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About SETAC

In the 1970s, no forum existed for interdisciplinary communication among environmental scientists,
biologists, chemists, toxicologists, managers, engineers or others interested in environmental issues. The
Society of Environmental Toxicology and Chemistry (SETAC) was founded in North America in 1979
to fill the void and quickly saw dynamic growth in the Society’s membership, meeting attendance and
publications.

A unique strength of SETAC is its commitment to balance the scientific interests of government, aca-
demia and business. The Society by-laws mandate equal representation from these three sectors for
officers of the World Council and Geographic Unit Boards of Directors and Councils, and in the composi-
tion of committees and other society activities. The proportion of members from each of the three sectors
has remained nearly equal over the years.

The Society is concerned about global environmental issues. Its members are committed to
Environmental Quality Through Science®, timely and effective communication of research, and inter-
actions among professionals so that enhanced knowledge and increased personal exchanges occur.
Therefore, SETAC publishes two globally esteemed scientific journals and convenes annual meetings
around the world, showcasing cutting-edge science in poster and platform presentations. Because of its
multidisciplinary approach, the scope of the science of SETAC is broader in concept and application than
that of many other societies.

SETAC’s growth is reflected in the founding of Geographic Units around the world. SETAC Europe was
established in 1989 as an independent organisation, followed by SETAC Asia-Pacific in 1997 and SETAC
Latin America in 1999. In 2002, the four existing organisations joined together under the governance of
the SETAC World Council. SETAC Africa is the most recent Geographic Unit, which was adopted in
2012. As evidence of international acceptance of the SETAC model and of the great interest at the local
level, regional chapters and branches have emerged in a number of countries.

SETAC publishes two journals, Environmental Toxicology and Chemistry (ET&C) and Integrated
Environmental Assessment and Management (IEAM). ET&C is dedicated to furthering scientific knowl-
edge and disseminating information on environmental toxicology and chemistry, including the application
of these sciences to risk assessment. Integrated Environmental Assessment and Management focuses

on the application of science in environmental decision-making, regulation and management, including
aspects of policy and law, and the development of scientifically sound approaches to environmental prob-
lem solving. Together, these journals provide a forum for professionals in academia, business, government
and other segments of society involved in the use, protection and management of the environment for the
enhancement of ecological health and human welfare.

SETAC books provide timely in-depth reviews and critical appraisals on scientific subjects relevant to
understanding a wide range of contemporary topics pertaining to the environment. These include any
aspect of environmental chemistry, toxicology, risk assessment, risk management or environmental policy.

SETAC has two administrative offices, in Pensacola, Florida, USA, established in 1992, and in Brussels,
Belgium, established in 1993.

www.setac.org
Environmental Quality Through Science®






Track 1. Environmental and Human Toxicology: From Molecules to
Organisms, From Omics to in Vivo

1.01 Unveiling Long-Term Ecological Impacts: From Epigenetic Biomarkers to Multigenerational
and Chronic Effects of Environmental Contaminants Including Their Mixtures

1.01.T-01 PFAS Across Generations: Developmental Exposure in Zebrafish Drives Behavioural,
Transcriptomic and Epigenetic Disruptions

Manon Fallet', Michela Di Criscio’, Jonas Zetzsche', Adeolu Ogunleye?, Coralie Yon', Amina Agic-
Alijagic!, Rudolf Aro', Daniel Duberg', Leo Yeung', Tuulia Hyotylainen', Philipp Antczak’, Nikolai
Scherbak!, Joelle Ruegg? and Steffen H. Keiter!, (1)orebro University, Sweden, (2)Uppsala University,
Sweden, (3)University of Cologne, Germany,

Understanding how environmental pollutants impact organisms across generations is critical to addressing
global ecological challenges. Perfluoroalkyl substances (PFAS), widely used in industrial and consumer
products, pose significant risks due to their persistence and potential to induce heritable changes through
epigenetic modifications. This study examines the multigenerational effects of perfluorooctane sulfonic
acid (PFOS) and its replacement, perfluorobutane sulfonic acid (PFBS), on zebrafish, focusing on
behavior, fertility, gene expression, and epigenetic alterations. While PFOS is notorious for its
environmental toxicity and bioaccumulation, PFBS is less studied despite its growing use as an alternative.
We exposed zebrafish embryos to environmentally relevant concentrations of PFOS, PFBS, or control
conditions from 2 to 28 days post-fertilization, followed by a depuration period, after which the fish were
raised in clean water. The exposed generation (F0) was analyzed for fertility, morphology, behavior,
lipidomics, and transcriptomics, while the unexposed F1 and F2 generations were assessed for behavioral,
transcriptomic, and DNA methylation changes. Our results revealed that PFOS exposure reduced fertility
and adversely affected growth, organ development, and behavior in both larvae and adults of the FO, with
sex-specific effects observed in behavior. PFBS also caused behavioral changes, albeit less severe. The
transcriptomic analysis results showed disruptions in lipid and sugar metabolism, neurotransmission, and
synaptic organization. Lipidomic findings indicated disruptions in hormone biosynthesis and fatty acid
metabolism, explaining fertility reductions and behavioral alterations. Multi- and transgenerational effects
were also observed on the F1 and F2 generations with behavioral changes persisting in both F1 and F2,
correlating with gene expression modifications in the visual system and muscle function pathways.
Epigenetic analysis identified DNA methylation changes in genes linked to neurodevelopment and
neuronal function, providing evidence of heritable impacts of PFOS and PFBS. Our findings provide
critical insights into the mechanisms by which PFAS exert long-term biological and ecological impacts,
from immediate phenotypic changes to heritable epigenetic modifications. These results underscore the
urgent need for further research and informed policy-making to mitigate the risks of PFAS exposure on
ecosystems and public health.

1.01.T-02 Multigeneration Responses of Daphnia magna to Short Chain Per- and Polyfluorinated
Substances (PFAS)

Ge Xie!, Cornelis A M. van Gestel', J. Arie Vonk? and Michiel Kraak?®, (1)Vrije Universiteit Amsterdam,
Netherlands, (2)Universiteit van Amsterdam, Netherlands

Short chain per- and polyfluorinated substances (PFAS) have been widely used as replacements for long
chain PFAS, and are therefore ubiquitously distributed in the environment. However, they remain largely
unregulated owing to insufficient information on their environmental fate and effects. Moreover, due to
their highly persistent and bioaccumulative nature, organisms living in contaminated ecosystems are
chronically exposed to these short chain PFAS over multiple generations. Yet, in ecotoxicity experiments
such chronic effects have barely been addressed, which are consequently overlooked in environmental risk
assessment. Therefore, in this study, the ecotoxicity of perfluorobultane sulfonic acid (PFBS) and its
precursor perfluorobutane sulfonamide (FBSA) to the aquatic invertebrate Daphnia magna was assessed
under continuous exposure for six consecutive generations, following OECD guideline 211, with adult
survival, reproduction, and population growth rate as endpoints. The observed effects were related to both
the external (test medium) and internal PFAS concentrations in the daphnids. Over six generations, both
PFBS and FBSA showed intensified ecotoxicity, increasing by 1.8 to 3.0, and 3.6 to 6.4 times,
respectively. PFBS ecotoxicity increased as a result of elevated compound accumulation over generations,
indicating a narcotic mode of action, whereas FBSA exerted specific reproductive toxicity, resulting in a
more pronounced worsening of adverse effects over time. Compared to PFBS, FBSA was around 100
times more toxic in FO (EC50 _reproduction of 856 and 7.08 mg L-1 for PFBS and FBSA, respectively),
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escalating to over435 times more toxic in F5 (EC50_reproduction of >478 and 1.10 mg L-1 for PFBS and
FBSA, respectively), and also showed a higher bioaccumulation potential (BAF of 7.76 and 16.4 L kg-1
for PFBS and FBSA, respectively). These findings highlight that the conventional single-generation
ecotoxicity tests underestimate PFAS ecotoxicity during multigeneration exposure, and that the
environmental risks of PFAS cannot reliably be assessed by the current limited subset of studied
compounds. This research was supported by the Open Technology Programme of the Dutch Research
Council (NWO) [grant number 18725]

1.01.T-03 Multigenerational Reproductive Toxicity of Arsenic in Zebrafish (Danio rerio)

Som Niyogi, Mahesh Rachamalla, Francisco Carlos da Silva Junior and Markus Hecker, University of
Saskatchewan, Canada

Arsenic causes reproductive toxicity in animal models via endocrine disruption, however, whether the
toxicity persists beyond one generation (F0) is largely unknown. Our study was designed to investigate
whether the multigenerational reproductive effects of arsenic occur via maternal or patemal lineage and to
gain insights into the potential underlying epigenetic mechanisms. Adult zebrafish (FO generation) were
exposed to environmentally relevant doses of arsenic via diet [0 (control), 30 (low), 60 (medium), and 100
(high) g/g dry weight, as arsenite] for 90 days. Following exposure, arsenic-treated females were crossed
with control males, and vice versa, to assess the reproductive effects of sex-specific arsenic exposure.
Arsenic exposure in females resulted in a dose-dependent decrease in fecundity and fertilization rate. In
contrast, arsenic exposure in males induced similar reproductive effects predominantly at the high arsenic
exposure dose. Subsequently, F1 generation larvae from different maternal and paternal arsenic treatments
were raised to adulthood in clean water and diet, and males and females from the same treatment were
then bred to evaluate the reproductive effects of maternal and paternal arsenic exposure. Maternal arsenic
exposure decreased fecundity and fertilization success, even at the low dose, whereas the same
reproductive effects were recorded only at medium and high doses with paternal arsenic exposure. In
addition, the genes involved in the hypothalamus-pituitary gonad liver (HPGL) axis were consistently
downregulated in FO females directly exposed to arsenic as well as in F1 males and females maternally
exposed to arsenic, irrespective of dose levels. On the other hand, the HPGL axis genes were
downregulated in FO males exposed directly to medium and high arsenic doses and in F1 generation males
and females paternally exposed to the same arsenic doses. Furthermore, we also found that arsenic
exposure led to hypermethylation of the promoter region of key HPGL axis genes, specifically
steroidogenic factor-1 in the brain and cyp19ala in the gonads in FO and F1 males and females. This
indicated that the downregulation of critical HPGL axis genes was mediated by arsenic-induced DNA
hypermethylation. Overall, our study demonstrated that arsenic exposure causes multigenerational
reproductive toxicity in zebrafish by disrupting the HPGL axis via epigenetic alterations, and these effects
occur via both maternal and paternal lineages.

1.01.T-04 New Insights Into Cadmium Sub-Lethal Effects on Daphnia magna

Albano Pinto’, Ines PE Macario', Guilherme Jeremias', Sergio Marques!, Joana Lourenco!, Ana Rita
Guimaraes!, Sofia Marques', Gabriela Moura', Jana Asselman’, Patricia Pereira’ and Joana Luisa
Pereira’, (1)University of Aveiro, Portugal, (2)Ghent University, Belgium

The rise in the production and use of electrical and electronic products leads to the increase in usage of
cadmium, increasing the risk of exposures to this metal and justifying its inclusion in the list of restricted
hazardous substances by the European Union. Despite the plethora of studies available, the full toxicity
spectrum and the mechanisms behind cadmium toxicity in aquatic biota still need further clarification. The
present study contributes to such clarification, by characterizing the sub-lethal effects of an exposure (7
days) to the EC20 concentration of cadmium (4.527 pgL-1) in the freshwater keystone species Daphnia
magna. A holistic approach across multiple levels of biological organization was applied, starting at a
molecular level with epigenetic endpoints (total 5-mC DNA methylation and total DNA
methyltransferases activity) and transcriptomic analysis (RNA-Seq), then working up to higher levels of
biological organization by evaluating phenotypic effects at the sub-cellular and individual level. Exposure
to cadmium caused global genome hypomethylation and altered activity of DNA methylation related
enzymes. These changes in the epigenome were accompanied by significant gene transcription
modulation, with 253 up- and 157 down-regulated genes, some of them in biological processes and
pathways that correlate with the responses found for phenotypic endpoints A significant increase of
antioxidant enzymes, lipid peroxidation levels and DNA damage was recorded, alongside a reduction on
physiological functions and somatic growth in exposed organisms. These findings provide insights into
cadmium adverse outcome pathways considering DNA methylation as molecular initiatin g events.
CESAM was funded by FCT/MCTES (UIDP/50017/2020 + UIDB/50017/2020 + LA/P/0094/2020)
through national funds; project EPIBOOST, funded by the European Union (Grant 101078991; DOI:
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https://doi.org/10.3030/101078991). iBiMED was funded by FEDER/COMPETE2020 (UID/04501/2020
+ POCI-01-0145-FEDER-022184). AP is grateful for the FCT PhD grant with the reference
2022.10817.BD.JL was funded by national funds (OE), through FCT, in the scope of the framework
contract foreseen in Decree- Law 57/2016 changed by Law 57/2017. PP is funded by National funds (OE)
through FCT [CEECIND/01144/2017; DOI:
https://doi.org/10.54499/CEECIND/01144/2017/CP1459/CT0009].

1.01.T-05 Beyond Exposure: Investigating the Transgenerational Effects of Bisphenol S in Zebrafish
Marta Ribeiro’, Janan Gawra®, Susana Barros?, Antonio Nogueira®, Marlene Pinheiro’®, Nelson Alves’,
Brigidar Pinho?, Jorge Oliveira®, Andrea Estevez’, Rosario Rodil’, Jose Quintana’, Laia Navarro-Martir?,
Miguel M. Santos’ and Teresa Neuparth®, (1)CIIMAR/FCUP, Portugal, (2)IDAEA-CSIC, Spain,
(3)CIIMAR, Portugal, (4)UCIBIO/i4HB, Portugal, (5)IAQBUS, Spain

Bisphenol S (BPS), a commonly used substitute for Bisphenol A (BPA), has been detected in surface
waters at increasing concentrations (from ng/L to low pg/L), primarily due to its widespread industrial
applications, especially in the production of polycarbonate plastics and epoxy resins. As current
knowledge regarding the toxicity of BPS in non-target organisms is limited, therefore, this study aims to
evaluate the ecological risks of BPS in aquatic ecosystems through a transgenerational bioassay with
Danio rerio (zebrafish) as a model organism. The first generation (FO) was exposed to environmentally
relevant concentrations of BPS (0.4, 2, and 10pg/L direct exposure) and subsequent generations, F1 and
F2, were grown in clean water (intergenerational and transgenerational, respectively). We characterized
physiological, biochemical and molecular responses to disclose cause-effects relationships and contribute
to the understanding of the underlying mechanisms behind the adverse physiological responses. In FO, a
significant decrease in the fertilization rate was observed and several biochemical biomarkers (i.e.
catalase, glutathione S-transferase and acetylcholinesterase) were altered by the lowest and highest
concentrations, in both males and females brains. Parental BPS exposure altered several endpoints in non-
directly exposed zebrafish (F1 and F2), by affecting their growth, heart rate, behaviour and other
physiological parameters such as Fulton s condition factor, gonadosomatic and hepatosomatic indexes. To
better understand the observed effects described so far, we began by performing a transcriptomic analysis
(RNA-seq) on F1 embryos at 24 hpf. F1 embryos descendant from parental exposure to 0.4 pg/L of BPS,
were the ones that revealed the largest number of altered genes compared to the control group. The
majority of those were downregulated and 8 KEGG pathways were affected, such as oxidative
phosphorylation, RNA degradation, ribosome, cardiac muscle contraction and PPAR signalling pathway.
Results so far suggest that BPS, at environmentally relevant concentrations, was capable of inducing
several direct, inter and transgenerational effects in different biological processes in zebrafish. Therefore,
with this conceptual approach, we also hope to promote the assessment of the environmental hazards and
risks of this compound. This study is supported by the project TRANSEPIC (2022.02922.PTDC, doi:
10.54499/2022.02925.CEECIND/CP1728/CT0004) and the author Marta Ribeiro acknowledges the
portuguese Fundacdo para a Ciéncia e Tecnologia for her PhD grant (2022.12763.BD)

1.01.P Unveiling Long-Term Ecological Impacts: From Epigenetic Biomarkers to Multigenerational
and Chronic Effects of Environmental Contaminants Including Their Mixtures

1.01.P-Tu001 Sub-lethal Effects of Cadmium and Ciprofloxacin in Freshwater Green Microalgae:
Epigenetic and Phenotypic Responses

Ines PE Macario!, Tania Vidal', Joana Santos’, Albano Pinto’, Fatima Brandao', Sergio Marques’, Silja
Frankenbach', Joana Lourenco!, Jana Asselman? and Joana Luisa Pereira’, (1)University of Aveiro,
Portugal, (2) Ghent University, Belgium

Anthropogenic activities often lead to contamination of waters with harmful substances such as metals,
pharmaceuticals and other exogenous chemicals. As epigenetic mechanisms shape gene-environment
interactions, the study of the epigenetic alterations in these organisms can provide clues to better
understand how they face environmental challenges and how to protect them. Assuming the importance of
microalgae as producers in freshwater food chains, we assessed the effects in Parachlorella sp. of exposure
(10 days) to sublethal levels of cadmium, a legacy environmental contaminant, and ciprofloxacin, an
antibiotic that has been recognised as an emerging contaminant in freshwater (yield EC20 after testing
according to the OECD guidelineno.201; 90.3 ng Cd/L and 7.68 mg ciprofloxacin/L). We comparatively
followed total DNA methylation and several phenotypic endpoints, namely DNA damage (comet assay),
physiological (growth, efficiency of photosystem II and oxygen production were assessed) and
biochemical biomarkers (oxidative stress and damage). Cadmium tended to induce hypomethylation and
ciprofloxacin hypermethylation of the microalgae genome. Both chemicals induced a slight decrease in
biomass yield but there were no effects or slight stimulation in photosystem II efficiency and oxygen
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production. Both chemicals caused mild oxidative stress and genotoxicity. Whole transcriptome analysis
(RNAseq) and assessment of DNA methylation at the cytosine level (EM-seq) are ongoing, which should
provide evidence on the mechanistic behind the phenotypic effects noticed and changes promoted by
cadmium and ciprofloxacin in DNA methylation patterns. The molecular basis for adverse outcome
pathways of toxicity caused by stressors such cadmium and ciprofloxacin in microalgae will certainly be
better characterized, allowing a feasible selection of appropriate biomarkers for improved ecological risk
assessment and the consequent protection of microalgae. This work was developed under the scope of
project EPIBOOST, funded by the EU - Grant 101078991. AP is funded by FCT - 2022.10817.BD. JL
was funded by national funds (OE), through FCT - framework contract foreseen in Decree- Law 57/2016,
changed by Law 57/2017. SF was supported by FCT Individual Call to Scientific Employment Stimulus
(DOI: 10.54499/2021.02653.CEECIND/CP1659/CT0012).

1.01.P-Tu002 Impact of Endocrine Disrupting Chemicals on Reproduction and Intergenerational
Inheritance of Epigenetic Traces in the Freshwater Snail Biomphalaria glabrata

Elisabeth Simboeck’, Katharina Wiessner!, Anna Pavlicek’, Linda Prahauser!, Lia Hergolitsch! and
Vanessa Pap', (1)UAS Technikum Wien, Austria, (2)University of Natural Resources and Life Sciences,
Austria

Endocrine disrupting chemicals (EDCs) are found ubiquitously in the environment, as anthropogenic
deposition has increased immensely in recent decades. They mimic or inhibit endogenous hormones and
negatively impact the health of an organism through various modes of action. For example, EDCs have
been shown to affect epigenetic mechanisms, which cause phenotype changes and inheritance of traits not
associated with DNA sequence alteration. In this study, we investigated the effects of acute and chronic as
well as direct and indirect endocrine disruption on the reproduction of the pulmonate freshwater snail
Biomphalaria glabrata in two consecutive generations. A putative impact of estrogenic disruption in
molluscs is of particular interest as this phylum has developed a distinct sexual hormone system.
Nevertheless, it belongs to one of the largest classes within the animal kingdom being expo sed to
estrogenic substances. Biomphalaria glabrata individuals of the FO generation were exposed to different
concentrations of the endocrine active substance 17?-estradiol and changes on reproduction were
determined. Transcriptome analysis revealed distinct sets of differentially expressed genes in ovotestes
(gonads) after a short (24 hours) and a long (28 days) exposure, while global DNA methylation was not
significantly changed in this tissue. Next, long-term effects of endocrine disruption and putative
intergenerational inheritance of epigenetic changes were determined. The offspring (F1) of the exposed FO
individuals were eitherraised without or with continuous exposure to 17?-estradiol. Development and
reproductive fitness as well as global DNA methylation of both cohorts were determined and revealed a
significant negative effect of both, a direct and indirect 17?-estradiol exposure, on the F1 generation. In
summary, our data suggest that the freshwater snail Biomphalaria glabrata is sensitive to estrogenic
disrupting chemicals and that intergenerational adverse effects could be explained by a changed DNA
methylome.

1.01.P-Tu003 Multigeneration Responses of Folsomia candida to Short Chain Per- and
Polyfluorinated Substances (PFAS)

Ge Xie', Michiel Kraak?, J. Arie Vonk?, Thimo Groffen® and Cornelis A.M. van Gestel’, (1)Vrije
Universiteit Amsterdam, Netherlands, (2)Universiteit van Amsterdam, Netherlands, (3)Universiteit
Antwerpen, Belgium

Due to the high persistence of per- and polyfluorinated substances (PFAS), organisms living in
contaminated environments are chronically exposed to these chemicals over multiple generations. Yet,
such chronic effects have barely been addressed in ecotoxicity experiments. Moreover, existing data on
PFAS ecotoxicity is strongly biased towards the aquatic environment and to long-chain compounds,
although short-chain PFAS have been widely used as substitutes for long-chain PFAS, resulting in high
emissions into the environment. Therefore, this study aimed to assess the ecotoxicity of the short-chain
PFAS perfluorobutane sulfonic acid (PFBS) and its precursor perfluorobutane sulfonamide (FBSA) to the
soil invertebrate Folsomia candida (Collembola) over five consecutive generations, with adult survival,
reproduction and population growth rate as endpoints. The tests followed OECD guideline 232, with slight
modifications. In the multigeneration tests, PFBS did not significantly affect adult survival and population
growth rate at the highest test concentration (1160 mg kg-1 dry soil), but had a mild effect on
reproduction, with EC50 values forreproduction of 700, 866 and 710 mg kg-1 dry soil for the FO, F2, and
F4 generation, respectively. FBSA was substantially more toxic than PFBS. Full concentration -effect
relationships were obtained for all test endpoints for the FO generations exposed to FBSA, with an LC50
of 10.3 mgkg-1 dry soil,an EC50 of 1.43 mgkg-1 dry soil for reproduction and an EC50 of 1.89 mgkg-1
dry soil for population growth rate. Since F. candida exposed to 9.64 and 92.7 mg kg-1 dry soil FBSA
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went extinct in the FO, springtails in the following generations were exposed to FBSA concentrations up to
1.06 mg kg-1 dry soil. An EC50 of 1.10 mg kg-1 dry soil was obtained for reproduction in the F1
generation, but no significant adverse effect was observed on any endpoint in any other generation. It was
speculated that F. candida could biotransform the FBSA into PFBS, but a potential biotransformation
capacity threshold lies between 1.06 and 9.64 mg kg-1 dry soil. It is concluded that PFBS is not very toxic
to F. candida, but FBSA is more than 100 times more toxic, with concentration-response relationships
turning into an all-or-nothing effect at a specific threshold. The comparatively high ecotoxicity of the
barely tested precursor FBSA challenges the environmental risk assessment of PFAS, which is currently
based on a limited number of compounds. This research was supported by the Open Technology
Programme of the Dutch Research Council (NWO) [grant number 18725]

1.01.P-Tu004 Neurobehavioral Impairments in the Sea Bass (Dicentrarchus labrax) Chronically
Exposed to Cadmium and Ciprofloxacin Contaminated Diets

Juliette Bedrossiantz!, Janan Gawra', Nerea Sanchis’, Paula Medina?, Demetrio Raldua’, Joana Luisa
Pereira’, Mercedes Blazquez’ and Laia Navarro-Martin!, (1)Institute of Environmental Assessment and
Water Research, Spain, (2)Institute of Marine Sciences (ICM-CSIC), Spain, (3) University of Aveiro,
Portugal

Environmental contamination by heavy metals and pharmaceuticals poses significant risks to marine
ecosystems, asthey can alter the behavior and survival of aquatic organisms. Cadmium (Cd) is a heavy
metal recognized for its high neurotoxicity even at low concentrations such as those found in natural
ecosystems. Ciprofloxacin (CIP) is a fluoroquinolone antibiotic that is increasingly detected in aquatic
environments and could alter microbial communities, affecting the gut health of fish and interfering with
neuronal functions through the microbiota-gut-brain axis. This study focuses on understanding the
sublethal effects of these two environmental contaminants in the juvenile model of European sea bass
Dicentrarchus labrax after 21 days of dietary exposure. For each compound, two concentrations belonging
to the environmental ranges (Cd: 10 mg/kg and 100 mg/kg; CIP: 1 mg/kg and 10 mg/kg) were chosen.
After exposure, we evaluated D. labrax behavior with a battery of behavioral tests including the social
preference test (SPT), the shoaling test (ST), the light-dark test (LDT) and the group exploratory test (ET).
Exposure to Cd and CIP caused significant dose-dependent behavioral alterations. In the SPT, fish
exposed to higher concentrations showed less social interaction, with a reduction in the distance travelled
in the conspecific compartment. In the ST, a tendency towards cohesion was observed, significant in
animals exposed to the highest concentration of Cd. In the LDT, we found a pattern of anxiogenic
response concomitant with depression as indicated by the prolonged time in the illuminated zone. The
time in the illuminated zone increased significantly when this test was repeated as a group in the ET.
Finally, we found in all cases a significant decrease in basal locomotor activity and an increase in freezing
episodes.

Reduced swimming activity, changes in social behavior and alterations in exploratory and decision -
making behaviors indicate that dietary exposure to Cd and CIP, even at environmentally relevant
concentrations, could affect the survival and ecological fitness of the species. These results underscore the
need to add sublethal endpoints in toxicological monitoring studies to preserve marine environments.
Further analysis will evaluate transcriptomic and epigenetic responses and link effects at the molecular
level to behavioural impairment caused by exposures to Cd and CIP.

1.01.P-Tu005 Effects of Cadmium in Acartia tonsa: Epigenetic and phenotypic responses

Ana Beatriz Rodrigues’, Ilias Semmouri?, Albano Pinto’, Ines PE Macario!, Sergio Marques’, Joana
Lourenco’, Ines Domingues’, Joana Luisa Pereira’ and Jana Asselman?, (1)University of Aveiro,
Portugal, (2)University of Ghent, Belgium

Increasing anthropogenic activities are significantly impacting aquatic ecosystems, leading to
contamination and potential deleterious effects in organisms. Cadmium, a trace metal with no essential
biological role known, is particularly harmful due to its high toxicity, persistence, and bioaccumulation
potential. Herein, we assessed the potential link between DNA methylation and different phenotypic
endpoints as a response to short-term (48 h) cadmium exposure (238.8 ng/L, correspondlng to the pre-
estimated immobilization EC20) of the marine copepod Acartia tonsa, a zooplanktonic marine species
with important ecological role and established as a model organism in ecotoxicology. Epigenetic changes
were assessed through quantification of global 5-mC DNA methylation. Biomarkers of oxidative stress
and damage were assessed by measuring glutathione S-transferases (GSTs) activity and the extent of lipid
peroxidation, through the TBARS method, while genotoxicity was analyzed by inspecting DNA damage
using the comet assay. Additionally, post-exposure swimming behavior of A. tonsa was analyzed by
automated video-tracking. Global 5-mC DNA methylation levels slightly decreased among exposed
copepods, suggesting a global hypomethylation trend. Phenotypically, this corresponded to a significant
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increase in genotoxicity, a significant increase in GST activity accompanied by an increase in oxidative
damage. Regarding copepods behavior, including swimming distance and swimming speed, an
impairment can be noticed, but only at concentrations higher than the EC20, thus higher than those
provoking recognizable effects in the other tested biomarkers. This approach supports a better
understanding of cadmium s effects on marine copepods, by following adverse outcomes initiated with
epigenetic mechanisms at the molecular, biochemical and individual level. As the present work becomes
complete with currently ongoing whole epigenome and whole transcriptome analysis, molecular basis for
adverse outcome pathways for toxicity caused by stressors such cadmium in copepods will certainly be
characterized, which should clarify further the interconnection of the responses found in the present work.
Project EPIBOOST, funded by the EU through Grant 101078991; CESAM by FCT/MCTES
(UIDP/50017/2020 + UIDB/50017/2020 + LA/P/0094/2020); AP by FCT - 2022.10817.BD. JL by
national funds (OE), through FCT - framework contract foreseen in Decree- Law 57/2016, changed by
Law 57/2017.

1.01.P-Tu006 DNA Methylation and Ocean Acidification: Insights from Patella caerulea at the
Natural CO2 Vent Systems of Ischia Island

Silvia Giorgia Signorini', Camilla Della Torre!, Marco Giulio’, Marco Munari®, Fabio Crocetta®, Lara
Nigro®, llaria D'Aniello® and Alexandra Anh-Thu Weber?, (1)University of Milan; Stazione Zoologica
Anton Dohrn, Italy, (2)Swiss Federal Institute of Aquatic Science and Technology (Eawag), Switzerland,
(3)Stazione Idrobiologica Umberto d Ancona, University of Padova, Italy, (4)Stazione Zoologica Anton
Dohrn, Italy, (5)University of Milan, Italy

Ocean acidification (OA) represents one of the major threats to marine biota, especially to calcifying
organisms. Within this context, CO2 vent systems, which are naturally acidified sites by volcanic CO2
emitted from the seafloor, represent a perfect window into the future, where it is possible to investigate the
effects of OA on marine organisms exposed to this environmental disturbance for their entire life cycle,
allowing to take into consideration any potential acclimation and/or adaptation strategies. In particular,
there is evidence that epigenetic modifications, such as DNA methylation, might play a fundamental role
in organisms adaptation to stress, since they can contribute to physiological plasticity but they could also
promote genetic adaptation. In view of this, DNA methylation was investigated in populations of the
calcifying species Patella caerulea collected in both winter and summer seasons from the natural pH
gradient of the Castello Aragonese vent systems (Ischia Island) (N1: ambient pH = 8.1; N2: intermediate
pH =7.7; N3: very low pH =<7.4) and from the ambient pH site San Pietro (SP: ambient pH =8§.1).
Genomic DNA was extracted from foot tissue of 15 individuals per site, and whole genome enzymatic
methyl-seq (EMseq) libraries were constructed and sequenced on the Illumina NovaSeq 6000 sequencer.
Reads were aligned to the P. caerulea reference genome and methylation at CpG sites was extracted using
MethylKit R package. Pair-wise comparisons carried out inside the Castello Aragonese vent systems
revealed that few sites were differentially methylated, indicating no difference in DNA methylation among
ambient and acidified sites. Furthermore, the analysis related to seasonality (winter vs summer) within
site, showed that 184 CpGs were differentially methylated in San Pietro, while inside the vent systems, the
number of differentially methylated cytosines drastically reduced to 11 in N1, and to 0 in both the
acidified sites N2 and N3. Previous research has highlighted that higher epigenetic plasticity might induce
a greater metabolic cost to the organism. Considering that, these results could suggest that limpets living
in the acidified sites of the vent may not be able to modulate DNA methylation in response to OA.
Alternatively, it could be that further mechanisms are involved, such as differences in gene expression, or
other epigenetic mechanisms (histone modifications, chromatin accessibility).

1.01.P-Tu007 Investigating the Effects of Glyphosate Exposure on Survival, Reproduction, and
Development in Drosophila melanogaster

Tolulope Ajayi and Caitriona Collins, Technological University of the Shannon Midlands: Midwest
(Athlone), Ireland

The need for global food security hasled to a reliance on chemical pesticides and their heavy use has led
to severe declines in insect populations over the last 30-years. Biodiversity loss disrupts delicate
ecosystems and has far-reaching consequences. Glyphosate, the active compound in widely used
herbicides Gallup and Roundup, is effective, but persists in soil and water, posing acute and chronic
exposure risks to humans and non-target species. Sublethal concentrations of glyphosate have been shown
to have negative effects on insect development and fertility, sublethal doses reduce egg viability, alter
spermatogenesis and disrupt embryonic development. This study aims to investigate the molecular
mechanisms of glyphosate-based herbicide (GBH) toxicity on insect fertility and development using the
fruit fly, Drosophila melanogaster as a model. Wild-Type Oregon-R flies are orally exposed to sublethal
concentrations of GBHs. Egg development was assessed by tracking the progress of eggs laid on
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contaminated medium. Fertility was etermined by crossing exposed virgin flies with control virgin flies
and scoring progeny over 15-days. For adults, the LC50 values for GBH Gallup were determined as
6.53mg/mL for female and 6.97mg/mL for male flies. Similarly, the LC50 for GBH Roundup was
determined as 5.9mg/mL for female and 5.65mg/mL for male flies. Exposure of laid eggs to sublethal
doses (0.01-5mg/mL) of Gallup and Roundup led to dose dependent declines in egg and larval survival.
With Smg/mL concentrations leading to 100% and 61% lethality respectively and 1 mg/mL concentrations
leadingto 75% and 35% lethality respectively. Furthermore, exposure to sublethal doses of GBHs during
development produced adults with impaired fertility. Females exposed to Img/mL Gallup or Roundup
during development have 34 and 40% declines in their fertility rates. Similarly exposed males have 75 and
57% reductions in their fertility rates. Sublethal doses of GBHs have significant effects on Drosophila
development and fertility. The formulation Gallup has a higher toxicity than that of Roundup and there are
sex-specific differences in response rates to GBH exposure. Ongoing experiments aim to identify the
molecular mechanisms of this reproductive toxicity. This study improves our understanding of glyphosate-
induced reproductive effects and the potential effects of sublethal doses of these pesticides on insects. This
Project is Currently Funded by the TUS Presidential Doctoral Scholarship.

1.01.P-Tu008 Terrestrial Ecotoxicity Evaluation of Rock Powders Used in Agriculture in Brazil:
Preliminary Results with Enchytraeus crypticus and Folsomia candida

Cristina Sisinno’, Julia Niemeyer?®, Fabrielle Paixao’, Andressa Buch®, Andrea Rizzo' and Claudia
Cunhal, (1)Center for Mineral Technology, Brazil, (2)Santa Catarina Federal University, Brazil,
(3)Fluminense Federal University, Brazil

In alignment with the principles of the Circular Economy, there is a growing expectation that waste
generated in the mineral sector will not only be properly managed but also be repurposed into new
production cycles. However, many materials from this sector contain naturally occurring chemicals from
rocks that may pose potential toxicity. Rock powders, derived from rock extraction activities, are
approved for agriculture application in Brazil as fertilizers or secondary materials. Despite this,
ecotoxicological tests are not mandate under Brazilian legislation, and studies on their ecotoxicity remain
limited. This lack of information is particularly concerning due to the potential long-term effects and
impacts throughout the food chain. This study aims to conduct preliminary ecotoxicological tests of rock
powders deemed for agriculture use, employing terrestrial organisms Enchytraeus crypticus and Folsomia
candida, in accordance with ABNT standards NBR ISO 16387:2012 Soil quality Effects of pollutants on
Enchytraeidae (Enchytracus sp.) Determination of effects on reproduction and survival, and ABNT NBR
ISO 11267:2019 Soil quality Inhibition of reproduction of Collembola (Folsomia candida) by soil
pollutants. The materials were ground and sieved to ensure that at least 50% of particles were less than 0.3
mm in size. The major oxide composition included SiO2, Al203, and Fe203. Tests were conducted by
mixing the rock powder samples with Tropical Artificial Soil (TAS) at the concentrations of 0%,
0.1%,1.0%, 10%, and 100%. Preliminary testing of three samples (SC, MG, and GE) sourced from
different mining operations in Brazil (Santa Catarina, Minas Gerais and Rio de Janeiro) revealed no
chronic toxicity for E. crypticus in any samples. However, at concentration of 100%, samples MG and GE
exhibited significant chronic toxicity for F. candida (p<0.05), with a reduction in reproduction (ANOVA
followed by Dunnett s test). Complementary chemical analyses and other ecotoxicological tests need to be
performed. These screening and preliminary findings highlight the importance of appropriate application
rates for rock powders and integrating biological indicators into the registration process for all agricultural
fertilizers and inputs in Brazil. Such measures are vital to prevent potential adverse effects on biotic
communities in agricultural ecosystems while ensuring that sustainability and safety principles are upheld
in the reuse of these materials. Center for Mineral Technology (CETEM/MCTI); National Council for
Scientific and Technological Development (CNPq) for PCI-DA Scholarship from the Ministry of Science,
Technology and Innovation (MCTI) of Brazil.

1.01.P-Tu009 Linking Molecular and Phenotypic Endpoints in Zebrafish Larvae Exposed to
Ciprofloxacin and Cadmium

Janan Gawra', enia Correia’, Bruna Vieira’, Joana Luisa Pereira’, Ines Domingues’ and Laia Navarro-
Martin', (1)Institute of Environmental Assessment and Water Research, Spain, (2)Centre for
Environmental and Marine Studies & University of Aveiro, Portugal

The EPIBOOST project aims at validating the epigenetic modifications caused by chemicals as
biomarkers of relevance which can support more accurate environmental risk analysis. For this, a
multiparametric approach is pursued by looking at the effects of chemicals from the individual and
biochemical levels to the genetic and epigenetic levels, establishing a link between phenotypic and
molecular endpoints. In this work, taking ciprofloxacin (CIP) and cadmium (Cd) as a case study, 96 hours
zebrafish larvae were exposed to sublethal concentrations of the CIP (ranging from 10 to 50 mg/L) and Cd
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(0.24 to 24 ?g/L) for 24 hours. Endpoints analysed included mortality, development, swimming behaviour
(swimming distance and path angles), biotransformation enzymes (glutathione-s-transferase (GST)),
antioxidant enzymes (catalase (CAT), and glutathione reductase (GR)), neurotoxicity markers
(acetylcholinesterase (ChE)), transcriptomics and DNA methylation. For Both chemicals, at
concentrations tested no effects on survival or development (delays or anomalies) were observed. CIP
induced an activation of the antioxidant system which seemed to have occurred as suggested by the
increase in the CAT activity. In contrast to Cd which decreased the CAT activity. In the same direction, an
increase in ChE activity was also observed in eleutheroembryos exposed to CIP, while Cd induced a
reduction in the ChE activity suggesting neurotoxicity elicited by the tested Cd concentration. The study
of swimming behaviour indicated an alteration of the swimming pattern, where zigzag movements and
high-speed movements increased suggesting an anxiety-like behaviour of larvae exposed to the antibiotic.
Molecular analyses are underway to further elucidate transcriptomic changes and DNA methylation
profiles associated with these phenotypic and biochemical alterations.

1.01.P-Tu010 Effects of Bisphenol S (BPS) in the Threespine Stickleback (Gasterosteus aculeatus):
Exploring the Links Between Biomarker and Life History Traits Responses

Blanche Goddyn!, Anne Bado-Nilles', Ugo Iaria’, Cleo Bodin?, Cyril Turies' and Remy Beaudouin’,
(1)UMR-102 SEBIO, INERIS, URCA, ULHN, France, (2)INERIS, Experimental Toxicology and Modeling
Unit, France

Chemical pollutants in aquatic environments disrupt biomarkers, affecting growth, reproduction, and
survival. Bisphenol S (BPS), a substitute for bisphenol A (BPA), has been linked to reproductive
impairments, metabolic disruptions, oxidative stress, and immune dysfunction in fish. This study
investigates BPS effects on biomarkers and life-history traits in three-spined stickleback (Gasterosteus
aculeatus) to establish mechanistic links across biological scales. Three experiments were conducted: (1) a
6-month mesocosm study exposing fish to BPS (0, 1, 10, 54 ?g/L) in artificial streams, assessing
biomarkers like immune parameters, respiratory burst, and organ mass; (2) a 21-day caging study in
mesocosms examining reproductive and oxidative stress biomarkers; and (3) a 40-day laboratory study
(BPS: 0,1, 10, 100 ?g/L) assessing biomarkers and linking them to life-history traits such as stickleback
nest construction in males and oocyte maturation in females. The mesocosm experiment revealed altered
respiratory burst, reduced immune cell counts, and impaired phagocytic function in both sexes, suggesting
immunosuppression, with females also exhibiting cells necrosis. In the 21-day study, both sexes showed
signs of altered antioxidants, with females showing effects at low doses (1 ?g/L). Laboratory experiments
revealed significant effects on reproduction, metabolism, and links between biomarkers and life history
traits. Dose-dependent effects included reduced gonado-somatic index (GSI) and sperm count in males,
alongside increased nephrotic-somatic index (NSI) and variability in nest characteristics (weight, surface
area). In females, hepatosomatic index (HSI) increased significantly, while mature oocyte count and GSI
increased at higher doses. The study revealed effects of BPS on reproduction, metabolism, oxidative
stress, respiratory burst and phagocytic activity, and allow to etablish link biomarkers to life-history traits.
This approach aims to model population-level impacts and extrapolate findings to other pollutants,
enhancing environmental risk assessment. This project has also received funding from the European
Union s Horizon Europe research and innovation programme under Grant Agreement No 101057014 (The
European Partnership for the Assessment of Risks from Chemicals; PARC).

1.01.P-Tu011 Embryonic Exposure to the Endocrine Disrupting Chemical, TBCO, Causes an
Intrageneration Decrease in Reproductive Performance of Female Japanese medaka (Oryzias
latipes) by Impairing Oocyte Maturation

Sodig Aremu Olawoore and Steve Wiseman, University of Lethbridge, Canada

Vitellogenesis and oocyte maturation are the final two steps of oogenesis in fish. Most studies of
reproductive toxicity focus on the disruption of vitellogenesis leading to decreased fecundity, with very
little focus on oocyte maturation, the final stage of oogenesis that gives rise to a fertilizable oocyte.
Previous studies from our group demonstrated that reduced fecundity of Japanese medaka exposed as
embryos to maternally transferred TBCO, a brominated flame retardant, was caused by impairment of
maturation-inducing hormone (MIH)—induced oocyte maturation. However, the molecular mechanism(s)
of this effect are unknown. The objective of this research is to investigate the molecular basis of decreased
oocyte maturation leading to reduced fecundity in Japanese medaka exposed as embryos to maternally
deposited TBCO. FO generation fish were fed a 100 or 1000 ugTBCO/g diet for 21 days. F1 generation
embryos collected during the final week of the exposure were reared to sexual maturity in clean water
without any additional exposure to TBCO. At sexual maturity, reproductive performance was assessed in a
standard 2 1-day reproduction assay, after which an ex-vivo oocyte maturation assay was performed. To
elucidate mechanisms of decreased oocyte maturation, high-throughput RNA sequencing and enzyme-
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mediated methyl sequencing were used to compare the transcriptome and methylome of the oocytes that
failed to mature and those that matured from control and TBCO-exposed female fish. Exposure to a
maternally transferred TBCO caused a concentration-dependent decrease in fecundity and oocyte
maturation. In progeny of fish given the 1000 ugTBCO/g diet, the decrease in fecundity was 31.4% and
the decrease in oocyte maturation was 22.3%. Transcriptomics analysis showed that genes responsible for
regulating mitochondrial energy generation and non-genomic signal transduction were altered in oocytes
that failed to mature. Enzyme-methylated sequencing is being used to determine if changes in DNA
methylation might alter the gene expression that regulates oocyte maturation. This research will advance
the understanding of how early life-stage exposure to environmental chemicals can impact the
reproductive performance of fish. This research was supported by a Tier II Canada Research Chair in
Aquatic and Mechanistic Toxicology, and a Discovery Grant from the Natural Science and Engineering
Research Council (NSERC) of Canada, to Steve Wiseman.

1.01.P-Tu012 Two-Generation Toxicity Assessment of the Antioxidant Propyl-Propane
Thiosulfonate (PTSO)

Antonio Cascajosa-Lira’, Remedios Guzman-Guillen', Silvia Pichardo’, Cristina Plata-Calzado', Alberto
Baiios?, Jose M. de la Torre’, Nahum Ayala-Soldado®, Rosario Moyano-Salvago?®, Isabel Ortiz-Jarabad’®,
Ana Camean' and Angeles Jos', (1)Universidad de Sevilla, Spain, (2)DMC Research Center, Spain,
(3)Universidad de Cordoba, Spain

Propyl-propane thiosulfonate (PTSO), an antioxidant organosulfur compound found in the Allium genus,
shows promise as a natural additive for food and feed, as well as a biopesticide for plant pest control. To
ensure its safety for livestock, consumers, and the environment, a comprehensive toxicological assessment
is essential. This study aimed to evaluate the potential reproductive toxicity of PTSO in mice, following
OECD guideline 416 as part of a broader risk assessment. Spanning two generations, the study assessed
possible reproductive, teratogenic, and genetic impacts. A total of 80 CD1 mice per sex per generation
were exposed to PTSO through feed at three dose levels (14, 28, and 55 mg PTSO/kg body weight/day)
across premating, gestation, and lactation phases. The study observed no clinical changes or mortality
linked to PTSO exposure. While some variations in body weight and food intake occurred, they were
neither dose-dependent nor sex-specific. Both parental generations (FO and F1) exhibited normal
reproductive outcomes, and offspring (F1 and F2) were born without abnormalities. Sexual hormone
levels (progesterone, testosterone, estradiol, follicle-stimulating hormone, and luteinizing hormone)
remained within normal ranges. Although sperm analysis showed significant changes in the FO group, no
such variations were observed in F1, and no fertility impairments were noted. Additionally, organ weights
(absolute and relative) and detailed histopathological examinations revealed no significant differences
across both genders and generations. In conclusion, under the tested conditions, PTSO does not exhibit
reproductive or developmental toxicity in mice, supporting its favorable safety profile for potential use in
the agrifood industry. This research was funded by Junta de Andalucia (Project P18-TP-2147), and by the
Spanish Ministerio de Universidades through the FPU grant (FPU2019-01247) awarded to Antonio
Cascajosa Lira.

1.02.P The Chemical Defensome: Novel Insights into the Mechanisms of Defense Allowing Species to
Cope with Environmental Pollution

1.02.P-Tu013 Evolution of the Chemical Defensome in Marine Mammals

Anders Goksoyr', Bram Danneels!, Diogo Oliveira®, Raquel Ruivo?, Filipe Castro®, Sofie Soderstrom’,
Fekadu Yadetie' and Odd Andre Karlsen', (1)University of Bergen, Norway, (2) University of Porto,
Portugal

Many marine mammals such as whales, seals, and polar bears, are top -predators, feeding high in the food
chain, resulting in a high intake of persistent, bioaccumulating pollutants with the potential to cause harm
to the organism. The chemical defensome comprises an integrated network of gene families and pathways
that together function to sense, metabolize and eliminate harmful compounds. Although highly conserved,
notable evolutionary adaptations are observed through mammalian evolution, most notably in cetaceans.
The absence of functional nuclear receptors PXR and CAR in cetaceans, and their presence in polar bears,
pinnipeds and sirenia, make the case for an interesting comparison of how these different marine mammal
species sense and respond to environmental toxicants targeting these receptors. Our main hypothesis is
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that the genomes of marine mammals can be decoded into a functional understanding of the responses and
susceptibility to toxicants of these animals. Publicly available genomes (NCBI/Ensembl) were used for
genome mining, targeting the genes representing the chemical defensome of 40 selected marine mammal
species and 28 close relatives. A specific focus is on defensome gene complements, functional gene
networks, phylogenetic relationships, gene gain/loss and implications for evolutionary adaptations. The
functional defensome gene inventory was then compared between marine mammal lineages and their
close relatives. Our analysis revealed large scale loss of defensome genes in cetaceans compared to closely
related species. A total of 101 defensome genes were estimated to be lost compared to the reference gene
sets. Gene losses are found across the whole spectrum of defensome genes, ranging from transcription
factors (NR1I2 and NR113), oxygenases (CYP2 family) and reductases (NQO1), to transferases (UGT,
GST) and transporters (ABC, OATP/SLCO). Marine mammals that have not lost PXR and CAR
(pinnipeds and sirenia), do not show these wide-spread defensome losses. However, both lineages show
losses in oxygenases (CYP2 family and FMO) and transferases (GST, SULT). Overall, our results suggest
a significant remodelling of the chemical defensome in cetacea. Sporadic gene loss events were also
observed in pinnipeds and sirenia. The obtained dataset will serve as a genomic framework to
comparatively address the convergent and divergent susceptibilities towards chemical pollution across
marine mammals. The authors thank the Research Council of Norway for funding the Marma -detox
project (Whales and polar bear in a petri dish: decoding marine mammal toxicology through in vitro and
in silico approaches, RCN project #334739).

1.02.P-Tu014 Exploring the Role of the Defensome in Endocrine Disruption: Interspecies
Differences in Sensitivity to Thyroid System Interference

Daniel Bruce Pickford, Lyubomira Tankisheva and Tara Miller, (2)Syngenta, United Kingdom
Thyroid homeostasis can be affected by increased hepatic clearance of circulating thyroid hormones, in
response to upregulation of phase I and II metabolising enzymes. Induction of these enzymes is often
mediated by xeno-sensor receptors e.g. CAR/PXR, but there appears to be variation among taxa in the
presence, role and specificity of these receptors. In the context of EU regulations, forbidding registration
of pesticidal active substances with endocrine disrupting (ED) properties, the status of this mode of action
for thyroid disruption is ambiguous. The criteria for identifying EDs state that adverse effects that are non-
specific secondary consequences of other toxic effects shall not be considered ... We interrogated the
database of substances subject to Tier 1 determinations under the US EPA Endocrine Disruptor Screening
Programme (EDSP), for evidence that liver-mediated effects on the thyroid system in human health
models correlate with thyroid activity in the amphibian metamorphosis assay (AMA). We categorised
AMA endpoints, and effect patterns indicative of thyroid activity were established based on responses to
known thyroid disrupters in the OECD validation of the AMA test guideline. These responses were then
compared to thyroid responses in male and female pubertal assays, and responses of in vitro assays for
CAR/PXR activation conducted under the US EPA ToxCast program. Among the 39 substances assessed,
it was concluded that 13 affected the thyroid axis: 2 affected amphibians only, while 9 only affected
mammals. Another2 affected amphibians and mammals, though it should be noted that one of those did
not exhibit a clearly thyroidal response pattern in the AMA. Among the 9 affecting thyroid parameters in
mammals only, 6 did so indirectly, secondary to induction of liver enzymes. None of those substances
were negative in ToxCast screens for CAR/PXR activation. None of those 6 substances elicited thyroid
effects in the AMA. These data indicate that the AMA model is rather insensitive to perturbations of the
thyroid axis consequent to CAR/PXR-mediated liver enzyme induction. This suggests that, in relation to
thyroid disruption, read-across from amphibians to mammals will be less protective than the converse, if
liver-mediated thyroid insufficiency should be regarded as a specific effect. This assumes greater
importance given current interest in developing new approach methodologies to support ED identification
while reducing animal use.

1.02.P-Tu015 Biochemical Responses of Danio rerio and Daphnia magna to pharmaceuticals
Isoeugenol and Altrenogest

Madalena Vieira, Diana Isabel Oliveira Carneiro, Susana Loureiro and Maria D Pavlaki, Centre for
Environmental and Marine Studies & University of Aveiro, Portugal

Industrial discharges, intensive agriculture, and improper waste disposal contribute to the presence of
harmful chemicals, including pharmaceuticals, in aquatic environments. These substances, originally
designed for specific purposes, can interfere with physiological and biochemical processes in non-target
organisms. This study investigates the effects of two pharmaceuticals identified as priority substances by
the European Medicines Agency, Isoeugenol (ISO) and Altrenogest (ALT), on the aquatic species Danio
rerio and Daphnia magna, by assessing alterations in enzymatic biomarkers. Enzymatic biomarkers are
early indicators of physiological stress and biochemical disturbances in organisms exposed to pollutants.
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ISO, a natural organic compound known for its anti-infective properties, and ALT, a synthetic progestin
used in veterinary medicine, represent two pharmaceuticals with differing mechanisms of action, enabling
a comparative analysis of their ecotoxicological impacts. The concentration range for the tests was based
on previous acute toxicity data, from which LC50 values were derived for both species. For D. rerio,
concentrations of 0.09 to 1 mg/L were used for ALT, and 0.37 to 7 mg/L for ISO, with a 120 -hour
exposure period. For D. magna, the concentration ranges were 0.04 to 0.27 mg/L for ALT and 0.14 to 2.62
mg/L for ISO, with a 21-day exposure period. A battery of biomarkers was selected for a comprehensive
assessment of the ecotoxicological effects. From the antioxidant defence mechanism, Catalase (CAT),
Glutathione Peroxidase (GPx), and Glutathione Reductase (GR) were chosen to evaluate the organism s
ability to combat oxidative stress. Additionally, Glutathione S-Transferase (GST), a key enzyme in phase
II biotransformation, was selected to assess detoxification processes. Lipid Peroxidation (LPO) was
measured to evaluate oxidative damage to cellular membranes. Exposure to ISO and ALT caused
significant oxidative stress in the tested organisms, as indicated by alterations in the activities of CAT,
GPx, GR and GST. The changes in these key antioxidant and detoxification enzymes suggest a weakened
ability to neutralize free radicals and process toxins, compromising cellular defences. Increased LPO
further suggests damage to cell membranes, highlighting the potential of both compounds to cause cellular
damage and disrupt biological functions, particularly in antioxidant systems and cellular integrity.

1.02.P-Tu016 Defense Mechanisms of Sulforaphane Against Environmental Toxins and
Contaminants: A Systematic Review

Antonio Cascajosa-Lira, Ana 1. Prieto, Silvia Pichardo, Cristina Plata-Calzado, Angeles Jos and Ana
Camean, Area of Toxicology, Faculty of Pharmacy, Universidad de Sevilla, Spain

Sulforaphane (SFN) is a biologically active isothiocyanate found in cruciferous vegetables, particularly
those from the Brassica genus, and is derived from the precursor compound glucoraphanin. Known for its
numerous health benefits, SFN acts primarily as an inducer of nuclear factor erythroid 2 -related factor 2
(Nrf2), a key regulator of antioxidant response. As a result, SFN has demonstrated a variety of protective
effects, including anticancer properties and the ability to shield against toxic agents. This systematic
review aimed to examine and synthesize the existing evidence on SFN s protective role, particularly in
relation to toxic substances and contaminants, and to explore the underlying mechanisms through which it
exerts these effects in various organs and systems. The review found that SEN s protective activities are
most pronounced in the liver and nervous system, both of which are highly susceptible to damage from
oxidative stress, a hallmark of many liver and neurodegenerative diseases. However, its protective effects
are not limited to these organs; SFN has also been shown to benefit other systems, such as the lungs, heart,
kidneys, immune system, and endocrine system. The mechanism by which SFN exerts the se effects
involves the activation of the Nrf2 pathway, which enhances the body's antioxidant defenses, reduces
oxidative stress, and modulates the expression of protective genes. Additionally, SFN has been shown to
reduce inflammation by decreasing the production of pro-inflammatory cytokines like interleukins and to
inhibit apoptosis by preventing caspase-3 activation while increasing the levels of anti-apoptotic proteins
like Bel-2. These multifaceted mechanisms suggest that SFN can effectively counteract the detrimental
effects of various toxic agents. Despite its promising potential as a chemoprotective agent, further studies
are needed to establish safe and effective dosages for human use and to better understand its long-term
effects in clinical settings. This research was funded by Junta de Andalucia (Project P18-TP-2147), and by
the Spanish Ministerio de Universidades through the FPU grant (FPU2019-01247) awarded to Antonio
Cascajosa Lira.

1.02.P-Tu017 Polymorphisms of the Metallothionein 2A Gene in Relation to Heavy Metal Levels in a
Colombian Population

Belkis Palacio, Maria Cecilia Garcia, Leonor Cervantes and Barbara Julia Arroyo, Universidad de
Cartagena, Colombia

Genetic variations can be considered as intemal factors contributing to the susceptibility of individuals to
heavy metal-related toxicities. Metallothioneins are highly conserved, cysteine-rich, low molecular weight
metal-binding proteins with multiple cellular functions. Metallothioneins are involved in metal
homeostasis and transport and have antioxidant and anti-inflammatory properties. Their synthesis can be
induced by essential elements such as Zn and Cu, heavy metals, chemical agents and stress-producing
conditions. MTs suppress heavy metal toxicity by binding to these metals. 24 SNPs have been identified in
the MT2A gene and three of them have been shown to be associated with metal concentrations in the body
of healthy and diseased individuals. This study aimed to investigate the association of single nucleotide
polymorphismsrs28366003, rs1610216 and rs10636 of the Metallothionein 2A (MT2A) gene and arsenic,
cadmium, mercury and lead levels in blood samples from 95 Colombian adult subjects. 95 healthy
subjects from the department of Bolivar were enrolled. Whole blood samples were taken to quantify the
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levels of four elements (arsenic, cadmium, mercury and lead) by ICP-MS. TagMan® probes were used for
polymorphism analysis in real-time PCR systems. Single nucleotide polymorphisms (SNPs) were
genotyped in blood samples using TaqgMan allelic discrimination assays. The genotype distribution of
MT2A 1528366003, 151610216 and rs10636 conforms to Hardy-Weinberg equilibrium. Statistically
significant associations were detected between metallothionein 2A (MT2A) SNPs and metal and metalloid
levels in the study population. These results suggest that MT2A 1s28366003, rs1610216 and rs10636
polymorphisms increased the risk foradverse health effects from heavy metal exposure in the Colombian
population.

1.02.P-Tu018 Effects of Oxyfluorfen on Biochemical Activities in Non-Target Aquatic Invertebrate
Organisms

Gulsum Batmaz Erismis!, Pinar Arslan Yuce' and Aysel Caglan Gunal®, (1) Cankirt Karatekin
University, Turkiye, (2)Gazi University, Turkiye

Herbicides are chemical substances used to control weeds in agricultural fields. Oxyfluorfen (OXY) is
herbicide used in agricultural processes of crops such as soybeans, rice fields, and peanuts. Freshwater
pollution from agricultural activities causes various effects on aquatic organisms. The present study
evaluated the effect of acute exposure of OXY on non-target aquatic invertebrate. For this purpose,
freshwater mussels (Unio delicatus) were divided into 7 groups and exposed to OXY at concentrations of
500, 1000, 1500, 2000, and 2500 ?g/L for 96 hours. There were negative and solvent control groups. After
weight and shell length measurements (mean weight of 40.1+ 6.9 g and mean shell length of 66.9 + 3.5
mm), gill and digestive gland samples were taken from the mussels. Superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GPx), glutathione (GSH), and malondialdehyde (MDA)
antioxidant parameters were investigated. Although no lethal effects were observed in mussels exposed to
OXY, biochemical effects were observed. The antioxidant defense system showed significant activation of
SOD and MDA in mussels exposed to OXY (p<0.05). On the other hand, there was no significant change
in CAT, GPx and GSH levels in OXY exposure. Integrated Biomarker Response (IBRv2) was obtained
lower in the digestive gland than in the gill tissue. The increase in SOD and MDA in the gill and digestive
gland tissues of mussels exposed to OXY indicates that oxidative stress has begun in the organism and
that superoxide radicals and lipid peroxidation are at the forefront. On the other hand, the fact that GPx,
CAT and GSH did not show any change may suggest that the antioxidant defense mechanisms of the
mussels give a limited or delayed response. Higher IBRv2 in gill tissue indicates that the organism is
facing more intense stress in this tissue and that defense mechanisms are more activated. This may be
related to direct exposure of the gills to environmental toxicants. Lower IBRv2 in the digestive gland may
indicate that this tissue is less exposed to environmental stress or is able to cope more effectively. As a
result, it was revealed that OXY herbicide caused oxidative stress in freshwater mussels in all applied dose
ranges. The study was funded by Gazi University Scientific Research Unit (Project number: SPD-2024-
9697). Gulsum Batmaz Erismis was supported by TUBITAK 2211 -A Domestic Doctoral Scholarship
Program 2022/1.

1.02.P-Tu019 The Evaluation of the Effect of Sublethal Diflubenzuron on Antioxidant Enzyme
Systems in Freshwater Mussels

Aysenur Okatan’, Pinar Arslan Yuce® and Aysel Caglan Gunal’, (1)Gazi University, Graduate School of
Natural and Applied Science, Turkiye, (2) Cankwr1 Karatekin University, Turkiye, (3)Gazi University,
Turkiye

The use of pesticides in agriculture, domestic and municipal areas is increasing day by day. Diflubenzuron
(DFB) is an insecticide used as an insect growth regulator in agricultural applications and is used
especially in cotton, apple and pear cultivation. Additionally, in some developed countries it is used on
mosquito larvae to prevent diseases spread by mosquitoes. In this way, intensive use harms ecosystems
and populations in these ecosystems. These chemicals mixed into aquatic ecosystems cause undesirable
effects on aquatic organisms. In the current study, we evaluated the effects of DFB, one of the common
insecticides, on antioxidant enzyme systems of freshwater mussels. The freshwater mussels (Unio
delicatus) were divided into control and sublethal DFB-exposed (1.24 mg/L and 12.4 mg/L) groups for 48
hours and 7 days. After measuring the weight and shell length of the mussels (mean weight 32.91£1.29 g
and mean shell length 4.94+0.11 mm), digestive gland and gill tissues were collected from the mussels
and antioxidant enzyme biochemical parameters were examined. Inhibition of superoxide dismutase
activity in digestive gland and gill tissues was observed in long-term exposure to sublethal DFB
concentrations. On the other hand, an increase in glutathione peroxidase activity was observed in digestive
gland tissue during both exposure periods of mussels to DFB concentrations. There was no change in
tissue catalase activity in both exposure times and DFB concentrations. The findings suggest that DFB has
a toxic effect on mussels, leading to changes in tissue antioxidant enzyme parameters. The study provides
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information on environmental risks associated with pesticides such as DFB, highlighting the importance of
using freshwater mussels as an alternative model organism for toxicity assessments. The study was funded
by Gazi University Scientific Research Unit (Project number: FYL-2022-7938).

1.02.P-Tu020 Surviving in the Sediment: Behavioral and Toxicological Effects of Nano-biocides on
the Marine Gastropod Gibbula umbilicalis

Caio Cesar-Ribeiro' and Roberto Martins®, (1)University of Aveiro, Portugal, (2)Centre for
Environmental and Marine Studies & University of Aveiro, Portugal

Antifouling (AF) biocides, such as DCOIT, and corrosion inhibitors with biocidal activity, such as MBT,
are widely used to prevent (micro)biofouling but pose significant risks to non-target marine organisms.
Their nanoencapsulation in silicananocapsules (SiNC), with or without silver impregnation (SiNC-Ag)
for dual biocidal effect (SINC-Ag-DCOIT), has been proposed to control the biocides release over time,
reducing their toxicity while maintaining the AF effectiveness. However, the toxicity of such novel
nanoadditives toward marine species is still not thoroughly investigated, particularly in benthic species.
Therefore, the present study evaluates the acute toxicity (48 h) of DCOIT and MBT, both in their soluble
and nanostructured forms, using the marine gastropod Gibbula umbilicalis as a model organism that plays
a crucial ecological role in nutrient cycling and sediment stabilization in saltmarshes. Sediment toxicity
tests were conducted at concentrations of 1, 10, and 100 mg/kg (n=3, five gastropods per replicate).
Avoidance of contaminated sediment and mortality were assessed to determine the No Observed Effect
Concentration (NOEC) and Lowest Observed Effect Concentration (LOEC) and to compare the toxic
effects of tested chemicals. The results indicated that SINC alone was non-toxic, with mortality rates of up
to 13% at the highest concentration tested (100 mg/kg). DCOIT exhibited high toxicity with a LOEC = 1
mg/kg for both behavioral and mortality endpoints. Encapsulation of DCOIT in SiNC and SiNC-Ag
partially reduced toxicity at lower concentrations, but failed to prevent 100% mortality at 100 mg/kg.
SiNC-DCOIT and SiNC-Ag-DCOIT caused similar lethal effects, indicating limited effects linked to the
silver coating. In contrast, soluble MBT was more toxic than DCOIT, with a mortality of 80% as low as 1
mg/kg (LOEC) and 93 100% at higher concentrations. Encapsulation (SINC-MBT) failed to mitigate MBT
toxicity. These findings highlight that MBT is more toxic than DCOIT to Gibbula umbilicalis. These
findings underscore the need for further optimization of the encapsulation strategies. This study advances
our understanding of the environmental risks posed by biocides and emphasizes the importance of
developing tailored nanoencapsulation approaches for safer and more environmentally sustainable
antifouling technologies. This research was funded by the Sdo Paulo Research Foundation (FAPESP),
grant number 2024/01138-0. We acknowledge the financial support of the Compete 2030/FEDER to the
NANOBIOESCUDO project (COMPETE2030-FEDER-01194000) and from the Portuguese Foundation
for Science and Technology (FCT) to the project NANOGREEN (CIRCNA/BRB/0291/2019; DOI:
10.54499/CIRCNA/BRB/0291/2019), to CESAM
(UIDB/50017/2020+UIDP/50017/2020+LA/P/0094/2020) and to R. Martins (2021.00386.CEECIND;
DOI: 10.54499/2021.00386.CEECIND/CP1659/CT0011).

1.03.P Developing Science-Based Metrics to Quantify Fashion and Apparel's Chemical and
Biodiversity Impacts on Nature

1.03.P-Tu021 Textile Case Study for Integrated Chemicals and Waste Management

Alexis Michael Bazzanella!, Anna Isabel Becker' and Mariella Noto?, (1)International Sustainable
Chemistry Collaborative Centre, Germany, (2)ZDHC Foundation, Netherlands

This paper presents a case study from the textile sector on economic and industry sector engagement and
sectorial actions, adressing climate change, biodiversity loss and pollution. It is put into context of a
discussion note entitled Development of Global Framework on Chemicals (GFC) implementation
programmes to advance integrated chemicals and waste management: National systems, industry
engagement, and sustainable development linkages. The textile sector is as one of the key economic and
industry sectors for fostering early engagement and for creating momentum. It has strong impacts on all
three dimensions of the triple planetary crisis, making it a prime target for integrated action. ISC3 builds
on multi-stakeholder cooperation with textile initiatives and organisations such as the ZDHC Foundation
who themselves are working on textile solutions in a multi-stakeholder approach. A key output of the
multistakeholder consultation and interactions has been the ZDHC Manufacturing Restricted Substances
List (MRSL), a list of chemicals banned from intentional use in the processing of textile materials, leather,
rubber, foam, adhesives and trims used in textiles, apparel, and footwear industry. ISC3 in a collaboration
with ZDHC aims at strengthening outreach and capacity building, and finally have started working on a
concept supporting the transfer of the MSRL to other sectors such as consumer electronics. In relation to
promoting innovative solutions of sustainable chemistry in the textile sector, the ISC3 Innovation Hub is
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supporting start-ups working on innovative sustainable chemistry solutions for the textile sector around
the globe. The identified innovative examples have a high potential for transforming distinct steps in the
textile value chain. Combining and integrating key innovations developed by different start-ups and large
corporates along the textile value chain can and will further enhance the impact of these more sustainable
solutions. It is therefore of high importance to facilitate these connections and to build-up business
partnerships. As one step towards this goal, ISC3 is currently facilitating a corporate challenge with a
frontrunner in sustainable textile and fabrics manufacturing and supply to find start-ups offering
innovative low-carbon bio-based and less hazardous alternatives to the traditional textile chemicals.

1.03.P-Tu022 Development of a Rapid Screening Method for Detection of Hazardous Additives in
Textiles

Alyssa Wicks', Anthony M Miller!, Ornella Joseph', Kenneth Brown? and Graham F. Peaslee’,
(1)University of Notre Dame, United States, (2)Hope College, United States

Flame retardants (FRs), per- and polyfluoroalkyl substances (PFAS), antimicrobials, and dyes are
intentionally added to textiles to provide protection from fire, stain/water resistance, odor control, and
color. However, these additives pose a number of health concerns, including reproductive health risks,
skin irritation, and increased risk of cancer. When these classes of chemicals are added to textiles used in
uniforms that must be worn regularly, such as those of first responders, school children, flight attendants,
postal workers, military personnel, food service and hospitality workers, they represent a public health or
occupational health threat that is largely unstudied in the United States. Traditional analyses for the
presence of PFAS, metals, and flame retardants in textiles typically require separate, specific extraction
protocols and analysis using multiple instruments. In an effort to save analysis time and resources, the
current work has developed a rapid screening methodology to identify hazardous additives in textiles, and
applied the methodology to a variety of samples, including firefighter station wear. First, samples
underwent the ex-vacuo techniques of particle-induced gamma-ray emission (PIGE) and particle-induced
x-ray emission (PIXE) spectroscopy to perform nondestructive elemental analysis. In three minutes per
sample, textiles were screened for F, Cl, Br, Cr, Zn, and Cu as a surrogate for the presence of PFAS, flame
retardants, toxic dyes, or antimicrobials. Due to the presence of Br or Cl being from a FR or dye, samples
shown to contain these elements then underwent a secondary thin layer chromatography screening method
to differentiate dyes from FRs. A subset of samples then underwent the following analyses to validate the
screening methods: targeted LC-MS/MS analysis for PFAS, GC-MS analysis for FRs, HRMS for
brominated/chlorinated dyes, and ICP-OES to confirm presence of metals. Preliminary results confirm a
variety of conceming chemicals can be identified rapidly in firefighter station wear and other textiles.

1.03.P-Tu023 Impact of Microfibre Emissions from Textile Industries

Ishrat Badruddin’', Paul Kay', Richard Blackburn', Ben Parker’ and Joseph Houghton!, (1)University of
Leeds, United Kingdom, (2)University of Exeter, United Kingdom

Dyed cellulosic fibres (natural and regenerated) account for 80% of microfibres found in seafloors, raising
concerns over their impacts on the environment. Most research into microfibres concentrates on laundry
and identifies it as a major cause of microfibre leakage into the environment; however, this typically
ignores microfibre shedding during the various stages of textile manufacturing. Microfibres are typically
<5 mm, which increases their potential to enterthe food chain where they are consumed and entangle as
clots, causing blockages within the gut of aquatic organisms. Fibres in the form that they occur in plants
may not be harmful to flora and fauna, but the use of textile auxiliaries, strong alkali, detergents, oxidising
agents, dyes, and finishes during textile processing changes the cellulose polymer crystal structure and
chemistry, and covalently bonds compounds to the fibres, all of which permanently changes fibre structure
and chemistry from that observed in nature. Attached chemistry also has the propensity to be released into
the environment during degradation, the effects of which are unknown. Therefore, mitigation strategies at
every step of textile manufacturing should by implemented to reduce microfiber emissions. From our
study, during the dry process- the use of ring, compact, and air-jet spinning have potential to release less
microfibres during fibre spinning. For knitting and weaving- laser cut rib filament knit, and unprocessed
twill filament or plain spun weave would shed less microfibres. During dyeing, the use of dope dyeing,
supercritical CO2 dyeing, and cold pad-batch dyeing have potential for positive impact on the
environment to reduce microfibre emissions. Effluent treatment using combination of membrane
bioreactor and biological catalysis, or ultrafiltration with crossflow module and reverse osmosis, or
acoustic technology are improved industrial wastewater treatment practices that could be used to prevent
the unintended release of microfibres. The microfibres recovered from the textile effluents can further
have applications in fibre-to-fibre recycling, fillers in bio-composites, or 3-D printing. To conclude,
implementing better-by-design interventions, using economically viable and scalable models for industries
at manufacturing stage along with increasing consumer awareness will help tackle the microfibre
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challenges. This work was funded by the National Environment Research Council (NERC) as listed by
UKRI, Future Fibres Networking Grant, NE/Y003985/1.

1.03.P-Tu024 Forest Biodiversity Indicators for Sustainability Reporting in the Wood-Based
(Regenerated Cellulose) Fiber Industry for Fashion

Andreas Barth', Lea Ranacher!, Franziska Hesser', Kurt Christian Schuster’ and Tobias Stern®, (1) Wood
K plus, Austria, (2)Lenzing Aktiengesellschaft, Austria, (3)University of Graz, Austria

Most studies on assessing the environmental sustainability of apparel are primarily focused on pressure
indicators like air emission, water pollution or land use. However, to assess biodiversity, state indicators
are also required, and it is advisable to collect information on these at the site of the ecosystem
intervention. The wood fiber-based fashion industry heavily depends on wood as a raw material, which
poses potential risks to forest biodiversity. As sustainability becomes increasingly important, companies
are applying science-based environmental targets, driven by regulations such as the Corporate
Sustainability Reporting Directive (CSRD). Among other topics, this regulation requires companies to
disclose their impacts and dependencies on biodiversity. However, currently available biodiversity
indicator sets tend to be generic and only deal superficially with different economic sectors. Science-based
indicators and goals can help companies make informed biodiversity commitments. Collaboration among
stakeholders, including regulatory experts, researchers, and businesses, is essential to align corporate
actions with biodiversity goals. We therefore want to utilise results of forest biodiversity research for
practical application in corporate sustainability reporting. This study uses a Delphi survey to identify and
evaluate forest biodiversity indicators suitable for corporate sustainability reporting in the wood fiber-
based fashion industry. The indicators should be used to assess the impact on biodiversity at the point of
wood procurement. Experts from the fields of sustainability regulatory and biodiversity research are
consulted to propose relevant indicators and assess their practical application. The goal is to provide
businesses with knowledge to better integrate biodiversity considerations into their sustainability
strategies. Initial findings suggest that while meaningful indicators are available, access to timely and
spatially accurate data remains a challenge. Further research is needed to develop sector-specific
indicators that meet the requirements of sustainability reporting.

1.03.P-Tu025 Embryonic Exposure to Alizarin Yellow Dye Alter Embryonic Development and
Behavior in Zebrafish (Danio rerio)

Luis Terrazas Salgado’, Justin Dubiel’, Carter Langevin', Lauren Zink?, Natalia de Farias’, Gisela de
Aragdo Umbuzeiro’® and Steve Wiseman!, (1)University of Lethbridge, Canada, (2)University of British
Columbia, Canada, (3)Universidade de Campinas, UNICAMP, Brazil

In recent years the use of synthetic dyes has increased significantly, however, little is known about their
ecotoxicological effects. Among different classes of dyes, the azo dyes are used in great quantities and are
known to break down into carcinogenic amines. One amine of interest is alizarin yellow. This dye is water
soluble and has various applications, including in the coloring of textiles, leather, and plastics and the
manufacture of paints and lacquers. Given the widespread use of this dye, it has been considered a major
contaminant of aquatic environments, and bodies of water contaminated with this dye are some of the
most difficult to treat due to the complex aromatic structure of the dyes, which makes them more stable
and difficult to biodegrade. However, little is known about the toxicity of alizarin, including toxicity to
early life stages of fish. In this study, freshly fertilized zebrafish embryos were microinjected with either a
DMSO control or with 38, 190, 950, 4750 ng/g egg of alizarin yellow before gastrulation, and effects on
survival, hatching success, and malformations were assessed until 14 days post-fertilization. Heart rate
was quantified at 48 hours post-fertilization, and a behavioral assay to quantify locomotion was performed
on larvae at 5 days post-fertilization. Alizarin yellow caused dose-dependent increases in mortality, with
an EC50 of 3129 ng/g egg. There was a significant decrease in mean heart rate in the highest treatment
(178 beats per minute) compared to the control (170 beats per minute) at 48 hours post-fertilization. Dose-
dependent increases in the occurrences of malformations were observed, including a significant reduction
in the length of the larva, a significant decrease in the eye area, curvature of the spine, pericardial edema,
and yolk sac edema were also observed. The occurrence of each malformation was significantly higher at
the highest dose of alizarin yellow. Overall, embryonic exposure of zebrafish to alizarin yellow dye
affected the embryonic development of zebrafish which may have ecotoxicological implications.
Additional research is being performed to understand the mechanisms of toxicity and the risk that alizarin
yellow may pose to aquatic organisms.

1.03.P-Tu026 Measuring So We Can Manage: The Current Landscape of Textile Chemical Impacts
on Biodiversity and Ecological Health
Catherine A Rudisill' and Scott Echols?, (1)Safer Chemistry Advisory, United States, (2)Stichting ZDHC
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Foundation, Netherlands

The interconnected crises of climate change, pollution, and biodiversity loss, as highlighted by the United
Nations Environment Programme (UNEP), underscore the urgency of addressing chemical pollution.
Within the textile and apparel industry, harmful chemical emissions significantly impact biodiversity and
water ecosystems, yet data and methodologies to measure these impacts remain insufficient. This research
examines the current landscape of chemical pollution in the textile supply chain, focusing on its ecological
consequences and the gaps in data, tools, and methodologies. A comprehensive review of scientific
literature, industry reports, and non-governmental organization (NGO) assessments identified critical
challenges and gaps, particularly the lack of standardized metrics connecting chemical emissions to
biodiversity outcomes. Current tools, such as geographical risk tools, provide valuable insights but lack
the granularity needed to inform mitigation strategies specific to textile industry pollutants. Collaboration
between chemical and ecological disciplines is essential to bridge these gaps. This study highlights the
necessity for developing practical, scientifically robust indicators to track chemical footprints in line with
emerging disclosure frameworks such as the EU Corporate Sustainability Reporting Directive (CSRD). By
documenting ongoing initiatives and fostering cross-sector collaboration, efforts like the Zero Discharge
of Hazardous Chemicals (ZDHC) program aim to operationalize solutions, reduce research redundancy,
and enhance resource allocation. The findings underscore the need to establish reliable impact metrics and
frameworks that not only address immediate challenges but also support long-term goals for safer
chemical practices and sustainable biodiversity management. Documenting existing efforts will reduce
redundancy, encourage cross-sector collaboration, and optimize resource use for future research.

1.04.A Molecular Ecotoxicology and Omics Perspectives: Advancing Mechanistic Understanding for
Environmental Risk Assessment

1.04.A.T-01 Exploring Mechanisms of Chemical Toxicity Using Chlamydomonas reinhardtii Mutants
Library

Tim Godec', Carissa Robyn Bleker', Tina Elersek’, Marusa Kerencic!, Katja Stare!, Milena Horvat’, Tina
Kosjek? and Anze Zupanic', (1)National Institute of Biology, Slovenia, (2)Institute Jozef Stefan, Slovenia
The molecular mechanisms underlying chemical toxicity and stress response are often poorly understood.
Functional genomics, which links genetic determinants to phenotypic outcomes, provides a high -
throughput approach to uncover genes and pathways involved in chemical susceptibility and tolerance.
Using a library of ~11,000 Chlamydomonas reinhardtii gene knockout mutants, we investigated responses
to 15 chemicals, including herbicides, heavy metals, and a cyanotoxin. By identifying mutants with altered
growth under chemical exposure, we aimed to elucidate key molecular mechanisms of toxicity. Following
three days of exposure to chemicals, DNA barcodes identifying each mutant were sequenced and
analyzed. Logarithmic fold change of growth was calculated and gene set enrichment analyses were
performed using various functional gene sets. Across treatments, mutations more often increased
susceptibility than tolerance. The number of tolerant mutants across treatment ranged from 2 (microcystin)
to 192 (glyphosate), while susceptible mutants ranged from 10 (atrazine) to 2,076 (silver). Some genes
consistently influenced responses across treatments; e.g., Cre06.g278116 conferred tolerance in 10
treatments, while Cre17.g741150 caused susceptibility in 14. Tolerance was not enriched for specific
processes, but susceptibility was associated with genes involved in mating and early zygote formation.
Certain mutants exhibited opposing responses depending on the treatment. For instance, Cre17.g722150 (a
Type III polyketide synthase) conferred susceptibility to seven chemicals but tolerance to six, while
Crel7.g702150 (a thioredoxin-like protein) mostly mediated resistance to metals but susceptibility to
herbicides and microcystin. Chemical-specific responses were also observed, such as cation transporter
Cre02.2093700 s role in paraquat tolerance and microcystin-related genes involved in cGMP/cAMP
regulation. We employed multiple strategies to analyse our functional genomics dataset, including GSEA,
manual exploration of top-responsive genes, and overrepresentation across all chemicals and specific
chemical groups. While we have identified several genes with known and unknown functions that have an
important role in tolerance and susceptibility to chemical exposure, the limited annotation of plant genes,
particularly regarding their functional roles, makes it challenging to pinpoint the precise mechanisms of
toxicity.

1.04.A.T7-02 Tipping Points in the Lipidomes of Arctic Zooplankton Under Global Change
Mathieu Lutier!, Bethanie R. Edwards?, Jiwoon Hwang’, Nele Thomsen®, Helena C. Reinardy?, Katrine
Borga!, Janne E. Soreide* and Khuong V. Dinh!, (1)University of Oslo, Norway, (2)University of
California Berkeley, United States, (3)Scottish Association for Marine Sciences, United Kingdom, (4)The
University Centre in Svalbard, Svalbard and Jan Mayen

Human activities induce extremely rapid environmental changes. This could exceed physiological tipping
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points beyond which environmental changes have drastic impacts on organism s physiology. Tipping
points have neverbeen studied in the lipidome of organisms exposed to environmental changes. Yet, the
lipidome plays a crucial role in the functioning of organism s physiology and ecosystems. Amongst the
most striking example are Arctic copepods such as Calanus glacialis. Indeed, they store enormous lipid
reserves, up to 60% of their body mass, and migrate to the deep sea to survive the winter in a state of
metabolic dormancy, the diapause. Due to their energy-rich lipid composition, they play a key role in
trophic food webs. Moreover, the winter migration of such lipid-rich organisms sequestrates huge quantity
of carbons in the deep ocean. The success of diapause is tightly related to changes in the lipidome. The
Arctic ocean experiences Ocean Acidification (OA) four times faster than the global ocean. Changes in the
lipidome and metabolic dormancy have been suggested to protect organisms when OA exceed tipping
points. Thus, the lipidome lies at the interaction between diapause and the response to OA. Any changes in
the lipidome of copepods would have consequences on the overwintering of copepods as well as on the
functioning of Arctic ecosystems. Here we determine lipidome tipping points of organisms exposed to
environmental changes. For that purpose, we exposed C. glacialis, a diapausing Arctic species, to 15 pH
conditions for several weeks. In parallel, we exposed Metridia longa, a non-diapausing species that stays
active over the winter. We expect the lipidome of M. longa to be affected only by OA while C. glacialis
lipidome would reflect the interacting influences of diapause and OA. The lipid of the two species were
analysed using targeted tandem mass spectrometry (MS/MS) liquid chromatography. We annotated ~500
lipid compounds using a combination of LOBSTAHS and MS-DIAL lipidomic pipelines. We then search
for tipping points in the lipidome of both species using Weighted Gene Co-expression Network Analysis
(WGCNA) and piecewise linear regressions. We also compare the lipidome reaction norms of both
species using delta ranks to detect evolutionary mechanismsrelated to diapause. The method we develop
will be applicable to a wide range of stressors and species and will be of broad interests for
ecotoxicologists interested in lipids and contaminants.

1.04.A.T-03 Development of an In Vivo High Throughput Screening Approach for Mechanism-
Based Toxicity Assessment of Plastic Additives Chemicals Using Caenorhabditis elegans
Transcription Factor RNAIi Library

Siyeol Ahn, Elizabeth Dufourcq Sekatcheff and Jinhee Choi, School of Environmental Engineering,
University of Seoul, Korea, Republic of

Identifying the toxic effects of brominated flame retardants (BFRs) contained in consumer products is
crucial for accurately informing decision-makers in regulatory policies. RNA interference (RNA1)
technology in Caenorhabditis elegans has been developed as a rapid and powerful screening method for
identifying the toxicity pathways of various chemicals. Therefore, this study aims to facilitate the
mechanistic understanding and identification of the toxic effects of BFRs using C. elegans RNAi high-
throughput screening. In the first step, RNAi screening was performed for 384 C. elegans transcription
factors (TFs). RNAi-fed worms were exposed to TBBPA, and their locomotion behavior was measured.
The biological pathways triggered by the TFs that significantly led to either rescued or exacerbated
toxicity were analyzed using KEGG and Reactome. Next, the toxicity pathways were validated using gene
expression or mutants of C. elegans exposed to BFRs. Finally, a potential AOP with BFRs as stressors was
constructed by utilizing the toxicological mechanisms associated with BFR exposure and the AOP Wiki.
Among the 384 transcription factors that were screened for potential effects of TBBPA on C. elegans
locomotion, 19% showed significant alterations in locomotion (45 genes; p-value <0.05, 2 <p-fold <0.5).
The associated pathways of these 45 transcription factors affected by TBBPA were revealed to be mostly
involved in the nuclear receptor (NR) transcription pathway and retinoic acid signaling. The expression of
NR transcription pathway-related genes, such as nhr-69, nhr-8, and unc-55, showed a statistically
significant increase in C. elegans exposed to different concentrations of BFRs. To apply BFRs toxicity to
an AOP framework, we aligned information on BFRs toxicity mechanisms, NR transcription pathway and
retinoic acid signaling, with existing key events and adverse outcomes based on the AOP Wiki.

In this study, we identified potential mechanisms of toxicity of BFRs using C. elegans RNA1 library
screening, This method has great potential as a fast and efficient screening method for mechanism -based
toxicity assessment of chemicals, including flame retardants. This work was supported by Korea
Environmental Industry & Technology Institute (KEITI) through 'Core Technology Development Project
for Environmental Diseases Prevention and Management', funded by Korea Ministry of Environment
(MOE) (2021003310005).

1.04.A.T-04 Impact of Simvastatin on Gammarus locusta: Metabolomic Measurement of Direct and
Transgenerational Effects

Jodo Rodrigues’, Raquel Chaves’, Miguel M. Santos®, Teresa Neuparth’ and Ana Gil’, (1)Department of
Chemistry and CICECO Aveiro Institute of Materials, University of Aveiro, Portugal, (2) CIIMAR/CIMAR-
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LA - Interdisciplinary Centre of Marine and Environmental Research, Group of Endocrine Disruptors and
Emerging Contaminants, University of Porto, Portugal, (3)CIIMAR/CIMAR-LA - Interdisciplinary Centre
of Marine and Environmental Research, Group of Endocrine Disruptors and Emerging Contaminants,
University of Porto; FCUP Department of Biology, Faculty of Sciences, University of Porto, Portugal
Simvastatin (SIM), a pharmaceutical widely prescribed for the treatment of hypercholesterolemia, is
considered a contaminant of emerging concern based on its occurrence in aquatic systems and potential
adverse effects in the environment and human health. Previous studies have already linked SIM
inter/transgenerational exposure to disruption of neuroendocrine regulation pathways, concomitantly with
reduced reproduction and growth in Gammarus locusta. To better understand the mechanistic into SIM’s
adverse effects and modes of action, metabolomics is presented as a powerful tool, offering valuable
insights into organism s early molecular responses to stressors. In this study, untargeted 1H NMR
metabolomics was applied to assess the impact of SIM (at an environmentally relevant concentration) on
the metabolism of Gammarus locustamales and females, considering both direct and transgenerational
exposure. Results revealed the important gender-dependent nature of each of these effects. Directly
exposed males showed enhanced glucose catabolism and tricarboxylic acid (TCA) cycle activity, in
tandem with adaptations in osmotic regulation and glyoxylate metabolism. Exposed females exhibited
only a small osmoregulatory effect. It is suggested that the response of exposed males may reflect
previously reported high levels of methyl farnesoate hormone and alterations in apical factors, namely
decreased growth. Conversely, transgenerational effects were identified only in females, with impact on
energy metabolism (glycolysis and TCA cycle enhancement) and osmoregulatory response. This expresses
the ability of female gametes to transmit the effects of direct SIM exposure. Such effects were putatively
related to reported delayed maturation and transcriptomic deviations impacting on carbohydrate and lipid
metabolisms, possibly specifically engaging phenylalanine/tyrosine in the catecholamine pathway. These
findings highlight the importance of gender on the ability of responding and transmitting the effects of
SIM through generations, offering critical information to improve hazard and risk assessment of
biologically active compounds. The authors acknowledge TRANSEPIC ? Exploring Transgenerational
Epigenetic Inheritance [Reference: 2022.02922.PTDC, doi: 10.54499/2022.02922.PTDC]; BetterBone
[Reference: 2022.04286.PTDC, doi: 10.54499/2022.04286.PTDC], both financed by the FCT; project
CICECO-Aveiro Institute of Materials UIDB/50011/2020 (doi: 10.54499/UIDB/50011/2020),
UIDP/50011/2020 (doi: 10.54499/UIDP/50011/2020) & LA/P/0006/2020 (DOI
10.54499/LA/P/0006/2020), financed through the FCT/MCTES (PIDDAC); NMR spectrometer is part of
the National NMR Network (PTNMR) supported by Infrastructure Project N° 022161.

1.04.P-We006 Cellular Handling, Transformation Pathways and Metabolic Disturbances of
Mercury in Freshwater Phytoplankton

Vera Slaveykova', Joao Santos!, Remy Millet', David Amouroux’ and Arturo Keller®, (1)University of
Geneva, Switzerland, (2)Institut des Sciences Analytiques et de Physico-chimie pour [’Environnement et
les materiaux, France, (3)University of California, Santa Barbara, United States

Mercury, a priority pollutant, raises significant environmental concerns. While numerous studies have
investigated mercury bioaccumulation and its impact on aquatic organisms, there is a gap in the
understanding concerning its cellular handling and transformations, and disturbances of the metabolic
pathways of phytoplankton species at the bottom of the food web. In such a context, this study aims to
elucidate the mechanisms governing the cellular transformations and responses of phytoplankton to
mercury exposure. The green alga Chlamydomonas reinhardtii and diatom Cyclotella meneghiniana were
selected as representatives of major phytoplankton groups. These algae were exposed to 10 and 100 nM
inorganic mercury (Hg(Il)) and methylmercury (MeHg) for 72h. Mercury uptake, sub-cellular distribution,
and physiological effects such as oxidative stress and photosynthetic yield were assessed. Simultaneously,
over 90 metabolites, spanning antioxidants, amines, organic acids/phenolics, nucleobases/sides/tides,
amino acids, sugars/sugar alcohols, and fatty acids, were quantified using liquid chromatography mass
spectrometry. Cellular transformation including methylation/demethylation, reduction and oxidation as
well as formation of HgS nanoparticles have been explored using double isotope Hg spiking (199Hg(II)
and 201 MeHg). Results demonstrated that C. meneghiniana exhibited higher mercury accumulation than
C. reinhardtii at the same exposure concentrations. Subcellular distribution of mercury differed between
the two species, with C. reinhardtii concentrating mercury predominantly in organelles, while the diatom
exhibited mercury in both organelles and heat-stable peptides. Both algal species significantly demethylate
methylmercury, whereas no measurable methylation of the inorganic mercury was found. A reduction of
Hg(II) to Hg(0) were also found in both phytoplankton species. Physiological data matched metabolomic
results, revealing substantial alterations in various pathways, including amino acids, nucleotides, fatty
acids, the tricarboxylic acid cycle (TCA), and antioxidant metabolism. The findings reveal species -
specific and concentration-dependent responses, providing new insights into mercury handling and
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metabolic reprogramming in phytoplankton. Understanding these processes is essential for assessing
mercury's impact on aquatic primary producers and its potential trophic transfer, especially in
contaminated environments. The authors thank Swiss National Science Foundation grants 175721 and
180186 for the financial support.

1.04.P-We007 Towards Mechanistic Understanding of Reduced Cell Proliferation: An RNA- and
RIBOseq Approach

Sven Mosimann', Barbara Jozef', Miha Tomé’, Anze Zupanic’ and Kristin Schirmer!, (1)Eawag, Swiss
Federal Institute of Aquatic Science and Technology, Switzerland, (2)National Institute of Biology,
Slovenia

Fish are a highly diverse and ecologically important group of organisms that are exposed to a wide range
of anthropogenic substances. While effects of toxic chemicals include both acute and chronic adverse
outcomes, the latter seems to prevail in the natural environment. Therefore, ecotoxicological risk
assessment is particularly interested in understanding the effects of prolonged chemical exposure to fish.
One of the most often studied endpoints is organism growth. However, the assays usually conducted are
not only under ethical scrutiny but also labour and time demanding. Therefore, new methods are
desperately needed. While the OECD TG 249 already provides an alternative for the assessment of acute
fish toxicity using the rainbow trout gill cell line, RTgill-W1, there is no such assay for chronic toxicity.
However, building on the observation that larger animals have more cells instead of bigger ones,
researchers from our group could demonstrate excellent predictive powers of the same cell line by taking
cell number as proxy for organism size for a set of both structurally and functionally different chemicals.
Nevertheless, the underlying molecular mechanisms and especially the points at which the different
initially triggered biochemical pathways converge and lead to an arrest of the cell cycle remain unclear.
To investigate the underlying molecular mechanisms, we exposed RTgill-W1 cells to a set of six different
substances: 2-mercaptobenzothiazole, methimazole, propiconazole, tebuthiuron, topramezone and
trifloxystrobin. While all six chemicals induced reduced cell proliferation, we found that derived EC50s
correlate well with baseline toxicity QSARs. Next, to shed light on the underlying molecular mechanisms
of reduced cell proliferation, we designed an experiment to analyse the transcriptome and translatome.
Gene ontology and pathway analysis using KEGG revealed a regulation of the cell cycle after an only one-
day long exposure to the two chemicals already fully assessed. Specifically, gene ontology analysis of the
RNAseq data showed that the cell cycle is affected during mitosis or at the G2/M checkpoint. Further, we
identified several genes that were regulated differently at the level of transcription and translation.
Altogether, the results will not only help us deciphering the mechanisms of reduced cell proliferation upon
chemical insult but will also test the predictive powers of cell-line based assays.

1.04.P-We014 An Integrative Omics Approach for the Development of Conceptual Adverse
Outcome Pathways: A Case Study Map[ing Metabolic Syndrome in Tributyltin-Exposed Adipocytes
Dayna Schultz!, Fotini Nikiforou', Illias Frydas', Nafsika Papaioannou’, Thanasis Papageorgiou’,
Katerina Gabriel', Spyros Karakitsios' and Denis Sarigiannis?®, (1)Aristotle University of Thessaloniki,
Greece, (2)National Hellenic Research Foundation, Greece

Metabolic syndrome (MetS) is a condition distinguished by co-occurring symptoms that is increasingly
attributed to exposure to endocrine-disrupting chemicals (EDCs). It is characterised by cardiometabolic
irregularities and is associated with increased risk of cardiovascular disease (CVD), non-alcoholic fatty
liver disease (NAFLD), and type 2 diabetes (T2D). Using an adverse outcome pathway (AOP) framework,
this study leverages an integrated multi-omic approach using both univariate and multivariate techniques,
as well as network and clustering analysis, to better visualise the intricate relationships between perturbed
features (PFs), pathways, and disease associations. More specifically, Simpson-Golabi-Behmel syndrome
(SGBS) pre-adipocytes were exposed to tributyltin (TBT), a known lipogenic substance, to assess
metabolite and transcript dysregulation. Cells were grown to near confluence, incubated in differentiation
medium for 4 days, and cultivated in maintenance medium for 6 days. The differentiation medium of
TBT-exposed cells was additionally supplemented with 25nM TBT during the initial 4 days. On day 10,
TBT-exposed cells and differentiated controls were compared. Samples for untargeted metabolomics were
analyzed using Reversed Phase (RP) and Hydrophilic Interaction (HILIC) Liquid Chromatography in
positive and negative ionization modes. Transcriptomic analysis was performed using Agilent microarrays
to determine differentially expressed genes (DEGs). All data analyses took place in R. Data preprocessing,
batch correction, and statistical analyses were conducted using xecms, [PO, PMCMRplus, and
xMSannotator packages for metabolomics, and limma for transcriptomics. Pathway analysis was
performed using KEGG, WikiPathway, and RaMP-DB databases in clusterProfiler and MetaboAnalystR
while disease associations utilised DisGeNet. Cluster analysis using the Jaccard Similarity index was
performed to group diseases and pathways based on their PF fingerprints. Six conceptual AOPs (cAOPs)
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were developed that link disruptions in widespread pathway-level perturbances to adverse outcomes like
xanthomatosis, bone remodeling disorders, cardiac outcomes, NAFLD, and insulin resistance. The
resulting AOPs were also supported by recent literature findings. This method will be applied in future
studies to explore environmental exposures and their contributions to various disorders, ultimately aiding
in risk assessment and the development of targeted interventions.

1.04.B Molecular Ecotoxicology and Omics Perspectives: Advancing Mechanistic Understanding for
Environmental Risk Assessment

1.04.B.T-01 Comparative Assessment of the tPOD of Tamoxifen in Zebrafish Embryos with Chronic
Endpoints from a Two Generation Study

Matthias Teigeler, Fabian Essfeld, Steve Uwa Ayobahan, Julia Alvincz, Benedikt Ringbeck, Christoph
Schafers, Elke Eilebrecht and Sebastian Eilebrecht, Fraunhofer Institute for Molecular Biology and
Applied Ecology, Germany

The transcriptomic Point of Departure (tPOD) is gaining attention in ecotoxicology as a method for
deriving quantitative endpoints from RNA-Seq data. In fish, the zebrafish embryo model is emerging as a
promising New Approach Methodology (NAM), recognized under EU Directive 2010/63/EU as an
alternative to traditional animal testing. Sublethal transcriptomic profiles in zebrafish embryos have been
linked to various Modes of Action (MoA), with tPOD values from Fish Embryo Toxicity (FET) tests
generally being protective and comparable, though often lower, than the No Observed Effect
Concentration (NOEC) from chronic fish studies. However, there is a limited database to robustly suggest
tPOD as a predictive tool for chronic endpoints derived from long-term fish tests. This study aimed to
determine the tPOD for tamoxifen, an estrogen receptor modulator, in zebrafish embryos and compare it
with endpoints from the Zebrafish Extended One Generation Reproduction Test (ZEOGRT). In the
ZEOGRT, for the most sensitive endpoint for tamoxifen, the NOEC was determined to be 0.20 pg/L.
Zebrafish embryos were exposed to tamoxifen concentrations (0.026 to 5.8 ug/L), covering the
NOEC/LOEC obtained from the ZEOGRT. After 96 hours post-fertilization, RNA sequencing and
differential expression analysis (DESeq2) were performed. The DRomics pipeline was used to identify the
tPOD through transcriptomics benchmark dose (BMD) analyses in R. Significant concentration-dependent
gene expression changes were observed, particularly in genes related to the endocrine system, such as Wnt
signaling, MAPK signaling, and steroid hormone biosynthesis. Based on 64 responsive genes, tPOD
values for tamoxifen were 10 ng/L (10th percentile) and 90 ng/L (maximum 1st peak), with the latter
being slightly more sensitive than the ZEOGRT NOEC. These findings support the use of tPOD in the
zebrafish FET test as a NAM for estimating the NOEC of tamoxifen, a pharmaceutical with endocrine
activity. The slightly lower effect concentrations from this study compared to the NOEC from the
ZEOGRT are in line with previous research and support that the tPOD is more conservative than apical
points of departure. This study affirms that tPOD in the zebrafish embryo model could be a cost-effective,
protective method for estimating NOECs, particularly for endocrine-disrupting chemicals, and supports
the 3Rs principles in regulatory testing.

1.04.B.T-02 Sex Hormone Disruption of Biodegradable Plastic Extracts in Comparison with
Conventional Plastics: Observations in H295R Cells and Adult Male Zebrafish

Eunhye Kim', Mike Williams’ and Kyungho Choi’, (1)School of Public Health, Seoul National University,
Korea, Republic of, (2)Commonwealth Scientific and Industrial Research Organisation (CSIRO),
Australia

Biodegradable plastics are generally considered a safer altemative to petroleum-based plastics. However,
their endocrine-disrupting effects in comparison to those replaced remain unclear. We chose several
plastic products with direct human contact, and assessed the endocrine-disrupting potential of
biodegradable plastics using human adrenocortical carcinoma (H295R) cells and adult zebrafish. Eight
products, including two with conventional plastics, were chosen, and their acetone extracts were used for
exposure. In H295R cells, decreased testosterone (T), increased estradiol (E2), and upregulated cyp19al,
were observed following the exposure, suggesting anti-androgenic effects of most products. For in vivo
observation, two samples with the highest in vitro responses were selected: a polybutylene adipate
terephthalate (PBAT) + polylactic acid (PLA) sanitary bag and a high-density polyethylene (HDPE)
sanitary bag as a control. Following a 21-day exposure to selected plastic extracts, adult male zebrafish
exposed to PBAT+PLA extracts showed reduced 1 1 -ketotestosterone (11-KT) levels, elevated E2 levels,
and higher E2/11-KT ratios, supporting anti-androgenicity of these products. Gene expression analysis
revealed upregulated cypllal, supporting enhanced estrogen synthesis, and upregulated fshr and lhr
genes, indicating compensatory activation of the hypothalamic-pituitary-gonadal axis. The present
observations in both in vitro and in vivo experiments clearly show that biodegradable plastics generally
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exhibit the same directions of sex hormone disruption as conventional plastics. These findings underscore
the need for stricter safety evaluations of biodegradable plastics of direct human contact to mitigate

potential adverse health consequences. This work was supported by Korea Environmental Industry &
Technology Institute (KEITTI) through Core Technology Development Project for Environmental Diseases
Prevention and Management, funded by Korea Ministry of Environment (MOE) (RS-2022-KE002173)

1.04.B.T-03 Disturbance in the Metabolic Pathways of Tree Frogs Living in the Chernobyl
Exclusion Zone: From Gene, Protein Expression Patterns to Metabolic Enzyme Activity and Body
Condition Index

Lea Dasque’, Luc Camoin?, Marie-Laure Delignette-Muller’, Damien Roussel’, Car Clement’, Stephane
Audebert’, Samuel Granjeaud’, Emilie Baudelet’, Andre Gilles®, Jean Armengaud’, Nathalie Mondy?,
Jean-Marc Bonzom!, Olivier Armant' and Sandrine Frelon®, (1)French Institute of Radiation Protection
and Nuclear Safety, France, (2)CNRS UMR7258 CRCM MAP, France, (3)CNRS LBBE Vet Agro Sup,
France, (4)UMR-CNRS 5023 LEHNA Universite Lyon 1, France, (5)IRSN, France, (6)UMR RECOVER
Universite Aix-Marseille, France, (7)CEA LI2D, France, (8)French Institute of Radiation Protection and
Nuclear Safety / Laboratory of ecology and ecotoxicology of radionuclides, France

While wildlife is chronically exposed to various sources and levels of ionizing radiation in the
environment, studies regarding the long-term impact of long-lived radio-contaminant released in case of
accident, are still scarce, patchy, and sometimes contradictory. To increase such data, crucial to bring
more realism to Ecological Risk Assessment, IRSN recent studies were performed on the tree frog Hyla
orientalis living in the Chornobyl Exclusion Zone (CEZ) for ~15 generations. Analyses of genetic
diversity and transcriptomics studies showed a high rate of mitochondrial mutations, a modulation of
genes relative to energy metabolism, and, a small population size with a higher affiliation rate for those
living in the most radio-contaminated areas. This raises questions on the ability of populations to maintain
themselves and on their health status. In that way, to go further, proteomic analyses of frog muscles of the
same individuals were performed and analyzed by two complementary methodologies, including dose -
response curves. In addition, the activity of two enzymes involved in the energetic metabolism, i.e. citrate
synthase (aerobic metabolism) and lactate dehydrogenase (anaerobic metabolism), was measured. All
results were analyzed in relation to individual total dose rates (ITDR), distributed over five orders of
magnitude. GO enrichment after proteomic analysis highlighted four significant enriched pathways (FDR
5%) i.e. Carboxylic acid metabolic process , Cellular lipid catabolic process , Fatty acid beta-oxidation
and Small molecule catabolic process . Regarding enzyme activities, results showed a tendency of LDH
activity decrease and a significant increase of the ratio between LDH and CS with increasing ITDR. All
the results seem to confirm by two further approaches a disturbance in the metabolic pathways, notably
the ones linked to fatty acids (?-oxidation, catabolism). Investigations will be carried on deciphering the
biological pathways involved in long term effects of radiocontamination to draw hypotheses on the
cascade of events leading to adverse outcome and conclude on CEZ tree frog health status.

1.04.B.T-04 Exploration of Transcriptomic Data with Over-Representation Analysis (ORA)
Enhanced by Aggregated Biological Prior Knowledge

Ellis Franklin', Elise Billoir’, Philippe Veber’, Jeremie Ohanessian’, Marie-Laure Delignette-Muller’
and Sophie Prud’homme?, (1) Universite de Lorraine, CNRS, LIEC; Universite de Lyon, CNRS, VetAgro
Sup, LBBE, France, (2)Universite de Lorraine, CNRS, LIEC, France, (3)Universite de Lyon, CNRS,
VetAgro Sup, France

In the context of transcriptomics, analyses yield extensive transcript lists that require impractical manual
literature reviews. To address this, functional enrichment analysis, also known as pathway enrichment
analysis, has become the standard approach. This method condenses large gene lists into more manageable
and interpretable sets of biological functions or pathways (e.g. GO terms or KEGG pathways). One of the
most common enrichment methods is the Over-Representation Analysis (ORA), which tests whether a
biological function F contains a disproportionately large number of deregulated genes compared to
sampling a random sample of expressed genes. In this case, the function F is considered as enriched.
Enrichment analyses, while advantageous in highlighting certain functions, have the drawback of limiting
interpretation to only a subset (often small) of the list of deregulated genes, specifically those involved in
the enriched functions. We developed Cluefish (CLUstering, Enrichment and FISHing), a free, semi-
automated workflow for exploring transcriptomic data. The workflow applies ORA to pre-clustered
protein-protein interaction networks constructed from the STRING database, using clusters as anchors to
identify smaller and more specific biological functions. Additionally, with steps for cluster merging and
the retrieval of genes with shared biological context, Cluefish enables the inclusion of a larger portion of
deregulated genes in the interpretation, providing a more comprehensive view of transcriptomic data.
Using zebrafish embryos as an in vivo model, we investigated the dose-dependent transcriptional effects
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of dibutyl phthalate (DBP). By comparing our approach with traditional methods, we demonstrated that
Cluefish allows for the interpretation of a larger portion of the data and reveals disrupted biological
pathways that would otherwise be overlooked. Coupled with sensitivity thresholds and dose-response
curves derived from DRomics, Cluefish outputs enabled the formulation of hypotheses supported by
multiple concordant elements, which are not only biologically coherent but also of significant scientific
interest.

1.04.P-We008 Metabolomic and Transcriptomic Changes in Larval Zebrafish After Developmental
Exposure to Aroclor 1254

Corey S Green', Jason Tyler Magnuson?, Ana Alonso?, Jean-Christophe Cocuron’, Michel Gielazyn?,
Claire Lay’, Rachel Leads®, Lisa Rosman’, Daniel Schlenk® and Aaron P Roberts®, (1)Eastern New
Mexico University, United States, (2)United States Geological Survey, Columbia Environmental Research
Center, United States, (3)University of North Texas, United States, (4)National Oceanic and Atomospheric
Administration, Assessment and Restoration Division, United States, (5)Abt Global, United States,
(6)Michigan State University, United States, (7)National Oceanic and Atmospheric Administration,
Assessment and Restoration Division, United States, (8)University of California Riverside, United States
Polychlorinated biphenyls (PCBs) are long-lived synthetic compounds that were widely used until 1979.
The neurotoxicity of Aroclor 1254, a commercial mixture of PCBs, has been well documented within
mammalian species, however, the underlying mechanisms of toxicity have not been fully characterized,
particularly in aquatic organisms. Previous research has shown that developmental exposure to Aroclor
1254 induced dose dependent tremors in the eyes of larval zebrafish (Danio rerio), indicating novel
neurotoxic effects. Here, we used targeted metabolomics and transcriptomic profiling to investigate the
neurotoxicological effects of Aroclor 1254 exposure at nominal concentrations of 500 pg/L to embryonic
zebrafish for 96 h. There were significant differences between controls and Aroclor 1254 treated zebrafish
larvae in proline, glutarate, asparagine, glycerol 3-phosphate, sucrose, threonine, and fructose 6-phosphate
levels. Metabolites involved in neurotransmitter signaling pathways, such as glycine, tyrosine, and
glutamine, had significantly different levelsin Aroclor 1254 treated larvae, with top enriched pathways
involved in lipid metabolism and xenobiotic response. Bioinformatic analyses utilizing transcriptomic data
found that exposure to Aroclor-1254 consistently resulted in disruptions of pathways and networks related
to visual function, nervous system function, protein synthesis, and other pathways related to embryonic
development. These underlying pathways were supported by eye tremor phenotypes that were present in
Aroclor 1254 exposed larvae. These results suggest that changes in the levels of metabolites involved in
neurotransmitter function and dysregulations in genes within visual function pathways are likely
responsible for the underlying eye tremor behavior and may serve as novel biomarkers in early life stage
fish exposed to PCBs.

1.04.P-We009 Ecotoxicogenomic Hazard Assessment of the Artificial Sweetener Sucralose
Alexandra Loll', Annika Heinrich!, Christoph Schafers!, Henner Hollert’ and Sebastian Eilebrecht,
(1)Fraunhofer Institute for Molecular Biology and Applied Ecology, Germany, (2)Goethe University
Frankfurt, Germany

The intensive consumption of artificial sweeteners has led to a global market revenue of more than 21
billion USD in 2021 and is expected to rise further. Mainly used as food additives, the high stability and
water solubility of artificial sweeteners makes them perfect candidates as sugar alternatives. While the
stability that comes with being calorie-free is an advantage in this case, it also makes them a potential
threat to the environment due to the lacking degradation in waste water treatment plants. Consequently,
they are released into the aquatic environment where they have proven to be persistent and mobile.
Although researchers have described them as emerging contaminants for more than a decade,
environmental hazard assessment data are still lacking. The few studies that have been carried out already
revealed some ecotoxic effects such as neurotoxicity in zebrafish embryos caused by acesulfame or altered
swimming behaviour of daphnids caused by sucralose. EFSA is currently re-evaluating the safety of
artificial sweeteners, including environmental aspects. The use of OMICs for the required environmental
hazard assessment offers many advantages, including time savings, insight into modes of action and
reduction of animal testing. This project aims to gather data on the ecotoxicogenomic effects of the four
most common artificial sweeteners sucralose, acesulfame, saccharin and cyclamic acid, using
ecotoxicological model organisms from different trophic levels. First results showed th at sucralose
significantly altered gene expression of the aquatic plant Lemna minor, both, at the highest exposure of
100 mg/L and at the environmentally relevant concentration of 10 pg/L. Also, functional analysis
provided hints on adverse effects caused by the substance. The Crustacean Daphnia magna and the teleost
fish Danio rerio (embryo) were neither morphologically, nor molecularly affected by sucralose exposure
in our experiments. The authors thank the German Federal Environmental Foundation for funding.
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1.04.P-We030 Investigating the Effects of N-alkyl Dimethyl Benzyl Ammonium Chloride (ADBAC)
on the Fathead Minnow (Pimephales promelas) Proteome, in a Two-Phase Approach and as Part of
a Whole-Ecosystem Study

Raina Mackenzie Kerr Hubley', Theresa Warriner!, Lauren Timlick?, Vince Palace® and Denina B.D.
Simmons', (1)Ontario Tech University, Canada, (2)International Institute of Sustainable Development-
Experimental Lakes Area, Canada, (3)International Institute of Sustainable Development-Experimental
Lakes Area & University of Manitoba, Canada

N-alkyl dimethyl benzyl ammonium chloride (ADBAC) is a chemical disinfectant often integrated into
household personal care products, surface cleaners, and cosmetics. Consumer ADBAC usage has
significantly increased due to the ongoing COVID-19 pandemic. Individuals discharge these chemicals
into wastewater, where the contaminants persist and become a threat to aquatic organisms. Although
researchers have identified ADBACs in environmental water samples at ug/L concentrations, few studies
have examined their toxicological effects on fish. When fish are exposed to contaminants, they may
develop molecular changes within their tissues and biofluids. Scientists can utilize proteomics to
determine the effects of contaminants on protein abundance, and they can examine potential protein
biomarkers that are tied to adverse outcome pathways. We aimed to utilize a proteomic approach to
determine the effects of an ADBAC mixture on the fathead minnow (Pimephales promelas). We exposed
330 fathead minnows to 4 concentrations of a benzalkonium chloride mixture (0.02ug/L, 0.2ug/L, 2ug/L,
and 20ug/L) and solvent control (Oug/L) over a 28-day period. Following the ADBAC exposure, we
anaesthetized the fish with 100 mg/L pH buffered tricaine methanesulfonate. Then, we collected mucus,
plasma, and tissue samples. Next, proteins were sequenced with liquid chromatography -tandem mass
spectrometry. Simultaneously, the International Institute of Sustainable Development Experimental Lakes
Area (IISD-ELA) is conducting a multi-year, whole-lake ADBAC exposure. In this presentation, we will
share the methodology from both phases of the study. Additionally, we will highlight the preliminary
plasma and gill proteomics results from the laboratory exposure.

1.04.P Molecular Ecotoxicology and Omics Perspectives: Advancing Mechanistic Understanding for
Environmental Risk Assessment

1.04.P-We001 Role of Nutritional Status on Arsenic Toxicity in Daphnia pulex: A Combined Life
History and Multi-Omics Perspective on Individual and Interactive Effects

Emily Rose DeTemple', Priyanka Roy Chowdhury?, Tom Hampton® and Joseph Shaw?, (1)Paul H. O'Neill
School of Public and Environmental Affairs, Indiana University, United States, (2)Keene State College,
United States, (3)Dartmouth College, United States, (4)Indiana University, United States
Anthropogenic activities are readily introducing pollutants and altering nutrient availability into
freshwater ecosystems. Activities such as mining, smelting, and fossil fuel extraction are releasing
environmental pollutants such as arsenic, while degradation leads to alterations in crucial nutrients, such
as phosphorus. Phosphorus is a critical nutrient for all organisms and alterations in their levels can lead to
eutrophication. Food quantity (hereafter food) is crucial to organism metabolism and can influence
toxicity of contaminants. While organisms within these environments experience these stressors
simultaneously and influence toxicity of contaminants, there is limited research describing the interactive
effect of multiple stressors on aquatic animals. Here we present a combined life history and multi-omics
approach to evaluate the individual and interactive effects of food, food quality measured as phosphorus,
and arsenic in aquatic keystone species, Daphnia pulex. We used a two-batch design for the multi-omic
approach and to assess life history parameters. Batch A exposed D. pulex to arsenic (0.132 mg L?'), while
Batch B served as the control. Each batch was divided into treatments with high (3 mg C L?') or low (0.1
mg Carbon L?") food levels, and high (50 pmol P L?') or low (5 pmol P L?') phosphorus levels. Chronic
exposure (40 days) to 0.132 mgC L?' arsenic under static renewal conditions was used. Differential gene
expression analyzed using edgeR (p-value and FDR ? 0.05, log2 fold change ? 2). Gene Ontology (GO)
and KEGG pathway analyses were conducted using topGO and our custom Pathway Enrichment Analysis
Tool (PEAT). Metabolites were extracted from homogenized Daphnia and analyzed by mass spectrometry
for protein identification. Results paralleled the life history and metabolomic findings with phosphorus
alone and in conjugation with other factors resulted in the most significant effect. All data agree there was
little arsenic effect. The interaction between phosphorus and arsenic exhibited the greatest differential
gene expression with genes and pathways enriched for processes that affect development and energy
production. There was no significance in the food and arsenic interaction. Our findings support that food,
and phosphorus play differential roles in arsenic toxicity. This research demonstrates that coupling life
history data with omics data, elucidates the complex connections between individual and sub-individual
responses.
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1.04.P-We002 Transcriptomic Fingerprinting of Pyriproxyfen and Abamectin Exposure in
Zebrafish Embryos and Daphnia: Implications for Species Sensitivity and Risk Assessment

Steve Uwa Ayobahan’, Hannes Armin Reinwald’, Julia Alvincz!, Christoph Schafers!, Elke Eilebrecht’
and Sebastian Eilebrecht!, (1)Fraunhofer Institute for Molecular Biology and Applied Ecology, Germany,
(2)Bayer AG, Crop Science Division, Germany

The use of pesticides and biocides in agricultural and industrial applications raises significant concerns
regarding their potential detrimental effects on aquatic ecosystems. These active substances can disrupt
ecological balance, leading to adverse outcomes for both environmental health and biodiversity.
Consequently, comprehensive environmental hazard and risk assessments are essential prior to the
registration of any chemical substance. However, traditional risk assessment methodologies frequently
overlook the importance of species-specific sensitivities. This oversight can lead to undetected long-term
impacts, including developmental and behavioural disruptions. To address these challenges, this study
employs transcriptomic analysis to investigate the molecular responses of two pesticides pyriproxyfen, a
growth regulator acting as a juvenile hormone analog, and abamectin, a neurotoxic agent in zebrafish
embryos and Daphnia, two widely utilized model organisms. Both species were exposed to sublethal
concentrations of these pesticides. Although survival and hatching rates remained unaffected,
transcriptomic analysis revealed distinct molecular responses. Exposure to pyriproxyfen significantly
influenced genes related to hormonal regulation, neuronal development, and cellular processes associated
with growth, suggesting potential endocrine disruption and developmental abnormalities. In contrast,
abamectin primarily affected genes associated with mitochondrial function, oxidative stress, and neural
apoptosis, indicating neurotoxic and metabolic disturbances. Notably, Daphnia exhibited greater
sensitivity upon pyriproxyfen exposure compared to zebrafish embryos, underscoring species-specific
differences in responses. Highlighting the elevated sensitivity of Daphnia relative to zebrafish embryos,
this study advocates for a more refined understanding of pesticide impacts that considers species-specific
responses. Such insights are crucial for developing robust risk assessment frameworks that accurately
reflect the ecological risks associated with pesticide exposure, ultimately fostering responsible
environmental stewardship.

1.04.P-We003 The Potential of OMICs in Anticipating and Differentiating Modes of Action of
Fungicides

Fatma Marghany', Steve Uwa Ayobahan', Christoph Schafers', Henner Hollert’ and Sebastian
Eilebrecht', (1)Fraunhofer Institute for Molecular Biology and Applied Ecology, Germany,
(2)Evolutionary ecology and environmental toxicology, Goethe University Frankfurt, Germany
Fungicides are widely applied to control fungal growth in agricultural and medicinal practices. However,
due to their wide application, previous studies recorded residual concentrations of fungicides in the
environment, making the contact between fungicides and environmental fauna and flora inevitable.
Moreover, previous studies highlighted the adverse effects of fungicides with different modes of action
(MoA) on non-target organisms. Together, the wide applications of fungicides along with their reported
adverse effects on non-target organisms, highlight the importance of developing robust, cost and time-
effective fungicidal hazard assessment approaches. In this study, we applied OMICs analysis to identify
MoA-specific biomarker candidates, which may act as early indicators for ecotoxic MoA. First, the
potential of OMICs approach to differentiate between two different MoAs was revealed by defining
substance-specific biomarker candidates for two fungicides with two different MoAs, the sterol
biosynthesis inhobitor difenoconazole (apoalb, gatm, mylpfb and actalb) and the nucleic acid metabolism
inhibitor, metalaxyl (Igals2b, abat, fabp1b.1 and myh9a). Furthermore, we applied the approach to three
azole fungicides with the same MoA (sterol biosynthesis inhibition). In addition to sterol biosynthesis
inhibition in fungi, previous studies reported the endocrine disrupting effect of azole fungicides in fish.
From the detected differentially expressed genes (DEGs), ugdh, gsttlb, pfkfb4b, fkbp5 and pnp4b were
selected as biomarker candidates to predict endocrine disruption induced by sterol biosynthesis inhibition
fungicide MoA in zebrafish embryos were defined. Additionally, we conducted functional analysis for the
detected DEGs and integrated the obtained information to understand the potential ecotoxic MoA of
fungicides in non-target organisms and study the relation between the detected molecular responses and
the original MoA of the tested fungicide in the target organism according to fungicide resistance action
committee (FRAC) classification. The defined biomarker candidates will act as pre-regulatory screening
approach to anticipate ecotoxic MoAs of different classes of chemical substances in compliance to the 3Rs
principle by providing early indications of the ecotoxic MoAs not approved for application in the
European union such as endocrine disruption.

1.04.P-We004 A Transcriptomic Points of Departure Assay for Rainbow Trout Embryos:
Comparisons with Fish Acute and Chronic Toxicity Data
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Niladri Basu', Emily Boulanger!, Hugo Marchand', Krittika Mittal', Ke Xu', Aylish Marshall’, Rebecca
Dalton?, Florence Page-Lariviere?, Doug Crump? and Jessica Head', (1)McGill University, Canada,
(2)Environment and Climate Change Canada (ECCC), Canada

There is regulatory, scientific, and ethical interest in the development of alternatives to vertebrate animal
toxicity tests. The objective of this study was to establish a high-throughput test method for embryo-larval
fish that could yield data comparable to both fish acute (i.e., 96-hr LC50s) and chronic (i.e., long-term,
sub-lethal) toxicity tests. Rainbow trout alevins (~1 day post-hatch) were placed in individual wells (24-
well plates) and exposed for24 hr to 12 different concentrations per chemical. To date, 39 chemicals with
diverse physical and chemical properties have been studied, including negative controls (fish medium
water or 0.5% DMSO). To eliminate the need for a range-finding test, test concentrations were based on a
tapered design which included an LC50 push zone (10- and 100-fold higher than the empirical LC50s
listed in the U.S. EPA ECOTOX Knowledgebase), transcriptomic point of departure (tPOD) zone (six
concentrations below the LC50 range on a halflogl 0 basis), and baseline zone (10- and 100-fold lower
concentrations). Using this design, the exposure for ethanol was: 1000, 100, 10, 3, 1,0.3, 0.1, 0.03, 0.01,
0.001, 0.0001, and 0 mg/L (covering 7 orders of magnitudes). Mortality during transport, rearing,
hatching, and experimental phases were all lower than guidance from OECD236. To ensure repeatability
of the results, copper sulfate was studied four times and yielded consistent LC50 values. Based on current
data, the relationship between LC50 data from our work and that of fish acute studies (from databases) is
near 1:1 with ar2 ofabout 0.9. A tPOD has been derived for six compounds (with sequencing data in hand
for 18 more), and in all cases the tPOD concentration seems to be protective (i.e., lower than, or similar to)
of values associated with sub-lethal outcomes from chronic bioassays. The findings thus far are promising
in terms of establishing a new test method, though work continues to expand our sequencing efforts to
yield more tPOD data, test more compounds, and deepen studies into exposure measures (i.e., nominal vs.
modeled vs. measured). The work was funded by Genome Canada/Genome Quebec s GAPP program.

1.04.P-We005 Contribution of Dose-Response Modelling for Mechanistic Understanding of (Multi-
)Omics Data and Risk Assessment

Elise Billoir', Aurelie Siberchicot’ and Marie-Laure Delignette-Muller’, (1)LIEC, Universite de Lorraine,
CNRS, France, (2)LBBE, Universite Lyon 1, CNRS, France, (3)LBBE, VetAgro Sup, Universite Lyon 1,
CNRS, France

Omics technologies has opened new possibilities to assess environmental risks and to understand the
mode(s) of action of pollutants from the molecular level. Given their cost, they are usually employed in
experimental designs where few conditions (e.g. 2 to 4 exposure concentrations) are compared to a control
condition through differential analysis. However, in such studies, the results observed in each condition
(up or down-regulations compared to the control, and fold change) are derived independently, hence
limiting the relevance for risk assessment. In contrast, when coupled to dose-response experimental
designs, omics technologies allow a non-targeted assessment of organism responses along an exposure
gradient. Though describing the dose-response relationships on high-throughput data is no easy task, tools
are now available for exploiting dose-response omics data (e.g. DRomics, FastBMD, BMDExpress),
making use of the information all along the exposure gradient at each step. To begin, (1) they identify the
items (e.g. transcripts, metabolites) that are significantly deregulated along the dose/concentration
gradient. Then for each deregulated item, they (2) characterize its dose-response relationship using
parametric modelling and (3) estimate from this model a sensitivity threshold as a benchmark dose
(BMD). Resulting outputs synthesize the responses all along the exposure gradient and are full of meaning
for risk assessment. Besides, in the light of biological annotation obtained from databases such as KEGG
or Gene Ontology (GO), it is possible to look at pathway -wise points of departure towards a mechanistic
understanding of dose-dependent omics data. After presenting the landscape of omics data analysis in
(eco)toxicology, we will give an overview of the methodological choices we made in developing the
DRomics tool. Our purpose was to rationalize and optimize a strategy to fully exploit dose -response omics
data, not only focusing on monotonic responses (increasing, decreasing) but also biphasic responses (U
and bell-shape) that are often encountered on omics. We will also illustrate on different case studies some
functionalities recently added in DRomics to help the comparison of responses obtained at different
experimental levels: different measurement levels (e.g. multi-omics), different exposure histories, time
points, etc. Finally, we will discuss pending methodological challenges and open questions.

1.04.P-We006 Cellular Handling, Transformation Pathways and Metabolic Disturbances of
Mercury in Freshwater Phytoplankton

Vera Slaveykova', Joao Santos!, Remy Millet', David Amouroux’ and Arturo Keller®, (1)University of
Geneva, Switzerland, (2)Institut des Sciences Analytiques et de Physico-chimie pour |’Environnement et
les materiaux, France, (3)University of California, Santa Barbara, United States
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Mercury, a priority pollutant, raises significant environmental concerns. While numerous studies have
investigated mercury bioaccumulation and its impact on aquatic organisms, there is a gap in the
understanding concerning its cellular handling and transformations, and disturbances of the metabolic
pathways of phytoplankton species at the bottom of the food web. In such a context, this study aims to
elucidate the mechanisms governing the cellular transformations and responses of phytoplankton to
mercury exposure. The green alga Chlamydomonas reinhardtii and diatom Cyclotella meneghiniana were
selected as representatives of major phytoplankton groups. These algae were exposed to 10 and 100 nM
inorganic mercury (Hg(Il)) and methylmercury (MeHg) for 72h. Mercury uptake, sub-cellular distribution,
and physiological effects such as oxidative stress and photosynthetic yield were assessed. Simultaneously,
over 90 metabolites, spanning antioxidants, amines, organic acids/phenolics, nucleobases/sides/tides,
amino acids, sugars/sugar alcohols, and fatty acids, were quantified using liquid chromatography mass
spectrometry. Cellular transformation including methylation/demethylation, reduction and oxidation as
well as formation of HgS nanoparticles have been explored using double isotope Hg spiking (199Hg(II)
and 201 MeHg). Results demonstrated that C. meneghiniana exhibited higher mercury accumulation than
C. reinhardtii at the same exposure concentrations. Subcellular distribution of mercury differed between
the two species, with C. reinhardtii concentrating mercury predominantly in organelles, while the diatom
exhibited mercury in both organelles and heat-stable peptides. Both algal species significantly demethylate
methylmercury, whereas no measurable methylation of the inorganic mercury was found. A reduction of
Hg(IT) to Hg(0) were also found in both phytoplankton species. Physiological datamatched metabolomic
results, revealing substantial alterations in various pathways, including amino acids, nucleotides, fatty
acids, the tricarboxylic acid cycle (TCA), and antioxidant metabolism. The findings reveal species -
specific and concentration-dependent responses, providing new insights into mercury handling and
metabolic reprogramming in phytoplankton. Understanding these processes is essential for assessing
mercury's impact on aquatic primary producers and its potential trophic transfer, especially in
contaminated environments. The authors thank Swiss National Science Foundation grants 175721 and
180186 for the financial support.

1.04.P-We007 Towards Mechanistic Understanding of Reduced Cell Proliferation: An RNA- and
RIBOseq Approach

Sven Mosimann', Barbara Jozef', Miha Tomé’, Anze Zupanic? and Kristin Schirmer', (1)Eawag, Swiss
Federal Institute of Aquatic Science and Technology, Switzerland, (2)National Institute of Biology,
Slovenia

Fish are a highly diverse and ecologically important group of organisms that are exposed to a wide range
of anthropogenic substances. While effects of toxic chemicals include both acute and chronic adverse
outcomes, the latter seems to prevail in the natural environment. Therefore, ecotoxicological risk
assessment is particularly interested in understanding the effects of prolonged chemical exposure to fish.
One of the most often studied endpoints is organism growth. However, the assays usually conducted are
not only under ethical scrutiny but also labour and time demanding. Therefore, new methods are
desperately needed. While the OECD TG 249 already provides an alternative for the assessment of acute
fish toxicity using the rainbow trout gill cell line, RTgill-W1, there is no such assay for chronic toxicity.
However, building on the observation that larger animals have more cells instead of bigger ones,
researchers from our group could demonstrate excellent predictive powers of the same cell line by taking
cell number as proxy for organism size for a set of both structurally and functionally different chemicals.
Nevertheless, the underlying molecular mechanisms and especially the points at which the different
initially triggered biochemical pathways converge and lead to an arrest of the cell cycle remain unclear. In
order to investigate the underlying molecular mechanisms, we exposed RTgill-W1 cells to a set of six
different substances: 2-mercaptobenzothiazole, methimazole, propiconazole, tebuthiuron, topramezone
and trifloxystrobin. While all six chemicals induced reduced cell proliferation, we found that derived
EC50s correlate well with baseline toxicity QSARs. Next, in order to shed light on the underlying
molecular mechanisms of reduced cell proliferation, we designed an experiment to analyse the
transcriptome and translatome. Gene ontology and pathway analysis using KEGG revealed a regulation of
the cell cycle after an only one-day long exposure to the two chemicals already fully assessed.
Specifically, gene ontology analysis of the RNAseq data showed that the cell cycle is affected during
mitosis or at the G2/M checkpoint. Further, we identified several genes that were regulated differently at
the level of transcription and translation. Altogether, the results will not only help us deciphering the
mechanisms of reduced cell proliferation upon chemical insult but will also test the predictive powers of
cell-line based assays.

1.04.P-We008 Metabolomic and Transcriptomic Changes in Larval Zebrafish After Developmental
Exposure to Aroclor 1254
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Corey S Green', Jason Tyler Magnuson?, Ana Alonso?, Jean-Christophe Cocuron’, Michel Gielazyn?,
Claire Lay’, Rachel Leads®, Lisa Rosman’, Daniel Schlenk® and Aaron P Roberts’®, (1)Eastern New
Mexico University, United States, (2)United States Geological Survey, Columbia Environmental Research
Center, United States, (3)University of North Texas, United States, (4)National Oceanic and Atomospheric
Administration, Assessment and Restoration Division, United States, (5)Abt Global, United States,
(6)Michigan State University, United States, (7)National Oceanic and Atmospheric Administration,
Assessment and Restoration Division, United States, (8)University of California Riverside, United States
Polychlorinated biphenyls (PCBs) are long-lived synthetic compounds that were widely used until 1979.
The neurotoxicity of Aroclor 1254, a commercial mixture of PCBs, has been well documented within
mammalian species, however, the underlying mechanisms of toxicity have not been fully characterized,
particularly in aquatic organisms. Previous research has shown that developmental exposure to Aroclor
1254 induced dose dependent tremors in the eyes of larval zebrafish (Danio rerio), indicating novel
neurotoxic effects. Here, we used targeted metabolomics and transcriptomic profiling to investigate the
neurotoxicological effects of Aroclor 1254 exposure at nominal concentrations of 500 pg/L to embryonic
zebrafish for 96 h. There were significant differences between controls and Aroclor 1254 treated zebrafish
larvae in proline, glutarate, asparagine, glycerol 3-phosphate, sucrose, threonine, and fructose 6-phosphate
levels. Metabolites involved in neurotransmitter signaling pathways, such as glycine, tyrosine, and
glutamine, had significantly different levels in Aroclor 1254 treated larvae, with top enriched pathways
involved in lipid metabolism and xenobiotic response. Bioinformatic analyses utilizing transcriptomic data
found that exposure to Aroclor-1254 consistently resulted in disruptions of pathways and networks related
to visual function, nervous system function, protein synthesis, and other pathways related to embryonic
development. These underlying pathways were supported by eye tremor phenotypes that were present in
Aroclor 1254 exposed larvae. These results suggest that changes in the levels of metabolites involved in
neurotransmitter function and dysregulations in genes within visual function pathways are likely
responsible for the underlying eye tremor behavior and may serve as novel biomarkers in early life stage
fish exposed to PCBs.

1.04.P-We009 Ecotoxicogenomic Hazard Assessment of the Artificial Sweetener Sucralose
Alexandra Loll', Annika Heinrich!, Christoph Schafers!, Henner Hollert’ and Sebastian Eilebrecht,
(1)Fraunhofer Institute for Molecular Biology and Applied Ecology, Germany, (2) Goethe University
Frankfurt, Germany

The intensive consumption of artificial sweeteners has led to a global market revenue of more than 21
billion USD in 2021 and is expected to rise further. Mainly used as food additives, the high stability and
water solubility of artificial sweeteners makes them perfect candidates as sugar alternatives. While the
stability that comes with being calorie-free is an advantage in this case, it also makes them a potential
threat to the environment due to the lacking degradation in waste water treatment plants. Consequently,
they are released into the aquatic environment where they have proven to be persistent and mobile.
Although researchers have described them as emerging contaminants for more than a decade,
environmental hazard assessment data are still lacking. The few studies that have been carried out already
revealed some ecotoxic effects such as neurotoxicity in zebrafish embryos caused by acesulfame or altered
swimming behaviour of daphnids caused by sucralose. EFSA is currently re-evaluating the safety of
artificial sweeteners, including environmental aspects. The use of OMICs for the required environmental
hazard assessment offers many advantages, including time savings, insight into modes of action and
reduction of animal testing. This project aims to gather data on the ecotoxicogenomic effects of the four
most common artificial sweeteners sucralose, acesulfame, saccharin and cyclamic acid, using
ecotoxicological model organisms from different trophic levels. First results showed that sucralose
significantly altered gene expression of the aquatic plant Lemna minor, both, at the highest exposure of
100 mg/L and at the environmentally relevant concentration of 10 pg/L. Also, functional analysis
provided hints on adverse effects caused by the substance. The Crustacean Daphnia magna and the teleost
fish Danio rerio (embryo) were neither morphologically, nor molecularly affected by sucralose exposure
in our experiments. The authors thank the German Federal Environmental Foundation for funding.

1.04.P-We010 Sex-Specific Behavioural Ecotoxicology and Transcriptomic Responses to
Phenanthrene in the Amphipod Parhyale hawaiensis

Ibrahim Lawan, Alastair Lyndon Robert and Theodore Burdick Henry, Heriot-Watt University, United
Kingdom

Polycyclic aromatic hydrocarbons (PAHs) are pervasive environmental contaminants that disrupt critical
biological processes in marine organisms and pose significant risks to ecosystem health. Phenanthrene
(PHE), a model PAH, exhibits gender-specific behavioural toxicity, yet the molecular mechanisms
underlying these effects remain poorly understood. The objective of this study was to investigate
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molecular mechanisms of behavioural ecotoxicity in the model tropical marine amphipod Parhyale
hawaiensis. First, we determined the 96-hour LC50 of PHE and assessed the seven-day sublethal gender-
specific behavioural impacts of PHE on adult P. hawaiensis. Organisms were subsequently exposed to a
sublethal PHE concentration (100 pg/L) alongside solvent (DMSQO) and seawater controls for
transcriptomic profiling. Whole amphipods of each gender were collected at 0, 1, 4, 8, and 24 hours for
RNA sequencing (RNA-seq) and to capture time- and sex-specific gene expression changes. Our findings
reveal significant alterations in detoxification enzymes, neurotransmitter receptors, and heat shock
proteins, with temporal variations in expression patterns. These results demonstrate the sensitivity of
transcriptomics for revealing molecular responses to PHE exposure and their connection to behavioural
disruptions. This integrative approach highlights the importance of combining molecular and behavioural
analyses to improve ecological risk assessment and develop sensitive biomarkers for PAH toxicity.
Lawan, I., was supported by the Petroleum Technology Development Fund (PTDF) Nigeria for academic
sponsorship. The funder had no role in study design, data collection and analysis, decision to publish, or
abstract preparation.

1.04.P-We011 Metabolomics Analysis for the Investigation of New Endocrine-Sensitive Endpoints in
the Great Pond Snail Lymnaea stagnalis

Gaetan Yannick Tucoo', Jun Har’, David Goodlett’, Elvis Genbo Xu' and Henrik Holbech', (1)University
of Southern Denmark, Department of Biology, Denmark, (2)University of Victoria Genome BC
Proteomics Center, University of Victoria, Canada

Aligned with the 3Rs principles, the use of invertebrates as model organisms is one of the possible new
approach methodologies (NAMSs) investigated in ecotoxicological testing. The great pond snail Lymnaea
stagnalis is a promising model organism for the risk assessment of endocrine-disrupting chemicals
(EDCs). However, important gaps remain in the understanding of the endocrine system of mollusks and
other invertebrate species. Elucidating the potential endocrine-disrupting mechanisms of compounds of
interest requires a foundational understanding of the cascade of biological events, from the molecular to
the organism level. The elaboration of adverse outcome pathways (AOPs) is key in this process, and omics
approaches can help to link observed adverse effects, to molecular mechanisms. In this study, we want to
investigate the presence and the role of vertebrate-like thyroid hormones (THs) and steroid hormones
(SHs) in the great pond snail L. stagnalis. Egg and tissue samples from our snail colony in Denmark (wild
type, Danish origin) were collected and sent to the UVic Genome BC Proteomics Center in Victoria, BC,
Canada, foranalysis. After reception, samples < 100 mg were directly homogenized by bead beating in a
DTT/ascorbic acid/citric acid (5:10:10 mg/mL) buffer, and samples > 100 mg were ground into powder
using liquid nitrogen in a mortar and pestle prior to homogenization. Hormones were extracted by liquid-
liquid extraction with ethyl acetate (EA). After centrifugation, the EA phase was dried under a flow of
nitrogen and samples were reconstituted in MeOH/H20 (40:60 v/v). The LC-MS/MS system consisted in
areversed-phase C18 column (2.1 x 50 mm, 1.8 pm particle size, Agilent Technologies), hyphenated with
a triple-quadrupole system (Agilent 6495B). Our first results suggest that we are able to detect certain THs
and SHs in egg or tissue samples. Although the role of such hormones in invertebrates has yet to be clearly
understood, our findings are aligned with results already published about THs and SHs in invertebrate
species. We also are, to our knowledge, the firsts to use a highly sensitive and selective detection method
to detect simultaneously THs and SHs in wild-type L. stagnalis.

1.04.P-We012 Disruption of Thyroid and Sex Steroid Hormones by Trioctyl Trimellitate in
Zebrafish: Integrating Mechanistic and Transcriptomic Analysis

Yunchul Thn', Yujin Park’, Jihye Park’, Na-Youn Park’, Younglim Kho’, Keunsoo Kang? and Kyungho
Choi’, (1)Seoul National University, Korea, Republic of, (2)Dankook University, Korea, Republic of,
(3)Eulji University, Korea, Republic of

Tris(2-ethylhexyl) trimellitate (TOTM) is a widely used alternative plasticizer to replace bis(2-ethylhexyl)
phthalate (DEHP), especially in medical environments. Although considered saferthan DEHP, studies on
TOTM's toxicity remain limited. This study investigated the effects of TOTM on thyroid hormones, lipid
metabolism, and sex steroid hormones in both embryo-larval and adult male zebrafish. Fertilized zebrafish
eggs were exposed to TOTM (0, <0.047, 0.42, and 5.00 mg/L) for seven days and were evaluated for
changes in thyroid hormone levels, transcriptional activity of thyroid-regulating genes, and potential
disruptions in lipid metabolism and related gene expressions. Transcriptomic analysis was also performed
on 7-day post-fertilization (dpf) zebrafish larvae following exposure to 0 and 5.00 mg/L TOTM.
Additionally, adult male zebrafish were exposed to TOTM (0, <0.047, and 0.38 mg/L) for 21 days, where
alterations in thyroid and sex steroid hormone levels and corresponding transcriptional changes were
assessed. In 7 dpf zebrafish larvae, exposure to TOTM significantly increased whole-body TT4 and TT3
levels, and down-regulated genes such as crh?, trh, mct8, and nkx2.1b. In the transcriptomics analysis, a
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total of 1,380 differentially expressed genes (DEGs) were identified, with an adjusted p-value below 0.05;
402 DEGs were up-regulated, and 978 DEGs down-regulated. Gene ontology (GO) analysis showed that
up-regulated DEGs were mainly associated with RNA splicing, while down-regulated DEGs were linked
to disrupted cholesterol homeostasis and steroid metabolic process. In adult male zebrafish, exposure to
TOTM resulted in a significant decreasing trend in TT3 levels accompanied by up-regulation of tg, tpo,
nkx2.1b, and dio3a genes in the thyroid gland, as well as down-regulation of the dio2 gene in the liver.
Additionally, a significant increase in E2 levels with a decrease in 11-KT levels was observed,
accompanied by up-regulation of genes such as vtgl, vtg2, and cyp19al.

While making a direct comparison with other studies may be challenging due to variations in exposure
periods and conditions, the current observations suggest that this alternative plasticizer could alter
hormonal balances at different life stages of zebrafish. Consequences in their normal development and
reproduction warrant further investigations. This work was supported by Korea Environmental Industry &
Technology Institute (KEITT) through Core Technology Development Project for Environmental Diseases
Prevention and Management, funded by Korea Ministry of Environment (MOE) (RS-2022-KE002173)

1.04.P-We013 Association Between Exposure to Environmental Pollutants and Non-Alcoholic Fatty
Liver Disease (NAFLD) and Development of Hepatotoxicity Biomarker Using Zebrafish

Yunji Lee!, Kijeong Yun’ and Kyunghee Ji°, (1)Yong In University, Korea, Republic of, (2)Yongin
University, Korea, Republic of

Non-alcoholic fatty liver disease (NAFLD), characterized by over 5% fat accumulation in the liver
without excessive alcohol use or other liver conditions, is increasingly prevalent among adolescents.
Traditionally diagnosed through invasive liver biopsies, efforts are underway to improve non-invasive
methods using biomarkers and imaging tools. This study explored the association between urinary
metabolites of bisphenol A (BPA) and di-(2-ethylhexyl) phthalate (DEHP) with NAFLD in adolescents
using data from the 3rd Korean National Environmental Health Survey (KoNEHS) and evaluated potential
biomarkers in zebrafish models. Data from 831 adolescents aged 12 17 years were analyzed, calculating
urinary BPA and DEHP metabolites (MEHHP, MEOHP) and classifying NAFLD based on serum alanine
aminotransferase (ALT) levels (?25 U/L for males, ?22 U/L for females). Zebrafish embryos were
exposed to BPA and DEHP (0.03 300 ?g/L), and enzyme-linked immunosotbent assay (ELISA) and real-
time PCR were used to assess liver enzymes and expression of ER stress and apoptosis genes. Results
showed that NAFLD was more prevalent among overweight or obese males. Higher urinary BPA and
MEHHP levels correlated with elevated ALT, suggesting an increased NAFLD risk from environmental
exposure. In zebrafish, BPA and DEHP exposure reduced body length and increased ALT activity at 30
300 ?g/L. Significant upregulation of chop, baxa, and bcl2a genes indicated ER stress and apoptosis,
potentially linking these chemicals to liver damage. This study highlights the hepatotoxic effects of BPA
and DEHP, identifying chop, baxa, and bcl2a as potential biomarkers for detecting NAFLD induced by
environmental pollutants. These findings underscore the need to monitor and regulate BPA and DEHP
exposure to protect adolescent health. This work was supported by National Research Foundation of
Korea (NRF) grant funded by the Ministry of Science and ICT (MSIT) of South Korea (RS-2023-
00251751).

1.04.P-We014 An Integrative Omics Approach for the Development of Conceptual Adverse
Outcome Pathways: A Case Study Map[ing Metabolic Syndrome in Tributyltin-Exposed Adipocytes
Dayna Schultz!, Fotini Nikiforou', Illias Frydas', Nafsika Papaioannou’, Thanasis Papageorgiou’,
Katerina Gabriel', Spyros Karakitsios' and Denis Sarigiannis®, (1) Aristotle University of Thessaloniki,
Greece, (2)National Hellenic Research Foundation, Greece

Metabolic syndrome (MetS) is a condition distinguished by co-occurring symptoms that is increasingly
attributed to exposure to endocrine-disrupting chemicals (EDCs). It is characterised by cardiometabolic
irregularities and is associated with increased risk of cardiovascular disease (CVD), non-alcoholic fatty
liver disease (NAFLD), and type 2 diabetes (T2D). Using an adverse outcome pathway (AOP) framework,
this study leverages an integrated multi-omic approach using both univariate and multivariate techniques,
as well as network and clustering analysis, to better visualise the intricate relationships between perturbed
features (PFs), pathways, and disease associations. More specifically, Simpson-Golabi-Behmel syndrome
(SGBS) pre-adipocytes were exposed to tributyltin (TBT), a known lipogenic substance, to assess
metabolite and transcript dysregulation. Cells were grown to near confluence, incubated in differentiation
medium for 4 days, and cultivated in maintenance medium for 6 days. The differentiation medium of
TBT-exposed cells was additionally supplemented with 25nM TBT during the initial 4 days. On day 10,
TBT-exposed cells and differentiated controls were compared. Samples for untargeted metabolomics were
analyzed using Reversed Phase (RP) and Hydrophilic Interaction (HILIC) Liquid Chromatography in
positive and negative ionization modes. Transcriptomic analysis was performed using Agilent microarrays
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to determine differentially expressed genes (DEGs). All data analyses took place in R. Data preprocessing,
batch correction, and statistical analyses were conducted using xcms, [PO, PMCMRplus, and
xMSannotator packages for metabolomics, and limma for transcriptomics. Pathway analysis was
performed using KEGG, WikiPathway, and RaMP-DB databases in clusterProfiler and MetaboAnalystR
while disease associations utilised DisGeNet. Cluster analysis using the Jaccard Similarity index was
performed to group diseases and pathways based on their PF fingerprints. Six conceptual AOPs (cAOPs)
were developed that link disruptions in widespread pathway-level perturbances to adverse outcomes like
xanthomatosis, bone remodeling disorders, cardiac outcomes, NAFLD, and insulin resistance. The
resulting AOPs were also supported by recent literature findings. This method will be applied in future
studies to explore environmental exposures and their contributions to various disorders, ultimately aiding
in risk assessment and the development of targeted interventions.

1.04.P-We015 Toxicophenomic Assessment of the Combined Effect of Metsulfuron-methyl Exposure
and Drought on Sinapis Arvensis

Valentine Guzniczak and Signe Jensen, Copenhagen University, Denmark

The integration of the effect of climate change is a pressing challenge for risk assessment (RA), as
traditional methods are inadequate for evaluating multiple stressors. Fortunately, new data types emerge
and, with them, the potential to tackle this challenge and improve RA. For example, toxicophenomics,
defined as the application of phenotyping techniques in ecotoxicological studies, can yield data on
hundreds of endpoints over time, allowing to dynamically capture the stress responses. This study aims to
investigate the combined effects of metsulfuron-methyl exposure and drought on wild mustard (Sinapis
Arvsensis) over time using toxicophenomic data. We hypothesise that toxicophenomics data will provide
additional knowledge compared to traditional methods, making it a leverage point to develop the next
generation of approaches in RA. The experiment was conducted on wild mustard (Sinapis arvensis). Plants
were sprayed with increasing doses of the herbicide metsulfuron-methyl and were subjected to three
different drought regimes. The plants were monitored in a fully automated high-throughput phenotyping
platform for three weeks after spraying. The measurements consisted of daily non-destructive
measurements and destructive measurements at the end of the experiment. The data will be analysed by
fitting dose-response models and extracting parameters of interest, such as the benchmark dose.
Multispectral imaging will yield reflectance data, which will be used to calculate vegetation indices, and
fluorescence data, which, in combination with the molecular analyses of secondary metabolites, will allow
us to identify bio-signatures and assess early response to drought stress. Other non-destructive
measurements will include the number of yellow pixels per image, thermal imaging, and polyphenol
content. Destructive measurements include dry weight, height, and leaf area. The benchmark doses will
allow us to compare the impact of herbicide dose under different drought regimes across endpoints and
over time, which is a major improvement compared to previous studies which compare one endpoint at
one time point. This study will shed light on the potential of toxicophenomic data to effectively assess
multiple stressors and will guide the development of RA towards more reliable predictions of
environmental outcomes. The methods and analysis can be applied to other chemicals, stressors, endpoints
and species, making it relevant to many fields within RA. This work was supported by the Novo Nordisk
Foundation.

1.04.P-We016 Evaluating the Potential of Bioactive Metabolites in Red Seaweed Extracts:
Addressing Key Challenges Through Integration and Innovation of Cell Assays

Ilias Semmouri, Friedel Dewulf and Jana Asselman, Ghent University, Belgium

Food security is one of the biggest challenges in the 21st century. As the focus of food requirements shifts
towards enhancing human health and preventing disease. Seaweed has garnered significant attention as a
natural source of bioactive compounds but also as a source of environmental contaminants when cultured
in or harvested from the field. However, current research provides little insight into the effects of entire
seaweed extracts which contain complex mixtures of bioactive ingredients with potential environmental
pollutants, nor do we fully understand the molecular mechanisms through which they act in human cells.
This knowledge gap limits our ability to assess the true potential of seaweed and consequences of
increased environmental pollution. Therefore, we explored the use of novel approach methodologies to
evaluate the impact of both purified compounds derived from red seaweed on human cell lines, while also
examining whole seaweed extracts for a comprehensive analysis. The red pigment R-phycoerythrin (R-
PE) and the carbohydrate floridoside were evaluated, while aquatic seaweed extracts (in PBS solution)
from three red algal species, i.e. Porphyra umbilicalis, Acrochaetium secundatum and Gracilaria gracilis
were explored. Cytotoxic, antioxidant, and metabolic properties, as early biomarkers of adversity, were
evaluated towards two human cell lines: colon adenocarcinoma Caco-2 cells and the acute monocytic
leukemia cell line THP-1. Cell viability, metabolic, cytokine and ROS measurements were performed on
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THP-1 and Caco-2 after exposure to the different treatments. As such, the integration of these data will
allow us to improve our understanding of the specific roles of the molecules of interest in the
corresponding extracts, which will be crucial for AOP development. Through this research, we aim to
advanceboth the aquaculture as food safety fields by establishing quantitative links between molecular
markers and the chemical composition of seaweed.

1.04.P-We017 De Novo Transcriptome Assembly and Annotation of Gammarus pulex: A Valuable
Resource For Ecotoxicogenomics

Camilo Escobar Sierra’, Sameer Hassan?, Fabian Weichert’, Henrik Aronsson’, Kathrin P. Lampert’,
Henner Hollert?, Thomas Backhaus? and Pedro Inostroza®, (1)University of Cologne, Germany,
(2)University of Gothenburg, Sweden, (3)Goethe University Frankfurt, Germany, (4)University of
Gothenburg, Sweden and RWTH-Aachen University, Germany

This study presents high-quality de novo transcriptome assemblies for Gammarus pulex, a freshwater
amphipod used in ecotoxicological research. These novel transcriptomes will allow the exploration of
molecular responses (i.e., biomarkers, metabolic pathways, and molecular diversity) to chemical pollution.
Transcriptomes were assembled from specimens collected in streams and small rivers featuring distinct
loads of micropollutants, including pesticides, pharmaceuticals, and industrial chemicals in Sweden and
Germany. We generated three assemblies: German (DE), Swedish (SWE), and a combined DE-SWE
assembly. Quality validation removed a substantial number of low-confidence sequences, enhancing the
fidelity of the final assemblies. Taxonomic analysis showed over 90% of assignments attributed to
eukaryotic taxa. The DE-SWE assembly captured the highest gene and transcript diversity, supporting a
broad representation of biological pathways. Annotation revealed extensive functional information, with
the DE-SWE assembly containing 8.8% of sequences with unique annotations and displaying enriched
metabolic diversity. Functional pathway enrichment analyses highlighted conserved biological processes,
including organonitrogen compound metabolism and intracellular transport. We observed unique enriched
pathways which were site-specific. Molecular function analyses revealed catalytic activity and protein
binding as dominant roles across assemblies, with greater diversity in DE-SWE. This dataset provides a
valuable resource for ecotoxicogenomic research, offering comprehensive gene models and pathways that
enhance understanding of G. pulex responses to environmental stressors and inform aquatic pollution
management. Funding by the Swedish Research Council FORMAS is gratefully acknowledged (project
MixTOX, grant No. 2020-00976). Additional funding was provided by the FRAM Centre for Future Risk
Assessment and Management Strategies at the University of Gothenburg.

1.04.P-We018 AQUADIVERS: Employing Metabarcoding to Assess the Local Impact of Metal
Emissions on Freshwater Biodiversity

Vanessa de Almeida Moreira’, Karel Viaene?’, Jana Asselman®, Charlotte Nys’ and Karel De
Schamphelaere’, (1)GhEnToxLab - Ghent University (UGent), Belgium, (2)ARCHE Consulting, Belgium,
(3)Blue Growth Research Lab, Ghent University, Belgium

Environmental monitoring of chemicals compares contaminant thresholds set by ecotoxicological testing
with measured concentrations to avoid impacts on biodiversity. Ex-situ ecotoxicological assays typically
use isolated pollutants on single-species individuals, which do not capture the complexity of natural
communities, their interspecies interactions, or the combined effects of multiple pollutants. Moreover,
traditional taxonomic approaches for biodiversity assessments come with limitations, including being
impractical, not cost-effective, prone to misidentification, and insufficient consideration of whole-
community impacts or key trophic and functional dynamics essential to ecosystem health. The
AQUADIVERS project aims to address these gaps by assessing freshwater quality and biodiversity
(focusing on eukaryotic organisms) at sites upstream and downstream of emission points of metal industry
plants in Flanders, Belgium, while also examining additional impacts (e.g. on taxa richness) on freshwater
ecosystems. This study employed a community-based approach, leveraging high-throughput
environmental DNA (eDNA) metabarcoding techniques, which rely on the amplification and sequencing
of genetic markers to identify multiple species within a sample. This approach moves beyond
conventional monitoring methods and enable comprehensive biodiversity analysis. Alongside standard
water quality measures, which included metal concentrations, organic carbon, and nutrients, this research
investigated the eukaryotic microbial diversity within stone and glass periphyton (18S rRNA gene
metabarcoding) at stations upstream and downstream of metal industry effluent discharge. The abundance
of eukaryotic taxa, particularly diatoms (in line with regulatory guidelines) was used to calculate
biodiversity indices for each site. Studying the relationship between taxa abundances, biodiversity indices
and environmental stressors (e.g. metal concentrations) aided in identifying potential metal-sensitive and
metal-resistant taxa and indicating if metal emissions were disrupting the local biodiversity. This
highlights how metabarcoding, with its ability to detect diverse taxa and quantify their responses to
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environmental pressures, can provide a powerful tool for biodiversity assessments, offering detailed
insights into ecosystem health. This project is funded by Eurometaux and VLAIO (Flemish Agency for
Innovation and Entrepreneurship).

1.04.P-We019 Aerial eDNA — A New Approach to Identify and Monitor Species in Farmland: A
Pilot Study

Sabina Ramirez, Theo Kruger, Eric Linster, Michael Riffel, Martin Vallon and Jan-Dieter Ludwigs,
Rifcon, Germany

All species leave DNA traces in the environment. Environmental DNA (eDNA) is released by any
organism into the environment, via breathing, faeces, hair, urine, skin, gametes, etc. This eDNA can be
extracted from environmetal samples such as soil, water or faeces without capturing potential target
organisms in focus, even if it is not known whether the target organism is occurring in the sample area.
More recently, studies have revealed that air also serves as a medium for transporting DNA. Approaches
focussing on eDNA to monitor species are now widely recognized as a valuable tool for Biodiversity
assessments. In our study conducted in a farmland landscape in southwestern Germany. We investigated
the potential of aerial eEDNA sampling for identifying species or specific taxonomic groups within the
contexts of agrochemical registration procedures with a particular emphasis on vertebrates, because for the
European environmental risk assessment of agrochemicals species of birds, mammals and other
vertebrates utilizing cropped fields, need to be known and monitored. We explored the effectiveness of
active and passive air sampling devices. Both type of air samplers were placed in two different sites for
24h or 2 weeks, respectively. After the sampling, DNA was extracted from the filters using the DNA
blood and tissue extraction kit. Afterwards, two different genetic markers (12S and 16YS) targeting
vertebrates, were amplified via polymerase chain reaction PCR. Following PCR-based amplification,
amplicons were sequenced using the real-time portable nanopore sequencing. The sequencing data was
analysed using the National Center for Biotechnology Information (NCBI) public genetic reference for the
identification of present species available in the data base.

Our initial results are promising, showcasing potential for widespread application of eDNA sampling and
analysis for species detection, monitoring and finally complete biodiversity surveys, and the use of these
non-invasively and time-saving method in the context of species, crop or farmland community based
environmental agrochemical assessments.

1.04.P-We020 Metabolomics Reveal Polyethylene Terephthalate Microplastic-Induced Metabolic
Disturbances Dependent on Different Shapes and Sizes

Kiyun Park, Ji-Hoon Kim, Won-Seok Kim and Ihn-Sil Kwak, Chonnam National University, Korea,
Republic of

Microplastics (MP) are ubiquitously in aquatic environments. Their potential impacts and integration into
the food web cause global concern. They are frequently found in marine organisms and environments with
diverse shapes, sizes, and characteristics. In this study, we used the Mediterranean mussel Mytilus
galloprovincialis as a marine benthic organism model to investigate the metabolic consequences of
exposure to different polyethylene terephthalate MP sizes and shapes: round (27 32 ?m), small fibers (200
400 ?m), large fibers (3000 ?m), small fragments (20 ?m), medium fragments (45 75 ?m), and large
fragments (>150 ?m). After exposure to high concentrations of MP for 14 days, round and small fiber-type
MP were highly accumulated in mussels. Metabolomic analysis revealed that exposure to round and small
fiber-type MP induced significant changes in 150 metabolites. Partial least squares-discriminate analysis
(PLS-DA) showed that the round and small fiber MP treatment groups displayed similar cluster patterns
that differed from those of the control group. In addition, only 22 annotated metabolites related to
histidine, valine, leucine, and isoleucine degradation/biosynthesis and vitamin B6 and aminoacyl-tRNA
biosynthesis were significantly affected by round or small fiber-type MP. Among the histidine
metabolites, round and small fiber-type MP upregulated the levels of L-histidine, L-glutamate, carnosine,
imidazole-4-acetaldehyde, 4-imidazolone-5-propanoate, and methylimidazole acetaldehyde and
downregulated methylimidazole acetic acid and N-formimino-L-glutamate. These results suggest novel
insights into the potential pathways through which MP of specific sizes and shapes affect metabolic
processes in mussels.

1.04.P-We021 Transcriptomic Analysis of Daphnia magna Following Exposure to Biodegradable
and Conventional Microplastics: Insights Into Molecular Toxicity Pathways

Nik Nurhidayu Nik Mut', Zhihan Cao’, Changhae Kim? and jinho jung’, (1)Korea University, Malaysia,
(2)Korea University, China (Mainland), (3)Korea University, Korea, Republic of

Traditional toxicity assessments often reveal minimal phenotypic responses in Daphnia magna exposed to
biodegradable or conventional microplastics, suggesting that endpoints such as growth and reproduction
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may not fully capture the toxicity of these materials. To detect significant differences, studies often use
unreasonably high microplastic concentrations, leading to conclusions that may not accurately reflect the
actual impacts of microplastics on aquatic organisms. In contrast, transcriptomic analysis offers a highly
sensitive approach to detecting gene expression changes caused by environmental pollutants, including
microplastics. This study conducted a 21-day chronic exposure test on D. magna using polylactic acid
(PLA) and polyethylene terephthalate (PET) microplastics. After the exposure period, RNA sequencing
was performed to analyze transcriptomic changes. It is anticipated that distinct gene expression profiles
will emerge across the control, biodegradable, and conventional microplastic exposure groups. These
transcriptomic changes are expected to reveal both unique and overlapping molecular pathways affected
by each type of microplastic. This study aims to provide valuable insights into the molecular mechanisms
of microplastic toxicity and to identify potential biomarkers for exposure to biodegradable and
conventional microplastics, offering a deeper understanding that cannot be achieved through phenotypic
assessments alone. This work was supported by a National Research Foundation of Korea (NRF) grant
funded by the Korean government (NRF-RS202400335682)

1.04.P-We022 Size- and Shape-Dependent Toxicity of Microplastics on the Marine Rotifer
Brachionus koreanus: In Vivo Toxicity and Multi-Omics Approach

Je-Won Yoo!, Youn-Ha Lee’, Jong-Seok Park!, Tae-June Choi', Tae-Young Jeong’, Chang-Bae Kim' and
Young-Mi Lee’, (1)Sangmyung University, Korea, Republic of, (2)Hankuk University of Foreign Studies,
Korea, Republic of

The marine microplastic (MP, <5mm) pollution has become a major environmental issue worldwide. As
the small particulate pollutants similar in size to prey, MPs can be readily consumed by aquatic organisms,
including small zooplanktons, leading to various toxic effects. Previous studies suggest that the physical
properties of MPs such as size and shape are important to determine their toxicity, but underlying
mechanisms of size- and shape-dependent toxicity of MPs are not well-understood. Thus, in this study, we
investigated multigenerational chronic toxicity of MPs of different sizes and shapes (fragment-S, 0.5-pum;
fragment-L, 5-pm; bead-S, 0.74 to 4.99-um; bead-L, 3 to 16-um) to the marine rotifer Brachionus
koreanus. Subsequently, to determine underlying toxic mechanisms of MPs, transcriptomic and
metabolomic modulation in B. koreanus were analyzed following acute MP exposure. The chronic toxicity
test showed that fragment-S significantly reduced fecundity of rotifers, which was enhanced by following
generations (F1 and F2). In contrast, other MPs didn t affect reproduction of rotifers. Transcriptomic
analysis showed that 187 and 151 number of genes were significantly modulated after exposure to 5 mg/L
of fragment-S and fragment-L, respectively, whereas only 4 and 2 genes were significantly affected at the
same concentration of bead-S and bead-L, respectively. Metabolic analysis also showed that the most
significant metabolomic changes were observed in the group exposed to fragment-S (5 mg/L; 304
metabolites), followed by fragment-L (5 mg/L; 178 metabolites), but not in groups exposed to spherical
MPs (less than 11 metabolites at the same concentration). The gene ontology (GO) and pathway analysis
revealed that the major toxic mechanism of MPs is disruption of metabolic processes, such as metabolism
of carbohydrate, lipid, and protein, and secretion of digestive enzymes, which was more significantly
modulated after exposure to fragment-S. In addition, stress response and cell signaling pathways were
mostly affected by fragmented MPs, especially fragmented-S, implying different toxic mechanisms of
MPs depending on their size and shape. Our findings suggest that MPS can negatively affect population of
marine biota through disturbing their energy metabolism, which can be enhanced with smaller and rougher
MPs. This finding gives us an insight into the risk assessment of MP in marine environments. This
research was supported bythe Risk assessment to prepare standards for protecting marine ecosystem of the
Korea Institute of Marine Science & Technology Promotion (KIMST) funded by the Ministry of Oceans
and Fisheries (KIMST-20220383).

1.04.P-We023 An Integrated Multi-Omics Approach to Uncover the Shape-Dependent Toxicity
Mechanisms of Microplastics in Juvenile Rockfish Sebastes schlegeli

Kwang-Min Choi, Jee hyun Jung and Seong Hee Mun, Korea Institute of Ocean Science & Technology
(KIOST), Korea, Republic of

Microplastics (MPs) of various sizes and shapes are formed through the degradation of plastic debris in
marine environments. While continuous exposure to MPs is a concern, the impact of MP morphology on
aquatic organisms remains relatively unexplored. This study investigated the toxic effects of two common
MP shapes, fragments and fibers, on juvenile black rockfish (Sebastes schlegeli). Fish were exposed to
concentrations of 0.2, 2, 20, and 400 mg/L of each MP type. Although no significant mortality was
observed, exposure to both MP types induced cytotoxicity, as evidenced by alterations in apoptosis,
phagocytosis, and cell cycle progression. Notably, fiber-shaped MPs exhibited greater toxicity compared
to fragments. Transcriptomic analysis revealed differential gene expression patterns between the two MP
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types. Exposure to fiber-shaped MPs resulted in a more pronounced downregulation of genes involved in
immune response and cellular homeostasis. Metabolic analysis identified significant alterations in purine
and arachidonic acid metabolism pathways. Our findings highlight the importance of considering MP
morphology in assessing ecological risk. The observed shape-dependent toxicity of MPs can inform future
pollution management strategies and environmental monitoring programs.

1.04.P-We024 Comparing In-Silico Predicted and Observed Transcriptomic Responses of
Gammarus pulex to Micropollutants in Germany

Pedro Inostroza', Camilo Escobar Sierra’, Fabian Weichert’, Patrik Svedberg?, Henner Hollert’ and
Thomas Backhaus’, (1)RWTH-Aachen University, Germany, (2)Universitat zu Koln, Germany, (3) Goethe
University Frankfurt, Germany, (4)University of Gothenburg, Géteborg, Sweden, (5)Institute for
Environmental Research, RWTH-Aachen University, Germany

Chemical pollution is recognised as one of the major drivers influencing the ecological status of aquatic
ecosystems. Micropollutants are organic chemicals occurring at trace environmental contractions,
including pesticides, pharmaceuticals, personal care products, and industrial chemicals among other,
which haveraised concern due to their negative impact on aquatic organisms. Some of these chemicals
have known mode and mechanism of action (e.g., neonicotinoid insecticides altering nicotinic
acetylcholine receptors). Nevertheless, for many chemicals their mode of action is unknown. Aquatic
benthic invertebrate fauna represents one of the Biological Quality Elements, which is used to determine
the Ecological status of surface water bodies according to the EU Water Framework Directive. They are
therefore extensively used as biological indicators to assess water quality. Nevertheless, a thorough
understanding of the adverse biological consequences of micropollutant mixtures at the pathway level
under real exposure conditions is still absent. In this study, we used in-silico predictions to assess the
interaction of micropollutants with proteins and subsequently enrichment pathways analyses were
conducted to identity pathways of interest. In addition, we used. RNA-based-sequencing (transcriptomic)
approach on Gammarus pulex populations, shredder invertebrates, across a gradient of stations with
increasing chemical pollution in the River Holtemme. Non-targeted gene assessment reveals alterations in
gene expression, with an increasing number of differentially expressed genes (DEGs) downstream of
chemical pollutant influences. Notably, a station downstream of a wastewater plant exhibits up to 6014
DEGs compared to the reference site. Our findings indicate a significant upregulation of invertebrate
DEGs downstream of wastewater treatment plants. Furthermore, a pathways enrichment analysis identifies
over-represented gene classes in categories such as nervous system development, carcinogenesis, and
stress response across all stations under micropollutant stress. Thus, our results link observed biological
responses to specific chemical groups, shedding light on the intricate interplay of micropollutants and their
impact on freshwater macroinvertebrates in freshwater ecosystems.

1.04.P-We025 Temporal Trends in Transcriptomic Changes Induced by Suspended Particulate
Matter Extracts in Zebrafish Embryos

Vanessa Runge', Sarah Johann', Sebastian Eilebrecht’, Bernd Gockener?, Jan Koschorreck’ and Henner
Hollert', (1)Goethe University Frankfurt, Germany, (2)Fraunhofer Institute for Molecular Biology and
Applied Ecology IME, Germany, (3)Federal Environmental Agency Germany (UBA), Germany

Over the years, organic contaminants have affected aquatic ecosystems such as rivers, often reaching
concentrations that pose risks to exposed biota. In the context of assessing complex environmental
samples, (higher throughput) screening methods are gaining importance as tools for research and potential
regulatory application. The presented project aims to evaluate the integration of effect-based approaches,
such as modified acute fish embryo toxicity test (FET) including transcriptomics, into environmental
monitoring. As a proof of concept, the ecotoxicological potential in the river Rhine will be assessed by
testing extracts of suspended particulate matter (SPM) samples from the Federal Environmental Specimen
Bank (ESB) in the zebrafish embryo model, particularly investigating temporal and spatial trends. SPM
samples from the Rhine at Weil and Koblenz from the years 2005 to 2021 were provided by the German
ESB and extracted using the pressurized liquid extraction. In a range-finding FET with Danio rerio, lethal
as well as a wide range of sublethal effects were observed in concentrations from 1.25 to 20 mgSEQ/mL.
Embryotoxicity varied between both sites and throughout the time series with higher effects for Weil in
the years 2005 and 2009 and for Koblenzin 2013 and 2017. For transcriptome analysis, embryos will be
exposed to sublethal (10%-) effect concentrations. To identify potential chemical groups as drivers of
toxicity, data will be correlated with existing chemical profiles of the SPM samples. Additionally,
transcriptome results from the zebrafish will be compared to those from Abramis brama samples from the
same years and locations to better understand the relevance of laboratory exposure experiments for real
environmental scenarios and the relevance of screening methods for monitoring.
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1.04.P-We026 Effects of Alternative Phthalates on Growth Hormone-Related Endocrine System,
Neurobehavioral Development and Oxidative Stress in Zebrafish Larvae

Kyunghee Ji and Kijeong Yun, Yongin University, Korea, Republic of

Although there is growing concern about the presence of alternative phthalates in the environment,
knowledge about their potential toxicity is quite limited. In this study, we evaluated the growth hormone
(GH)/insulin-like growth factors (IGFs)-related endocrine system, neurobehavioral development, and
oxidative stress induction of acetyl tributyl citrate (ATBC), acetyl triethyl citrate (ATEC), dibutyl adipate
(DBA), and di-(2-ethylhexyl) adipate (DEHA)using zebrafish embryo/larvae. Zebrafish embryos were
exposedto ATBC, ATEC, DBA, and DEHA (0,0.03,0.3, 3, 30, and 300 ?g/L) for 96 h, and changes in
developmental parameters, behavior, hormones and gene transcriptions related to GH/IGFs axis, reactive
oxygen species, and antioxidant enzymes were measured. ATBC exposure reduced body length and
moving distance of larvae, while no significant effects on development and behavior were observed in
larvae exposed to ATEC, DBA, and DEHA. Hypoactivity, decreased levels of GH, IGF-1, and
acetylcholinesterase activity, and down-regulation of genes involved in central nervous system were
observed in fish exposed to ATBC. The levels of superoxide dismutase, catalase, and glutathione
peroxidase were significantly increased in fish exposed to ATBC. Pretreatment with N-acetylcysteine
alleviated ATBC-induced GH-related endocrine disruption and neurobehavior toxicity. The results of this
study revealed that behavior impairments and developmental delay induced by ATBC exp osure are
attributed to oxidative stress. This study was supported by the National Research Foundation of Korea
(NRF; Project no. RS-2023-00251751).

1.04.P-We027 Investigation of Adverse Outcome Pathways Associated with Preeclampsia and Use of
Zebrafish to Screen Environmental Pollutants

Inhye Lee', Kyungho Choi' and Kyunghee Ji°, (1)Seoul National University, Korea, Republic of; (2)
Yongin University, Korea, Republic of

Preeclampsiais a pregnancy disorder characterized by high blood pressure and proteinuria. Preeclampsia
can lead to severe complications for both mothers and babies, including placental abruption and stillbirth.
The heritability is estimated to be approximately 55%, and contributing factors include maternal
nutritional deficiencies and exposure to environmental pollutants such as cadmium, bisphenol A, and
phthalates, etc. Understanding the important causes of preeclampsia is essential to identify risks and
screening chemicals associated with its development. Although zebrafish lack a placenta, they express
genes such as vegfaa, sflt-1, eng, and hiflaa, which are orthologous to human genes involved in
preeclampsia. Zebrafish shared some of their molecular mechanisms with humans, making them a useful
model to study preeclampsia. In this study, adverse outcome pathways (AOPs) were investigated to
identify molecular initiating events (MIEs) and key events (KEs) relevant to preeclampsia. Impo rtant
angiogenic markers, including vascular endothelial growth factor (VEGF), soluble fms-like tyrosine
kinase-1 (sFLT-1), soluble endoglin (sEng), and placental growth factor (PIGF), were evaluated along
with pathways associated with exposure to environmental pollutants. An AOP tree was constructed to
compare preeclampsia-related mechanisms between humans and zebrafish. The renin-angiotensin-
aldosterone system (RAAS) pathway was selected for experimental validation. Zebrafish embryos were
exposed to vatalanib, a VEGF receptor inhibitor, at concentrations of 0, 40, 200, and 1000 ?g/L for 96 h.
VEGF protein levels were measured using enzyme-linked immunosorbent assay, and gene expression for
vegfaa, sflt-1, eng, and hiflaa was analyzed using quantitative real-time polymerase chain reaction.
Proteinuria was assessed using BCA protein assay kits. Vatalanib exposure altered VEGF levels and the
expression of angiogenesis-related genes, indicating potential impacts on angiogenic pathways. Results
indicate that zebrafish angiogenic biomarkers, including VEGF, vegfaa, sflt-1, hiflaa, and eng, are
valuable for studying preeclampsia mechanisms. These findings suggest the potential of zebrafish as a
predictive model for identifying chemicals linked to preeclampsia. Further studies are needed to
investigate the effects of various environmental pollutants on the angiogenic pathway in zebrafish. This
work was supported by Korea Environmental Industry & Technology Institute (KEITI) through Core
Technology Development Project for Environmental Diseases Prevention and Management, funded by
Korea Ministry of Environment (MOE) (RS-2022-KE002173)

1.04.P-We028 Transcriptomic Responses of Embryonic Flounder (Paralichthys olivaceus) to Hull In-
Water Cleaning Wastewater Exposure

Seong Hee Mun, Kwang-Min Choi and Jee hyun Jung, Korea Institute of Ocean Science & Technology
(KIOST), Korea, Republic of

Antifouling paints, which contain biocidal compounds, are applied to boat and ship hulls to prevent or
minimize the attachment of fouling organisms. Despite the potential toxicity risk associated with these
pollutants, there is a limited number of studies investigating and monitoring the toxic effects on embryonic
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fish using hull in-water cleaning (IWC) wastewater collected from ship. In this study, hull IWC
wastewater from ship was collected from a ship in 2022 and toxic effect assessments were conducted on
fertilized embryonic Olive flounder (Paralichtys olivaceus). After dividing the IWC wastewater into
untreated wastewater and filtered wastewater, fertilized embryos were exposed to various dilution factors
(10-, 100-,and 1000-fold dilutions). Chemical analysis of the IWC wastewater revealed high proportions
of Cu, Fe, and Zn. There was no significant difference in the mortality of embryonic flounder exposed to
untreated wastewater compared to filtered wastewater. However, malformations in morphogenesis,
including pericardial edema, dorsal curvature, tail fin fold defects, and developmental delays, were
observed in fertilized embryos following exposure to IWC from ship. To understand the molecular
biology of malformation, eight genes related to (heart formation (nkx2.5, NK2 NK2 homeobox 5; SOX6,
SRY-box containing gene 6; robol, roundabout receptorl), bone malformation (bmp4, bone
morphogenetic protein 4), fin malformation (plod2, procollagen-lysine 2-oxo-glutarate 5-dioxygenase 2,
furin, furin, paired basic amino acid cleaving enzyme; wnt3a, Wnt family member 3a), and tumors (TP73,
tumor protein p73) were evaluated using qRT-PCR. To clarify the potential toxic effects of IWC
wastewater, we also conducted RN A-seq (high-throughput sequencing) on embryonic flounder exposed to
hull IWC wastewater. In embryonic flounder exposed to IWC wastewater, genes related to nervous system
development, cell development, muscle development, and animal organ development pathways were
significantly differentially expressed. This study provided crucial evidence of the risks associated with
IWC wastewater when exposed to marine organisms. Taken together, these results may inform strategies
to improve hull-cleaning wastewater pollution management to better protect coastal ecosystems.

1.04.P-We029 Analyzing the Metabolic Effects of Nitrobenzene Exposure in Japanese Medaka
(Oryzias latipes) with Consideration of Reproductive Cycle

Jaehyeon Park and Sang Don Kim, School of Environment and Energy Engineering, Gwangju Institute of
Science and Technology (GIST), Korea, Republic of

For impact investigation of chemical accidents in Korea, National Institute of Chemical Safety suggest the
Criteria for calculating damage scale. Among them, in the case of biological resources, damage caused by
chemical is recognized when death, disease, abnormal behavior, physical dysfunction, and external
deformation occur. However, based on the current standards, the damage can be recognized only visually
identifiable damaged fish, determining damage based on abnormal behavior or alteration of appearance is
subjective and unclear. As a result, there is no standard for assessing the damage to fish that were near the
accident site but did not die, even though they may have been affected by chemicalsinvisibly. Therefore,
it is crucial to establish accurate standards for distinguishing fish damaged by chemicals. We chose
nitrobenzene as an experimental chemical, because it is a highly toxic chemical to fish and showing a lot
of usage in Korea. Therefore, this research investigates the impact of nitrobenzene on fish metabolism,
particularly in Japanese medaka (Oryzias latipes), considering their reproductive cycle. We selected a
sampling method to acquire samples from both the control and experimental groups as a singular entity,
involving the concentration and measurement of extracorporeal metabolites released into the media over a
designated time interval. We sampled four times a day in accordance to verify metabolic changes, which
are characterized by daily ovulation. In this study, an investigation of the impact of both the reproductive
cycle and nitrobenzene exposure on the extracorporeal metabolites of medaka was undertaken. distinctive
identification of metabolites that exhibited a notable decrease post nitrobenzene exposure, as compared to
their pre-exposure state, indicated an encompassing influence on the reproductive cycle. In further,
enumeration and annotation of metabolites displaying significant changes in each analysis will be
conducted. Subsequently, we will identify biomarkers to differentiate changes attributed to the
reproductive cycle and those induced by nitrobenzene exposure. This work was supported by Korea
Environment Industry & Technology Institute (KEITI) through Advanced Technology Development
Project for Predicting and Preventing Chemical Accidents Project, funded by Korea Ministry of
Environment (MOE) (2022003620001).

1.04.P-We030 Investigating the Effects of N-alkyl Dimethyl Benzyl Ammonium Chloride (ADBAC)
on the Fathead Minnow (Pimephales promelas) Proteome, in a Two-Phase Approach and as Part of
a Whole-Ecosystem Study

Raina Mackenzie Kerr Hubley', Theresa Warriner!, Lauren Timlick?, Vince Palace® and Denina B.D.
Simmons', (1)Ontario Tech University, Canada, (2)International Institute of Sustainable Development-
Experimental Lakes Area, Canada, (3 )International Institute of Sustainable Development-Experimental
Lakes Area & University of Manitoba, Canada

N-alkyl dimethyl benzyl ammonium chloride (ADBAC) is a chemical disinfectant often integrated into
household personal care products, surface cleaners, and cosmetics. Consumer ADBAC usage has
significantly increased due to the ongoing COVID-19 pandemic. Individuals discharge these chemicals
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into wastewater, where the contaminants persist and become a threat to aquatic organisms. Although
researchers have identified ADBACs in environmental water samples at ug/L concentrations, few studies
have examined their toxicological effects on fish. When fish are exposed to contaminants, they may
develop molecular changes within their tissues and biofluids. Scientists can utilize proteomics to
determine the effects of contaminants on protein abundance, and they can examine potential protein
biomarkers that are tied to adverse outcome pathways. We aimed to utilize a proteomic approach to
determine the effects of an ADBAC mixture on the fathead minnow (Pimephales promelas). We exposed
330 fathead minnows to 4 concentrations of a benzalkonium chloride mixture (0.02ug/L, 0.2ug/L, 2ug/L,
and 20ug/L) and solvent control (Oug/L) over a 28-day period. Following the ADBAC exposure, we
anaesthetized the fish with 100 mg/L pH buffered tricaine methanesulfonate. Then, we collected mucus,
plasma, and tissue samples. Next, proteins were sequenced with liquid chromatography-tandem mass
spectrometry. Simultaneously, the International Institute of Sustainable Development Experimental Lakes
Area (IISD-ELA) is conducting a multi-year, whole-lake ADBAC exposure. In this presentation, we will
share the methodology from both phases of the study. Additionally, we will highlight the preliminary
plasma and gill proteomics results from the laboratory exposure.

1.04.P-We031 Chronic Pollutant Exposure: Implications for Estuarine Fish Under Multi-Stressor
Conditions

Juliane Schulte and Andrej Fabrizius, University of Hamburg, Institute for Cell and Systems Biology of
Animals, Molecular Animal Physiology, Germany

Estuaries are subject to a range of environmental and anthropogenic stressors, particularly pollutants,
which pose significant risks to aquatic life. Current research on the impacts of pollution and associated
dose-response relationships in aquatic organisms tends to focus on single-treatment experiments in
controlled laboratory settings with relatively short exposure durations. However, real-world estuarine
environments often involve chronic exposure to complex mixtures of pollutants, exacerbated by additional
stressors such as rising temperatures and hypoxia. These factors may interact in ways that are either
synergistic or antagonistic, complicating the understanding of their cumulative effects. This study aims to
investigate the impact of chronic exposure to micropollutants on two fish species within the Elbe estuary.
Employing transcriptomic analyses, comet assays, and tissue anaylsis, samples were collected from five
stations along the estuarine gradient across three seasons. The study builds upon a xen obiotic stress
response observed in a previously conducted extensive transcriptomic data set. Given that molecular stress
responses to pollution are known to intersect with pathways activated by hypoxia and elevated
temperatures, the hypothesis is that chronic exposure to micropollutants may compromise the resilience of
estuarine fish populations to climate change. This investigation aims to enhance understanding of how
environmental pollutants impact aquatic organisms in the context of multi-stressor scenarios. This
research is conducted in the research training group 2530 funded by the German Research Foundation.

1.04.P-We032 Optimization of Non-Lethal Fish Epidermal Mucus Collection Methods for Remote
Fieldwork, Community-Based Monitoring, and Community Science

Keisha Ann Deoraj', Theresa Warriner!, Michael Wilkie? and Denina B.D. Simmons’, (1)Ontario Tech
University, Canada, (2)Wilfred Laurier University, Canada

Fish epidermal mucus is one of the first lines of defence against chemical, physical and biological
stressors. Acting as a natural, semi-permeable, chemical and biological barrier, fish epidermal mucus
plays a critical role in the animal s immunological and protective function due to its mechanical and
biochemical properties. As such, fish epidermal mucus is a repository of numerous innate and acquired
components of immunity. Fish epidermal mucus is produced and sloughed off continuously, allowing for
its non-invasive collection with relative ease compared to other methods (i.e., blood and tissue sampling).
Mucus collection methods can be conducted with relative ease in a laboratory setting, but collection,
handling, and preservation methods need to be developed and optimized for remote field sampling. The
goal of this study was to optimize current fish epidermal mucus collection methods for remote field
settings by testing if we could collect epidermal mucus on paper wipes (i.e., Kimwipes) and allowing them
to air-dry, thereby eliminating the need for immediate laboratory interventions (i.e., reagent addition,
centrifugal filtering, and cryopreservation). Simplified methods enable layp ersons without a science
background to easily collect samples, allowing for longer-term, community-based monitoring programs
that prioritize humane, non-lethal, and minimally invasive methods, advancing field-based research scopes
and opportunities beyond what was previously possible. In a laboratory setting, we collected epidermal
mucus samples from sedated rainbow trout (Oncorhynchus mykiss) and lake sturgeon (Acipenser
fulvescens) and stored samples in different conditions (i.e., aluminum foil sheets and plastic bags) and
durations (i.e., 10, 20, and 30 days). We then measured proteins in epidermal mucus using liquid
chromatography and non-targeted tandem high-resolution mass spectrometry paired with
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chemoinformatics and bioinformatics software. We present preliminary results from this study and discuss
the next steps of our research.

1.04.P-We033 Exploring the Trophic Transfer Risks of Titanium Dioxide Nanoparticles in Aquatic
Organisms

Mario Araujo’, Isabel Benta-Oliveira!, Elza Fonseca', Aldo Barreiro-Felpeto!, Ines Soares', Laura
Rodriguez-Lorenzo’, Francisca Melo', Maria Ines Rivadeneira’, Teresa Neuparth!, Miguel Semedo’,
Maria Turkina®, Miguel Oliveira®, Begona Espina’ and Alexandre Campos’, (1)CIIMAR, Portugal,
(2)INL, Portugal, (3)Linkoping University, Sweden, (4)Centre for Environmental and Marine Studies
(CESAM), University of Aveiro, Portugal

Titanium dioxide nanoparticles (TiO? NPs) are widely used nanomaterials, commonly found in consumer
products and cosmetics, such as sunscreens. Despite being regarded as biologically "safe" due to their
inability to penetrate the skin, TiO? NPs can enter aquatic ecosystems through wastewater discharge or
recreational activities like swimming. Consequently, titanium and TiO? NPs have been detected in aquatic
environments. While partially excreted after ingestion, both titanium and TiO? NPs can accumulate in fish
livers, where their presence has been associated with hepatocyte ultrastructural alterations, metabolic
disturbances, inflammation, oxidative stress, and DNA damage. Since these effects depend on the route of
exposure, this study investigates the impacts of 25 nm TiO? NPs across an aquatic trophic transfer chain
comprising microalgae ( Oxyrrhis marina ), brine shrimp ( Artemia salina ), and zebrafish ( Danio rerio ).
Preliminary findings indicate that O. marina, a highly phagocytic microalga, functions as a trophic vector
for TiO? NPs. Further studies with A. salina revealed developmental and pigmentation alterations, as well
as mobility impairments, upon consuming algae preloaded with TiO? NPs. Behavioural changes,
nutritional composition, and metabolic biomarkers in A. salina are still being evaluated. The study extends
to D. rerio exposed to TiO? NPs via A. salina , with comparisons being made between TiO? NPs ingested
via contaminated water or via microalgae. Distinct mechanistic pathways, molecular targets, and
biological roles seem to be associated with these two different exposure routes. Therefore, omic
approaches (proteomics, lipidomics, microbiomics) and other methodologies are being applied to assess
and link metabolic alterations, nutritional impacts, gut microbiota changes, and titanium accumulation in
zebrafish. By examining these cascading effects, this research aims to enhance ourunderstanding of TiO?
NP behaviour in aquatic food webs, offering critical insights for environmental risk assessment and
ecological management. This work was supported by the Portuguese Foundation for the Science and
Technology (FCT) through the project NanoPlanet 2022.02340.PTDC, and through UIDB/04423/2020
and UIDP/04423/2020 contracts. M.J.A. and A.C. also acknowledge the FCT funding for the Scientific
Employment Stimulus Program (2023.06491.CEECIND and CEECIND/03767/2018, respectively).

1.04.P-We034 Toxicokinetics of Perfluorinated Compounds (PFCs) in Frogs (Rana tigrina cantor)
Via Skin Exposure and Effects of Hibernation

Xiao-Jun Luo, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, China (Mainland)
We investigated the bioaccumulation and effects of hibernation on the toxicokinetics and maternal transfer
of perfluorinated compounds (PFCs) in frogs via skin exposure. The assimilation efficiencies (AE) ranged
from 9.4 84% and were negatively correlated with the carbon chain length of short perfluorocarboxylic
acids (PFCAs) (<9) but positively correlated with perfluorosulfonic acids (PFSAs). The AE pattern for
long-chain PFCAs was found to be similar to that for PFCAs in hens. The egg was the main site for the
deposition of PFSAs and long PFCAs, whereas the carcass was the main organ for short PFCAs. The
maternal transfer of PFCs increases over time, reaching more than 80% of the total body burden for some
compounds. No clear trend was observed between the egg-maternal ratio (EMR) and the carbon chain
length of the PFSAs. For PFCAs, the EMR first sharply increased and then decreased with carbon chain
length, reaching a maximum at an approximate carbon chain length of 10. Hibernation inhibited the
development of eggs in frogs and resulted in bioamplification factors (BaMFs) of 1.79 and 2.70 for total
PFSAs and PFACs, respectively. BaMFs for the liver (5.3 16.2) were larger than BaMFs for other tissues
or organs, indicating hibernation significantly raised the concentrations of PFCs in the liver. The relative
enrichment of PFCs in eggs decreased during hibernation. The bioamplification of PFCs in maternal
tissues or organs is mainly caused by a decreased biotransformation rate of PFCs, whereas in eggs, it is
mainly caused by weight loss. The results of the present study are significant for understanding the
bioaccumulation and toxic effects of PFCs in oviparous animals with hibernation of physiological
processes.

1.04.P-We035 Hepatic Transcriptome Alterations of Xenopus Laevis Following Multi Route
Exposure to Graphene Oxide
Florian Chapeau', Thomas Moura', van xuan nguyen', Maialen Barret', Marion Vivant!, Emmanuel
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Flahaut’, Laury Gauthier!, Eric Pinelli' and Florence Mouchet!, (1)Centre de Recherche sur la
Biodiversite et l'Environnement (CRBE), Universite de Toulouse, CNRS, IRD, Toulouse INP, Universite
Toulouse 3 Paul Sabatier (UT3), France, (2)CIRIMAT UMR 5085, France

Graphene-based nanomaterials, such as graphene oxide (GO), exhibit unique properties that have driven
their widespread use in industrial and medical applications. However, the potential release of GO into
aquatic ecosystems throughout its life cycle raises the need for comprehensive ecotoxicological risk
assessments to ensure its safe use. Amphibians, highly sensitive to environmental contaminants, have been
studied for various toxic effects of GO, including genotoxicity, primarily at the larval stage through direct
exposure. This study expands the scope by investigating the combined effects of direct and trophic GO
exposure on post-metamorphic Xenopus laevis, focusing on hepatic transcriptomic analysis to explore
GO's mechanisms of action on a critical organ involved in metabolism, erythropoiesis, and detoxification.
To simulate realistic exposure scenarios, dipteran larvae were exposed to varying GO concentrations for
24 hours before being introduced as prey for juvenile Xenopus. The amphibians consumed GO-laden
larvae while simultaneously being exposed to GO in the water column. mRNA was extracted from the
whole liver of Xenopus after 24 and 96 hours and sequenced using high -throughput technologies to
investigate transcriptomic profiles and identify GO-affected biological pathways. Differential gene
expression analyses, coupled with gene ontology functional annotations, revealed transcriptomic
disruptions induced by GO at concentrations as low as 0.1 mg/L, which are environmentally relevant.
After 96 hours of exposure, the results suggested that GO primarily affects lipid and sugar metabolism as
well as cell cycle regulation mechanisms. This was further confirmed by flow cytometry analysis of the
cell cycle in erythrocytes, which showed an increase in mitotic cells, potentially indicating compensatory
mechanisms in response to hypoxic conditions caused by GO. This study highlights multiple pathways of
disruption in organisms exposed to GO under realistic conditions. The findings emphasize the need for
long-term and multi-generational studies to fully assess the ecological impact of these nanomaterials and
avoid underestimating their effects in aquatic ecosystems.

1.04.P-We036 Protein Panel to Assess Toxicity Mechanisms and Effects in the Zebrafish PAC2 Cell
Line

Mihai-Ovidiu Degeratu, Giacomo Koch, Severin Ammann, Jessica Bertoli, Nikolai Huwa, Marion Revel,
Rene Schonenberger, Kristin Schirmer, Colette vom Berg and Ksenia J Groh, Eawag - Swiss Federal
Institute of Aquatic Science and Technology, Switzerland

Fish cell-based assays provide valuable animal-free altematives for predicting chemical toxicity to fish.
While these in vitro assays are already well-established for the assessment of acute effects on cell
viability, gaining a deeper understanding of molecular mechanisms of toxicity could enhance their
predictive power in the context of chronic toxicity. Omics methods can deliver large-scale overviews of
toxicant-induced molecular alterations. So far, transcriptomics has been applied most often, but protein -
level studies could offer more substantiated insights into different cellular responses and their
consequences, as proteins are more closely linked to phenotype. Using mass spectrometry-based targeted
proteomics which allows measuring multiple proteins in one sample simultaneously, protein panels for
toxicity assessment can be established, similarly to gene-based panels such as the S1500 list. Here, we
present a tentative protein marker panel for monitoring toxicity effects and outcomes in cell lines of
zebrafish (Danio rerio), chosen for the pilot studies because it is a well-studied fish model species with
sequenced genome and substantial molecular resources available. To select candidate proteins for the
panel, we performed a narrative review of studies reporting on genes and proteins associated with major
mechanisms and effects of toxicity on molecular and cellular levels. For selected genes, 220
corresponding zebrafish proteins were identified in the UniProt database. While a large proportion of the
pathways covered in the resulting list are related to cellular stress responses, as expected, also several
other pathways, including lipid metabolism, longevity regulation and immune responses emerged as
potentially important for toxicity responses. Candidate protein markers will be tested in the zebrafish
PAC2 cell line exposed to a set of reference chemicals, including, e.g., 2,4 -dinitrophenol (a protonophore
disrupting cellular ATP synthesis), diethyl maleate (inducer of oxidative stress), nocodazole (inhibitor of
microtubule polymerization), tunicamycin (inducer of endoplasmic reticulum stress via inhibition of
protein glycosylation), and thapsigargin (inducer of endoplasmic reticulum stress via increase of cytosolic
calcium ion levels). This work contributes to the establishment of a novel toxicity assessment method that
relies on a simultaneous measurement of multiple protein markers to monitor toxicity mechanisms and
effects in fish models. Thisresearch is funded by the Swiss National Science Foundation through National
Research Programme 79 Advancing 3R Animals, research and society , project number 407940 206439,
Expanding the fish invitrome towards a modular, socio-technical framework foranimal-free prediction of
chemical toxicity to fish.
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1.04.P-We037 Time-Resolved Analysis of Trifloxystrobin-Induced Proteome Alterations in a Fish
Cell Line

Ksenia J Groh, Mihai-Ovidiu Degeratu, Rene Schonenberger and Nikolai Huwa, Eawag - Swiss Federal
Institute of Aquatic Science and Technology, Switzerland

Trifloxystrobin is an organofluorine fungicide that has a broad application in agriculture. This substance
disrupts cellular energy production cycle through effects on mitochondrial respiration, where it binds the
ubiquinone binding site (Qo) of cytochrome b, leading to the obstruction of the flow of electrons between
cytochrome b and cytochrome c¢1. While having lower toxicity in terrestrial animals, such as birds,
trifloxystrobin shows high toxicity to aquatic organisms such as fish. In this study, we investigated the
effects of trifloxystrobin exposure on the proteome of zebrafish (Danio rerio) PAC2 cells, aiming to
identify the disrupted molecular pathways and evaluate the responses across the time continuum from
acute (several hours) to chronic (several days, covering the doubling time period for this cell line). Cells
exposed to trifloxystrobin at the concentration known to cause 50% reduction in cell population growth
were harvested at 4, 24,48 and 120 h post exposure and processed for global proteomics analysis using
the S-trap and trypsin digestion. Peptides were analyzed by nanoLC-MS/MS in data-independent
acquisition (DIA) mode, followed by directDIA library-free data processing workflow with Spectronaut
(Biognosys) for peptide identification and protein group assignment, followed by post-processing analysis
on the Perseus platform (MaxQuant). Proteomics analysis revealed the existence of several highly
correlated clusters of proteins that tended to be either up or downregulated in response to trifloxystrobin
exposure. In some clusters, stronger effects were observed in the beginning of exposure but disappeared
with increasing exposure time. In other clusters, increasing exposure time led to stronger effects on protein
expression. Differentially expressed proteins are now being investigated for their involvement in specific
molecular pathways disrupted by trifloxystrobin exposure, as well as in relation to their suitability as
biomarkers of long-term exposure to trifloxystrobin or similar compounds in the environment. We also
aim to evaluate the similarity of omics responses observed in vitro with results of in vivo studies reported
in the literature. This work provides a broad overview of proteome alterations induced by trifloxystrobin
exposure in fish cells and could allow identification of protein biomarkers for follow up studies in other
cell lines, fish embryos, or environmental samples such as fish tissues collected in the wild.

1.04.P-We038 Assessing the Effects of Emerging Contaminants on Gene Expression in Stenella
coeruleoalba Biopsies and Human Cell Cultures

Antonino Vincenzo Alessi, Maria Cristina Fossi, Cristina Panti, Giacomo Limonta, Giulia Baini and
Matteo Baini, University of Siena, National Biodiversity Future Center (NBFC), Italy

In recent years, new classes of pollutants have received the attention of scientists and regulators. Many of
these compounds, defined as contaminants of emerging concern (CECs), have not been well studied,
making predictions of their toxicity on biota. CECs enter the environment from various anthropogenic
sources and are distributed throughout environmental matrices. They have been detected in the marine
environment at concentrations significantly higher than expected and their risk to human and
environmental health may not be fully understood yet. CECs include a vast array of contaminants: such as
pharmaceuticals and personal care products (PPCPs); plastic additives such as bisphenol A (BPA) and
phthalate esters (PAEs) which are both commonly spread in marine organisms ranging from invertebrates
up to top predators. There are currently few studies in literature regarding the impact of emerging
contaminants towards organisms at highest level of the trophic chain, such as marine mammals, and also
humans. Further studies are needed to better understand the toxicological risk that these contaminants may
pose to the marine ecosystem and human health. We identified by literature research and in silico analysis
a set of molecular endpoints involved in the homeostasis of the organism to better understand the effect
that CECs may exert on mammals. By droplet digital PCR (ddPCR) we analyzed striped dolphin (Stenella
coruloealba) skin biopsies and Homo sapiens cell cultures (fibroblasts, hepatocytes and CaCo-2), treated
with mixtures of the most common and prevalent emerging contaminants, at realistic environmental
concentrations (Ctrl, 1ug/l, 10ug/l, 100 ug/l), based on previously conducted environmental samplings.
Stenella coeruleoalba biopsies and Homo sapiens cell cultures were treated with the following mixtures: a
mix of pharmaceuticals consisting of Carbamazepine, Valsartan and Ibuprofen; a mix of phthalates
consisting of' 9 of the most prevalent phthalates and a super mix consisting of a mix of pharmaceutical,
phthalates and bisphenol A. To better understand the effects of emerging contaminants in top predators,
this study evaluated the alterations in gene expression profiles for the same molecular endpoints across
both species. Through the assessment of these endpoints, it was possible to identify which contaminants
that warrant increased attention due to their relevant effects on gene expression in top predators at
environmentally relevant concentrations.
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1.04.P-We039 Transcriptomic Analysis of Diesel Particulate Matter-Induced Molecular Effects in
H9C2 Cardiomyocytes

Kyoung Jin Nho, Jae Hoon Shin and Jin Ee Baek, Institute of Occupation and Environment, COMWEL,
Korea, Republic of

Diesel particulate matter (DPM) exposure is linked to adverse cardiovascular and respiratory health
effects, driven by oxidative stress, inflammation, and apoptosis. This study examines the molecular
impacts of DPM on H9C2 cardiomyocytes through an integrative analysis combining RNA sequencing
data from DPM-exposed cells, publicly available GEO datasets (GSE47495, GSE9694), and findings from
recent literature. Transcriptomic profiling revealed significant upregulation of genes associated with
oxidative stress (e.g., SOD1, CAT), inflammation (e.g., TNF-?, IL-6), and cell death pathways. These
findings align with shared molecular responses observed in the GEO datasets and literature, highlighting
conserved mechanisms underlying DPM-induced cytotoxicity. Pathway enrichment analysis further
supports the activation of antioxidant defense and inflammatory signaling as key drivers of cardiotoxicity.
This integrative approach underscores the systemic impact of DPM exposure and the need for targeted
protective strategies to mitigate its harmful effects on cardiovascular health.

1.04.P-We040 Impact of Neuroactive Pharmaceuticals and Pesticides on Excitability of Neuronal
SH-SYSY Cells: Role in Identification of Biomarkers of Effect of Neuroactive Compounds

Irina Vulin, Dina Tenji, Ivana Teodorovic and Sonja Kaisarevic, Laboratory for Ecophysiology and
Ecotoxicology LECOTOX, Department of Biology and Ecology, University of Novi Sad, Serbia
Rising levels of neuroactive compounds (NC) in the aquatic environment pose a novel risk to ecosystems.
The promising strategy for environmental monitoring of NC would require development of bioanalytical
tools including biomarkers of effect sensitive to NC exposure. Despite their key role in neuronal
excitability, voltage gated channels are often overlooked in ecotoxicological studies, and their potential as
biomarkers of effect of NC should be explored. This study investigated the effects of neuroactive
pharmaceuticals and pesticides with different primary modes of action on the expression of genes
encoding subunits of voltage-gated sodium (SCN4B and SCN1A) and calcium channels (CACNA2D1) in
retinoic acid-differentiated SH-SYSY cells. The cells were treated with 4 pharmaceuticals (sertraline,
clozapine, carbamazepine, caffeine) and 4 pesticides (fipronil, imidacloprid, deltamethrin, diazinon) in the
concentrations of 10 or 1 mg/L, 10 pg/L and 10ng/L, followed by RT-PCR analysis. The results revealed
significant downregulation (up to 3.8 times) of SCN1A by caffeine, clozapine and sertraline at multiple
concentrations. The SCN4B expression was also significantly inhibited by sertraline and caffeine at 10
ng/L (6.3 times and 2.7 times, respectively). Similarly, SCN1A expression was significantly inhibited by
all tested pesticides (up to 5 times, in 10 ug/L diazinon treatment) and SCN4B by fipronil, diazinon and
deltamethrin, at specific concentrations. However, fipronil exposure at 10 pg/L induced overexpression of
voltage-gated sodium channel subunits. The expression of CACNA2D1 was also affected, with significant
inhibition (up to 2.7 times) by caffeine, fipronil and deltamethrin, and stimulation (up to 2.2 times) by
clozapine and carbamazepine, at specific concentrations. These findings demonstrate that subunits of
voltage-gated sodium and calcium channels are sensitive to NC, suggesting potential adverse effects on
neuronal excitability regardless of their primary mode of action. The observed changes, especially in
SCNI1A expression, highlight their potential as promising novel biomarkers of effect of NC. The research
was supported by Ministry of Science, Technological Development and Innovation of the Republic of
Serbia (Grants No.451-03-66/2024-03/200125 and 451-03-65/2024-03/200125) and Science Fund of the
Republic of Serbia, Program for Excellent Projects of Young Researchers (PROMIS), Project BIANCO
No. 6061817.

1.04.P-We041 In Vitro Transcriptomic Analyses and MicroFlow Assay for Natural Anthraquinone
Dyes

Mikko Herrala', Lauren Bradford?, Andrew Williams®, Nimisha Bhattarai’, Jamie Scaglione’, Leslie
Recio?, Matthew J. Meier’, Francesco Marchetti’ and Carole Yauk®, (1)School of Pharmacy, University of
Eastern Finland, Kuopio, Finland, (2)Health Canada, Canada, (3)Environmental Health Science and
Research Bureau, Health Canada, Canada, (4)ScitoVation, United States, (5)Biology, University of
Ottawa, Canada

Colourants are important components in all commercial and industrial products, such as food, textiles,
cosmetics, and packaging materials. Synthetic dyes derived from fossil sources are massively used in the
textile industry. These dyes may cause health risks to workers, end-users and to the environment
(especially through water contamination). There is increasing interest in developing safer and more
sustainable dyes. Natural anthraquinone dyes extracted from bloodred webcap fungus (Cortinarius
sanguineus), such as dermocybin, dermorubin and emodin, are potential alternatives to synthetic dyes.
However, natural origin per se does not mean that these biocolourants are non-toxic or safe to use. It is
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known that emodin is mutagenic in Salmonella bacteria, while dermocybin and dermorubin are not
mutagenic in this system. However, all of these anthraquinones increase reactive oxygen species
production in human cell lines (Herrala et al., 2022, Yli-Oyré et al., 2024). Therefore, we investigated the
genotoxicity of these natural anthraquinone dyes using metabolically competent HepaRG cells to more
closely mimic human liver biology. We used the MicroFlow assay to quantify micronucleus frequency
(chromosome damage) and relative cell survival. To advance mechanistic understanding, transcriptomic
profiles were produced using TempO-Seq (Templated Oligo assay with Sequencing readout) to analyze
two biomarkers of DNA damage (TGx-DDI and GENOMARK). Ingenuity Pathway Analysis (IPA) was
applied to identify upstream regulator of the altered genes and enriched canonical pathways. None of the
dyes increased micronucleus formation and only emodin caused cytotoxicity. Interestingly, all three
anthraquinone dyes resulted in extensive transcriptional perturbations, indicating some form of bioactivity,
but they were non-genotoxic in biomarker analyses, in-line with the negative microflow results. No
upstream regulators specifically explained changes in gene expression levels, but several canonical
pathways were activated, mostly related to metabolism. In conclusion, dermocybin and dermorubin may
provide suitable alternatives for synthetic dyes as they were not genotoxic in our models. Potent
mutagenicity of emodin in bacteria did not translate to genotoxicity in human liver cells. However,
transcriptomics revealed effects on gene expression levels that require further analysis to inform their
implications to human health hazards. The research has been funded by the Research Council of Finland
(grant #346744) and the UEF Water research programme, which is jointly funded by Saastamoinen
Foundation, Jenny and Antti Wihuri Foundation, and Olvi Foundation.

1.05 Microbiota Under Stress: Impacts of Environmental Pollutants on Ecosystem and Host Health

1.05.T-01 Linking Pesticide Degradation with Microbial Community Shifts in Agricultural Soils
Marija Gadzimuradova', Valentina Sechi’, Peter van der Maas® and Nora B Sutton’, (1)Wageningen
University, Netherlands, (2) Wetsus, European Centre of Excellence for Sustainable Water Technology,
Netherlands, (3)Van Hall Larenstein, University of Applied Sciences, Netherlands

While essential for modern conventional agriculture, pesticides can cause damage to soil microbial
ecosystems, compromising both soil health and resilience. Some of the negative effects of pesticide
application include, but are not limited to, decline in microbial diversity, degradation of soil structure,
decrease in water holding and nutrient cycling capacity. The aim of this study is to investigate how
pesticide application influences soil microbial community dynamics. We also study the role of soil texture,
organic matter content and initial microbial community in determining pesticide purification capacity of
soils.

We hypothesize that (1) soils with higher organic matter will have elevated microbial activity, enhancing
pesticide degradation; (2) pesticide application will reduce microbial diversity and abundance; and (3) by
integrating pesticide degradation kinetics data and microbial community molecular data across different
soils, we will be ale to identify specific microbial and fungal taxa shifts in response to pesticide
breakdown. To test these hypotheses, we analyse three agricultural soils treated with a mixture of 11
pesticides, monitoring degradation kinetics alongside microbial shifts using RNA and DNA extractions
and amplicon sequencing. Results are expected to highlight key microbial and fungal taxa involved in
pesticide breakdown and reveal how initial soil characteristics modulate degradation efficiency. The
findings of this study will provide valuable insights that can be utilized in bioremediation efforts, as they
can inform targeted strategies to stimulate microbial and fungal communities and optimize amendment
selection for sustainable agricultural soil management. Furthermore, deeper understanding of microbial
community shifts in response to pesticide application may lead to development of novel microbiome -
based soil health indicators. This research underscores the role of microbial communities in soil ecosystem
functions, promoting more sustainable soil management and enhancing resilience to agricultural inputs for
long-term productivity.

1.05.T-02 Investigating Microbiota and Geochemical Characteristics of Colorado Mining-Influenced
Waters

Emma Jones-Fredrickson, Carmen Maria Villarruel, Aaron Goodman, Zhaoxun Yang, Charles Depp,
John Spear and James Ranville, Colorado School of Mines, United States

Acid-mine drainage (AMD) is a global environmental challenge that threatens natural ecosystems and
human water supplies. The extreme conditions created by low pH and high metal concentrations make
AMD ideal for characterizing unique extremophilic microorganisms which play several roles from cycling
nutrients to perpetuating acid generation. The core microbiome of mining-influenced waters is well
understood, but additional investigation of the rare biosphere is needed. A better understanding of how
microbial community compositions vary with water chemistry in AMD can improve methods in
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biomining, bioremediation, and mineral exploration and provide insights into ecosystem health. Our goal
was to characterize the geochemistry and microbiology of 13 mining-impacted waters in the Colorado
Mineral Belt and explore relationships between microbial community composition and water chemistry.
Total and dissolved ion concentration, geochemical parameters (e.g. pH, DO, etc.), and 16S/18S rRNA
genetic sequences were measured for each location. Due to high loads and Colorado s underlying geology,
rare earth elements (REE s) were of particular interest. In our samples pH was a master variable
controlling concentration and dissolution of several metals including total REE s. REE s were also
correlated to dissolved oxygen, aluminum, manganese, copper, zinc, cadmium, chromium, and nickel.
AMD microbial communities commonly include Leptospirillum, Ferroplasma, and Acidothiobacillus and
we expect to find these genera in the core microbiome of all or most of our samples. We hypothesize that
the rare biosphere will contain community members or compositions unique to the water chemistry of that
sample and will specifically analyze possible relationships between the presence of different taxa, REE s,
and other correlated variables mentioned previously. This investigation provides a simultaneous
assessment of the geochemical and microbial composition of mining influenced waters over a large
geographical range. Exploring relationships between microbial community compositions and water
chemistry and geology in MIW s provide the potential opportunity to better understand novel
extremophilic taxa. Relationships between the presence or abundance of specific genera and water
chemistries will be presented with a particular focus on relationships with total REE s.

1.05.T-03 Assessing Microbial Community Functions as an Indicator of Marine Ecosystem
Disturbance

Leila Chapron’, Cyril Sweetlove?, Isabelle Calves!, Karine Lebarron!, Anthony Woo?, Emilie Villar?,
Alban Otf’, Guillaume Cottin’ and Anne-Leila Meistertzheim!, (1)Plastic At Sea, France, (2)L'Oreal,
France, (3)Emilie Villar, France

Microbial Ecotoxicology aims to study (i) the impact of chemical and/or biological pollution on microbial
communities and their ecosystem functions, and (ii) their role in pollutant ecodynamics. Microbial
communities are valuable indicators of ecosystem health and recovery due to their rapid responses to
pollutants but only a limited number of studies provide information on their functional properties essential
for maintaining key ecosystem resilience. Therefore, metagenomic approaches, combined with other
analyses such as metabarcoding, could provide insights into functional diversity to address this issue.
Here, we investigated the potential of metagenomic analysis alongside molecular fingerprinting to
evaluate the functional resilience of microbial communities to an anthropic poison using 6 concentrations
of 3,5 dichlorophenol after 1 hour, 7,15,20,and 42 days of exposition. Metagenomic, metabarcoding and
microbial analyses revealed time- and dose-dependent effects of 3,5-dichlorophenol on marine microbial
communities and functions. Exposure to increasing doses of 3,5-dichlorophenol showed no significant
impact on microbial functions over 42 days at concentrations up to 210 ?g.L-1 (1X, known NOEC for
standard tests on Daphnia). However, at 2100 ?g.L-1, microbial functions gradually shifted, with changes
in bacterial communities and activation of metabolic pathways related to organic compound degradation,
indicating pollutant biodegradation. At 21 mg.L-1 (10X), rapid shifts in microbial functions and
communities suggested short-term lethality followed by activation of protective metabolic pathways.
Although xenobiotic degradation pathways were triggered, the high dose exceeded biological capacity.
These findings confirm the value of metagenomic analyses for assessing the impact of pollutant on
microbial biodiversity functions.

1.05.T-04 Effects of Micropollutants and Their Degradation on Prokaryotic Communities at the
Sediment—Water Interface

Gwenael Imfeld', Adrien Borrecca' and Stephane Vuilleumier?, (1)Institut Terre et Environnement de
Strasbourg, Universite de Strasbourg, France, (2)Genetique Moleculaire, Genomique, Microbiologie,
Universite de Strasbourg, France

Pesticides and pharmaceuticals frequently enter aquatic ecosystems as complex mixtures, complicating
our understanding of their persistence, interactions, and ecological impacts. This study investigates the
dissipation and effects of metformin (a widely prescribed antidiabetic drug), metolachlor (an agricultural
herbicide), and terbutryn (a herbicide used in construction materials) on prokaryotic communities at the
sediment water interface. Micropollutants were introduced either individually oras a mixture (17.6 ?M per
compound) using laboratory microcosms simulating the sediment water interface of aquatic systems. In a
dedicated experiment, metformin degradation and its effect on prokaryotic communities were assessed
under stable and variable oxygenation conditions in spiked laboratory microcosms. Metformin and
metolachlor completely dissipated within 70 days, while terbutryn persisted, with no significant
differences between single-compound and mixture exposures. Metformin showed a lag phase before
undergoing rapid biotic degradation, yielding guanylurea and dimethylamine as transient transformation
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products, which may act as microbial carbon sources. The hypervariable V3?7V4 region of the 16S rRNA
gene was PCR amplified targeting both bacteria and archaea to evaluate the response of prokaryotic
communities to micropollutant exposure. Prokaryotic community composition was strongly affected by
the sediment and water matrix composition and incubation duration, with additional distinct effects
induced by micropollutants. Recalcitrant compounds such as terbutryn and metolachlor in the mixture
caused notable shifts in community structure. Interactions between oxygen conditions and metformin
exposure were primarily additive, though some taxa exhibited synergistic or antagonistic responses,
enabling the identification of potential microbial biomarkers of contamination. These findings underscore
the intricate relationships between environmental conditions, micropollutant dynamics, and microbial
ecology. The study highlights the need to account for non-additive interactions, microbial adaptations, and
environmental factors, such as oxygen availability, when evaluating micropollutant degradation and
ecological effects. By providing insights into micropollutant persistence and microbial community
responses at the sediment-water interface, this research contributes to the understanding of ecosystem
health and water quality management. This research and the fellowship of Adrien Borreca were funded by
the CNRS 80|Prime program (2020-2023) and by the EU within the European Regional Development
Fund (ERDF), support measure INTERREG VI in the Upper Rhine as part of the Reactive City A3-4
project (Towards a Reactive City without Biocides).

1.05.P-Tu027 Potential Adverse Effects of Plant Protection Products on Non-Target Organisms’
Microbiome: Regulatory Challenges and Progress in the Environmental Risk Assessment
Franco Ferilli', Fernando Alvarez’, Csaba Szentes’ and Diana Di Gioia®, (1)European Food Safety
Authority, Parma, Italy, (2)European Food Safety Authority, Italy, (3)University of Bologna, Italy
The potential adverse effects of plant protection products on non-target organisms microbiome has
became an emerging concern due to the critical role microbiome has in regulating and? supporting host
health and resilience. Effects on the microbiome are not explicitly addressed under current environmental
risk assessment frameworks. Nevertheless, in a recent assessment, the European Food Safety Authority
scrutinised the open peer-reviewed literature on the effects of active substances and plant protection
products on microbiome in the context of the peer review of glyphosate, evaluating the reliability and
relevance of the identified studies. Studies highlighted different impacts on the gut, skin, and soil
microbiomes. The available studies followed on non-standardized methods, hampering comparability and
repeatability, and lacked direct applicability to regulatory risk assessments. A critical challenge was
identifying core microbiomes, i.e., essential microbial communities underpinning an organism s health,
and determining how shifts in these communities signal stress or harm. Variability in core microbiome
composition across regions, seasons, and environmental conditions further complicates assessments.
Moreover, linking microbiome disruptions at the individual level to broader population and ecosystem-
level outcomes remains a significant challenge. EFSA s work underscores the need for standardized
testing protocols, microbiome databases for non-target organisms, and methodologies to link microbiome-
level to population-relevant effects. This work highlights both the challenges and opportunities for
advancing the environmental risk assessment for non-target organisms.

1.05.P-Tu039 Do Microplastics Change the Microbial Risk Profile of Wastewater?

Olga Pantos’, Stefan Maday’, Joanne Kingsbury', Louise Weaver!, Hayden Masterton!, Kim Handley’?
and Gavin Lear’, (1)Institute of Environmental Science and Research, New Zealand, (2)University of
Auckland, New Zealand

Plastic pollution is pervasive and ubiquitous, and the harm it can cause is diverse. Impacts are dependent
not only on polymertype or the associated chemicals (additives and non-intentionally added substance)
but also size (nano- to macroplastics), morphotype, degree of aging and the organism and ecosystems with
which they interact. Whilst there is an extensive body of knowledge of the physical and toxicological
effects of plastics little is known of the effects on microbial function, or how two pollutants that pose a
risk to human health - plastics and microbial pathogens interact, potentially altering the risk profile of
both.

Wastewater treatment facilities act as a nexus for microbial pathogens and plastics. Depending on the level
of treatment, plastic particles are removed from wastewater before discharge to the environment.
Remaining particles are eitherreleased in treated effluent or enter the biosolids. As these plastics age they
may leach and sorb pollutants and provide substrate for biofilm formation and optimal environment for
conjugation, possibly impacting antimicrobial resistance (AMR) traits. To address the knowledge gap that
exists for these plastic-microbe interactions we deployed five different artificially weathered plastic types
and a glass control into the final maturation pond of a municipal wastewater treatment plant in ?tautahi-
Christchurch, Aotearoa New Zealand. The plastic-associated biofilms (plastisphere) were sampled at 2, 6,
26, and 52 weeks, along with the ambient pond water, at three different depths (20, 40, and 60 cm from
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the pond water surface). Plastisphere microbial diversity and functional potential were determined using
metagenomic sequence analysis.

Bacterial 16S ribosomal RNA genes composition did not vary among plastic types and glass controls but
varied among sampling times. Overall, there was no polymer-substrate specificity evident in the total
composition of genes, but sampling time and depth were significant factors. The plastisphere housed
diverse AMR gene families, potentially influenced by biofilm-mediated conjugation. The health risk of
plastic-associated microbes in the effluent may therefore pose an increasing environmental, and human
health risk and warrants further study. This study highlights that the removal of microplastics from
wastewater (ideally preventi) is critical for the protection of the environment and humans from both
chemical and microbial threats. This study was supported by the New Zealand Ministry of Business,
Innovation and Employment, Endeavour Fund Research Programme C03X 1802 (Impacts o f microplastics
on New Zealand s bioheritage systems, environment, and eco-services).

1.05.P-Tu045 Assessing the Effects of Pollutants in Stormwater Wetlands on Sedimentary Microbial
Community Structure Using eDNA Metabarcoding

Anna Flynn', Sara M Long!, Vincent J. Pettigrove’, Kathryn Hassell', Jeff Shimeta' and Mark Osborn’,
(1)RMIT University, Australia, (2)Aquest Research Group, RMIT University, Australia

Pollution poses a significant threat to freshwater ecosystems with metals and pesticides in particular
representing long-term and widespread hazards. Constructed wetlands are an important tool for managing
stormwater in urban landscapes, capturing and retaining contaminants in their sediments. Currently there
is a lack of consideration for microbial taxa when determining the impacts of contamination on aquatic
environments, and conversely an absence of microbial indices which could enhance current biomonitoring
by increasing the scope and sensitivity of analyses. Environmental DNA is expanding the field of aquatic
monitoring with the ability to assess biological profiles quickly and reliably, providing knowledge of how
contamination affects ecosystems at a microbial level. By understanding what contaminants are in our
waterways and how they affect all aspects of ecosystem functioning, we can better target mitigations to
manage responses. In this study we collected sediment samples from the inlet and outlet of nine urban
stormwater wetlands and one rural wetland, analysing them for chemical contaminants, and microbial
community structure through 16S rRNA metabarcoding. Multivariate analyses were used to determine the
interrelation between the chemical and biological data. We found significant variation in microbial
communities between the rural wetland and all stormwater wetlands, between some of the stormwater
wetlands, and between over half of the inlets to outlets. Cyanobacteria and Proteobacteria were mostly
driving this variation, along with Planctomycetota and Bacteriodota. Seven families were also identified as
having bioindicative potential for pollution in freshwater. We observed significant correlations between
community structure and zinc and barium, with the latter not previously reported to be associated with
microbial dynamics in freshwater. Our study further validates the use of eDNA metabarcoding to reliably
evaluate sedimentary microbial profiles in freshwater, highlighting its value in the assessment and
prediction of contamination in these environments. We identified pollutants of concern being seen
commonly across urban environments in Melbourne and showed evidence that they are impacting the
abundance and diversity of sedimentary microbial communities in stormwater wetlands. Through this we
were able to identify potential microbial bioindicators which could be used in a biotic index as a measure
of contamination in freshwaters.

1.05.P Microbiota Under Stress: Impacts of Environmental Pollutants on Ecosystem and Host
Health

1.05.P-Tu027 Potential Adverse Effects of Plant protection products on Non-Target Organisms’
Microbiome: Regulatory Challenges and Progress in the Environmental Risk Assessment
Franco Ferilli', Fernando Alvarez!, Csaba Szentes' and Diana Di Gioia?, (1)European Food Safety
Authority, Italy, (2) University of Bologna, Italy

The potential adverse effects of plant protection products on non-target organisms microbiome has
became an emerging concern due to the critical role microbiome has in regulating and? supporting host
health and resilience. Effects on the microbiome are not explicitly addressed under current environmental
risk assessment frameworks. Nevertheless, in a recent assessment, the European Food Safety Authority
scrutinised the open peer-reviewed literature on the effects of active substances and plant protection
products on microbiome in the context of the peer review of glyphosate, evaluating the reliability and
relevance of the identified studies. Studies highlighted different impacts on the gut, skin, and soil
microbiomes. The available studies followed on non-standardized methods, hampering comparability and
repeatability, and lacked direct applicability to regulatory risk assessments. A critical challenge was
identifying core microbiomes, i.e., essential microbial communities underpinning an organism s health,
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and determining how shifts in these communities signal stress or harm. Variability in core microbiome
composition across regions, seasons, and environmental conditions further complicates assessments.
Moreover, linking microbiome disruptions at the individual level to broader population and ecosystem-
level outcomes remains a significant challenge. EFSA s work underscores the need for standardized
testing protocols, microbiome databases for non-target organisms, and methodologies to link microbiome-
level to population-relevant effects. This work highlights both the challenges and opportunities for
advancing the environmental risk assessment for non-target organisms.

1.05.P-Tu028 Impact of Engineered Nanomaterials on Microbial Communities in the Aquatic
Environment

Milena Frelih, Harald Bresch and Sonja Oberbeckmann, Federal Institute for Materials Research and
Testing (BAM), Germany

Engineered nanoparticles have garnered significant attention for their unique properties and potential
applications across various industries. They were extensively examined for their toxicological effect in
vitro and in vivo, but their effects on environmental and biological systems remain underexplored. A key
area of concern is how nanoparticles interact with microbial communities in natural ecosystems, since
these communities are vital for processes such as nutrient cycling, biodegradation, and maintaining
ecosystem health and functioning. Currently, environmental risk assessments of nanoparticles majorly
involve higher organisms (e.g. algae, zooplankton), but omit the effects on complex communities and
ecosystems as a whole. This research aims to investigate the impact of nanomaterials on aquatic microbial
communities using a combination of laboratory experiments and field-sampling along a gradient from low
to highly anthropogenically impacted aquatic ecosystems around Berlin, Germany. To holistically assess
changes in microbial composition and functional activity in response to nanomaterial exposure, we will
apply molecular, microbiological, analytical as well as OMIC methods. We hypothesize that nanoparticles
induce significant compositional changes in microbial community structures, potentially leading to
alterations in stress responses and other functional effects. Nanomaterials have the potential to benefit the
environment by contributing to energy and resource efficiency, remediation of contaminated sites, or
water treatment. In order to represent truly sustainable products, though, a safe use for humans and
ecosystems must be assured. Ultimately, this research will contribute to more accurate environmental risk
assessments and help guide the responsible use of nanotechnology in various industries.

1.05.P-Tu029 Combining Tools for Early Warning in Water Quality Monitoring

Marlea H.A.B. Wagelmans', Marc van Bemmel’ and Joep Appels®, (1)Ministry of Infrastructure and
Water Management (RWS), Netherlands, (2)Orvion bv, Netherlands, (3)OptiSenseData, Netherlands
In the Netherlands, water quality in the river is measured and monitored with a view to public health and
state of the river-bound ecosystems. The Water Framework Directive (WFD) states that all the water in
the Netherlands must be a good habitat for the organisms that live there by the year 2027 and that it must
be reasonably easy to make drinking water from it.

However, measuring water quality is still in its infancy when it comes to the speed of the measurement,
the reliability with regard to the predictive value and the still limited chemical and biological insight into
the water composition. In this poster an innovative combination of existing tools that will be further
developed will be shown. The combination of BACTcontrol and UV/VIS chemical fingerprint in a
flowthrough system that continuously monitors the water quality will activate an alarm when a deviation
in microbiological and/or chemical parameters is detected. This alarm also triggers an additional sample to
be taken for Next Generation Sequencing (NGS) on DNA and RNA in the surface water in order to
determine the biodiversity of the sample. All data from these analyses are combined with data like
temperature, river discharge, nutrients, oxygen levels. All of the results are visible on a dashboard. This
enables water quality managers to act in a targeted and preventive manner in the event of water pollution.

1.05.P-Tu030 Better or Worse? Assessing the Effects of Warming on Interactions Between
Emerging Contaminants and Freshwater Primary Producers

Benjamin Thorpe, The University of York, United Kingdom

Freshwater is a finite resource for the human population and global economy that is increasing in demand.
The services freshwater ecosystems supply for society is recognised through its value of $4?trillion
annually. However, these ecosystems face significant threats from various anthropogenic stressors
released from point and non-point pollution sources that often act in combination rather than individually.
While research into the effects of emerging contaminants has gained momentum, the impact of rising
water temperatures due to climate change, alongside more frequent heatwaves, remains insufficiently
explored. This study presents an initial systematic literature review aimed at evaluating existing research
on the combined stressors of warming and emerging contaminants. The review revealed the variability in

SETAC Europe 35" Annual Meeting 50



synergistic or antagonistic effects depending on the biomarkers employed. Subsequently, key emerging
contaminants (pharmaceuticals, pesticides, and heavy metals) were selected due to their risk assessed
toxicity for further investigation through a laboratory study. Our experimental design involved assessing
the interactions between these contaminants and freshwater primary producers, including phytoplankton,
diatoms, and cyanobacteria, under varying temperature conditions in accordance with OECD 201
guidelines. Toxicity assessments were performed using effective concentration values derived from dose-
response curves at three distinct temperatures: 15°C, 20°C, and 25°C. Initially nutrient enrichment will be
studied first across the temperature rise on the primary producers to assess if it has an interactive effect
before chemical exposure. In alignment with the literature's emphasis on the need for holistic approaches,
a novel morphological analysis method was also employed to examine individual cellular responses.
Preliminary results indicate that elevated temperatures significantly enhance the inhibitory effects of
copper sulfate on the growth of the diatom Nitzschia palea. Additionally, higher temperatures exacerbated
differences in chloroplast size between copper sulfate-exposed cells and controls, underscoring
temperature's critical role in modulating contaminant toxicity at both population and cellular levels. The
laboratory study is ongoing, and further analyses will contribute to a more comprehensive und erstanding
of these interactions in freshwater ecosystems.

1.05.P-Tu031 Development of a Multispecies Test Method for Evaluating Phytoplankton Sensitivity
to Chemical Exposure

Lalita Chomphen', Alejandra Bouzas-Monroy', Amy Rose Ockenden?, Lorraine Maltby’ and Alistair
Boxall!, (1)University of York, United Kingdom, (2)The University of Sheffield, United Kingdom
Phytoplankton are frequently used as model organisms in ecotoxicology studies due to their ecological
importance, chemical sensitivity, and ease of cultivation in laboratory environments. They are essential for
assessing the effects of pollutants on aquatic ecosystems. The toxicity of chemicals can vary greatly
depending on the algal species. The OECD 201 guideline recommends just five species: two chlorophytes,
Pseudokirchneriella subcapitata and Desmodesmus subspicatus; two cyanobacteria, Anabaena flos-aquae
and Synechococcus leopoliensis; and a single diatom, Navicula pelliculosa. However, there is a lack of
representation and ecotoxicological data for some groups, particularly diatoms. This study aimed to
develop a multispecies test method for assessing phytoplankton sensitivity to chemical exposure by
examining a range of species, including three chlorophytes, two cyanobacteria, and seven diatoms. In the
method, test organisms are exposed to a toxicant for 3 d with an automated microplate reader employed to
measure optical density. Calibration curves were generated to establish the relationship between cell
numbers and optical density, facilitating the conversion of optical density readings to cell numbers
allowing the calculation of average specific growth rates according to the OECD 201 guideline. Potassium
dichromate was used as a reference substance to validate the testing procedures and four UV filters were
used as study toxicants. Chlorophytes were found to be the most sensitive group to potassium dichromate
(EC50=3.86-5.08 mg/L), while cyanobacteria and diatom species demonstrated EC50 values ranging from
12.21 mg/L to 102 mg/L. EC50 values were similar to values reported in the literature. For the UV filters,
the diatom, Aulacoseira granulate (a species not in the OECD guideline) was the most sensitive species,
with EC50 values being 0.027 mg/L, 0.006 mg/L, and 0.295 mg/L for homosalate, octocrylene, and
benzophenone-3, respectively. Bemotrizinol was found to have no effects at its solubility limit. The results
show that this growth-based method can be applied to various algal species and chemical agents, adhering
to OECD guidelines for algal sensitivity testing, including standard and non-standard species. The
findings contribute to understanding the ecological impacts of chemicals on phytoplankton, emphasizing
the need for further research to elucidate the implications for aquatic ecosystem health.

1.05.P-Tu032 Optical Microrespirometry: A Comprehensive Tool for Profiling Toxic Responses in
Plankton Communities

Paolo Taborelli and Peter Roslev, Aalborg University, Denmark

Optical microrespirometry is a potentially valuable tool in environmental toxicology for evaluating
community level responses to environmental toxicants. Oxygen is a key molecule in the physiology of
many macro- and microorganisms, and community level fluctuations in oxygen may indicate metabolic
perturbations in response to chemical stressors. This study explored the potential of an optical microplate
respiration system for assessing metabolic responses of microplankton communities to toxicant exposure.
The microrespirometry system was based on multi-well glass microplates equipped with oxygen sensor
spots for non-invasive monitoring of oxygen levels in real time. Mixed freshwater plankton communities
were obtained from oligotrophic, mesotrophic and eutrophic lakes in North Jutland (Denmark). Toxicants
included pesticides and biocides such as glyphosate, chlorhexidine and benzalkonium chloride in different
concentrations. Multivariate statistics was used to analyse data generated during microrespirometry
profiling. The results showed differences in aerobic metabolism of native plankton communities that
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corresponded to toxicant levels. In addition, functional groups of autotrophic and heterotrophic plankton
organisms were activated by addition of low levels of inorganic or organic substrates and use of different
light regimes (substrate induced respiration). It was subsequently possible to approximate the toxic
responses of different functional groups in the plankton community. Changes in oxygen consumption of
mixed communities often occurred in phases, and apparent community level EC50 values were calculated
for both an initial respiration phase (hours) and a subsequent respiration phase (days). Microrespirometry
based toxicity was evaluated further by measuring the efficacy of an advanced oxidation process in
reducing apparent ecotoxicity. Water contaminated with biocides were treated with vacuum UV
irradiation and responses in lake water was assessed before and after treatment. The results indicated that
plankton microrespirometry could also be expanded to assess the environmental quality of water treated
for reuse. Collectively, the study indicates that optical microrespirometry may be used as a sensitive and
non-invasive proxy to assess community level inhibitory responses of lake plankton in real time. The
methods enabled comprehensive profiling of plankton responses across toxicant concentrations, substrate
conditions and trophic levels. This project has received funding from the European Union under the
Horizon Europe Marie Sk?odowska-Curie Actions (MSCA) Doctoral Network program (Project
IN2AQUAS; Grant agreement number 101119555).

1.05.P-Tu033 How Sensitive are Aquatic Fungi? A Case Study in the Light of Environmental Risk
Assessment Using the Fungicide Trifloxystrobin as Model

Lais Conceigido Menezes da Silva, Marcus Paterson-Roberts and Mirco Bundschuh, Institute for
Environmental Sciences (iES Landau), University of Kaiserslautern-Landau (RPTU), Germany
Aquatic hyphomycetes are anamorphic fungi usually found associated with decomposing organic
substrates such as leaves and twigs. This association suggests these fungi are crucial for nutrient cycling,
decomposing complex organic matter and enhancing the feeding and nutrition of higher trophic levels
(i.e., detritivores). Despite their key role in ecosystem functions, ecotoxicological assessments for this
group are limited, surprisingly, even for fungicides, a group of pesticides designed to control fungal (pest)
species. By employing the fungicide trifloxystrobin as a model, this study aims to assess the value of
testing non-target fungal species, here aquatic hyphomycetes, for environmental risk assessment. This was
done by developing a species sensitivity distribution (SSD) from growth inhibition effect concentrations
(ECx). We exposed eleven aquatic hyphomycete species, belonging to five different orders and grown on
malt extract agar, to increasing concentrations of trifloxystrobin (up to 625 pg/L) in the darkness at 16 °C
for three weeks. Growth in terms of radial growth was measured weekly. EC values increased with
exposure duration. Overall, EC10 values varied between 0.27 and 505 pg/L and EC25 between 1.53 and
504 ng/L. In the case of EC50 values, 6 of the 11 species tested had estimates above the tested
concentrationrange (> 625 pg/L). Among the other five species, the EC50 values varied between 2.48 and
408 ug/L. There was no fungal order that stood out in its general sensitivity towards trifloxystrobin.
Moreover, the hazardous concentrations for 5% of the species (HYS), abstracted from the SSD curves with
EC10 values, were estimated at 7d =0.21 pg/L, 14d =0.17 pg/L and 21d =0.09 pg/L. Considering the
lowest EC10 value and the maximum assessment factor (AF) for SSD curves, we calculated a Predicted
No Effect Concentration (PNEC) of 0.05 pg/L for aquatic hyphomycetes, which is lower than the
regulatory acceptable concentration (RAC) for trifloxystrobin in the European Union (0.11 pg/L), a
scenario that would be enough to pose a risk to the most sensitive species. This reveals a gap between
current regulations and the sensitivity of hyphomycetes to fungicides. To address this, further studies are
needed, evaluating key substances as well as other endpoints. Such research could guide updates in
environmental risk assessments, ensuring regulations fully encompass the diversity and ecological
functions of freshwater habitats. CAPES-Humboldt Research Fellowship (grant n®. 88881.699331/2022-
01)

1.05.P-Tu034 Spatiotemporal Dynamics of Riverine Benthic Microbial Communities and their
Biodegradation Potential

Joeselle Serrana’, Run Tian’, Michael McLachlan’, FranciscoJ. A. Nascimento’, Elias Broman’, Benoit
Dessirier* and Malte Posselt’, (1)Stockholm University Center for Circular and Sustainable Systems
(SUCCeSS), Stockholm University, Sweden, (2) Department of Environmental Science (ACES), Stockholm
University, Sweden, (3)Department of Ecology, Environment, and Plant Sciences (DEEP), Stockholm
University, Sweden, (4)Baltic Sea Centre, Stockholm University, Sweden, (5)Department of Environmental
Science (DEEP), Stockholm University, Sweden

Pollution is a well-known cause of drastic ecosystem change, devastatingly affecting freshwater habitats.
Despite recent progress in chemical and bioanalytical techniques, our understanding of the effects of
chemical exposure on biological communities and ecosystems remains limited. The natural variability in
species composition, ecological interactions, and complex mixtures of chemical pollutants impede the
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development of a standardizable and systematic approach to monitoring and assessing the impacts of
freshwater pollution in impacted habitats. Most research focuses on how biological communities respond
to pollutants, e.g., wastewater discharge, by examining shifts in community composition and diversity
within specific groups. Benthic communities, particularly microorganisms, are naturally subjected to
spatial and temporal variability. However, additional investigation is needed to evaluate how wastewater
effluents affect the spatiotemporal dynamics of biodiversity and their associated functions. Exploring
spatial variations and seasonal community dynamics in affected habitats can enhance our understanding of
the link between the biodiversity of key organisms and their role in ecosystem processes (e.g.,
contaminant biodegradation). Using environmental DNA analysis, we assess the spatiotemporal dynamics
of benthic community diversity and composition, i.e., prokaryotic, algae, fungi, protists, and metazoans,
and their association with biodegradation potential from two wastewater-impacted rivers in Sweden. We
also quantified ecological processes, e.g., stochastic and deterministic, regulating the seasonal assembly of
the benthic communities. We aimed to understand the spatial and seasonal organization and dynamics of
multitrophic community assembly and assess their link to the biodegradation capacities of the microbial
communities in wastewater-impacted rivers.

1.05.P-Tu035 Does Exposure History Affect the Sensitivity of Sediment-Associated
Microorganisms?

Hajar Bourassi', Freya Baeumlisberger’, Alexander Feckler!, Eric Bollinger' and Mirco Bundschuh’,
(1)Institute for Environmental Sciences (iES Landau), University of Kaiserslautern-Landau (RPTU),
Germany, (2)Faculty of Biotechnology, Mannheim University of Applied Sciences, Germany

Inland waters are regarded as one of the most important production grounds of the greenhouse gas
methane (CH4). The decomposition of organic matter depletes most of the oxygen in the sediment,
resulting in anaerobic conditions, promoting microbial methanogenesis. As CH4 emissions from natural
sources are increasing, examining the environmental factors that influence the increase, is of great
relevance in the context of global change. A previous study has shown that the exposure of sediment-
associated microorganisms to pharmaceuticals (i.e., an antibiotic mixture) stimulates the emissions of
CH4, by affecting the methanogenesis in freshwater sediment. Here, we assess whether the exposure
history of sediment-associated microorganisms in freshwaters modifies their sensitivity to increasing
levels of pharmaceuticals reflected by differences in CH4 production. Differences in exposure history
were assumed by sampling sediment-associated microorganisms at different sites, up- and downstream of
wastewater treatment plants (WWTPs), which are point sources of pollution for a wide range of organic
and inorganic chemicals. In detail, four streams in the upper Rhine valley were sampled at four sites in
each stream: a pristine area, directly upstream of the WWTPs effluent, 50 m and 1 km downstream of the
effluent. In the laboratory, sediment was exposed to an antibiotic mixture (i.e. amoxicillin, ciprofloxacin,
erythromycin, sulfamethoxazole, and tetracycline) in a hermetically closed microcosm under anaerobic
conditions. Two treatment levels, i.e. 5 and 5000 pg/L, in addition to the negative control are tested with
10 replicates per treatment. The systems are incubated at 20+ 1° C in the dark, and CH4 and CO?2 in the
headspace are currently measured on a weekly basis, until production asymptotically approaches the
maximum levels. Metabarcoding will shed light on changes in the microbial communities throughout the
study. Data collection and analyses are still ongoing.

1.05.P-Tu036 Interactive Effects of Pollutants and Parasites on Cyanobacterial Metabolism
Erika Berenice Martinez-Ruiz', Jutta Fastner?, Stephanie Spahr' and Justyna Wolinska®, (1)Leibniz
Institute of Freshwater Ecology and Inland Fisheries, Germany, (2)UBA, Germany, (3)Leibniz Institute of
Freshwater Ecology and Inland Fisheries, Freie Universitat Berlin, Germany

Water pollution from chemical substances, such as the herbicide metolachlor (MET), and solid waste,
such as cigarette butts (CBs), poses significant risks to aquatic ecosystems. For instance, MET can disrupt
the growth and general metabolism of non-target microorganisms. Similarly, CBs, one of the most
common forms of global litter, contain various chemicals that leach into water, negatively affecting
aquatic microorganisms. Despite their prevalence, little is known about the combined effects of these
pollutants and biotic stressors, such as parasites, on phytoplankton. This study investigated the metabolic
response of the toxigenic cyanobacterium Planktothrix agardhii exposed to both biotic (the chytrid parasite
Rhizophydium megarrhizum) and abiotic stressors (CB leachate and MET). We measured key metabolic
biomarkers, including microcystin levels, protein and lipid content, lipid peroxidation, and the enzymatic
activity of superoxide dismutase (SOD) and glutathione-S-transferase (GST). MET exposure did not
significantly alter protein or lipid content or enzyme activities in either infected or uninfected cultures.
However, cyanobacteria exposed to both MET and chytrids exhibited reduced microcystin levels and
lipoperoxidation, indicating an oxidative stress response countered by non-enzymatic mechanisms. In
contrast, CB leachate reduced protein and lipid content and microcystin concentrations in the
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cyanobacteria only in the absence of the parasite, suggesting oxidative stress and metabolic disruption.
Interestingly, simultaneous exposure to CB leachate and chytrids appeared to mitigate the negative effects.
This study highlights the complex responses of cyanobacteria under combined abiotic and biotic stressors,
revealing how anthropogenic pollutants shape aquatic microbial interactions and broader ecological
processes. This work was supported by the DFG grant MA 9934/1-1 (EMR)

1.05.P-Tu037 Toxicity of ‘Eco-friendly’ Plasticizers on Plastic-Degrading Bacteria: Effects on
microbial biofilm formation and Oxidative Stress Response

Dana Fahad M.S. Mohamed and Jung-Hwan Kwon, Korea University, Korea, Republic of
Plasticizers, widely used to enhance the flexibility and durability of polyvinyl chloride (PVC), have raised
environmental and health concerns due to their potential toxicity. Traditional phthalates, like di(2 -
ethylhexyl) phthalate (DEHP), are notorious for their harmful effects, prompting the development of
alternative plasticizers such as dioctyl terephthalate (DOTP) and acetyl tributyl citrate (ATBC), which are
marketed as safer, eco-friendly options. However, the impact of these alternatives on microbial
communities, especially those involved in plastic degradation, is not well understood. This study examines
the effects of DOTP and ATBC on Rhodococcus ruber, a bacterium with plastic-degrading potential.
Using live/dead staining and CellROX Green reagent, we assess bacterial viability and oxidative stress at
various concentrations of DOTP (1%, 5%, and 10% v/v) and ATBC (1%, 5%, 10%, and 20% v/v),
reflecting concentrations commonly found in plastic products (ranging from 1 20% v/v). Our findings
reveal that both plasticizers cause significant harm to R. ruber, with increasing concentrations leading to
higher mortality rates and oxidative stress. At 10% DOTP and 20% ATBC, no live cells were detected.
These results highlight the need to better understand the environmental risks posed by alternative
plasticizers and their potential impact on the plastisphere.

1.05.P-Tu038 Exploring the Biodegradation of Microplastics Using Gut Microbiota from
Freshwater Insects

Dimitrija Savic-Zdravkovic', Tamara Janakiev’, Marija Petrovic®, Jelena Miljkovic®, Nikola Stankovic’,
Ivica Dimkic3, Ana Vladan Samardzi¢!, Jelena Slavisa Stojanovic! and Djuradj Milosevic!, (1)University
of Nis, Faculty of Sciences and Mathematics, Serbia, (2)University of Belgrade, Faculty of Biology,
Serbia, (3)University of Begrade, Faculty of Biology, Serbia

Microplastics in aquatic ecosystems pose significant risks to biodiversity and ecosystem health.
Addressing this challenge requires sustainable and innovative strategies, such as leveraging
microorganisms associated with aquatic organisms for bioremediation. This study investigates the gut
microbiota of Chironomus riparius larvae as a potential source of bacterial strains capable of degrading
microplastics. Bacterial strains isolated from the larval gut were tested for their ability to grow on minimal
media supplemented with polyethylene (PE), polyvinyl chloride (PVC), and polyamide (PA) as the sole
carbon sources. The ability to utilize microplastics was assessed by monitoring bacterial growth intensity.
Notably, strains of Peribacillus simplex and P. frigoritolerans exhibited high growth on all three types of
microplastics. Furthermore, Bacillus wiedmannii and B. thuringiensis/toyonensis demonstrated moderate
degradation activity, indicating a potential role in breaking down recalcitrant polymers. Some additional
strains, such as Paenibacillus xylanexedens, displayed limited plastic degradation. These findings
highlight the potential of C. riparius gut microbiota as a reservoir of microplastic-degrading bacteria and
underscore the importance of exploring natural microbial communities for sustainable bioremediation
solutions. Future work will focus on scaling up these processes for broader environmental applications.

1.05.P-Tu039 Do Microplastics Change the Microbial Risk Profile of Wastewater?

Olga Pantos’, Stefan Maday?, Joanne Kingsbury', Louise Weaver', Hayden Masterton’, Kim Handley’
and Gavin Lear?, (1)Institute of Environmental Science and Research, New Zealand, (2)University of
Auckland, New Zealand

Plastic pollution is pervasive and ubiquitous, and the harm it can cause is diverse. Impacts are dependent
not only on polymer type or the associated chemicals (additives and non-intentionally added substance)
but also size (nano- to macroplastics), morphotype, degree of aging and the organism and ecosystems with
which they interact. Whilst there is an extensive body of knowledge of the physical and toxicological
effects of plastics little is known of the effects on microbial function, or how two pollutants that pose a
risk to human health - plastics and microbial pathogens interact, potentially altering the risk profile of
both.

Wastewater treatment facilities act as a nexus for microbial pathogens and plastics. Depending on the level
of treatment, plastic particles are removed from wastewater before discharge to the environment.
Remaining particles are eitherreleased in treated effluent or enter the biosolids. As these plastics age they
may leach and sorb pollutants and provide substrate for biofilm formation and optimal environment for
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conjugation, possibly impacting antimicrobial resistance (AMR) traits. To address the knowledge gap that
exists for these plastic-microbe interactions we deployed five different artificially weathered plastic types
and a glass control into the final maturation pond of a municipal wastewater treatment plant in ?tautahi-
Christchurch, Aotearoa New Zealand. The plastic-associated biofilms (plastisphere) were sampled at 2, 6,
26, and 52 weeks, along with the ambient pond water, at three different depths (20, 40, and 60 cm from
the pond water surface). Plastisphere microbial diversity and functional potential were determined using
metagenomic sequence analysis.

Bacterial 16S ribosomal RNA genes composition did not vary among plastic types and glass controls but
varied among sampling times. Overall, there was no polymer-substrate specificity evident in the total
composition of genes, but sampling time and depth were significant factors. The plastisphere housed
diverse AMR gene families, potentially influenced by biofilm-mediated conjugation. The health risk of
plastic-associated microbes in the effluent may therefore pose an increasing environmental, and human
health risk and warrants further study. This study highlights that the removal of microplastics from
wastewater (ideally preventi) is critical for the protection of the environment and humans from both
chemical and microbial threats. This study was supported by the New Zealand Ministry of Business,
Innovation and Employment, Endeavour Fund Research Programme C03X 1802 (Impacts of microplastics
on New Zealand s bioheritage systems, environment, and eco-services).

1.05.P-Tu040 Microbial Degradation Potential of Hydrocarbon Contaminants in the Baltic Sea
Joeselle Serrana’, Benoit Dessirier’, Francisco J. A. Nascimento?, Elias Broman® and Malte Posself’,
(1)Stockholm University Center for Circular and Sustainable Systems (SUCCeSS), Stockholm University,
Sweden, (2)Baltic Sea Center, Stockholm University, Sweden, (3)Department of Ecology, Environment,
and Plant Sciences (DEEP), Styockholm University, Sweden, (4)Department of Ecology, Environment,
and Plant Sciences (DEEP), Stockholm University, Sweden, (5)Department of Environmental Science
(ACES), Stockholm University, Sweden

The Baltic Sea is loaded with petroleum-based substances, e.g., hydrocarbons and plastic waste, from
various sources. Microbial communities drive organic matter degradation and can naturally degrade
environmental pollutants. The information on the degradation potential of contaminant-exposed microbial
communities can be used to estimate persistence or to predict the fate or accumulation of petrole um-based
pollutants in the environment. This would be useful in managing and mitigating the crisis in crude oil and
plastic pollution in the Baltic region. However, there is still limited information on the degradation
potential of microbial communities in the Baltic Sea, alongside the lack of environmental monitoring
information on these contaminants. This prompts the need for a comprehensive profile of the region's
microbial degradation capacity. In this study, we compiled metagenomic datasets, profiled the microbial
community structure, and identified hydrocarbon degradation genes from benthic sediment and water
column samples collected from the Baltic Sea. We report the taxonomic and functional information on the
potential of Baltic Sea microbes to degrade various types of hydrocarbon contaminants. Notably,
metagenome-assembled genome taxonomy revealed that known hydrocarbon-degrading taxa (e.g.,
UBA9160 and Acidimicrobiales) were present in both benthic and pelagic environments of the Baltic.
Aerobic degradation was also the most prominent and abundant degradation pathway in all environmental
samples. The microbial taxa associated with hydrocarbon degradation showed variations in their substrate
preferences between environmental samples and across the Baltic Sea basin. Long-chain alkanes and
dibenzothiophene are the preferred substrates of hydrocarbon degraders. Our report aims to deepen our
understanding of microbial degradation of contaminants that would be useful for improving mitigation
strategies for crude oil spills and plastic pollution in the Baltic Sea while addressing critical environmental
concerns.

1.05.P-Tu041 Sea urchin Microbiota/Immune Cell Model for Assessing the Mutual Immune
Response to Nanoparticles

Annalisa Pinsino!, Andi Alijagic’, Mauro Biondo!, Magnus Engwall’, Roberta Russo’, silvia scalese?,
Viviana Scuderi®, Simona Taverna' and Martina Ussia’, (1)Institute of Translational Pharmacology (IFT),
National Research Council (CNR), Italy, (2)Man-Technology-Environment Research Center (MTM),
orebro University, Sweden, (3)Institute for Biomedical Research and Innovation (IRIB), National
Research Council, Italy, (4)Institute for Microelectronics and Microsystems (IMM), National Research
Council (CNR), Italy

Each nanomaterial exhibits novel, cutting-edge features whose benefits depend on their safety and
biocompatibility. The innate immune system acts as the first playerinvolved in the recognition/interaction
of nanomaterials, representing the main hub for explaining the safety of each new nanomaterial. Still, it is
not the only system involved. The co-evolution of the microbiota with the innate immune system built an
interdependence regulating immune homeostasis that is poorly studied, mainly because of the practical
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and ethical difficulties of studies in mammalian models. Herein, we propose a new investigative strategy
for the assessment of potential toxicity/safety concerns regarding Iron-Oxide Nanoparticles (Fe-oxide
NPs) in the Fe203 structure, known to be used in several biomedical and environmental applications, by
investigating the simultaneous interaction of particles, immune cells, and the microbiota associated with
the blood of the sea urchin in a natural co-culture system, where cell-cell signaling remains preserved. Sea
urchins share with human beings many gene families and biological pathways involved in innate immune
defense but also a complex microbial community with a high taxonomic composition, including bacteria
colonizing the human gut. The simultaneous interaction of particles, immune cells, and the associated
microbiota is addressed in vitro-ex vivo by applying a wide-ranging approach, including Raman
spectroscopy, 16S Next-Generation Sequencing, Cell Painting, and NanoString nCounter. Our findings
highlight a shift in the composition of microbial groups associated with the molecular reprogramming of
the sea urchin immune cells exposed to Fe-oxide NPs and an increase in extracellular vesicles released in
the culture medium upon insult. A tolerogenic multi-level immune cell-microbiota response is designed to
restore homeostasis and maintain the system in physiological balance by immune cell/microbiota
conditioning (mutual immune response). Based on the evidence of the similarities between sea urchins and
humans, the sea urchin microbiota/immune cell model becomes an excellent interactive proxy -to-human
system for probing the immunological safety of NPs in environmentally relevant conditions and limiting
animal use. This work has been financed by the European Union (Next-generation EU), PNRR, M.4-C2-
1.1 through the MUR-PNRR PRIN 2022 project SURPRISE (GA P2022LASKT) and the MUR-PNRR
project SAMOTHRACE (GA ECS00000022).

1.05.P-Tu042 Impact of Mining-Derived Metal Contamination on Fish Parasites at Tar Creek
Superfund Site, Oklahoma

Matteo Minghetti’, Jason B. Belden?, Aryanna rene Carr’, Matthew Bolek’ and Stacey Herriage?,
(1)Integrative Biology, Oklahoma State University, Stillwater, United States, (2)Oklahoma State
University, Stillwater, United States, (3)Oklahoma State University, United States

The Tri-State Tar Creek Mining District, once a lead and zinc mining hub, now suffers from severe
contamination, with metals like lead, cadmium, and zinc leaking into the soil and water. This study
examines how metal pollution influences fish parasitic loads and the relationship between fish and their
parasites in these stressed environments. Parasites are more sensitive to metals than fish, but specific
adaptive mechanism are poorly understood. Moreover, little is known about how metal exposure affects
parasite diversity and health. This research enhances our understanding of metal pollution's impact on
parasite populations, communities, and fish-host interactions. Field sampling took place at four sites
across the Grand Lake area in Oklahoma: two reference sites (Grand Lake Honey Creek & Sycamore
Creek) and two polluted sites (Tar Creek E40 and Miami, OK). Water analysis showed a clear gradient of
metal contamination, with zinc levels ranging from 1.1 pg/L at reference sites to 7,000 pug/L at polluted
sites. Cadmiumranged from 0.10 pg/L at reference sites to over 12 pg/L at polluted locations, and lead
levels were 1.8 png/L at reference sites and 2.5 pg/L at polluted sites. Fish were euthanized, dissected for
parasites, and species richness and parasitic load was recorded. The most common parasite, the
metacercariae stage of the trematode Posthodiplostomum sp., was isolated for metal analysis. A pool of
fifty to seventy-five metacercariae was dried and acidified for inductively couple plasma mass
spectrometry analysis (ICP-MS). Preliminary results suggest fish persist even in highly contaminated sites,
but parasite species richness is notably lower at polluted sites (Miami/E40: 2.2+ 1.1/1.0 £ 0.7) compared
to reference sites (GLHC/SYC: 2.4 +0.9/2.4 £0.547). Parasitic load differed significantly, with fish from
polluted sites hosting distinct parasite communities and an average of 109 parasites per fish, compared to
252 parasites per fish in fish from cleaner sites.

The study aims to determine if water contamination levels correlate with parasite metal bioaccumulation
and diversity changes. It explores how parasitic load differs between clean and polluted sites, whether
parasites accumulate metals differently from fish, and if fish and parasites co-evolve to tolerate metal
exposure. By examining these relationships with water chemistry, the research addresses fundamental
questions of cross-species adaptation to metal pollution.

1.05.P-Tu043 Ecotoxicological Assessment of a copper-based Nanopesticide toward Xenopus leavis
and its Gut Microbiota

Thomas Moura', Florian Chapeau', van xuan nguyen', Marion Vivant', Camille Larue', Maialen Barret,
Laurence Chevalier’, Laury Gauthier', Eric Pinelli' and Florence Mouchet!, (1)Centre de Recherche sur
la Biodiversite et l'Environnement (CRBE), Universite de Toulouse, CNRS, IRD, Toulouse INP, Universite
Toulouse 3 Paul Sabatier (UT3), France, (2)Groupe de Physique des Materiaux, GPM-UMRG6634, CNRS,
Universite de Rouen, France

Copper nanoparticles are widely used for their antibacterial and antifungal properties, especially in
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nanopesticides for agricultural applications. Their release from soil to aquatic environments might threaten
non-target organisms. Amphibians have already been heavily impacted by anthropogenic activities and
their associated gut microbiota are likely to be sensitive to products such as copper nanoparticles.
Ecotoxicological data and studies on commercial formulations that specifically focused on aquatic systems
are still scarce. The aim of this study was to determine the impact of a copper (Cu(OH)?)-based
nanopesticide, Kocide 3000® (K3), in comparison to Kocide 2000® (K2), a non-nanosized equivalent, at
environmentally relevant concentrations (0.005,0.010, 0.025 and 0.050?7mg?Cu L?1). For this purpose,
X. laevis tadpoles were exposed for 12 days, after which several endpoints were measured, and 16S rDNA
gene sequencing was performed to characterize the bacterial composition in the gut. Copper salt
(CuSO?-5H?0) was also tested to provide a benchmark for assessing copper-related toxicity alongside the
complex commercial formulations. Both Kocide® products were found to inhibit the growth of exposed
organisms with a significant effect at 0.050 mg Cu/L. Analyses showed that all contaminants, regardless
of the concentration, induced erythrocyte cell cycle disturbances. The results obtained with the
micronucleus assay demonstrated the genotoxicity of the nanopesticide K3. Regarding the intestinal
microbiota response, no effect on alpha diversity was observed at the tested doses. However, bacterial
communities were shown to be significantly altered. The effect of the two commercial products differs
from that of copper alone, inducing a differential modification of the bacterial community structure,
visible in the abundance of phyla. Only the nanopesticide K3 induced significant changes compared to the
negative control at all tested concentrations. This study highlights the effects of copper nanopesticides on
aquatic organisms and their associated microbiota, contributing to the understanding of microbial
responses to environmental stressors. It also emphasizes the need for further research into the mechanisms
underlying the genotoxic and microbiota-related impacts of copper nanopesticides, as well as their broader
ecological consequences following agricultural use.

1.05.P-Tu044 Effects of Graphene Oxide on Xenopus Laevis After Multi Pathway Exposure: Focus
on Host Associated Microbiomes

Florian Chapeau', Thomas Moura', van xuan nguyen', Maialen Barret', Marion Vivant!, Emmanuel
Flahaut’, Laury Gauthier!, Eric Pinelli' and Florence Mouchet', (1)Centre de Recherche sur la
Biodiversite et I'Environnement (CRBE), Universite de Toulouse, CNRS, IRD, Toulouse INP, Universite
Toulouse 3 Paul Sabatier (UT3), France, (2)CIRIMAT UMR 5085, France

Graphene-based nanomaterials, such as graphene oxide (GO), possess unique properties that have spurred
their application in industrial and medical fields. However, GO is likely to be released into aquatic
ecosystems during its life cycle, necessitating a thorough evaluation of its ecotoxicological risks to ensure
its safe use. Amphibians are particularly sensitive to environmental contaminants, and previous studies
have demonstrated various toxic effects of GO, including genotoxicity, primarily in larval stages through
direct exposure. This study extends the scope by investigating the combined effects of direct and trophic
GO exposure on post-metamorphic Xenopus laevis, with a focus on its impact on microbiomes critical for
host homeostasis, nutrient absorption, and immunity. To simulate realistic exposure scenarios, dipteran
larvae were exposed to different concentrations of GO for 24 hours before being introduced as prey to
juvenile Xenopus. These amphibians ingested the GO-laden larvae while also being exposed to GO in the
water column. Genomic DNA was extracted from the entire intestine and a skin fragment of Xenopus after
24 and 96 hours to analyze bacterial community composition. The microbiota of the dipteran larvae was
also characterized. The results revealed GO-induced shifts in the abundance of key intestinal phyla, such
as Firmicutes and Bacteroidetes, which are often associated with dysbiosis. On the skin, significant
alterations in microbiome composition were observed, including changes in Proteobacteria, a phylum
crucial for resistance to pathogens like Batrachochytrium dendrobatidis. Additionally, the microbiota of
dipteran larvae, representing the lower trophic level, was affected by GO exposure. This study highlights
the potential ecological consequences of GO contamination at environmentally relevant concentrations,
demonstrating its disruptive effects on microbiomes under realistic exposure conditions. The findings
underscore the importance of integrating microbiome analyses into ecotoxicological studies to account for
indirect effects that may have significant ecological implications.

1.05.P-Tu045 Assessing the Effects of Pollutants in Stormwater Wetlands on Sedimentary Microbial
Community Structure Using eDNA Metabarcoding

Anna Flynn', Sara M Long!, Vincent J. Pettigrove’, Kathryn Hassell', Jeff Shimeta' and Mark Osborn’,
(1)RMIT University, Australia, (2)Aquest Research Group, RMIT University, Australia

Pollution poses a significant threat to freshwater ecosystems with metals and pesticides in particular
representing long-term and widespread hazards. Constructed wetlands are an important tool for managing
stormwater in urban landscapes, capturing and retaining contaminants in their sediments. Currently there
is a lack of consideration for microbial taxa when determining the impacts of contamination on aquatic
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environments, and conversely an absence of microbial indices which could enhance current biomonitoring
by increasing the scope and sensitivity of analyses. Environmental DNA is expanding the field of aquatic
monitoring with the ability to assess biological profiles quickly and reliably, providing knowledge of how
contamination affects ecosystems at a microbial level. By understanding what contaminants are in our
waterways and how they affect all aspects of ecosystem functioning, we can better target mitigations to
manage responses. In this study we collected sediment samples from the inlet and outlet of nine urban
stormwater wetlands and one rural wetland, analysing them for chemical contaminants, and microbial
community structure through 16S rRNA metabarcoding. Multivariate analyses were used to determine the
interrelation between the chemical and biological data. We found significant variation in microbial
communities between the rural wetland and all stormwater wetlands, between some of the stormwater
wetlands, and between over half of the inlets to outlets. Cyanobacteria and Proteobacteria were mostly
driving this variation, along with Planctomycetota and Bacteriodota. Seven families were also identified as
having bioindicative potential for pollution in freshwater. We observed significant correlations between
community structure and zinc and barium, with the latter not previously reported to be associated with
microbial dynamics in freshwater. Our study further validates the use of eDNA metabarcoding to reliably
evaluate sedimentary microbial profiles in freshwater, highlighting its value in the assessment and
prediction of contamination in these environments. We identified pollutants of concern being seen
commonly across urban environments in Melbourne and showed evidence that they are impacting the
abundance and diversity of sedimentary microbial communities in stormwater wetlands. Through this we
were able to identify potential microbial bioindicators which could be used in a biotic index as a measure
of contamination in freshwaters.

1.05.P-Tu046 Soil Microbial Ecotoxicology — Protecting Ecosystem Key Players and Preserving
Ecosystem Services

Lara Jochum', Naomi Young® and Wllliam Orsi®, (1)Ramboll Deutschland, Germany, (2)Ramboll UK
Ltd., United Kingdom, (3)Ludwig-Maximilians-University of Munich, Department of Earth and
Environmental Sciences Palaeontology & Geobiology, Germany

This presentation will explore current requirements under various existing EU regulations to assess
ecotoxicological impact on microbial communities. It will delve into the regulations and compare with the
latest scientific studies and research to identify whether microbial communities are sufficiently protected
from hazards of chemicals emitted to the environment. Any gaps that are identified will be discussed with
regard to the effects that chemical pollutants may have on soil microbial communities. We will explore
subsequent ripple effects that extend from microbial communities to other organisms within the ecosystem
and ultimately on the functionality of the ecosystem itself. Microbial communities are the basis of most
ecosystems on Earth, ranging from deep-sea vents over planktonic communities to various soil
ecosystems. Colonization by microorganisms and their metabolic impact make these ecosystems available
to other organisms and in many cases are a driving force behind the diverse ecosystems that are found
around the world. As a result, disturbance to those sometimes very sensitive microbial communities, can
have far reaching effects, impacting biodiversity, ecosystem function and finally ecosystem services. It is
known that microorganisms can react radically to a changed chemical environment by using different
nutrients or changing their metabolism based on availability of different electron acceptors/donors. While
this is well known for lab cultures and has been extensively studied in the lab for numerous microbial
communities, the far-reaching impacts this might have on a global scale are poorly understood. Chemical
pollution may for example, lead to toxicity effects, changing the composition of microbial communities or
impact nutrient availability. With molecular tools becoming increasingly available over the past two
decades, we now have the tools to study microbial ecotoxicology in the field using a combination of
various incubation methods combined with molecular and sequencing approaches. In this presentation I
will provide an outlook on how experimental methods may be used to understand the impact of chemical
pollution on microbial communities in selected environments. Comparing this with the initial review of
the current regulatory status, we will understand which gaps will need to be addressed from a regulatory
perspective to protect microbial communities in the environment and preserve their critical function within
ecosystems.

1.05.P-Tu047 High-Throughput Screening of Organic Contaminants Affecting Host-Associated and
Environmental Microbiomes

Goksu Celik!, Claire Lamb’, Alexander Loy’ and Thilo Hofmann!, (1)University of Vienna, Centre for
Microbiology and Environmental Systems Science, Division of Environmental Geosciences, Austria,
(2)University of Vienna, Centre for Microbiology and Environmental Systems Science, Division of
Microbial Ecology, Austria

Tire chemicals and per- and polyfluoroalkyl substances (PFAS) are among the most concerning
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environmental pollutants due to their persistence, widespread distribution, and harmful effects. While
traditional (eco)toxicological studies often focus on in vitro and in vivo models, they typically involve a
limited selection of organisms, tissues or cells, with little attention is given to microbial communities.
However, microbiomes are crucial for maintaining human health and ecological balance, playing vital
roles in immune function, nutrient cycling and pathogen resistance in both human and environmental
systems. Exposure to xenobiotics, such as persistent or toxic pollutants, can disrupt microbiome
composition and is a potential driver of shifts in microbial diversity and function. To address this, we
conducted a comprehensive screening of the effects of tire chemicals and PFAS on both host-associated
(human gut and lung) and free-living (soil) microbiomes. To systematically investigate chemical
contaminant-microbiome interactions across diverse systems, we evaluated the growth of about 60
representative bacterial, archaeal, and fungal strains sourced from human gut, lung, and soil habitats,
following exposure to 30 chemicals (tire additives and PFAS) and their mixtures. Our overarching goal is
to provide the first comprehensive, cross-system understanding of the impact of emerging pollutants on
human and environmental health by elucidating how microbial growth is affected by exposure to tire
chemicals and PFAS across diverse habitats. Authors acknowledge funding from the Austrian Science
Fund, Cluster of Excellence CoE7, Grant-DOI 10.55776/COE7.

1.06.A Data-Driven Toxicology: Practical Applications and Insights into Using Existing and
Emerging Data in Support of Human and Environmental Health

1.06.A.T-01 FAIR Toxicology Data Approaches Being Developed in PARC

Iseult Lynch! and Indrani Mahapatra’, (1)School of Geography, Earth and Environmental Sciences,
University of Birmingham, United Kingdom, (2)University of Birmingham, United Kingdom

Risk Assessment, whether for humans or the environment, requires access to high quality data regarding
both exposure and hazard of chemicals, which presents a significant challenge currently as each sub -
domain (exposure, toxicology, human and environmental (bio)mitoring) has its own methodological
approaches and conventions in how to collect, capture, store and share data, and these are not necessarily
compatible (interoperable in technical terms). A major effort within PARC is devoted to developing and
optimising the working practices, and technical solutions, to enable integration of disparate data for
enhanced chemical risk assessment and responsive regulation. Toxicology data spans a huge range of
approaches (in vitro, in vivo, in silico), end-points (apical / regulatory, mechanistic), timescales (acute,
chronic, repeat dose, post-exposure monitoring, surveillance), data types (omics, image, summary etc.)
and organisational frameworks (e.g., adverse outcome pathways). Here we present the PARC Toxicology
cluster activities, including landscape mapping existing approaches (inventory of FAIR Enabling
Resources for Toxicology), the PARC metadata at investigation, study and assay (ISA-Tab) levels and
metadata capture templates and code-book, and the development of new metadata capture templates for
end-points not yet covered in the OECD Harmonized Templates. Within the PARC Toxicology cluster
activities to make toxicology data FAIR (Findable, Accessible, Interoperable and Re-usable) are grouped
under 4 key areas - regulatory toxicity, omics, images and AOP. While each have unique challenges and
objectives, there are a lot of commonalities across the approaches and tools available to support
FAIlRification of these data, such that the clustering will ensure cross-talk and sharing of best practices
across areas. A toxicology-wide landscape mapping has been performed to capture the full spectrum of
FAIR Enabling and FAIR Supporting resources, which has been published as the PARC Toxicology FAIR
Implementation profile, and will be presented along wiht a FAIR Convergene Matrix showing
commonalities with other projects / efforts working on toxicology, including the ASPIS project cluster,
and gaps where no FAIR Enabling Resources exist, as a mens to prioritrise our FAIR-Tooling
developement efforts. This is a living document that will be continuous updated as new tools or
approaches emerge, or as tools or approaches become obsolete in this fast-moving field. Funded via the
Horizon-Europe Partnership for Assessment of the Risks of Chemicals (PARC, Grant Agreement No.
101057014), with co-funding for UK contribution via Innovate UK (project ID 1003384).

1.06.A.T-02 Precision Environmental Health: A Data-Driven Approach That Identifies Hazards of
Complex Chemical Mixtures in the Environment

Xiaojing Li, Jiarui Zhou, Luisa Orsini and John K. Colbourne, School of Bioscience, Centre for
Environmental Health and Justice (CERJ), University of Birmingham, United Kingdom

The assessment and regulation of chemical toxicity to protect human health and the environment is done
one chemical at a time and seldom at environmentally relevant concentrations. However, chemicals are
found in the environment as mixtures, and their toxicity is largely unknown. Understanding the hazard
posed by chemicals within the mixture is critical to enforce protective measures.

Here, we demonstrate the application of a data-driven, hypothesis-free approach to the sentinel and
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ecotoxicology model species Daphnia to reveal the biomolecular response induced by real-world mixtures.
We exposed a Daphnia strain to the river waters of the Chaobai River and measured gene expression
profiles. Using a multi-block correlation analysis, we establish correlations between chemical mixtures
identified in 30 water samples with gene expression patterns induced by these chemical mixtures. We
identified 80 metabolic pathways putatively activated by mixtures of inorganic ions, heavy metals,
polycyclic aromatic hydrocarbons, industrial chemicals, and a set of biocides, pesticides and
pharmacologically active substances. Our data-driven approach discovered both known bioactivity
signatures with previously described modes of action and new pathways linked to undiscovered potential
hazards. This study demonstrates the feasibility of reducing the complexity of real-world mixture toxicity
to characterise the biomolecular effects of defined chemical components based on gene expression
monitoring of the sentinel species Daphnia. This work was supported by the Royal Society International
Collaboration Award (grant No IC160121), the European Union s Horizon 2020 research and innovation
programme (grant No. 965406), the National Natural Science Foundation of China (grant No.
U20A20133), and the Natural Environmental Research Council Innovation People (grant No.
NE/Y005120/1).

1.06.A.T-03 Ecotoxicity Prediction of Plastic Additives and Their Alternatives Using ToxCast/Tox21
Data-Based Machine Learning Models Within a Cross-Species Adverse Outcome Pathway
Framework

Donghyeon Kim, Siyeol Ahn and Jinhee Choi, University of Seoul, Korea, Republic of

Plastic pollution is a critical global issue, with micro- and nano-sized particles from degrading plastics
leaching additive chemicals into the environment, contributing significantly to toxicity. While hazards of
legacy plastic additives like DEHP are known, ecotoxicity data for many alternatives remain limited.
Large repositories of in vitro high-throughput screening data, such as the US EPA's ToxCast, offer
valuable resources, but their application has largely been limited to human risk assessment rather than
ecotoxicological contexts. The adverse outcome pathway (AOP) framework offers a promising approach
to bridging this gap by linking molecular toxicity endpoints to apical effects in both humans and
ecological species. This study aimed to identify cross-species AOPs relevant to plastic additives and
develop machine leaming models for predicting the ecotoxicity of alternative plasticizers. The in vitro
response of plastic additives in human cells was examined, and conserved mechanisms were identified
using SeqAPASS. These mechanisms were compared to in vivo ecotoxicity data from the ECOTOX
database to determine their relevance to apical toxicity in ecological species. Based on this analysis,
potential cross-species AOPs were identified. Machine learning models were then trained using molecular
fingerprints and datasets integrating ToxCast bioassays with ECOTOX data. Model performance was
assessed through five-fold cross-validation and in-loop validation. Mechanisms related to androgenicity
leading to developmental and reproductive toxicity were conserved across humans and fish. For chemicals
tested in both in vitro ToxCast/Tox21 assays and in vivo studies, bioactive concentrations (AC50) for
androgen receptor binding and transcription were significantly correlated with the lowest effect levels
(LELs) observed in ecological species. These findings informed the development of cross-species AOPs.
Machine learning models trained on in vitro and in vivo datasets achieved high performance, with AUC-
ROC values ranging from 0.68 to 0.92. This study demonstrated the utility of integrating ToxCast/Tox21
bioassaysand AOP frameworks to develop ecotoxicity prediction models for data-poor plastic additives
chemicals, addressing key data gaps in ecological risk assessment. A case study for screening alternative
plastic additives is ongoing. This work was supported by Korea Environmental Industry & Technology
Institute (KEITT) through 'Core Technology Development Project for Environmental Diseases Prevention
and Management', funded by Korea Ministry of Environment (MOE) (2021003310005).

1.06.A.T-04 Revolutionizing Chemical Testing: 70% of Chemicals May Not Require Fish In Vivo
Studies

Richa Malik', Bruno Campos?, Claudia Rivetti’, Luigi Margiotta-Casaluci’ and Christer Hogstrand?,
(1)King s College London, United Kingdom, (2)Unilever, Bedford, United Kingdom, (3)Unilever,
Sharnbrook, United Kingdom, (4)King's College London, United Kingdom

Environmental risk assessment is required for regulatory approval and marketing of chemicals. It
traditionally includes aquatic ecotoxicity studies of species from three trophic levels: algae, crustaceans
and fish. The large number of resources, costs, and animals used for toxicity tests, lack of societal
acceptance, and phasing out of animal testing for regulatory purposes have resulted in the increasing
uptake of the 3Rs (Reduce, Replace, and Refine) principles in safety science. These drivers alongside the
push foran enhanced understanding of toxicity, increased the attention towards the use of new approach
methodologies (NAMs). One such method is identifying chemicals for which fish are the most sensitive
aquatic taxaand understanding the biological mechanisms resulting in toxicity. The ECOTOXicology
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Knowledgebase (ECOTOX) with aquatic toxicity data for 10,157 chemicals is a valuable platform for
cross-species analysis of toxicity data. We performed a large-scale analysis of the ECOTOX data for
comparative sensitivity assessment of different aquatic species to chemicals. We hypothesised that this
would help identify group chemicals for which risk assessment based on algae and invertebrate data would
be protective of fish, too. We developed a Python pipeline to extract, refine, harmonise, and analyse the
median lethal concentrations (expressed as LC50s) and No Observed Effect Concentrations (NOECs) for
all available laboratory-based aquatic toxicity studies. Our study shows that most chemicals in the
ECOTOX database have comparable median NOECs and LC50 values across different aquatic trophic
levels, and fish display higher sensitivity than other species for only a small percentage of chemicals.
Understanding the pathways underlying the apparent higher sensitivity of fish to these chemicals may
provide a strong rationale for predicting species sensitivity to untested chemicals. It would also bypass the
need for chemical testing in fish where a more sensitive lower trophic level is available as an alternative
(algae/invertebrate).

1.06.P-Th002 The Impact of Chemicals Found in the Urban Environment on the Genetic Variation
in Mice

Daniel Guignard, Tiffany Scholier and Marissa B Kosnik, Eawag - Swiss Federal Institute of Aquatic
Science and Technology, Switzerland

Biodiversity has been declining at an alarming rate in recent years due to human activities. Among the
pressures exerted in the environment, chemical pollution has been ranked as the third largest driver of
biodiversity loss, just below land/sea use change and direct exploitation of natural resources. While
chemical risk assessments traditionally focus on species sensitivity to chemical exposure, the impact of
chemical pollution on genetic diversity remains underexplored due to challenges such as limited data
availability and high costs of sequencing many individuals from wild populations across many species.
Nonetheless, the preservation of genetic diversity of wild populations is gathering high interest from the
international community and was included in the first global policy agreement at the UN Biodiversity
Conference (COP15) in 2022. To better understand how human activities, particularly how chemical
pollution can impact the genetic profiles of populations, new computational methods are urgently needed.
To address the current knowledge gap of this growing field of research, our approach capitalizes on
publicly available data of wild single nucleotide polymorphism (SNPs) from 814 wild mice sampled
across 268 locations. We used a landscape genomics approach to characterize the relationship between
genetic variation and urban land use data as a proxy for chemical pollution. As a result, we identified 296
genes associated to the urban environment based on significant intragenic SNPs. These genes were
mapped to a new, integrated dataset connecting chemicals, toxicity pathways, and phenotypic outcomes
based upon public databases (Comparative Toxicogenomics Database, Reactome, Monarch Initiative).
Through this, we identified chemicals with strong associations to urban environments, including
combustion pollutants, consumer product derivatives, industrial chemicals, and pharmaceuticals. This
approach identified genetic variants in genes potentially adapted to the selective pressures exerted by
urban chemical exposure. Our framework provides a novel method for prioritizing chemicals based on
their potential impacts on the genetics of wild populations, therefore addressing the key challenge of
limited data availability. By integrating and repurposing disconnected datasets, this strategy supports
conservation goals and offers a scalable tool for chemical risk assessment across species and
environments.

1.06.P-Th009 Towards Reliable Chemical Toxicity Predictions with Quantified Uncertainty
Kerstin von Borries’', Katie V Beckwith?, Jonathan M Goodman?, Weihsueh A Chiu’, Olivier Jolliet' and
Peter Fantke®, (1)Technical University of Denmark, Denmark, (2)University of Cambridge, United
Kingdom, (3)Texas A&M University, United States, (4)substitue ApS, Goethe University, Denmark
Chemical impact assessments are limited by insufficient data on chemical fate, exposure and effects.
Machine learning (ML)-based in silico prediction tools offer high prediction performance and broader
applicability than conventional quantitative structure-activity/property relationships. However, their
widespread uptake has been hindered by inconsistent applicability across chemicals and lack of
transparency regarding model reliability, which undermines confidence in their predictions and
complicates integrating predicted and measured data sources. This work demonstrates how uncertainty -
aware ML can address some of these challenges by (1) developing models that quantify data- and model-
related uncertainty, and (2) using these models to predict reproductive/developmental and general non -
cancer human toxicity points of departure (PODs) for >130,000 marketed chemicals. Our results show that
the uncertainty-aware ML methods provide well-calibrated uncertainty estimates that are closely aligned
with observed prediction errors, assigning more unfamiliar chemicals higher prediction uncertainty.
Applying the models to diverse marketed chemicals identifies hotspots of high toxicity, including dioxins
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and PFAS, and areas of high uncertainty, such as alkaloids, metals and organometallic compounds. Our
results address critical data gaps by providing human toxicity PODs with 95% confidence intervals for a
large set of marketed chemicals. Furthermore, they demonstrate how uncertainty-aware ML highlights
unreliable chemical classes that should be systematically targeted in future data generation and model
development to improve prediction reliability, addressing key drivers of uncertainty such as lack of
representation or limited descriptor applicability. Widespread adoption of uncertainty -aware ML will be
crucial to enhance the transparency and reliability of ML predictions, paving the way for broader
acceptance and application of in silico approaches in chemical assessments. This work was financially
supported by the Safe and Efficient Chemistry by Design (SafeChem) project funded by the Swedish
Foundation for Strategic Environmental Research (grant no. DIA 2018/11).

1.06.P-Th011 Generalized Multivariable Linear Regression-PBPK Modelling for Nanoparticle
Biodistribution Prediction Using Physicochemical Properties

Jimeng Wu, Peter Wick and Bernd Nowack, EMPA - Swiss Federal Laboratories for Materials Science
and Technology, Switzerland

Physiologically based pharmacokinetic (PBPK) models are essential for predicting nanoparticle (NP)
biodistribution, supporting drug delivery and toxicity research. However, traditional PBPK models are
often limited to specific NP types, typically requiring animal studies for accurate parameterization, which
restricts broader applicability. This study aims to develop a generalized PBPK model that integrates
physicochemical properties for early screening of NP delivery efficiency, reducing reliance on animal
testing. We developed a generalized PBPK model based on in vivo mouse studies, assisted by
multivariable linear regression (MLR) modeling to predict the biodistribution of NPs based on their
physicochemical properties. Integrating biodistribution data from five non-dissolvable NPs (Au, FeO,
TiO?, Graphene oxide, and SiO?), we investigated how NP properties (core material, coating, zeta
potential, shape, hydrodynamic size, and dose) affect NP distribution across four key organs (kidney,
liver, spleen, lung). The model demonstrated strong predictive performance for kinetic indicators,
achieving an adjusted R? of up to 0.95. Predictor frequency analysis indicated that zeta potential and
coating had the biggest influence on biodistribution, with NP size also significantly impacting organ-
specific interactions. The model accurately predicted delivery efficiency but encountered limitations in
estimating the full set of PBPK model parameters, likely due to dataset constraints. For example, some
FeO and GO studies with identical NP properties exhibited substantial variance in PBPK model parameter
distributions, highlighting the need for more diverse NP property data to enhance predictive accuracy. In
conclusion, this generalized MLR-PBPK model provides a practical and interpretable approach for NP
evaluation, supporting early screening and reducing the need for animal studies. Expanding the dataset and
exploring non-linear models could improve predictions, particularly for full concentration-time profiles.
This model represents a promising tool for predictive toxicology and optimized NP design, with potential
applicability across species, contributing to safer and more effective NP applications.

1.06.B Data-Driven Toxicology: Practical Applications and Insights into Using Existing and
Emerging Data in Support of Human and Environmental Health

1.06.B.T-01 Searching for the Evolutionary Origins of Chemical Toxicity

John K. Colbourne, University of Birmingham, United Kingdom

Regulatory toxicology faces the fundamental challenge of setting chemical exposure safety limits for
many species, including humans, based on experimental data obtained from only a few standard test
species. This pragmatic approach to testing representative species of the animal kingdom cannot achieve
the desired protection of human health and the environment without an evolutionary and ecological
interpretation of why the toxicity experimentally observed in a suite of species (the source of toxicological
information) is predictive of the response of other distantly related organisms. PrecisionTox provides
evidence on the feasibility of understanding the health impact of chemicals on all animals, including
ecological keystone species and humans, based on the evolutionary conservation of pathways to toxicity.
The project creates and assembles transcriptomics and metabolomics data into putative biomolecular key
toxicity events shared among model species (Danio rerio embryos, Xenopus laevis embryos, Daphnia
magna, Caenorhabditis elegans and Drosophila melanogaster) and human cells. A customised data
analysis and visualisation tool allows users to explore the comparative toxicology results from a pilot
study to reveal the extent to which specific mechanistic responses in species distributed among long
branches of animal phylogeny are interpretable in light of human biology. Overall, the concept of toxicity
by descent, which posits that there is an evolutionarily shared response to chemicals across animals, can
already be gleaned from a relatively small number of tested substances. PrecisionTox builds a case for
One Health Toxicology, allowing for a concerted effort to protect people and the environment from the
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harmful effects of chemical pollution. This project has received funding from the European Union s
Horizon 2020 research and innovation programme under Grant Agreement No. 965406.

1.06.B.T-02 A Harmonized ECOTOX Dataset to Train a Random Forest Model for Predicting
Ecotoxicity Effects in Honeybees

Junxuan Shi', Olivier Jolliet' and Peter Fantke’, (1) Quantitative Sustainability Assessment, Department
of Environmental and Resource Engineering, Technical University of Denmark, Denmark, (2)substitute
ApS, Denmark

Available data for chemical ecotoxicity in honeybee are primarily ED50 acute data. However, ED10
chronic exposure levels correspond more to real-world levels and aligned with state-of-the-art life cycle
impact assessment methods, but mostly lacking. We address this gap by developing a random forest model
trained by a large, comprehensive ecotoxicity-chemical property dataset with 5328 records covering 540
chemicals. The ecotoxicity data were sourced from the ECOTOX database and primarily harmonized
through category and unit standardization to achieve data consistency and uniformity. We performed
weighted linear regressions on the harmonized dataset to extrapolate endpoints, establishing an integrated
ED10-equivalent chronic and acute dataset across different life stages (adult and larva) and exposure types
(oral and dermal). These datasets were enriched with chemical properties, e.g., mode of action, molecular
descriptors, chemical categories, from multiple sources. The enriched dataset was split into training and
test sets using two splitting schemes: totally random , where the dataset was randomly split, and random
by chemical , where the chemicals present in the training and test dataset were kept distinct. Both splitting
schemes were tested on the model training and prediction, applying cross-validation to avoid overfitting.
The totally random -based model showed a performance with root mean square error (RMSE) of 0.78,
while a decreasing performance with an RMSE of 1.34 was observed when using the random by chemical
-based model. However, we observed improved performance when constraining the dataset by fixing the
life stage and effect type, resulting in RMSE between 0.87 and 0.93. This suggests that the random forest
model was hindered by the ecotoxicity variability introduced by data attributes. By fixing these attributes,
the model achieved a satisfactory performance even with limited data of 309 records. Eventually, we
applied the random forest model to predict the ecotoxicity data of selected pesticides. These data were
input into an impact assessment model to characterize the impact of the applied pesticide on honeybee.
This study provides an integrated ecotoxicity-chemical property dataset suitable for various model training
and data analysis. We also trained a random forest model to predict ecotoxicity data for honeybee and
evaluated the impact of unknown chemicals on honeybee using the predicted ecotoxicity data. This project
is funded by Bayer AG Crop Science Division.

1.06.B.T-03 Modeling the Bigger Picture: Hierarchical Approaches for Integrating Diverse
Toxicological Data in Mechanistic Models

Florian Schunck', Wibke Busch’ and Andreas Focks?, (1)Osnabruck University, Germany, (2)Helmholtz
Center for Environmental Research, Leipzig, Germany, (3)Institute of Mathematics, Osnabriick
University, Germany

Molecular measurements from high-throughput methods are becoming increasingly available and extend
the existing wealth of diverse toxicological data. Jointly integrating such data into mechanistic models can
advance chemical risk assessment by increasing the level of biological understanding. However, there is
still a lack of understanding and methods for integrating qualitatively and quantitatively different datasets
from different experiments into mechanistic models. Two major challenges remain: 1. Datasets are often
incomplete due to experimental limitations (data sparsity). 2. Datasets from multiple sources are noisy due
to experimental and biological variation (data variability). To fully utilize such data for advancing the
understanding of the underlying processes of toxic effects of chemicals and improving predictions of
untested substances, the issues of data sparsity and data variability must be addressed. In the presented
work, these issues are addressed by applying Bayesian hierarchical modeling to a diverse dataset. As a
mechanistic model, we use a molecular TK TD model fitted on time-resolved internal concentration, nrf2
expression, and survival data after exposure to diclofenac, diuron, and naproxen from 42 experiments with
zebrafish embryos. To study the potential of hierarchical modeling, we estimate the true external
concentration as a function of the nominal external concentration multiplied by an experiment-specific
deviation factor. Early results show that, on average, the modeled external concentrations deviate by a
factor of 2.1 (94% HDI =[1.9, 2.3]) with a log standard deviation of 0.81 from the nominal
concentrations. Using the hierarchical approach, all 42 experiments included in the entire dataset could be
used. In contrast, when estimating the model parameters without a hierarchical approach, 11 experiments
where exposure concentrations clearly deviated from the nominal concentrations had to be excluded to
achieve a reasonable fit. The approach shows how hierarchical modeling approaches can be instrumental
in revisiting existing experimental data and integrating them into mechanistic models together with newly
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incoming molecular data to understand chemical effects in organisms and approach predictive risk
assessment.

1.06.B.T-04 A Data Analysis Pipeline for High-Content Bioimage Phenotyping in Toxicology:
Development and Applications

Miha Tome', Barbara Jozef*, Sven Mosimann®, Kristin Schirmer® and Anze Zupanic', (1)Department of
Biotechnology and Systems Biology, National Institute of Biology, Slovenia, (2)Department
Environmental Toxicology, Eawag, Switzerland, (3)(1) Department Environmental Toxicology, Eawag,
Dubendorf; (2) Institute of Biogeochemistry and Pollutant Dynamics, ETHZ, Zurich, Switzerland
Our research on fish demonstrated a strong link between in vitro cellular response, such as reduced
proliferation, and in vivo impaired growth following chemical exposure. Chemicals that didn t impair
growth in fish similarly fail to reduce cell count in vitro. This raises a question: how do chemicals with
diverse structures and mechanisms of action result in the same outcome reduced cell population and thus,
impaired fish growth?

Investigating these questions, we used the RTgill-W1 cell line from rainbow trout, known for its
predictive power in linking in vitro cell numbers with in vivo organism size. We employed established
methods, such as chemical exposure experiments and transcriptomics, and innovative methods such as
translatomics and high-content bioimage phenotyping.

Here, we present a novel computational pipeline for the analysis of high-content bioimages for
ecotoxicological purposes. The pipeline includes extracting information from segmented images, quality
control with trained classifiers, pooling of the data at the individual cell level, removal of batch effects and
outliers, and feature selection and correlation filtering. Exploration of each step allowed us to establish an
optimal decision tree for noise reduction and refining the data for interpretation. Among other, we showed
that standardization of the data is needed for accurate analysis of the images, while removal of the
artefacts seemed less important. We also introduced a new method for selecting the most relevant features
based on dose-response considerations; and showed that the maximum-mean discrepancy can be used as a
measure of image perturbation, which is slightly more sensitive than traditional cell-count based
concentration-response curve fitting. We found that the 2D UMAP data projection was the most helpful
for biological interpretation of the results, as it shows a separation of the cell populations both with
increasing chemical concentration as well as with days after exposure. Features related to the lysosome
and nuclei intensity were among the most perturbed, pointing to impaired autophagy and cell cycle
disruption.

Tailored to our specific experimental setup and biological question, this pipeline enabled the management
and analysis of large bioimaging datasets, producing clearer dose-response signals for interpreting cellular
mechanisms. The presented study serves as a blueprint for constructing similar workflows for a wide
range of high-content image-based assays.

1.06.P-Th001 Benchmarking Environmental Risk for Plant Protection Products: A Case for
Insecticides and Acaricides

Paul Nnamdi Ozoh and Ralf Bernhard Schaefer, Research Center One Health Ruhr, Ecotoxicology and
Faculty of Biology, University Duisburg-Essen, Germany

Agricultural pesticides, while vital for crop protection, are increasingly recognised as critical contributors
to biodiversity loss despite stringent regulatory frameworks in the European Union (EU). Current
environmental risk assessments (ERA) for plant protection products (PPPs) often fail to provide
comparable risk outcomes across substances, taxonomic groups, and environmental compartments. This
study addresses this gap by developing a benchmarking framework to rank PPPs based on their relative
environmental risks, focusing on insecticides and acaricides approved in the EU. We compiled a
comprehensive database using prospective ERA data from regulatory sources to achieve this. Key
parameters included toxicity, persistence, bioaccumulation, mobility, and exposure scenarios. The risk
quotient (RQ) for aquatic organisms served as the primary benchmark, enabling comparisons across
organism groups, representative uses, time scales, tiers, and exposure scenarios.

Preliminary results highlight significant variability in RQs, with several substances approved only for
specific uses or with risk mitigation measures. Notably, substances with high persistence and
bioaccumulative potential posed elevated risks. These findings underline the importance of tier-specific
analyses and the need for consistent, comparative methodologies.

Our study underscores the potential of benchmarking to enhance the transparency and efficiency of ERAs,
enabling more informed regulatory decisions. This framework can advance biodiversity protection and
inform future regulatory practices by identifying high-risk substances and prioritising mitigation
strategies. This investigation is supported by the European Partnership forthe Assessment of Risks from
Chemicals (PARC) under grant agreement No. 101057014. This publication reflects only the author's
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view, and the European Commission is not responsible for any use that may be made of the information it
contains.

1.06.P-Th010 Prediction of In Vitro Neurotoxicity Through Machine Learning

Christoph Schuer!, Lilian Gasser’, Antoine Escoyez’, Kristin Schirmer', Guillaume Obozinski’ and
Marco Baity-Jesi!, (1)Eawag, Swiss Federal Institute of Aquatic Science and Technology, Switzerland,
(2)Swiss Data Science Center (SDSC), Switzerland

Neurotoxicants, i.e., chemicals that specifically affect structural or functional aspects of the nervous
system, pose a challenge to environmental hazard assessment. Neurotoxicity can follow different modes of
actions by targeting specific receptors, molecules, or cells within an organism. Hence, many in vitro
assays have been developed to assess the effects of chemicals on different mechanistic targets or cellular
structures. However, even with their marked advantages, high throughput in vitro methods cannot fulfill
the growing needs for fast and cost-effective neurotoxicity testing of chemicals. Here, in silico methods,
such as machine learning models, can integrate a range of in vitro endpoints to allow for rapid and, after
model implementation, low-cost prediction of neurotoxic potential across a broad range of assay
endpoints. We selected neurotoxicity-related data for in vitro effect assays from the latest version of
invitroDB database and processed them through the pytcpl pipeline by Arturi et al. (under revision). The
resulting dataset of 50 endpoints was split into training and test data and used to develop binary
classification models (logistic regression, support vector machines, random forest, and extreme gradient
boosting (XGBoost). The Friedman s tests for all endpoints showed that, based on average precision,
ROC, and MCC, the models perform similarly, and no model is superior. For 42 of 50 endpoints all
models performed better than random and for more than half of the endpoints all models achieved an
average precision above 0.6. Class imbalance, e.g., overrepresentation of inactive compounds, and
differences in the range of chemical properties between training and test set influenced performance as
well as the threshold used to label a chemical as active in a respective endpoint. The latter was further
investigated at different levels (response levels of 0.1, 0.5,0.9 in an endpoints) and, for some endpoints,
lowering the threshold towards the more conservative level of 0.1 improved the performance. Overall, the
application of machine learning models to predict neurotoxicity based on in vitro data shows promise to
enable rapid prediction of the neurotoxic potential of chemicals. This, in turn, strengthens the case for the
use of machine learning to integrate data sources from different alternatives to animal testing with
chemical features to cover a broad spectrum of modes of action.

1.06.P Data-Driven Toxicology: Practical Applications and Insights into Using Existing and
Emerging Data in Support of Human and Environmental Health

1.06.P-Th001 Benchmarking Environmental Risk for Plant Protection Products: A Case for
Insecticides and Acaricides

Paul Nnamdi Ozoh and Ralf Bernhard Schaefer, Research Center One Health Ruhr, Ecotoxicology and
Faculty of Biology, University Duisburg-Essen, Germany

Agricultural pesticides, while vital for crop protection, are increasingly recognised as critical contributors
to biodiversity loss despite stringent regulatory frameworks in the European Union (EU). Current
environmental risk assessments (ERA) for plant protection products (PPPs) often fail to provide
comparable risk outcomes across substances, taxonomic groups, and environmental compartments. This
study addresses this gap by developing a benchmarking framework to rank PPPs based on their relative
environmental risks, focusing on insecticides and acaricides approved in the EU. We compiled a
comprehensive database using prospective ERA data from regulatory sources to achieve this. Key
parameters included toxicity, persistence, bioaccumulation, mobility, and exposure scenarios. The risk
quotient (RQ) for aquatic organisms served as the primary benchmark, enabling comparisons across
organism groups, representative uses, time scales, tiers, and exposure scenarios.

Preliminary results highlight significant variability in RQs, with several substances approved only for
specific uses or with risk mitigation measures. Notably, substances with high persistence and
bioaccumulative potential posed elevated risks. These findings underline the importance of tier-specific
analyses and the need for consistent, comparative methodologies.

Our study underscores the potential of benchmarking to enhance the transparency and efficiency of ERAs,
enabling more informed regulatory decisions. This framework can advance biodiversity protection and
inform future regulatory practices by identifying high-risk substances and prioritising mitigation
strategies. This investigation is supported by the European Partnership forthe Assessment of Risks from
Chemicals (PARC) under grant agreement No. 101057014. This publication reflects only the author's
view, and the European Commission is not responsible for any use that may be made of the information it
contains.
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1.06.P-Th002 The Impact of Chemicals Found in the Urban Environment on the Genetic Variation
in Mice

Daniel Guignard, Tiffany Scholier and Marissa B Kosnik, Eawag - Swiss Federal Institute of Aquatic
Science and Technology, Switzerland

Biodiversity has been declining at an alarming rate in recent years due to human activities. Among the
pressures exerted in the environment, chemical pollution has been ranked as the third largest driver of
biodiversity loss, just below land/sea use change and direct exploitation of natural resources. While
chemical risk assessments traditionally focus on species sensitivity to chemical exposure, the impact of
chemical pollution on genetic diversity remains underexplored due to challenges such as limited data
availability and high costs of sequencing many individuals from wild populations across many species.
Nonetheless, the preservation of genetic diversity of wild populations is gathering high interest from the
international community and was included in the first global policy agreement at the UN Biodiversity
Conference (COP15) in 2022. To better understand how human activities, particularly how chemical
pollution can impact the genetic profiles of populations, new computational methods are urgently needed.
To address the current knowledge gap of this growing field of research, our approach capitalizes on
publicly available data of wild single nucleotide polymorphism (SNPs) from 814 wild mice sampled
across 268 locations. We used a landscape genomics approach to characterize the relationship between
genetic variation and urban land use data as a proxy for chemical pollution. As a result, we identified 296
genes associated to the urban environment based on significant intragenic SNPs. These genes were
mapped to a new, integrated dataset connecting chemicals, toxicity pathways, and phenotypic outcomes
based upon public databases (Comparative Toxicogenomics Database, Reactome, Monarch Initiative).
Through this, we identified chemicals with strong associations to urban environments, including
combustion pollutants, consumer product derivatives, industrial chemicals, and pharmaceuticals. This
approach identified genetic variants in genes potentially adapted to the selective pressures exerted by
urban chemical exposure. Our framework provides a novel method for prioritizing chemicals based on
their potential impacts on the genetics of wild populations, therefore addressing the key challenge of
limited data availability. By integrating and repurposing disconnected datasets, this strategy supports
conservation goals and offers a scalable tool for chemical risk assessment across species and
environments.

1.06.P-Th003 Data-Driven Insights into Plastic Additives-Induced Toxicities Using Stressor-centric
Adverse Outcome Pathway (AOP) Networks

Nikhil Chivukula’', Ajaya Kumar Sahoo!, Shreyes Rajan Madgaonkar!, Kundhanathan Ramesh?,
Shambanagouda Rudragouda Marigoudar®, Krishna Venkatarama Sharma?® and Areejit Samal’, (1)The
Institute of Mathematical Sciences (IMSc); Homi Bhabha National Institute (HBNI), India, (2)The
Institute of Mathematical Sciences (IMSc), India, (3)National Centre for Coastal Research, Ministry of
Earth Sciences, Government of India, India

Plastics are pervasive pollutants in atmospheric, terrestrial, and aquatic ecosystems due to their
widespread use and environmental persistence. Plastic additives, intentionally incorporated to enhance
plastic properties, leach into the environment upon plastic degradation, posing significant ecological and
human health risks. Limited knowledge of these chemicals across the plastic life cycle hampers effective
regulation and product safety assessments. To address this challenge, a data-centric approach was
employed to investigate the toxicological impacts of plastic additives through the Adverse Outcome
Pathway (AOP) framework. The study also focused on classification of additives by their presence in
priority use sectors, exploration of associated toxicity pathways, and identification of prevalent adverse
health outcomes linked to plastic additives. A dataset of 6470 additives from chemicals documented in
plastics was curated and classified into ten priority use sectors, including food packaging, personal care
products, and agriculture. Toxicogenomics and biological endpoint data from five exposome-relevant
resources were integrated to identify associations between 1287 additives and 322 complete, high-quality
AOPs documented in AOP-Wiki. These associations informed the construction of a stressor-centric AOP
network, categorizing additives by use sectors and organizing AOPs under 27 disease categories according
to the documented adverse outcomes. Individual plastic additive AOP networks were visualized and made
publicly accessible at https://cb.imsc.res.in/saopadditives/. The utility of the constructed plastic additives
AOP network was demonstrated by identifying highly relevant AOPs for three priority additives:
benzo[a]pyrene (B[a]P), bisphenol A (BPA), and bis(2-ethylhexyl) phthalate (DEHP). Published
experimental evidence was used to explore the human- and ecotoxicology-relevant toxicity pathways
associated with these additives. Additionally, this study revealed that many of these additives, which are
produced in high volumes globally, can potentially accumulate in human tissues as xenobiotics, and lead
to severe adverse effects on various organ systems. Overall, this study provides the first stressor AOP
network for plastic additives, revealing toxicity pathways and prevalent adverse outcomes. It also assists
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in their risk assessment and regulatory decision-making, thereby contributing towards a toxic-free circular
economy for plastics.

1.06.P-Th004 Development of an Adverse Outcome Pathway Leading to Neurodevelopmental
Disorders and its Application to Screening Chemicals in Consumer Products

Siyeol Ahn, Donghyeon Kim, Keon Kang, Hyunwoo Kim, Kimoon Na and Jinhee Choi, School of
Environmental Engineering, University of Seoul, Korea, Republic of

The environmental causes of neurodevelopmental disorders (NDDs) are still poorly understood. There is
growing evidence that exposure to various chemicals in consumer products, including endocrine
disrupting chemicals, potentially affect development and behavior. In this context, a putative AOP
network associated with NDD was identified to provide insight into the NDD potential of chemicals in
consumer products using an Integrated Testing Strategy (ITS). First, human genes related to the synaptic
function mechanism of NDD were selected using the SFARI Gene database. Next, the putative AOP
network was developed using the database mining approach using the Comparative Toxicogenomics
Database and AOP Wiki. Leveraging this AOP network, chemicals in consumer products were screened
by assigning ToxCast assays to specific key events (KEs). Further experiments were performed on KEs
that were not assigned to the ToxCast assay, such as BDNF level, NMDA receptor binding, and learning
(measured as development and behavior). For these assays, human embryonic stem cells, human neural
stem cells, Caenorhabditis elegans wildtype and mutants (nlg-1(If) and nrx-1(If)) were exposed to
chemicals and molecular docking were performed. Among the chemicals in consumer products, BPA and
DEHP showed high bioactivity for ToxCast assay related to AOP network such as calcium influx,
decreased synaptogenesis, and decreased neuronal network function. Next, BPA has been predicted to
have the highest binding affinity for NMDA receptor binding, a Molecular Initiating Event. When exposed
to BPA and DEHP, C. elegans (wild type, nlg-1, nrx-1) showed significant changes in locomotive
behavior and BDNF levels in human stem cells were also altered. BPA has the highest NDD-leading
potential, as BPA reacted with most KEs. ITS was applied to ToxCast database, in silico prediction, in
vitro, stem cells, and C. elegans disease models. This study suggests that environmentally concerning
chemicals can be screened for their effects on disease potential using our ITS. This work was supported by
Korea Environment Industry & Technology Institute (KEITI) through Technology Development Project
for Safety Management of Household Chemical Products, funded by Korea Ministry of Environment
(MOE)(RS-2023-00215309).

1.06.P-Th005 Leveraging Zebrafish Embryo Phenotypic Observations to Advance Data-Driven
Analyses in Toxicology

Nils Kliiver, Paul Michaelis, Silke Aulhorn, Hannes Bohring, Jan Bumberger, Kristina Haase, Tobias
Kuhnert, Eberhard Kuester, Janet Kruger, Till Luckenbach, Riccardo Massei, Lukas Nerlich, Sven
Petruschke, Thomas Schnicke, Anton Schnurpel, Stefan Scholz, Nicole Schweiger, Daniel Sielaff and
Wibke Busch, Helmholtz Center for Environmental Research, Germany

Zebrafish have emerged as a central model organism in toxicological research. Zebrafish embryos are
exempt from certain animal testing regulations which facilitates their use in toxicological testing. Next to
the zebrafish embryo acute toxicity test (ZFET) according to the OECD TG 236, fish embryos are used in
mechanistic investigations, chemical screenings, in ecotoxicology, and drug development. However,
inconsistencies in the applied test protocols and the monitored endpoints in addition to a lack of
standardized data formats, impede comprehensive meta-analyses and cross-study comparisons. To address
these challenges, we developed the Integrated Effect Database for Toxicological Observations (INTOB), a
comprehensive data management tool that standardizes collection of metadata and phenotypic
observations using a controlled vocabulary. By incorporating data from more than 600 experiments into
the database and subsequent comprehensive data analyses, we demonstrate its utility in improving the
comparability and interoperability of toxicity data. Our results show that the ZFET can detect toxicity
spanning seven orders of magnitude at the scale of effect concentrations. We also highlight the potential of
read-across analyses based on morphological fingerprints and their connection to chemical modes of
action, provide information on control variability of the ZFET, and highlight the importance of time for
mechanistic understanding in chemical exposure-effect assessments. With our data analysis workflow and
INTOB database we demonstrate how professional data management marks a significant advancement by
offering a comprehensive framework for the systematic use of zebrafish embryo toxicity data, thus paving
the way for more reliable, data-driven chemical risk assessment.

1.06.P-Th006 Derivation of Hazardous Concentrations of Soil Pollutants for The TRIAD Approach

Haemi Kim', Dokyung Kim?, Yubeen Song!, Sun-Hwa Nam?, Lia Kim', Seunghun Hyun’, Sunhee Hong?,
Seung-Woo Jeong® and Youn-Joo An?, (1)Department of Environmental Health Science, Konkuk
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University, Korea, Republic of, (2)Department of Environmental Health Science / Human and Eco Care
Center (HECC), Konkuk University, Korea, Republic of, (3)Department of Environmental Science and
Ecological Engineering, Korea University, Korea, Republic of, (4)Department of Plant Resources and
Landscape, Hankyong National University, Korea, Republic of, (5)Department of Environmental
Engineering, Kunsan National University, Korea, Republic of

The TRIAD approach, published by ISO in 2017 for site-specific soil ecological risk assessment,
integrates chemical-, ecotoxicological-, and ecological-lines of evidence (LoEs) to calculate integrated
risk (IR). To determine and refine the chemical-LoE, hazardous concentrations based on species
sensitivity distribution (SSD) require toxicity data on pollutants. Some countries (e.g., USA, Australia,
Netherlands, UK, and Cananda) has their own ecological protection standards, meanwhile, other countries
may not have their own standards for pollutants. Thus, this study aimed to collect soil toxicity data of soil
pollutants and to estimate hazardous concentrations based on SSD for TRIAD. Twenty pollutants were
prioritized and categorized, and their toxicity data were sourced and classified from the USEPA ECOTOX
database. Hazardous concentrations were then estimated based on SSD analysis. This study is significant
as it redefines ecological protection standards for soil pollutants using diverse data sources, making the
results applicable to international guidelines, irrespective of specific national standards. Our data provide a
foundation for site-specific ecological risk assessments, contributing to the development and enhancement
of the TRIAD guideline. This work was supported by Korea Environment Industry & Technology Institute
(KEITI) funded by Korea Ministry of Environment N0.2022002450002(RS-2022-KE002074).

1.06.P-Th007 Network-Based Investigation of Petroleum Hydrocarbons-Induced Ecotoxicological
Effects and Their Risk Assessment

Shreyes Rajan Madgaonkar’, Ajaya Kumar Sahoo’, Nikhil Chivukula’, Panneerselvam Karthikeyan?,
Kundhanathan Ramesh’, Shambanagouda Rudragouda Marigoudar’, Krishna Venkatarama Sharma’ and
Areejit Samal', (1)The Institute of Mathematical Sciences (IMSc); Homi Bhabha National Institute
(HBNI), India, (2)National Centre for Coastal Research, Ministry of Earth Sciences, Government of India,
India, (3)The Institute of Mathematical Sciences (IMSc), India

Petroleum hydrocarbons (PHs), primarily made of carbon and hydrogen, are significant environmental
pollutants derived from crude oil and its products. They are introduced into ecosystems through
anthropogenic activities such as transportation, offshore drilling, and oil spills, causing long-term
ecological harm. While environmental risks of PHs are often assessed using total petroleum hydrocarbon
(TPH) levels, the risks posed by individual PHs and their toxicity mechanisms remain underexplored. This
study addresses this challenge by leveraging network-based approaches to evaluate the ecological effects
of PH exposure. A curated dataset of 320 PHs was developed from literature, and toxicological endpoint
data were systematically integrated. Stressor-centric adverse outcome pathway (AOP) networks linked 75
PHs to 177 ecotoxicologically relevant AOPs in AOP-Wiki, while stressor-species networks were
constructed using toxicity concentration and bioconcentration data from ECOTOX for 80 and 28 PHs,
respectively. Species sensitivity distributions (SSDs) were generated to calculate hazard concentrations
(HCO05) for aquatic species and predicted no-effect concentrations (PNECs) and risk quotients were
derived for US EPA priority polycyclic aromatic hydrocarbons (PAHs) based on environmental data from
Indian coastal and river waters. Notably, these analyses revealed that many aquatic species, particularly
crustaceans, are highly sensitive to PH exposure, emphasizing the need for targeted protective measures in
ecosystems where such pollutants are prevalent. This study advances the understanding of PH-induced
toxicity through network-based approaches, uncovering PH-specific toxicity pathways and ecological
risks. Additionally, derived threshold concentrations and AOP data can guide environmental quality
standards. Findings have practical applications for events like oil spills, enabling the formulation of more
effective mitigation strategies. By using network-based frameworks to analyze ecotoxicological data, this
study highlights how PHs affect ecological species, with potentially broader implications for human and
animal health within the One Health context. Ultimately, this study highlights the importance o f regulating
PHs in the environment and safeguarding ecosystem health.

1.06.P-Th008 Enhancing Interpretability of High-Throughput Toxicological Data Using Self-
Organising Maps

Jessica Reinmueller!, Sebastian Buchinger!, Andreas Schuettler’ and Joerg Hackermueller?, (1)German
Federal Institute of Hydrology (BfG), Germany, (2)Centre for Environmental Research, Germany
The availability of toxicity data for the huge number of chemicals found in the environment is limited,
which results in substantial challenges during monitoring and assessment of environmental contamination.
High-throughput initiatives like the Tox21 program of the US-Environmental Protection Agency (EPA)
aim to fill this gap by supplying in vitro effect data for thousands of chemicals and hundreds of different
endpoints. Yet, even such datasets can be scarce and heterogeneous due to, for instance, varying test
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substances and concentration ranges, which often limits the predictive power of models based on this data.
In order to address these challenges, the hypothesis that self-organising maps (SOMs) can be employed to
enhance the interpretability of such effect data and to fill data gaps was formulated. Therefore, data from
the ToxCast database (version 4.1, US-EPA) were manually curated and aggregated. Concentration-
response curves of reference substances were modelled using nonlinear Bayesian regression.
Subsequently, effect data of test substances were normalised based on these reference curves of the
respective assay followed by modelling the concentration-response curves of test substances using
nonlinear least-squares regression. The respective best-fitting models were used for the extrapolation of
effect data within a defined concentration range. Finally, using the SOM algorithm, assays were organised
into a two-dimensional map based on the similarity of the extrapolated effect curves of the tested
substances, thereby reducing data dimension and filling data gaps. The SOM performance was enhanced
by tuning hyperparameters based on summed squares of topological error and explained variance.
Bootstrap resampling with the tuned parameters was performed to analyse robustness. The trained SOM
can be used, for instance, in the assessment of environmental monitoring data of chemical contamination
for screening and prioritisation of chemicals and their effects. To do so, effect profiles for specific
chemicals or mixtures using the map's structure were generated exemplarily as a concise visual
representation of in vitro effects. In summary, a framework is proposed to complement gap -filling
approaches in an effect-based way rather than based on chemical structure as in read-across approaches,
while also increasing the robustness and interpretability of effect data, thereby aiding in prioritising
chemicals and effects in environmental monitoring.

1.06.P-Th009 Towards Reliable Chemical Toxicity Predictions with Quantified Uncertainty
Kerstin von Borries', Katie V Beckwith?, Jonathan M Goodman?, Weihsueh A Chiu’, Olivier Jolliet' and
Peter Fantke?, (1)Technical University of Denmark, Denmark, (2)University of Cambridge, United
Kingdom, (3)Texas A&M University, United States, (4)substitue ApS, Goethe University, Denmark
Chemical impact assessments are limited by insufficient data on chemical fate, exposure and effects.
Machine learning (ML)-based in silico prediction tools offer high prediction performance and broader
applicability than conventional quantitative structure-activity/property relationships. However, their
widespread uptake has been hindered by inconsistent applicability across chemicals and lack of
transparency regarding model reliability, which undermines confidence in their predictions and
complicates integrating predicted and measured data sources. This work demonstrates how uncertainty -
aware ML can address some of these challenges by (1) developing models that quantify data- and model-
related uncertainty, and (2) using these models to predict reproductive/developmental and general non -
cancer human toxicity points of departure (PODs) for >130,000 marketed chemicals. Our results show that
the uncertainty-aware ML methods provide well-calibrated uncertainty estimates that are closely aligned
with observed prediction errors, assigning more unfamiliar chemicals higher prediction uncertainty.
Applying the models to diverse marketed chemicals identifies hotspots of high toxicity, including dioxins
and PFAS, and areas of high uncertainty, such as alkaloids, metals and organometallic compounds. Our
results address critical data gaps by providing human toxicity PODs with 95% confidence intervals for a
large set of marketed chemicals. Furthermore, they demonstrate how uncertainty -aware ML highlights
unreliable chemical classes that should be systematically targeted in future data generation and model
development to improve prediction reliability, addressing key drivers of uncertainty such as lack of
representation or limited descriptor applicability. Widespread adoption of uncertainty -aware ML will be
crucial to enhance the transparency and reliability of ML predictions, paving the way for broader
acceptance and application of in silico approaches in chemical assessments. This work was financially
supported by the Safe and Efficient Chemistry by Design (SafeChem) project funded by the Swedish
Foundation for Strategic Environmental Research (grant no. DIA 2018/11).

1.06.P-Th010 Prediction of In Vitro Neurotoxicity Through Machine Learning

Christoph Schuer!, Lilian Gasser’, Antoine Escoyez’, Kristin Schirmer', Guillaume Obozinski’ and
Marco Baity-Jesi', (1)Eawag, Swiss Federal Institute of Aquatic Science and Technology, Switzerland,
(2)Swiss Data Science Center (SDSC), Switzerland

Neurotoxicants, i.e., chemicals that specifically affect structural or functional aspects of the nervous
system, pose a challenge to environmental hazard assessment. Neurotoxicity can follow different modes of
actions by targeting specific receptors, molecules, or cells within an organism. Hence, many in vitro
assays have been developed to assess the effects of chemicals on different mechanistic targets or cellular
structures. However, even with their marked advantages, high throughput in vitro methods cannot fulfill
the growing needs for fast and cost-effective neurotoxicity testing of chemicals. Here, in silico methods,
such as machine learning models, can integrate a range of in vitro endpoints to allow for rapid and, after
model implementation, low-cost prediction of neurotoxic potential across a broad range of assay
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endpoints. We selected neurotoxicity-related data for in vitro effect assays from the latest version of
invitroDB database and processed them through the pytcpl pipeline by Arturi et al. (under revision). The
resulting dataset of 50 endpoints was split into training and test data and used to develop binary
classification models (logistic regression, support vector machines, random forest, and extreme gradient
boosting (XGBoost). The Friedman s tests for all endpoints showed that, based on average precision,
ROC, and MCC, the models perform similarly, and no model is superior. For 42 of 50 endpoints all
models performed better than random and for more than half of the endpoints all models achieved an
average precision above 0.6. Class imbalance, e.g., overrepresentation of inactive compounds, and
differences in the range of chemical properties between training and test set influenced performance as
well as the threshold used to label a chemical as active in a respective endpoint. The latter was further
investigated at different levels (response levels 0of 0.1, 0.5,0.9 in an endpoints) and, for some endpoints,
lowering the threshold towards the more conservative level of 0.1 improved the performance. Overall, the
application of machine learning models to predict neurotoxicity based on in vitro data shows promise to
enable rapid prediction of the neurotoxic potential of chemicals. This, in turn, strengthens the case for the
use of machine learning to integrate data sources from different alternatives to animal testing with
chemical features to cover a broad spectrum of modes of action.

1.06.P-Th011 Generalized Multivariable Linear Regression-PBPK Modelling for Nanoparticle
Biodistribution Prediction Using Physicochemical Properties

Jimeng Wu, Peter Wick and Bernd Nowack, EMPA - Swiss Federal Laboratories for Materials Science
and Technology, Switzerland

Physiologically based pharmacokinetic (PBPK) models are essential for predicting nanoparticle (NP)
biodistribution, supporting drug delivery and toxicity research. However, traditional PBPK models are
often limited to specific NP types, typically requiring animal studies for accurate parameterization, which
restricts broader applicability. This study aims to develop a generalized PBPK model that integrates
physicochemical properties for early screening of NP delivery efficiency, reducing reliance on animal
testing. We developed a generalized PBPK model based on in vivo mouse studies, assisted by
multivariable linear regression (MLR) modeling to predict the biodistribution of NPs based on their
physicochemical properties. Integrating biodistribution data from five non-dissolvable NPs (Au, FeO,
TiO?, Graphene oxide, and SiO?), we investigated how NP properties (core material, coating, zeta
potential, shape, hydrodynamic size, and dose) affect NP distribution across four key organs (kidney,
liver, spleen, lung). The model demonstrated strong predictive performance for kinetic indicators,
achieving an adjusted R? of up to 0.95. Predictor frequency analysis indicated that zeta potential and
coating had the biggest influence on biodistribution, with NP size also significantly impacting organ-
specific interactions. The model accurately predicted delivery efficiency but encountered limitations in
estimating the full set of PBPK model parameters, likely due to dataset constraints. For example, some
FeO and GO studies with identical NP properties exhibited substantial variance in PBPK model parameter
distributions, highlighting the need for more diverse NP property data to enhance predictive accuracy. In
conclusion, this generalized MLR-PBPK model provides a practical and interpretable approach for NP
evaluation, supporting early screening and reducing the need for animal studies. Expanding the dataset and
exploring non-linear models could improve predictions, particularly for full concentration-time profiles.
This model represents a promising tool for predictive toxicology and optimized NP design, with potential
applicability across species, contributing to safer and more effective NP applications.

1.06.P-Th012 Evaluation of Human Exposure to Phthalates and Correlation with Contamination in
the Indoor Environment

Glaucia Olivatto and Joyce Cristale, UNICAMP, Brazil

The technological advances in the last century have led to the large scale production of a huge number of
synthetic organic compounds, used in various types of applications. As a result, high concentrations of
toxic substances are now present in the environment, which can have harmful effects on human health and
ecosystems. One group of compounds that has raised great concern is the phthalates, which, despite the
imposition of restrictions and regulations in some countries, still reach an annual global consumption of 6
million tons. These products are mainly employed as plasticizers, which are used in the production of food
packaging, toys, cosmetics, medical devices, and construction materials, among others. Phthalates are not
covalently bound to polymers and can easily migrate into the environment or fluid system, being
commonly reported in environmental samples,food and inside environments. Knowing that a large part of
post-pandemic society has adopted hybrid working hours, which means that they stay in their homes for
longer periods each week, the presence of these compounds in indoor air and dust samples has been
indicated as an important route of human exposure to phthalates, through involuntary ingestion, inhalation,
and/or dermal absorption. Human exposure to these products has been proven to be related to various
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diseases and health implications. Thus, the aim of this study was to reuse existing data in the scientific
literature on the occurrence of phthalate products inside homes, considering air and dust samples, as well
as their correlation with biological samples from residents of the habitations. For this, we analyzed
empirical data and used equationsto estimate the daily uptake per individual and the health risk associated
with these pollutants. Our results indicate that the phthalate metabolites identified through biomonitoring
correlate with the phthalates identified in the internal environment of the homes, with higher molecular
weight phthalates being more frequent in dust samples and lower molecular weight phthalates being more
frequent in air samples. The risk assessment shows that children are the most vulnerable to daily intake
through involuntary ingestion of dust, and the estimated values are worrying and exceed the tolerable
limits set by international authorities. For further information and risk assessments of human exposure in
this context, more studies covering the African continent and South America are still needed. We thank
the Fundacao Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) and the
Universidade Estadual de Campinas (UNICAMP) for supporting our research.

1.06.P-Th013 Improving the Reliability of Chemical Property Predictions: A Thermodynamic
Perspective

Ali Akbar Eftekhari and Olivier Jolliet, Technical University of Denmark, Denmark

Accurate prediction of physical and chemical properties is crucial for assessing the dispersion and fate of
chemicals in a multimedia environment. These properties are often estimate by Quantitative Structure -
Activity or Structure-Property Relationships (QSAR/QSPR), which are trained on large sets of
experimental data with molecular structure as independent variables. These models are often trained to
directly calculate the desired physicochemical properties. In this case, the consistency of the estimated
values relies on the consistency of the training data and the potential of the models to capture the
thermodynamic relationships between the predicted properties. An alternative is to first obtain
experimental values or estimate the critical properties of the pure chemicals with a QSPR method (e.g.
Joback and its extensions) and then use an appropriate mechanistic or semiempirical model, e.g. an
equation of state to estimate the properties. This method ensures the consistency of the estimated
properties but does not guarantee their accuracy. Here, we utilize both workflows to estimate the
physicochemical properties of a large database of compounds for which some of the physicochemical
properties and critical properties are measured. For the QSAR/QSPR method, we use EPI Suite and
OPERA for estimating pure chemical (vapor/sublimation pressure, boiling/melting point) and multiphase
binary/ternary properties (water solubility, Henry s law constant, and octanol-water partition coefficient).
We repeat the calculations with semi-empirical thermodynamic relations, cubic equations of state and
predictive activity coefficient model UNIFAC in combination with the experimental and estimated critical
properties. We finally compare the estimations with available experimental data and flag the experimental
values that are inconsistent with the rest of the data, and rank the models based on the closest prediction to
the experimental data for each compound. Finally, we utilize the highest ranked model to predict the
physicochemical properties of ~10,000 compounds that are included in the next release of USEtox 3. By
systematically evaluating the thermodynamic consistency of QSAR/QSPR predictions and training data,
we aim to improve the accuracy and reliability of chemical fate and transport models, ultimately leading to
more informed environmental risk assessments.

1.06.P-Th014 Critical Review of the Environmental Exposure and Ecotoxicity Potential of
Decabromodiphenylethane (DBDPE) in Aquatic and Terrestrial Biota Using a Chemical Activity -
Based Risk Assessment

Kate Fremlin, Nicole Berg and Frank Gobas, Simon Fraser University, Canada

Screening assessments of decabromodiphenylethane (DBDPE) concluded that DBDPE was persistent but
non-toxic at concentrations below its measured aqueous solubility of 0.72 pg/L. However, the assessments
were inconclusive on the bioaccumulation potential of DBDPE and whether the current concentrations
detected in the environment have potential to bioaccumulate to levels of concern. To address this
knowledge gap, we performed a risk assessment and reviewed 66 studies that reported concentrations of
DBDPE measured in a range of plants and animals and 58 studies that reported toxic effect concentrations
of DBDPE determined in toxicity tests. The objectives of the risk assessment were 1) to critically evaluate
all the studies that measured concentrations of DBDPE in biota with a set of comprehensive criteria and
guidelines for conducting field studies that monitor chemical concentrations in the environment; and 2) to
use a weight of evidence analysis to facilitate the comparison between the environmental exposure
concentrations and the toxic effect concentrations. To perform the risk assessment, we used a chemical
activity analysis of the available exposure and toxicity data for DBDPE. Approximately 70% of the
studies that reported concentrations of DBDPE measured in biota were considered of acceptable quality
whereas 30% of the studies were considered of unacceptable quality so concentrations from these studies
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were excluded from further analyses. The chemical activity analysis showed that to date all toxicological
effects endpoints of DBDPE in toxicity tests occurred at concentrations that are equal to chemical
activities of DBDPE that are well above the maximum chemical activity of DBDPE. Essentially, DBDPE
concentrations used in toxicological tests were above the sorptive capacity of the medium involved in the
toxicity tests and are not thermodynamically feasible to occur in the environment. Conversely, the
chemical activity analysis showed that concentrations of DBDPE measured in biota from various locations
around the world were below the maximum chemical activity of DBDPE so are considered
thermodynamically feasible. Moreover, the chemical activities of DBDPE in biota from around the world
are several orders of magnitude lower than the chemical activities of DBDPE that are associated with
toxicological effects of DBDPE. Thus, to date DBDPE has not accumulated in biota to levels of
toxicological concern or which present a risk for adverse effects.

1.06.P-Th015 In-silico Models for the Toxicity Prediction of Disinfection By-Products (DBPs)
Resulting from Disinfection Processes in Drinking Water Treatment Plants (DWTPs)

Blanca Pozuelo Rollon, Cristina Sanchez Ferri, Javier Alcodori and Arantxa Ballesteros Riaza, ITENE -
Instituto Tecnologico del Embalaje, Transporte y Log stica, Spain

According to the European Environmental Agency (EEA), most of the EU s freshwater use comes from
rivers and ground water. Besides, the European Water Report of 2018, showed that around 60% of
European surface waters are not in good ecological status and 62% are not in good chemical status. With
this information, it can be appreciated a risk of humans being exposed to different pollutants. In terms of
contamination of drinking water there are some challenges that drinking water treatment plants (DWTPs),
last barrier before human exposure, must face, such as the hazardous disinfection processes, which lead to
the formation of different products known as Disinfection By-Products (DBPs), which come from the
natural organic matter present in water. Although many DBPs have already been identified, most remain
unregulated. It is considered that the understanding of their formation mechanisms as well as the study of
their toxicity need to be evaluated. For this, in-silico models which aim to predict these characteristics are
being developed. Firstly, a specific model to predict the final DBPs for four pollutants is being
implemented. In addition, two Quantitative Structure Activity Relationship (QSAR) models to predict
carcinogenicity and genotoxicity are being developed. With these models, it would be possible to estimate
carcinogenicity and genotoxicity for predicted DBPs and filter the most representative ones to further
evaluate the actual toxicity using in vitro assays to deepen understanding of their effects. Particularly
valuable will be assays utilizing cell lines that represent major human exposure routes. To ensure the
reliability of the QSAR models, two main methods have been used: statistical validation to quantify how
closely they align with actual data and similarity tests to ensure predicted molecules remain within the
applicability domain. This validation shows low accuracy for both classification model (genotoxicity) and
regression one (carcinogenicity) showed low accuracy for prediction. To improve the performance, we are
working on retraining both models to further exploration of the parameter space.

This integrated approach, combining predictive modelling with in vitro tailored to OECD guidelines,
exemplifies a New Approach Methodology (NAM) for chemical risk assessment. It provides a more
detailed understanding of the carcinogenic and genotoxic effects of chemicals through integrative analysis
of new sources and types of data. Abstract written thanks to funding from the European Union, within the
Horizon Europe programme under grant agreement 101082015.

1.06.P-Th016 Aquatic Toxicity of Palladium: A Grouping and Read-Across Approach for Some
Palladium Substances and Why Others Need Separate Assessments

Tina Liesirova and Jelle Mertens, European Precious Metals Federation, Belgium

Palladium (Pd) is crucial in catalytic converters, significantly reducing greenhouse gas emissions.
However, its use has increased Pd concentrations in freshwater, where its solubility enhances mobility and
bioavailability, potentially harming aquatic organisms. Despite this, the ecotoxicity database for Pd is
limited. This study summarizes acute and chronic ecotoxicity data for algae, invertebrates, and fish,
developing a grouping and read-across approach to derive threshold concentrations. Additionally, it
identifies substances requiring individual assessment due to unique properties. The findings aim to support
hazard and risk assessments in an EU regulatory context. A literature review and quality assessment were
conducted to identify reliable data, supplemented by industry-owned test data. Ecotoxicity thresholds were
derived as lethal/ effective concentration 50 (L/EC50), causing death/ sublethal effects in 50% of
organisms for acute studies, and as no observed effect concentration (NOEC) or effective concentration 10
(EC10) for chronic studies. Using aquatic speciation, toxicity data, and chemical structure, a grouping
approach was proposed for hazard assessment. Reliable acute data are available for algae, invertebrates,
and fish, while chronic data exist only for algae and invertebrates. Algae emerged as the most sensitive
trophic level in both study types, with a sensitivity gradient of algae > invertebrates > fish. Acute

SETAC Europe 35" Annual Meeting 72



thresholds for algae align with predictions from the quantitative ion-activity relationship (QICAR) model.
Toxic thresholds for all species remain significantly above natural Pd levels (<0.001 pg Pd/L). Most
simple inorganic Pd substances respeciate to palladium(Il) hydroxide upon dissolution, with negligible
effects from counterions. These substances were grouped for read-across assessment. However,
compounds like palladium di(4-oxopent-2-en-2-oate), palladium(Il) acetate, and palladium dinitrate
showed unique speciation or toxicity profiles. For example, palladium di(4-oxopent-2-en-2-oate) exhibited
an atypical sensitivity gradient (fish > algae > invertebrates), while palladium dinitrate showed lower
toxicity across all trophic levels. These substances require individual assessments. This study validates the
read-across approach for simple Pd substances, highlighting algae as the most sensitive trophic level.
However, it emphasizes that certain Pd compounds, due to their distinct properties, must be assessed
individually.

1.06.P-Th017 Applying In Vitro High-Throughput and High-Content Screening Assays for Toxicity
Analysis of Environmental Water Samples: Emphasis on Liver and Endocrine Disrupting Effects
Kaini Wang!, Ssu-Ning Chen', Olivia Lautan!, Chia-Chi Hsu!, Shu-Ju Chuang’ and Rong-Jane Chen’,
(1)NCKU, Taiwan (Greater China), (2)NCKU

Rapid global population growth and increasing human activities have driven industrial development,
leading to excessive pollutant emissions into aquatic environments. This has severely contaminated vital
water resources, particularly lakes, rivers, and oceans, threatening marine life and potentially affecting
human health through the food chain. Therefore, monitoring water quality is critical to ensuring public
safety. Conventional chemical analysis typically focuses on individual substances and may underestimate
the toxicity of environmental water, as it cannot detect the biological effects of mixtures of pollutants. In
contrast, integrating biological analysis methods provides a faster and more sensitive approach that detects
both individual compounds and complex pollutants, allowing for a more comprehensive understanding of
environmental water quality. This study collected river water and industrial wastewater samples from
various sites in Taoyuan City, Taiwan, to analyze chemical pollution levels. Cell-based high-throughput
and high-content screening assays were employed to evaluate the toxicity. The results from chemical
analyses and toxicity tests were combined using the Toxicological Priority Index (ToxPi) to rank the
toxicity of water samples. The results showed that most river water samples, tested at four dilution
concentrations, did not exhibit significant cytotoxicity. However, androgen receptor activity showed
seasonal variations, and estradiol production in the steroidogenesis pathway was affected, indicating
potential endocrine-disrupting activity with seasonal fluctuations. In addition, no significant effects were
observed on mitochondrial function or in the micronucleus test, suggesting normal liver cell function and
no genotoxicity. We suggest that the indication of endocrine-disrupting toxicity in the water samples
points to the presence of potential endocrine disruptors, making it an important direction for future water
sample toxicity assessments. By integrating alternative testing and computational toxicology, this study
provides a more comprehensive understanding of the hazards posed by water quality, helping to ensure
environmental and public health.

1.06.P-Th018 Impact of Indoor VOC Exposure on Atopic Dermatitis and Rhinitis: Insights from the
Korean National Health and Nutrition Survey

Eun-Hee Lee, Tae-Hyeong Kim and Ji-Eun Oh, Far East University, Korea, Republic of

Eun-Hee Leel, Tae-Hyeong Kim1, Ji-Eun Oh2

This study aimed to explore the association between indoor volatile organic compounds (VOCs) and the
prevalence of atopic dermatitis and rhinitis. Using data from the 8th Korean National Health and Nutrition
Examination Survey (KNHANES) conducted from July 2020 to August 2021, we analyzed 1,540 adults
aged 19 and older who completed a survey regarding the diagnosis of atopic dermatitis. Exposure to
VOCs, such as benzene (N-Acetyl-S-(phenyl)-L-cysteine), toluene (N-Acetyl-S-(benzyl)-L-cysteine),
ethylbenzene, styrene, xylene, acrolein, 1-bromopropane, and 1,3-butadiene, was assessed using urinary
biomarkers analyzed through LC-MS/MS. Statistical analysis revealed that participants with atopic
dermatitis and rhinitis had significantly higher geometric mean (GM) concentrations of benzene.
Specifically, the GM (SD) concentration of benzene was higher in individuals with atopic dermatitis
(5.642 (1.124)) compared to those without (4.858 (1.033)), and in those with rhinitis (5.042 (1.067))
compared to those without (4.864 (1.037)). Additionally, the odds ratio for atopic dermatitis associated
with benzene exposure was elevated (OR =2.156, 95% CI: 1.526-3.048), while the association with
rhinitis was weaker and not statistically significant (OR =1.182, 95% CI: 0.953-1.466). The variability in
VOC exposure was also influenced by household ventilation; households with proper ventilation had
lower benzene concentrations (GM =4.865 (1.033)) compared to households without ventilation (GM =
7.716 (1.310)). These findings suggest that specific VOCs, including benzene, may exacerbate atopic
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conditions, highlighting the importance of improved indoor air quality and ventilation in mitigating
exposure risks.

1.06.P-Th019 Digital Product Passports for Improved Consumer Transparency and Health Impact
Awareness

Asif Pasha Mohammed, AIMEN Research Center, Spain

The growing demand for transparency in product sustainability and safety has sparked the development of
Digital Product Passports (DPPs), offering significant potential for improving consumer awareness of
health risks and environmental impacts throughout a product s lifecycle. DPPs decentralized and
comprehensive product information, providing detailed data on chemical compositions, material sourcing,
and health risks, including the identification of hazardous substances. These passports are poised to
support informed, health-conscious, and sustainable consumer choices, but the effective implementation of
such systems remains a challenge. This work aims to address two key goals: (i) identify the primary
challenges in creating accessible, standardized, and informative DPPs, and propose practical solutions to
overcome these hurdles, and (ii) explore how DPPs can enhance consumer transparency and raise
awareness of health impacts. A multi-faceted approach is presented, focusing on several strategies to
ensure DPPs are both accessible and informative: Standardized Formats: Establishing consistent data
formats for critical health and safety information, making it easier for consumers to evaluate product
safety and environmental impacts. Leveraging data standards like the FAIR (Findable, Accessible,
Interoperable, Reusable) principles will ensure DPPs are universally compatible and understandable.
Improved Consumer Accessibility: Utilizing mobile technology such as QR codes or NFC chips enables
consumers to access DPPs instantly via their smartphones. This approach increases product data
accessibility in real-time, empowering consumers with essential health and sustainability information at
the point of use. Health Impact Information Integration: By incorporating health-related data from
internationally recognized toxicity databases (e.g., REACH in the EU), DPPs can provide consumers with
up-to-date information about chemical risks, allergens, and other harmful substances. This ensures that
product labels are not only comprehensive but also reliable, helping consumers make health-conscious
decisions. Through the adoption of standardized data formats, enhanced accessibility and integration of
health impact information, DPPs can provide health impact awareness by helping consumers understand
exposure risks associated with certain materials and guiding safer use of them.

1.07.A Advancing the Environmental Safety Assessment of Chemicals through New Approach
Methodologies (NAMs): From Early Development to Practical Applications

1.07.A.T-01 A High-Throughput Alternative Approach for Acute Fish Toxicity

Jo Nyffeler!, Felix Harris!, Clinton Willis', Gabrielle Byrd!, Brett Blackwell', Beate Escher?, Alex J.
Kasparek!, John Nichols!, Jonathan Haselman', Grace Patlewicz!, Daniel L. Villeneuve' and Joshua
Austell Harrill', (1) Office of Research and Development, US Environmental Protection Agency, United
States, (2) Helmholtz Centre for Environmental Research UFZ, Germany

Atpresent there are only two New Approach Methods (NAMs) recognized for acute fish toxicity. OECD
TG429 uses the rainbow trout gill cell line RTgill-W1 in combination with plate-reader based viability
endpoints to predict acute fish toxicity. The method works fora wide range of chemicals, but is limited in
throughput due to the large well-format (24-well) and the requirement for analytical verification of the
exposure concentration. We aimed to develop a high-throughput alternative in 384-well format, using
TG429 as a starting point. In addition to the plate-reader based viability assay, two additional assays were
implemented: (1)an image-based cell viability assay (using Hoechst and propidium iodide); and (2) high-
throughput phenotypic profiling (with Cell Painting) to detect sub-cytotoxic effects. We then tested 225
chemicals, each at eight concentrations and in four independent experiments. We derived effective
concentrations (typically EC50) for the viability assays and phenotype altering concentrations (PAC) for
the Cell Painting assay. These potency values were compared with published results from RTgill-W1. To
compare with in vivo data from rainbow trout and fathead minnow, the nominal potency values were
converted to predicted exposure concentration with a new in vitro disposition model. Of the 225 tested
chemicals, 151 (67%) were active in the Cell Painting assay, some of which were also active in one or
both of the cell viability assays. A total of 46 chemicals have been tested in RTgill-W1 in previous studies.
For all but two chemicals, the PAC was lower than the EC50 estimates of previous studies, indicating that
the PAC can serve as a lower bound to the EC50 for cell viability. In vivo lethal concentrations (LC) were
collected for 93 chemicals. For 59 chemicals the adjusted in vitro effect concentration could be compared
to the in vivo LC50. A root-mean-squared error of 1.27 (in logl 0 pM) was obtained; for 73% of chemicals
the in vitro potency was protective (i.e., comparable or lower than the in vivo potency). This result is
equivalent to nominal results obtained from TG429, with TG429 reaching a root-mean-squared error of
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1.14 when in vitro disposition is measured experimentally. To conclude, TG429 gives slightly more
accurate results, but our approach enables the high-throughput testing of chemicals, which can assist in
prioritization of chemicals in environmental safety testing. This abstract does not reflect USEPA policy.

1.07.A.T-02 Critical Membrane Concentration and Baseline Toxicity of Organic Pollutants in a
High-Throughput Rainbow Trout Cell Assay Used for Environmental Hazard Assessment

Julia Huchthausen', Jenny Braasch!, Paloma de Oro-Carretero’, Maria Konig' and Beate Escher?,
(1)Helmholtz Centre for Environmental Research, Germany, (2) Complutense University of Madrid, Spain,
(3)Helmholtz Centre for Environmental Research; Environmental Toxicology, Eberhard Karls University
Tubingen, Germany

The traditional fish acute toxicity test commonly used in environmental risk assessment requires a large
number of fish and uses mortality as the primary endpoint, which raises ethical concerns and poses
logistical challenges. To address these issues, we developed a high -throughput, image-based in vitro assay
using a cell line from the rainbow trout, RTgill-W1. This assay aligns with New Approach Methodologies
(NAMs) and the aim of modernizing hazard assessment by providing a reliable, efficient, and animal-free
method for evaluating the toxicity of environmental pollutants. The RTgill-W1 assay was optimized for a
384-well format, enabling automated, high-throughput testing with the use of live-dead staining via
Hoechst 33342 and propidium iodide, which allows accurate assessment of cell viability in response to
toxic exposures. [t was applied to evaluate the cytotoxicity of 42 neutral and ionizable organic chemicals,
spanning five orders of magnitude in hydrophobicity. Freely dissolved effect concentrations of the tested
chemicals were measured using solid-phase microextraction to determine the critical membrane
concentration, and a mass balance model was applied to predict the nominal baseline toxicity. As baseline
toxicity represents the minimum toxicity elicited by chemicals through the disruption of cellular
membrane function, quantitative structure?activity relationships (QSARs) for baseline toxicity can serve
as an anchor for effect assessment. These models can provide valuable insights into potential cytotoxic
mechanisms, guide appropriate dosing, and identify issues related to experimental performance or assay
quality. The majority of the tested chemicals were found to be baseline toxicants and 17 chemicals showed
higher toxicity than predicted baseline toxicity. The RTgill-W1 image-based assay is robust, simple, and
suited for high-throughput screening. Its reliance on live-dead staining rather than metabolic activity
determination minimizes assay artifacts and ensures reproducibility, providing an ethical, reliable, and
effective alternative to conventional fish toxicity tests. This assay not only improves sustainability in
environmental toxicology, but also contributes to a better understanding of chemical hazards in the aquatic
environment. It provides a scalable solution that aligns with regulatory goals for modern, animal-free
toxicity testing and improved environmental risk assessment.

1.07.A.T-03 Grouping and Assessment of Chemicals for Hazard and Risk Assessment By High
Content Analysis Using The Zebrafish Embryo as an Alternative Model

Stefan Scholz', Camila Zanini', Ann-Kathrin Koblitz!, Tiberius Moller!, Muhammad Arslan Aslam’,
Chidiebere Ajugwo!, Emmanuel Chukwu!, Julia Noth', John K. Colbourne’ and Riccardo Massei’,
(1)Helmholtz Centre for Environmental Research, Dpt. Ecotoxicology, Germany, (2)University of
Birmingham, Chair of Environmental Genomics, United Kingdom

For ethical reasons and to keep pace with the development of new compounds, there is a growing demand
for using new approach methods (NAMs) in hazard and risk assessment. The zebrafish embryo (Danio
rerio) (ZFE) has been extensively used as an alternative model for hazard characterization and to explore
the mechanistic basis of chemical toxicity. Its primary advantage lies in its ability to represent the
complexity of an entire organism while offering diverse endpoints that are able to capture various modes
of action of chemicals.Traditionally, ZFE-based assessments rely on microscopic observations, which are
prone to observer bias and have limited capacity for deriving concentration-response analyses for specific
endpoints. Within the EU project PrecisionTox, we utilized the ZFE model alongside other alternative
organismal models to characterize 200 chemicals spanning diverse modes of action and use categories.
Our approach involved and automated, unbiased phenotype assessments, cardiovascular and behavioral
effects. Morphological phenotypes were evaluated using automated positioning and imaging of embryos.
Videos were captured to analyze heart rate and cardiovascular effects. Behavioral endpoints such as
spontaneous tail contractions, photomotor responses, and locomotor responses were systematically
assessed using video analysis. From over 50 endpoints, concentration-response curves and corresponding
EC50 values were derived. To estimate the specificity of observed effects, we compared the observed
effect concentrations with the predicted ZFE baseline toxicity. For pharmaceuticals and pesticides with
known specific modes of action, high sensitivity ratios (predicted baseline toxicity LC50 / observed EC50)
confirmed that our approach could detect specific effects. In a case study involving acrylamides and
imidazoles, we compared chemical structure-based grouping with observed effect patterns. While
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significant overlap was observed between the two, deviations highlighted the value of combining both
approaches for read-across scenarios in risk assessment. By analyzing the effect patterns of all 200 test
compounds and comparing them with known modes of action, we are further evaluating the diagnostic
potential of our automated assessment methodology. This work received funding by the European Union s
Horizon 2020 research and innovation program project Toward Precision Toxicology: New Approach
Methodologies for Chemical Safety (PrecisionTox) , grant agreement no. 965406. We gratefully
acknowledge access to the platform CITEPro (Chemicals in the Environment Profiler) funded by the
Helmholtz Association for ZFE experiments and pKa determination.

1.07.A.T-04 Sensitivity of Fishes to Polycyclic Aromatic Hydrocarbons

Justin Dubiel', Cameron Hunter Collins®, Brayden Oblak!, Remi Labeille’, Andreas N.M. Eriksson', Zhe
Xia?, Lauren Eagon’, Vann Lynne Boyte’, Frauke Seemann®, Danielle Philibert®, Benjamin Patrick de
Jourdan’, Gregg Tomy*, Jonathon Doering’ and Steve Wiseman!, (1)University of Lethbridge, Canada,
(2)Louisiana State University, United States, (3)Texas A&M University, United States, (4)University of
Manitoba, Canada, (5)Louisiana State Uiversity, United States, (6)Huntsman Marine Science Centre, St.
Andrews, NB, Canada, (7)Huntsman Marine Science Centre, Canada

Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous environmental chemicals that induce toxicity in
fish by activating the aryl hydrocarbon receptor (AhR). Fishes are known to differ dramatically in
sensitivity to AhR activation by the prototypical AhR agonist TCDD and PAHs. Predictive models linking
AhR activation by TCDD to early life-stage mortality have been developed to aid in risk assessment,
however this model is not applicable to PAHs. This research aims to 1) develop a predictive model linking
AhR activation and early life-stage mortality for PAHs and 2) explore molecular mechanisms underlying
differences in species sensitivity. This research utilized a standardized in vitro reporter gene assay to
develop species sensitivity distributions based on half maximal effect concentrations (EC50s) for
transactivation of the AhR by benz[a]anthracene and 8 -methylbenz[a]anthracene in 18 species of fish. To
determine whether differences in sensitivity to AhR activation correspond with differences in sensitivity to
early life-stage mortality embryos of fathead minnow (Pimephales promelas), zebrafish (Danio rerio), and
brook trout (Salvelinus fontinalis) were exposed to PAHs by microinjecting a standardized volume of
chemical solution directly into the yolk sac of embryos. Lastly, in silico docking studies and primary
sequence analyses were performed to determine binding potential energies and investigate the role of
receptor subdomains in differences in species sensitivity. Interspecies variation in sensitivity to AhR
activation by PAHs exceeded 500-fold and there is a strong and significant relationship between
sensitivity to AhR activation (EC50) and sensitivity to early life-stage mortality (LD50; p =0.007, R2 =
0.86). Predicted LD50s made using this approach averaged an accuracy of 3.3 -fold relative to measured
LD50s. While no significant correlation exists between binding potential energies and AhR activation (p =
0.11, R2=0.36), there was a significant correlation between the size of the glutamine -rich and acidic-rich
subdomains of the transactivation domain of the AhR (p=0.0005, R2 = 0.65). Due to the abundance of
PAHs in the environment, differences in sensitivity across species, and practical limitations of performing
traditional toxicity tests across numerous species, developing in vitro and in silico tools to assess these
toxicities more efficiently could be essential for more objective ecological risk assessment of these
chemicals.

1.07.A.T-05 In Silico Prioritization of Flame Retardants: Integrating Molecular Docking and
Dynamics Simulations to Assess Endocrine Disruptor Potential

Kimoon Na', Minjun Jung?, Jaeseong Jeong', Rakwoo Chang’ and Jinhee Choi!, (1)School of
Environmental Engineering, University of Seoul, Korea, Republic of, (2)School of Applied Chemistry,
University of Seoul, Korea, Republic of

Numerous flame retardants (FRs) have been reclassified due to their recognized hazards, including
potential endocrine-disrupting properties. This study systematically screened potential endocrine-
disrupting chemicals (EDCs) among commonly used FRs in the EU through an advanced in silico-based
workflow integrating molecular docking and molecular dynamics (MD) simulations. Molecular d ocking
was conducted to evaluate the binding affinities of FRs to Androgen Receptor (AR) and Estrogen
Receptor alpha (ER?), prioritizing compounds with strong interactions for further analysis. Detailed 100
ns MD simulations assessed the dynamic behavior, binding stability, and interaction resilience of the
selected FR-receptor complexes. Key parameters, including Gibbs free energy (?G), root-mean-square
deviation (RMSD), and hydrogen bond persistence, were normalized and compared to reference
compounds to evaluate EDC potential. Among the FRs analyzed, N,N'-ethylenebis(3,4,5,6-
tetrabromophthalimide) exhibited strong binding affinity and dynamic EDC-like behavior with both
receptors, suggesting significant endocrine-disrupting potential. Four FRs, including 6H-
dibenz[c,e][1,2]oxaphosphorin 6-oxide and N,N'-ethylenebis(3,4,5,6-tetrabromophthalimide, were

SETAC Europe 35" Annual Meeting 76



identified with strong receptor interactions and notable regulatory data gaps. Additionally, Phenol,
isopropylated, phosphate (3:1) showed unstable interactions with ER? despite being listed in EU EDC
assessments, while high-production compounds such as Cyanuric acid remain absent from regulatory lists,
emphasizing the need for further evaluation. By integrating molecular docking and robust MD
simulations, this study provided comprehensive insights into FR-receptor interaction dynamics and
structure-activity relationships. The findings highlight the potential of in silico methods to support
regulatory frameworks by identifying high-risk FRs and addressing existing regulatory gaps, facilitating
enhanced chemical safety assessments. This work was supported by Korea Environment Industry &
Technology Institute (KEITI) through Technology Development Project for Safety Management of
Household Chemical Products, funded by Korea Ministry of Environment (MOE)(RS-2023-00215309)

1.07.B Advancing the Environmental Safety Assessment of Chemicals through New Approach
Methodologies (NAMs): From Early Development to Practical Applications

1.07.B.T-01 Assessing a Primary Hepatocyte Monolayer Culture System for Studying
Pharmaceutical Clearance in Fish

Chrisna Matthee, Andrew Ross Brown, Anke Lange, Maciej Trznadel and Charles Tyler, University of
Exeter, United Kingdom

The presence of active pharmaceutical ingredients (APIs) and their metabolites in aquatic ecosystems
presents potential risks to non-target organisms such as fish. Fish are extensively used in the
environmental risk assessment (ERA) of human pharmaceuticals, yet our understanding of their drug
metabolism and transport capabilities is limited. While in vivo tests are currently being used to help fill
this knowledge gap, they present major ethical concerns and uncertainties in terms of organism-specific
pharmacokinetics. In vitro cell-based models can provide valuable information to help support
prioritisation strategies for in vivo studies, and, in addition, help validate existing in silico models. To this
end, we assessed the use of a rainbow trout (Oncorhynchus mykiss) primary hepatocyte monolayer culture
system for predicting hepatic clearance for five diverse APIs, and for building further understanding on
how these APIs affect drug metabolism and transport systems in fish. Briefly, this involved the isolation of
primary hepatocytes from the livers of rainbow trout, culturing the liver cells as monolayers under
physiologically relevant conditions and then exposing them to different concentrations of the selected
APIs for up to 24h. Samples of culture medium and cells were subsequently collected to analyse parent
API depletion (via LC-MS/MS), metabolic enzyme activity (ethoxyresorufin-O-deethylase, EROD) and
the relative expression of metabolism- and transport-related target genes. The monolayers were able to
clear all tested APIs (0.1 and 1 pM nominal exposure concentrations) to varying extents (26-100%).
Generally, clearance rates were consistent across replicate cultures for each of the studied APIs, and, in
most cases, extrapolated in vivo clearance rates were comparable to those observed in humans. EROD
activity was detectable and inducible in the hepatocyte monolayers, with three APIs (at 100 pM) causing
significant EROD induction after 8h. Two of the APIs tested (at 0.1-1 pM) caused significant upregulation
of key genes involved in API metabolism and transport after only 2h. Taken together, our findings show
that rainbow trout primary hepatocyte monolayers provide a relevant and replicable in vitro model for
predicting the clearance of diverse APIs and for understanding the effects of API exposure on metabolism
and transport systems in fish, hence providing valuable data for validating in silico models and informing
in vivo studies. This work was funded by Servier Laboratories as part of PREMIER (Prioritisation and
Risk Evaluation of Medicines in the EnviRonment). PREMIER has received funding from the Innovative
Medicines Initiative 2 Joint Undertaking under grant agreement No 875508. This Joint Undertaking
receives support from the European Union s Horizon 2020 research and innovation programme and the
European Federation of Pharmaceutical Industries and Associations.

1.07.B.T-02 Refining the Environmental Risk Analysis of Pharmaceuticals to Fish By Considering
Fish (Versus Human) Blood Plasma Binding in the Fish Plasma Model

Andrew Ross Brown', Maciej Trznadel’, Alison Nimrod Perkins’, Mike Lee’, Tea LM Pihlaja®, Tiina
Sikanen?, Mirco Weil’, Anja Coors® and Charles Tyler!, (1)University of Exeter, United Kingdom, (2)Eli
Lilly, United States, (3)ELi Lilly, United States, (4)University of Helsinki, Finland, (5)ECT
Ocekotoxikologie, Floersheim am Main, Germany, (6)ECT Oekotoxikologie, Germany

In the project PREMIER (Prioritization and Risk Evaluation of Medicines in the Environment) a fish
decision tree has been developed to minimise in vivo fish testing for legacy human pharmaceuticals. Part
of this decision tree relies on the Fish Plasma Model (FPM), which uses the lipophilicity (LogD) of an
active pharmaceutical ingredient (API) to predict its concentration in the blood plasma of exposed fish
from the measured API concentration in the surrounding water. If the predicted environmental
concentration (PEC) is below the therapeutic water concentration (TWC) (Eq.1), the fish plasma
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concentration will be below the human therapeutic concentration (HtPC) and fish are unlikely to
experience pharmacological effects. A key assumption in the FPM is that the unbound fraction of API (i.e.
not bound to plasma proteins) in blood plasma, which is available for pharmacological action, is the same
in fish as it is in humans. We test this assumption, building on previous published work. Circa 40 APIs,
including basic/cationic, acidic/anionic and neutral compounds with wide ranging physico-chemical and
pharmacokinetic properties, were subjected to plasma protein binding assays using blood plasma sampled
from rainbow trout (pH 7.8-7.9, 11-15?C), fathead minnows or Koi carp (pH 7.7, 25?C) or humans (pH
7.4,377C). Assays were performed by equilibrium dialysis with pH matched buffers; only unbound API
was able to traverse the 8 kDa dialysis membrane from the plasma to the buffer, while protein-bound API
remained in plasma samples. The fraction unbound (fu) for acidic/anionic APIs was generally higher for
fish relative to humans. Most notably fu rainbow trout / fu humans (Rfu) was 43 and 35 for Ibuprofen and
Mycophenolic acid (MPA), respectively. Conversely Rfu was ~0.1 for some basic/cationic APIs.
Collectively these data evidence the need to refine the FPM. Therapeutic water concentrations (TWCs)
predicted for APIs using the refined FPM, incorporating Rfu_human, were lower for acidic/anionic APIs
(up to 43 times) than those predicted without Rfu, while TWCs were up to 10 times higher for some
basic/cationic APIs. To help explain these differences, inter-species differences in plasma proteins and
their capabilities for binding APIs are being explored alongside API molecular properties. Incorporating
these refined predictions of TWC in the fish decision tree would indicate that fish testing may be justified
for more anionic APIs than originally identified. This contribution has been prepared within PREMIER, a
project that has received funding from the Innovative Medicines Initiative 2 Joint Undertaking under grant
agreement No 875508. This Joint Undertaking receives support from the European Union s Horizon 2020
research and innovation programme and EFPIA. The opinions expressed in this study are those of the
authors only and do not necessary reflect the opinion of the institutions to which the authors are affiliated
or the opinion of all PREMIER partners.

1.07.B.T-03 In Vitro Evaluation of Pharmacokinetics in Fish Exposed to Complex Pharmaceutical
Mixtures

Christer Hogstrand', Leon Barron® and Anita Vas', (1)School of Cancer and Pharmaceutical Sciences,
King s College London, United Kingdom, (2)MRC Centre for Environment and Health, Imperial College
London, United Kingdom

Animal testing of pharmaceuticals for the safety to the environment follow international standards aimed
at assessing the impact of xenobiotics on non-target organisms, particularly in aquatic environments where
significant concentrations of pharmaceuticals, especially in fish, are prevalent [1, 2]. Most of the active
substances are present in the environment in the form of mixtures. It is rare to detect only one active
substance in an environmental sample. Our understanding of the effects of pollutants present in these
mixtures is limited compared to that of individual xenobiotics [3,4]. Pharmacokinetic (PK) studies serve as
another essential approach for evaluating the risks associated with exposure to potentially harmful
chemicals and have long been used in human risk assessment. These studies investigate the fate of
chemicals in the body, including absorption, distribution, metabolism, and excretion (ADME), as well as
the potential for accumulation and the resulting effects on human health. The adaptations of techniques
used in human studies have enabled the application of PK studies in fish [5]. In vivo PK studies have been
instrumental in determining the distribution of active pharmaceutical ingredients (APIs) and assessing
potential contaminant levels within fish [6, 7, 8]. Another adaptation of PK studies in fish is the
development of in vitro fish cell cultures that can be used to evaluate ADME, thereby aiming our
understanding of the toxic effects of chemicals and the potential risks to fish health and the environment.
This study aims to deploy fish cell culture systems for high-throughput analysis of PK of environmentally-
occurring pharmaceuticals. It seeks to guide the development of effective risk management strategies, to
protect fish populations and ensure the health of aquatic ecosystems. AV was in receipt of a scholarship
(awarded to CJH and LPB).The authors would like to thank the staff in the Biological Facility Unit at the
Franklin Wilkins Building, King's College London and Sparsholt College for the care and supply of
experimental animals. This work was funded by a Biotechnology and Biological Sciences Research
Council (BBSRC) iCASE studentship with AstraZeneca under a BBSRC Collaborative Training
Partnership and support from King's College London and Imperial College London.

1.07.B.T-04 Critical review of in vitro dosing methods for hydrocarbon UVCBs

Aina Charlotte Wennberg', Adam Lillicrap’, Maria T. Hultman!, Anastasia Georgantzopoulou', Maria
Christou’, You Song', Sophie Mentzel', Sandrine Estelle Deglin’, Julie Krzykwa?, Michelle Rau Embry?,
Philipp Mayer®, Heidi Birch®, David MV Saunders*, Sandrine Sourisseaw’, Kat Colvin®, George Hinkal’,
Nicholas Synhaeve’, Delina Lyon® and Leslie J Saunders’, (1)Norwegian Institute for Water Research
(NIVA), Norway, (2)Health and Environmental Sciences Institute (HESI), United States, (3) Department of
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Environmental and Resource Engineering, Technical University of Denmark (DTU), Denmark, (4)Shell
Global Solutions, United States, (5)TotalEnergies, Paris, France, France, (6)BP, I&E-Applied Sciences,
United Kingdom, (7)Concawe, Belgium, (§) CONCAWE, ., Belgium

Alternative approaches to traditional animal testing are being promoted to support regulatory chemical
assessments. These approaches include in vitro test methods and can be used in multiple contexts, from
prioritization and screening to supporting chemical grouping and read-across. It is anticipated that in vitro
tests will eventually replace whole organism in vivo testing. An important challenge of most in vitro
testing methods is establishing, maintaining, and confirming defined exposure concentrations throughout
typical test durations. This is particularly challenging for petroleum UVCBs (substances of Unknown,
Variable composition, Complex reaction products, or Biological origin) that typically contain a large
number and variety of hydrophobic and (semi)volatile hydrocarbon constituents (HC) that are prone to
evaporative and sorptive losses. The ability to deliver and maintain stable petroleum substance (PS)
exposures in in vitro test systems is challenged by several factors, including: the high surface area to
volume ratios of most multi-well plates, which increases the likelihood of sorption to plate walls; the
inability to seal some test vessels (e.g. volatile constituents can escape open test vessels and may
contaminate neighboring plate wells); poor solubility of hydrophobic constituents in biological media;
compatibility with small testing volumes; and presence of lipids and proteins in biological media which
may differentially bind individual constituents. Here we present the findings from a critical review
describing the challenges of dosing UVCBEs into conventional in vitro test setups and identifies relevant
assays, dosing methods, and potential adaptations that may improve in vitro testing of UVCBs and other
difficult-to-test substances. Approaches best suited for regulatory testing of PS and areas of future
research are also identified. This work was funded by CONCAWE.

1.07.B.T-05 Predicting the Sensitivity of Reptiles to Dioxin-Like Chemicals: A Quantitative Adverse
Outcome Pathway Approach

Cameron Hunter Collins', Nonnie 'Betsy' Cook', Markus Brinkmann?, Turk Rhen’, Markus Hecker?,
Anthony Schroeder’ and Jonathon Doering', (1)Louisiana State University, United States, (2) University of
Saskatchewan, Canada, (3)University of North Dakota, United States, (4) Toxicology Centre and School of
the Environment and Sustainability, University of Saskatchewan, Canada, (5)University of Minnesota
Crookston, United States

Reptiles represent the least-studied group of vertebrates in ecotoxicology. This lack of toxicity data
represents a significant uncertainty in ecological risk assessments of this taxon. However, the process for
assessing the toxicity of chemicals is undergoing a fundamental shift from an emphasis on whole-animal
testing of apical-level toxicities to a greater focus on conserved mechanistic end points. A prior study
developed a cross-species quantitative adverse outcome pathway (qAOP) model capable of predicting full
dose-response for early life stage mortality following exposure to dioxin-like chemicals (DLCs) in any
species of fish or bird using the 50% effective concentration (EC50). Calculated EC50s were derived from
a standardized in-vitro aryl hydrocarbon receptor (AHR) transactivation assay of COS-7 cells transfected
with an AHR cloned from the species of interest. The objective of this study was to evaluate if this same
gAOP could accurately predict toxicities to reptiles. Specifically, the AHR1 and AHR2 isoforms were
cloned from the common snapping turtle (Chelydra serpintina) as a model reptile. The four DLCs, namely
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), 2,3,4,7,8-pentachlorodibenzofuran (PeCDF), 2,3,7,8-
tetrachlorodibenzofuran (TCDF), and 3,3 ,4,4 ,5-pentachlorodiphenyl (PCB 126), were assessed in the
standardized in-vitro AHR transactivation assay. These chemicals are in alignment with a previous study
investigating early-life toxicity for snapping turtles in-vivo. Using the qAOP, the fold difference between
the model and the experimental data with the snapping turtle was determined to be between 10 and 15-fold
across the investigated chemicals. This currently falls roughly within the one order of magnitude
acceptability when performing risk assessments, and the larger fold-difference is likely due to inaccuracies
during the in-vivo exposures, which is expected given the logistical constraints involved with the exposure
method. However, this study demonstrates the successful utility of predictive toxicology in assessing the
sensitivity of difficult to test species, such asreptiles, to environmental pollutants of concern. This serves
as a proof of concept and suggests that relationships observed in other predictive models may be
representative of reptiles as well, ultimately contributing to an increase in available toxicity data without
the traditional largescale lethal sampling associated with in-vivo assays.

1.07.C Advancing the Environmental Safety Assessment of Chemicals through New Approach
Methodologies (NAMs): From Early Development to Practical Applications

1.07.C.T-01 Advancing Ecological Risk Assessment: Integrating High-Throughput Data for
Pesticide Evaluation
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Scott Glaberman' and Leah Sattler’, (1) University of Birmingham, United Kingdom, (2)George Mason
University, United States

Pesticide ecological risk assessment relies heavily on vertebrate testing, which is time-consuming, costly,
and ethically challenging. New approach methodologies (NAMs), including high-throughput assays
(HTAs) like U.S. EPA s ToxCast, offer faster, more animal friendly alternatives. This study evaluates the
ability of HTAs to approximate risk quotients (RQs) derived from traditional tests for 120 pesticides
across chemical classes and modes of action. While most HTAs underestimated risks, certain assays,
particularly cytochrome P450 (CYP) enzyme assays, performed well for herbicides and non-target taxa.
Acute risks were better predicted than chronic, and nonpolar narcosis chemicals showed strong alignment.
However, gaps remain in assay coverage for target-specific risks, especially neurotoxic insecticides. HTAs
show promise as supplemental tools but require further development to address critical gaps and improve
accuracy, supporting their integration into sustainable pesticide risk assessment frameworks.

1.07.C.T-02 Clearing the Waters: How Daphnids Chart a New Course for Vertebrate-Free Aquatic
Toxicity Testing

Martin Paparella’, Christoph Schuer?, Christopher Fassbender?®, Gilly Stoddart, Marco Baity-Jesi’ and
Kristin Schirmer?, (1)Medical University Innsbruck, Austria, (2)Environmental Toxicology, Swiss Federal
Institute of Aquatic Science and Technology (Eawag), Switzerland, (3)PETA Science Consortium
International e.V., Germany, (4)Swiss Federal Institute of Aquatic Science and Technology (Eawag),
Switzerland

Environmental impact assessments of chemicals involve aquatic toxicity tests using algae, daphnids, and
fish, targeting different trophic levels. Efforts to reduce vertebrate animal testing necessitate alternatives,
such as RTgill-W1 cell line and zebrafish embryo assays. Yet they may not adequately cover neurotoxic
modes of action or biotransformation capacities. Moreover, it needs to be cleared if amphibian-specific
acute toxicity could be of concern, although few such data are available. We hypothesized that daphnids
exhibit greater sensitivity than fish and amphibians in acute toxicity tests, especially for neurotoxic
compounds and for allyl-alcohol as the currently unique example of relatively low sensitivity due to
different biotransformation in alternative models compared to juvenile vertebrates. If not disproven, our
findings could overcome the current limitations of alternative methods for acute aquatic toxicity. Using
the EnviroTox Database, we analyzed acute toxicity data, selecting compounds in line with OECD Test
Guidelines (TGs) 202 (daphnids) and 203 (fish) and excluding values exceeding water solubility limits.
Compounds were categorized based on neurotoxic mode of action (MoAs) from ASTER, TEST, IRAC,
and other recent Mo A annotations. Median daphnid EC50 and fish LC50 ratios (Rdf) were calculated,
yielding about 140 neurotoxic compounds for acute daphnid and fish data and a total of 805 chemicals.
We also extracted 93 amphibian EC50 values and calculated daphnid-to-amphibian ratios (Rda) and we
analyzed outliers of low sensitivity in the RTgill-W1 and zebrafish embryo assays. Biological variability
is characterized by coefficients of variation between 50%-100% for both daphnids and fish. Using median
Rdf values, daphnids were protective for 96% of 805 compounds, independent of mode of action. For
neurotoxic compounds, only a few chemicals no longer on the market exceeded Rdf >10, identifiable by
structural alerts. Allyl-alcohol showed an Rdf below 1 and similar trends were seen in Rda values.
Daphnid data covered low sensitivity outliers for the RTgill-W1 and zebrafish embryo tests effectively.
Our research supports replacing juvenile fish toxicity tests, aligning with OECD standards, and broadens
environmental protection. This shift may eliminate further vertebrate testing in environmental toxicology.
We plan to extend the analysis to chronic aquatic toxicity data. The authors declear not to have any
conflict of interest. This work was funded by the Swiss data science center (SDSC) grant "Enhancing
Toxicological Testing through Machine Learning" (project No C20-04), partly carried out in the
framework of the European Partnership for the Assessment of Risks from Chemicals (PARC) and has
received funding from the European Union s Horizon Europe research and innovation program under
Grant Agreement No 101057014. The work of MP at the Medical University is co-financed via PARC and
the Austrian Federal Ministry for Climate Action, Environment, Energy, Mobility, Innovation and
Technology, Department V/5 Chemicals Policy and Biocides.

1.07.C.T-03 Fish and Amphibian Eleutheroembryo Assays as New Approach Methodologies for
Regulatory Assessment of Endocrine Activity of Chemicals — A European Industry Perspective
Laurent L.-M. Lagadic', Oliver Korner?, Tara Miller?, Valentin Mingo*, Lennart Weltje,” and James
Robert Wheeler’, (1)Bayer AG R&D, Crop Science Division, Environmental Safety, Germany, (2) ADAMA
Deutschland, Germany, (3)Syngenta, Jealott s Hill International Research Centre, United Kingdom,
(4)Corteva Agriscience, Germany, (5)BASF SE, Agricultural Solutions - Ecotoxicology, Germany,
(6)Corteva Agriscience, ., Netherlands

Regulatory assessment of endocrine-disrupting (ED) properties of chemicals relies upon extensive use of
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animals. For aquatic vertebrates, the recommended fish and amphibian tests require hundreds of animals
per substance to screen for endocrine activity, and nearly two thousand to investigate adverse effects.
Recently, OECD-validated test guidelines (TGs) for eleutheroembryo assays have been introduced as New
Approach Methodologies for the assessment of endocrine activity of chemicals in aquatic vertebrates.
Because they do not feed independently, eleutheroembryos are not considered as vertebrate test animals.
Under certain conditions, defined in the ECHA-EFSA guidance for the identification of ED properties of
pesticide and biocide active substances, the Xenopus Eleutheroembryonic Thyroid Assay (XETA, OECD
TG 248) can be used to assess the activity of substances on select thyroid pathways. Other
eleutheroembryo assays using fish species have also been validated by the OECD for the identification of
chemicals acting on the estrogen and androgen axes (OECD TGs 250, 251 and 252). The Rapid Androgen
Disruption Activity Reporter assay (OECD TG 251) and the Rapid Estrogen ACtivity Test In Vivo assay
(OECD TG 252) provide insights on potential effects on downstream steps of the steroidogenesis as well.
The conditions for using fish eleutheroembryo assays as alternatives to chronic fish in vivo tests for
regulatory assessment of endocrine activity still need to be defined. However, the use of the XETA as an
alternative to the Amphibian Metamorphosis Assay (OECD TG 231) in the context of (re)approval of
pesticide active substances in Europe effectively resulted in ca. 60% reduction of animal use. Further
animal reduction might be expected from the validation of thyroid-specific endpoints in fish TGs required
for regulatory evaluation of pesticide and biocide active substances. Though, the replacement of animal
tests with eleutheroembryo assays ultimately relies on a thorough understanding of their applicability
domains and acceptance by regulatory authorities, which varies amongst countries and jurisdictions.
Discrepancies also exist amongst OECD eleutheroembryo TGs regarding e.g., validity criteria, decision
logic or statistical analyses, which may complicate the practical implementation of these approaches. This,
coupled with lessons learned from the use of eleutheroembryo assays over the last few years call for
harmonization of the corresponding OECD TGs.

1.07.C.T-04 Ensuring the Credibility of New Approach Methodologies in Regulatory Toxicology:
The Vital Role of Validation and Ring Trials

Susanne Noreen Kolle and Robert Landsiedel, BASF SE, Germany

The validation of New Approach Methodologies (NAMs) is a cornerstone for their acceptance and
integration into regulatory toxicology. This talk delineates the critical aspects of relevance and reliability
in the validation process, highlighting the indispensable role of ring trials. Relevance pertains to the extent
to which NAMs accurately measure or predict the biological effect of interest, ensuring that the data
generated are pertinent to hazard and risk assessment. Reliability, on the other hand, involves the
consistency of NAMs performance across different laboratories and conditions, which is crucial for their
widespread acceptance. Ring trials, also known as inter-laboratory studies, are emphasized as a
fundamental component of the validation process. These trials involve multiple laboratories conducting
the same experiments independently to verify the reproducibility and robustness of the NAMs. The
insights gained from ring trials help in refining the methodologies and establishing standardized protocols,
thereby enhancing the overall confidence in NAMs. The transition from traditional animal-based testing to
NAMs represents a significant shift in regulatory toxicology. This transition is driven by ethical
considerations, advancements in science and technology, and the need for more human-relevant data.
However, the success of this transition hinges on the rigorous validation of NAMs to ensure that they can
reliably predict human health outcomes. The integration of NAMs into regulatory frameworks requires a
concerted effort to standardize validation processes, implement ring trials, and adhere to guidelines such
as Good In Vitro Method Practices (GIVIMP). In conclusion, the validation of NAMs is a multifaceted
process that requires careful consideration of relevance and reliability. Ring trials play a pivotal role in
this process, providing the necessary evidence to support the robustness and reproducibility of NAMs.
Adhering to guidelines such as GIVIMP ensures that NAMs are developed and validated to the highest
standards, facilitating their acceptance and integration into regulatory toxicology. The insights from key
publications highlight the ongoing efforts to refine validation processes and underscore the importance of
rigorous and standardized approaches to ensure the reliability and relevance of NAMs.

1.07.C.T-05 Solutions For Regulatory Uptake of NAMs - Perspective From The Science Policy
Interface

Leonie Mueller', Francois Busquet', Aleksandra Cavoski’, Laura Holden? and Robert Gregory Lee Prof,
(1)Altertox, Belgium, (2)University of Birmingham, United Kingdom, (3)Law School, University of
Birmingham, United Kingdom

Scientists worldwide have contributed to considerable progress in developing new approach
methodologies (NAMs) for the science driven paradigm change in regulatory safety assessments of
chemicals. These methods have been welcomed not least because of a desire, reflected in the wider ethical
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views of society, to curtail the use of animals for toxicity testing but also for their potential to make
regulatory safety assessments more efficient and cost-effective. The incorporation of NAMs into the
regulatory processes globally has been inhibited by technical uncertainty (including scientific methods and
regulation) but there are also societal considerations which affect the appetite for NAMs. These barriers
and their inter-relationship have become a subject of research themselves. In the presented study empirical
research determined the sociotechnical barriers perceived by key stakeholders and possible solutions
defined with the stakeholder input in a follow-up study. Barriers to the uptake of NAMs are characterized
by high complexity and the need for an increased focus on societal aspects. Key barriers identified include
1) Numerous vicious circles work against the uptake of NAMs ii) Remaining lack of consensus on
scientific readiness iii) The need to reconsider the governance framework that underpins NAMs and iv)
Lack of familiarity, trust, and confidence. Where there is broad consensus on solutions to overcome the
identified barriers, this study was successful in outlining concrete measures for the areas of 1) regulatory
use of data ii) education and training strategies and iii) routes towards validation. With regards to the
remaining areas of moderate and indeterminate consensus, further enquiry to refine the questions at issue
and determine what actions are needed for greater acceptance of NAMs for regulatory purposes is needed.
It is crucial to keep the different perspectives, needs and doubts of different stakeholder groups in mind
when moving forward in creating policy options. [dentifying existing, and fostering underdeveloped areas
of broad consensus is vital to successful policy transition. This project has received funding from the
European Union s Horizon 2020 research and innovation programme under Grant Agreement No. 965406.

1.07.P Advancing the Environmental Safety Assessment of Chemicals through New Approach
Methodologies (NAMs): From Early Development to Practical Applications

1.07.P-Mo0001 OECD 249 Fish Gill Cell Assay: Evaluating Its Applicability for Industrial Chemical
Toxicity Prediction

Dennis Becker!, Jens Biet7’, Anika Dreier’, Dirk Scheerbaum?®, Oliver Buttler’ and Anna-Maria
Falkenhain®, (1)Clariant, The Woodlands, United States, (2)Clariant, Germany, (3)Noack Laboratorien,
Germany

This study evaluates the practicability and accuracy of the RTgill-W1 fish cell assay (OECD 249) as a
promising in vitro method to predict acute fish toxicity, addressing growing animal welfare concerns
associated with standard acute fish toxicity tests (OECD 203) and focusing on industrial chemicals
including difficult-to-test substances.

We initially tested two distinct groups of industrial chemicals with varying physicochemical properties.
The OECD 249 assay was conducted in two laboratories to assess interlaboratory reproducibility. Results
were compared with in vivo acute fish toxicity data and in silico predictions. Key findings include strong
interlaboratory reproducibility, demonstrating the robustness of the method. Correlation between in vitro
and in vivo results varied between the two substance groups, with one group showing excellent alignment,
while the other displayed weaker correlation. For one group, in vivo results aligned better with in silico
predictions than with in vitro tests. The study highlights both advantages and challenges of the OECD 249
assay. Advantages include faster testing time, animal welfare benefits, and suitability for initial
assessments of multiple chemicals. Challenges involve pending regulatory acceptance, optimization of
plate pre-coating procedures, and limitations in capturing all modes of action relevant to in vivo fish
toxicity. Our findings suggest that an integrated approach, considering multiple lines of evidence, could
help address variabilities associated with alternative methods. Further exploration of correlation levels
between alternative methods and traditional tests may inform their regulatory acceptance. Ongoing work is
expanding the chemical test set to include more difficult-to-test substances to characterize assay
performance across diverse chemical classes and solubility profiles, aiming to better define the assay's
applicability domain, limitations, and optimization opportunities.

With further refinement, the OECD 249 assay could provide a practicable alternative for rapid, cost-
effective environmental toxicity estimation of industrial chemicals, potentially reducing reliance on fish
acute toxicity testing. This study contributes to the scientific understanding and potential regulatory
acceptance of the fish gill assay as part of a comprehensive strategy for aquatic toxicity assessment,
aligning with the 3R principles (Replacement, Reduction, Refinement) in toxicology testing.

1.07.P-Mo002 Setting the Bar: Characterizing Variability Across Standard Acute Fish Toxicity
Assays

Kristin Connors and Spiro Stilianoudakis, The Procter and Gamble Company, United States
Regulatory environmental toxicology relies on experimental results from a handful of standardized
toxicity tests including the fish acute toxicity assay (e.g., OECD 203, EPA OPPTS 850.1075). Several
animal alternative assays have been developed to replace the acute fish toxicity (AFT) assay including the
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fish embryo toxicity (OECD 236) test, RTgill cell cytotoxicity assay (OECD 249), as well as
computational approaches. These new approaches must be easily transferred to new labs, statistically
robust, reproducible, reliable, and accurate . That is, the replacement assay must produce the same result
as the AFT (e.g., LC50). Implicit in this comparison is the assumption that the AFT is robust, reliable, and
reproducible. The reliability and reproducibility of the AFT are largely unknown, and widely taken for
granted during animal alternative assay validation exercises. In this presentation, we summarize the
development and curation of an AFT reference database containing LC50 values, 95% confidence
intervals, and relevant experimental parameters, as available. The database includes over 700 chemicals,
1782 unique studies, and 5 unique freshwater fish species allowed under standard test guidelines. This
database was statistically probed to describe variability and uncertainty in the AFT assay. Intra-laboratory,
inter-laboratory, and interspecies variability were explored. The influence on physicochemical properties
and MOA on AFT variability were also explored. Machine learning models were developed to
characterize AFT variability, informed by experimental variability within a CAS and within the calculated
LC50 value (e.g., utilizing the 95% confidence interval). This information can be used to set expectations
on AFT assay performance and help contextualize results and expectations for alternative assays.

1.07.P-Mo0003 Comprehensive Toxicity Profiling of 26 BPA Alternatives Based on Eight Cell-Based
in vitro assays and Abiotic CYP Oxidation Test

Beate Escher, Luise Henneberger, Maria Konig, Vanessa Srebny and Julia Huchthausen, Department of
Cell Toxicology, Helmholtz Centre for Environmental Research, Germany

Bisphenol A (BPA, CAS 80-05-7) is an endocrine disruptor linked to numerous negative health outcomes.
Many BPA alternatives exist and are marketed, but their environmental and human health hazards are less
well-defined than for BPA. High-throughput in vitro bioassays can help fill these gaps with early
identification of problematic alternatives. However, no standardized methods exist to interpret and
integrate results from multiple bioassays and toxicity domains. This case study proposes a set of four
ratios to compare specific effects and cytotoxicity against baseline toxicity for 26 BPA alternatives and
BPA across eight bioassays, including phase [ metabolic activation. The in vitro test battery covered eight
endpoints and cytotoxicity, targeting key toxicity pathways: estrogenicity (ER?), metabolic disruption
(PPAR?), xenobiotic metabolism, genotoxicity, oxidative stress, mitochondrial toxicity, and neurotoxicity.
Phase I metabolism was simulated using the abiotic CYP (aCYP) catalyst TDCPP (CAS: 91463-17-1).
Fifteen bisphenol alternatives showed equal or higher cytotoxicity than BPA. Eighteen bisphenols
exhibited specific estrogenic activity, with most specificity ratios highest in compounds structurally most
similar to BPA. We also observed PPAR? activation and several compounds showed mitochondrial
toxicity. Only trans-TCMD (CAS 2694-23-7) and racemic TCMD (CAS 3010-96-6) exhibited minimal
effect concentrations across all assays. After aCYP oxidation minimal decrease of concentrations of the
parent compound could be observed for most alternatives. Only Pergafast (CAS 232938-43-1), BTUM
(CAS 151882-81-4), BPT (CAS 2664-63-3), and BPF (CAS 620-92-8) showed >25% reduction of parent
molecule concentration. Cytotoxicity after activation decreased for BPF and BPT, stayed unchanged for
Pergafast, and increased for BTUM. Of the 26 evaluated BPA alternatives, only trans-TCMD, and racemic
TMCD have acceptable toxicity profiles, because they had exceptionally low cytotoxicity and did not
activate any of the eight specific endpoints below baseline toxicity concentrations. This study illustrates
how an in vitro-based approach can improve the selection of non-hazardous chemical alternatives, by
evaluating overall cytotoxicity, activity across health-relevant endpoints, and effects of simulated
metabolism. This work was carried out in the framework of the European Partnership for the Assessment
of Risks from Chemicals (PARC) and has received funding fromthe European Union s Horizon Europe
research and innovation program under Grant Agreement No 101057014. Views and opinions expressed
are however those of the author(s) only and do not necessarily reflect those of the European Union or the
Health and Digital Executive Agency. Neither the European Union nor the granting authority can be held
responsible.

The in vitro bioassays and chemical analyses were conducted using the high -throughput screening
platform CITEPro (Chemicals in the Environment Profiler), funded by the Helmholtz Association with
additional support from the states of Saxony and Saxony-Anhalt. We extend our thanks to Jenny Braasch
for her assistance with the bioassay measurements. We also want to thank Martin Krauss for his advice on
the analytical detection of the bisphenol A alternatives and

1.07.P-Mo004 Towards Fish-Specific New Approach Methodolgies (NAMs) for Immunotoxicology:
Evaluating the Cytokine Tumour Necrosis Factor Alpha (TNFa) as Reference Immunostimulant for
Zebrafish In Vitro Studies

Gian Hobbs', Stewart F. Owen?, Christer Hogstrand® and Luigi Margiotta-Casaluci!, (1)King's College
London, United Kingdom, (2)AstraZeneca, United Kingdom, (3)King's College London, ., United
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Kingdom

Growing evidence suggests that many environmental pollutants can induce immunomodulatory and
immunotoxic effects across species, including fish. Considering the critical role played by the immune
system in the maintenance of health, the European Chemical Agency (ECHA) has recently classified
immunotoxicity as a priority regulatory challenge. The effects of chemicals on the immune system of fish
are typically characterised using in vivo experiments. However, scaling up these investigations for the
100,000+ chemicals currently on the market requires the urgent development of fish -specific new
approach methodologies (NAMs). In human immunomodulation and immunotoxicity testing,
immunostimulants - such as the pleiotropic cytokine tumour necrosis factor (TNF?) - are commonly used
to assess the effects of chemicals on activated immune cells. Here, we hypothesise that TNF? can be
considered as the reference immunostimulant for fish in vitro immunology studies as it is for human
studies. Yet, the effects of TNF? on fish cell lines are largely unexplored, especially in the context of
NAMs. Given the lack of fish immune cell lines and the widespread expression of cytokine receptors in
non-immune cells, we also hypothesised that ZF4 cells can be used as a proxy to detect the
immunomodulatory activity of both endogenous and exogenous substances. To address this knowledge
gap, we combined traditional ELISA assays with high-content methodologies to perform an in-depth
characterisation of the functional (i.e. interleukin 6 release), morphological, and transcriptomic responses
of zebrafish fibroblast-like ZF4 cells to TNF?. Our results indicated that ZF4 cells are highly responsive to
TNF?, mimicking the response of human cells. Exposure to 10, 25, 50, and 100 ng TNF?/mL induced a
rapid concentration-dependent increase in IL-6 secretion over a 24-hour period, with a peak secretion
between 15 and 30 minutes. These results were used to design further studies aimed at characterising
short-term (15-30 minutes) and longer-term (24 hours) transcriptomic effects via RNAseq and
morphological effects via high-content cell imaging approaches. Our findings suggest that exposure to
TNF? at 50 ng/mL can provide a robust method for immunostimulation in non-immune zebrafish cells,
supporting its application in fish-specific NAMs for environmental toxicology. This work was funded by a
Biotechnology and Biological Sciences Research Council (BBSRC) iCASE studentship co-funded by
AstraZenecaunder the London Interdisciplinary Doctoral Programme (LIDo) (Ref. 2879914). GH was in
receipt of a scholarship (awarded to LM-C) co-funded by AstraZeneca. SFO is an employee and share
holder of AstraZeneca, a biopharmaceutical company with an interest in the discovery, development and
commercialisation of prescription medicines.

1.07.P-Mo005 Evaluation of an Ontology-Driven In Silico Profiler Representing Mechanisms of
Action Related to Endocrine Disruption

Mark Cronin', Homa Basiri', Franklin Bauer’, Bruno Campos?®, James Firman', Steve Gutsell’, Geoff
Hodges?, Gaspard Levet’, Jayne Roberts’ and Paul Thomas?, (1)Liverpool John Moores University,
United Kingdom, (2)KREATiS SAS, France, (3)Safety and Environmental Assurance Centre (SEAC),
Unilever, United Kingdom

The application of in silico profiling has, over the course of the past three decades, become established as
a means by which the acute ecotoxicological profile of a substance might be characterised. Through
assigning putative mechanisms of action, this approach is capable of facilitating compound grouping
ahead of read-across or QSAR application, and thus of supporting toxicity prediction and data-gap filling.
Recent work has re-examined existing in silico profilers, with the intention both of establishing consensus
and framing judgments within the context of the Adverse Outcome Pathway (AOP). We have, through this
study, sought to extend such methodology towards outcomes relevant in chronic ecotoxicity with a
primary focus upon endocrine disruption. To this end, a mechanistic-driven ontology, spanning a broad
series of endocrine-related domains, has been created. This comprises systems and networks most notably
oestrogenic, androgenic, thyroid and ecdysteroid relevant within a wide variety species (mammalian,
arthropod, fish, etc.). Each mechanism is defined in terms of its relationship to AOP-supported molecular
initiating events (MIEs), amongst which are included direct hormone receptor interactions, inhibition
components key within hormone synthesis, and the impairment of hormone distribution. In order to
develop structural alerts associated with each of these MIEs, data relating to the activities of substances at
the appropriate target sites were retrieved from sources which, alongside the general literature, included
ToxCast, ChEMBL and SciBite. Through adoption of techniques such as molecular scaffold analysis,
series of defining structural fragments were identified. These were subsequently coded as SMARTS -based
rules, ahead of their compilation as a profiling tool the purpose of which, as before, is to facilitate the
flagging of compounds which may hold potential to serve as candidates for further toxicological
evaluation (be it in silico or experimental). So that the coverage of the profiler might be examined, a
modified form of the EU PARC endocrine disruptor inventory was screened against it. Through this
exercise, several substance classes, predominantly pesticide forms, were noted as lying beyond its present
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domains. The reasoning associated with this observation is discussed. This profiler will be made freely
available and the intention is that it will ultimately will be incorporated within the MechoA+ scheme.

1.07.P-Mo0006 From Data to Decision: Utilizing NAMs for Aquatic Toxicity Assessment and
Regulatory Compliance

Lisa-Marie Krauskopf', Lidia Ceriani’, Mojca Fuart-Gatnik®, Simona Kovarich?, Aleksandra Mostrag-
Szlichtyng?, Jannik Schmitt’, Florian Gruener’ and Sarah Mullen-Hinkle*, (1)University Leipzig / Merck
Life Science KGaA, Germany, (2)Merck Life Science S.r.l., Italy, (3)Merck d.o.o., Slovenia,
(4)MilliporeSigma, United States, (5)Merck Life Science KGaA, Germany

The Life Science business of Merck is at the forefront of advancing In Silico New Approach
Methodologies (NAMSs) for the human and environmental safety assessment of chemicals. With a global
portfolio exceeding 300,000 products, we provide high-quality chemicals and tools essential for research
and development in both academia and industry. NAMs encompass various technologies, including in
silico, in chemico, in vitro, and ex vivo studies, which deliver critical information on chemical hazard and
risk assessment without relying on animal testing. As regulatory agencies worldwide increasingly embrace
NAMs, their application in regulatory decision-making is becoming a reality, supported by strategic
roadmaps and partnerships such as the US EPA New Approach Methods Work Plan, ICCVAM,
NICEATM, EU ECHA (REACH, CLP), APCRA, PARC,and EPAA. In this study, we present innovative
workflows that integrate in silico NAMs to facilitate global regulatory submissions in compliance with
frameworks like the United States Toxic Substances Control Act (TSCA), EU REACH, and REACH-like
regulations. These workflows rely on a combination of automated processes and expert evaluations. Our
focus on a comprehensive evaluation of aquatic toxicity results obtained by in silico NAMs, highlighting
the complexities involved in generating valid, adequate and relevant data for regulatory compliance.
Through various use cases, we present the streamlined application of combined (Q)SAR predictions, read -
across methodologies, and weight-of-evidence (WoE) approaches while addressing gaps and existing
challenges in applying such approaches for aquatic toxicity within the regulatory landscape, particularly
for data-poor substances. We aim to illustrate how these methodologies can inform and shape future
regulatory frameworks, ultimately promoting a toxic-free environment and minimizing animal use in
toxicity testing. At the same time, we acknowledge the current limitations and uncertainties in the
application of NAMs for aquatic toxicity.

1.07.P-Mo0007 Characterizing Uncertainty in the Disposition of Organic Chemicals in Cellular In
Vitro Bioassays

Alessandro Sangion', James Armitage’ and Jon A. Arnof’, (1)ARC Arnot Research and Consulting,
Canada, (2)AES Armitage Environmental Sciences, Inc, Canada, (3)ARC Arnot Research and Consulting
AND University of Toronto, Canada

The potential risk of human and ecological exposures to thousands of chemicals used by society is largely
unknown. Traditional in vivo toxicity testing is costly, time-consuming, and there is a need to reduce
animal testing, thus driving the development and application of New Approach Methods (NAMs) such as
in vitro bioassays. In this context, in vitro-in vivo extrapolation (IVIVE) methods are required to calculate
in vivo doses from administered (assumed) in vitro bioassay doses. Calculated in vivo doses can be
compared with traditional toxicity data and applied in risk-based contexts by including real-world
exposure estimates. Reliable assessments using in vitro data require a comprehensive understanding of
chemical distribution within the in vitro test system. One assumption often used in IVIVE dose
extrapolation is that the assumed nominal administered in vitro dose directly relates to the response and
can be used directly in an in vivo system; however, more than 20 years of experimental and theoretical
studies have highlighted that this assumption is invalid for some chemicals and bioassay conditions.
Chemical disposition in an in vitro bioassay is a function of the test system parameters (e.g., well-size, cell
density, % fetal bovine serum, etc) and the test chemical properties (i.e., octanol-water partition ratio, air-
water partition ratio, pKa). In Vitro Mass Balance Models (IV-MBM) help quantify in vitro chemical
disposition processes including volatilization, sorption to test materials, and saturation (exceeding
solubility limits), and provide estimates of the free and cellular concentrations (CFREE, CCELL). IV -
MBM calculations identify when often used assumptions are likely violated and thus aid in vitro data
interpretation, application and experimental design to avoid costly errors. This study combines in vitro
measurements and IV-MBM calculations to characterize uncertainty in interpreting in vitro bioassay
results and to foster confidence in the application of NAMs for chemical assessments. The analysis
compares [V-MBM predictions for CFREE and CCELL with available measured data and characterizes
the uncertainty in the measured and modelled data as a function of chemical properties and bioassay
parameters. General guidance is provided for the expected magnitude of uncertainty when using in vitro
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cellular dosing data. Recommendations to better characterize and quantify uncertainty in in vitro
dosimetry are outlined.

1.07.P-Mo008 Evaluating Methods for Determining Membrane-Water Partitioning of Surfactants
as an Alternative to n-Octanol-Water Partitioning

Geoff Hodges', Steven Droge’, Eoin Kearney®, Elin Barrett!, Adriana C. Bejarano?, Jens Bietz’, Liesa-
Kristin Beuter®, Kristin Connors’, James Dawick®, Marc Geurts®, Nina Jansen®, Mark Miller'’, Diederik
Schowanek” and Sabrina Wilhelm'!, (1)Safety and Environmental Assurance Centre (SEAC), Unilever,
United Kingdom, (2)Wageningen Environmental Research, Wageningen University and Research,
Netherlands, (3)Durham University, United Kingdom, (4)Shell Global Solutions, United States,
(5)Clariant Produkte (Deutschland), Germany, (6)Nouryon, Sweden, (7)Procter & Gamble Brussels
Innovation Centre, Belgium, (8)Innospec Limited, United Kingdom, (9)Nouryon, Netherlands,
(10)Durham university, United Kingdom, (11)BASF Personal Care and Nutrition, Germany

The n-octanol/water partition ratio or coefficient (logKow) and n-octanol/water distribution coefficient
(log Dow) are key parameters in environmental fate and bioaccumulation assessment of chemicals.
Surfactants provide challenges when considering Kow/ Dow since they are amphiphilic structures.
Consequently technical difficulties and uncertainties using currently available experimental methods occur
due to their specific phase behaviour, complicated by the fact that aqueous solubility is not properly
defined for surfactants. In addition Kow/ Dow is poorly representative of the interaction energy of ionic
surfactants with organic/ inorganic phases and tissue matrices. The phospholipid membrane-water
partition ratio (Kmw) is a promising alternative chemical descriptor for surfactants instead of Kow, as it
relates to partitioning into a critical cellular component and accounts for ionic interactions. Kmw can be
determined by several experimental methods using artificial phospholipid material. Here we present the
results of a study which systematically evaluates three experimental and three computational methods for
determining Kmw values for a diverse set of twelve surfactants, covering nonionic, anionic, cationic, and
zwitterionic classes. Values derived using experimental approaches using unilamellar liposomes dialysis
systems, solid-supported lipid membranes (SSLM) and HPLC columns with Immobilized Artificial
Membrane coated silica (IAM-HPLC) are compared with values derived using computational approaches
of polyparameter Linear Free Energy Relationships (ppLFERs), Conductor-like Screening Model for
Membranes (COSMOmic) and coarse-grained molecular dynamics (MD) simulations. The pros and cons
of each method will be discussed in the context of generating reliable and relevant estimates of Kmw for
surfactants as a key input into in silico bioaccumulation prediction tools as well as baseline toxicity
potential.

1.07.P-Mo009 Effect-Based Screening of Chemical Pollutants Present in Suspended Particulate
Matter of German Rivers

Erica Selin', Geeta Mandava®, Fredric Sodergren Seilitz!, Javad Mottaghipisheh?, Anna Karrman', Lutz
Ahrens’, Maria Larsson', Johan Lundqvist’, Jan Koschorreck? and Magnus Engwall’, (1)orebro
University, Sweden, (2)Swedish University of Agricultural Sciences (SLU), Sweden, (3)SLU, Sweden,
(4)Federal Environmental Agency Germany (UBA), Germany, (5)School of Science and Technology,
Orebro University, Orebro, Sweden

Suspended particulate matter (SPM) plays a vital role in the aquatic ecosystem and can be used to assess
the water quality and contamination level. This study employed a panel of effect-based in vitro methods to
evaluate the potential toxicity of SPM samples over a 17-year period from two sites at the Rhine River
(collected between the years 2005 and 2022), focusing on the presence of chemical contaminants. The
samples were extracted by sequential ultrasonication using both a non-polar (hexane:dichloromethane,
1:1) and a polar (methanol) solvent. Both the non-polar and polar extracts were then assessed using effect-
based methods, measuring estrogen receptor ? agonistic, androgen receptor antagonistic, aryl hydrocarbon
receptor and oxidative stress responses. Notably, polar extracts exhibited high bioactivity 35 out of the 36
tested - in the oxidative stress assay, where the highest bioequivalent concentration was recorded in a
sample from Koblenz (2021). The non-polar extracts, on the other hand, showed no oxidative stress
response in the concentrations tested. This suggests that polar compounds are driving the oxidative stress
response. Initial screening of estrogen receptor ? agonistic and androgen receptor antagonistic activities
appears to be affected solely by polar compounds based on the results from a 2015 sample from Koblenz.
In contrast, the non-polar extract exhibited a higher activity in the aryl hydrocarbon receptor assay
compared to the polar extracts. Ongoing analyses with liquid and gas chromatography coupled with high-
resolution mass spectrometry aim to clarify the chemical profiles contributing to these effects. This study
highlights the benefits of using effect-based methods as an early warning system to detect chemical
hazards in the aquatic environment, as it provides a comprehensive view of water quality assessment.
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1.07.P-Mo010 Mechanism-Based Toxicity Screening of Organophosphate Flame Retardants Using
Tox21 Assays and Molecular Docking Analysis

Donghyeon Kim, Kimoon Na and Jinhee Choi, School of Environmental Engineering, University of Seoul,
Korea, Republic of

As brominated flame retardants are phased out and regulations on their use become stricter, concerns over
organophosphate flame retardants (OPFRs) have increased due to their high production. In response, this
study aimed to screen the potential toxicity of emerging OPFRs using in vitro Tox21 assays and in silico
molecular docking analysis. For 48 OPFRs collected from the literature, we investigated their bioactivity
with human nuclear receptors using Tox21 data, focusing on pathways related to endocrine disruption
(ERs, AR), stress response (GR), energy homeostasis (PPARs, FXR), and detoxification (PXR, CAR). For
OPFRs not tested in Tox21 assays, molecular docking simulations were performed to predict binding
potential. Results showed that CAR/PXR and FXR had relatively high reactivity with diverse OPFRs,
indicating potential molecular initiating events (MIEs). Among the 48 OPFRs, 28 interacted with one or
more receptors, suggesting they may act as potential stressors of adverse outcome pathways (AOPs)
leading to various human diseases. Aryl- and halogenated-OPFRs displayed higher bioactivity compared
to alkyl-OPFRs. Additionally, as the logKow value and carbon number of OPFRs increased, their
interaction with nuclear receptors also increased. These structure- and physicochemistry-dependent
bioactivities provide insights for designing safer OPFRs to avoid regrettable substitutions. Of these
prioritized OPFRs, 13 showed low oral points-of-departure (POD) values under 100 mg/kg/day. In
contrast, the other 15 OPFRs lacked sufficient data or exhibited less severe toxicity, despite being
predicted to be of high concern in our analysis. Since several OPFRs are commonly used in consumer
products that can lead to daily human exposure, we suggest that these OPFRs have the potential to reveal
undisclosed effects and should therefore undergo further assessment. This work was supported by Korea
Environment Industry & Technology Institute (KEITI) through Technology Development Project for
Safety Management of Household Chemical Products, funded by Korea Ministry of Environment
(MOE)(RS-2023-00215309)

1.07.P-Mo011 Cytotoxicity of Tire-Related Chemicals in Cells from Diverse Fish Species
Akihiro Moriyama’, Yusuke Hamada’, Masanori Horie’, Katsuhide Fujita' and Wataru Naito',
(1)Research Institute of Science for Safety and Sustainability, National Institute of Advanced Industrial
Science and Technology, Japan, (2)Health and Medical Research Institute, National Institute of Advanced
Industrial Science and Technology, Japan

Recent studies have shown that 6PPD-quinone, which forms as a result of the transformation of the
antioxidant 6PPD in tire rubber, displays marked acute toxicity in some salmonid fish species.
Furthermore, similartoxic effects have been observed in cultured cells derived from these fish species.
This study aims to evaluate the cytotoxicity of 6PPD and related chemicals, with the goal of identifying
safer alternatives, using cultured cells from three salmonid species and two phylogenetically distant fish
species, Bluegill (BF-2) and Fathead minnow (FHM). First, to confirm the general sensitivity of each fish
cell line to common chemicals, we assessed the toxicity of 3,4-dichloroaniline (3,4-DCA) as a model
compound for environmental pollutants. We further evaluated 6PPD and its quinone form, along with
other tire-related chemicals. The endpoint was the assessment of cellular metabolic activity measured by
the Alamar Blue assay. The results showed no major species-specific differences in the toxicity of 3,4-
DCA across the fish cell lines. Additionally, no toxicity was observed for 6PPD in any cell line; however,
6PPD-quinone exhibited toxicity in Rainbow trout (RTG-2) and Coho salmon (CSE-119) cells. This study
highlights the species-specific toxicity of 6PPD-quinone at the cellular level by utilizing cell lines derived
from phylogenetically diverse fish species. Ongoing evaluation of potential alternative substances will be
presented in detail at the poster session.

1.07.P-Mo012 Cytotoxicity Assay on the Fish Cell Line RTgill-W1 to Assess the Acute Toxicity of
Nanomaterials

Mariia Goncharova', David Hernandez-Moreno’, Rocio Fernandez-Saavedra’®, Ana Isabel Cardona’,
Laura Molinero®, Ana Valdehita', José Maria Navas' and Maria Luisa Fernandez-Cruz', (1)Department
of Environment and Agronomy, National Institute for Agriculture and Food Research and Technology
(INIA), CSIC, Spain, (2) Chemistry Division, Research Centre for Environment, Energy and Technology
(CIEMAT), Spain

Nowadays, in vitro methods are seen as a reliable tool to generate appropriate information for the
assessment of chemicals and nanomaterials. OECD test guideline (TG) 249 (Fish Cell Line Acute Toxicity
- The RTgill-W1 cell line assay) has been originally developed for soluble toxicants. The present work
aims to assess the applicability of this test to nanomaterials (NMs) by using NMs of different composition,
size and shape, and comparing the obtained results with these generated in other fish cell lines and in in
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vivo fish tests. For this purpose, the following NMs were investigated: Ag, 10 nm; BaSO4, 32 nm;
Bentonite Nanoclay, 288 nm; CeO2, 33 nm; Cu, 25 nm; Cu, 50 nm; Cu,100 nm; CuO, 15-20 nm; CuO,
<50 nm; Multi-walled Carbon Nanotubes, length 4.05 pm, thickness 67 nm; TiO2, 6 nm; TiO2, 20 nm;
Zn0O, 34 nm; ZnO, 42 nm. The Nanogenotox protocol was applied to obtain stable dispersions. The
stability of the stocks and exposure suspensions was characterized by the measurement of the
concentration and size frequency distribution/zeta potential during 24 h exposure period, by ICP-MS or
ICP-OES and dynamic light scattering, respectively. The size distribution of the 14 NMs tested was stable
during this period. Real concentrations at time 0 were within the 20% range allowed of the nominal
concentrations, except for BaSO4, CeO2, TiO2, and ZnO (34 nm). Real concentrations after 24 h dropped
significantly for BaSO4, CuO, and TiO2 (6 nm) due to deposition. RTgill-W1 cells were seeded in 24-
well plates (35%x104 cells/well) following the TG249 procedure. L-15ex medium was used for treatment
with NMs. A triple cytotoxicity assay (Alamar Blue, CFDA-AM, and neutral red) was performed
according to TG249. Potential interferences of NMs with the measures were assessed. The EC50 values
obtained for the 14 NMs were similar to those reported in acute toxicity tests in fish and were significantly
lower in comparison to other cell lines. Interferences with the NRU assay at the highest concentrations
were registered for most of the investigated NMs, and several NMs interfered with AlamarBlue and
CFDA-AM.

This study suggests that NMs can be tested following the TG249 protocol, but the stability of the exposure
suspension and the possible interference effect needs to be assessed previously. Results also indicated that
the assay could predict the acute toxicity in fish, although further data are needed to make a clear
conclusion. CSIC Program of Scientific Cooperation with Ukraine Call 2022 and General Protocol of
Action for the Assessment of Chemicals and Nanomaterials between MITECO and CSIC.

1.07.P-Mo013 Suitability Of the Rtgill-W1 Cell Line Assay (OECD TG 249) to Predict Acute Fish
Toxicity for Surfactants

Jayne Roberts!, Geoff Hodges', Kristin Connors’, Erin Malone)?, Jay Dawick®, Lauren McAnally?, Jens
Bietz’, Frank Seitz’, Marc Geurts’, Liesa-Kristin Beuter’, Kristin Schirmer®, Roman Li® and Stephan
Fischer®, (1) Unilever, United Kingdom, (2)The Procter and Gamble Company, United States, (3)Shell
Global Solutions, Netherlands, (4)Innospec Limited, United Kingdom, (5)Clariant Produkte
(Deutschland), Germany, (6)Sasol, Germany, (7)Nouryon, Netherlands, (8)aQuaTox-Solutions,
Switzerland

The OECD TG 203 fish acute toxicity test is a key requirement in global regulatory frameworks and
environmental risk assessment. However, evolving legislation under the Chemical Strategy for
Sustainability (CSS) incorporates attempts to reduce vertebrate animal testing. To ensure the continued
safety of chemicals, robust, reliable, and regulatory-compliant alternatives must be available. One such
option is the RTgill-W1 Fish Cell Line Acute Toxicity assay (OECD TG 249) as a proposed alternative to
the fish acute toxicity test. Previously this assay has been shown to have a good correlation with existing
in vivo acute fish data for a variety of chemicals. However, the available data are scattered, and despite
some surfactants having been tested, a clear applicability domain for this group of chemicals has not been
definitively established. Surfactants are used in various home and personal care (HPC), industrial and
institutional (HI&I) applications and encompass diverse chemical classes, with variation in alkyl chain
length, structure (branched vs. linear), solubility, lipophilicity, functional head -groups, and ionizable
potential (cationic, anionic, amphoteric and nonionic), all of which can pose challenges in successfully
executing standard (or adapted) test methodologies. Therefore, it is essential to evaluate the suitability of
surfactants within in vitro test designs. Here we present initial progress of the work of this Environment
and Health Risk Assessment & Management (ERASM) Task Force which aims to address these
uncertainties by generating new and/or collating existing in vitro Rtgill-W1 data for a selection of non-
ionic, anionic, cationic, and amphoteric surfactants. These data will subsequently be compared with
existing high quality in vivo and fish embryo toxicity (FET; OECD TG 236) data to provide
recommendations and potential limitations around the application of the method for regulatory
frameworks and environmental risk assessment of surfactants.

1.07.P-Mo014 Comparing the Sensitivity of Three Rainbow Trout Cell Lines Through Cytotoxicity
and Targeted Gene Expression For Aquatic Testing

Bennett Upton', Justin Scott' and Matteo Minghetti’, (1)Oklahoma State University, United States,
(2)Integrative Biology, Oklahoma State University, Stillwater, United States

The International Organization for Standardization recently approved the RTgill-W1 cell line as an in vitro
alternative for acute toxicity testing in fish. While RTgill-W1 reflects acute toxicity in rainbow trout
(Oncorhynchus mykiss), it represents only one tissue type. Testing with various tissue types can elucidate
tissue-specific mechanisms of toxicity that may be overlooked when using a single cell type. In this study,
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the rainbow trout cell lines RTL-W1 (liver), RTgut-GC (intestine), and RTgill-W1 (gill) were exposed to a
range of 3,4-dichloroaniline (DCA) and cadmium (Cd) concentrations. Cytotoxicity levels and effective
concentrations for 50% cell viability (EC50) of Cd and DCA were determined using a multi-endpoint
viability assay with alamarBlue, CDFA-AM, and neutral red as markers of cell metabolic activity, cell
membrane integrity, and lysosomal integrity, respectively. Results indicated Cd EC50 values of 72.5 uM,
92.6 uM, and 234.5 uM for RTgill-W1, RTgut-GC, and RTL-W1 cells, respectively. For 3,4 DCA, EC50
values were 442.8 uM, 622.3 uM, and 653.3 uM for RTgill-W1, RTgut-GC, and RTL-W1 cells,
respectively. Across all cell types, RTgill-W1 was the most sensitive to both 3,4 DCA and Cd, with
cadmium exhibiting higher toxicity in all cell lines compared to 3,4 DCA. RTL-W1 cells displayed greater
resistance to these chemicals, suggesting that, similar to tissues in vivo, this cell line may possess more
robust detoxification mechanisms. To test this hypothesis, cells were exposed to non-toxic and toxic
concentrations of cadmium (18.5 uM and 185 uM, respectively) and DCA (0.445 uM and 6.67 uM,
respectively) for 24 hours. Following exposure, total RNA from each cell type was extracted and reverse-
transcribed for quantitative PCR (qPCR) analysis. Metallothionein and Cytochrome P450 1A messenger
RNA levels will be measured by qPCR as biomarkers of cadmium and DCA exposure and toxicity. With
this approach, we aim to assess variability in the sensitivity of different cell types to chemical toxicity and
determine whether differences in sensitivity can be explained by molecular detoxification mechanisms
across cell types.

1.07.P-Mo015 Applicability of the OECD 249 RTgill-W1 Cell Line Assay for Predicting the Acute
Fish Toxicity of Glycol Ethers and Glycol Ether Esters

Erin Maloney', Dennis Becker?, Carolina Di Paolo’, Gregg Hancock?, Andrew Scott’, Anne Diez’,
Aurelie Carlier® and Karen Smet®, (1)Shell Global Solutions, Netherlands, (2)Clariant Corporation,
United States, (3)Dow Benelux B.V., Netherlands, (4)Dow Chemical Company, United States,
(5)Abteilung GBP/RA, BASF SE, Germany, (6)INEOS Europe AG Division Oxide, Switzerland
Glycol ethers (GE) and GE esters are a group of industrial chemicals typically used as solvents in a wide
range of applications. Most are registered under high tonnage bands in EU REACH (> Annex VII), thus
require acute fish toxicity data. As part of a voluntary dossier improvement project, the Glycol Ethers
REACH Consortium (https://www.reachcentrum.eu/consortia/glycol-ethers-reach-consortium/) has been
conducting new testing. This involves improving the current acute fish toxicity dataset through strategic
testing efforts. Specifically, QSAR predictions and existing OECD 203 data (which demonstrated no or
low hazards to fish but often lacked analytical monitoring) were used to prioritize candidate substances for
further testing. Subsequently, with the aims of avoiding additional and unnecessary animal testing, OECD
249 was employed to predict acute fish toxicity. Outcomes from the OECD 249 tests were targeted to be
used as additional lines of evidence for the acute fish endpoint. For GE substances preliminary OECD 249
results confirmed the previous conclusions that these substances pose no hazards to fish. However, direct
comparison of these results to in vivo data demonstrated that the OECD 249 tended to underpredict the
toxicity for both GE and GE esters. For example, OECD 249 EC50 values were around 2-fold higher for
GE and up to 18-fold higher for GE esters than in vivo LC50 values. Currently, the reasons for this
toxicity underprediction are unclear. The OECD 249 has been shown to underpredict the toxicity of
chemicals with specific modes of action or substances that are metabolically activated to reactive forms.
Moreover, previous studies indicate that there may be differences in enzymatic expression of certain
enzymes in rainbow trout gill cells compared to other metabolic organs. Thus, one hypothesis is that
diverse toxicokinetics in the in vivo and OECD 249 assays are driving these differences in predicted
effect. Overall, this work can be considered as part of the greater available evidence to help define the
applicability domain of the OECD 249. Moreover, these findings can be used to inform future testing
strategies for other industrial chemistries, and spur further research focusing on deriving fit-for-purpose
alternatives to classic vertebrate ecotoxicity tests.

1.07.P-Mo016 Real-Time Chemical Toxicity Monitoring with a Microfluidic Multi-Cell Line Fish-
on-Chip Model

Jenny Maner', Philippe Renaud’ and Kristin Schirmer?, (1)Environmental Toxicology, Swiss Federal
Institute of Aquatic Science and Technology (Eawag), Diibendorf, Switzerland, (2)Swiss Federal Institute
of Technology Lausanne (EPFL), Switzerland, (3)Environmental Toxicology, Swiss Federal Institute of
Aquatic Science and Technology (Eawag), Switzerland

Fish toxicity testing is a crucial component of chemical risk assessment and effluent testing, and there is a
growing need for alternative methods to reduce the use of live animals. Fish cell lines can be used as an
effective in vitro alternative to predict adverse outcomes. However, most in vitro assays using cell lines
are carried out under static exposure conditions and assess cell viability only at a single time point, upon
termination of chemical exposure. Thus, no information is gained on how toxicity develops over time. In
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this work, we established a microfluidic biosensor for acute toxicity testing under flow conditions in real-
time. We employ Electric Cell-substrate Impedance Sensing (ECIS), which measures resistance to an
electric current of a cell monolayer on a chip. This label-free and non-invasive technique allows
continuous monitoring of cell viability during chemical exposure. We use cell lines from the rainbow trout
(Oncorhynchus mykiss), a standard species in ecotoxicity testing, of which there are several established
cell lines derived from various organs. Using a cell line from the gill, RTgill-W1, we have previously
shown that ECIS can be used for time- and concentration-dependent toxicity testing under flow
conditions. Moreover, as ECIS is a sub-lethal endpoint, permanent and reversible changes could be
distinguished during depuration. This versatile platform has application with chemical toxicity screening
as well as the evaluation of water samples. To investigate chemical impacts across multiple organ systems,
we have incorporated cell lines from the liver and brain of rainbow trout. We hypothesise that different
cell lines may have different sensitivities to certain chemicals. Moreover, by serial connection of channels
containing different cell lines, sensitivity of cells in downstream channels may be altered, e.g. by means of
biotransformation of chemicals by cells in upstream channels. Thus, by combining multiple cell lines
connected in series on the same chip, we make a simple fish-on-chip model for chemical toxicity
monitoring.

1.07.P-Mo017 Comprehensive Characterization of Rainbow Trout Hepatic 3D Spheroids:
Morphological and Transcriptional Insights

Maria T. Hultman', Prem Chand’, You Song!, Awadhesh Jha’® and Coen Campsteijn?, (1)Norwegian
Institute for Water Research (NIVA), Norway, (2)Norwegian institute for water research, University of
Oslo, Norway, (3)University of Plymouth, United Kingdom, (4)University of Oslo, Norway

The demand for alternative ecotoxicology methods is increasing, especially with a focus on New
Approach Methodologies (NAMs) to provide reliable in vitro models for chemical hazard assessments.
Many existing cell-based assays rely on primary or continuous cell cultures effective for acute toxicity but
often lack the necessary complexity for long-term exposure studies. However, few alternative models
support comprehensive, long-term toxicity evaluations, essential for understanding chronic impacts. A
novel 3D spheroid model derived from rainbow trout (Oncorhynchus mykiss) primary hepatocyte (RT-
HEP-SP) has emerged as a promising NAM, preserving key morphological, physiological, and
biochemical properties for weeks, making it suitable for chronic toxicity studies. However, broader
application of the RT-HEP-SP system requires thorough characterization and validation. In this study,
high-resolution confocal microscopy was employed to assess various markers, such as spheroid
morphology (cytoskeleton, DNA and nuclear integrity, bile canaliculi formation), viability (metabolic
activity, hypoxia within the spheroid core), and physiological response (reactive oxygen species [ROS]
induction, mitochondrial membrane potential, ethoxyresorufin-O-decthylase [EROD] activity, and Phase
II metabolism components like uridine 5?-diphospho-glucuronosyltransferase [UGT]) during chemical
exposure. RNA sequencing (RNA-seq) and targeted bioassays were used to evaluate RT-HEP-SPs
responses to various toxicants. A Biomarker Toolbox was developed with sensitive and reproducible
markers for oxidative stress, biotransformation (e.g., aryl hydrocarbon receptor, EROD,), and viability
(e.g., lactate dehydrogenase). These biomarkers were validated through short-term (24 96 hours)
exposures to model chemicals with distinct toxic modes of action (MOAs), including copper, 17 ?-ethinyl
estradiol (EE2), benzo[a]pyrene, and carbonyl cyanide m-chlorophenyl hydrazone (CCCP), confirming
the model s responsiveness and reproducibility. Initial findings indicate that RT-HEP-SP are a reliable
model forassessing cytotoxicity, membrane integrity, and oxidative stress, with no core hypoxia detected.
RNA-seq analyses reveal their molecular complexity and suitability for the assessment of chemicals with
different MOAs. This model shows strong potential as an ecotoxicity screening tool for various chemicals.

1.07.P-Mo018 Development of an Atlantic Cod (Gadus morhua) Estrogen Receptor TR-FRET Assay
for Assessment of Xenoestrogens in a Non-model Teleost Species

0dd Andre Karlsen, Rhian Gaenor Jakobsen, Fekadu Yadetie and Anders Goksoyr, University of Bergen,
Norway

The 3Rs directive (Directive 2010/63/EU), to replace, reduce and refine animal experiments, has been a
driving force to move from in vivo studies towards in vitro and in silico approaches. Establishing
standardized and validated new approach methodologies (NAMs) is essential to this transition and
important for reliable toxicity testing and risk assessment of chemicals. Cell-based luciferase reporter gene
assays with ligand-activated transcription factors have been frequently used for chemical toxicity testing
and assessment of potential endocrine disrupting properties. Although these assays are sensitive and to
some extent adjustable to high-throughput testing, they still suffer from being labour intensive and time
consuming. In the recently funded XENOSENSE project, we aim to develop receptor-based molecular
tools that are more efficient, less time consuming, and as sensitive as cell-based assays. Time-resolved
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fluorescence resonance energy transfer (TR-FRET) has emerged as a promising cell-free technology for
assessing the interaction of nuclear receptors with various chemicals. Although some TR-FRET receptor
assays are commercially available, these are still limited to model species such as rat and human. In the
present work, we have developed TR-FRET assays for the Atlantic cod estrogen receptor alpha (Era). The
TR-FRET assay is based on the ligand-dependent recruitment of the steroid receptor coactivator (SRC-1)
and uses recombinantly expressed and purified estrogen receptor ligand binding domain. Its performance
regarding the sensitivity towards binding of estrogenic compounds is currently evaluated towards a suite
of bisphenol A (BPA) analogs, and compared against recently publish data obtained with the traditional
cell-based luciferase reporter gene assay with the same library of compounds. Our data indicate that Era
demonstrate similar ligand-activation profiles in the cell-free TR-FRET assay as in the cell-based
luciferase reporter gene assay, but the TR-FRET appears to be more sensitive, producing EC50 values that
are between one and two orders of magnitude lower than those obtained for corresponding compounds in
the traditional reporter gene assay. Thus, TR-FRET appears as a promising NAM for toxicity assessment
that can be established for ligand-activated receptors from non-model species. The authors thank the
Research Council of Norway for funding the XENOSENSE project (project no. 342186)

1.07.P-Mo019 Identification and Validation of Biomarkers of Reproductive Toxicity in Fish Cells
Roman Li', Vid Modic?, Katharina Klotz3, Stephan Fischer®, Kristin Schirmer! and Anze Zupanic?,
(1)Eawag - Swiss Federal Institute of Aquatic Science and Technology, Switzerland, (2)NIB, Slovenia,
(3)aQuaTox-Solutions, Switzerland

New approach methodologies (NAMs) include in vitro assays that aim to replace animal tests in chemical
risk assessment. Because NAMs reduce the reliance on animal data, they are both more practical and
ethical compared to traditional methods. Additionally, NAMs may provide more precise mechanistic data
and more reproducible results, making them scientifically more desirable. Here we aim to develop NAMs
that can replace in vivo fish reproductive toxicity tests in environmental risk assessment with assays that
utilise permanent cells of rainbow trout (Oncorhynchus mykiss). We undertake this project within the
NC3Rs CRACK IT Challenge SAFE .We have previously presented a novel computational pipeline to
identify a panel of biomarkers based on mechanistic information of reproductive toxicity in fish. We also
identified biomarkers that show robust regulation under reprotoxic chemical exposure as well as poorly
studied proteins that demonstrate an association to reproductive signalling pathways in fish. We have now
undertaken the first steps towards validating a subset of the identified biomarkers by measuring their
expression in the rainbow trout liver cell line (RTL-W1). We exposed the cells to two endocrine
chemicals, 1 7b-Estradiol and Testosterone, and measured the biomarker expression on the BioMarkHD
Fluidigm system in a medium throughput manner. With this approach we identified Insulin-like growth
factor 1 (Igf1) signalling as a key mechanistic player. We are currently exposing additional rainbow trout
cell lines to a larger panel of endocrine disrupting chemicals to gain more insights into highly regulated
pathways in cultured cells, which will form the basis for future endpoints in fish reproductive NAMs. This
work is funded by the NC3R CRACK IT Challenge 41 SAFE https://nc3rs.org.uk/crackit/safe

1.07.P-Mo0020 Using NAMs and Probabilistic Modelling in Component-Based Mixture Risk
Assessment: A Case Study on the Risk to Aquatic Environments From Pesticides Causing
Mitochondrial Toxicity

Seta Noventa', Jannicke Moe’, Knut Erik Tollefsen’, Walter Zobl’, You Song’, Loredana Manfra' and
Adam Lillicrap?, (I)Italian Institute for Environmental Protection and Research (ISPRA), Italy,
(2)Norwegian Institute for Water Research (NIVA), Norway

The next-generation environmental risk assessment vision advocates the transition to i) assessing exposure
to chemical mixtures, and ii) employing mechanism-based hazard assessment based on new approach
methodologies (NAM). Here, we explore the potential of a refined version of component-based risk
assessment (CBMRA) methodology, using high-throughput-screening (HTS) bioactivity data combined
with a quantitative adverse outcome pathway (QAOP) approach for hazard assessment. The project centres
on the quantitative AOP #263, which models growth inhibition through uncoupling of mitochondrial
oxidative phosphorylation by chemicals using model aquatic organisms. As a case-study, it uses
monitoring data on pesticide concentrations in freshwater from the European Environmental Agency s
Pesticide Indicator dataset (Waterbase and WISE statistics). Bioactivity profiles from ToxCast and Tox21
are mappedto an OECD endorsed AOP (#263) to establish equipotent mixture concentrations compared to
the model chemical, providing input data to the gAOP model. Uncertainty associated with the dif ferent
risk components is estimated by statistical modelling, and subsequently integrated and propagated
throughout the whole risk characterisation process using Bayesian network modelling. The resulting
probabilistic risk characterisation will be compared to risk predictions based on other lines of evidence.
This poster presents preliminary results from the application of probabilistic NAM-based CBMRA for this
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case-study, addressing conceptual, technical and modelling aspects. It also highlights connections to the
European Food Safety Authority s guidance on cumulative risk assessment.

1.07.P-Mo0021 In Vitro Comparison of the Sensitivity of Zebrafish to Five Model Marine Fishes to
Dioxin-Like Chemicals and Polycyclic Aromatic Hydrocarbons

Cameron Hunter Collins’', Justin Dubiel’, Andreas N.M. Eriksson’, Nonnie 'Betsy’ Cook', Benjamin
Patrick de Jourdan?, Steve Wiseman? and Jonathon Doering’, (1)Louisiana State University, United
States, (2)University of Lethbridge, Canada, (3)Huntsman Marine Science Centre, Canada
Evaluations of the sensitivity of fish when exposed to ubiquitous environmental contaminants such as
dioxin-like compounds (DLCs) and polycyclic aromatic hydrocarbons (PAHs) have historically utilized
freshwater species. However, studies have shown differences in sensitivity between various freshwater
species ranging over 400-fold, highlighting the significant variability within the taxa. Considering the
zebrafish (Danio rerio) is a popular model freshwater species used as a benchmark for sensitivity
assessments, the difference in relative sensitivity compared to marine fish is not currently understood.
Thus, the objective of this study was to evaluate the sensitivity of five marine model species, namely the
Gulf Killifish (Fundulus grandis), Mummichog (Fundulus heteroclitus), Inland Silverside (Menidia
beryllina), Atlantic Silverside (Menidia menidia), and Sheepshead Minnow (Cyprinodon variegatus).
Exposures for each species were performed by conducting a standardized in-vitro aryl hydrocarbon
receptor 2 (AHR2) transactivation assay of COS-7 cells transfected with an AHR2 cloned from the species
of interest. A diversity of chemical structures were investigated, namely the model DLC, 2,3,7,8 -
tetrachlorodibenzo-p-dioxin (TCDD), a chlorinated dibenzofuran (TCDF), a non-ortho and a mono-ortho
polychlorinated biphenyl (PCB 77 and 118), PAHs with 5 (BaP), 4 (BAA), and 3 rings (Anthracene), and
a methylated PAH (8MBAA). The 50% effective concentrations (EC50) were compared to the
corresponding EC50s for zebrafish and the relative sensitivity was calculated. Results suggest that
zebrafish AHR?2 has different sensitivities to agonists relative to common model marine fishes, with
relative sensitivities of the 5 marine species ranging from 1 to 50 times more sensitive. While zebrafish
AHR2 might have similar sensitivity to some PAHs, it appears to be substantially less sensitive than the
marine fishes to TCDD and TCDF. This further highlights the variability in sensitivity within fishes when
exposed to DLCs, as well as the shortcomings of relying on zebrafish toxicity data, particularly for fish
families in marine environments. The capacity of in-vitro assays to quickly and accurately generate
information for a variety of species, while eliminating the need for largescale lethal sampling, suggest that
they are a viable way to fill the current knowledge gaps and ultimately conduct more accurate risk
assessments.

1.07.P-Mo0022 The Development of a Three-Dimensional Ex Vivo Respiratory Model For
Nanomaterial Exposure Using The Air Breathing Organ of Clarias gariepinus

Entle Xhallie, Refilwe Lukhwareni and Tarryn Lee Botha, University of Johannesburg, South Africa
Due to their multifunctional biomedical and industrial applications, nanomaterials, have seen an increase
in synthesis, use and waste disposal to the natural environment. The use of copper oxide nanomaterials
(nCuO) is emerging throughout various industries including environmental remediation, agriculture and
renewable energy, the biodistribution and accumulation of nCuO is however poorly understood in
biological organisms. As each characteristic of the nCuO is altered so is the toxicity which leads to a
battery of animal testing to ensure safety by design. The African Sharptooth catfish is a niche organism
which can respire through an air breathing organ (ABO) which assists it to move between pools when
water levels are depleted. A previous study showed nanomaterial uptake specific to the ABO. This study
aimed to investigate the interaction, biodistribution and uptake of nCuO in live excised respiratory ABO
tissue of Clarias gariepinus was compared to a developed three-dimensional model of a similar structure.
The ex vivo structures were acutely exposed to nominal concentrations of 350 pg/LL and 3.5 mg/L and
spiked at 35 mg/L nCuO. Materials were characterized in RO water. Uptake, biodistribution and
agglomeration of particles were analysed using CytoViva dark field hyperspectral imaging, light
microscopy and scanning electron microscopy and where possible Image J was used to quantify the
number of foreign bodies found. Characterization results suggest a dose-dependent hydrodynamic size
distribution and agglomeration of nCuO in both live and synthetic tissue. Attachment to the surface of
tissue was observed in both groups however the synthetic group statistically resulted in more accumulation
and agglomeration. It is hypothesised that might be due to the stability or charge of PLA in water.
Toxicology testing of ENM can attempt to include alternate methods, mentioned in this study, as an
ethical consideration in reducing animal studies.

1.07.P-Mo0023 From Fish Embryo to Fish Early Life Stage — Prediction of effects on growth via
effect modelling
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Daniel Faber, Yvonne Wolf, Christoph Paul Linder, Daniel Burkow, Markus Ebeling and Jutta Agert,
Bayer AG, Crop Science, Environmental Safety, Germany

In the context of the environmental risk assessment (ERA) according to the European Union regulations
283/2013 and 284/2013 for plant protection products, numerous animal studies must be performed. Based
on the physico-chemical characteristics, for many substances a fish early life stage study (FELS, OECD
210) investigating aquatic chronic effects needs to be conducted to fulfil the current data requirements.
This project investigates whether it is possible to predict chronic effects on growth and survival in FELS
studies from fish embryo toxicity test data (FET, in acc. to OECD TG 236), with additional length
measurements at different time points, by using toxicokinetic-toxicodynamic (TKTD) and Dynamic
Energy Budget (DEB) models. DEB models modify growth rate based on an internal energy reserve and
translate this growth across maturity stages. A DEB model parameterization for fathead minnow
(Pimephales promelas) exists in the publicly accessible AddMyPet (AMP) database that we use as a base
model onto which we attach a TKTD component to fit the FET growth and survival endpoints. The
interaction of TKTD effects in a DEB model enables us to extrapolate from FET results into simulated
FELS tests and compare simulated FELS endpoints for growth retardation and survival against existing
tests to validate the modeling assumptions and goodness of fit. With this approach a combination of
different already existing New Approach Methodologies is used. This is in line with the 3R (Reduction,
Replacement, Refinement) principle: Reduction of animal numbers by using embryos for specific ERA
questions and Replacement of further animal experiments.

1.07.P-Mo0024 Is it safer? Evaluating the Hazards of Bisphenol A Alternativesin Zebrafish Embryos
Maria S. Costa, Marta S. Monteiro, Susana Loureiro and Ines Domingues, Centre for Environmental and
Marine Studies & Department of Biology, University of Aveiro, Portugal

Bisphenol A (BPA), a chemical widely used in manufacturing polycarbonate plastics and epoxy resins, is
a known environmental and health concern due to its endocrine-disrupting properties and links to
reproductive harm and chronic conditions. To address these issues, alternative compounds such as
bisphenol AF (BPAF) and bisphenol Z (BPZ) have been developed. However, these substitutes may not
be inherently safer, as emerging evidence suggests they can pose comparable or greater risks to human
health and ecosystems. To assess whether these alternatives are truly less hazardous than BPA, zebrafish
(Danio rerio) embryos were exposed to both BPA and its alternatives in two experimental setups. In the
first experiment, embryos were exposed to seven concentrations over 120 hours, with mortality, hatching,
and malformation rates monitored at 24-hour intervals, alongside a heart rate assay at 48 hours. The
second experiment involved exposure to three concentrations below the EC10 for malformations
(determined in first experimental setup), following a similar design. At the end of this exposure,
behavioural tests and biochemical analyses were conducted, focusing on neurotoxicity, oxidative stress,
and energy-related biomarkers. Results indicate that the alternatives tested were more toxic than BPA,
with lower lethal concentrations (LC50) values and lower effect concentrations for malformations (both
EC10 and EC50). These findings highlight the critical need for continued efforts to identify truly safer
BPA alternatives. This work was carried out in the framework of the European Partnership for the
Assessment of Risks from Chemicals (PARC) and has received funding from the European Union s
Horizon Europe research and innovation programme under Grant Agreement No 101057014 and CESAM
(UIDP/50017/2020 + UIDB/50017/2020 + LA/P/0094/2020) through national funds.

1.07.P-Mo025 Tissue-Specific Responses to a Binary Mixture of Bisphenol A Substitutes in
Zebrafish Embryo-Based Bioassays Assessing Estrogenic and Metabolic Activities

Florian Geffroy', Nathalie Hinfray’, Benjamin Piccini’, Xavier Coumoul’, Cleo Bodin* and Francois
Brion?, (1)INERIS, Ecotoxicology of Substances and Environment (ESMI) Unitt / Universite Paris Cite,
Inserm UMR-S 1124, France, (2)INERIS, Ecotoxicology of Substances and Environment (ESMI) Unit,
France, (3)Universite Paris Cite, Inserm UMR-S 1124, France, (4)INERIS, Experimental Toxicology and
Modeling (TEAM) Unit, France

Mixtures of chemicals, notably endocrine-disrupting chemicals (EDCs), represent a major issue as current
regulations often underestimate their risks by assessing individual substances only. Most approaches for
evaluating EDCs mixtures rely on cellular models, thereby precluding to take into account the complexity
of whole-organism systems and capture potential tissue-specific interactions. In this study, we aimed to
address this gap by using in vivo transgenic zebrafish embryo models to assess the effects of a binary
mixture of bisphenol A substitutes, bisphenol B (BPB) and bisphenol C (BPC), on estrogenic and
metabolic pathways in two distinct target organs, the brain and the intestine. Through in vivo fluorescence
imaging, we observed that both BPB and BPC induced the expression of the estrogen-regulated aromatase
B gene (cyp19alb) in the brain, as well as the intestinal expression of cyp3a65, each in a concentration -
dependent manner. For each substance and target gene, EC50 values were derived and used to set-up an
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experimental ray design for binary mixtures (5 mixture ratios chosen by considering relative potency and
5 exposure levels around the EC50). The observed tissue-specific effects of these mixtures will be
compared with predictions from the commonly used concentration addition model for our two
differentially regulated target genes. These findings could reveal new insights on mixture interactions in
whole-organism systems, across differentially regulated genes expressed in two distinct organs, supporting
a better hazard assessment of EDCs mixtures. This work was carried out in the framework of the European
Partnership for the Assessment of Risks from Chemicals (PARC) and has received funding from the
European Union s Horizon Europe research and innovation programme under Grant Agreement No
101057014

1.07.P-Mo0026 Is There Evidence for Omitting the Water Control in Fish Early-Life Stage Toxicity
Tests When Solvents are Used?

Christopher Fassbender', John W. Green®, Daniel Faber®, Lennart Weltje,” and Gilly Stoddart', (1)PETA
Science Consortium International e. V., Germany, (2)John W Green Ecostatistical Consulting, United
States, (3)Bayer AG, Germany, (4)Agricultural Solutions - Ecotoxicology, BASF SE, Germany

If a solvent is used in the fish early-life stage (FELS) toxicity test (OECD Test Guideline 210), both a
water control and a solvent control are currently required. We investigate the feasibility of using only the
solvent control and omitting the water control when a solvent is used. The number of fish and resources
used in tests for which solvents are required would substantially be reduced by doing so, following the
3Rs principles. A FELS toxicity test database including solvent and water controls and concentration -
response data from existing studies was compiled and analysed to determine whether there are systematic
differences between the water and solvent controls. The distributions of control data (means, between- and
within-replicate variances) for each response variable were investigated for water, solvent and pooled
controls. The impact of control choice on the NOEC and EC10 was investigated using FELS
concentration-response data. Computer simulations were conducted to determine the potential impact of
using only the solvent control on the ECx estimation and NOEC values. The simulations covered the
observed ranges of variability and concentration-response shapes for each type of response for fathead
minnow, sheepshead minnow, and rainbow trout and the solvent dimethylformamide (DMF). In the study,
the measurement endpoints including fish length and weight at study end, hatching success, time to hatch,
and larval survival were analysed. In addition, ECx values were estimated both by selecting the statistical
model and applying model averaging. There is little evidence that an actual solvent effect exists, at least
for DMF and fathead minnow. If there is a solvent effect, the scientific literature provides evidence that
the solvent effect acts additive to the treatment effect. Simulation studies based on the variability and
distributions of responses assessed in the FELS test and the additivity principle show that basing the EC10
or the NOEC on water control data often leads to significant bias, whereas basing these on the solvent
control is relatively free of bias. Altogether, there is preliminary statistical evidence to support omitting
the water control in FELS studies using a solvent. The views, conclusions, and recommendations
expressed in this presentation are those of the authors and do not necessarily represent the policies or
positions of their affiliated organisations.

1.07.P-Mo0027 Comparative Effect Assessment of Bisphenol Analogs by High Content Analysis in
Zebrafish Embryos

Muhammad Arslan Aslam and Stefan Scholz, Helmholtz Centre for Environmental Research, Dpt.
Ecotoxicology, Germany

Bisphenol A (BPA), a common bisphenol plastic additive, has been banned from certain products because
of its endocrine-disrupting properties. As a result, substitutes such as BPE, BPG, BPAP, and BPZ were
developed and are in use. Many of these substitutes are not thoroughly characterized and may have similar
biological activities as BPA. Using a high content screening assay a comparative and comprehensive
assessment of BP substitutes was conducted for the zebrafish embryo model with the focus on non-
endocrine (neuro)developmental effects. In contrast to previous analyses in the zebrafish embryo, the
comparative effect assessment was based on an automated image and video analysis approach reducing
the observer bias and increasing the reproducibility of results. The effects were quantified using behavior
endpoints, heart rate assessment and quantification of deviation of morphological endpoints from controls.
For all endpoints concentration-response modelling was applied to derive effect concentrations. The lack
of swim bladder was the most sensitive endpoint for all of the tested bisphenols, particularly for BPE. The
specificity of responses was estimated by applying the baseline toxicity concept and calculating effect
ratios. Moreover, the effect profile of bisphenols was compared with 2 baseline toxicants and a screening
approach to prioritise further bishphenol A analogues for detailed assessment was developed. Comparison
to baseline toxicity indicated that the developmental effects were primarily driven by unspecific baseline
toxicity with BPE representing the most specific compound. Cluster analysis on effect ratios supported
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that BPE was more specific than the other BPA substitutes, also in terms of the number of affected
endpoints. The study was supported by the EU projects PARC and PrecisionTox. This work received
funding by the European Union s Horizon 2020 research and innovation program project Toward
Precision Toxicology: New Approach Methodologies for Chemical Safety (PrecisionTox) , grant
agreement no. 965406 and the project "European Partnership for the Assessment of Risks from Chemicals
(PARC)", grant agreement no 101057014.

1.07.P-Mo0028 Assessing Contaminant Sensitivity in Early Life Stage Fishes using Transcriptomic
Points of Departure

Jessica Head', Ryan Chui’, Florence Page-Lariviere®, Kristin Mueller?, Aylish Marshall’, Emily
Boulanger!, Hugo Marchand?, Janet Cermak’ and Allison Dunn®, (1)Faculty of Agricultural and
Environmental Sciences, McGill University, Canada, (2)McGill University, Canada, (3)ECCC, Canada,
(4)Centre d expertise en analyse environnementale du Quebec, Canada

Chemical regulatory assessors require hazard data from multiple species spanning a range of sensitivities
to develop environmental quality guidelines. Due to lengthy exposures, high costs, and ethical concerns,
chronic chemical hazard data for diverse species are currently lacking. New Approach Methods (NAMs)
have been touted as potential alternatives that could provide toxicity data quickly and more ethically. Our
group is developing a NAM that uses early life stage fish exposures to obtain transcriptomic points-of-
departure (tPODs) for environmental chemicals. Previous studies support the possibility of substituting
chronic apical PODs (aPOD) with tPODs generated from short-term exposures given their high degree of
correlation. The overall objective of our project is to validate tPODs as suitable toxicity data for the
derivation of environmental quality guidelines. As a first step, we assessed the reliability of tPODs to
predict sensitivity to 6PPD-Quinone (6PPD-Q), and Bisphenol A (BPA) in several listed and model fishes
in an early life stage test. Eleutheroembryos (0 to 24 hours post-hatch) were exposed to test chemicals for
24 hours at 12 different concentrations . This concentration range spanned 9 orders of magnitude in an
attempt to capture both transcriptomic and organismal level responses. RNA was isolated from pooled
eleutheroembryos, followed by RNA sequencing and data processing using ExpressAnalyst. Our current
results show that species differences in sensitivity at an organismal level are reflected in variability in
tPOD values. Future work will focus on comparing tPODs across fish species relative to chronic apical
endpoints, paving the way for the potential use of tPODs in guideline development for chemicals of
concern.

1.07.P-Mo0029 EMERGE, a New Transgenic Zebrafish Embryo-Based Assay to Assess Metabolic
Disrupting Chemicals (MDCs) in the Intestine

Florian Geffroy', Chedi Erradhouani’, Benjamin Piccini’, Edith Chadili’, Nathalie Hinfray?, Selim Ait-
Aissa’, Xavier Coumoul® and Francois Brion’, (1)INERIS, Ecotoxicology of Substances and Environment
(ESMI) Unitt / Universite Paris Cite, Inserm UMR-S 1124, France, (2)INERIS, Ecotoxicology of
Substances and Environment (ESMI) Unit, France, (3) Universite Paris Cite, Inserm UMR-S 1124, France
Metabolic disrupting chemicals (MDCs) are increasingly associated with metabolic disorders such as
obesity, type 2 diabetes and hepatic steatosis. To identify MDCs, new approach methodologies based on
mechanisms of action are needed. Despite the intestine's key roles in metabolism, gut disruption by MDCs
remains poorly studied compared to the alteration of liver and adipose functions. To adress this gap, we
developed EMERGE (Effect of Metabolic Endocrine disRuptors in Gut of zebrafish Embryos), a new
bioassay based on a zebrafish transgenic line (tg(cyp3a65 :GFP)). This transgenic line expresses GFP
under the cyp3a65 promoter, an ortholog of human CYP3A4, a cytochrome involved in both endogenous
and exogenous metabolisms of the liver and the intestine. CYP3A4 expression is regulated by several
transcription factors, including the pregnane X receptor (PXR) and aryl hydrocarbon receptor (AhR),
which are key mediators of xenobiotic responses and detoxification process. The tg(cyp3a65:GFP)
zebrafish line was created using Tol2 transgenesis to visualize cyp3a65 responses to MDCs exposure.
Embryos were exposed to sublethal concentrations of chemicals, followed by fluorescence imaging of the
intestine, GFP quantification and data analysis. The bioassay was validated using zebrafish PXR and AhR
agonists, confirming concentration-dependent induction of GFP expression correlated with cyp3a65
mRNA levels.

Subsequently, screening of 22 suspected MDCs from diverse chemical families (e.g bisphenols, biocides,
pharmaceuticals) revealed varied effects : 14 induced, 4 inhibited, and 4 had no impact on GFP
expression. The assay also highlighted the potential role of additional regulatory pathways (e.g
glucocorticoid receptor) and demonstrated a good reproducibility across independent trials. EMERGE
offers a sensitive and robust tool to screen the presence and/or the effects of MDCs complementing
existing models and providing new informations on chemicals property to target the intestine. To confirm
the relevance of the assay for human health assessment and further regulatory validation and
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implementation, comparison of our results with MDCs effects on cyp3a4 through mammalian systems
should be interesting. This study was funded by the H2020 OBERON project (grant agreement no.
825712).

1.07.P-Mo0030 Applicability of the Fish Plasma Model to the Wide Pharmaceutical Landscape:
Influence of Physico-chemical and Pharmacokinetic Parameters in Two Fish Species

Mirco Weil', Andrew Ross Brown?, Maciej Trznadel’, Alison Nimrod Perkins®, Anja Coors* and Charles
Tyler?, (1)ECT Oekotoxikologie, Floersheim am Main, Germany, (2)Biosciences, University of Exeter,
United Kingdom, (3)Eli Lilly and Company, Indianapolis, Indiana 46285, United States, United States,
(4)ECT Oekotoxikologie, Germany

The fish plasma model (FPM) is a theoretical model to predict the concentrations of pharmaceuticals in
the blood plasma of exposed fish, based on the lipophilicity of the pharmaceutical. By comparing to
effective pharmaceutical plasma concentrations in humans, the risk for unintended effects in exposed fish
can be assessed without conducting animal testing. Within the research project PREMIER (Priorisation
and Risk Evaluation of Medicines in the Environment), the FPM was challenged by application to
substances that to date are underrepresented in FPM testing. Based on their physico-chemical and
pharmacokinetic parameters and the margin between available chronic fish toxicity and the predicted API
concentration in fish plasma, the following substances were selected: quetiapine hemifumerate (an anti-
psychotic, cationic at pH 7), olaparib (an anti-neoplastic, not ionizable) and mycophenolic acid (an
immunosuppressant, anionic at pH 7). All three compounds were investigated in adult male and female
fathead minnow (Pimephales promelas) and sub-adult female rainbow trout (Oncorhynchus mykiss). The
exposures were performed for 14 days in flow-through systems with the respective APIs dosed via water.
Each exposure involved three test concentrations per substance and a control. The test concentrations were
selected to avoid any possibly toxicological effects whilst seeking to maximize internal API
concentrations for enabling analytical chemistry. Fish were sampled at days 10 and 14. For all three
investigated compounds, analytical methods were developed, validated and applied to the various sampled
matrices (water, blood plasma and body tissue for each fish species). All exposure experiments have been
successfully completed. Lack of any substance-related apical effects in the exposed fish and the ability to
quantify the target substances in most samples confirm the appropriateness of test concentrations. The
evaluation of data is currently ongoing and will be presented at the SETAC meeting. Preliminary analyses
indicate differences in plasma concentration between male and female fathead minnow as well as
differences between the two fish species. Pharmacokinetic parameters underlying differences in API
concentrations in blood plasma between test compounds and test species, as well as departures from API
concentrations predicted by the FPM are being determined. Ongoing quantification of API metabolite
concentrations in blood plasma is helping in this regard.

1.07.P-Mo031 Expanding the Applicability Domain Of Fish Cell Lines for Measuring the
Bioaccumulation Potential of Zwitterionic Pollutants

Marco Enrique Franco, Juliane Hollender and Kristin Schirmer, Eawag - Swiss Federal Institute of
Aquatic Science and Technology, Switzerland

Scientific and ethical constraints associated with in vivo bioaccumulation assessments with fish have
triggered the development of animal alternatives, such as cell-based systems. Among these systems, fish
cell lines have been previously highlighted as suitable models to estimate bioaccumulation parameters,
such as bioconcentration factors (BCFs), by assessing chemical partitioning between e.g., culture medium
and the intracellular compartment. While most of the existing data using this approach have been
generated for neutral organic pollutants, previous studies have successfully employed fish cell lines to
assess the bioaccumulation of a few anionic and cationic compounds. However, molecules with different
structural properties (e.g., hydrophobic tail lengths) and that display both positive and negative charges
(i.e., zwitterions) may undergo complex uptake and distribution patterns that influence their
bioaccumulation dynamics. Therefore, to further explore the applicability domain of fish cell lines in
conducting bioaccumulation studies for different chemical classes, we here explore the bioaccumulation
potential of four zwitterionic surfactants: (Lauryldimethylammonio)acetate and the analogs N,N -
Dimethyl(C10-C14)amine N-oxides, using rainbow trout (Oncorhynchus mykiss) cell lines. Cytotoxicity
assays using the gill cell line RTgill-W1 indicated that these zwitterions do not compromise cell viability
at concentrations lower than ~1.5 uM, allowing for bioaccumulation tests to be conducted at
environmentally relevant levels (e.g., less than 0.5 uM). As bioaccumulation data for these chemicals is
limited, the on-going work employing gill (RTgill-W1) and liver (RTL-W1) cell lines aims to provide
important insight about their bioaccumulation potential, thus contributing important evidence to the
environmental risk assessment of zwitterionic substances.
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1.07.P-Mo032 In Vitro Hepatic Biotransformation Assays for Pesticides in Livestock: Opportunities
and Limitations

Marc Lamshoft, Kristin Diercks and Maria Hahn, Bayer AG, Germany

To date, human safety testing for novel pesticide active substances involves a series of different in vivo
studies in vertebrates, including livestock studies to assess residue levels in edible commodities.
According to OECD Test Guidelines 503 and 505, at least one lactating ruminant and one laying poultry
species must be examined. Mechanistic data on the metabolism and kinetics of pesticides in these species
is, however, limited, but would be crucial for reliable early-phase predictions aiding the development
process and species extrapolations, for example to other bird and mammal wildlife species in the context
of in silico ecotoxicological risk assessment. In line with the ongoing efforts to replace, reduce and refine
animal testing (3R principles), new approach methodologies (NAMs) could address these data gaps
regarding livestock metabolism and kinetics. Metabolically relevant in vitro systems, like rainbow trout
sub-cellular liver fractions or rat primary hepatocytes, have already gained regulatory acceptance for
specific applications, including intrinsic clearance and comparative metabolism studies. This study aimed
to validate an in vitro model for livestock metabolism by evaluating the capacities and limitations of sub-
cellular liver fractions from the model species, goat (capra hircus) and hen (gallus gallus). For this
purpose, two well-characterized pesticide active substances, labelled with radioactive 14C, were applied to
the test systems following initial metabolic characterization. After incubation in a shaking water bath,
supernatants were analyzed using high-performance liquid chromatography coupled with high-resolution
mass spectrometry (HPLC-HRMS). Recoveries and mass balances were determined by liquid scintillation
counting and selected samples subjected to radio-HPLC. The evaluation of the metabolic profiles,
including metabolite identification, revealed that the majority of biotransformation products detected in
vivo were also formed in vitro. The qualitative overlap was, however, substance-dependent, and the
quantitative ratios of the metabolites did not match the in vivo situation in most of the cases.
Consequently, while sub-cellular fractions are suitable for qualitative metabolite screening, they provide
limited quantitative information on livestock metabolism. Future studies may address some of these
limitations by using more physiologically relevant in vitro systems, such as primary hepatocytes.

1.07.P-Mo0033 A Novel Multiplex Bioassay Technology for Detection of Emerging Contaminants in
Water

Tatiana Siniakova', Maurice Henquet', Paul van den Brink? and Milou M. L. Dingemans®,
(I)Wageningen Plant Research, Business Unit Bioscience, Cluster Applied Plants Metabolomics,
Netherlands, (2)Wageningen University, Aquatic Ecology and Water Quality Management group,
Netherlands, (3)KWR Water Research Institute, Institute for Risk Assessment Sciences, Utrecht University,
Netherlands

Environmental pollutants, such as pharmaceuticals, personal care products, and pesticides, are a growing
concern globally due to their potential adverse effects on aquatic ecosystems and human health. Water
quality analyses to assess their risks are generally based on a combination of chemical and biological
analyses. Yet, these methods are often resource-intensive and time-consuming in practical application. To
implement effective measures for improving water quality and assess risks to humans and the
environment, quick, comprehensive, and cost-effective methods are required. In this project we aim to
develop and validate a novel multiplex biosensor technology. The technology, called receptomics, is based
on a flow cell with a printed array of hundreds of receptors in a square centrimeter. which are expressed
on a surface of living human cells (HEK293). The results are obtained based on light signals (fluorescence
or luminescence). Upon binding of the pollutant (ligand) to the receptor, the receptor is activated, resulting
in Ca??-triggered luminescence or fluorescence. The emitted light signal is then captured by a microscope
(www.receptomics.com). Since the assay is flowcell based it allows for a measurement every 5 minutes.
Previous studies have demonstrated that human hormone receptors, such as human estrogen, androgen,
nuclear pregnane X receptors, can bind water pollutants like pesticides, PFAS and hormones. These
receptors will first be tested in the receptomics setup using pure ligands and at a later stage this approach
can also be used to study complex water samples. The receptomics technology can support water
managers and drinking water companies to continuously monitor water quality, ensure it remains at a high
level by providing target compounds to mitigate. Moreover, the developed system can also be used as an
early warning system and as a screening method in the development of risk-driven measurement programs
in the (drinking) water sector. We will present our first results using this bioassay for water quality
assessment.

1.07.P-Mo0034 Endocrine Disruptive Potential of Chemical Mixtures From Settled Dust Samples

Collected in Seven European Countries
Jiri Novak!, Lisa Melymuk’ and Klara Hilscherova', (1)RECETOX, Masaryk University, Czech Republic,
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(2)Masaryk University, Brno, Czech Republic

Humans are continuously exposed to complex chemical mixtures, with indoor environments being a
significant source due to prolonged occupancy, limited ventilation, and the presence of chemical sources.
Many chemicals found indoors exhibit endocrine-disrupting propetties, which may pose health risks. This
study employed a battery of NAMs in vitro bioassays to assess the endocrine-disrupting potentials of
complex chemical mixtures extracted from indoor settled dust samples sampled across households with
small children in seven European countries (Czech Republic, Estonia, Italy, Netherlands, Portugal,
Slovenia, and UK). The battery consisted of human cell-based reporter gene assays, namely AZ-AhR
model for Aryl hydrocarbon receptor (AhR)-mediated effect, HeLa9903 for estrogenicity and anti-
estrogenicity, MDA-kb2 for androgenicity and anti-androgenicity and PZ-TR for thyroid hormone
receptor-mediated effects. The battery detected some endocrine-disrupting activities in most of the
samples. However, the study revealed diverse effect patterns, the intensity of the effects, and the main
modes of action of the chemical mixtures associated with settled dust among households from different
parts of Europe. Namely antiestrogenic and AhR-mediated effects were frequently detected across the
studied countries. To contextualize these findings, observed bioactivities will be compared with data from
iceberg modeling obtained using available toxicity potencies based on available data from the target and
non-target chemical analyses. The pervasive endocrine-disrupting activity in indoor environments and the
challenges in identifying responsible pollutants highlight potential health risks associated with indoor
exposure. This project received funding from the European Commission Horizon Europe, HADEA,
research and innovation programme under grant agreement Project No 101057499 - INQUIRE.

1.07.P-Mo035 Systematic Evaluation of High-Throughput Toxicokinetic (HTTK) Model Predictions
For The Terminal Elimination Half-Life (HLT) in Humans

Alessandro Sangion’, Shenghong Wang', James Armitage’ and Jon A. Arnot’, (1)ARC Arnot Research
and Consulting Inc, Canada, (2)AES Armitage Environmental Sciences, Inc, Canada, (3)ARC Arnot
Research and Consulting AND University of Toronto, Canada

Quantifying toxicokinetic (TK) processes is essential for chemical assessments. New Approach Methods
(NAMSs), such as in vitro-in vivo extrapolation (IVIVE) and high-throughput toxicokinetic (HTTK)
modelling, are instrumental in generating TK data required for chemical priority setting, screening, and
risk assessment. However, there is a critical need to systematically evaluate existing data and NAMs to
build confidence in their application forscientific evaluations and decision-making. This includes defining
the applicability domain (AD) and characterizing the uncertainty of IVIVE and HTTK models. One TK
parameter required for IVIVE and other chemical assessment objectives is the whole-body total (terminal)
elimination half-life (HLT), which relates directly to the terminal elimination rate constant (kT) and total
clearance (CLT). Various HTTK models and their necessary input data are incorporated in the free online
Exposure And Safety Estimation (EAS-E) Suite platform (www.eas-e-suite.com). These models can be
used to calculate HLT and other TK parameters and include (i) multiple Quantitative Structure-Activity
Relationship (HLT-QSAR) models that have been validated following OECD QSAR developmental
guidance, ii) the EAS-E Suite one-compartment physiologically based biokinetic (1Co-PBK) model,
which can be parameterized to simulate TK for different mammals, and iii) the 3 Compartment steady -
state model developed by the US EPA and implemented in the "httk" R package. These different models
were applied to more than 15,000 discrete organic chemicals to assess the AD of each model and to
compare their predictions against (i) available measured in vivo HLT data from humans (n~1,000) and (ii)
each other. There are strong positive correlations (e.g., 12 =0.50.9) for the HLT predictions between the
1Co-PBK, HLT-QSAR and in vivo HLT data. There are weak positive correlations (e.g., r2 <0.2) for the
HLT predictions between EPA httk model and the other types of models and in vivo HLT data. However,
most HLT predictions for the same chemical are within about an order of magnitude providing
opportunities for consensus based modeling which considers uncertainty and assumptions in the various
modelling approaches. The results provide some guidance for the application of IVIVE and HTTK models
in chemical evaluations. Future research should seek to better understand why the models give highly
divergent predictions for certain chemicals.

1.07.P-Mo0036 The Parhyale hawaiensis Testing Platform as a Potential Eco-NAM

Gisela de Aragdo Umbuzeiro', Marina Tendrio Botelho!, Amanda dos Santos®, Karin Baldauf', Kaue
Chinaglia’ and Jose Luiz da Costa’, (1)Universidade Estadual de Campinas (UNICAMP), Brazil,
(2)Universidade Estadual Paulista Julio Mesquita Filho, Brazil

Eco New Approach Methodologies (ECO-NAMs) are of growing interest in the ecotoxicology
community. Invertebrates are being accepted under REACH requirement as alternative methods, e.g.,
bioconcentration in the Hyalella azteca. As a step forward in reducing testing with vertebrate model, this
work aims to introduce a testing platform using the Parhyale hawaiensis model organism. This amphipod
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has a circumtropical distribution and inhabits coastal areas. As it is epibenthic, it is possible to evaluate
water and sediment, including via feeding. Its genome (3.6 giga bases) has been already sequenced and the
animal is explored as a model in EVO-DEVO studies. Organisms collected from the field in 2010 have
been maintained in the laboratory. They are fed with fish food 4 times a week, maintained at 260C, 12h
photoperiod, salinity of 30 g/L. Several substances were used as proof of concept and hazard
characterization including benzo[a]pyrene, dyes from natural origin (emodin, alizarin, dermocybin,
dermorubin) or synthetic (disperse and direct azo class), metals (Cd, Cu, Zn, Ag), 3,4-Dichloroaniline,
pesticides (diflubenzuron), 6PPD-quinone and Ag based nanomaterials. In the laboratory, miniaturised
assays were conducted to verify acute and chronic toxicity. Toxicokinetics studies performed in the lab
using hemolymph internal doses were conducted for metals (Ag), dyes and PFAS. Differential gene
expression was explored after exposure to metallic nanomaterials (Ag). PFAS bioconcentration factors,
were determined in the hemolymph. Comet and micronuclei assays were established in the hemolymph.
Sperm cell viability and comet assay were developed. For field studies a cage was constructed, and adults
survived at least for 96h when placed in two sites with low levels of contamination. The concentrations of
PFOS, Br- PFOS and PFOA, in the hemolymph of those organisms, were <LD. Studies in higher
contaminated sites are being conducted. We believe that the Parhyale testing platform is a powerful tool
for both lab and field testing. Protocols for immunotoxicity, behavior, and embryo abnommalities are being
developed. Metabolic capacities studies are being conducted to improve toxicokinetic information. More
substances should be tested in this platform to confirm its utility, but the results obtained so far are
promising making P. hawaiensis an attractive potential NAM for future applications. The authors thank
FAPESP (2023/10693-5), CNPq and CAPES code 001.

1.07.P-Mo037 Ecdysone Receptor Agonism in S2 cells for Insect-Specific In Vitro Assay
Development

Rebeka Darmati’, Bruno Campos?, Paul Carmichael’ and Nico van den Brink!, (1) Wageningen University
and Research, Netherlands, (2)Unilever, Bedford, United Kingdom, (3)Unilever, United Kingdom
The traditional approaches to Environmental Risk Assessment (ERA) of chemicals are generally limited to
in vivo exposure studies assessing only apical endpoints of a small number of representative model
species serving as proxies for entire ecosystems. To better address the heightened challenges posed by the
increasing variety of chemicals entering the environment - and to align with the evolving regulatory and
ethical landscape towards reducing or eliminating animal testing - New Approach Methodologies (NAMs)
introduce a more mechanistic framework for ERA. The operationalization of NAMs relies on the
development and validation of in vitro and in silico approaches, including the use of Adverse Outcome
Pathway (AOP) frameworks, which represent the foundational elements of mechanistic-based next-
generation ERA. This project aims to develop an in vitro assay based on the Ecdysone Receptor (EcR)
Agonism AOP using Drosophila melanogaster and its embryonic (S2) cell line. Ecdysone is a hormone
responsible for development and metamorphosis of insects and is often targeted in pesticide development
as a highly specific insecticide. However, EcRs are also found in a range of non-target species, such as
pollinators, highlighting the need for a more protective ERA, and a deeper mechanistic understanding of
the pathways involved. The first step towards this goal is characterising the molecular response to
Ecdysonein the S2 cell line. In vivo, an Ecdysone pulse triggers a genetic cascade that initiates moulting,
a process that requires both the presence and the subsequent removal of the hormone for full completion.
Therefore, continuous exposure to an EcR agonist was incorporated into the AOP. This work investigates
two exposure scenarios in vitro: the relevant (short-term) exposure scenario, imitating a pulse of ecdysone,
and continuous exposure scenario. Results demonstrate the in vitro model can illustrate the initial key
events of the EcR Agonism AOP as well as mimic the natural events in vivo. This project will be taken a
step further delving into the adverse effects in vivo, including morphology of EcR agonism as well as the
molecular events underlying the processes.

1.07.P-Mo038 High-Throughput Assessment of Pesticide Toxicity Using C. elegans: Impacts on
Growth and Life Stage Development

Leah Sattler' and Scott Glaberman?, (1)George Mason University, United States, (2)University of
Birmingham, United Kingdom

C. elegans is a versatile and efficient model for toxicity testing across diverse endpoints, leveraging its
transparency, rapid growth, and compatibility with high-throughput formats. Its well-characterized genetic
and signaling pathways, extensive mutant libraries, and CRISPR adaptability enable mechanistic studies
with relevance to both human health and ecological systems. To assess the value of a high-throughput
assay (HTA) system, we tested 60 pesticides, evaluating its potential to complement the current battery of
human health and ecological models. The results highlight opportunities for enhancing predictive
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capabilities and broadening the applicability of toxicity screening frameworks. Partial funding for this
project came from Bayer AG.

1.07.P-Mo0039 New Approach Methodologies (NAMs) for Identifying Endocrine-Disruption Using
the Model Organism Caenorhabditis elegans: The Case of Bisphenol A Alternatives

Sophie Limbeck’, Sebastian Hoss’, Marina Ohlig', Henner Hollert® and Martina Fenske', (1)Federal
Institute of Hydrology (BfG), Germany, (2)Ecossa, Germany, (3)Evolutionary ecology and environmental
toxicology, Goethe University Frankfurt, Germany

Many alternative compounds to bisphenol A (BPA) have already shown to be regrettable substitu-tions
because they also demonstrate endocrine disrupting properties. The European Partnership for the
Assessment of Risks from Chemicals (PARC) therefore uses the BPA alternatives as a case study to
address shortcomings in regulatory approval processes, e.g. by developing New Approach Meth-odologies
(NAM). To bridge the gap from in-vitro to suitable, whole organism testing approaches with a focus on
endo-crine disruption, Caenorhabditis elegans emerges as a promising model. Its transparency, short
lifespan (3 days @ 25°C), well-known genome, the comparably high degree of vertebrate gene ho-mology
makes it a suitable organism for NAM development. We use C. elegans to combine the apical test
endpoints growth, reproduction and behavior, with mo-lecular effects at gene transcription level. The
focus is on endocrine effects and the elucidation of underlying mechanistic key events. BPA alternatives,
such as Bisphenol E and AP, for which limited data exist, were tested in liquid medium either in 96 well
plates with one worm per well and up to 10 worms per concentration or in cell culture flasks. As reference
substance and to compare with litera-ture results, tests with BPA were also conducted. Around 1000
worms were pooled per sample to gather enough material for RN A extraction and subsequent long-read
RNA Sequencing and qRT-PCR. First results on growth, reproduction and behavior (head trashes) showed
effects only at concentra-tions above environmentally relevant levels. In contrast, molecular endpoints are
more sensitive and instrumental for the identification of key biological pathways involved in endocrine
disruption and other modes of action caused by BPA altematives. Possible next steps in the development
of C. elegans based NAMs may be to study metabolism changes or explore the use of fluorescent reporter
lines for the key pathways identified. Overall, the potential of C. elegans as an alternative invertebrate
animal model for testing endocrine disruptors is being evaluated.

1.07.P-Mo0040 Automatization of a Sea Urchin Teratogenicity Test (STT) to Improve Marine
Assessment of Chemicals and Mixtures

Noemie de Croze, Cyril Sweetlove, Catherine Lacherez and Veronique Poulsen, L’ Oreal Research &
Innovation, France

The marine environment faces increasing pressure from chemical pollutants originating from various
sources, including industrial discharge, agricultural runoff, and pharmaceutical waste. Understanding the
potential impact of these chemicals on marine organisms is crucial for ecosystem health. Traditional
toxicity tests often focus on lethality, but sublethal effects on development can have significant long-term
consequences on populations. Sea urchins offer a powerful model for evaluating the developmental
toxicity of marine pollutants. Their external fertilization and transparent embryos allow easy observation
of morphological abnormalities. Sea urchin embryo developmental tests, including larval development
assays, and assessment of skeletal formation, can provide valuable insights into the mechanisms of
toxicity [1]. Nonetheless the observation and measurement of these parameters under a microscope is time
consuming, operator dependent and poorly compatible with industry needs for chemicals screening. Here
we present an automated version of STT through automated image analysis. In a first step we evaluate the
dynamic of the response obtained after the exposure to reference compound. Then we adress the interest
of sea urchin teratogenicity test in a more global testing strategy by comparing the impact of different
mixtures four marin organisms: bacteria (Microox assay), Diatoms (ISO 10253:2024), corals [2] and our
automated sea urchin larval developmental test. Here we present an automated version STT. This
methods allows to test up to 40 chemicals in parallel, to limit the operator subjectivity, and is compatible
with hightrouput screening strategy for both raw materials and fsformulas. We propose to include this test
in a global strategy to assess the potential impact of formulas on the marine environment and support the
relevance of environmental claims.

1.07.P-Mo041 Developing High Throughput Metametabolomics in Freshwater Periphyton to
Enhance Chemical Risk Assessment

Lin Zi', Melissa Eon', Cedric Cassans?, Remy Cordazzo?, Chloe Bonnineau' and Nicolas Creusot’,
(1)INRAE, EABX, France, (2)Bordeaux Metabolome, MetaboHUB, France

The increasing chemical pollution of aquatic ecosystems presents a challenge in linking chemical
exposure to impacts at higher biological levels. While various descriptors exist for individual and
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population-level effects, assessing impacts at the microbiome community level remains underdeveloped.
Aquatic periphyton, a diverse microbial assemblage critical to ecosystem functions, is emerging as a
model for studying ecological impacts on microbiomes. Among available techniques, metabolomics
enables simultaneous characterization of exposure, associated effects and toxicity pathways, offering a
promising approach to detect early, sensitive responses of microbiomes to chemical stress. However,
applying metabolomics to aquatic microbial communities (i.e., metametabolomics) is still limited by its
relatively low throughput for screening. Therefore, this work aims to develop a high throughput workflow
with miniaturized exposure setups, automated sample preparation, data acquisition, and data analysis to
enhance chemical risk assessment in aquatic ecosystems. Periphyton samples (0.5 10 mg dry weight) were
analysed to determine the minimum quantity for accurate metabolomics profiling. Our results showed no
marked differences between 1 to 10 mg, while 0.5 mg displayed distinct differences from other quantities.
Metabolite intensities were higher for 0.5 mg and 1 mg compared to 5 mg and 10 mg, likely due to
reduced matrix effects. Therefore, 1 mg was considered as an optimal balance, providing sufficient
intensity and comparable results across different matrix quantities. By testing different microplates and
glass discs (48, 24 and 12-well) for periphyton colonization, we found that different size of discs led to
similar periphyton quantity after 14 days, averaging around 1 mg. Thus, 48-well size discs and microplates
will be further used for the exposure setup. Automated extraction is under development. A standardized
data analysis pipeline will be developed to determine community metabolism sensitivity threshold based
on aggregated metametabolome dose response (DRomics) and metametabolome annotation. This
workflow will soon be applied to screen pesticides and pharmaceuticals, addressing regulatory gaps in
evaluating chemical toxicity on microbial communities and their impact on aquatic ecosystem functions.

1.07.P-Mo042 Application of Electric Cell-Substrate Impedance Sensing (ECIS) Technology in the
Ecotoxicological Evaluation of Industrial and Wastewater Effluents

Shu-Ju Chuang, Chun-Yu Kuo, Siao-Yi Jin, Chih-Hsien Tsai and His-Nan Yang, National Environmental
Research Academy, Ministry of Environment, Executive yuan, Taiwan

This study utilizes Electric Cell-Substrate Impedance Sensing (ECIS) to evaluate the ecotoxicological
impacts of wastewater effluents. Samples were collected from industrial raw influents, treated effluents,
influents and effluents from wastewater treatment plants (WWTPs). Cytotoxicity assays were conducted
using human HepG2 and rainbow trout RTgill-W1 cell lines, alongside acute aquatic toxicity tests using
fish and daphnia. The biological response data were further integrated with water pollutant analyses to
evaluate the correlation between toxic substances and biological responses. Correlation analysis was
applied to determine the toxic units (TUa) derived from cell-based assays and acute aquatic toxicity tests.
Results demonstrated a significant correlation between RTgill-W1 cell responses and acute fish toxicity
outcomes, highlighting the potential of the RTgill-W1 cell line as a promising in vitro altemative to acute
fish toxicity test. Furthermore, RTgill-W1 cell line in ECIS system exhibited higher sensitivity to
pollutants compared to HepG2 cell line, indicating its superior applicability for detecting waterborne
toxicants. We further compared bioassay results with pollutant analyses, revealing correlations between
toxicity responses and certain water pollutants (e.g. ammonia). Moreover, daphnia acute toxicity
demonstrated a correlation with other water pollutants, including heavy metals, indicating species-specific
sensitivity to different pollutants. The variability observed between bioassays highlights the importance of
a multi-species approach for comprehensive ecotoxicity evaluation, as each organism may respond
differently to specific contaminants based on their unique physiological and metabolic pathways. These
findings further underscore the feasibility of real-time biological monitoring systems for detecting water
pollution using live-cell systems. Traditional water quality monitoring primarily relies on physico-
chemical parameters, which may fail to capture the dynamic interactions between pollutants and living
organisms, such as synergistic, additive, or antagonistic toxic effects. Incorporating biological endpoints,
such as cell-based toxicity data, into water quality surveillance systems can fill this gap, offering a more
holistic, real-time assessment of water quality and environmental health.

1.07.P-Mo0043 New Approach Methodologies To Evaluate The Toxicity Of Anticoagulant
Rodenticides In Target And Non-Target Organisms

Noelia Marin-Prat, Azucena Bermejo-Nogales and David Hernandez-Moreno, Instituto Nacional de
Investigacion y Tecnolog a Agraria y Alimentaria (INIA-CSIC), Spain

Anticoagulant rodenticides (ARs) are widely used to control rodent populations. Nevertheless, there is a
potential risk for the environment and non-target organism derived from their use. The aim of the present
study, as part of the PECAURA project, was to stablish a protocol to be further applied to alternative
substances. Comparisons among data from new approach methodologies (NAMs) and in vivo studies in
model species were performed. This allowed to evaluate the usefulness of NAMs to check the toxicity of
six ARs (brodifacoum, bromadiolone, chlorophacinone, coumatetralyl, difenacoum and warfarin). In vivo
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data (LC/D50) was collected from literature for a target, Mus musculus, and non-target species,
Oncorhynchus mykiss and Daphnia magna. Cytotoxicity (EC50) was evaluated checking for
mithocondrial, plasma membrane or lysosomal activity effects in murine (Hepal-6) and rainbow trout
(RTH149) hepatoma cell lines after exposure to a range of concentrations (0.78-100 mg/L) for 24, 48 and
72 h. In vitro and in vivo data were categorized according to their toxicity, following the Regulation (CE)
n°® 1272/2008. Computational biology methodology was applied as a predictive tool of binding affinities of
the three species vitamin K epoxide reductase (VKORC1) and ARs (AutoDockVina, PyRx 0.9.8 package).
For M. musculus, in vitro and in vivo toxicity data, together with the docking analysis, suggested that the
ARs leading to toxicity in cells and animals had a higher binding affinity (BA) to the VKORCI. This was
observed after any time of exposure in Hepal -6. For fish, in vivo and in vitro data did not follow the same
pattern. Indeed, bromadiolone, coumatetralyl and warfarin did not show cytotoxicity (24h), but they were
toxic to animals. However, bromadiolone turned into cytotoxic after 48 h. In this case, coumatetralyl and
warfarin showed the lowest BA, being also the less toxic ARs in vivo and in vitro. Even when the BA
pattern is similar for both species, values are lower for O. mykiss. In this sense, the higher toxicity showed
by both molecules in fish denotes their higher sensitivity. For D. magna, it was also possible to stablish an
association between in vivo and in silico data for all ARs. The differences between the species should be
considered for ecological risk assessment, and in silico data should be interpreted case-by-case. Funding:
Project TED2021-131186B-100 supported by MCIN/AEI/10.13039/501100011033 and the EU
NextGenerationEU /PRTR.

1.07.P-Mo044 An Integrated Testing Strategy (ITS) for Acute Fish Toxicity: Fish Embryo and
RTgill-W1 Cell Line with Threshold Approach

Tzu-Ning Li, Zi-Yu Chen, Yun-Jui Chih, Yen-Yu Chen, Ching-Ju Hung and Ying-Jan Wang, Department
of Environmental and Occupational Health, College of Medicine, National Cheng Kung University,
Taiwan (Greater China)

Acute fish toxicity (AFT) tests typically use mortality as the endpoint to assess the toxicity of
environmental pollutants. However, current regulatory policies require a large number of fish for testing.
In recent years, in vitro alternative methods, such as fish embryo toxicity test (FET) and fish cell line
toxicity (FCT) tests, have been developed. However, no single alternative test can fully replace traditional
animal testing. To address this, an ITS has been proposed to combine various alternative methods
effectively, supporting regulatory decision-making. These alternative methods have demonstrated a certain
level of predictive ability. Therefore, we aim to establish an ITS for predicting AFT, coupled with a
threshold concentration (TC) method, to reduce the need for fish in testing. We collected data from the
literature to determine the correlation between altemative tests and fish tests, as well as the feasibility of
using ITS. Additionally, we selected common heavy metals and organic pollutants found in wastewater to
perform alternative tests for external validation of ITS. The results showed that NAMs have significant
correlation with AFT test. Combining QSAR Toolbox and TC methods aids in preliminary toxicity
screening and reduces the likelihood of false negatives in predictions. The predictive accuracy of ITS for
AFT reaches 74-90%. Additional wastewater-related substances were selected for external validation of
ITS, achieving a predictive accuracy of 66.7-88.9%. We developed four ITS using NAMs to predict fish
toxicity. All the strategies demonstrated a high predictive power. Users or institutions can select from four
ITS, each optimized for flexibility, animal welfare, or sensitivity, to predict fish toxicity.

1.07.P-Mo045 In Silico Prioritization of Water Micropollutants for Quantification of Their
Contribution to the Aryl Hydrocarbon Receptor (AhR) Mediated Toxicity

Katar na Lorinczova, Jiri Komprda, Zuzana Tousova, Marie Smutna, Klara Hilscherova and Klara
Komprdova, RECETOX, Masaryk University, Czech Republic

The complexity of chemical mixtures in the environment challenges their in-depth risk assessment due to
the diverse list of compounds in use and the lack of toxicity data, as they can induce toxic effects through
multiple biological mechanisms. Quantifying the contribution of individual compounds to biological
effects requires experimental data to calculate their toxic potency, which is often limited or not available.
To address this issue, in silico models can be used to fill in data gaps for compounds with unknown toxic
potency. In this study, a quantitative structure-activity relationship (QSAR) model was developed and
applied to predict the aryl hydrocarbon receptor (AhR) activity of compounds detected in a monitoring
study along the Danube River and to prioritize them for experimental testing. The QSAR model developed
in this study was built on the ToxCast data and the prioritized compounds with predicted AhR activity
were experimentally validated by the CAFLUX bioassay. The combination of ToxCast data (measured
AhR activity) and QSAR model predictions (predicted AhR activity) was used to calculate site-specific
AhR mediated activity, which was compared to the overall AhR activity detected in bioassay at sampling
sites. Experimental testing confirmed the ability of the QSAR model to identify compounds with high
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AhR activity and to prioritize the most relevant suspect effect drivers. Nevertheless, the QSAR model also
predicted a high number of AhR inactives as false positives (specifically, as compounds with low AhR
activity). Thus, when calculating AhR mediated activity, it is essential to critically assess QSAR
prediction results in terms of applicability domain and consider reliability of the predictions according to a
defined prioritization scale. The QSAR model contributed to explaining a significant portion of the
unexplained AhR activity in the Danube River samples and facilitated the identification of novel
environmentally relevant micropollutants accountable for this endpoint. The results also emphasize that
despite an extensive list of target compounds and modelling of their activity, part of the AhR effect
remains unexplained and the causative compounds unknown. Despite the inherent limitations, framework
of this approach has proven to be applicable for priority screening of compounds and quantifying their
contribution to detected biological effects in environmental monitoring studies. The work was supported
by the European Union s Horizon Europe programme, grant agreement no.101057014 (PARC).

1.07.P-Mo0046 Machine Learning Ecotoxicity Assessment of Pharmaceuticals

Laura Candido’, Rui G. Morgado, Maria D Pavlaki and Tiago Galvio, University of Aveiro, Portugal
In recent years, the massive emergence of new chemical compounds for various uses, such as industrial,
medicinal, etc., has been observed, accompanied by the need for ecotoxicological studies and risk analysis
on these compounds. To this end, in vivo approaches are generally used with living organisms, which
raise major ethical concerns and experimental difficulties, such as time and costs. As an alternative, New
Approach Methodologies (NAMs), more specifically, in vitro and in silico approaches, emerge using
biological models isolated in controlled environments, and computational models, respectively. Despite
still being underexplored, in silico approaches have become increasingly relevant as potential alternatives
to address several limitations of animal testing methods, taking advantage of the large amount of data
already available and of the capacity of specific algorithms to learn from data to increase the potential for
predicting ecotoxicity and risk assessment. The present work aims to develop machine leaming models to
predict the toxicity of pharmaceutical compounds in order to reduce the use of in vivo tests, in addition to
reducing the time and cost of ecotoxicological analyses. To this end, data were collected from the ADORE
database to create models based on the ML algorithms for classifying the acute toxicity (LC50) of
pharmaceutical products, using both cheminformatics and biomolecular descriptors as input variables. The
preliminary results highlight the importance of the study and the potential of these models to reduce
animal testing, serve as valuable auxiliary tools and, in the future, completely replace in vivo
methodologies when integrated with in vitro strategies. Further validation and refinement of these models
will be crucial to maximize their accuracy and applicability, paving the way for a more sustainable and
ethical scientific approach.

1.07.P-Mo047 The Applicability Domain Concept, A Must for all NAMs: Focus on Machine
Learning QSAR models

Floriane Larras, Emel Ay-Albrecht and Paul Thomas, KREATIS, France

New Approach Methodologies (NAMs) play a crucial role in the era of the 3Rs (Replacement, Reduction,
and Refinement) to reduce or replace animal testing. Among the numerous approaches encompassed by
the term NAMs, in silico methods, notably Quantitative Structure-Activity Relationship (QSAR) models
stand out from the crowd in terms of their significant potential. These approaches are not only less
expensive than experiments but also offer rapid results, often with the added benefit of providing
mechanistic insights. To gain confidence in QSAR models and their predictions, criteria were also
established by the OECD in 2014 and more fully in 2023 with the advent of the QSAR Assessment
Framework (QAF). One of the most important aspects to consider when dealing with prediction reliability
is the third OECD principle of the defined applicability domain (AD), which limits the response and
chemical space covered by the model. This work is an overview of the existing AD assessment method of
QSARs and aims to discuss pros and cons of current approaches. To predict ecotoxicity endpoints, in
silico models ranging from simple linear regression to more sophisticated models like artificial neural
networks can be used. Once the model is developed, there are different ways to characterize the chemical
space depending on the chosen modelling approach. These methods are various and present different
levels of complexity such as range-based approaches, geometric methods, distance-based approaches, and
probability density methods. While these techniques are effective for simpler models, they may lack
robustness for more complex applications, as they often focus exclusively on the model chemical space. It
is also essential to consider the response space, ensuring that the compound is within the range of
chemical space but also that the prediction aligns well with expected outcomes. Advanced AD methods
integrate both chemical and response spaces, providing a more comprehensive and accurate model
applicability. Numerous advanced techniques address these complexities, enhancing AD accuracy and
ensuring that predictions are reliable across diverse scenarios. The examples presented in this presentation
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will focus on QSAR approaches. However, since the concept of the AD is relevant to both experimental

and computational methods, this work aims to serve as a starting point for broader discussions across all
NAMs.

1.07.P-Mo0048 Computational Predictions of the Binding Activity of Endocrine Disrupting
Compounds to the Estrogen Receptor Alpha: Evaluation of the Applicability of Molecular Docking
and Simulations

Robert Franz Wild, Anders Goksoyr, Odd Andre Karlsen and Nathalie Reuter, University of Bergen,
Norway

Molecular docking, a well-established computational method to aid drug discovery, has found widespread
application in endocrinological applications to study the interaction between environmental pollutants and
the estrogen receptor alpha (ERa). By screening large chemical spaces and identifying substances of high
concern for further testing using in-vivo or in-vitro assays, molecular docking is often used to improve the
effectiveness and sustainability of chemical risk assessment. However, the scoring functions used in
molecular docking to evaluate binding poses disregard well-known effects associated with ligand binding.
Moreover, they provide a coarse approximation of binding affinity while commonly used in-vitro assays
report the transcriptional activity induced by ligand binding. This discrepancy necessitates a critical
assessment of the capabilities of molecular docking to provide a prediction of binding activity and
compare different ligands in a toxicological context. To this end we used AutoDock Vina 1.2.5 to dock
known or suspected endocrine disrupting compounds from various classes including alkylphenols,
phytoestrogens, parabens, bisphenols and perfluorinated compounds into the ligand binding pocket of the
estrogen receptor alpha. Utilizing the relative abundance of structural information on the ERa, we
calibrated the docking procedure, with results showing significant improvements in pose prediction when
allowing for sidechain flexibility within the binding pocket. The final binding poses predicted through our
docking approach show good agreement with known experimental poses, demonstrating the applicability
of scoring function to study receptor-pollutant interactions. Additionally, the docking scores determined
using VinaXB were compared to available experimental measures from cell-based transactivation assays
and cell-free receptor binding measurements, as well to more rigorous relative binding free energy
calculations using an alchemical route. However, our results show low correlation between docking scores
and receptor activity, advising against the use of molecular docking to rank compounds based on the
predicted potency.

1.07.P-Mo0049 Integration of In Vitro Mechanism Data from ToxCast/Tox21 Bioassays and In Vivo
Toxicity Data into Adverse Outcome Pathway (AOP) Network to Develop Explainable AI Models
Donghyeon Kim, Siyeol Ahn and Jinhee Choi, University of Seoul, Korea, Republic of

Artificial intelligence (AI) models offer immense potential for evaluating the toxicity of a wide range of
environmental chemicals. However, many existing toxicity prediction models function as 'black boxes,'
making them difficult for toxicologists to interpret and limiting their acceptance in regulatory contexts.
The complexity of mechanisms leading to apical toxicity further complicates the reliability of these
models, as results can lack supporting process evidence and, in the worst cases, may be coincidental. The
adverse outcome pathway (AOP) framework offers a promising solution by connecting molecular toxicity
endpoints to apical outcomes. To address these challenges, this study focused on creating explainable Al
models for toxicity prediction using ToxCast/Tox21 data within the AOP framework. The first step
involved identifying AOPs relevant to regulatory endpoints. Next, in vitro bioactivity data from
ToxCast/Tox21 and in vivo toxicity data aligned with OECD test guidelines from eChemPortalDB were
integrated into AOPs. Machine learning models were then developed to predict toxicity at both
mechanistic and regulatory endpoints, achieving strong performance with AUC-ROC values ranging from
0.56 to 0.88. A proof-of-concept case study using reference chemicals further demonstrated that these
models effectively screened toxic chemicals with high sensitivity. This research establishes a foundational
approach for developing explainable machine learning models using AOPs, addressing a critical limitation
in the adoption of Al models for chemical risk assessment. This work was supported by Korea
Environmental Industry & Technology Institute (KEITI) through 'Core Technology Development Project
for Environmental Diseases Prevention and Management', funded by Korea Ministry of Environment
(MOE) (2021003310005).

1.07.P-Mo050 Calibration of Chemical Agnostic Quantitative Adverse Outcome Pathways Based on
Multiple Chemical Data using Hierarchical Modelling

Zheng Zhou' and Ullrika Sahlin®, (1)Lund University, Sweden, (2)Lund University, Sweden

The Adverse Outcome Pathway (AOP) framework facilitates evidence extrapolation from animal and non-
animal testing for inferring adverse outcomes, with quantitative AOPs (qAOPs) supporting next-
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generation risk assessments. While chemical agnosticity is a fundamental of AOPs, many current gAOP
studies faces challenges in accounting for cross-chemical heterogeneity, particularly in response-response
relationships where chemical-specific patterns need to be separated from chemical-agnostic pathways. We
propose a hierarchical model that explicitly separates chemical-specific from chemical-agnostic pattems in
response-response relationships. The method implements chemical-specific parameters sampled from an
overarching distribution representing chemical-agnostic patterns, allowing the model to capture varying
levels of heterogeneity in multi-chemical datasets. Here, model parameters are inferred in a Bayesian
framework, where parameter uncertainty is quantified by the resulting posterior probability distribution.
Model evaluation employs Pareto-smoothed leave-one-out cross-validation and stacking for model
averaging, with performance assessment through both simulated and real in vitro data from the Risk-
Hunt3R project. The proposed calibration approach aims to enhance the generalizability of gAOPs while
maintaining their chemical-agnostic nature, potentially supporting more robust next-generation risk
assessments. Results from simulation studies showed that our hierarchical model performed better than a
model without a hierarchical structure on the response-response relationship, especially when the
heterogeneity is high. A case study with real data is presented to demonstrate the model's generalizability
in realistic scenarios for derivation of points of departure. The RISK-HUNT3R project has received
funding from the European Union's Horizon 2020 research and innovation programme under grant
agreement No 964537. The opinions expressed in this document reflect only the author's view. The
European Commission is not responsible for any use that may be made of the information it contains.

1.07.P-Mo051 The Development and Use of an Adverse Outcome Pathway (AOP)-Informed Cellular
Oxidative Stress NAM for Hazard Screening

Mona Connolly!, Elena Garcia Sanchez?, Maria Jimenez Lara’, Stefany Mendoza Burgos®, Gerardo
Pulido-Reyes’ and José Maria Navas', (1)National Institute for Agricultural and Food Research and
Technology (INIA), CSIC, Spain, (2)Universidad de Alcala (UAH) Madrid, Spain, (3)Universidad
Autonoma de Madrid, Spain

Oxidative stress has been described as a prominent mechanism of xenobiotic toxicity and a common
denominator in many disease states yet a standalone test does not exist. The conceptual adverse outcome
pathway (AOP) framework allows us to organise the key processes involved and monitor them at each
level of biological organisation. Thus, a likely series of key events (KE) that leads to oxidative stress and
ultimately oxidative cell death can be proposed and tested for. Oxidative stress can occur in any species
from bacteria to humans, therefore, as a biomarker it has a wide domain of applicability across species. In
this investigation we have used the rainbow trout fish species, Oncorhynchus mykiss, as a test model and
the RTgill W1 and RTL W1 cells lines to develop such an oxidative stress AOP-informed testing strategy,
focusing on monitoring upstream and downstream key events involved in its processes as well as the cells
redox status. These events included increases in cellularreactive oxygen species (ROS) levels (KE 1940)
and increased lipid peroxidation (KE 1445). The cellular redox status at different exposure times was
characterised by monitoring levels of oxidation of glutathione (KE 926). The information from this multi-
parametric NAM was integrated and in this way the intensity of an oxidative insult could be characterised
into low, intermediate or high intensity. Such an approach can be used to help interpret data from multiple
assays, for hazard ranking or indeed to group substances based on their oxidative stress potential.
Property-effect relationships can then be established for these different reactivity groups to identify the
descriptors that can be linked to such reactivity and used in a predictive toxicology space. This developed
NAM was applied when testing the hazard of multi-component mixed metal oxide perovskites. As a
benchmark material a CuO nanomaterial was included, for which there is large evidence of oxidative
stress association. To provide in vivo anchorage levels of these key events, biomarkers were also assessed
in tissues of perovskite exposed fish. Data generated from such cellular based NAMs can be used in
weight of evidence (WoE) approaches for hazard assessment and for hazard screening in safe and
sustainable by design (SSbD) strategies. HARMLESS grant agreement No. 953183 and General protocol
of actions between MITECO and INIA, CSIC for carrying out activities related to substances and
chemical mixtures.

1.07.P-Mo0052 To What Extent Do Fish Toxicity Studies Drive Acute and Chronic Aquatic Hazard
Classification?

Marta Sobanska, Anna-Maija Nyman, Pia Talja, Shoko Furuno, Jani Honkanen, Konstantinos
Prevedouros, Flavio Marchetto, Marco Mattiuzzo and Simon Uphill, European Chemicals Agency,
Finland

The scheme for classification and labelling of substances and mixtures for aquatic hazards, as defined in
Europe underthe CLP Regulation (EC) No 1272/2008, relies on identification of the intrinsic hazards
posed by chemicals to the environment. Currently, the classification for aquatic hazards focuses solely on
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organisms that live in the water column, more precisely on the results of aquatic toxicity tests performed
on organisms belonging to the three trophic levels (fish, aquatic invertebrates and algae or other aquatic
plants) that are considered as surrogate for all aquatic organisms. Using in vivo fish data for classification
purposes raises animal welfare concerns. Therefore, in the light of the ongoing discussions on replacing in
vivo vertebrate data within various regulatory frameworks for example through the use of New Approach
Methods (NAMs), this study analyses the role and impact of in vivo fish toxicity studies on the
harmonised classification and labelling for aquatic hazards in the EU. In this study we have compared the
most sensitive study results indicated by the Risk Assessment Committee (RAC) for all three trophic
levels per substance, examining whether the substances exhibited similar toxicity across different trophic
levels. We investigated whether the same classification would likely have been assigned in the absence of
fish data. The study covers formal proposals for Harmonised Classification and Labelling (CLH) and RAC
opinions proposing CLH at EU level, published on the ECHA website between July 2009 and December
2023. The final dataset resulted in 281 unique substances whose data led to a classification for aquatic
hazards, with data considered scientifically robust and GLP-compliant. The current analysis shows that all
three trophic levels play an important role in overall environmental hazard classification. The RAC
derived aquatic hazard classification for both acute and chronic hazards was based on fish data (as most
sensitive species) in 20% of cases. When comparing the sensitivity difference between three trophic
levels, for overhalf of those cases, the classification would be less stringent if fish data were unavailable.
The outcome of this study contributes to ongoing discussions on acute fish IATA and introduction of
NAMs. To ensure an adequate level of environmental protection, it is important to investigate how future
NAMSs could detect, as a minimum, those substances that are most toxic to fish.

1.07.P-Mo053 Development of Acute to Chronic Ratios (ACRs) Applicable to Surfactant Ecotoxicity
James Firman', Baile Xu’, Homa Basiri', Mark Cronin', Geoff Hodges?, Jayne Roberts?, Simran Sandhu’
and Andrea Gredel?, (1)Liverpool John Moores University, United Kingdom, (2)Unilever, United
Kingdom

Surfactants find extensive use within a variety of settings, both industrial and domestic. Although typically
removed in an efficient manner during the process of wastewater treatment, these substances nevertheless
remain liable to enter into the environment. Whilst their safety within such contexts has been widely
investigated, the presence of data gaps particularly as relates to chronic toxicity continues to form an
obstacle towards meeting regulatory standard information requirements. A potential solution to this issue
lies within the leveraging of existing toxicity data, in order to develop acute-chronic ratios (ACRs). In
essence, the ACR represents an empirically-derived ratio between corresponding acute and chronic
ecotoxicological endpoints (within defined chemical groups), applicable for the estimation of chronic
potency in instances where only acute values are otherwise available. Previously, this approach has
demonstrated robustness within certain (non-surfactant) substance classes possessing non-specific
mechanisms of action. However, surfactants hold several unique structural and physicochemical
characteristics. Accordingly, the aim of this investigation was to examine the suitability of ACR methods
for application towards such compounds. Details of relevant surfactants, such as Chemical Abstract
Service (CAS) number, name and molecular structure (as available), were traced. Using these identifiers,
historical, publicly-accessible toxicity data concerning fish, daphnid and algal species were sought,
recorded and curated, in order that robust toxicity outcomes acute and chronic might be identified. Several
hundred surfactants, spanning anionic, cationic, zwitterionic and non-ionic classes (including mixtures),
were ultimately represented. From this pool, ACRs appropriate to each trophic level were determined.
Comparison relative to existing ratios revealed that acute-chronic relationships within these chemicals are
broadly equivalent to those noted across other narcotic (non-specific acting) substances. As such, evidence
for the apparent applicability of the approach within a wider series of risk assessment contexts is provided.

1.07.P-Mo054 Surfactant Endpoint Read-Across Strategies under REACH: A Review of and
Guidance for Future Submissions

Geoff Hodges', Barbara Schmitt’, Jay Dawick’, Nicole Frijus-Plessen®, Erik Houthoff°, Lauren
Kavanagh®, Joanna Klapacz®, Diederik Schowanek’, Quan Shi®, Mengying Zhang’ and Jayne Roberts’,
(1)Safety and Environmental Assurance Centre (SEAC), Unilever, United Kingdom, (2)Evonik
Operations, Germany, (3 )Innospec Limited, United Kingdom, (4)Sasol Germany, Germany, (5)Nouryon,
Netherlands, (6) The Dow Chemical Company, United States, (7)Procter & Gamble Brussels Innovation
Centre, Belgium, (8)Shell Global Solutions International BV, Netherlands

One of the common approaches for addressing standard information requirement (SIR) datagaps in
registration dossiers under REACH is the use of read-across or grouping argumentation where information
from one or a number of analogous (or source ) substance(s) is used to support or predict missing endpoint
data for a target substance. Methods to support read-across arguments are outlined in the Read Across
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Assessment Framework (RA AF) which defines six scenarios. Each scenario is associated with a set of pre-
defined Assessment Elements (AEs) which cover the essential scientific aspects needed for that scenario
to be acceptable. Most high volume surfactant dossiers were submitted before the RAAF guidance was
developed suggesting that it may be possible to develop otheracceptable scenarios relevant for surfactants
which are not presently listed in the RAAF. Many surfactants grouped into REACH categories share
identical/common hydrophilic head-groups, and differ by variations in alkyl chain length/type
(linear/branched/unsaturated). Here we provide outputs of a review of current read-across and
category/grouping approaches for surfactants focused on the ongoing discussions between ECHA and the
relevant REACH consortia, to assess the key scientific limitations covering Human Health and
Environmental hazard endpoints. Read across approaches for dossiers which were submitted pre-RAAF"
were allocated to scenarios synonymous with those defined in the RAAF. The outcome demonstrates a
low rate of success of acceptance of the proposed approaches. Key reasons for lack of acceptance included
(although not limited to) lack of test item composition, toxicity similarity arguments or data. The aim is to
leverage learnings from surfactant dossier compliance check (CCH) decisions and evaluations by ECHA
to provide recommendations for appropriate grouping and read-across approaches for surfactant dossiers
which have yet to be reviewed.

1.07.P-Mo055 Aquatic Toxicity Profile of Neurotoxic Substances

Pia Talja', Marco Evangelista’, Anna-Maija Nyman', Shoko Furuno', Ulla Simanainen’, Kai Craenen’
and Marta Sobanska', (1)European Chemicals Agency, Finland, (2)European Chemicals Agency and
Department of Theoretical and Applied Sciences, University of Insubria (current), Italy

The classification hazardous to the aquatic environment under CLP regulation relies on data from fish, and
generation of such dataraises animal welfare concerns. The Fish Embryo Acute Toxicity (FET) test is a
potential alternative to acute fish toxicity study, but neurotoxic substances are considered out of the
applicability domain of the method. The aim of this study was to analyse the aquatic toxicity profile of
neurotoxic substances to assess whether acute studies on invertebrates would reveal similar toxicity as fish
and thus cover the acute aquatic hazards classification of neurotoxicants. Acute data on the aquatic
toxicity was collected from Harmonised Classification and Labelling (CLH) reports and ECHA Chemicals
Database for 113 substances, which are considered to be neurotoxicants due to the identification of the
nervous system as target organ in their harmonised STOT SE and/or STOT RE classifications, or because
they induced narcotic effects. The lowest toxicity value of each trophic level was selected to assess which
aquatic toxicity test would result in the most stringent classification. If the difference between the lowest
toxicity values between the different trophic levels was >10-fold, it was considered that it could lead to
differencein classification. Reliable acute toxicity data on fish and invertebrates was available on 50
substances. Comparing the available data on fish and invertebrates, for 26 neurotoxicants the tests with
fish resulted in the lowest toxicity value. However, when assessing the impact on the classification, there
was a >10-fold difference only for one neurotoxicant. Based on these results, we observed that the acute
invertebrate study could mostly cover acute aquatic hazards of substances with neurotoxic properties. For
substances where fish was the most sensitive species, the difference between EC/LC50 for fish and
invertebrates would not result in a different hazard classification. The findings of this study support the
application of FET as an alternative to acute fish studies. For neurotoxic substances falling out of the
scope of the FET test, it is likely that the data on invertebrates would result in the same classification.
However, this is based on a limited dataset and furtherresearch is needed to confirm this outcome. Also,
more research is required to determine if FET is suitable for other substances and if it covers acute fish
toxicity when fish studies result in the most stringent classification.

1.07.P-Mo0056 Use of Read-Across to Fulfil REACH Information Requirements — A Case Study with
A Fragrance Ingredient

Georg Kreutzer', Heike Laue’, Gordon Sanders® and Aurelia Lapczynski®, (1)RAPS, Givaudan,
Switzerland, (2)Givaudan, Switzerland, (3)Product Safety Sciences, Givaudan, Switzerland, (4)Research
Institute for Fragrance Materials, United States

The REACH Regulation promotes and supports the 3Rs principles (reduction, refinement, replacement)
with obligations to reduce animal use via data sharing, read-across and the implementation of alternative
methods. For chemicals manufactured or imported at ? 100 t/y, or already at lower tonnage bands for
sparingly water soluble chemicals, information on chronic aquatic toxicity is required, even when safe use
can be demonstrated based on PNECs derived from acute aquatic toxicity data, applying high safety
factors and con-servative exposure scenarios. If new fish chronic data are needed, a Fish Early-life Stage
Toxicity Test according to OECD 210 is the default option. The number of fish used in these studies is
approximately 700-850 per study. In this poster, we present how read-across from dodecanal and 2,6,10-
trimethylundec-9-enal (source substances) to 2-methylundecanal (target substance) has been used for the
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REACH registration to replace the need for such an in vivo study. The case study demonstrates: Practical
challenges in conducting the daphnia and fish chronic studies for the two difficult-to-test source
substances (volatile, low water solubility, degradation of test item due to oxidation, presence of
degradation products, etc.). Comparison of physico-chemical properties and environmental endpoints.
Read-across justification based on similar carbon chain length and same mode of action (e.g. ECOSAR
class, mono aldehyde) for target substance and source substances. Impact of new data generation on
Predicted No Effect concentrations (PNEC), the Chemical Safety Report (CSR) and environmental
classification and labelling of source and target substances. Based on the above, conducting an OECD 210
study on the target substance was not considered necessary, and was therefore waived. The application of
animal-alternative methods to the above REACH registered substance covered by the above case study
save in excess of 800 fish, and demonstrates that altemative, yet conservative, evaluation approaches can
be adopted to fill higher-tier hazard end-points without compromising safe use.

1.07.P-Mo057 Application of NAMs and Refinement Strategies in the Petrochemical Industry
Maria Blanco-Rubio, Evin Maloney, David MV Saunders and Mathijs Smit, Shell Global Solutions,
Netherlands

To comply with global regulations and properly assess environmental risk, petrochemical companies
develop hazard information for products, substances, and wastewater effluents. New approach
methodologies (NAMs), including in silico and in vitro tools, to gether with refinement strategies for
existing in vivo tests, are being explored to generate this hazard data while limiting animal testing. This
poster demonstrates the different areas where NAMs and refinement strategies are being used in the
petrochemical sector and the challenges associated with their application. In silico tools (including
QSARs; e.g., EPISuite or PETROTOX), prioritization approaches and read-across strategies (e.g.,
hydrocarbon block methodologies) are often used to generate petrochemical hazard data while avoiding
animal testing. However, the potential applicability of in vitro NAMs for petrochemical hazard data
generation is still being assessed. Current projects include exploring the applicability of the OECD 249
fish cell line test to predict the toxicity of consumer-use petrochemicals (solvents, surfactants), and the use
of the OECD 321 HYBIT test to assess petrochemical bioconcentration. These projects have highlighted
challenges associated with the application of NAMs for petrochemical substances. For example, use of in
silico tools can be limited for some petrochemical substances which display physico-chemical and
structural characteristics outside of model applicability domains. Similarly, petrochemical substances tend
to be associated with difficult test properties, which introduce technical issues when designing and
interpreting output from in-vitro tests. Given that in vivo fish data are still required for registration of
high-tonnage substances regulated under EU REACH and for off-shore chemicals governed through the
Oslo-Paris Convention (OSPAR), the refinement of current in vivo testing protocols and alignment of
current regulatory practices is also being evaluated along with the use of the OECD 236 FET test for
petrochemical testing. Notably, the lack of alignment of chemical regulations, e.g, OSPAR and REACH,
can result in a duplication of animal testing for petrochemicals. Altogether, this poster highlights the
efforts and challenges associated with the application of NAMs in the petrochemical industry and the
importance of continuous exploration of their use to ensure the safety of the products and wastewater
effluents while reducing animal testing.

1.08 In silico New Approach Methodologies for Enhancing Understanding of Chemical Safety:
Getting your Questions Answered by the Developers

1.08.T-01 The Exposure And Safety Estimation (EAS-E) Suite Platform to Aid Chemical
Assessments

Alessandro Sangion’, Li Li?, Liisa Toose’®, Trevor N Brown® and Jon A. Arnot?, (1)ARC Arnot Research
and Consulting Inc, Canada, (2) University of Nevada, Reno, United States, (3)ARC Arnot Research and
Consulting, Canada, (4)ARC Arnot Research and Consulting AND University of Toronto, Canada
Environmental and human health risk assessments require quantitative exposure data for thousands of
chemicals in various systems. Understanding the processes that determine chemical exposure provides
critical insights for risk management decisions for the safe and sustainable use of chemicals by society.
Multi-media mass-balance fate, toxicokinetic (bioaccumulation), and exposure models are often necessary
for exposure and risk estimation. These mechanistic (process-driven) models require chemical-specific
input data such as physical-chemical properties, toxicokinetic data, environmental degradation half-lives,
production volumes and emission rates. However, for many of the chemicals requiring evaluation, these
data are limited, not standardized and documented across multiple databases. To reduce animal use and
address significant data gaps, New Approach Methods (NAM) like in vitro bioassays and validated
Quantitative Structure Activity Relationships (QSARs) can be used; however, their application often

SETAC Europe 35" Annual Meeting 108



requires expert judgement and a careful evaluation of the results (e.g. Applicability Domain). Most
importantly databases and models are not integrated; chemical evaluators need to gather information from
many diverse sources to perform assessments. Here we introduce the Exposure And Safety Estimation
(EAS-E) Suite platform to bridge the gap between evolving scientific research and regulatory assessment
challenges. EAS-E Suite is a free on-line platform developed to facilitate knowledge translation to various
stakeholders on issues in exposure assessment and environmental health. EAS-E Suite is comprised of
chemical information databases, QSARs for predicting chemical information if measured data are
unavailable, and models and tools to aid chemical assessment decision-making. EAS-E Suite provides
opportunities to address regulatory challenges for new and existing chemical assessments for ecological
and human health objectives to support a One Health approach to chemicals management and to guide the
safe and sustainable production and use of chemicals in society. A case study illustrates how the platform
integrates various data sources and knowledge across multiple disciplines to reduce uncertainty, improve
chemical management and support decision-making,

1.08.T-02 Web-Based Platforms for Toxicogenomics Data Analysis: EcoToxXplorer and
ExpressAnalyst

Niladri Basu', Jessica Ewald’, Guangyan Zhou!, Peng Liu®, Doug Crump?, Jessica Head’ and Jianguo
XiaS, (1)McGill University, Canada, (2)Broad Institute of MIT and Harvard, Canada, (3) Environment and
Climate Change Canada (ECCC), Canada, (4)Ecotoxicology and Wildlife Health Division, Environment
and Climate Change Canada (ECCC), Canada, (5)Faculty of Agricultural and Environmental Sciences,
McGill University, Canada, (6)McGill University, QC, Canada

Toxicogenomics data are likely to play a key role in the transition from traditional to alternative toxicity
testing methods. The costs of acquiring such data continue to drop, and an ever-increasing number of
researchers and regulators would like to get involved in the world of toxicogenomics. However, these data
are complex, and analyses typically require advanced programming skills and a deep knowledge of
statistics and genomics resources, and as such, are usually handled by expert bioinformaticians. The
objective of this presentation is to outline two freely accessible web-based tools that we have been
developing: ExpressAnalyst (www.ExpressAnalyst.ca) and EcoToxXplorer (www.ecotoxxplorer.ca).
ExpressAnalyst has been designed to process, analyze, and interpret RNA -sequencing data from any
eukaryotic species. EcoToxXplorer has been designed to analyze qPCR data measured with custom
EcoToxChip arrays from six ecological species (model organisms: Japanese quail, fathead minnow,
African clawed frog; native species: double-crested cormorant, rainbow trout, northern leopard frog). Both
are viewed as next-generation bioinformatics tools that are high performance, intuitive, and universally
accessible to handle transcriptomics data for the purpose of chemical risk assessment and environmental
management. The pipeline for each includes steps for QA/QC, filtering and normalization, differential
analysis, interactive functional analysis, and report generation. Both contain FAQs, tutorials, and case
studies to aid the user. The functional analysis is toxicology-focused, including integration with the
AOPwiki and our custom EcoToxModule gene sets that were designed for high-level interpretation of
toxicogenomics data (for EcoTox Xplorer), and in ExpressAnalyst users can generate transcriptomic points
of departure (tPOD) values. The development of these tools was organized around design-thinking
principles in that we iteratively presented the tool to various user groups from academia, government, and
industry for testing, and then refined it based on their feedback. These tools were developed through
funding from several Genome Canada grants.

1.08.T-03 EnviroTox: A Curated Aquatic Toxicology Database

Julie Krzykwa', Kristin Connors®, Ryan R Otter® and Michelle Rau Embry’, (1)Health and Environmental
Sciences Institute (HESI), United States, (2)The Procter & Gamble Company, United States, (3)Grand
Valley State University, United States

Chemical safety assessments require innovative approaches to predict ecological hazards efficiently while
reducing reliance on animal testing. One such method is the ecological threshold for toxicological concem
(ecoTTC). The underlying data are crucial for a robust ecoTTC computation, but existing individual
databases were not directly suitable to support ecoTTC development. This presentation will focus on the
EnviroTox database, which was developed to provide a robust, curated database containing high-quality
aquatic toxicity studies traceable to the original information source that can be leveraged to support the
development of New Approach Methodologies (NAMs) such as ecoTTC. Version 2.0.0 of the EnviroTox
database contains 80,912 records representing 1,641 species and 4,267 unique chemical CAS numbers.
Data was sourced from 11 different data sources, including the US EPA ECOTOX knowledgebase, ECHA
REACH registration information, and the OECD QSAR toolbox. Stepwise Information-Filtering Tool
(SIFT) criteria were implemented to identify which data should be included in the EnviroTox database to
ensure relevance and quality. The data includes relevant identifiers, physical-chemical properties,
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taxonomic information, MOA classifications, and toxicity endpoint information. All entries are traceable
to their original source. A search interface allowsusers to search the database by substance, taxonomy,
test, and/or substance properties. In addition to the database, additional tools allow for the generation of
regional Predicted No Effect Concentrations (PNECs), ecoTTCs, and Chemical Toxicity Distributions
(CTDs). EnviroTox exemplifies how well-curated databases can aid in chemical safety assessments. While
this database was initially developed to calculate ecoTTC and CTD values, it provides a unique resource
due to the many data sources and the curation of the datasets. It has been leveraged for many project types.
A search of publications citing the database in 2024 yields manuscripts that leveraged the database for
QSAR development, creation of species sensitivity distributions6, machine learning-based predictions,
and other uses, demonstrating the broad range of applications for the database and the included tools.

1.08.T-04 Leveraging Molecular Docking Techniques to Support Virtual Screening of Cross-species
Susceptibility to Chemical Effects

Rama Krishnan', David Spurgeon’, Stephen James Short’, Bruno Campos?, Claudia Rivetti®, Claire Peart
Dr? and Peter Kille?, (1)Cardiff University, Cardiff, United Kingdom, (2)UK Centre for Ecology and
Hydrology (UKCEH), United Kingdom, (3)Safety and Environmental Assurance Centre (SEAC), Unilever,
United Kingdom, (4)Cardiff University, United Kingdom

Understanding cross-species susceptibility to chemical exposures poses challenges in toxicology and
environmental risk assessment. Traditional experimental methods to evaluate these effects are resource -
intensive and impractical for high-throughput screening. A significant knowledge gap exists in how
variations in protein structures influence chemical binding and subsequent biological effects. Bridging this
gap is essential to augment predictions of chemical sensitivities across species and support environmental
risk assessment and biodiversity protection. This study presents a computational framework that leverages
the availability of genomic data, advancements in ortholog prediction tools, and Al-based protein folding
technologies to facilitate accurate prediction of molecular initiating events (MIEs) within the Adverse
Outcome Pathway (AOP) framework. These advancements enable the integration of molecular docking to
unravel mechanisms underlying species-specific susceptibility to chemical agents. As a case study, we
applied this approach to acetylcholinesterase (AChE), a key enzyme involved in neurotransmission across
various taxa. Homology modelling was used to generate AChE ortholog protein structures from
Lepidopteran species, followed by molecular docking to evaluate interactions and binding affinities with
chlorpyrifos and its active metabolite, chlorpyrifos oxon. The framework also aimed to predict off-target
effects through flexible docking and evaluate ligand interactions across diverse protein targets. Molecular
simulations were used to assess the stability and conformational dynamics of protein-ligand complexes,
providing deeper insights into the kinetics of binding. The analysis added biological context by identifying
unintended interactions and mapping enzymes underpinning phase I metabolism, such as cytochrome
P450-mediated detoxification, thereby elucidating species-specific chemical processing pathways. This
approach addresses critical gaps in understanding protein chemical interactions by incorporating advanced
protein structure prediction techniques and molecular docking simulations to refine predictions of species-
specific chemical impacts. It contributes an additional line of evidence within New Approach
Methodologies (NAMs) and supports Next-Generation Risk Assessment (NGRA), enhancing the accuracy
of ecological risk assessments and informing regulatory decisions to safeguard ecosystems and public
health.

1.08.P-Tu050 QSAR-ME Profiler 2025: QSAR Predictions, Similarity Analysis, Domain Inspection
and Metabolites Profiling

Nicola Chirico, Marco Evangelista and Ester Papa, OSAR Research Unit in Environmental Chemistry
and Ecotoxicology, Department of Theoretical and Applied Sciences, University of Insubria, Italy

In the context of environmental risk assessment, in silico tools play a pivotal role in the prediction of
chemical activity. Among these tools, Quantitative Structure/Property Activity Relationships, abbreviated
as QSA(P)Rs, are well-known altematives to in vivo/in vitro experiments. In the last 20 years, more than
100 QSA(P)Rs were developed by the QSAR research unit of the University of Insubria, targeting
physical-chemical properties, global indexes, ecotoxicology and metabolic transformations. To streamline
the application of these QSA(P)Rs, and to simplify the evaluation of their predictions, a new
multiplatform software called QSAR-ME Profiler 2025 has been developed, which improves and restyles
the previous version published at http://dunant.dista.uninsubria.it/qsar/. This new version continues to
detail QSA(P)Rs data and corresponding predictions, to check the applicability domain compliance of the
QSA(P)Rs, and to allow for automatic detection of the most similar chemicals, to further aid assessment of
the chemicals under scrutiny. However, the new version now also provides the possibility to transform
endpoints of MLR QSA(P)Rs to better suit regulatory purposes. In addition, the new version now provides
uncertainties of the predictions by the classification models and defines the applicability domain in
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classification which can be checked for new chemicals of interest. Combined predictions can still be
calculated when multiple QSA(P)Rs are available for a certain endpoint. Like the previous version of the
QSAR-ME Profiler, Toxtree software with the SMARTCyp module is used to automatically select QSARs
for the prediction of in vitro biotransformation, that were developed according to the cytochrome P450 -
mediated drug metabolism predicted by SMARTCyp. The new version of the QSAR-ME Profiler also
allows for the identification of the metabolites of the chemicals under scrutiny, detected by SMART Cyp,
which can be profiled using multiple QSARs. This new option allows for better screening of the potential
total hazard of the studied chemicals and their metabolites. QSAR-ME Profiler 2025 is available free of
charge at http://dunant.dista.uninsubria.it/qsar/.

1.08.P-Tu052 Computational Approach to Evaluate Cross-Species Binding Affinity and
Susceptibility of Endocrine Disrupting Chemicals in Consumer Products

Keon Kang, Kimoon Na and Jinhee Choi, University of Seoul, Korea, Republic of

Endocrine Disrupting Chemicals (EDCs) have been widespread in consumer products, potentially
impacting human health and ecosystems by targeting androgen (AR) and estrogen receptors (ER).
Currently, data on the impacts of most consumer product chemicals on non-target species are limited or
lacking. This study aims to assess cross-species susceptibility to selected EDCs and chemicals in cleaning
products by identifying species with high orthologous similarity to human AR and ER and comparing
binding affinities across humans and other species. To achieve these goals, we employed Sequence
Alignment to Predict Across Species Susceptibility (SeqAPASS) to identify species with receptor
structures orthologous to human AR and ER, verified using AlphaFold modeling. Molecular docking was
then performed on chemicals present in cleaning products, as well as on other high-toxicity chemicals, to
analyze their binding affinities with identified orthologous receptors across 9 species (fish, birds, and
endangered species). Chemicals frequently found in consumer products, such as Bisphenol A,
triclocarban, and triclosan, demonstrated high binding affinity to the Estrogen Receptor (ER). SeqAPASS
analysis identified 800 orthologous species for ER, enabling predictions of binding affinities and
corresponding susceptibilities across these species. This analysis encompassed all species included in the
molecular docking queries, highlighting the interconnectedness between protein similarity and binding
affinity. However, this study integrates orthologous alignment and molecular docking approaches to offer
a cross-species susceptibility assessment, identifying species particularly sensitive to chemical exposure in
consumer products. Insights derived from this computational approach could inform future chemical
safety assessments by enhancing predictions of species-specific susceptibility to EDCs across human and
non-human species. This work was supported by Korea Environment Industry & Technology Institute
(KEITI) through Technology Development Project for Safety Management of Household Chemical
Products, funded by Korea Ministry of Environment (MOE)(RS-2023-00215309)

1.08.P-Tu053 An Open-Source Computational Pipeline for Predicting Binding Affinity and use in
Chemical Hazard and Species Sensitivity Ranking

Fernando Calahorro Nunez!, Parsa Fouladi’, Alessandro Pandini’, Nicolas Bury' and Matloob Khushi?,
(1)Ocean and Earth Science, University of Southampton, United Kingdom, (2)Brunel University, United
Kingdom

A challenge in environmental and ecological risk assessment is to identify which chemicals are of most
concern and which species are most vulnerable particularly for endocrine disrupting chemicals. A
mechanism of endocrine disruption is the binding of chemicals to the steroid receptor outcompeting the
natural ligand to act as either agonists or antagonists. Synthetic glucocorticoids are steroids used
extensively to treat a variety of health conditions and are a growing environmental concern in the aquatic
environment. The current study presents a computational pipeline using open-source software to predict
the binding affinity of 12 synthetic glucocorticoids, 5 other chemicals that have been reported to interfere
with glucocorticoid receptor functioning and the natural ligand cortisol to 163 teleost fish glucocorticoid
receptors. It is those chemicals with the highest binding affinity that will out compete cortisol at the
receptor binding site and pose the greatest hazard. In this exercise the glucocorticoid halcinonide was
predicted to be the most hazardous chemical based on the predict binding affinity and species from the
superorder Protacanthopterygii, containing the Esociformes and Salmonidforms as the most vulnerable.
This pipeline can be extended to more chemicals, species and other proteins as an in silico chemical
hazard assessment too and for species sensitivoty ranking based on interference at the molecular initiating
event of an adverse outcome pathway. Funding source - UKRI Natural Environmental Research Council
grant reference NE/X000192/1

1.08.P In silico New Approach Methodologies for Enhancing Understanding of Chemical Safety:
Getting your Questions Answered by the Developers
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1.08.P-Tu048 The Many Pros and a Few Cons of Mechanistic In Silico NAMs

Paul Thomas', Floriane Larras?, maxime Edelblout’, Franklin Bauer!, Gaspard Levet’, Marie Darracq’
and Carole Charmeau?’, (1) KREATIS, France, (2)KREATIS, France, (3)KREATIS, L'ISLE-D’ABEAU
(38080), France

It is critical that NAMs rapidly obtain the same recognition and support by regulatory authorities as
empirical methods if the Green Deal is ever to attain the speed and precision necessary to meet the
demands of eco-design. Mechanistic QSARSs (i.e. any quantitative relationships observed between
structures and effects on biological organisms) can help us to the necessary paradigm shift. But we must
define Mechanistic in the context of in silico (eco)toxicology. In the context of in silico expert-knowledge-
based models (Q)SARs, mechanisms of toxic action (MechoA) are inextricably linked to two keystones:
on one side structural features and on the other biological matrix interactions. Unlike read-across
methods, more than one structural group can have the same mechanism of action (thus, the same impact at
the same molar concentration). Mechanistic insight (i.e., Structural Alerts or SARs) is a necessary first
step in producing a reliable QSAR with a well-defined applicability. MechoA was developed to do this
rapidly. It provides an understanding of the interactions between the test substance and the biological
matrix that can explain the observed toxicity and link it to structurally similar (or different) chemicals.
Any endpoint can ultimately be related to a MechoA (SAR) but the QSAR produced will be related to the
species, biology, timeframe of the study, compartment of concern and apical endpoint of interest (e.g.
chronic toxicity to fish following OECD 210 Guideline). Moreover, working on the MechoA (merging
structures within a same QMAR) allows the development of more robust models with greater chemical
space coverage rather than being limited to one structural group. Furthermore mechanistically
understanding limits the need for a validation set (for the regulatory purposes). Limitations: Mechanisms
only work when we know them. Thus, it is useful to use complementary NAMs (e.g. in vitro) to validate
outcomes. some datapoints cannot fall under OECD 5 Principles (poor goodness of fit for flat lines; no
unambiguous algorithm if toxicity > solubility). To conclude, Mechanistic NAMs not only add a new arm
to the battery of modem alternatives but they add additional advantages that rarely exist in empirical tests.
Not only can they replace an experimental endpoint but they can explain it, fit it within the context of an
Adverse Outcome Pathway and indicate the potential for more or less insidious toxic mechanisms that
need supplementary attention.

1.08.P-Tu049 Performance Evaluation of QSAR Model “KATE2020” in Algal Toxicity Prediction
using CSCL Newly Announced Chemical Substances as Validation Set

Yuto Itami', Koichi Ohno' and Hiroshi Yamamoto?, (1)National Institute for Environmental Studies,
Japan, (2)Health and Environmental Risk Division, National Institute for Environmental Studies, Japan
As there is no or little hazard information on most of the organic chemicals currently in the market,
expectations have been growing forthe use of alternative methods to toxicity testing such as quantitative
structure-activity relationships (QSAR). National Institute for Environmental Studies has been developing
QSAR model "KAshinhou Tool for Ecotoxicity (KATE), which predicts acute and chronic toxicity of
industrial organic chemicals to aquatic organisms by classification based on chemical structure and linear
regression using octanol/water partition coefficient as a descriptor, and judges applicability domain (AD)
regarding structure and descriptor. In this presentation, we will report on the performance evaluation
results of KATE2020 ver. 5.1 in the algal toxicity prediction using newly announced chemical substances
under Chemical Substances Control Law of Japan (CSCL new chemicals). Measured acute and chronic
toxicity data on CSCL new chemicals to algae were collected from the web site

(www.nite.go jp/chem/jcheck/list7.action?category=240). In addition, data on OECD high production
volume chemicals (OECD HPV chemicals) were also used as a comparison because CSCL new chemicals
can be structurally more complex, and the predictive performance can be different between the datasets
accordingly. Toxicity values of chemicals in the datasets were predicted using KATE2020 and US EPA s
ECOSAR?2.2 model that predicts ecotoxicity by classification and regression, which is similar methods to
KATE, and (i) percentage of chemicals predicted within AD, (ii) for those within AD, percentage of
predicted toxicity values that fall within a factor of 10 in ratio to measured toxicity values were computed.
(1) 45% and 57% of CSCL new chemicals were predicted within AD by KATE2020 for acute and chronic
toxicity, respectively. (ii) For predictions within AD, 80% and 79% of those in KATE2020 fell within a
factor of 10 in ratio to measured toxicity values for acute and chronic, respectively. In comparison to
ECOSAR2.2, KATE2020 predicted less chemicals within AD but obtained higher prediction accuracy for
chemicals judged within AD. This would be because KATE2020 judges AD regarding structure and
descriptor to ensure interpolation, even though predictions within AD are not necessarily used as
alternative to toxicity testing. It is expected that including CSCL new chemicals in the training set of
KATE2020 will expand its AD.
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1.08.P-Tu050 QSAR-ME Profiler 2025: QSAR Predictions, Similarity Analysis, Domain Inspection
and Metabolites Profiling

Nicola Chirico, Marco Evangelista and Ester Papa, QSAR Research Unit in Environmental Chemistry
and Ecotoxicology, Department of Theoretical and Applied Sciences, University of Insubria, Italy

In the context of environmental risk assessment, in silico tools play a pivotal role in the prediction of
chemical activity. Among these tools, Quantitative Structure/Property Activity Relationships, abbreviated
as QSA(P)Rs, are well-known altematives to in vivo/ in vitro experiments. In the last 20 years, more than
100 QSA(P)Rs were developed by the QSAR research unit of the University of Insubria, targeting
physical-chemical properties, global indexes, ecotoxicology and metabolic transformations. To streamline
the application of these QSA(P)Rs, and to simplify the evaluation of their predictions, a new
multiplatform software called QSAR-ME Profiler 2025 has been developed, which improves and restyles
the previous version published at http://dunant.dista.uninsubria.it/qsar/. This new version continues to
detail QSA(P)Rs data and corresponding predictions, to check the applicability domain compliance of the
QSA(P)Rs, and to allow forautomatic detection of the most similar chemicals, to further aid assessment of
the chemicals under scrutiny. However, the new version now also provides the possibility to transform
endpoints of MLR QSA(P)Rs to better suit regulatory purposes. In addition, the new version now provides
uncertainties of the predictions by the classification models and defines the applicability domain in
classification which can be checked for new chemicals of interest. Combined predictions can still be
calculated when multiple QSA(P)Rs are available for a certain endpoint. Like the previous version of the
QSAR-ME Profiler, Toxtree software with the SMARTCyp module is used to automatically select QSARs
for the prediction of in vitro biotransformation, that were developed according to the cytochrome P450-
mediated drug metabolism predicted by SMARTCyp. The new version of the QSAR-ME Profiler also
allows for the identification of the metabolites of the chemicals under scrutiny, detected by SMART Cyp,
which can be profiled using multiple QSARs. This new option allows for better screening of the potential
total hazard of the studied chemicals and their metabolites. QSAR-ME Profiler 2025 is available free of
charge at http://dunant.dista.uninsubria.it/qsar/.

1.08.P-Tu051 Predictive Model for Identifying Thyroid Endocrine Disrupting Chemicals Using the
Comptox Chemicals Dataset

Inhye Lee', Hanseul Kim? and Kyunghee Ji°, (1)Department of Environmental Health Sciences, Seoul
National University, Korea, Republic of, (2)National Strategic Technology Research Institute, Seoul
National University Hospital, Korea, Republic of, (3)Department of Occupational and Environmental
Health, Yongin University, Korea, Republic of

Thyroid hormones are essential to the endocrine system, and their disruption by chemicals is a major
toxicological concern. Traditional methods, such as animal experiments and epidemiological studies, are
limited in scope and not efficient for evaluating the vast number of novel chemicals. To efficiently screen
the toxicity of a large number of chemicals, it is more effective to first predict toxicity using existing data
and then validate the results with an alternative animal toxicity test model, such as zebrafish, rather than
relying solely on traditional methods. In this study, we developed a deep learning model to classify
chemicals based on their potential to disrupt thyroid hormone activity. Chemical structures were encoded
as SMILES and then converted into 2048-bit Morgan fingerprints using RDKit. The deep learning
framework was designed as a hybrid architecture employing a multi-branch structure. Convolutional
Neural Networks (CNN) and Long Short-Term Memory (LSTM) networks were integrated to extract
relevant features, and the Dense Layer and Attention mechanism combined and improved the features for
the final prediction. This approach leverages the strengths of different neural network architectures to
effectively capture important patterns in chemical fingerprints for binary classification. A sigmoid
activation function was applied to the output layer, and Focal Loss was used to address class imbalance.
The final model consistently achieved an F1 score exceeding 0.8 in most test cases, indicating its robust
and reliable predictive capabilities. To validate the model, zebrafish embryos were exposed to sub-lethal
concentrations of selected chemicals for 96 h and changes in gene expression were measured. This study
demonstrates the potential of computational models to efficiently screen large chemical datasets for
endocrine-disrupting chemicals. Future studies are needed to expand the scope of model to other hormone-
related pathways and enhance its predictive accuracy with additional chemical descriptors. This study was
supported by the National Research Foundation of Korea (NRF; Project no. RS-2023-00251751)

1.08.P-Tu052 Computational Approach to Evaluate Cross-Species Binding Affinity and
Susceptibility of Endocrine Disrupting Chemicals in Consumer Products

Keon Kang, Kimoon Na and Jinhee Choi, University of Seoul, Korea, Republic of

Endocrine Disrupting Chemicals (EDCs) have been widespread in consumer products, potentially
impacting human health and ecosystems by targeting androgen (AR) and estrogen receptors (ER).
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Currently, data on the impacts of most consumer product chemicals on non-target species are limited or
lacking. This study aims to assess cross-species susceptibility to selected EDCs and chemicals in cleaning
products by identifying species with high orthologous similarity to human AR and ER and comparing
binding affinities across humans and other species. To achieve these goals, we employed Sequence
Alignment to Predict Across Species Susceptibility (SeqAPASS) to identify species with receptor
structures orthologous to human AR and ER, verified using AlphaFold modeling. Molecular docking was
then performed on chemicals present in cleaning products, as well as on other high-toxicity chemicals, to
analyze their binding affinities with identified orthologous receptors across 9 species (fish, birds, and
endangered species). Chemicals frequently found in consumer products, such as Bisphenol A,
triclocarban, and triclosan, demonstrated high binding affinity to the Estrogen Receptor (ER). SeqAPASS
analysis identified 800 orthologous species for ER, enabling predictions of binding affinities and
corresponding susceptibilities across these species. This analysis encompassed all species included in the
molecular docking queries, highlighting the interconnectedness between protein similarity and binding
affinity. However, this study integrates orthologous alignment and molecular docking approaches to offer
a cross-species susceptibility assessment, identifying species particularly sensitive to chemical exposure in
consumer products. Insights derived from this computational approach could inform future chemical
safety assessments by enhancing predictions of species-specific susceptibility to EDCs across human and
non-human species. This work was supported by Korea Environment Industry & Technology Institute
(KEITI) through Technology Development Project for Safety Management of Household Chemical
Products, funded by Korea Ministry of Environment (MOE)(RS-2023-00215309)

1.08.P-Tu053 An Open-Source Computational Pipeline for Predicting Binding Affinity and Use in
Chemical Hazard and Species Sensitivity Ranking

Fernando Calahorro Nunez', Parsa Fouladi’, Alessandro Pandini’, Nicolas Bury' and Matloob Khushi?,
(1)Ocean and Earth Science, University of Southampton, United Kingdom, (2)Brunel University, United
Kingdom

A challenge in environmental and ecological risk assessment is to identify which chemicals are of most
concern and which species are most vulnerable particularly for endocrine disrupting chemicals. A
mechanism of endocrine disruption is the binding of chemicals to the steroid receptor outcompeting the
natural ligand to act as either agonists or antagonists. Synthetic glucocorticoids are steroids used
extensively to treat a variety of health conditions and are a growing environmental concern in the aquatic
environment. The current study presents a computational pipeline using open-source software to predict
the binding affinity of 12 synthetic glucocorticoids, 5 other chemicals that have been reported to interfere
with glucocorticoid receptor functioning and the natural ligand cortisol to 163 teleost fish glucocorticoid
receptors. It is those chemicals with the highest binding affinity that will out compete cortisol at the
receptor binding site and pose the greatest hazard. In this exercise the glucocorticoid halcinonide was
predicted to be the most hazardous chemical based on the predict binding affinity and species from the
superorder Protacanthopterygii, containing the Esociformes and Salmonidforms as the most vulnerable.
This pipeline can be extended to more chemicals, species and other proteins as an in silico chemical
hazard assessment too and for species sensitivoty ranking based on interference at the molecular initiating
event of an adverse outcome pathway. UKRI Natural Environmental Research Council grant reference
NE/X000192/1

1.08.P-Tu055 Evidence-Based Model-Informed Platform to Integrate Knowledge and Data Towards
Prediction of Apical Toxicities

Huan Yang, onehealthsimulation, Netherlands

Traditional animal testing in pesticide and drug development faces increasing scrutiny due to ethical
concerns and limitations in predicting human outcomes. This study presents an innovative framework
integrating in silico New Approach Methodologies (NAMs) through two case studies to predict apical
toxicity about ecological and human health risk assessment.

The first case study combined PBPK modeling with QSAR methods to predict bobwhite quail toxicity.
The methodology involved careful curation of the ECOTOX database, considering parameters like
observation duration and compound purity. The PBPK model incorporated cross-species extrapolation of
ADME parameters from humans, chickens, and rats, scaled for quail physiology. The integrated approach
achieved exceptional accuracy (R?=0.92, Q*>=0.83) across 33 compounds for QSAR analysis and 12
compounds for PBPK modeling with prediction capability about mortality for untested prolonged
exposure of new compounds. The second case study investigated apical lipotoxicity caused by chemical-
induced inhibition to efflux of lipids through systems modeling of lipid metabolism, focusing on gender-
specific responses in liver and small intestine. The model incorporated omics data from preclinical
species, and pharmacology review data from NDA reports and utilized SeqAPASS for cross-species
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extrapolation. The results demonstrated successful prediction of more severe lipotoxicity in female rats
and accurate modeling of organ-specific responses across nonrodent species. The framework represents a
significant advancement in toxicological assessment by creating a unified platform that reduces animal
testing while prediction point of departure on apical level. The modular design ensures transparency and
adaptability, allowing seamless integration of emerging technologies and high-throughput data. This
approach aligns with regulatory requirements while offering several advantages: (i) reduced animal testing
and associated costs, (ii) improved prediction accuracy through integrated data analysis (iii) enhanced
understanding of species/gender-specific responses (iv) flexible adaptation to emerging technologies. This
modeling framework demonstrates the potential for NAMs to transform toxicological assessment while
addressing ethical concerns and improving scientific outcomes.

1.08.P-Tu056 Let’s FOCUS: Temperature in Population Models

Annika Mangold-Doring, Jan Baas, Hans Baveco, Wim Beltman, Anna Huang and Bas Buddendorf,
Environmental Risk Assessment team, Wageningen Environmental Research, Netherlands

Effect models like the Dynamic Energy Budget (DEB) and the General Unified Threshold Model of
Survival (GUTS), when integrated with Individual-Based Models (IBM), provide a tool for higher tier
ERA. This study enhances a previously published DEB-IBM framework to improve realism and
applicability for case-study scenarios. Key advancements include: (1) evaluating temperature correction
mechanisms using experimental data, (2) incorporating feedback mechanisms such as surface-to-volume
scaling and growth dilution into the GUTS module, and (3) applying a dynamic temperature scenario
derived fromthe D3 FOCUS profile. Experimental datasets of Gammarus pulex exposed to imidacloprid
and flupyradifurone at four temperatures (7°C, 11°C, 15°C, and 18°C) were analyzed. Individual datasets
were fitted separately to assess temperature-dependent parameter behavior, and subsequently used to fit a
temperature-explicit GUTS-RED-T. Results revealed a negative temperature dependence for kd (dominant
rate constant) and mw (threshold value). These trends were incorporated into the DEB-GUTS-T model.
Two population model versions DEB-GUTS and DEB-GUTS-T were simulated under two different
dynamic temperature scenarios (i.e., reference and future climate). Simulations showed reduced dose -
response relationships in DEB-GUTS-T compared to DEB-GUTS. However, the observed laboratory data
indicated increased toxicity with higher temperatures, underscoring discrepancies between population
model predictions and experimental findings. These results highlight the complexity of temperature effects
on toxicity and emphasize the need to refine temperature corrections in DEB and GUTS modules when
used combined in a population model. Overall, this work advances our understanding of DEB-IBM
frameworks, facilitating their potential for use in higher-tier environmental risk assessments.

1.08.P-Tu057 Initial Experience with the Application of In Silico Methods in the Context of the New
EFSA/ECHA Guidance on the Impact of Water Treatment Processes on the Production of Drinking
Water

Antje Gerloff-Elias’ and Claudia Ileana Cappelli?, (1)knoell Germany, Germany, (2)knoell Germany -
Italy Branch, Italy

The impact of water treatment processes on residues or metabolites of active substances used in plant
protection or biocidal products has recently become a major topic in the EU. Starting from April 1st2026,
applicants for approval of actives substances used in plant protection or biocidal products and applicants
for authorisation of respective products in the EU need to comply with the new EFSA/ECHA guidance on
the impact of water treatment processes for the production of drinking water (EFSA Journal 2023;21(8), 1-
108). Within a tiered framework, the new guidance implements the use of in silico modelling techniques
to assess transformation products (TPs) that may be formed during disinfection treatment processes. The
guidance stipulates a parallel assessment of predicted TPs provided by in silico models and existing
literature data. A prioritised list for the predicted TP is to be created based on the likelihood of their
production and the documented detection in the water. The overall aim is to determine which kind of
functional groups could be formed due to various treatment processes. The outcome of this exercise will
be used to support suspect screening analysis in the follow up experimental step and possible hazard
assessment, to avoid challenging, expensive and unnecessary testing, especially vertebrate testing. In this
poster, we will present initial experiences - but also address limitations when using a battery of in silico
tools as proposed in the guidance, to assess the impact of drinking water treatment.

1.09.A Impact of Micro- and Nanoplastics on Environmental and Human Health: Monitoring, Fate,
Exposure, Toxicity and Mechanisms of Toxic Action
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1.09.A.T-01 Microplastics in Irrigation Water: Spatiotemporal Changes Reveal Their Source and
Distribution Characteristics

Anggraini Widyastuti', Marwa Daud Abada Robby', Jihan Nabillah Hanun' and Jheng-Jie Jiang?,
(1)Advanced Environmental Ultra Research Laboratory (ADVENTURE) & Department of Environmental
Engineering, Chung Yuan Christian University, Taoyuan 320314, Taiwan, Indonesia, (2)Advanced
Environmental Ultra Research Laboratory (ADVENTURE) & Department of Environmental Engineering,
Chung Yuan Christian University, Taoyuan 320314, Taiwan, Taiwan (Greater China)

This study investigates microplastic pollution in Taiwan's Taoyuan irrigation system, emphasizing spatial -
temporal distribution, polymer composition, sources, and ecological risks. Six sampling sites (IC1 IC6),
representing agricultural, residential, and industrial areas, were strategically selected across the irrigation
zone, which sources water from Shihmen Reservoir, storage ponds, and river weirs, flowing through
Pingzhen, Zhongli, Yangmei, and Xinwu districts. Field sampling was conducted monthly from November
2019 to October 2020, with approximately 5 L of surface water collected per site using a stainless-steel
sampler, accompanied by three replicate samples per location. Samples were treated with 30% hydrogen
peroxide (H?0?) at 65°C to remove organic materials and pretreated with ACS-grade sodium chloride
(NaCl) to ensure microplastics remained suspended. The suspended particles were filtered (0.45 ?m),
examined microscopically, and categorized by shape (fiber, film, fragment, foam) and color
(white/transparent, black, multicolor). Microplastics (20 5000 ?m) were analyzed using micro-Fourier
transform infrared (?-FTIR) spectroscopy with ATR mode, and polymer types were verified with ?70%
matching accuracy against a spectral library. The findings revealed that microplastics were unevenly
distributed, with higher concentrations near densely populated areas and urban runoff sites. Seasonal
variations showed peak concentrations during rainy seasons and typhoon events, with the highest
abundance recorded in May, ranging from 1.88 to 141 items/L. Predominant polymers included
polypropylene, polyethylene, and polystyrene, with fibers (36 64%) being the most common shape.
Microplastics were primarily 333 1000 ?m in size and white/transparent in color. Principal component
analysis (PCA) and hierarchical cluster analysis (HCA) identified population density, lateral canals, and
climatic factors as key influences on microplastic distribution. Risk assessments using the polymer risk
index indicated significant ecological risks throughout the year, except for the lower risks observed in
November and January. This study establishes a baseline database on microplastic pollution in Taiwan's
irrigation systems, highlighting the land-based contribution of microplastics and supporting the
development of strategies for environmental sustainability.

1.09.A.T-02 Evaluation of Toxicological Characteristics of Airborne Nano/Microplastic Particles
From the Industrial Environment

Paul-Tiberiu Miclea!, Emilia Visileanu’, Korinna Altmann’, Hardik Vaghasiya®, Raluca Stepa’®, Catalin
Grosu? and Maria Haiducu’, (1)Fraunhofer Center for Silicon Photovoltaics, Germany, (2)The National
Research and Development Institute for Textile and Leather, Bucharest, Romania, (3)Bundesanstalt fur
Materialforschung und Prufung, Germany, (4)Institute of Physics, Martin Luther University Halle -
Wittenberg, Germany, (5)The National Research and Development Institute on Occupational Safety and
Health Alexandru Darabont , Bucharest, Romania

Micro and nano plastic (MNPs) particles and fibres represent a global scale contamination source with
hazard potential. They can be identified all around our environment, even in air, soil and water. One of the
major global MNPs polluters is the textile industry, which generates plastic particles (nylon, polyester,
polyurethane, polyolefin, acrylic etc.) during the manufacturing processes. The study analyses the level of
particle concentration outside a company that processes textile yarns, but also from the proximity of
workplaces using an online air samplers with cascade and mono filter holders for silicon (Si) and quartz
filters, respectively. A laser detector was used for real- time counting of particles of six size classes
(PM0.3-PM10). Silicon (Si) filters with a diameter of 9 mm and pore sizes of 10 pmand 1 pm and quartz
filters with a diameter of 25 mm and a pore size of 1.2 um were used for particle sampling. A special
holder was designed and made for selective sampling (PM10 and PM1.0) on Si filters. Quartz filters were
pre-calcined (8000C) before collection. Sampling parameters: airflow (GilAir Plus pump) -2 1/m3,
collection time -3 hours; starting time 7.00 am (T1)/2.00 pm (T2), intermittent natural ventilation, average
temperature and humidity: 23.3 0C, RH: 52.5%. The weight of particles collected (1g) on the quart filters
was 4.9E-05 (T1) and 5.1E-05 (T2) and on the Si filters 3,2 E-05(T1) and 5SE-06(T2). The total number of
the outside particles (PMO0,3-PM10) was situated between 3584,58 (T1)-15165,05(T2) and inside
9901(T1)and 12921,61(T2). The highest number of PM 10 particles inside was 72/m3 and of PMO0.3
particles 71979/m3. The samples were characterized using electron microscopy and pRaman
spectroscopy. All samples showed a high concentration of particles on the filter. Samples show only
particles with irregular shapes. The equivalent particle diameter was for PM10: 1-5 pm and PM1<I um.
The total Ion Chromatogram shows the presence of PET-type polymer and the TED GS-MS analysis

SETAC Europe 35" Annual Meeting 116



shows that the weight of the collected particles is PET. After extracting the particles from the quartz

filters, they were tested for evaluation of the cytotoxic potential of preparations on human monocyte -
macrophage cell cultures and peripheral lymphocytes. In the first case, the level of cytotoxicity was at the
border between non-cytotoxic and cytotoxic and in the second test the result was moderate cytotoxic.

1.09.A.T-03 Nanoplastics in Terrestrial Ecosystems: Linking Exposure to Effects Through Dose-
Response Assays and Toxicokinetic Modelling

Christopher Whitshaw', Michael Peter Meissle?, Thomas D, Bucheli® and Denise M Mitrano?, (1)ETH
Zurich, Agroscope, Switzerland, (2)Research Division Agroecology and Environment, Agroscope,
Switzerland, (3)Environmental Analytics, Agroscope, Switzerland, (4)ETH Zurich, Switzerland

To date, many studies have focussed on the toxicity of nanoplastics (NPs) on aquatic species, yet there is
little information available about their impacts on terrestrial organisms. Moreover, studies which have
exposed terrestrial organisms to NPs often could not fully assess particle ingestion due to the
methodological difficulties of NPs identification and quantification. Here, we achieve NPs quantification
within arthropods with Pd-doped NPs, which are detected via ICP-MS and can be quantified at
magnitudes of orders lower concentrations than previously observed in NPs research. We investigated the
bioaccumulation, trophic transfer and toxicity of NPs to terrestrial organisms through a suite of assays and
toxicokinetic modelling. First, to compile a dose-response curve, we exposed the arthropod detritivore
Folsomia candida to NPs (0 10,000 mg/kg) through spiked feed for 28 days, assessing toxicity via
biological endpoints comprising growth, reproduction, and mortality. Subsequently, feeding studies were
performed to create a one-compartment model of NP ingestion and depuration over one month. This
enabled the calculation of bioaccumulation factor (BAF) and NP half-life within both F. candida and the
predatory arthropod Dalotia coriaria. Finally, the biomagnification potential of NPs was investigated, by
feeding F. candida to D. coriaria, quantifying NPs within organisms at two trophic levels of a terrestrial
food chain and calculating the resulting biomagnification factor (BMF). We successfully quantified NPs
ingestion within organisms; NPs LOD was 520 mg/kg (0.05% w/w), with a difference in uptake observed
between F. candida and D. coriaria. While no significant effects were observed on biomarkers in the
concentration range tested, NPs half-life and BAF within F. candida (9.4 days and 0.033, respectively)
suggest short-term bioaccumulation within organisms. Uptake and depuration of NPs has been quantified
in D. coriaria, and subsequent BAF and BMF will be presented alongside these results. Through this work,
we demonstrated the utility of Pd-doped NPs in quantifying the bioaccumulation of NPs at trace
concentrations within organisms, and in enabling dose-response ecotoxicology studies for NPs.
Furthermore, we elucidated the risks of NPs to terrestrial organisms beyond growth and reproduction.
Collectively, these results on exposure and impact will contribute to the assessment of risks of NPs to
terrestrial and agricultural systems.

1.09.A.T-04 Emission of Microplastics to Water, Soil and Air — What Can We Do About It?
Anne Hids, Joris T.K. Quik, Michelle Steenmeijer, Yvette Agnes Maria Mellink and Anne van Bruggen,
Dutch National Institute for Public Health and the Environment (RIVM), Netherlands

Microplastics are plastic particles smaller than Smm. Sources of microplastics are wear and tear of plastic
products (such as car tyres), intentional production (such as rubber infill on sports fields) and
fragmentation of macroplastics in the environment. Microplastics in the environment are a concern for
human and environmental health. In order to understand the release of microplastics to the environment
their material flows from all major sources need to be quantified. A dynamic probabilistic material flow
analysis (DPMFA) model [1] was developed for estimating the flow of plastics through the
anthroposphere. Micro- and macroplastic emissions to the environment were estimated for the Netherlands
and the EU27, for 13 polymers and 7 product categories. The model was used to estimate plastic
emissions to soil, air and water compartments with 2019 as reference year. 23 measures to reduce plastic
emissions were selected based on insights from literature and experts. The effect of the mitigation
measures was estimated for potential for emission reduction in 2030 and 2050, assuming the measures
take effectin 2025. The three largest sources of plastic emissions to the environment in the EU27 and the
Netherlands are tyre wear, macroplastics and pre-production pellets. The mitigation measures with the
largest reduction potential relative to total plastics emission were for the largest sources of plastic
emissions, which is to be expected. Furthermore, some of the measures aimed at smaller sources were
very effective, but only relative to the plastic emission per source. The results help policy makers
prioritize further development of mitigation measures. This model can be extended to other EU countries
and the data can be improved. It can support the integrated assessment of micro- and macroplastics
mitigation options. [1] Quik JTK, Hids AR, Steenmeijer MA, Mellink Y, van Bruggen A. 2024. Emission
of Microplastics to Water, Soil and Air What can we do about it? RIVM report 2024-0106.
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1.09.A.T-05 Microplastic-Microbiome Interactions in Aquatic Ecosystems: A Complex Story
Jessica Song!, Brittan Scales?, Katrin Wendt-Potthoff’, Minh Nguyen®, Emelie Westberg* and Sonja
Oberbeckmann’, (1)Federal Institute for Materials Research and Testing, Germany, (2)Leibniz Institute
for Baltic Sea Research Warnemunde, Germany, (3)Helmholtz Center for Environmental Research,
Germany, (4)Swedish Environmental Research Institute, Sweden

As pervasive and persistent pollutants, microplastics exist alongside diverse microbial communities in
nature. These hardy substrates accumulate rich polymeric matrices from their surroundings that in turn
offer nutrition and protection to diverse communities and their theatre of activity, representing a new
ecological niche. With our work, we aim to establish a holistic understanding of the interactions between
microplastics and microorganisms within aquatic systems, and how these interactions shape their
surrounding environment. In our research, we combine field sampling with in situ experiments, and apply
high-throughput sequencing technologies to 16S genes and whole bacterial genomes. We demonstrate
through our studies that biofilm communities exhibit no specificity to plastic polymer type but appear
rather to be opportunistic colonizers more strongly shaped by spatial and temporal factors. While the
polymer surface does not appear to elicit a selective effect on associated biofilms, our studies show that
microplastics might shape communities in a different way. Based on our detection of carotenoid synthesis
pathways and photosynthetic gene clusters among plastic biofilms, we postulate this new niche to shape a
specific functional toolkit, adaptive among its members as a product of prolonged exposure to UV
radiation at the sea s surface. To fully assess the interactions between microplastics and microorganisms,
however, one cannot consider plastics singularly but as a component within a more complex and
interconnected system. It is known, for instance, that plastics can sorb significant concentrations of
polycyclic aromatic hydrocarbons (PAH) in the environment. We show, in our work, that the PAH
sorption patterns of microplastics correlate significantly with the structure of associated biofilm
communities. Elevated concentrations of specific PAHs on microplastics coincided with the enrichment of
selected taxareportedly capable of hydrocarbon utilisation as well as a reduced diversity among associated
biofilm communities. Here, we present a synthesis of our collective research on microplastic biofilms in
the aquatic environment, the factors that shape them, and their interactions with nature. To fully
comprehend how microplastics impact ecosystems, the entire substrate must be considered, including all
chemicals integrated into the polymeric matrix as well as associated biofilms.

1.09.B Impact of Micro- and Nanoplastics on Environmental and Human Health: Monitoring, Fate,
Exposure, Toxicity and Mechanisms of Toxic Action

1.09.B.T-01 The Plastisphere Resistome in Antarctic Collected Microplastic Samples: Impact on
Human Health

Francisca Fernandez-Pinas’', Juan Manuel Valenzuela', Evelyn Krojmal’, Barbara De Feo?, Gissell
Lacerof, Juan Pablo Lozoya’®, Franco Teixeira de Mello’, Maria Jesus Martinez Bueno?, Amadeo
Rodriguez Fernandez-Alba*, Roberto Rosal’, Francisco Leganes' and Miguel Gonzalez-Pleiter’,
(1)Department of Biology, Faculty of Science, Universidad Autonoma de Madrid, Spain, (2)Departamento
de Ecolog a y Gestion Ambiental CURE, Universidad de la Republica, Uruguay, (3)Departamento
Interdisciplinario de Sistemas Costeros y Marinos, Centro Universitario Regional del Este, Universidad
de la Republica, Uruguay, (4)Agrifood Campus of International Excellence (ceid3), European Union
Reference Laboratory for Pesticide Residues in Fruit & Vegetables. Department of Chemistry and
Physics, University of Almer a, Spain, (5)Department of Chemical Engineering, Universidad de Alcala,
Spain

Microplastic waste has been found in all environments investigated so far, even reaching remote areas
such as Antarctica. Microplastics may serve as reservoir and even help spreading to other environmental
compartments the bacterial community growing on them (plastisphere). The plastisphere may have
antibiotic resistance bacteria within its members that harbour antibiotic resistance genes (ARGs)
contributing to the spread of them, which at present, is a human health concern. ARGs are usually carried
within genomes by mobile genetic elements (MGEs). There is a scarcity of studies tackling these issues in
microplastic waste from remote sites, particularly in the polar areas. The objective of this study is to
characterize for the first time the whole resistome (defined as all the ARGs in communities of both
pathogenic and non-pathogenic bacteria) found in the plastisphere of plastic samples collected in
Antarctica. In addition, the microbial composition of the antarctic plastisphere is also being characterized
to perform correlation analyses between ARGs, MGEs and the underlaying bacterial diversity that may
shed light on the potential role of microplastics in environmental dissemination of antibotic resistances
and their impact on human health.

Sampling took place in King George Island (Antarctic Peninsula) at three sites: Lake Uruguay (plastic,
water and soil samples), Lake Ionosférico (plastic, water and soil samples) and the Ardley peninsula
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(plastic and soil samples). Resistome analysis was performed by way of SmartChip Real-Time PCR
System (TAKARA), which covers 310 ARGs and 72 MGEs. The diversity of the samples was analyzed
through metabarcoding of 16S rRNA. 294 unique ARGs and 52 different MGEs were detected across all
samples. Globally, plastic samples presented a 30% of exclusive ARGs/MGEs. ARGs can be classified in
5 categories based on the potential risk they pose to human health. Rank I ARGs are the most dangerous to
human health, rank IV the least. Plastic samples always presented rank I ARGs. Plastic waste samples also
presented significant correlation otherwise not found in soil and water. Microplastics may be acting as a
reservoir and vector of ARGs and MGE:s in the Antarctic freshwater ecosystem which may have
implications for global human health. The authors acknowledge the financial support by MICINN:
PID2020-113769RB-C21/22 and Comunidad de Madrid s govemment for funding through doctorate grant
PIPF-2022/EC0O256009 the thesis of JMV. MGP would like to thank the International Association of
Antarctica Tour Operators (IAATO) and the Council of Managers of National Antarctic Programs
(COMNAP) for the joint IAATO/COMNAP Antarctic Fellowship 2020.

1.09.B.T-02 Toxicity of Aged and Fresh Polylactic Acid Nanoplastics on Pseudomonas putida
Virginia Galvez Blanca', Miguel Tamayo-Belda’, Miguel Gonzalez-Pleiter?, Francisca Fernandez-Pinas?
and Roberto Rosal', (1)Universidad de Alcala, Spain, (2)Universidad Autonoma, Spain

Introduced in the mid-20th century, plastics have become ubiquitous in modern society. However, the
increase in production around 400 million tonnes per year has led to significant environmental impacts.
Biodegradable plastics and biopolymers have emerged as potential alternatives, but the environmental
impact of biodegradable nanoparticles (NPs) remains largely unexplored. A suitable model organism to
study the effects of biodegradable plastics on soil ecosystems is the bacterium Pseudo monas putida, a
common soil-dwelling species. When exposed to a concentration of 5 mg/L of plastic nanoparticles (NPs)
and oligomeric nanoplastics (ONPs), both irradiated (I) and non-irradiated (NI), P. putida showed a
significant, dose-dependent increase in the production of reactive oxygen species (ROS). In contrast,
exposure to ONPs alone induced less pronounced ROS overproduction, especially at the highest
concentrations. This difference in ROS overproduction between oligomers alone and the combination of
NPs and oligomers may be due to the physical abrasion of the membrane caused by the NPs but not by the
oligomeric fraction. Notably, exposure to NPs+ONPs (NI) also resulted in a significant increase in
metabolic activity from 5 mg/L, which correlated with increased ROS levels. The association between
ROS overproduction and high metabolic activity may partly be explained by P. putida attempt to
metabolize PLA through the release of non-specific esterases. When exposed to oligomers alone, non-
specific esterase activity is generally similar to controls, except for the 1 and 5 mg/LL ONPs (I) and 5-10
mg/L ONPs (NI) concentrations, which show a slight increase in metabolic activity. Furthermore, a
paradoxical trend was observed: ROS overproduction increased as metabolic activity decreased towards
control levels, suggesting an inhibitory effect of irradiated and non-irradiated ONPs at concentrations
above 20 mg/L. This inhibitory effect was further evidenced by a decrease in metabolic activity below
control levels for both NPs+ONPs (I) and ONPs (I) at the highest concentrations. The aim of this work is
to investigate the biological effects of secondary PLA NPs released from PLA microplastics through
abiotic degradation on P. putida under environmentally representative conditions.

1.09.B.T-03 Multi-Level Approach to Evaluate the Toxicity of Weathered Microplastics From
Conventional and Bioplastic Polymers on Daphnia magna

Beatrice De Felice', Stefano Gazzotti’, Eleonora Conterosito’®, Giulia Sauro?, Lavinia Casati*, Stefania
Marzorati', Marco Aldo Ortenzi?, Valentina Gianotti* and Marco Parolini’, (1)Department of
Environmental Science and Policy, University of Milan, Italy, (2)Laboratory of Materials and Polymers
(LaMPo), Department of Chemistry, University of Milan, Italy, (3)Department of Sustainable
Development and Ecological Transition, University of Piemonte Orientale, Italy, (4) Dipartiment of Health
Science, University of Milan, Italy

Similarly to conventional plastics, at end-life bioplastic objects can enter and contaminate ecosystems.
Once in the environment, plastic objects made of both conventional or bioplastic polymers, can undergo
different weathering processes, which can lead to the production of weathered microplastics (WMPs).
These wMPs have variable physical-chemical features compared to the virgin ones and might also
represent a threat for organisms. Thus, the aim of this study was to investigate the potential toxicity
induced by the exposure to wMPs obtained from objects made of conventional (polystyrene - PS and
polyethylene - PE) and bioplastics (polylactic acid - PLA and polybutylene adipate terephthalate - PBAT)
towards the cladoceran Daphnia magna. Weathered MPs were obtained following the ISO 4892-2
regulations, by placing previously obtained MPs inside a solar box. Organisms were exposed for 21 -days
to three concentrations (0.125 pg/mL, 1.25 pg/mL, 12.5 ug/mL) of weathered PS-MPs, PE-MPs, PLA-
MPs or PBAT-MPs. A multi-level approach was applied to investigate adverse effects at different levels
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of the biological hierarchy, from sub-individual (molecular and biochemical) to individual and population
level. At molecular level, the modulation of the expression of different genes involved in oxidative stress
(cat and sod), physiological and behavioral pathways (flot, SERCA and JHE) was assessed. At
biochemical level the onset of oxidative stress (activity of antioxidant and detoxification enzymes, and
lipid peroxidation) and changes in energy reserves were explored. Changes in body growth and swimming
activity were investigated to assess effects at individual level, while reproductive effort was assessed as
endpoint at population level. Our results showed that the exposure to wMPs obtained from both
conventional and bioplastic objects induced effects at all considered levels of biological hierarchy.
Interestingly, the strongest effects were recorded at population level where all the wMPs lead to a
modulation in the reproductive effort. In detail, PS and PLA exposure lead to an increase in the number of
offspring, PBAT lead to a reduction in the produced newborns and no effect were highlighted for PE.
These results suggest the necessity to study in-depth the toxicity of wMPs.

1.09.B.T-04 Developing the Grouping of Polymers to Streamline Toxicology Testing

Bibin Sajan’, Vicki Stone’, Filipe Vilela' and Wendel Wohlleben?, (1)Heriot-Watt University, United
Kingdom, (2)BASF, Global Research, Dept. Analytical and Material Science., Germany

Polymers are used across various industries, in everything from medical devices and packaging to
automotive components and electronics. However, their diverse manufacturing processes, chemical
structures, interactions with other substances, complex degradation processes, and limited toxicity data,
make their hazard assessment complicated. Given the impracticality of individual animal testing for each
polymer due to cost, time and animal use, there is a critical need to streamline toxicity assessments to
better manage the environmental and health risks. Grouping is an approach that streamlines hazard
assessment by providing evidence of similarity between substances so that animal hazard data can be read-
across (shared) from one group member to another. This poster introduces a novel strategy integrating the
existing grouping framework (from the EU project GRACIOUS) by replacing nano-specific elements with
polymer-specific considerations. A polymer grouping hypothesis template has been developed which
includes consideration of the purpose of grouping (e.g. regulatory), the lifecycle of polymers (to identify
relevant exposure scenarios), and answers the fundamental questions of what they are (physicochemical
characteristics), where they go (fate and behaviour in the environment, toxicokinetics), and what they do
(hazards). The developed hypothesis template used to determine the dermal exposure to Polyacrylic Acid
(PAA) in household detergents with a molecular weight of 4500 Da does not imply skin sensitization. The
findings support the acceptance of the hypothesis, showing that PAA exhibits low dermal toxicity, no
sensitizing potential, and mild eye irritation in rabbits. These results suggest a minimal human health risk
through skin contact. It demonstrates the practical application of the framework and highlights future
directions for research and implementation.

1.09.C Impactof Micro- and Nanoplastics on Environmental and Human Health: Monitoring, Fate,
Exposure, Toxicity and Mechanisms of Toxic Action

1.09.C.T-01 Nanoplastics Selectively Bind and Unveil Novel Ragweed Pollen Allergens

Jelena Acimovic’, Mirjana Radomirovic’, Maja Krstic-Ristivojevic’, Katarina Smiljanic?, Raquel Portela’,
Tatjana Parac-Vogt’, Maxim Lox’, Lea Ann Dailey® and Tanja Cirkovic Velickovic’, (1)University of
Belgrade - Faculty of Chemsitry, Serbia, (2)University of Belgrade - Faculty of Chemistry, Serbia,
(3)University of Belgrade - Faulty of Chemistry, Serbia, (4)CSIC, Spain, (5)KU Leuven, Belgium,
(6)University of Vienna, Austria

The pollen of Ambrosia artemisifolia, ragweed pollen, is widespread cause of respiratory allergic
reactions. The aim of the work was to provide evidence of corona formation and its properties on NP
particles in simulated lung fluids (SLF), simulating event of pollen and NP co-exposure through
respiration. A. artemisifilia pollen is chosen as model system for investigation of NPs interactions with
respiratory allergens. Its extract was prepared under mild conditions and short exposure to water,
simulating rainfall burst of pollen particles. The binding of Ambrosia pollen allergens to NPs (PP and
PET, 100 nm) was monitored in simulated lung fluids (SLF) by corona formation and mass spectrometry,
while the effect of NPs on Ambrosia pollen proteins structure was studied by CD spectroscopy. Corona
formation was analyzed by glycoproteins staining and immunoblotting with Ambrosia pollen allergic
patients sera. Relevant NPs binding proteins of ragweed were also identified by shotgun proteomics in
subpollen particles. Ambrosia pollen NPs corona is composed of specific allergenic proteins in SLF
conditions showing highly selective binding of ragweed pollen proteins from the extract. Composition of
soft and hard coronae is different between nanoPET and nanoPP particles. Hard corona of nanoPP is
dominated by a low Mw glycopeptide(s). We have confirmed that 28-32 kDa proteins of hard corona are
PCC13-62-like protein and plant basic secretory protein. We have also confirmed their presence in
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subpollen particles. Specific adsorption of novel ragweed proteins and glycopeptides to NPs hard corona
have been shown, allowing us to suggest those IgE-binding proteins and peptides to be major biocorona
component of NPs. Ourdata provide insight into molecular events occurring during co-exposure of NPs
and allergens. Selective binding of allergenic proteins to NPs may during co-exposure change the route of
allergen exposure to the immune system and modulate allergic reactions. Funding from Horizon 2020,
No0965173, IMPTOX, by Ministry of Science, Innovation and Technological Development, Republic of
Serbia, grant No451-03-66/2024-03/200168 and Serbian Academy of Sciences and Arts, GA F-26.

1.09.C.T-02 Polyvinyl Chloride- and Polypropylene-Model-Micro- and Nanoplastics Exhibit
Different Mechanisms of Toxicity in Human Umbilical Vein Endothelial HUVECs) Cells

Sara Bozzer!, Cristina Tufoni’, Alessandra Gianoncelli’, Giacomo Ceccone®, Rita La Spina?, Giuseppe
Ricci! and Lorella Pascolo!, (1)Institute for Maternal and Child Health, IRCCS Burlo Garofolo, Italy,
(2)Elettra Sincrotrone Trieste, Italy, (3) European Commission, Joint Research Centre, Italy, (4)European
Commission, Joint Research Centre, Belgium

Plastic pollution, particularly in the form of micro- and nanoplastics (MNPs), has become a significant
concern for both environmental and human health. Alarmingly, MNPs have been detected in human
placental tissuel, raising serious concerns about potential maternal-fetal exposure and its implications for
fetal development. It is expectable that these small particles in the maternal bloodstream can be tranfered
to the fetal circulation and influence children's future lives. Since Polyvinyl chloride (PVC) and
polypropylene (PP) are dominant plastic types in environmental samples, we used model-MNPs made of
these polymers labeled with fluorescent-quantum dots (qDs). To investigate the effects of these potentially
circulating polymers at a fetal level, we used Human Umbilical Vein Endothelial Cells (HUVECs) as cell
model, as representative of structural and biological barrier. Cytotoxicity assays revealed a concentration-
and time-dependent decline in cell viability, with PP exerting a more pronounced effect, particularly at
higher concentrations and extended exposure. Flow cytometry and confocal microscopy analyses further
uncovered differential cellular responses. PVC-treated cells exhibited significant morphological changes,
characterized by increased complexity and granularity, alongside elevated colocalization of MNPs with
cellular membranes. In contrast, PP-treated cells demonstrated lesser internalization and predominantly
surface-associated interactions. Z-stack fluorescence analysis confirmed the intracellular accumulation of
PVC MNPs, with their peak fluorescence intensity outpacing that of PP across cellular layers. These
findings suggest that the physicochemical properties of PVC and PP, such as surface charge and
hydrophobicity, drive their differential interaction patterns. While both MNP types penetrate cells, PVC
exhibits stronger affinity and uptake, potentially posing greater risks to endothelial integrity and vascular
health. This study provides critical insights into the cellular effects of common environmental MNPs,
emphasizing the need for further investigation into the biological effects and mechanisms of nanoparticle
interactions with vascular cells to better assess their risk in matemal and fetal contexts. Ministry of Health,
Italy by IRCCS - Burlo Garofolo (RC38/23)

1.09.C.T-03 Distribution of Micro- and Nanoplastics in Perfused Human Placental Tissue

Laura Miranda Zoutendijk', Britt Juffer’, Ali Mohammed?, Verneri Syvanen®, Hanna Dusza?, Nikita
Korpel’, Bert Marc Weckhuysen', Laurens Dirk Bernardus Mandemaker', Markus Forsberg’ and Florian
Meirer!, (1)Chemistry, Utrecht University, Netherlands, (2) Utrecht University, Netherlands, (3) University
of Eastern Finland, Finland, (4) University of Estern Finland, Finland, (5)University of Eastern Finland,
Finland

Although micro- and nanoplastics (MNPs) have been found in numerous environmental and human
samples, their fate and toxicity is still mostly unknown. As in utero exposure to environmental pollutants
may adversely affect fetal health, assessing risks of MNPs to the unbom child is of utmost importance. Ex
vivo placental perfusion is a unique system to gain insight into MNP particle size- and type-specific
uptake, transport, localization, and quantification. Placentas were attached to a perfusion chamber with
both fetal and maternal circulation. The placenta was perfused for a maximum of 6 h with 25 pg/mL of 50
nm, 200 nm, or 1 um fluorescent polystyrene commercial spheres. Tissue pieces from before and after
perfusion were collected, as well as the liquids in the maternal and fetal reservoir before and after
perfusion. The perfused tissue was cryo-cut in slices of 30 um thickness, and the slices were stained using
SiR-actin to stain the actin components of the cells. The stained tissue slices were then analyzed with a
Confocal Fluorescence Microscope (CFM). The perfusion solutions were measured with a
spectrophotometer. Fluorescent polystyrene particles of all three sizes were found to be present in
perfused placental tissue. The 50 nm and 200 nm particles seemed to agglomerate around the villi in the
placental tissue, where transfer between maternal and fetal sides takes place. The 1 um particles did not
cluster and were found inside the villi. Fluorescence intensity measurements of the perfusion solutions
showed limited transfer of all particle sizes to the fetal circulation, but loss of particles on the maternal
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side, suggesting significant retention in tissue. MNP transport between maternal and fetal side and MNP
uptake by placental tissue were studied. All three particle sizes used were found back in the perfused
tissue. Smaller particles exhibited a greater tendency to agglomerate around villi compared to larger
particles. The perfusion solution on the fetal side showed increased fluorescence after perfusion with 1 um
particles, indicating that a part had crossed to the fetal side, as is also observed with CFM. Smaller
particles were retained in the tissue to a greater extent, i.e., 92% and 63% were retained for 50 nm and 200
nm, while only 26% of the 1 um particles were retained. Next steps include the prevention of clustering of
smaller particles during perfusion, as well as perfusions with other MNP polymer types synthesized by our
research group. This project has received funding from the European Union s Horizon 2020 research and
innovation programme under AURORA grant agreement No 964827.

1.09.C.T-04 Probabilistic Human Risk Assessment of Micro/Nanoplastics: Integrating the Aggregate
Exposure Pathway and Adverse Outcome Pathway (AEP-AOP)

CHAEIN CHONG', Jaeseong Jeong’ and Jinhee Choi*, (1)University of seoul, Korea, Republic of,
(2)University of Seoul, Korea, Republic of

Microplastic particles are ubiquitous in the environment, found in everything from the air we breathe to
the food we eat. Despite progress in microplastic research, evaluating the human health risks of micro- and
nanoplastics (MNPs) remains challenging due to their varied characteristics and multiple pathways. This
study aims to assess the human health risks of MNPs by applying an Aggregate Exposure Pathway and
Adverse Outcome Pathway (AEP-AOP) framework integrated with a Bayesian network, taking into
account the material properties and multi-media characteristics of MNPs. To enhance the risk assessment
of MNPs on human health, several key methodologies were adopted. First, a quality assurance and control
(QA/QC) screening process was implemented to ensure data reliability. QA/QC criteria filtered non-
standard exposure and toxicity data from the literature, and only datasets meeting these standards were
included in the analysis. Next, data alignment methods using parameterized probability density functions
(PDFs) were applied to better reflect real-world conditions. Exposure data were standardized by size
range, while toxicity data were adjusted to reflect the polydispersity of environmental MNPs and
biologically relevant size fractions. Following data alignment, a Cumulative Risk Assessment (CRA) was
conducted. An AEP-AOP network was constructed from a comprehensive literature review and the AOP
wiki database to integrate the diverse exposure pathways of microplastics. Key event relationships were
further assessed using a Bayesian network modeling approach, which improved the network s reliability
by analyzing probabilistic relationships. Based on the AEP, total daily exposure to MNPs was calculated,
and Margin of Exposure (MoE) values were derived for each key event within the AOP to assess potential
risks. This study provides a robust framework for next-generation human risk assessments of MNPs,
utilizing an AEP-AOP approach integrated with Bayesian netowrks to address the complex properties of
MNPs through various advanced methodologies. Additionally, the NGRA results identified oral ingestion
as the primary human exposure route, underscoring potential developmental risks associated with MNP
exposure. These findings emphasize theneed for further in-depth research to examine the multi-media
exposure pathways and developmental toxicity of MNPs. This work was supported by Korea Environment
Industry & Technology Institute (KEITI) through Technology Development Project for Safety
Management of Household Chemical Products, funded by Korea Ministry of Environment (MOE)(RS-
2023-00215309)

1.09.C.T-05 Biological Evaluation of Binding of Toxins to Microplastics

Elien Alderweireldt’, Charlotte Grootaert!, Bram Jacobs', Lukas Wimmer?, Lea Ann Dailey’, Tanja
Cirkovic Velickovic® and Andreja Rajkovic!, (1)Department of Food Technology, Safety and Health,
Faculty of Bioscience Engineering, Ghent University, Belgium, (2)Department of Pharmaceutical
Sciences, University of Vienna, Austria, (3)Faculty of Chemistry, Center of Excellence for Molecular
Food Sciences, University of Belgrade, Serbia

Micro- and nanoplastics (MNPs) contaminate ecosystems worldwide and enter our food and water via the
aquatic environment or plastic food containers. MNPs could serve as carriers of aquatic or food pathogens
and/or their toxins, facilitated by their large surface area and hydrophobic nature. However, there is
currently no method for qualitative or quantitative evaluation of toxin binding to MPs. This study focuses
on cereulide (CER) and fumonisin B1 (FB1) as model toxins, examining their binding to microplastics
(MPs) composed of polyethylene terephthalate (PET) and polypropylene (PP) under simulated
environmental and biological conditions. It aims to evaluate the binding of toxins to MPs by assessing the
subsequent biological effects using advanced cell-based models and analysis techniques. The work is part
of the EU-funded IMPTOX project, aiming to unravel the mechanisms of MP-toxin interactions and their
implications for human exposure and toxicity. An optimized 3D in vitro cell model assisted in exposing
hepatic HepG2 spheroids to the different conditions. The spheroids were chronically exposed to MPs that
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were pre-incubated for 2 hours with the toxins. Using IncuCyte Sx5 Live Cell Analysis and Agilent
Seahorse extracellular flux analysis, the cells' bioenergetic responses were monitored. Shifts in metabolic
parameters for bound toxin-MPs versus the MPs or toxins alone indicate that this biological approach
could serve as an effective proxy to investigate toxin-MP binding. This research has been funded by
IMPTOX European Union s Horizon 2020 research and innovation program (grant number 965173),
Research Foundation Flanders research grant 1506419N, Ghent University Special Research Fund grant
BOF20/BAS/120, The Federal Public Service (FPS) Health, Food Chain Safety and Environment project
RT 21/5 CYANTIR and Research Foundation Flanders/ Slovenian Research and Innovation Agency
Weave project with grant number GO00123N. M.F.A. received a postdoctoral mandate funded by Ghent
University Special Research Fund (BOF) grant number BOF01P03220.

1.09.P Impact of Micro- and Nanoplastics on Environmental and Human Health: Monitoring, Fate,
Exposure, Toxicity and Mechanisms of Toxic Action

1.09.P-Mo0058 Micro- and Nanoplastics Libraries Reflecting Environmental Physicochemical
Properties

Yuya Haga', Hirofumi Tsujino?, Yudai lkuno®, Sota Manabe*, Wakaba Idehara®, Mii Hokaku?, Phyo Bo
Bo Aung?®, Yuto Motoyama®, Ayaha Mori?, Haruyasu Asahara’, Ryotaro Tsutsumi’, Kazuya Nagano®,
Kazuma Higashisaka’ and Yasuo Tsutsumi®, (1)Grad. Sch. Pharm. Sci., Osaka Univ., Sch. Pharm. Sci.,
Osaka Univ., Japan, (2)Grad. Sch. Pharm. Sci., Osaka Univ., Sch. Pharm. Sci., Osaka Univ., Museum
Links, Osaka Univ., Japan, (3)Grad. Sch. Pharm. Sci., Osaka Univ., Japan, (4)Sch. Pharm. Sci., Osaka
Univ., Japan, (5)Grad. Sch. Pharm. Sci., Osaka Univ., Sch. Pharm. Sci., Osaka Univ., OTRI, Osaka Univ.,,
Japan, (6)Sch. Pharm. Sci., Wakayama Med. Univ., Japan, (7)Grad. Sch. Pharm. Sci., Osaka Univ., Sch.
Pharm. Sci., Osaka Univ., IACS, Osaka Univ., Japan, (8)Grad. Sch. Pharm. Sci., Osaka Univ., Sch.
Pharm. Sci., Osaka Univ., MEI Ctr., Osaka Univ., Japan

Microplastics (MPs), defined as plastic particles smaller than 5 mm, are found widely across the
environment, while nanoplastics (NPs) are classified as particles under 1 pm in size. The recent discovery
of MPs in human tissues such as the lung, placenta, and blood underscores their human exposure through
inhalation or ingestion. MPs and NPs (MNPs) are also prevalent in diverse environments, including air,
rivers, and even drinking water. However, their full impact on human health remains largely uncertain.
Although MNPs exhibit varied physicochemical properties (e.g., size, shape, and surface oxidation
induced by environmental factors like UV radiation), research often overlooks these complexities when
evaluating their biological effects. Consequently, particles representing environmentally relevant MPs and
NPs are scarce, with most studies relying on plastic particles with limited physicochemical diversity due to
availability. To address this gap, we are working on development of MNPs libraries that consider size,
shape, surface oxidation of environmental MNPs. We selected polyethylene (PE), polypropylene (PP),
polystyrene (PS), polyvinyl chloride (PVC) and polyethylene terephthalate (PET) as target polymers based
on their high global production. Fragmented particles for each polymer, ranging from NPs to MPs in size,
were prepared. In addition, surface-oxidized MPs (oxiMPs) were produced by irradiating them with 172
nm vacuum UV light in air, simulating environmental conditions. For comparison, environmental MPs
were collected from a sandy beach along Osaka Bay. Analytical techniques such as ATR-IR revealed
hydroxy and carbonyl groups on both the environmental MPs and oxiMPs. To create smaller particles
(NPs, under 1 um in diameter), we employed a previously reported precipitation-based method. Scanning
electron microscopy confirmed the successful production of NPs particles. In order to kinetics analysis, we
used Nile Red to tag each MNPs, achieving successful labelling, and further adapted the protocol to
incorporate Qdot, a bright and photostable fluorescent label, for NP labelling, validated via microscopy.
These MNPs libraries, which reflect complex physicochemical properties, enhance the applicability of
MNPs research to real-world environmental contexts. They are available for collaborative distribution
upon request. This research was performed by the Environment Research and Technology Development
Fund (JPMEERF20241003) of the Environmental Restoration and Conservation Agency provided by
Ministry of the Environment of Japan and the Sumitomo Foundation for Environmental Research Projects.

1.09.P-Mo0059 Detection of Internalized Nanoplastics in Human Cells Using Surface-Enhanced
Raman Scattering (SERS)

Barbara Rani-Borges', Barbara Rothen-Rutishauser?, Patricia Taladriz-Blanco’ and Alke Petri-Fink?,
(1)Institute of Chemistry, University of S o Paulo (USP), Brazil, (2)Adolphe Merkle Institute, University of
Fribourg, Switzerland

Nanoplastics (< 100 nm) represent one of today's most pressing environmental and health challenges.
Compared to larger plastic particles, nanoplastics exhibit increased bioavailability, which can significantly
elevate ecological and human health risks. Despite their widespread occurrence, the understanding of how
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these particles interact with biological systems remains limited. The detection, monitoring, and
characterization of nanoplastics in biological contexts, especially in human cells, is a significant challenge
due to their size and low environmental concentrations. This study aims to address this gap of imaging and
detecting nanoplastics at relevant concentrations within human cells using Surface-Enhanced Raman
Spectroscopy (SERS). SERS is an analytical technique capable of providing molecular-level information
with high sensitivity and spatial resolution, making it suitable for detecting and visualizing nanoplastics at
low concentrations in complex biological environments. To investigate the viability of SERS as a tool for
detecting nanoplastics internalized in cells at low concentrations (<100 pg/L), we used macrophages
(THP-1 PMA-differentiated) as a cell model. The cells were sequentially exposed to spherical AuNP,
followed by exposure to polystyrene (PS) nanoplastics (100 nm) as test nanoplastics. SERS measurements
were conducted with a 633 nm laser wavelength in a WiTec Alpha 300 R confocal Raman microscope.
Raman mappings collected with enhanced vibrational signals from SERS enabled the identification of
AuNP and PS nanoplastics within the cellular environment, confirming the uptake of both particles by the
cells. Our findings demonstrate the effectiveness of the SERS technique for detecting and intracellular
localization of nanoplastics in human cells and potentially across various cell types. This dual capability
for detection and imaging underscores the utility of SERS in studying cellular interactions with
nanoplastics. These results contribute to a foundational understanding of nanoplastic behavior, interactions
within cells, and their potential health impacts. The authors thank the Sdo Paulo State Research Support
Foundation (FAPESP) (Process 2024/07778-1) for financial support to the project.

1.09.P-M0060 Linear Polyethylene Terephthalate Oligomers Toxicity in Human Primary Cells and
Interactions with Biomolecules

Dragana Stanic-Vucinic', Milica Djapovic', Tamara Lujic', Vesna Jovanovic', Veselin Maslak?, Tamara
Vasovic!, Jeanette Grundstrom?®, Danijela Apostolovic*, Lukas Wimmer®, Lea Ann Dailey’, Marianne van
Hage? and Tanja Cirkovic Velickovic', (1)University of Belgrade - Faculty of Chemistry, Serbia,
(2)University of Belgrade - Faculty of Chemistry, Austria, (3)Karolinska institutet, Sweden, (4)Karolinska
Institutet, Sweden, (5)University of Vienna, Austria

Side-products of PET polymerization reactions are cyclic and linear oligomers of PET, recently
recognized as novel non-intentionally added substances in food (NIAS) and classified as poor data
chemicals. Risk assessment of PET oligomers is challenging due to their size, number, isomerism,
complexity in structure, and lack of analytical standards. The great heterogeneity in size and structure of
PET oligomers calls for a systematic approach in risk assessment and hazard identification. The aim of our
study was to synthesize and characterize physicochemical properties, to investigate solubility in common
solvents and food simulants, as well as protein, DNA and cellular interactions of a series of linear
methylated and non-methylated PET oligomers (monomer, dimer and trimer). Our results show striking
differences in the properties of PET oligomers in relation to size and end-group chemistry (methylated vs.
free carboxyl- vs. hydroxyl-). Solubility in food simulants decreases with increase in methylation and the
number of aromatic rings. Linear PET oligomers show little to no toxicity in a wide range of
concentrations tested in primary cells. All linear PET oligomers tested readily interact with food and
serum proteins, and with salmon sperm DNA. Our results point to the importance of size and end-group of
PET oligomers in chemical risk assessment: size and methylation of the oligomer strongly contribute to
the observed cellular and molecular effects of tested compounds. PET oligomers binding to DNA prompts
further research on the toxicological relevance of the observed interactions. This study was supported by
the Serbian Academy of Sciences and Arts Project F-26; IMPTOX European Union s Horizon 2020
research and innovation program (grant number 965173); the Ministry of Science, Innovation and
technological development of the Republic of Serbia (Contract number: 451-03-68/2024-14/200168). This
research was supported by the Science fund of the Republic of Serbia, Grant No. 7275, Exploration of
PETase side activity of digestive enzymes of human gastrointestinal tract acting on micro- and
nanoplastics: mode of action and products characterization XPACT and Region Stockholm (ALF project
FoUI-986234), The Swedish Cancer and Allergy Foundation, The Swedish Asthma and Allergy
Association's Research Foundation (Number: F2022-0011); The Swedish Heart-Lung Foundation
(Number: 2021042), The Konsul Th C Bergh Foundation, The Magnus Bergvall Foundation and The
Karolinska Institutet s Research Foundation Grant.

1.09.P-Mo0061 The Toxicity of Microplastics Explorer (ToMEx) 2.0 Database — A Unique
Compilation of Microplastics Effect Measurements for Environmental Risk Assessment

Leah Thornton Hampton', Magdalena M. Mair’, Stephanie B Kennedy?, Dana Briggs Wyler!, Bethanie
Carney Almroth?, Scott Coffin’, Win Cowger®, Darragh Doyle’, Eden Hataley’, Sara Hutton®, Ezra L
Miller’, Laura Monclus'’, Emma Sharpe'!, Samreen Siddiqui'’ and Alvine C Mehinto!, (1)Southern
California Coastal Water Research Project Authority, United States, (2)Statistical Ecotoxicology,
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Bayreuth Center of Ecology and Environmental Research (BayCEER), University of Bayreuth, Germany,
(3)ToxStrategies, Asheville, NC, USA, United States, (4)Department of Biological & Environmental
Sciences, University of Gothenburg, Sweden, (5)Office of Environmental Health Hazard Assessment,
Sacramento, United States, (6)Moore Institute for Plastic Pollution Research, United States,
(7)Department of Physical & Environmental Sciences, University of Toronto Scarborough, Canada,
(8)GSI Environmental, United States, (9)San Francsico Estuary Institute, Richmond, CA, USA, United
States, (10)Norwegian Geotechnical Institute (NGI), Norway, (11)Western Washington University,
Bellingham, WA, USA, United States, (12)King County Water and Land Resources Division, United States
The Toxicity of Microplastics Explorer (TOMEXx) database is an open-source, open-access database and
web application for microplastics toxicity. Its purpose is to provide a valuable easy-to-access tool for data
exploration, visualization, and analysis, and a datasource for the development of environmentally safe
thresholds for micro- and nanoplastic exposure. However, since its release three years ago, the peer-
reviewed literature has continued to expand exponentially, rendering TOMEx increasingly obsolete. To
guarantee the continued utility of TOMEX, a crowdsourcing approach was employed to establish a global
workgroup tasked with updating TOMEx by extracting data from additional studies published after the
original release. We here present the results and the experience with this process, which led to ToOMEx 2.0
now having doubled in size. Although the aquatic organisms database now encompasses a greater
diversity of species and test particle characteristics, both the aquatic and the human health database remain
biased towards a few dominant particle characteristics (polystyrene spheres) and particle-only studies
(without additional chemicals, not leachates). To investigate, whether the increased amount of can be used
to derive more precise regulatory thresholds, a previously developed framework for establishing health-
based microplastic thresholds for the state of California was reapplied. We show that thresholds for
ToMEx 2.0 are lower and more precise than earlier thresholds based on TOMEx 1.0. Nevertheless, the data
suitable for threshold development remained limited with only few proper dose-response experimental
designs added to derive No Observed Effect Concentrations (NOECs) and the shift was driven mainly by
two new publications. Given the effort required to update the TOMEx database, we believe that future
updates should only incorporate studies that meet strict quality criteria to ensure data utility and ensure
feasibility. Nevertheless, TOMEx remains a valuable tool for the research community, and this exercise
demonstrates that large, coordinated data-mining efforts are feasible. Funding for this project was
provided by the Southern California Coastal Water Research Project Authority. B.C.A. is grateful for
funding from the Swedish Research Council for Sustainable Development FORMAS 2018 01201.
M.M.M. received funding from the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) SFB 1357 391977956.

1.09.P-Mo0062 Exploring the Toxic Effects of Microplastics and Heavy Metals on Enchytraeus
crypticus: A Threat to Soil Ecosystem Integrity

Irem Oztiirk Ufuk, Emel Topuz, Beyza Nur Emanet and Zehra Hazal Kilinc, Gebze Technical University,
Turkiye

Polypropylene (PP), polyethylene (PE), and polystyrene (PS) are among the most produced plastics
globally. Once released into the environment, these plastics degrade into microplastics (MPs) that
infiltrate water systems, soil, and ecosystems, potentially exerting toxic effects on organisms. Beyond
their inherent toxicity, MPs can modify the effects of co-occurring pollutants such as heavy metals by
acting as vectors, providing surfaces for metal adsorption. This interaction can significantly influence the
bioavailability and toxicity of metals, including cadmium (Cd), chromium (Cr), lead (Pb), nickel (Ni),
copper (Cu), and zinc (Zn), to soil organisms. These metals, when present in soil, pose serious risks to
ecosystem and human health as they may accumulate in plants and enter the food chain. This study
assessed the combined effects of PE, PS, and PP microplastics with Cd, Cr, Pb, Ni, Cu, and Zn on the
reproduction of the soil organism Enchytraeus crypticus. Reproductive toxicity was quantified through
EC50 values to evaluate individual and combined toxicities. Results revealed that when combined with
individual microplastics, all metals exhibited synergistic effects. The EC50 for Cd and MPs was found to
be 8.2 mg/kg, representing the most toxic interaction, while Zn and MPs had an EC50 of 97 mg/kg,
showing the lowest toxicity among the metals. Notably, when all six metals and all three microplastics
were present together, the EC50 was significantly reduced to 2.34 mg/kg, indicating a remarkably strong
synergistic effect. These findings highlight the critical role of MPs in enhancing the toxicity of heavy
metals through vector effects, particularly in complex mixtures. The observed interactions underscore the
importance of considering mixture toxicity in environmental risk assessments. Understanding the
combined impacts of priority pollutants such as MPs and heavy metals is essential for evaluating their
ecological risks and guiding the development of effective environmental regulations to protect soil
ecosystems. This study was supported by the SETAC Europe 2025 Registration Grant - SETAC Europe
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Students, which provided a meeting registration fee waiver for the SETAC Europe 35th Annual Meeting,
held from 11 15 May 2025 in Vienna, Austria.

1.09.P-Mo0063 Breaking Down Recycled LDPE: Nanoplastics, Byproducts and Their Effects on
aquatic organisms

Gerardo Pulido-Reyes', Esther Ortega-Perez!, Silvia Gomez Kong!, Miguel Tamayo-Belda', Miguel
Gonzalez-Pleiter!, Francisco Leganes’, Roberto Rosal’ and Francisca Fernandez-Pinas’, (1)Universidad
Autonoma de Madrid, Spain, (2)Universidad de Alcala, Spain, (3)Centro de Investigacion en
Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autonoma de Madrid, Madrid, Spain
The increased use of recycled plastics offers a promising approach to mitigate the environmental
accumulation of plastic waste. However, it remains unclear whether these plastics, once released into the
environment, generate nano-range particles and whether such nanoplastics or the additives they may
release pose a potential threat to environmental and human health. This study aims to evaluate the
toxicological effects of secondary nanoplastics (NPLs) derived from recycled low-density polyethylene
(LDPE) plastics and their byproducts on key aquatic organisms. Three representative species were
selected for testing: the green microalga Chlamydomonas reinhardetii, the freshwater plant Spirodela
polyrhiza, and the water flea Daphnia magna. Secondary nanoplastics were produced by mechanically
fragmenting LDPE microplastics, and their presence was confirmed through extensive physicochemical
characterization using dynamic and electrophoretic light scattering, scanning electron microscopy, and
Fourier transform infrared spectroscopy. Each organism was exposed to increasing concentrations of
secondary nanoplastics and released by-products to assess their biological effects. Acute exposure to both
secondary LDPE-NPLs and LDPE-Byproducts had a significant effect on Daphnia magna, with 40% of
individuals being immobilized after 48 hours of exposure at 100 mg/l. The ribosomal protein RpI32 and
the one encoding the antioxidant enzyme CuZnSOD have been significantly repressed in the presence of
LDPE-NPLs and LDPE-Byproducts. Significant changes have been observed in the expression of
glutathione S-transferase, insulin receptor and ecdysone-responsive genes, potentially affecting the
molting and other intracellular processes. Acute exposure (96h) to secondary LDPE-NPLs alone had no
significant effect on Spirodela polyrhiza in the range of concentration between 1 to 100 mg/l. However,
effects were observed with concentration as low as 1 mg/L in various physiological parameters when the
duckweed was exposed to LDPE-Byproducts. By examining the effects on these aquatic species, this
research highlights the potential environmental risks associated with recycled plastics. It provides critical
data on the behaviour and toxicity of secondary nanoplastics, contributing to a deeper understanding of the
ecological implications of plastic recycling. This research was supported by 2020-113769RB-C21/22 and
RyC2021?70349537?1 grants from MICINN.

1.09.P-Mo064 Effect of Polyethylene Microbeads on the Growth and Photosynthetic Potential of
Freshwater Microalgae, Scenedesmus quadricauda

Kanchan Jyoti Nakarmi and Amit Bhatnagar, Department of Separation Science, LUT University,
Finland

Microalgae are primary producers in food chain and disruption of microalgal population can have
cascading effect to every trophic level in the ecosystem. Currently, the background concentration of
microplastics in the freshwater systems is increasing which could have potential harmful effect on
microalgae. A systematic study is required to investigate the potential toxicological effects of
microplastics on microalgae. In this study, the effect of frequently observed microplastics, specifically
polyethylene, on a common freshwater microalga, Scenedesmus quadricauda was investigated following
the OECD 201 guidelines for the freshwater alga and cyanobacteria growth inhibition test. An incubator
shaker equipped with custom-built, bottom-illuminated photobioreactor array is used for the study.
Exponentially growing culture of microalgae are exposed to different sizes and concentrations of the
commercially available polyethylene microbeads. After every 24 hours, the cell counts, growth rate and
photosynthetic efficiency are determined and compared to unexposed control samples. Furthermore, at the
end of 72 hours, the microalgae are harvested to study the potential effects on photosynthetic pigment
concentration. The microalgae may form biofilm over/with microbeads and size dependent effect could be
observed. Larger sized microbeads could provide a surface for microalgae to form biofilm whereas
smaller sized microbeads could cover the microalgal surface triggering shade adaptation. Additionally,
effect of environmentally relevant and higher concentrations in an isolated system will help determine the
effective concentration for growth inhibition for each particle size tested. Lastly, this study aims to utilise
the results to draw implications for environmental monitoring studies on microplastics and to provide
evidence for future ecotoxicologists and policy makers regarding effect of microplastics on freshwater
microalgae. This work is funded by Research council of Finland (Academic project, Decision No. 347690,
Awarded to Amit Bhatnagar)
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1.09.P-Mo065 Interaction of Aged Filamentous and Fragmented Polypropylene Microplastics in
Two Freshwater Zooplankton Species

Matea Marelja', Simona Cinta Pinzaru®, Bastiaan Ibelings' and Vera Slaveykova', (1)Department F.-A.
Forel for Environmental and Aquatic Sciences, University of Geneva, Switzerland, (2)Biomolecular
Physics Department, Babe?-Bolyai University, Romania

Microplastic (MPs) pollution represents a ubiquitous threat to aquatic ecosystems, with numerous studies
highlighting the detrimental effects of pristine MPs on aquatic organisms. Unlike pristine MPs, aged MPs
exhibit altered surface properties, chemical composition, and interaction dynamics with organisms,
making their study essential to understanding the environmental impacts. Despite their high ecological
relevance, experiments using environmentally aged MPs remain limited. This research addresses this
critical gap by investigating the interactions between aged filamentous and fragmented polypropylene (PP)
MPs and zooplankton, focusing on entanglement, ingestion, and physiological responses, to provide a
more comprehensive understanding of the ecological impacts of aged MPs. Aged PP MPs were obtained
from 20-year-old fishing gear recovered from the Adriatic Sea, mechanically broken down and processed
into filamentous and fragmented forms and characterized. Neonates of two zooplankton species, Daphnia
magna and Thamnocephalus platyurus, less than 24 hours old, were selected for their distinct differences
in size, morphology, feeding strategies, and ecological roles. The neonates were exposed to increasing
concentrations of filamentous (0 50 items per well) and fragmented MPs (0 1000 items/mL) over 24
hours. Endpoints included survival, locomotory dynamics, heart rate, feeding behaviour, ingestion rates,
and total copper content, assessed via microscopy, flow cytometry, and ICP-MS. The results demonstrated
that filamentous MPs significantly reduced locomotion and promoted entanglement in D. magna across
higher concentrations tested (5 50 items/mL), with altered swimming speed and movement trajectories
observed in entangled individuals. In contrast, algal ingestion by D. magna was not affected by
filamentous MPs. Fragmented MPs exhibited concentration-dependent entanglement in D. magna, with
ingestion quantified by copper content. Entanglement with T. platyurus was absent in both MPs shapes.
The findings highlight the role of organismal morphology, body size, and MPs characteristics in mediating
interactions. These findings underscore the importance of incorporating aged environmental MPs in
toxicity studies, to provide ecologically relevant insights. These findings enhance our understanding of the
morphological and behavioural impacts of MPs on zooplankton, advancing knowledge of their long-term
ecological consequences in aquatic environments.

1.09.P-Mo0066 Investigating the Sensitivity of Daphnia magna to Natural and Synthetic Microfibers
Andrew Barrick!, Alison Boardwine®, Safeerul Islam Hashmi'!, Nhung Nguyen?, Alena Sevcu?, Jana
Novotna® and Tham C. Hoang', (1)Auburn University, United States, (2)Auburn University, Auburn
University, United States, (3)Technical University Liberec, Czech Republic, (4)Technical University
Liberec, ., Czech Republic

Microfibers from textiles are one of the most abundant anthropogenic microplastics (MPs) found in
environmental samples, with research suggesting most microplastics ingested in situ are microfibers.
Microfibers released from clothing can be either from synthetic or natural fibers, which may have different
ecotoxicological profiles. Research has suggested that microfibers may be more toxic than fragments or
beads due to their capacity to penetrate gut walls and comparatively slow excretion rates. However, there
is limited information about hazards from natural and synthetic microfibers with even less in formation
about uptake and depuration. The present study investigated acute toxicity, uptake rates, and depuration
rates, of synthetic/semi-synthetic (acrylonitrile, polyester, Kevlar, and nylon) and natural (cotton and silk)
microfibers towards Daphnia magna, a water flea. Microfibers were well characterized with microfibers
maintained in suspension counted to assess if biological uptake was linked to fiber stability in test media.
Species were exposed to the microfibers in a dose-response (10 to 100,000 particles/L) format to identify
lethal thresholds and determine if uptake rates were linked to exposure concentrations. Results
demonstrated little to no acute toxicity with all microfibers except for nylon which had a lethal
concentration where 50% D. magna were expected to die at 0.34 = 1.26 mg/L. Microfibers used in the
study are transparent, making it difficult to identify retention in the body, however results demonstrated
that both Kevlar and nylon accumulated at higher rates than other polymer types. Data also suggested that
suspension stability was not related to ingestion. This result was supported by the observation of
organisms ingested MPs on the bottom of the exposure chamber. Acute toxicity may not be a sensitive
endpoint for characterizing the hazards of microfibers. Microfibers which were demonstrated to
accumulate in organisms (Kevlar, polyester, and nylon) were investigated for chronic toxicity to
characterize alterations to growth rates and reproductive capacity. Results suggested that polymer type
influenced ecotoxicity of microfibers. Follow-up research is needed to more appropriately characterize the
potential effects of additives and degradation on ecotoxicological potential.
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1.09.P-Mo067 Biological Effects of Microcapsules 2

Norvihisa Tatarazako, Ehime University, Japan

Microcapsules are the minute particulate matter which encloses various chemical substances inside of the
core. The core base for particles are often made by a kind of plastics so it can be regarded as microplastic.
They are used in many aspects including drug delivery, stabilizing agricultural chemical effect and to keep
fragrancedurability of the aromatic product. The environmental behavior of the chemicals in the capsule
changes depending on the properties of the base. It means encapsulation allows any chemical substance to
have long-distance mobility and resistance to decomposition results in being equivalent properties of so-
called POPs. This may bring the hazard for the environment. On the other hand, this characteristic change
of chemicals can be utilized for ecotoxicity testing especially to waterborne animals.

The characteristic of microcapsules provides the change to the behavior of encapsulated chemicals, such
effect like easily decomposable chemicals to stable or volatile component to less diffusible. This makes
those chemicals difficult to tested can be treated. Also, the exposure process for water animals will be
changed from percutaneous to oral intake.

Therefore, with the aim to clarifying the exposure effects of chemicals to organisms mediated by
microcapsules, we synthesized microcapsules encapsulating specific chemicals and investigated the
changes of the toxicity before and after capsulation. We have synthesized microcapsules with several
chemicals and conducted ecotoxicity tests to Daphnia and Medaka. The result will be presented.

1.09.P-Mo0068 Evaluating the Role of Sinotaia quadrata (Benson, 1842) as a Bioindicator of
Microplastic Pollution in Tuscany's (Italy) Freshwater Ecosystems

Alice Gabetti', Alessandra Maganza?, Camilla Mossotto’, Giuseppe Esposito’, Annamaria Nocita®, Monia
Renzi?, Serena Anselmi®, Tecla Bentivoglio’, Elena Bozzetta®, Marino Prearo’ and Paolo Pastorino!,
(1)The Veterinary Medical Research Institute for Piedmont; Regional Reference Centre for the
Biodiversity of Aquatic environments (BioAqua), Italy, (2)The Veterinary Medical Research Institute for
Piedmont; Regional Reference Centre for the Biodiversity of Aquatic environments (BioAqua),
Department of Chemistry, Biology and Biotechnology, University of Perugia, Italy, (3)The University
Museum System, University of Flovence, Italy, (4)Department of Life Sciences, University of Trieste, Italy,
(5)Bioscience Research Center srl, Italy, (6)The Veterinary Medical Research Institute for Piedmont, Italy
The Asiatic gastropod Sinotaia quadrata (Benson, 1842), an invasive species in European freshwater
ecosystems, may serve as a valuable bioindicator of microplastic (MP) pollution in streams affected by
human activity. To assess its potential as a bioindicator of MP contamination, sampling was conducted in
Tuscany (Italy) in August 2023. Five sampling sites were selected along three rivers (Arno, Bisenzio, and
Ombrone) in areas near urban settlements and subjected to significant anthropogenic pressures (such as
the presence of industrial textile factories). Samples were collected from both biotic (S. quadrata) and
abiotic (water, sediment) compartments, with S. quadrata specimens categorized into four size classes.
Fourier-transform infrared spectroscopy was used to identify and quantify MPs. In total, 84 MP particles
were detected, including 56 within S. quadrata, 11 in water, and 17 in sediment samples. The predominant
colors of MPs were white (28.74%), blue (34.48%), and black (36.78%), and they were composed of
fragments (50%) and filaments (50%), with polymers such as polyethylene (PE) (34.48%), polyethylene
terephthalate (PET) (29.89%), and polypropylene (PP) (35.63%) being most common. Among abiotic
samples, MPs were more abundant in sediment than in water. No significant differences were observed in
MP particle size among different S. quadrata classes. Smaller individuals ingested a higher number of
MPs compared to larger individuals, with a significant negative correlation between mollusc size and MP
count. Additionally, the generalized linear mixed model revealed that the number of MP items per gram of
S. quadrata was predicted solely by mollusc weight. These results could be linked to differences in feeding
habits between smaller and larger specimens. These findings indicate that S. quadrata accumulates MPs in
its digestive tract, especially during juvenile stages, with ingested MPs reflecting the types present in
sediment. Given the potential risks of MP ingestion through local human consumption of S. quadrata, this
species offers a useful tool for assessing MP pollution in sediment-rich freshwater ecosystems.
Additionally, this study highlights the broader application of invasive species in monitoring and managing
anthropogenic impacts on aquatic habitats.

1.09.P-Mo0069 Ecotoxicological Impacts of Microplastics on the Freshwater Species Danio rerio and
Daphnia magna

Ana Rita Correia Fernandes', Diana Isabel Oliveira Carneiro?, Madalena Vieira', Carlos Marques' and
Roberto Martins®, (1)University of Aveiro, Portugal, (2)Department of Biology, University of Aveiro,
Aveiro, Portugal, (3) CESAM-Centre for Environmental and Marine Studies and Department of Biology,
University of Aveiro, Portugal

Human activities have introduced a wide range of contaminants into freshwater and marine ecosystems,
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including microplastics (MPs), which are persistent and widespread pollutants. MPs pose substantial
threats to natural ecosystems, impacting organisms across multiple biological levels. Due to their
durability and slow degradation, these particles present ongoing risks to aquatic life. In this study, we
accessed the potential effects and environmental hazard of relevant MPs, namely polystyrene (PS),
polyvinyl chloride (PVC), polyethylene terephthalate (PET), and high-density polyethylene (HDPE), on
two aquatic model species, the crustacean Daphnia magna, and the fish Danio rerio. All four MPs were
exposed to both D. magna and D. rerio at the same concentration range (1 to 100 mg/L). Experiments
involving D. magna, followed the OECD Test Guideline (TG) 202 for acute immobilization test and, after
48 hours of exposure, immobilization was documented. For D. rerio experiments, the OECD TG 236 was
followed, and after 96 hours of exposure period, malformations, hatching delay, and mortality were
documented. Regarding D. magna, no immobilization was observed at the end of the 48 hours of exposure
for all tested concentrations of each MP. For D. rerio, no mortality, malformations, or hatching delay were
observed in embryos/larvae exposed to the different concentrations of the four MPs. These results indicate
that, for all measured endpoints in both organisms, the no observed effect concentration (NOEC) is equal
to 100 mg/L, demonstrating that the four MPs are no/low toxic for both tested species, The present study
provides a better understanding of the interactions between different types of microplastics and various
trophic levels as well as biological communities, much needed for a more comprehensive risk assessment.
To go further, additional tests are currently being conducted on other model species representative of
different aquatic compartments, trophic levels, and life traits to understand if no adverse effects are also
recorded on selected species. Thanks are due to the Portuguese Foundation for Science and Technology
(FCT) for the financial support to CESAM (UIDP/50017/2020+UIDB/50017/2020+LA/P/0094/2020) and
CICECO (LA/P/0006/2020, UIDP/50011/2020, UIDB/50011/2020), to Rita Fernandes
(PRT/BD/154317/2023), through a Doctoral grant, to R. Martins (2021.00386.CEECIND; DOI:
10.54499/2021.00386.CEECIND/CP1659/CT0011) and to the NANOGREEN
(CIRCNA/BRB/0291/2019; DOI: 10.54499/CIRCNA/BRB/0291/2019) and DigiAqua
(10.54499/PTDC/EEI-EEE/0415/2021) projects. We also acknowledge the financial support of the
European Union s Horizon programme through the project SAFERCOAT, under the grant agreement No.
101182588.

1.09.P-Mo070 Interactive Effects of Polystyrene Nanoplastics and Climate Change Stressors on
Zebrafish Embryo Development and Behavior

Monica Torres-Ruiz', Maria Munoz Palencia’, Laura Martinez Lopez!, Antonio De la Vieja’, Monica
Morales Camarzana®, Raquel Martin Folgar® and Ana Ca as Portilla’, (1)Centro Nacional de Sanidad
Ambiental, Instituto de Salud Carlos 111, Spain, (2)Unidad Funcional de Investigacion en Enfermedades
Cronicas, Instituto de Salud Carlos Ill, Spain, (3)Grupo de Biolog a y Toxicolog a Ambiental,
Departamento de F sicaMatematica y de Fluidos, Facultad de Ciencias, UNED, Spain

Nanoplastic prevalence in all environments is a reality that will only worsen with time as more human
plastic waste gets released and degraded. Research on the effects of nanoplastics on aquatic organisms has
increased in the past years. However, few studies have taken into consideration the potential interaction
between these particles and the effects of climate change stress factors despite its importance regarding
environmental risk assessment. The present study aimed at investigating how exposure to polystyrene
nanoplastics (PSNP) could potentially interact with two important climate change stressors (pH decrease
and temperature increase) to disrupt zebrafish embryo development and behavior. We assessed a variety
of endpoints: spontaneous tail coiling activity at 24 hours post fertilization (hpf) as a measure of early
neuromuscular activity; morphological characteristics at 72 hpf; and behavioral characteristics at 120 hpf
(overall activity, anxiety, and habituative learning). Our findings revealed that there are complex
interactions between climate change variables and nanoplastic exposure that affect developmental
endpoints differently. PSNP exacerbated the effects of temperature increase and pH decrease for some
aspects while forothers their effect was independent or negligible, underlying the importance of studying
multiple endpoints to fully understand the interactive effects. Our results highlight the importance of
addressing the interaction between different environmental stressors to predict cumulative and synergic
effects on aquatic ecosystems in a rapidly changing environment. Work funded by the Spanish
government Grant PID2023-1481090B-100.

1.09.P-Mo071 Toxic Effects of PET microfibers on Sheepshead Minnow, Cyprinodon variegatus
Jin Soo Choi', Wan-Seob Cho’? and June-Woo Park’, (1)korea institute of toxicology (KIT), Korea,
Republic of, (2)Dong-A University, Korea, Republic of

PET fibers in the environment can be degraded into microfibers because of weathering processes such as
sunlight, physical wear, and heat. Although recent studies reported adverse effects of PET microfibers on
aquatic organisms, the lack of information on their toxicity and mode of action hampers the risk
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assessment of PET microfibers. Therefore, this study aimed to investigate the biological effects of PET
microfibers and their underlying mechanisms in early-staged sheepshead minnows (Cyprinodon
variegatus). PET microfibers (about 13 ?m diameter x 106 ?m length) were prepared by cutting PET
threads and treated to sheepshead minnow larvae at 10 and 100 mg/L for 10 days. No acute toxicity was
found in the minnow, but PET microfibers significantly produced reactive oxygen species and reduced
behavioral responses of traveled distance and maximum velocity. The transcriptomic data suggested that
Merkel cells (flow sensors) and corpuscles of Stannius (calcium regulator) are putative targets, which
were derived from oxidative stress, sensory neuropathy, cognitive impairment, and movement disorders.
These findings underscore that although PET microfibers are not directly lethal to sheepshead minnows,
they could impact their survival by damaging swimming-related key genes. This study provides new
insights into how PET microfibers are toxic to aquatic organisms and disrupt ecosystems beyond survival
and pathological changes. This research was supported by Risk assessment to prepare standards for
protecting marine ecosystem of Korea institute of Marine Science & Technology Promotion (KIMST)
funded by the Ministry of Oceans and Fisheries (KIMST-20220383), and by a research project titled
"Development of a convergence solution for environmental contamination issues of secondary
microplastics" of the National Research Council of Science & Technology (NST) grant by the Ministry of
Science and ICT (MSIT), Republic of Korea (No. CAP20024-000).

1.09.P-Mo0072 Enhanced Fish Ingestion of Microplastics Due to Colonization and Stimulated
Bioluminescence of Luminescent Bacteria on Microplastics

Jing Yu, Dali Wang and Jing You, Jinan University, China (Mainland)

Microplastics (MPs) are emerging pollutants in marine environments that can interact with various marine
organisms, potentially altering their behavior and ecological roles. This study evaluated the effects of
polyvinyl chloride (PVC) MPs (~1 mm) on the colonization and bioluminescence of the marine bacterium
Photobacterium phosphoreum and investigated the predation behavior of the nocturnal fish Sphaeramia
nematoptera towards glowing and non-glowing MPs under dark conditions. Biofilm formation was
significantly higher on UV-aged MPs compared to pristine, ethanol-washed MPs, and natural sand
particles, suggesting a preference for aged MPs as a colonization substrate. Furthermore, exposure to MPs
and their leachates enhanced bacterial bioluminescence, with pristine and UV -aged MPs exhibiting
maximum increases of 60% and 70%, respectively. Chemical analysis of MP leachates revealed a time-
and concentration-dependent release of dissolved organic matter and metal ions, such as calcium (Ca??)
and zinc (Zn??). A maximum concentration of 20 mg L?' Ca?? was observed in leachates from 340
particles L?' of UV-aged MPs after 18-d release. Pearson correlation analysis confirmed that the
stimulation of bacterial bioluminescence was primarily associated with the release of Ca?? from MPs. In
behavioral assays, S. nematoptera demonstrated a feeding preference for glowing MPs colonized by P.
phosphoreum over non-glowing MPs, indicating that the bioluminescent properties of P. phosphoreum
increased the visibility and attractiveness of the MPs to the fish. These findings suggest that interactions
between MPs and bioluminescent bacteria could facilitate the ingestion of MPs by visually oriented
predators, thereby increasing the potential for MP bioaccumulation and trophic transfer within marine
food webs.

1.09.P-Mo073 Effects of Environmental Microplastic on Wild Wharf Roach (Ligia exotica) as Plastic
Detritus Consumer

Jee hyun Jung', Kwang-Min Choi’, Seong Hee Mun' and Young-Mi Lee?, (1)Korea Institute of Ocean
Science & Technology, Korea, Republic of, (2)Sangmyung University, Korea, Republic of

Very few studies have clarified the toxic effects and translocation of environmental microplastics (MPs)
pollution in marine resident species. To clarify the potential toxicity and gut microbial community
variation on coastal resident species, wild wharf roaches (Ligia exotica) collected from Nae-do[as
expanded polystyrene (EPS, commonly known as Styrofoam) uncontaminated area] and Maemul-do [as
EPS-contaminated area] in south Korea. The MPs (>20 ?m) were detected highly in L. exotica from
Maemul-do with average of 50.56 particles/individual. Especially, the concentration of
Hexabromocyclododecanes, have been detected highly in L. exotica from Maemul-do (630.86 £587.21
ng/g l.w.). The results of comparative transcriptomic analysis revealed significant alteration of metabolic
processes, mitotic cell cycle regulation, and immune system functions (cutoff: q<0.05) in L. exotica from
Maemul-do. In addition, the total operational taxonomic units of Ligia gut microbiome were higher in
Nae-do than those of Ligia from Maemul-do. Alpha diversity showed a higher richness in Ligia from Nae-
do. The relative abundance of phyla, families, and genera were different between Ligia gut microbiome
from Nae-do and Maemul-do. These findings suggest that the diversity of the gut microbiome is host-
specific, but the different abundances of bacterial groups may depend on diet, including plastic pollution.
This work was supported by a grant Risk assessment to prepare standards for protecting marine ecosystem
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of Korea institute of Marine Science & Technology Promotion (KIMST) funded by the Ministry of
Oceans and Fisheries (KIMST-20220383).

1.09.P-Mo074 Effects of Poly(Methyl)Methacrylate (PMMA) Nanoplastics in Shore Crab Carcinus
maenas: A Behavioural and Biochemical Assessment

Beatriz Neves', Miguel Oliveira’, Ricardo Pinto’ and Adilia Pires®, (1)University of Aveiro, Portugal,
(2)Centre for Environmental and Marine Studies & Department of Biology, University of Aveiro,
Portugal, (3)CICECO - Aveiro Institute of Materials, Department of Chemistry, University of Aveiro,
Portugal

Nanoplastics (NP), plastic particles in the nanoscale, may pose a significant threat to oceans and marine
life due to their ability to penetrate biological membranes. These particles may disperse in the water
column, eventually reaching sediments where they can interact with benthic organisms.
Poly(Methyl)Methacrylate (PMMA), is a polymer with a high commercial importance, with applications
in several human activities including biomedicine. Despite its increased use, there is limited knowledge
regarding the effects of small particles of this polymer. Thus, this study aimed to assess the effects of
PMMA NPs, on behavioural (locomotion), and biochemical endpoints (neurotransmission, antioxidant
defenses and oxidative damage) of the epibenthic crab Carcinus maenas, a key species in the benthic
community, with important roles in the marine food web and the nutrient cycle. The crabs were
individually exposed, via water, to a concentration range (5-320 pg/L) of PMMA NPs (~513 nm), for 10
days. Results showed that crab s locomotion was significantly affected by PMMA NPs exposure, with the
crabs from the highest concentrations spending more time moving, but slower than control organisms.
Effects on locomotion were associated with a decrease of muscle cholinesterase activity. In gills, an
increase of glutathione s-transferase (GSTs) activity was observed for all PMMA NPs tested
concentrations whereas superoxide dismutase (SOD) activity only increased for 20 pg PMMA NPs/L. In
hepatopancreas, increase of SOD activity was observed after exposure to 5,20, and 80 pg PMMA NPs/L,
whereas GSTs activity decreased at 5 ng PMMA NPs/L. Both tissuesrevealed oxidative damage, with the
increase of protein carbonylation (20, 80 and 320 pg PMMA NPs/L in gills and 5, 20 and 80 pg PMMA
NPs/L in hepatopancreas) and lipid peroxidation levels (80 pg PMMA NPs/L in gills and 20, 80 pg
PMMA NPs/L in hepatopancreas), with hepatopancreas as the tissue more affected. Overall, suggest that
PMMA NPs may have potential impacts not only at individual, but more importantly, at a population
level.

1.09.P-Mo075 Microplastics in Sentinel Species (Mussels, Polychaetes and Shrimps): Accumulation,
Depuration and Tissue Localization in Experimental Set Ups and in the Environment

Nagore Blasco, Uxue Uribe, Thomas Maupas, Jennifer Huidobro, Alberto De Diego, Urtzi Izagirre,
Nerea Garcia-Velasco and Manu Soto, Plentzia Marine Station, University of the Basque Country, Spain
Microplastics (MPs) in the marine environment have been identified as a growing hazard to marine biota.
The aim of this study is to clarify the fate of MPs in different environmental compartments and their
interaction with biota through microcosm experiments and a one-year biomonitoring program. MP
depuration dynamics and accumulation patterns were assessed in target tissues of different sentinel species
Mytilus galloprovincialis mussel, Hediste diversicolor polychaete, and Palaemon serratus shrimp,
inhabiting the water column, the sediment and the interface between both. Organisms were exposed to
different sized polystyrene MPs (1, 5, 10 ?m) at different concentrations (103-105 particles/mL) up to 5
days, and left depurating 7 and 14 days. The field study was carried out during one year in the Biosphere
Reserve of Urdabai (Basque Country) where water, sediment and biota were sampled seasonally. All
samples were then subjected to quantitative (alkaline digestion and filtration) and qualitative
(cryosectioning) examination under fluorescence microscope, and MPs were analyzed by ?-Raman image
spectroscopy. After microcosm experiments, all species accumulated MPs spiked in the water column and
sediment irrespective of their habitat, proving the occurrence of MP vertical transference between
environmental compartments. The accumulation in tissues was MP dose and size-dependent. Regarding
depuration, mussels were able to remove a large amount of MPs, with a significant reduction for small
particles. However, in polychaetes the accumulation of MPs increased significantly compared to exposure.
For shrimps, no discernible reduction in MPs occurred after depuration. MPs were found mainly in the
lumen and epithelia of digestive tract of mussels, in the hindgut lumen of polychaetes, and in the lumen of
digestive tract of shrimps. Regarding biomonitoring, mussels and polychaetes did not show seasonal
accumulation of MPs neither differences among sites. Transparent PET fibers were the predominant MPs
found in both organisms. This study enable to get deeper knowledge on the occurrence and fate of MPs in
marine ecosystems. Funded: Basque Government (IT1743-22, IT- 1446-22) and MICINN (PID2020-
118685RB-100).
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1.09.P-Mo076 Transcriptomic and Metabolomic Responses of Juvenile Rockfish (Sebastes schlegeli)
to Fiber-Shaped Polyethylene Terephthalate Microplastics

Seong Hee Mun, Kwang-Min Choi and Jee hyun Jung, Korea Institute of Ocean Science & Technology,
Korea, Republic of

Microplastics (MPs) are potentially harmful factors that are widely distributed in the aquatic environment.
However, the molecular mechanisms underlying the toxicity of fiber-shaped MPs remain uncertain
depending on size and type. Fiber-shaped MPs (Sizes: 200-400 ?m, 3000 ?m) made of polyethylene
terephthalate (fPET) were exposed to juvenile rockfish (Sebastes schlegeli) at four concentrations (0.2, 2,
20, and 200 mg/L). And the toxic effects were assessed by cytotoxicity and oxidative stress, and the toxic
mechanism were identified using transcriptomic and metabolomics analysis in rockfish exposed to
microplastics for 20 days. The growth rate of rockfish decreased but activity of apoptosis and
phagocytosis of leukocytes were increased after exposure of fPET. The enzyme activities of glutathione S-
transferases and superoxide dismutase increased in the high-concentration MPs exposure group. The liver
differential expression genes (DEGs) of rockfish exposed to fiber MPs of size 200-400 ?m were related to
lipid metabolic process, cellular component organization, cell differentiation, and response to stress. The
DEGs of the liver of rockfish exposed to fiber MPs of size 3000 ?m were related to steroid metabolic
process, developmental growth, and cell differentiation. Metabolite analysis showed abundant arachidonic
acid metabolism, biosynthesis of unsaturated fatty acids, and linoleic acid metabolism, which belong to
lipid metabolic processes. These results might be show the fPET exposure related to process of the
antioxidant system and homeostasis maintenance in juvenile rockfish. These results will be helpful in
understanding the toxic effects and mechanisms in juvenile fish exposed to fPET.

1.09.P-Mo077 Plastic Debris in Mussels: Molecular Responses and Role in Okadaic Acid Uptake
and Toxicity

Estela Pires!, Mario Araujo’, Maria Paula Gomez?, Mara Kutz’, Alexandre Campos’ and Luiz Mafra’,
(1)Parana Federal University, Brazil, (2)CIIMAR, Portugal, (3)Federal University of Parana, Brazil
Plastic pollution poses a significant threat to marine ecosystems, particularly through the smaller fractions,
namely microplastics (MPs) and nanoplastics (NPs). In addition to the toxicity associated with their direct
exposure, plastic debris can also adsorb harmful biotoxins produced by microalgae. Microalgal cells can
interact with or incorporate smaller plastics, potentially facilitating the transfer of these biotoxins into
other marine organisms. Therefore, this study investigates the interactions between plastic debris and
marine microalgae, evaluating their harmful effects on bivalve organisms from a trophic transfer
perspective. Laboratory experiments were conducted to examine the transfer of NPs (0.1 or 1 ?m) to
mussels via microalgae. Additionally, the role of plastic debris (~5 ?7m) in adsorbing the lipophilic okadaic
acid (OA) toxin and serving as vectors for its transfer was assessed. Using confocal microscopy, flow
cytometry, HPLC, and omic approaches, we analyzed the NPs accumulation and alterations induced by its
exposure, as well as the accumulation and effects of the adsorbed biotoxin in the digestive glands (DG)
and other tissues (OT) of mussels. We anticipate that microalgae will transfer particles of varying sizes
differently, leading to significant proteomic changes in mussels. Furthermore, preliminary results indicate
that after three days of exposure, significantly higher concentrations of OA were detected in the DG,
increasing from 1.81+0.21 ng g?' on day 2 to 12.84+4.50ng g?' by day 14 in mussels treated with MPs
adsorbed with OA. While alterations in gene expression and differentially expressed proteins (DEPs) are
still under analysis, our findings highlight the potential for OA transfer by 5 ?m plastic particles and their
associated toxicity. This work emphasizes the risks posed by MPs and NPs to trophic chain stability and
safety, not only due to their direct action on aquatic organisms but also by highlighting the role of
microalgae in inadvertently facilitating the transfer of harmful particles to higher trophic level organisms.
This work was funded by the International Atomic Energy Agency (IAEA) via research contract
PHYTOPLASTOX (RC #23548) and by the Coordination of Superior Level Staff Improvement (CAPES,
Brazil) via a PhD scholarship granted to E.P. This work was also supported by the Portuguese Foundation
for the Science and Technology (FCT) through the project NanoPlanet 2022.02340.PTDC, and
UIDB/04423/2020 and UIDP/04423/2020 contracts. M.J.A.and A.C. also acknowledge the FCT funding
for the Scientific Employment Stimulus Program (2023.06491.CEECIND and CEECIND/03767/2018,
respectively).

1.09.P-Mo0078 Harmonizing Data for Dietary Microplastic Exposure: Insights into Seafood and Age-
Specific Risks

Maxime Vankoningsloo', Andreja Rajkovic?, Johan Robbens?®, Michael Dekimpe’, Bavo De Witte?, Tanja
Cirkovic Velickovic?, Dragana Stanic-Vucinic? and Mirjana Andjelkovic', (1)Service Risk and Health
Impact Assessment, Sciensano, Belgium, (2)Faculty of Bioscience Engineering, Ghent University,
Belgium, (3)Flanders Research Institute for Agriculture, Fisheries and Food, Belgium, (4)Faculty of
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Chemistry, University of Belgrade, Serbia

Over recent decades, the rapid increase in plastic production has led to heightened concerns about the
pervasive presence of microplastics (MPs) in the environment. Defined as particles smaller than 5 mm,
MPs are increasingly detected in various food categories, raising questions about human exposure and
associated health risks. This study aims to evaluate dietary exposure to MPs, with a specific focus on
seafood, and to assess the contribution of various food groups to total MP exposure. To address this
challenge, we reviewed existing data on MP occurrence in bivalves and crustacea and analyzed findings
from a previous study involving 218 food items purchased from mainstream food retailers. We employed
exposure assessment techniques to estimate daily MP intake across three age groups (children, adolescents
and adults), considering realistic and worst-case scenarios. Special attention was given to aligning and
comparing data from diverse sources using standardized methodologies. Our results indicate that adults
have an average MP exposure of up to 0.37 MP per kilogram of body weight per day under realistic
conditions. In contrast, children experience the highest exposure, reaching 4.19 MP per kilogram of body
weight per day in worst-case scenarios. These findings highlight significant variability in exposure levels
based on age and dietary habits. This study highlights the critical need for harmonized methodologies to
synthesize data from diverse sources, particularly in evaluating seafood as a major contributor to dietary
microplastic (MP) exposure. MPs in food may act as vectors, potentially transporting contaminants and
allergens, making them more significant for secondary risks than nanoplastics (NPs), which are more
concerning due to their distinct toxicological profiles. By improving our understanding of MP ingestion
through food, this research provides a foundation for future investigations into exposure sources,
associated health risks, and strategies for mitigation. The research that yielded MP occurrence results, was
funded by the Belgian Federal Public Service Health, Food Chain Safety and Environment through the
contract RT 18/05 Plastic_in Food. The complementary study and the literature review was done in the
scope of IMPTOX project which was funded by The EU s H2020 framework program for research and
innovation, grant number 965173 entitled An innovative analytical platform to investigate the effect and
toxicity of micro and nanoplastics (MNPs) combined with environmental contaminants on the risk of
allergic disease in pre-clinical and clinical studies

1.09.P-Mo079 Effects of Micro(nano)plastics on Amphibian Cell Lines

Carolina Frazao', Monica Almeida', Miguel Tamayo-Belda’, Ricardo Pinto?, Isabel Lopes' and Miguel
Oliveira’, (1)Centre for Environmental and Marine Studies & Department of Biology, University of
Aveiro, Portugal, (2)Department of Biology, Faculty of Science, Universidad Autonoma de Madrid, Spain,
(3)Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, Portugal

Plastic materials released into the environment undergo abiotic and biotic processes that cause the
formation of microplastics (MP 100 nm to 5 mm) and nanoplastics (NP <100 nm). The increasing reports
of the effects of these particles on biota have driven the search for more sustainable alternatives such as
bioplastics. However, whether bio-based plastics are more eco-friendly than conventional fossil-based
plastics remains uncertain. There is thus the need to increase the knowledge regarding the effects of fossil-
and bio-based plastic particles, particularly for organisms under high anthropogenic stress, such as
amphibians. Due to ethical constraints, direct testing on these organisms is limited, and in vitro cellular
models using established cell lines appear as a potentially valuable approach to assess the risks of MP and
NP. This study assessed the effects of MP and NP from two fossil-based polymers
polymethylmethacrylate (PMMA) and polystyrene (PS) and one bio-based polymer, polylactic acid
(PLA), on two amphibian cell lines: A6 (adult Xenopus laevis kidney epithelial cells) and XTC-2 (tadpole
Xenopus laevis carcass fibroblast cells). The cells were exposed to PMMA NPs (0 400 mg/L) and PS and
PLA MPs (0 200 mg/L) and cell viability was assessed using the MTT assay (after 72-hour exposure). The
ability to generate reactive oxygen species was assessed using the DCFDA assay (after 3 -hour exposure),
and the ability to cause DNA damage was studied through an alkaline comet assay (after 24 -hour
exposure).

PMMA NPs had no significant impact on cell viability for both cell lines, despite the ability to increase
ROS production. In contrast, PLA MPs significantly affected A6 cell viability in the highest concentration
tested whereas PS MPs had no significant effect. The highest concentration of PLA and PS MPs decreased
XTC-2 cell viability. Overall, the ability of plastic particles to affect DNA integrity was also shown.
Thanks are due to Portuguese Fundagéo para a Ciéncia e a Tecnologia (FCT)/MCTES for the financial
support to CESAM (UIDP/50017/2020+UIDB/50017/2020+LA/P/0094/2020) and the project Nano
Planet (DOI: 10.54499/2022.02340.PTDC) through national funds. Carolina Fraz?o was supported by
FCT through a Ph.D. grant (2022.11216.BD).

1.09.P-Mo0080 Adsorption and Protection of Environmental DNA (eDNA) on Polymer and Silica
Surfaces

SETAC Europe 35" Annual Meeting 133



Denise M Mitrano', Roman Schefer’ and Celia Paolucci!, (1)ETH Zurich, Switzerland, (2) Environmental
Systems Science, ETH Zurich, Switzerland

In environmental systems, microplastics (MPs) are found alongside environmental DNA (eDNA). eDNA
is genetic material shed by organisms through decayed cells, serving as a valuable tool for non-invasive
biodiversity assessments. Adsorbed onto particles, eDNA has been shown to be longer-lived than when in
suspension, likely because of protection from enzymatic degradation. Consequently, measuring adsorbed
eDNA on MPs could provide insights into plastics origin and environmental transport pathways. The
interactions of eDNA with MPs in aquatic ecosystems is influenced by water chemistry and the surface
properties of plastics, impacting the fate of genetic material. While MPs fate and transport have been
studied extensively, the adsorption of eDNA onto polymer surfaces and its persistence remains less
understood. Here we systematically studied eDNA adsorption onto polyethylene terephthalate (PET),
polyethylene (PE), and silica (Si) surfaces, where the latter material was used as a proxy for comparison to
natural particles. Using Quartz-Crystal Microbalance with Dissipation monitoring (QCM-D), the impact
of varying ionic conditions that mimic freshwater and seawater environments was analyzed for adsorption
rate and extent. The role of cations, particularly divalent ions such as Ca??, in promoting eDNA adsorption
through cation bridging was particularly important. PET exhibited the highest adsorption rates, followed
by PE and Si. Adsorption of eDNA in seawater led to thicker and more rigid adlayers compared to
freshwater conditions. However, eDNA adlayers were susceptible to enzymatic degradation and/or
replacement by DNase in both freshwater and seawater, suggesting limited protection from decay.
Consequently, the longevity and potential for transfer of material over time and distance is brought into
question. This study provides insights into the adsorption mechanisms and stability of eDNA on MPs,
advancing our understanding of how MPs influence the transport and persistence of genetic material,
including antibiotic-resistant genes, in aquatic environments.

1.09.P-Mo081 Bioconcentration and Metabolism of 3H-6PPD quinone in Zebrafish (Danio rerio)
Jung-Hoon Jung, Jong-Hwan Kim, Ji-Young An and Seong-Hoon Jeong, korea institute of toxicology
(KIT), Korea, Republic of

6PPD is a commonly used antioxidant in the rubber industry. However, its oxidized form, 6PPD quinone,
has recently been identified as toxic to fish. A quinone transformation product of 6PPD, known as 6PPD -
Q, was isolated from TWP leachates and shown to be a major toxicant to coho salmon, as demonstrated
through median lethal concentration (LC50) assays and retrospective analysis. In this study, we
quantitatively measured the steady-state bioconcentration factor (BCF _ss) and metabolite concentrations
of 6PPD quinone in zebrafish using radiolabeled compounds. Zebrafish were exposed to 1.0 and 10.0
ng/mL of 6PPD quinone for 24 days during the uptake phase, followed by a 7-day depuration period in the
elimination phase. Based on total radioactivity residues (TRRs), the BCF _ss values were found to be 243
and 209 for the low- and high-concentration groups, respectively. During the elimination phase, a
significant decrease of 85.6% and 94.7% in TRRs was observed after 5 days in the low- and high-
concentration groups, respectively. Three metabolites (M-1, M-2, and M-3) were identified via Radio-
HPLC. While M-1 and M-2 could not be fully characterized, M-3 was identified as monohydroxy 6PPD-Q
through Q-TOF and MS/MS simulation.

1.09.P-Mo082 Histopathological Alterations in Adult Zebrafish Tissues Subchronically Exposed to
Microplastics and Fipronil

Flavio Tominaga', Isis dos Santos', Amanda de Azevedo Valle', Rafaella da Silva Brito!, Nuha Dsouki?,
Fabio Kummrow! and Bruno Fiorelini Pereira’, (1)UNIFESP, Brazil, (2)FMABC, Brazil
Microplastics (MPs; <5 mm) contamination has emerged as a critical environmental issue due to their
ubiquitous presence and negative impact on ecosystems and human health worldwide. MPs also have the
capacity of adorption of toxic pollutants in aquatic and soil environments. Fipronil (FP) is a highly
effective insecticide widely used to control various arthropod pests, however it can also affect non-target
species. Our objective was to evaluate the histopathological alterations in adult zebrafish tissues (gills,
liver, and kidney) subchronically exposed (14 days)to a mixture of microplastics and FP. Zebrafish adults
were exposed to several mixtures contaning FP (0.01; 0.10; 1.0 pg/L) and a fixed concentration of
polythele MP (100 mg/L). No mortality occurred during the whole experiment, nor in the control or in the
exposed groups. The histological index of FP individualy indicated significant reduction in circulatory and
increase in progressive changens at 1.0 pg/L. However for the mixture histological index (progressive,
regressive, circulatory, and total) showed no significant differences among the mixture treatments,
indicating the MP presence may reduce FP toxicity. Regarding the liver, vacuolization increased in all fish
after MP and FP exposure. Moreover, about 50-100% of the exposed fish presented necrosis in liver
tissues. Significant changes in the mean nuclear diameter was shown among all treatments when
compared to control. Lastly, for the kidney, no significant alterations were observed in the control groups.
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However, after mixture exposure, degeneration of nephron tubules was observed in all organisms. With
increased FP concentrations, fish exhibited increased alterations such as a reduction in Bowman's space,
increased glomerular volume, and necrosis. The current findings indicate that the mixture of FP and MPs
can induce considerable damage on adult zebrafish and may promote histopathological changes in gill,
liver, and kidney tissues, demonstrating also that MP can reduce FP toxicity. This research was funded by
Sao Paulo Research Foundation (FAPESP) grant number [2022/03094-5, 2024/10993-1, 2024/01418-3,
2023/09884-0 and 2023/15540-2] and Conselho Nacional de Desenvolvimento Cientifico e Tecnologico
(CNPq) grant number 153725/2024-9.

1.09.P-Mo0083 Impacts of Microplastics and Glyphosate on the Microalgae Arthrospira platensis
Dercia Santos’, Sandra Mariza Monteiro’ and Ana Luzio’, (1)Centre for the Research and Technology of
Agro-Environmental and Biological Sciences, CITAB, University of Tras-os-Montes and Alto Douro,
Portugal, (2)Centre forthe Research and Technology of Agro-Environmental and Biological Sciences,
CITAB and Inov4Agro, Institute for Innovation, Capacity Building and Sustainability of Agri-Food
Production, University of Tras-os-Montes and Alto Douro, Portugal

Microplastics (MPs, particles <5 mm) have become a pressing environmental concern with multifaceted
implications for aquatic life and ecosystem health. Despite the widespread presence of MPs in aquatic
ecosystems is now well-established, the knowledge about the potential toxic effects in lower trophic
levels, such as microalgae, is still largely unknown. The present study aims to evaluate the potential toxic
effects of polyethylene terephthalate (PET) and polyamide (POLY), isolated or combined with the
pesticide glyphosate (GLY), in Arthrospira platensis. For this, A. platensis were cultured in Zarrouks
medium and exposed to a control, GLY (3 ng/L), PET (0.5and 1 mg/L), POLY (0.5and 1 mg/L) and the
respective mixtures of each MPs with GLY (GLY+PETO0.5; GLY+PET1; GLY+POLYO.5;
GLY+POLY1), during 12 days. The optical density was monitored at 565 nm by UV spectrophotometer.
At the end of the exposure, the photosynthetic pigment content (chlorophyll a, chlorophyll b, and
carotenoids), phytochemicals (total phenols, flavonoids, and ortho-diphenols), antioxidant (ABTS + and
DPPH) and enzymatic (oxidative stress and detoxification biomarkers) activity were determined.
Microalgae growth was affected at 4 days of exposure, suffering a significant increase in the group
exposedto GLY+POLY 1. Nevertheless, no significant effects were observed on the biomass and the
photosynthetic pigment contents. These results indicate that MPs or GLY alone seem to have little effect
on the growth and chlorophylls of A. platensis. In contrast, it was observed modulation of the
detoxification mechanisms, with glutathione-S-transferase being significantly increased in microalgae
exposedto POLY0.5, and carboxylesterase activity being inhibited in the PET1 and GLY+PET mixture
groups. The glutathione reductase activity and reduced glutathione (GSH) also showed a significant
decrease in the PET1 and POLY 1 exposed groups, respectively, indicating a higher consumption of GSH.
Also, exposure to GLY alone or combined with PET or POLY increased total phenols, while GLY alone
decreased flavonoid levels. The present results showed that microalgae interact with MPs, which can have
serious consequences for food webs, food security, and ecological health. MPs, single and combined with
GLY, affected both the detoxification mechanisms and non-enzymatic defense, including the shikimate
pathway, in A. platensis, highlighting that more research in this field is urgently needed. This work is
supported by National Funds by FCT - Portuguese Foundation for Science and Technology, under the
project UIDB/04033/2020.

1.09.P-Mo0084 Visual Evidence of Multigenerational Transfer of Nanoplastics in Pea Plants
Dokyung Kim and Youn-Joo An, Konkuk University, Korea, Republic of

Plants are primary producers in soil ecosystems, and micro- and nanoplastics that entered into plants can
be transferred throughout the soil ecosystem. Although studies on the nanoplastic uptake for plants are
continuously reported, there are limited studies on generational transfer of nanoplastics. Thus, this study
aimed to determine the generational transfer of nanoplastics on pea plants. We exposed nanoplastics
(Polystyrene, 200 nm) to the first generation of pea plants (F0) in soil, and the second (F1) and third (F2)
generations were replanted to clean soil. We found that nanoplastics were transferred to the grandchildren
of peas exposed to nanoplastics, as well as daughter peas. In addition, transmission electron microscope
analysis confirmed that nanoplastics entered both the intercellular and intracellular spaces of F2 peas.
These findings suggest that once absorbed into plants, nanoplastics can be persistently transferred across
generations, highlighting the potential for transfer to animals and humans. This work was supported by the
National Research Foundation of Korea (NRF) grant funded by the Korea government (RS-2024-
00355254).

1.09.P-Mo085 Size matters less? Exploring the Cross-species Intricacies of Nanoplastics Toxicity
from Zebrafish to Chicken
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Xiaoyu Duan’, Henrik Holbech!, Jonathan Brewer’ and Elvis Genbo Xu', (1)University of Southern
Denmark, Denmark, (2)Department of Biochemistry and Molecular Biology, University of Southern
Denmark, Denmark

Plastic pollution, particularly in the form of microplastics (MPs) and nanoplastics (NPs), is an escalating
environmental concern due to their potential toxicity and ability to enter organisms through various
pathways. While NPs are typically considered more toxic than MPs due to their ease of tissue penetration,
the size-dependent toxicity and mechanisms of NPs across different species remain insufficiently
understood. This study investigates the toxicity of polystyrene nanoplastics (PS-NPs) of 50 nm, 200 nm,
and 1000 nm in two model species: zebrafish larvae (aquatic) and chicken embryos (terrestrial). The
primary challenge addressed by this work is the inconsistent toxic effects and toxicity levels of NPs,
which vary based on particle size and species. Understanding these effects at multiple organismal levels is
crucial. We hypothesize that NP toxicity varies by both size and species, with distinct mechanisms of
action for aquatic and terrestrial organisms, even at similar developmental stages. Zebrafish and chicken
embryos were exposed to the same PS-NPs (0, 0.1, 1, and 10 ppm) during comparable developmental
windows. Toxicity was comprehensively assessed through behavioral assays, biochemical markers, RNA
sequencing, IPA analysis, and 3D imaging. Results revealed species-specific responses: zebrafish
exhibited hypoactivity and neurotoxic effects, particularly with smaller NPs (50 nm), while chicken
embryos displayed more pronounced morphological effects with larger particles (200 nm and 1000 nm).
IPA analysis identified similar hepatic and cardiovascular dysfunctions and diseases across species after
PS-NPs exposures. These findings challenge the assumption that smaller particles are always more toxic.
We emphasize the need for size- and species-specific considerations in environmental risk assessments,
advancing our understanding of nanoplastic toxicity across ecosystems. This study was supported by
Danmarks Frie Forskningsfond (0165-00056B) and Novo Nordisk Foundation (NNF18SA0032928).

1.09.P-Mo0086 Microplastics Reduce Endocytosis of Earthworm Immune Cells

JIN IL KWAK', Soi Jeong?, Lia Kim!, Young-Min Hyun’ and Youn-Joo An’, (1)Konkuk University, Korea,
Republic of, (2)Yonsei University, Korea, Republic of

Although the effects of microplastics (MPs) have been consistently studied, lack of research investigating
the response of immune cells in soil invertebrates against MPs has been reported. The purpose of this
study is to evaluate the effects of MPs on soil invertebrates at both individual and cellular levels.
Earthworm Eisena andrei and polystyrene microplastics (PS MPs) were selected as model organism and
MPs, respectively. The in vitro assay for 24 hours and soil bioassay for 14 days were carried out. The in
vitro assay revealed an increase in MP internalization by earthworm amoebocytes, followed by inhibited
endocytosis in earthworm coelomocytes. Similarly, results from the soil bioassay indicated that MPs soil
pollution suppressed coelomocyte endocytic activity and caused mitochondrial damage in the digestive
tract. The findings from the present study provide evidence of environmental immunotoxicity of MPs in
soil ecosystem. Acknowledgement-This work was supported by the National Research Foundation of
Korea (NRF) grant funded by the Korea government (MSIT) (2021 R1C1C2012628, RS-2023-00207834).

1.09.P-Mo087 Effects of Environmental Microplastics on Soil Microarthropods Survival, Behaviour
and Biodiversity

Marco Scaramelli’, Maria Agnese Sabatini’, Roberto Simonini’, Daniela Prevedelli’ and Elisa Bergami?,
(1)Department of Life Sciences, University of Modena and Reggio Emilia;, NBFC, National Biodiversity
Future Center, Italy, (2)Department of Life Sciences, University of Modena and Reggio Emilia, Italy
Microplastics (MP, size<lmm) are pervasive in terrestrial ecosystems, found not only in soils affected by
various anthropogenic activities, such as urban settings, but also in remote areas due to long-range
atmospheric transport and deposition. The widespread presence of MP in soils raises concern as they may
negatively impact soil health and functions, as well as impair soil organisms throughout their life cycles.
This study focuses on MP released by the weathering of Plastic Pavers for Parking (P3) in urban
environments, aiming to: (i) assess the effects of P3-MP on collembolan species (Folsomia candida,
Parisotoma notabilis, Mesaphorura macrochaeta); (ii) evaluate differences in springtails behaviour in the
presence of MP; (iii) investigate the potential relationship between soil microarthropods community and
MP abundance in contaminated sites using the Soil Biological Quality (QBS-ar) index. To reach the first
goals, environmentally relevant MP were generated in the lab through abrasion of large HDPE fragments,
collected from P3 in an urban area of Northern Italy. MP were analyzed via Scanning electron microscope
(SEM) and Raman spectroscopy to ensure lack of microbial colonization and polymer degradation,
respectively. Such MP were then used in bench-scale chronic (28 days, MP tested range: 0-10-100-
1000mg/kg) and avoidance tests (48hours: MP tested concentration: 0-1000 mg/kg) with springtails,
following OECD 232 and ISO 17512-2 protocols. As far as F. candida, a concentration-dependent
increase in springtails mortality was observed after 28 days of exposure to MP. Compared to the control
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group, which showed an average mortality rate of 17+5% (mean+SD), an increase up to 58+13% in
springtails mortality was recorded at 1000mg/kg. MP also altered the behaviour of the collembolans, with
an avoidance rate of 34+13% in the treated group, compared to the control group (avoidance rate of
3+4%). Furthermore, a field study was carried out to assess the impact of MP released from the P3 on the
soil community. To this aim, soil samples were collected at increasing distances from the MP source and
both MP and microarthropods extracted to determine abundance and composition. Preliminary QBS-ar
index results suggest a positive correlation between the distance from the contaminated site (i.e., HDPE-
P3) and soil microarthropod diversity. Our findings contribute to the understanding of MP levels and
impact assessment in urban ecosystems under real exposure scenarios.

1.09.P-Mo0088 Unveiling Microplastic and Metal Pollution in Giant Armadillos (Priodontes
maximus)

Lucas GonCalves Queiroz!, Lucas M. Barreto?, Joao Manoel Lima Junior®, Guilherme Maricato?,
Cassiana Seimi Nomura!, Marcelo Pompeo’, R mulo Augusto Ando' and Barbara Rani-Borges’,
(1)Institute of Chemistry, University of S o Paulo, Brazil, (2)Federal University of Minas Gerais, Brazil,
(3)Institute of Chemistry, University of Sao Paulo), Brazil, (4)Institute of Biology, Rio de Janeiro State
University, Brazil, (5)Institute of Biosciences, University of S o Paulo, Brazil

The Giant Armadillo (Priodontes maximus), the largest armadillo species, is classified as Vulnerable by
the IUCN. In Brazil, P. maximus inhabits various ecosystems, including forests, savannas, and grasslands.
The Rio Doce basin, located in the Brazilian Atlantic Forest, one of the world s primary biodiversity
hotspots, has been recognized as a critical conservation area for this species. However, in 2015, the region
experienced Brazil s largest environmental disaster when a mining dam ruptured, releasing approx imately
60 million m? of tailings predominantly composed of iron and containing high levels of toxic metals such
as manganese, aluminum, chromium, lead, and arsenic, which have posed a lasting contamination threat to
the local ecosystem. Extensive research has documented that tailings from such mining disasters are toxic
to biodiversity, affecting various species through bioaccumulation and habitat degradation for example. In
parallel, the widespread contamination by microplastics has raised concerns about its impacts on wildlife
health, as microplastics can cause a series of negative consequences for the exposed organisms. However,
the presence of this pollutant and its effects have been studied only to a limited extent in large mammals.
In this study, we investigated the presence of toxic metals and microplastics in feces samples collected
from P. maximus within two regions of the Rio Doce basin. Microplastics were found in all analyzed
samples, displaying different shapes, sizes, colors, and polymeric comp ositions, revealing widespread
contamination within the habitat of this vulnerable species. Additionally, high concentrations of toxic
metals were detected across the samples, suggesting significant exposure of these animals to pollutants
from the 2015 disaster. These findings highlight the extent of environmental pollution in critical
conservation areas and its impact on vulnerable species such as P. maximus. The consistent detection of
both microplastics and toxic metals in samples of the Giant Armadillo underscores the susceptibility of
this species to these contaminants. Our study is the first report of the occurrence of microplastic in
armadillo feces.

1.09.P-Mo0089 Biodistribution of Polystyrene Nanoplastics in Mice: Advancing Analytical
Techniques Using Metal-doped Plastics

Theresa Staufer!, Verena Koptaz?®, Alice Pradel’, Tess Brodie’, Robert Kurhwahl!, Deborah Stroka®, Julia
Wallner?, Lukas Kenner?, Verena Pichler’, Florian Gruner® and Denise M Mitrano’, (1)University of
Hamburg, Germany, (2)Medical University of Vienna, Austria, (3)Department of Environmental Systems
Science, ETH Zurich, Switzerland, (4)University of Bern, Switzerland, (5)Center for Biomarker Research
in Medicine, Austria, (6)University Hamburg, Germany, (7)ETH Zurich, Switzerland

Contamination of plastic particles in both environmental and biological systems has prompted concerns
regarding their potential for negative impacts. As humans are increasingly exposed to microplastics
(MPs)- and nanoplastics (NPs), there are potential adverse health effects related to uptake and chronic
exposure by such particles, but they remain unclear, in part because of analytical challenges which exist to
detect trace concentrations. Various studies have reported that NPs can cross biological barriers and are
taken up into cells, where they can cause stress reactions and induce immune responses. To overcome
analytical challenges when assessing NPs in biological samples in laboratory settings, we propose a
workflow combining three complimentary methods, namely inductively coupled plasma mass
spectrometry (ICP-MS), X-ray fluorescence imaging (XFI), and imaging mass cytometry (IMC) for
detection of model metal (palladium)-doped NPs (PdNPs). While ICP-MS can quantify metals and
metalloids in trace concentrations in different matrices, XFI and IMC provide additional spatial resolution,
even down to the cellular level. This workflow was used to quantify the temp oral distribution and
accumulation of PANPs in model mouse systems, covering different biological conditions, dosages, and
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time frames. Short-term exposure to high particle doses showed a clear excretion pathway from the
gastrointestinal tract into feces while continuous oral intake over longer time periods led to tissue
accumulation of PANPs, including in distal organs. By assessing plastic particles in complex matrices with
these analytical tools, we were able to better quantify and understand uptake and translocation
mechanisms of particles down to the nanoscale in mice.

1.09.P-M0090 Detection of Model Micro And Nano Plastics in Living Cells With Synchrotron
Techniques

Alessandra Gianoncelli!, Cristina Tufoni’, Sara Bozzer’, Francesco Guzzi', George Kourousias', Andrea
Sorrentino’, Giacomo Ceccone®, Rita La Spina’, Giuseppe Ricci’ and Lorella Pascolo?, (1)Elettra
Sincrotrone Trieste, Italy, (2)Institute for Maternal and Child Health, IRCCS Burlo Garofolo, Italy,
(3)ALBA SYNCHROTRON, CERDANYOLA DEL VALLES, Spain, (4)European Commission, Joint
Research Centre (JRC), Italy, (5)European Commission, Joint Research Centre (JRC), Belgium

The distribution of nanoplastics (NPs) in the environment is increasingly becoming a cause of concern for
human health. The small size of these particles makes them not only prone to accumulate in the tissues of
various organs but also enables them to enter cells and act as carriers of external materials and microbes.
To allow strategies for investigating cellular interactions and toxicity mechanisms in different in vitro
systems, we propose model nano plastics (NPs) made of the two among the most environmentally relevant
polymers (polypropylene and polyvinylchloride) and properly labelled with cadmium-selenide quantum
dots. The presence of these semiconductor nanocrystals gives them unique properties that enable light
fluorescence imaging. Additionally, it allows for the use of synchrotron radiation X -ray imaging combined
with X-ray fluorescence micro-spectroscopy (TwinMic at Elettra synchrotron) to detect NPs with high
resolution by mapping the distribution of the composing element Se. The human umbilical vein
endothelial cell line (HUVECs) was selected for this study as an in-vitro model, providing a relevant and
reproducible system for investigating vascular toxicity and the broader effects of MNPs on human health.
They were grown in a complete culture medium onto the appropriate substrates for X-ray analyses, finally
exposed to relevant concentrations (20- 50 pg/ml) of QDs-PP-, PVC- NPs (50-350 nm sized)
Cryo-nano-tomography was used to investigate NPs uptake and internalisation in a three-dimensional
visualisation by exploiting the different absorption contrasts of the labelled NPs compared to the cell
matrix. Afterwards, the Se QDs component distribution was successfully used to track, by XRF
microscopy, the NPs across the cells, while endogenous elements such as Na, Mg, C and O were
monitored to investigate potential biochemical changes attributed to NPs toxicity. Together with the 3D
reconstruction provided by Crio-nano-tomography, two-dimensional absorption and phase contrast
imaging were important to reveal morphological changes, such as the accumulation of vesicles, in
response to PP-NPs. PE- and PVC- NPs exposure. In conclusion, when using proper NPs models, high-
resolution 3D and 2D imaging, combined with XRF analyses, is a powerful tool for biological studies
aimed at deepening our understanding of the toxicological mechanisms of pollutants on human immune
response and fertility. Funding: Ministry of Health, Italy by IRCCS-Burlo Garofolo (2022 RC38/23).

1.09.P-Mo091 Effects of Polyethylene (PE) and Polyvinyl Chloride (PVC) Plastic Particles on
Isolated Human Erythrocytes

Liesa Geppner, Verena Braun, Paul Jankowski, Sandro Wariwoda, Lorenz Zoeller and Maja Henjakovic,
Department of Medicine, Faculty of Medicine and Dentistry, Danube Private University, Austria
Micro- and nanoplastic particles have been shown to be environmental contaminants with potential health
risks. Once plastic particles are ingested or inhaled, nanoplastics and small microplastics can enter the
bloodstream and affect human erythrocytes, altering their morphology, aggregation behavior and
membrane integrity. It has been previously demonstrated that model particles of polystyrene (PS) can
cause a deleterious effect on erythrocytes. The aim of the present study was to produce realistic
polyethylene (PE) and polyvinyl chloride (PVC) particles and to investigate their effect in vitro on
erythrocytes in concentrations analogous to those found in human blood. For this purpose, PE and PVC
particles were initially produced via grinding and subsequent filtration to a diameter between 700 and 400
nm. Subsequently, erythrocytes were isolated from human blood samples and incubated for up to 20 hours
with 1, 10 or 50 pg/mL of PE or PVC sub-microplastic particles, as well as with 100 nm and 1 um PS
model particles. Following incubation under cell culture conditions, an analysis was conducted to
investigate the impact of alterations in cell number, interaction with plastic particles and resulting changes
in cell morphology. The results indicate that the addition of plastic particles did not affect erythrocyte
count in low concentrations. However, significant morphological alterations were observed in the
erythrocytes exposed to sub-micro PE and PV C particles, as well as to micro- and nano-sized PS model
particles. These findings suggest that even at physiological concentrations, plastic particle exposure may
impair the ability of erythrocytes to pass through blood vessels efficiently. In future studies, the
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incorporation of plasma proteins and the use of a broader range of particle sizes, will provide a more
comprehensive understanding of the dynamic interactions between micro- and nanoplastics and
erythrocytes under more realistic in vivo conditions.

1.09.P-M0092 Detection of Microplastics in the Human Penis

Lars Michael Hildebrandt', Jason Codrington?, Alexandra Aponte Varnum?, Daniel Profrock®, Joginder
Bidhan?, Kajal Khodamoradi’, Anke-Lisa Hohme*, Martin Held*, Aymara Evans®, David Velasquez?,
Christina C. Yarborough’, Bahareh Ghane-Motlagh’, Ashutosh Agarwal’, Justin Achua®, Edoardo Pozzi?,
Francesco Mesquita®, Francis Petrella’, David Miller’ and Ranjith Ramasamy?, (1)Department of
Inorganic Environmental Chemistry, Helmholtz-Zentrum Hereon, Germany, (2)Miller School of Medicine,
University of Miami, United States, (3)Inorganic Environmental Chemistry, Helmholtz-Zentrum Hereon,
Germany, (4)Helmholtz-Zentrum Hereon, Germany, (5)J.T. MacDonald Foundation BioNIUM, Miller
School of Medicine, University of Miami, United States, (6)University of Colorado, Anschutz Medical
Campus, United States

Recent investigations have shed light on the prevalence of microplastics (MPs) in human tissues, such as
stool samples, lung, placenta, and cardiac tissue, sparking a crucial discourse about their health
repercussions [1 6]. For humans, the primary pathways for MP exposure are ingestion, inhalation, and
dermal contact. Annual intake estimates range from 39,000 to 52,000 MPs per person, predominantly
through ingestion [7, 8]. These particles can penetrate the body directly via the atmosphere, drinking
water, and sea salt, or indirectly through the food chain. Inhalation presents another route, with average
daily intake estimated at 272 MPs, which can lead to lung inflammation and other respiratory
complications [9]. Notably, recent preliminary studies indicate that MPs can impact fertility and sperm
quality, thus threatening reproductive success [10]. This can include live sperm count reduction and
morphological abnormalities [11]. While direct evidence linking MPs in penile tissue to erectile
dysfunction (ED) is lacking, existing research on environmental factors affecting penile health and erectile
function offers valuable insights. Studies such as Sorkhi et al. (2022) on microvascular perfusion, Jung et
al. (2014) on neurogenic structures, and works by Jaeger & Walker (2016) and Sopko, Hannan, &
Bivalacqua (2014), highlight the multifactorial nature of ED, potentially exacerbated by environmental
pollutants such as MPs [12 15]. In this study, we employed laser direct infrared (LDIR) analysis to detect
the existence of MPs in penile tissue of individuals undergoing inflatable penile prosthesis (IPP)
placement for the treatment of ED. The detection of MPs in penile tissue would create a new avenue for
the environmental impact on sexual health, prompting inquiries about the sources, pathways, and potential
ramifications of MPs exposure on erectile function.

1.09.P-Mo0093 Impact of Micro- and Nanoplastics on Human Monocytes: A Focus on Autophagy,
Lysosomal Integrity, and Mitochondrial Function

Stefania Pezzana', Claudia Vanetti’, Martina Broggiato®, Fiona Limanaqi', Silvia Zecchini', Elena
Vezzoli* and Claudio Fenizia’, (1)University of Milan, Italy, (2)Department of Biomedical and Clinical
Sciences, University of Milan, Italy, (3)Department of Pathophysiology and Transplantation, University of
Milan, Italy, (4)IRCCS San Raffaele Scientific Institute, Italy

Micro- and nanoplastics (MNPs) are an emerging environmental concern due to their ubiquity and
potential impacts on human health. Humans are exposed to MNPs via ingestion, inhalation, and skin
contact. Recent studies have shown that MNPs can induce cellular stress by altering the autophagy -
lysosomal system, meanwhile triggering inflammatory and cytotoxic responses, ultimately leading to cell
death. Indeed, MNP-induced alterations at the level of the autophagy-lysosomal functions pose significant
risks to cellular health by exacerbating chronic inflammation and cellular stress, thus contributing to the
development of diseases like neurodegeneration, fibrosis, and metabolic disorders. However, little is
known about the mechanisms of MNP internalization and their effects on human cells, especially upon
intracellular organelle dynamics and functions. Here, we evaluated the impact of MNPs of different sizes,
such as 0.5, 1, 5 um, on freshly isolated human monocytes, focusing on autophagy, lysosomes, and
mitochondrial function. Transmission electron microscopy (TEM) was used to examine ultrastructural
MNP localization and organelles. Gene and protein expression related to the autophagy -lysosomal
pathway were also analyzed using RT-qPCR and western blot, respectively. Alterations in mitochondrial
functions were assessed via oxygraphy. Our results showed that MNPs are internalized by monocytes
through endocytosis and accumulate within lysosomes featuring a multilamellar morphology, which went
along with massive autophagosome accumulation. TEM imaging also revealed alterations in
mitochondrial morphology, while oxygraphy indicated changes in the respiratory chain. Consistent with
these observations, genes and proteins associated with autophagy (e.g., LC3) and lysosome formation
(e.g., LAMPI1) were upregulated. Notably, the evaluation of the autophagy process was performed with
MNPs concentrations calculated with IC50 curve. In conclusion, this study provides novel insights into the
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cellular and molecular mechanisms of MNP internalization in human monocytes and highlights the
potential damage caused by MNP exposure to immune cells. These findings contribute to understanding
the long-term health risks associated with MNPs and underscore the need for further research on their
impact on human health. This research was supported by the PNRR_PRIN23CFENI 01 grant.

1.09.P-Mo0094 Investigating the Production, Reproducibility, and Particle Characteristics of
Fluorescence-Labeled Micro-Nano-Plastic Reference Material and Their Possible Cell Uptake
My Vanessa Nguyen Hoang and Lea Ann Dailey, University of Vienna, Austria

Plastics play a crucial role in many industries due to their numerous advantageous properties, particularly
in product packaging. Although designed for durability, overuse and inadequate recycling have led to
significant environmental accumulation. When exposed to natural conditions, plastic fragments into
smaller particles, including micro- and nanosized fragments, which accumulate in the environment and
can re-enter the human system. Despite extensive research, the health effects of nanoplastics remain
unclear. As the amount of micro- and nanoplastics (MNPs) in the environment is expected to rise,
understanding their potential health impact is crucial. A major challenge in this area is the lack of
standardized reference materials. Many studies focus on plastics with varying sizes, chemical structures,
and properties, with much research centered around polystyrene (PS), leaving gaps in knowledge about
other plastics. Two alternative widely-used plastics, polyethylene terephthalate (PET) and polypropylene
(PP), are more interesting for cell interaction studies, due to their differing hydrophobicity and density.
From this perspective detectability is an important consideration, and developing fluorescence -labeled
materials could significantly improve detection. This project aimed to produce well-characterized PET and
PP particles labelled with the fluorescent polymer poly(9,9-dioctylfluorene-alt-benzothiadiazole) (F8BT)
to assess their cellular uptake and cytotoxicity in lung cell models. The particles were prepared by co-
precipitating PET or PP with varying F8BT concentrations (0.8%, 3%, 5%), their size was measured via
laser diffraction, and their fluorescence properties were analyzed. An in-silico model, RiskGone in vitro
dosimetry, was used to calculate a theoretical delivered dose, based on which an administered dose was
chosen for the uptake experiment conducted with CALU-3 or U937 cells. A desired size distribution (<1
um) was reproducibly achieved for PET with 5% F8BT and PP with 3% F8BT. The limit of detection
(LOD) and limit of quantification (LOQ) improved with higher dye loading. For PET, the LOD was 0.86
pg/mL and the LOQ was 2.61 ng/mL, while for PP, the LOD was 3.40 pg/mL and the LOQ was 10.30
pg/mL. Preliminary uptake experiments showed that PET was taken up by cells to some extent, while PP
showed no measurable uptake, possibly due to insufficient sedimentation onto the cell monolayer.

1.09.P-Mo0095 In Vitro Effects Of Micro- And Nanoplastics On The Human Immune System
Martina Broggiato', Stefania Pezzana’, Claudia Vanetti®, Silvia Zecchini’ and Claudio Fenizia?,
(1)Department of Pathophysiology and Transplantation, University of Milan, Italy, (2)University of
Milan, Italy, (3)Department of Biomedical and Clinical Sciences, University of Milan, Italy

The growing prevalence of micro- and nanoplastics (MNPs) in the environment raised concerns regarding
their potential impact on human health. Chronic exposure to MNPs has been linked to inflammatory
responses and immune system impairment, increasing the risk of chronic and autoimmune diseases.
Previous in vitro and in vivo studies have demonstrated that MNPs can alter activity and gene expression
immune cells. However, the exact mechanisms by which MNPs and aged MNPs modulate the immune
system remain largely unexplored. The aim of this project is to analyze the in vitro effects of MNPs on
human immune cells, focusing on the immunological pathways involved. Specifically, we evaluated
MNPs cellular alterations in cell proliferation and viability, changes in gene expression and inflammatory
responses, and their impact on phagocytosis. The effects of different concentrations and sizes of MNPs
were evaluated on primary human monocytes. Monocyte internalization of MNPs was assessed using
confocal microscopy and flow cytometry. Flow cytometry was also used to monitor the expression of
immune system activation markers, and gene expression was analyzed via qPCR, focusing on genes
related to antigen presentation, inflammasome, and inflammation. The same experimental procedures were
applied to determine the effects of photoaged MNPs by ultraviolet (UV) exposure. Monocytes rapidly
internalized MNPs, causing reduced cell viability and increased apoptosis, showing a size and dose -
response relationship with immune activation. We detected increased production of some inflammatory
cytokines, such as TNF? and IL8. Additionally, MNPs influenced monocyte differentiation, increasing the
expression of activation markers like CD80 and HLA-DRII in classical monocytes. Gene expression
analysis revealed a reduction in HLA-A expression, which may influence antigen presentation.
Furthermore, levels of NLRP3 and CASP1 were reduced, suggesting decreased inflammasome activation.
Notably, preliminary data also indicate that UV-aged MNPs induce a more pronounced inflammatory
response compared to untreated MNPs, suggesting that photoaging may amplify the immunotoxic effects
of MNPs. The findings suggest that MNPs significantly affect the innate immune response, with
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detrimental effects on cellular viability, inflammation, and immune function. However, more studies are
needed to assess the long-term risks of MNPs exposure, focusing on in vivo models simulating chronic
exposure conditions. This research was supported by the PNRR PRIN23CFENI 01 grant.

1.09.P-M0096 Impact of Microwave-Treated Polypropylene Microplastics on Caco-2 Cells
Raphaela Oliveira Gama Ferreira', Aoife Gowen’ and Jun-Li Xu?, (1)University College Dublin, Dublin,
Ireland, (2)School of Biosystems and Food Engineering, University College Dublin, ., Ireland,
(3)University College Dublin, Ireland

Plastics are subject to various forms of deterioration, including photo, mechanical, and chemical
degradation. These processes break plastics down into smaller particles known as microplastics. Due to
their ubiquitous presence, microplastics can come into contact with human cells, particularly through
ingestion. This is especially relevant for food containers made of polypropylene (PP) one of the most
widely produced plastics in Europe which is commonly used for food storage and microwave heating.
Studies have shown that PP particles can be released from food containers after microwave treatment or
prolonged storage. While PP has been detected in the human colon, its potential effects on human health
remain unclear. To investigate these effects, the Caco-2 cell line is frequently used in in vitro experiments
as a model of the intestinal epithelial barrier. Our study aimed to investigate the impact of PP particles
microwave-treated on Caco-2 cells, focusing on cell viability, membrane damage, and oxidative stress.
Caco-2 cells were exposed to PP particles at concentration 200pug/ml and subjected to different microwave
treatment cycles (3 minutes cycle repeated 1, 5, 10 times - and a 30 minutes continuous at high power
(1000 W)), for 24 and 48 hours. Cell viability was assessed using the MTT assay, cytotoxicity/membrane
damage were evaluated through LDH assay, and oxidative stress levels were quantified using CellRox.
The findings revealed a rise between 13 35% in cell viability across all PP microwave-treated after 24
hours of exposure. However, a subsequent decline was observed after 48 hours in all conditions, with PP
Pristine and PP microwave 30 minutes continuous with the most significant decrease rates of 23% and
22%, respectively. No membrane damage was detected in Caco-2 cells following PP microwave-treated
exposure. Furthermore, oxidative stress levels surged by a minimum of 74% across all experimental
conditions after 24 hours, persisting at elevated levels compared to negative control samples after 48
hours. These findings align with previous studies on other plastics, highlighting oxidative stress as a
potential mechanism affecting cell viability and supporting the implications of our research. Our findings
contribute to understanding of the biological effects of plastic exposure, urging for continued investigation
into the broader health implications of plastic usage.

1.09.P-Mo0097 Intracellular Fate of Polymer Nanoparticle Systems Monitored Through mid-
Infrared Photothermal Microscopy

Verena Karl', Naiara Larreina Vicente’, Mangala Srinivas’ and Markus Brandstetter’, (1)Research
Center for Non-Destructive Testing (RECENDT), IR & Raman Spectroscopy, Austria, (2)Wageningen
University and Research, Cell Biology and Immunology, Wageningen, Netherlands, Netherlands
Perfluorocarbon (PFC)-encapsulating poly(lactic-co-glycolic acid) (PLGA) nanoparticles (NPs) are
promising 19F MRI probes, particularly for drug delivery and theranostic applications. In this study they
served as model system for investigating the intracellular breakdown processes of polymer-based
nanoparticle system. These processes are not yet fully understood, thus it is crucial to observe how cells
process, degrade, and metabolize them after endocytosis. This understanding is essential for optimizing
safety and efficacy in imaging and therapeutic applications and has implications for other polymer particle
types. For investigating the intracellular fate of particle components, Mid-Infrared Photothermal (MIP)
Microscopy, also known as Optical Photothermal Infrared (OPTIR) spectroscopy, was utilized. This
spectroscopy technique enables precise chemical analysis by delivering component-specific spectral data.
This study focused on two particle systems, nanoparticles (NPs) and nanocapsules (NCs), which were
incubated with RAW macrophages for 2 and 24 hours. Spectral comparisons of cells, along with NPs,
NCs, and their isolated single components, allowed the tracking of particle breakdown. Additionally,
chemical maps were generated at specific wavenumbers to quantify particles within a cell. The use of
OPTIR spectroscopy setup facilitates precise chemical imaging of intracellular samples by allowing
spatial differentiation between particles and cellular components. Based on the results of these chemical
images, points of interest inside the cells are selected and full spectral analysis is performed. This analysis
revealed a significant reduction in PLGA signals after 24h inside the cells, indicative for PLGA
degradation within the cells. This study highlights the potential of OPTIR spectroscopy to provide label-
free and detailed insights into intracellular fate mechanisms.

1.09.P-Mo0098 Valorizing Fungal Biomass from Microplastic Bioremediation
Ana Sousa’, Virginia Goncalves?®, Jose Carlos Andrade’ and Joao Pinto da Costa’®, (1)Associate
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Laboratory i4HB - Institute for Health and Bioeconomy, University Institute of Health Sciences - CESPU,
4585-116 Gandra, Portugal. ; UCIBIO - Applied Molecular Biosciences Unit, Toxicologic Pathology
Research Laboratory, University Institute of , Portugal, (2)Associate Laboratory i4HB - Institute for
Health and Bioeconomy, University Institute of Health Sciences - CESPU, 4585-116 Gandra, Portugal. ;
UCIBIO - Applied Molecular Biosciences Unit, Translational Toxicology Research Laboratory,
University Institute , Portugal, (3)Center for Environmental and Marine Studies & Department of
Chemistry, University of Aveiro, Portugal

Microplastics are ubiquitous contaminants and, recently, much focus has been placed on the potential use
of bio-based methods for their removal and mitigation within environmental matrices. Among these
biotechnological strategies, fungi have played a predominant role, owing to their resilience and ease of
use, coupled to reduced or inexistent health risks. While the efficacy of fungal bioremediation in
microplastic removal has been demonstrated, the subsequent fate of the fungal biomass remains largely
unexplored. Herein, we explore the potential antioxidant and antimicrobial activities of extracts obtained
from Penicillium brevicompactum used forbiologically mediated removal of low-density polyethylene
(LDPE). Bioremediation assays showed that the fungus was able to remove approximately 40% of the
LDPE microplastics in 21 days. The generated biomass was then subjected to high -pressure extraction and
the obtained extracts were tested for antioxidant and antibacterial activities. Antioxidant and antibacterial
tests showed bioactivity of these extracts, and these activities may be further explored and potentiated by
the inclusion of bioactive compounds derived from additional types of fungi, as currently under
evaluation.

By repurposing the fungal biomass, waste generation may be minimized and reduction of the
environmental impact associated with conventional waste disposal methods may be achieved.
Furthermore, bioactive compounds extracted from the fungal biomass could serve as valuable raw
materials for various industries, such as cosmetics, pharmaceuticals, and food additives.

While the limited bioactivity of the extracts in this study may not immediately translate into commercial
applications, it underscores the immense potential of fungal biomass as a valuable resource. Further
research and technological advances are needed to fully realize the benefits of this innovative approach.
Jodo Pinto da Costa was financially supported through the research contract with the reference
https://doi.org/10.54499/2021.00909 .CEECIND/CP1659/CT0007. The authors also thank the Portuguese
Foundation for Science and Technology (FCT) for funding the research project BioPlasMar (reference
https://doi.org/10.54499/PTDC/CTA-AMB/0934/2021)

1.09.P-M0099 The Power of Electron Microscopy in Plastic Particle-Cell Interaction Studies
Sara Michelini', Ema Kuresepi', Andreja Erman’, Victor Ganin®, Francesco Tatti*, Barbara setina Batic?,
Anita Jemec Kokalj’ and Damjana Drobne’, (1)Department of Biology, University of Ljubljana,
Biotechnical Faculty, Slovenia, (2)Institute of Cell Biology, Faculty of Medicine, University of Ljiubljana,
Slovenia, (3)Institute of Metals and Technology, Slovenia, (4)Thermofisher Scientific MSD Eindhoven
Nanopor, Italy, (5)University of Ljubljana, Biotechnical Faculty, Slovenia

Electron microscopy (EM) provides valuable insights into the interactions between particle and cells and
enables detailed visualization of their effects at the cellular and subcellular levels. Scanning electron
microscopy (SEM) is essential for studying cell morphology, while transmission electron microscopy
(TEM) visualizes intracellular organelles and the potential ultrastructural changes caused by particle
uptake. In addition, SEM coupled with focused ion beam (FIB/SEM), where an ion beam mills the sample
and an electron beam images it, provides both surface and subcellular analyses in a 3D mode. The aim of
our work was to evaluate the suitability and usefulness of EM on plastic particle-cell interaction studies.
We used SEM, TEM and FIB-SEM to investigate the interactions between polystyrene nanoparticles and
A549 cells (a surfactant-producing alveolar type II cell model). We first grew A549 cells under standard
submerged conditions and treated cells with plastic particles at increasing concentrations. We then created
a 3D culture model as a more realistic test system combining transwells and an air-liquid interface (ALI)
setup. The SEM analysis provided valuable 3D information about the surface of the cell model
highlighting the interactions of the particles with the microvilli. TEM examination showed that under
standard submerged culture conditions, the particles are mainly localized in the endosomes and
occasionally in the few lamellar bodies (LBs) of cells, possibly affecting the endolysosomal compartment.
TEM analysis also reveals the presence of enlarged ER cisternae and secretory lysosomes at the cell
surface, as well as a reduction in LBs and mitochondria-associated ER membranes (involved in surfactant
production) and an increase in the number of endosomes in treated ALI samples. The FIB/SEM study
provided an information of the intracellular presence of particles and LBs, while the other structures could
not be identified. Here we provide evidence that electron microscopy provides valuable information on the
particle-cell interactions, which could be a basis for assessing additional stress related biomarkers. We
also point out the significant advantage of FIB/SEM, which makes possible in situ selection of cells to be
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milled to inspect their interior. In addition, FIB/SEM on dry, and not in plastic embedded samples, allows
to discriminate intracellular components with different physical properties despite similar chemical
composition. This work was funded by Horizon 2020 project PlasticsFatE.

1.09.P-Mo100 A Comprehensive Analysis of Plastic Pollution in Greenhouse Agricultural
Environments: The Case of Almeria (Spain)

Marina Nunnez-Rubio’, Carlos Edo?, Juan Manuel Valenzuela', Virginia Galvez Blanca?®, Chloe
Wayman?, Gerardo Pulido-Reyes', Miguel Gonzalez-Pleiter', Luis Fernandez Garc a-del-Rincon®, Maria
Jesus Martinez Bueno*, Amadeo Rodriguez Fernandez-Alba’, Roberto Rosal’, Francisco Leganes' and
Francisca Fernandez-Pinas’, (1)Universidad Autonoma de Madrid, Spain, (2)Universidad de Alcala,
Spain, (3)Estudios Territoriales Integrados S.L., Spain, (4)Universidad de Almer a, Spain, (5)Centro de
Investigacion en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autonoma de Madrid,
Madrid, Spain

The widespread presence of plastic waste in ecosystems has become a critical global concern due to its
pervasiveness and associated environmental and health risks. This plastic pollution arises from various
economic sectors, including intensive agricultural activities. The Almeria region in south-eastern Spain
hosts one of the largest areas of plastic greenhouses in the world. This study aimed to trace the fate,
distribution and accumulation of mismanaged plastic waste from these greenhouses within the surrounding
environment of Almeria (Spain), as well as to investigate the potential of these plastics to act as carriers of
plant pathogens once they reach the ecosystems. We identified, characterized and quantified plastic waste
dispersed across both abiotic and biotic environmental matrices surrounding the greenhouses, extending to
coastal marine areas where plastics may potentially end up, including a protected nature reserve.
Additionally, we analysed the abundance of plant pathogens associated with the presence of plastics in the
biotic matrices. Abiotic matrices included greenhouse and outdoor air, lagoons water, seawater, and
coastal marine soils; while biotic matrices involved various wildlife populations including invertebrates,
fish, rabbits, hares and foxes, in which we analysed the presence of plant pathogens attached to plastics by
examining whole individuals or their faeces. Our findings revealed the presence of plastic waste in all
examined environmental compartments, suggesting that a portion of this waste likely originates from the
greenhouses. Furthermore, plastics were found across every animal taxon examined. Plastic waste was
also present in the nature reserve, exhibiting concentrations that were not consistently lower than those in
non-protected areas. This research represents the first comprehensive investigation of plastic pollution
linked to greenhouse agriculture in the region of Almeria (Spain). The authors acknowledge the Ministry
of Science and Innovation of Spain for supporting this research through grant PLEC2021-007693 and
RyC2021?03495371.

1.09.P-Mo101 Trends in Study Quality and Reporting in Microplastics Research

Stephanie B Kennedy', Darragh Doyle’, Magdalena M. Mair’, Scott Coffin®, Win Cowger’, Ezra L
Millers, Ana Leticia Antonio Vital’, Andrew Barrick®, Kazi Towsif Ahmed®, Andrew Yeh!’, Anna Tuulikki
Kukkola'!, Lidwina Bertrand'? and Yuichi Iwasaki'3, (1) ToxStrategies, Asheville, NC, USA, United States,
(2)Department of Biological & Environmental Sciences, University of Gothenburg, Germany,
(3)Statistical Ecotoxicology, Bayreuth Center of Ecology and Environmental Research, University of
Bayreuth, Germany, (4)Olffice of Environmental Health Hazard Assessment, Sacramento, United States,
(5)Moore Institute for Plastic Pollution Research, United States, (6)San Francsico Estuary Institute,
Richmond, CA, USA, United States, (7)Statistical Ecotoxicology, University of Bayreuth, Germany,
Germany, (8)School of Fisheries, Aquaculture, and Aquatic Sciences, Auburn University, United States,
(9)Department of Fisheries Biology and Genetics, Bangladesh Agricultural University, Bangladesh,
(10)Gradient Corporation, Seattle, USA, United States, (11)University of Birmingham, United Kingdom,
(12)Laboratorio de Investigaciones en Contaminacion Acuatica y Ecotoxicolog a (LICAE), Centro de
Investigaciones en Bioqu mica Cl nica e Inmunolog a - CIBICI, Facultad de Ciencias Qu micas,
CONICET, Universidad Nacional de Cordoba, Argentina, (13)National Institute of Advanced Industrial
Science and Technology (AIST), Japan

Interventions through published recommendations or perspective articles are a common practice to
advance scientific research and create more reliable output from experimental studies. In 2020, de Ruijter
etal. defined quality reporting criteria for microplastic effect studies (with extensions added by Mehinto et
al. in 2022). Since then, the number of publications on microplastics effects on organisms and human
health-related endpoints has increased exponentially and it is unknown, whether de Ruijter s intervention
resulted in effects on study quality in the microplastics community. The Toxicity of Microplastics
Explorer (ToMEXx) 2.0 database contains quality scores for almost 300 microplastic ecotoxicity studies
published through January 2023, including technical quality scores and scores aimed at defining adequacy
for use in environmental risk assessments. We used these data to assess whether microplastics study
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quality has changed over time and how the quality of reporting is associated with the taxonomic group of
the test organism and joumal impact metrics. We found that most studies reported basic technical aspects
like the name of the test species, the polymer type of the particles, particle shape and size and
characterstics of the experimental design (e.g., exposure duration, sample size), but information involving
more complicated procedures like, for instance, measurements of background contamination, anlytical
investigation of the chemical purity of the particles and the verification of exposure were missing more
often. In addition, we found that many studies in ToMEx 2.0 did not comply with necessary risk
assessment criteria including the testing of aged or biofouled particles or following a proper dose-response
design with more than three concentration levels. We show that over the years and by January 2023, study
quality according criteria from de Ruijter et al (2020) and Mehinto et al (2022) has not increased. Study
quality however correlated slightly with journal impact factors. We further found that research on some
taxa achieved higher than average quality scores (Mollusca, Annelida, Crustacea, Hexapoda/Insects)
whereas studies on fish received scores lower than average. We emphasize the importance of high quality
reporting and test designs and discuss how better reporting practices and knowledge about requirements
for risk assessments can contribute to create publications with higher impact on regulation in the future.
M.M.M. is grateful for funding from the Deutsche Forschungsgemeinschaft (DFG, German Research
Foundation) SFB 1357 391977956.

1.09.P-Mo0102 Paint: A Ubiquitous Yet Disregarded Piece of the Microplastics Puzzle

Zoie Taylor Diana, Yuying Chen and Chelsea M. Rochman, Department of Ecology and Evolutionary
Biology, University of Toronto, Canada

Microplastics are widespread pollutants. Microplastics generated from the wear and tear of paints and
coatings have recently been modeled to be a large source of microplastics to the environment. Yet, studies
focused on microplastics broadly frequently overlook paint microplastics. In this article, we systematically
reviewed the primary literature (turning up 53 relevant articles) on paint microplastic sources,
identification methods, environmental concentrations, and toxicity to model organisms. Examples of
sources of paint microplastics include paints from buildings and murals, crafts and hobbies, cars and
roads, marine boats and structures, and industrial systems like pipes, sewers, and other infrastructure.
Paint microplastics have been quantified in several marine samples from Europe and, to a lesser extent,
East Asia. Reported concentrations of paint microplastics are up to 290,000 particles per kilogram of
sediments, with the greatest concentration reported near a graffiti wall. Out of the toxicity studies testing
paint microplastics, there have been 68 tested effects in total across all endpoints and organisms and 17
quantified lethal concentration 50% doses (ranging from 0.001 to 20g/L). Of the tested effects, 45
observed endpoint values in the paint treatment were significantly different from the control (66%) most
of which were tests using antifouling paints. Overall, the number of studies on paint microplastics is small,
limiting a holistic understanding of microplastics. Based on our synthesis of the state of the science on
paint microplastics, we suggest a research agenda moving forward informed by research gaps. We thank
Environment and Climate Change Canada (ECCC; Y.C., C.M.R.) and the Liber Ero Postdoctoral
Fellowship (Z.T.D.) for supporting this research.

1.09.P-Mo0103 Sniping the Hotspots: Identification, Analysis and Elimination of Microplastic by
Microflotation from Sedimentation Tanks

Stefan Grass, Mike Wenzel and Marina Huber-Gedert, MicroBubbles, Germany

From the past few years, Micro- and Nanoplastic (MNP) has been identified as one of the most emerging
threats to human health and eco systems. After decades of promises for circular economy, we are standing
at 9% global recycling rate whilst plastic production didn 't peak, yet. Facing the increased MP pollution
issues in an economic way, we developed a combined and scalable approach comprising the three
following steps: 1. Identification of the MP hotspot by rapid measurement methods, 2. profound analysis
accounting for size and polymer distribution of items and masses, and 3. an eliminating microflotation
step, which is adjustable for various aqueous environments and incoming MP concentrations.
Hydrophobic interactions between particle and microbubble interfaces are the driving forces for
separation. Since these interactions are not highly selective for MP only, there is a strong need for
focusing on appropiate hotspots enabling higher removal effiencies and preventing unintended discharge
of common biological materials. In this context, tire and road wear particles (TRWP) are considered as the
most abundant MP class and, hence, sedimentation tanks are focused as time variant hotspots directly
connected to polluting infrastructures. In this study, state -of-the-art analysis techniques are used to qualify
MP removal efficiencies for prototype systems under model water and environmental conditions in a
semi-technical lab scale and representatively selected sedimentation tanks, accordingly.
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1.09.P-Mo104 Development of Methods For Materials and Analytical Techniques of Metal
Embedded Nanoplastics and their Application to Environmental Behavior Evaluation

Hyojung Choi', Kyoung-Woong Kim' and Byung-tae Lee’, (1)Gwangju Institute of Science and
Technology, Korea, Republic of, (2)Advanced Institute of Instrumental Analysis, Gwangju Institute of
Science and Technology, Korea, Republic of

Plastics that enter the environment undergo a weathering process through chemical (e.g.,
photodegradation) or physical (e.g., abrasion) pathways, which promotes fragmentation into smaller
particles and the generation of microplastics. In particular, microplastics smaller than 1000 nm are
classified as nanoplastics, which are more prevalent in the environment and have high mobility, making
them important carriers of other pollutants. Recently, studies have increased showing that nanoplastics can
be absorbed by flora and fauna, posing serious threats to ecosystems and human health. This has
highlighted the need for research to understand the environmental behavior and characteristics of
nanoplastics. Conventional nanomaterial analysis methods (e.g., SEM, TEM, DLS) face limitations in the
quantitative analysis of nanoplastics due to difficulties in distinguishing them from background particles
and calculating particle number concentrations. This study aims to develop materials for investigating the
environmental behavior of nanoplastics and to establish quantitative analysis techniques based on these
materials. We synthesized nanoplastic materials embedded with rare metals using general-purpose resins
such as polystyrene (PS), polyvinyl chloride (PVC), and the hydrophilic polymer polyvinyl pyrrolidone
(PVP). This study proposes methods for characterizing these materials, classifying nanoparticles by size,
and calculating particle number concentrations and size distributions of nanoplastics based on the size and
concentration of metal ions using single particle inductively coupled plasma mass spectrometry (spICP-
MS). The metal-embedded nanoplastic materials offer the advantage of being easily distinguishable from
background particles in complex matrices due to the element specificity of spICP-MS, allowing for
precise quantification of the behavior of various nanoplastic mixtures under identical experimental
conditions. Additionally, this method can be applied to assess and predict the behavior of nanoplastics
(e.g., weathering, aggregation, mobility) under various laboratory-based environmental conditions.

1.09.P-Mo105 Detailed Characterization of Polymers and Microplastics by KMD Plots of Complex
MS Spectra

Arnd Ingendoh’, Volker Sauerland’, Toshiji Kudo’ and Kushal Modi®, (1)Bruker Daltonics & Co KG,
Germany, (2)Bruker Japan, Yokohama, Japan, (3)Bruker Inc, United States

For the analysis of microplastics, a detailed material characterization can be essential to identify its origin,
fate and potential toxicity. Since most of these plastic samples comprise of a complex mixture of
ingredients including several types of polymers and co-polymers plus various end groups, the mass
spectral analysis can be quite complicated. Here, we introduce MALDI-TOF-MS in combination with
Kendrick Mass Defect (KMD) plots as a powerful and convenient tool for assessing information from
microplastics. The benefit of the KMD plot is its ability to simplify the interpretation of complex polymer
spectra. By plotting polymer signals on a two-dimensional plane based on their KMD values, a clear linear
trend emerges with the addition of repeat units, facilitating easier interpretation even for mixed samples.
This unique feature makes the KMD plot invaluable for unraveling the composition and structure of
intricate mixtures in plastic material. An autoflex maX MALDI-TOF (Bruker) was used in positive
reflector mode for data acquisition of model plastic samples. Samples were dissolved in THF at a
concentration of 10 mg/ml and mixed with matrix as well as NaTFA for an increased ionization
efficiency. The acquired mass spectral data were processed by the flex Analysis software for peak picking
and external calibration with the Bruker fleXstandard polymers, followed by data analysis in Polytools 2.0
(Bruker) for KMD plot display and homopolymer assignment. In addition, Polymerix 3.01 (Sierra
Analytics,; Modesto, CA). was used for copolymer spectra interpretation. Data will be shown from various
complex plastic and polymer samples. With the extremely high complexity of the spectra, a manual
spectrum interpretation becomes very time consuming or even impossible to perform. In the KMD plot,
the various polymers show up in horizontal or diagonal lines or grid-like structures revealing the polymer
subunit including the presence of co-polymers, possible oxygenation and various end groups. PolyTools
generates a resulting table summarizing the information from the KMD plot. For those distributions in the
KMD plot which were assigned to copolymers, a further investigation was carried out by Polymerix. E.g.,
samples revealed propylene glycol, esters of one propylene glycol with phthalic acid (PGPA) as monomer
B.

1.09.P-Mo0106 Accurate High Throughput Microplastics Characterization on Aluminum-Coated
Filter Using the Agilent 8700 Laser Direct Infrared (LDIR) Chemical Imaging System

Wesam Alwan' and Andreas Kerstan’, (1)Agilent Technologies, Australia, (2)Hewlett-Packard-Str. 8,
Agilent Technologies
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Indeed, microplastic pollution has become a significant environmental concern due to its potential impacts
on ecosystems and human health. The Agilent Laser Direct Infrared (LDIR) chemical imaging system
represents an innovative approach to imaging and spectral analysis, particularly in the context of
microplastic identification and other applications that require chemical characterization of materials.
Depending on the level of suspended solids presents, ASTM D8333 describes the steps required for
microplastics sample preparation. Regardless of analysis technique used, samples with various levels of
microplastics eventually require a filtration step. At present, the Agilent 8700 LDIR microplastics sample
introduction can be achieved directly on gold-coated filters. To minimize the cost associated with gold-
coated filters while maintaining easy and efficient sample introduction method, accurate microplastics
characterization with the 8700 LDIR can be performed on aluminum-coated polyester filters. This study
outlines the utilization of the Agilent 8700 LDIR in achieving accurate microplastics characterization on
aluminum-coated filters in terms of particles detection, particle count repeatability, particle size accuracy
and identification of common microplastics.

1.09.P-Mo107 Micro- and Nanoplastics — A Wish List for Reliable Determination of the Risks for
Humans

Dana Kuhnel', Anita Jemec Kokalj?, Anja Franziska Ruth Marie Ramsperger®, Damjana Drobne’, Anna
Undas?’, Annegret Potthoff°, Korinna Altmann®, Willie Peijnenburg’, Nina Jeliazkova®, Anani K. Afanou’,
Martin G.J. Loder!?, Christian Laforsch'’, Rudolf Reuther!'' and Bernd Moritz Giese'?, (1)Helmholtz
Center for Environmental Research, Germany, (2)University of Ljubljana, Biotechnical Faculty, Slovenia,
(3)University of Bayreuth, Animal Ecology I & BayCEER, Germany, (4)Wageningen Food Safety
Research, part of Wageningen University & Research, Netherlands, (5)Fraunhofer Institute for Ceramic
Technologies and Systems IKTS, Germany, (6)Bundesanstalt fur Materialforschung und -prufung,
Germany, (7)Institute of Environmental Sciences, Leiden University; National Institute of Public Health
and the Environment, Centre for the Safety of Substances and Products, Netherlands, (8)ldeaconsult,
Sofia, Bulgaria, (9)National Institute of Occupational Health, Norway, (10)University of Bayreuth,
Animal Ecology I & BayCEER, Bayreuth, Germany, (11)ENAS Environmental Assessments, Germany,
(12)Institute of Safety and Risk Sciences, BOKU University, Austria

The assessment of risks to human health from micro- and nanoplastics (MNPs) and their associated
chemicals is hampered by significant uncertainties and data gaps regarding human exposure, biological
fate and potential health effects. There is also a notable lack of validated test MNPs, natural particles to
serve as reference controls, and lack of harmonised toxicological assessment methods specifically
designed for the unique properties of MNPs. These limitations contribute to data scarcity and further
complicate exposure and hazard assessment for MNP and their associated chemicals. The European
research cluster CUSP (https://cusp-research.eu/) aims to fill these gaps by providing reliable data and
suggests approaches for assessing human exposure and health risks associated with MNPs and their
associated chemicals, including contaminants. As part of this initiative, five projects address the health
risks of MNPs from different perspectives, focusing on different exposure pathways and health effects. In
particular, the PlasticsFatE project (https://www.plasticsfate.eu/) structures the data requirements and
developes strategies to overcome both general and material-specific barriers to MNP in hazard and risk
assessment. Based on safety research on engineered nanomaterials, which has shown that it is impossible
to experimentally test all MNP variants and their chemical mixtures, CUSP emphasises the need for
pragmatic approaches. These approaches aim to effectively utilize knowledge from nanomaterial research,
emphasize the reuse of generated data on fate and effects of MNPs, as well as identify and address data
and knowledge gaps along with uncertainties, while considering the specific properties of MNPs and test
approaches. This poster provides a structured overview of the current challenges in the risk assessment of
micro- and nanoplastics and introduces the first step of categorising the different types of obstacles.
Specific strategies to overcome these different types of challenges will be presented. This work was
funded by the European Union s Horizon2020 Research and Innovation Programme, under the Grant
Agreement number 965367 (PlasticsFatE).

1.09.P-Mo0108 Detection of Microplastics in Amniotic Fluid and Placenta in Preeclampsia and
Healthy Full-Term Pregnant Women without Underlying Conditions

DaEun Jeong', Bo Young Choi', Min Jung Lee'!, Juyang Kim?, Yunjeong Lee?, Jaehak Jung® and Hyeon Ji
Kim!, (1)Department of Obstetrics and Gynecology, Seoul National University Bundang Hospital, Seoul
National University College of Medicine, Korea, Republic of, (2)Korea Institute of Analytical Science and
Technology, Korea, Republic of

Microplastics (MPs) are now ubiquitous in the environment and can enter the human body through various
exposure routes. Concerns have risen around their impact on human health, especially in vulnerable
populations such as pregnant women and their fetuses. Preeclampsia (PE), a pregnancy-specific
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hypertensive disorder, is characterized by high blood pressure and organ dysfunction, often linked to
placental vascular abnormalities and inflammatory responses. Although studies have confirmed MPs in
placental and amniotic fluid samples, data linking MPs to perinatal complications, such as PE, remain
scarce. Given that MPs may induce inflammation and oxidative stress, their presence could exacerbate PE-
related placental dysfunction, posing risks to both maternal and fetal health. This study aims to
systematically detect and analyze MPs in amniotic fluid and placental samples from pregnancies
complicated by PE and compare these findings with MPs detected in samples from healthy, full-term
cesarean deliveries in women without PE or other underlying conditions. Under appropriate IRB approval,
informed consent was obtained from pregnant women scheduled for cesarean delivery at Seoul National
University Bundang Hospital. During the procedure, amniotic fluid and placental samples were collected,
adhering to stringent protocols to prevent plastic contamination. Cotton, glass, and metal instruments were
exclusively used for sample handling and storage. MPs were detected using ?-Raman spectroscopy
following extensive pre-processing to eliminate organic materials. Blank control tests were conducted to
ensure that air, collection instruments, and pre-processing reagents were free of plastic contamination. We
analyzed MP particle size, type, and concentration, comparing findings between PE and healthy, full-term
control groups. Additionally, inflammatory markers in amniotic fluid (e.g., CRP, interleukins, MMPs)
were measured via ELISA to assess differences in inflammatory responses between the two groups.

1.10.A Exploring the Complex Dynamics and Ecotoxicological Impacts of Micro- and Nanoplastics
in Aquatic Systems

1.10.A.T-01 Exploring Vegetation Complexity as a Driver of Microplastic Accumulation in Coastal
Marshes

Hayley Mcllwraith’!, Penelope Lindeque’, Trevor Tolhurst® and Matthew Cole?, (1)Plymouth Marine
Laboratory and University of East Anglia, United Kingdom, (2)Plymouth Marine Laboratory, United
Kingdom, (3)University of East Anglia, United Kingdom

Coastal vegetated wetlands, such as mangrove forests, seagrasses, and saltmarshes, are thought to act as
traps for both macro- and microplastic pollution. While microplastics occurrence in coastal vegetated
sediments is well documented, there is conflicting evidence on whether the presence of vegetation
enhances microplastics trapping relative to unvegetated sites. There are many potential underlying drivers
of microplastic entrapment that have yet to be explored. Through a combination of laboratory flume
experiments and field observations, we investigated three factors influencing microplastic trapping in
vegetated wetlands: vegetation structure, species diversity, and microplastic type. In a controlled flume
experiment we tested the effects of grassy and branched forms of vegetation structure and microplastics
that differed in shape, size, and polymer type on microplastic trapping efficiency. Following this, we
collected sediment samples from four levels of species diversity across a saltmarsh (Blakeney National
Nature Reserve, United Kingdom) to explore how microplastic accumulation patterns change from the
laboratory to the field. Quadrats (N =20; n = 5) were randomly stratified in areas with no vegetation,
monospecific grass (Spartina anglica), monospecific branched (Atriplex portucaloides), and diverse (>3
species) sites. From the laboratory experiment we observed that the presence of vegetation did not affect
the number of microplastics trapped but did affect location of deposition. Microplastic shape, rather than
polymer, was the dominant factor in determining whether microplastics were retained in the sediment or
adhered to the vegetation canopy. We predict that our field observations will reveal similar patterns to the
flume experiment in addition to highlighting interacting effects from both biological and physical
processes. The outcome of this work will enrich our understanding of coastal vegetation as a microplastics
sink and inform where hotspots of microplastic accumulation are most likely to occur within a biogenic
canopy. By increasing our understanding of microplastics pollution within highly valued coastal habitats,
we can aid protection, restoration, and potential clean-up efforts.

1.10.A.T-02 Leaching Potential of Weathered Ocean Plastics: Insights from Cross Sectional Metals
Analysis and Mapping

Lyndsey Hendriks', Denise M Mitrano’ and Matthias Egger’, (1)University of Vienna, Austria,
(2)Department of Environmental Systems Science, ETH Zurich, Switzerland, (3)Ocean Cleanup,
Netherlands

Plastic pollution poses an environmental threat, with millions of tons of waste entering the oceans
annually. Once in the ocean, plastics undergo various aging processes due to their prolonged exposure to
harsh marine environments including UV radiation from sunlight, wave and wind stress, mechanical
abrasion, thermal oxidation, and biodegradation. Through these weathering processes, their chemical and
physical properties are altered and hazardous metals natively in the plastics can be released. Altematively,
inorganic substances in the water can sorb onto the plastic surface. While analytical techniques such as
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FT-IR and Raman spectroscopy are commonly used to assess polymer composition, they do not allow for
the detection of inorganic substances, such as metals, within the plastic matrix. This study aims to address
metal distribution within pristine and ocean-weathered plastic items recovered from marine environment
to better understand potential pollutant uptake and release. Laser Ablation Inductively Coupled Plasma
Time-of-Flight Mass Spectrometry (LA-ICP-TOFMS) allows to perform elemental mapping with high
spatial resolution. By sectioning plastic samples and scanning their cross-sections, it provides a deeper
understanding of metal distributions, patterns of accumulation, and leaching tendencies. Our analysis
identified distinct metal distribution patterns, including: (1) surface enrichment of biofilm-associated
elements such as Naand Mg, (2) uniform distribution of some metals such as Al, Cu, and Zn, potentially
used during manufacturing, (3) gradual surface-to-core increases in elements like Mg, Ca, I, suggesting
adsorption, and (4) leaching of manufacturing-related elements like Sb. Correlation analyses further
distinguished elements likely acquired during marine exposure from those originally incorporated into the
plastic during manufacturing. This study demonstrates the potential of LA-ICP-TOFMS mapping for
detailed profiling of weathered plastics, providing critical insights into pollutant dynamics in marine
environments. These findings enhance our understanding of metal uptake and leaching in weathered
plastics, contributing to the assessment of ecological risks and informing strategies for managing plastic
pollution in marine ecosystems.

1.10.A.T-03 A High-Resolution Spatial Model to Predict the Distribution of Microplastics in
European River Basins: ePLAS

Yichen Sun’, Jikke van Wijnen? and Ad Ragas’, (1)Radboud university, Netherlands, (2)Open univeristy,
Netherlands, (3)Radboud univeristy, Netherlands

Microplastic pollution has emerged as a pressing environmental concern, particularly in aquatic
ecosystems where rivers act as key conduits transporting these pollutants. While models for microplastic
transport in river systems do exist, they are typically limited to smaller-scale environments or single
catchments, and comprehensive, high-resolution models for extensive geographic regions like entire
countries or continents remain scarce. This study utilizes the existing ePiE (Exposure to Pharmaceuticals
in the Environment) framework, integrating it with multimedia box modeling to assess the fate of
microplastics within the lacustrine and riverine systems at a high spatial resolution (~1x1 km). Our
approach combines per capita emissions of microplastics with spatially detailed data on wastewater
treatment plant (WWTP) locations and characteristics across Europe. This integration allows for precise
predictions of microplastic concentrations at specific coordinates downstream of emission points. The
model considers distinct physical properties of microplastics (size, shape, and density) and incorporates
various fate processes such as advective transport, heteroaggregation, sedimentation-resuspension, burial,
and bed load transport, thereby providing a comprehensive analysis of microplastic dynamics in water and
sediment layers. Initial observations from a case study conducted in the Elbe River Basin suggest that the
model can identify potential hotspots of microplastic accumulation, demonstrating its potential as a
promising tool for developing strategies to mitigate the environmental impact of these contaminants.

1.10.A.T-04 Investigations of Fragmentation, Aggregation and Settling of Microplastic in Complex
Riverine Environments

Lucas Kurzweg', Oliver Kretschmar', Martin Socher’!, Andreas Fery? and Kathrin Harre'!, (1)Dresden
University of Applied Sciences, Germany, (2)IPF Dresden, Germany

Polymeric materials (PM), including microplastics (MP) and nanoplastics (NP), undergo complex
transformation processes in riverine systems, altering their size, shape, density, and surface chemistry.
These transformations, driven by factors like flow conditions, polymer properties, and environmental
factors, are crucial for understanding MP behaviour and their ecotoxicological impacts. A holistic
approach including fragmentation, aggregation and settling on PM is presented to improve the
understanding of MP in complex aquatic environments. Fragmentation experiments using a Taber Abraser
demonstrated that MP release rates vary by polymer type, with polystyrene exhibiting the highest rates and
polyamide the lowest. Despite differences in release rates, particle size distributions were consistently
bimodal, suggesting overlaying fragmentation mechanisms and a mechanical fragmentation threshold.
Shore D hardness was identified as a key predictor of MP release, with insights to support the
development of models that estimate MP release during bed load transport using sediment transport data.
Aggregation and sedimentation experiments focused on low-density polyethylene (LDPE) particles
modified by UV irradiation and biofouling. Surface modifications reduced hydrophobicity, increasing
water affinity and enhancing particle aggregation and settling. Laboratory and environmental experiments,
including field exposure studies in the Elbe River, revealed that modified LDPE particles are more likely
to settle under specific conditions, despite their low density. These findings provide a framework to
evaluate how laboratory results translate to real-world riverine processes. This research highlights the
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importance of considering polymer-specific behaviours in MP monitoring strategies and transport models.
By incorporating dynamic changes in particle size and shape, the study offers practical tools for assessing
MP release and transformations in aquatic systems. Ultimately, the findings enhance the understanding of
MP ecotoxicological impacts, supporting effective river management and pollution mitigation strategies.

1.10.A.T-05 Microplastic Fate and Transport in Rivers: A Flume Experiment

David Mennekes', Francesco Parrella’, Viola Dully’ and Denise M Mitrano?®, (1)Environmental Systems
Science, ETH Zurich, Switzerland, (2)ETH Zurich, Switzerland

Microplastic (MPs) pollution in aquatic environments has become a growing concern and understanding
their fate in rivers is important to predict particle exposure as part of an environmental risk assessment. To
date, a growing number of studies have focused on the interactions between MPs and sediments, while the
sedimentation of MPs in such systems has hardly been investigated. Here we constructed an experimental
flume setup designed to capture MPs dynamics in flowing water and predict their sedimentation
probability based on tracked particle trajectories. We developed a low-cost, reproducible setup using a
GoPro Hero12 Black camera and developed Python code in-house to analyze videos. Using 3D printed
sediment beds of varying grain sizes (plane, sand-sized, and gravel-sized), MPs fragments of five different
polymer chemistries (PET, PA, PS, PE, PP) with densities ranging from 0.90 to 1.4 g/cm? in three discrete
size classes (ranging from 100 pm to 1000 pm) were assessed. Water flow velocities reached up to 0.2 m/s
with a slope of up to of 1%. MPs sedimentation velocities varied with polymer type, particle size and flow
conditions, in agreement with established sedimentation theories. However, small particles, particularly
under highly turbulent flow conditions with rougher sediment beds, remained in suspension regardless of
polymer density. Finally, we found that the cavity traps observed were not sufficient to settle larger MPs
with densities lower than water (e.g., PP) despite turbulences introduced from the sediment bed. In
summary, our findings could be used in existing MPs fate and transport models to predict large-scale
exposures in water bodies, which can improve environmental risk assessments.

1.10.B Exploring the Complex Dynamics and Ecotoxicological Impacts of Micro- and Nanoplastics
in Aquatic Systems

1.10.B.T-01 New versus Naturally Aged Greenhouse Cover Films: Degradation and Micro -
Nanoplastics Characterization under Sunlight Exposure

Carmen Sorasan', Patricia Taladriz-Blanco’, Laura Rodriguez-Lorenzo’®, Begonia Espina’® and Roberto
Rosal', (1)Department of Analytical Chemistry, Physical Chemistry and Chemical Engineering,
University of Alcala, Spain, (2)Adolphe Merkle Institute, University of Fribourg, Switzerland,
(3)International Iberian Nanotechnology Laboratory, Portugal

Micro- and nanoplastics generated by the degradation of plastic products can persist in the environment
for prolonged periods, contributing to pollution and posing risks to wildlife and human health. Their
presence has been documented across various ecosystems, including soil, and in food and beverages.
Compared to macro- and mesoplastics, micro- and nanoplastics (MPLs and NPLs) exhibit distinct
behaviors and physicochemical properties. The formation of smaller MPLs and NPLs via
photodegradation has been demonstrated in earlier research, including studies quantifying NPLs derived
from MPLs of polystyrene (PS), polypropylene (PP), and low-density polyethylene (LDPE) under UV
exposure, as well as investigations into MPL formation from LDPE films with varying crystallinity.
Additionally, Sorasan et al. identified NPLs emerging during the photoaging of LDPE in water and from
marine plastic debris containing PE, PP, and PS, while Song et al. reported MPLs and NPLs in weathered
expanded PS containers. Other studies have examined the release of MPLs and NPLs from diverse plastic
items, such as tea bags, clothing during laundering, and disposable coffee cups. However, many of these
investigations overlook the varying effects of aging on naturally aged (used) plastics compared to new
ones. To gain an in-depth understanding of particle quantity and size distribution resulting from the
photodegradation of greenhouse LDPE cover films, we analyzed both new and used LDPE films over six
months using advanced nanotechnology methods. These cover films, originating from Almeria, Spain,
where more than 30,000 hectares are devoted to greenhouses, underscore the importance of our work due
to the typical six-month planting and harvesting cycle of most vegetables in this area. Raman
spectroscopy, electron microscopy, and nanoparticle tracking analysis were utilized to characterize the
chemical signatures, size and shape distributions, and concentrations of the plastic particles released
following simulated sunlight exposure over this period. Our study showed that new and naturally aged
greenhouse cover films release nanoplastics and exhibit different micro- and nanoplastic release
behaviors. Importantly, our data highlight the importance of using multiple techniques to analyze the
release of nanoplastics from the degradation of plastic products.
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1.10.B.T-02 Unveiling the Leaching Dynamics of Hydrophobic Additives from UV -Weathered
Plastics Using a Cosolvent Approach

Jiejie Ma', Deedar Nabi!, Aaron Beck!, Annika Jahnke’ and Eric P. Achterberg’, (1) GEOMAR, Germany,
(2)UFZ, Germany

Plastics exposed to UV radiation undergo surface weathering, leading to physical degradation and
chemical transformations that affect their environmental behaviour. This study focuses on the leaching
dynamics of hydrophobic additives from UV -weathered custom-made polyethylene (PE) and polyvinyl
chloride (PVC) materials with known polymer chemistry and additive compositions. While most studies
simulate aquatic environments by submerging plastics during UV weathering, this work uniquely explores
surface (dry) UV weathering followed by immersion in a cosolvent system to mimic environmental
leaching scenarios. Custom plastics were exposed to UV light for up to 48 hours, during which significant
visual changes were observed. PE materials exhibited varying degrees of discoloration, influenced by the
type and concentration of additives such as UV stabilizers, antioxidants, and flame retardants. PVC
samples showed pronounced degradation in the absence of stabilizers but remained visually stable when
additives like Tinuvin P were present. These results highlight the protective roles of specific additives
against UV-induced surface weathering. To study leaching behaviour of hydrophobic additives, a
cosolvent system of acetonitrile and water was used, addressing challenges posed by extremely low
solubility and slow leaching kinetics in pure water. Results indicated that leaching rates increased with
higher acetonitrile concentrations. However, UV exposure effects on leaching were inconsistent, with
lower additive concentrations observed in UV-exposed samples compared to dark controls. This
discrepancy suggests formation of transformation products, or redistribution of surface additives, as
supported by the US EPA s Chemical Transformation Simulator. By employing a cosolvent approach, this
study condensed environmental leaching timescales into laboratory experiments, enabling accurate
quantification of hydrophobic additives in pure water. These findings provide insights into the
environmental fate of hydrophobic additives and highlight the complexity of additive leaching dynamics
under UV exposure. Future research should focus on understanding transformation products and surface
additive interactions to better predict environmental impacts.

1.10.B.T-03 Unveiling the Multi-Tier Effects of Commercial PVA-based Dishwasher Pods on Danio
rerio Embryos: Insights on the Role of Additives

Giada Caorsi', Cristina Cremonesi’, Lara Nigro’, Marco Aldo Ortenzi®, Stefano Gazzotti®, Silvia Giorgia
Signorini’, Riccardo Sbarberi?, Stefano Magni?, Camilla Della Torre® and Andrea Binelli?, (1)University
of Milan, Italy, (2)Biosciences, University of Milan, Italy, (3)Chemistry, University of Milan, Italy,
(4)Biosciences, University of Milan, Milan, Italy

Water-soluble polymers (WSPs) are synthetic polymers widely applied in industrial, medical, and
consumer products. Despite their prevalence, WSPs are not regulated as plastics or chemical
contaminants, leading to the lack of monitoring, production estimation, and circular economy action plans.
This regulatory gap allows their uncontrolled release into aquatic ecosystems, raising considerable
concerns about their potential risks to organisms and human health. Therefore, this study aims to evaluate
the potential effects of polyvinyl alcohol (PVA), one of the most common WSPs, comparing the standard
powder, and PV A-based dishwasher pods in both powder and liquid form, on the freshwater biological
model Danio rerio embryos exposed for 120 hours post-fertilization (hpf) to the estimated concentration
(0.1 mg/L) for the civil wastewater treatment plant of Milan-Nosedo (N. Italy). Detection of additives in
the two types of dishwater pods was performed using Proton Nuclear Magnetic Resonance (1H-NMR),
while a multi-tier approach was employed to evaluate the effects across molecular, cellular, physiological,
and organism levels, including proteomics and metabolomics analyses, genotoxicity (micronuclei
formation, apoptosis and necrosis), reactive oxygen species (ROS) levels, acetylcholinesterase (AChE)
activity, as well as mitochondrial respiration and glycolysis. Additionally, heart rate was measured as
physiological endpoint, while at the organismic level various endpoints (e.g. distance moved, turn angle,
and thigmotaxis) were assessed to evaluate the swimming behaviour of D. rerio embryos. The IH-NMR
spectrum of PV A standard compared to powder pods revealed only few differences, while many for liquid
pods, suggesting the presence of several additives. Although the measurement and processing of some
endpoints are still in progress, we observed a significant alteration (p<0.05) for ROS, AChE, and heart rate
of embryos exposed to powder pods compared to controls, contrary to those exposed to the PVA standard.
These findings suggest that the additives present in commercial PV A-based products could be responsible
for the observed toxicity, aligning with our previous studies. Further analyses are ongoing to better
understand the ecotoxicological impact of these everyday PVA-based products on aquatic organisms.

1.10.B.T-04 In Vitro Toxicity of an Environmental Micro and Nanoplastic Mix Representative of
Plastics Collected at Five Beaches of the Bay of Biscay
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Nagore Gonzalez Soto’, Christelle Clerandeau’, Benedicte Morin?, Jer me Cachot’ and Miren P
Cajaravillé®, (1)CBET+ Research Group, Department of Zoology and Animal Cell Biology, Faculty of
Science and Technology and Research Centre for Experimental Marine Biology and Biotechnology PiE,
University of the Basque Country UPV/EHU, & EPOC UMR 5805, University of Bord, Spain, (2)EPOC
UMR 5805, University of Bordeaux, CNRS, Bordeaux INP, France, (3)CBET Research Group,
Department of Zoology and Animal Cell Biology, Faculty of Science and Technology, Research Centre for
Experimental Marine Biology and Biotechnology PIE, University of the Basque Country UPV/EHU, Spain
Despite increasing micro and nanoplastic (MNP) research, limited information on toxicity of realistic
environmental MNPs exists. This study aims to assess the toxicity of an environmental MNP mix
representative of plastics collected in beaches of the southwest part of the Bay of Biscay (BoB) on RTL-
W1 cells. Plastics were collected following the OSPAR guideline once per season in 5 beaches of the
Basque Country: 4 in Spain from January to October 2023 and 1 in France from July 2023 to April 2024.
Polymer composition of each item was identified by FTIR and then items were micronized to <250 pm by
polymer. MNPs were mixed keeping the polymer composition by weight to produce MNPs representative
of each beach and season (winter, spring) and of the overall mix of all beaches and seasons (BoB-eMNPs).
For toxicity assessment leachates (Ich) and extracts (ext) were made by adding filtered distilled water,
DMSO or methanol to MNPs at 10 g/L and agitating them (24h, 190 rpm, 18°C, darkness). The liquid
phase was recovered by filtration (0.8 um). In methanol ext, DMSO was added postfiltration (1:1) and
methanol was evaporated with N2. Cells were exposed to Ich (0.01-100%) and ext (0.01-1%) for 24h for
cytotoxicity evaluation. Then, cell were exposed to 20% (per beach and season) or 10% (BoB-eMNPs)
and 1% Ich and exts for 4h or 24h to assess ROS production and EROD activity, respectively. 11 polymers
were identified in the items collected in the beaches. On a weight basis, a representative mix of plastics
beached at the Bay of Biscay consists mainly of PE, PVC, PP and smaller amounts of PA, PS, PET and
PUR. Per beach and season, all Ich caused cytotoxicity at 740% dilutions and almost all ext at 71%. ROS
increased significantly in cells exposed to all Ich at 20%, while different responses were observed for 1%
dilution of Ich, DMSO and methanol ext. EROD activity was induced in cells exposed to almost all Ich,
butnotto all ext. The Ich of BoB-eMNPs showed the highest cytotoxicity, with less than 50% of cells
surviving at 40% dilution and no cells surviving at 100% Ich. Cytotoxicity of DMSO and methanol ext
was similar in BoB-eMNPs as in beach and season MNP samples. ROS increased in cells exposed to 10%
Ich of BoB-eMNPs, while EROD activity was induced for all Ich and ext of BoB-eMNPs. These results
highlight the complexity of analyzing toxicity of environmental MNPs due to differences in polymer types
and proportions, additives, sorbed pollutants and aging degree. Funded by Spanish MICIU (project
FIERA), Basque Government (grant to consolidated group IT1743-22 and postdoctoral fellowship to
NGS), and Euskampus (LTC AquEus).

1.10.B.T-05 Predicting Microplastic Toxicity for Aquatic Organisms Using Machine Learning
Ana Leticia Antonio Vital', Scott Coffin’, Luan de Souza Leite’, Win Cowger?, Maaike Vercauteren®,
Andrea Bonisoli Alquati® and Magdalena M. Mair!, (1)Statistical Ecotoxicology, University of Bayreuth,
Germany, (2)California Office of Environmental Health Hazard Assessment, United States, (3)State
University of Campinas (UNICAMP), Brazil, (4)Moore Institute for Plastic Pollution Research, United
States, (5)Blue Growth Research lab, Ghent University, Ghent, Belgium, (6)California State Polytechnic
University Pomona, United States

Similar to Quantitative Structure-Activity Relationship (QSAR) models, which link the molecular
structures of chemicals to toxic outcomes, models are needed to link MNP traits to their toxicities. We
used the Toxicity of Microplastics Explorer (ToMEx) 2.0 database, which compiles data on MNP effects
on aquatic species from the published literature. Two datasets were prepared: (i) a high quality dataset
with data points filtered according to the quality criteria outlined by de Ruijter et al. 2020 (2,264 data
points); (ii) a full dataset from which only data points with missing values (NAs) were removed (4,768
data points). We applied a 5-fold cross-validation scheme to train boosted regression trees on tasks to
predict the toxicity. We compared the predictive performance of the two models and used Average
Marginal Effects to gain insights into the relationships between toxic outcomes and MNP traits,
experimental parameters, and species traits. Despite the high heterogeneity of our data, our models are
able to predict the presence/absence of effects with almost 80% accuracy. This performance was the same
for both datasets, suggesting that concentrating on high quality publications for data mining might be a
valid measure to reduce data mining efforts. Based on averaged marginal effects, we found that for both
models, increasing concentration and particle surface-area-to-volume ratio were associated with a higher
likelihood of observing a toxic effect. In contrast, measures linked to increased particle size (particle
surface area, length and volume) were associated with a lower likelihood of observing a toxic effect.
Based on current data availability from published studies, it is unfortunately impossible to link toxic
outcomes to specific MNP properties (i.e., beyond shape, density, and dimensions). The reason for this is
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that MNP properties are often not measured and largely lack reporting (e.g., zeta potentials/surface
charges are only rarely reported). We argue that standardized experimental setups could help increase
comparability of results. Also, a stronger focus on characterizing MNP traits is needed to disentangle the
specific effects of different MNP properties. By identifying key toxicological MNP properties, models
similar to the ones we present here will be able to recognize less toxic combinations of microplastic traits,
which can support reliable hazard and risk assessments, as well as the development of new,
environmentally safer materials. This study was funded by the Deutsche Forschungsgemeinschaft (DFG,
German Research Foundation) SFB 1357 391977956.

1.10.P Exploring the Complex Dynamics and Ecotoxicological Impacts of Micro- and Nanoplastics
in Aquatic Systems

1.10.P-Tu058 Assessing the Plastic Removal Efficiency of Riverine Litter Collection and Prevention
Solutions

Mariana N. Miranda’, Juliette Grandjean’, Luca Muth?, Stephan Wagner?’, George Triantaphyllidis?,
Liesbeth De Keukelaere?, Tim H.M. van Emmerik’, Arno Doggen® Rok Pucnik’, Annamaria Vujanovic’,
Abdusalam Uheida®, Joydeep Dutta’, Daniel Gonzalez-Fernandez®, Dimitris Deligiannakis'’, Rinze de
Vries'!, Ana I Catarino’ and Gert Everaert', (1)VLIZ - Flanders Marine Institute, Research Department,
Ocean and Human Health Division, Belgium, (2)Hochschulen Fresenius gemeinnutzige
Tragergesellschaft mbH, Germany, (3)MINDS Technologies & Environmental Sciences PC, Greece,
(4)VITO - Viaamse Instelling voor Technologisch Onderzoek, Belgium, (5)Wageningen University,
Hydrology & Environment Hydraulics Group, Netherlands, (6)River Cleanup, Belgium, (7)University of
Maribor, Faculty of Chemistry and Chemical Engineering, Slovenia, (§)KTH Royal Institute of
Technology, School of Engineering Sciences, Sweden, (9)University of Cadiz, Department of Biology,
University Marine Research Institute INMAR, Spain, (10)DELVEC, Greece, (11)Noria Sustainable
Innovators, Netherlands

Rivers play a keyrole in the global plastic pollution crisis, by connecting sources of plastic litter from
anthropogenic to natural environments. However, efforts to mitigate plastics in rivers have been scarce. In
this work, we focus on solutions to reduce the current levels of pollution, which include technologies and
actions designed to collect plastics already polluting rivers or to prevent them from entering waterways.
Estimating the plastic removal efficiency of each solution is essential for evaluating its costs and benefits,
enabling policymakers and stakeholders to advance with informed decision-making. Furthermore, it
supports the development of customized and sustainable strategies to reduce plastic pollution. The
assessment method should account for the diversity of solutions developed so far, but also the range of
locations where they can be deployed (e.g., urban/rural river section, ports, water treatment facilities), and
the spatial and temporal variability of the plastic pollution in rivers (e.g., due to tides, seasonality,
hydroclimatic changes, and irregular pollution inputs). Due to this complexity, no harmonised method has
been adopted to evaluate the efficiency and effectiveness of the solutions, hampering their comparison. In
the INSPIRE project, we developed a new harmonized method to assess the efficiency of plastic removal
solutions in the field. With it, we cover manual cleanups and ten technologies that are being deployed and
tested in different river, urban water, and wastewater treatment plant locations in Europe (Danube, Douro,
Kamni ka Bistrica, Rhine, Po, Scheldt). To do so, we revised existing methodologies and organised the
assessment method in a modular approach that combines versatile protocols with pre-defined and qualified
test materials that mimic the environmental plastics target by the solution. This combination enables us to
carry out release-catch experiments to determine the percentage of plastic litter removed by the technology
or action and its characteristics (e.g., plastic size range). This approach resulted from an effort between
academia and industry to create improved guidelines for quantifying plastic removal efficiencies in a way
that is both comparable and unbiased. It also ensures flexibility and adaptability to accommodate a wide
range of solutions with diverse characteristics, that target different plastic sizes, and under distinct
conditions. Innovative Solutions for Plastic Free European Rivers (INSPIRE) is funded by the European
Union. Views and opinions expressed are however those of the author(s) only and do not necessarily
reflect those of the European Union or the European Climate, Infrastructure and Environment Executive
Agency (CINEA). Neither the European Union nor the granting authority can be held responsible for
them. This project has received funding under grant agreement No 101112879 (INSPIRE).

1.10.P-Tu059 Evaluation of the Effectiveness of Flocculants in the Removal of Plastics in
Wastewater Treatment Plants and Related Ecotoxicological Impacts

Cristina Cremonesi', Giada Caorsi', Stefano Magni®, Riccardo Sharberi®, Lara Nigro’, Camilla Della
Torré* and Andrea Binelli®, (1)University of Milan, Italy, (2)Biosciences, University of Milan, Milan,
Italy, (3)Biosciences, University of Milan, Italy
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The pervasive presence of plastics in the environment and their increasing release into natural ecosystems
represent a significant concern forboth human and environmental health. Wastewater treatment plants
(WWTPs) are identified as a primary source for plastics to enter water courses. Although various studies
have demonstrated the efficiency of certain polymer-based flocculants in removing plastics from
wastewater in laboratory tests, their potential application in WWTPs remains underexplored, and
numerous commercial polymer-based flocculants have not yet been tested. To address this gap, the aim of
this study is the evaluation of the effectiveness of different commercial polymer-based flocculants,
synthetic and natural, to decrease the plastic concentration in wastewaters. To ensure the applicability of
these flocculants in real-world scenarios, wastewater samples will be collected from two distinct type of
WWTPs (civil and industrial) to assess their effectiveness across different matrices and mixtures of
plastics. The outcome will provide insights into the practical applications and potential environmental
advantages of using these flocculants in WWTPs, contributing to the development of better strategies for
plastic mitigation and promoting more sustainable treatment processes. To achieve this goal, given that
flocculation is one of the final depuration processes in wastewater treatment, it is imperative to also
evaluate the effects that flocculants could be in aquatic ecosystems, their interaction with plastics and the
potential decrease of plastics ecotoxicity by using the freshwater crustacean Daphnia magna, one of the
most used aquatic biological models. Specifically, the study will investigate the exposure of this model-
organism to the most effective concentrations identified for each of the flocculants and plastics observed
in the removal efficiency experiments. The investigation will span various levels of biological
organization, from molecular to organismal. It will assess potential alterations in the proteome, as well as
changes in behavior, reproduction, and feeding patterns. This comprehensive approach aims to provide a
detailed understanding of how these treatments may influence aquatic organisms and ecosystem health.

1.10.P-Tu060 Modelling the Environmental Fate of Microplastics with UTOPIA, An Evaluative Unit
World Model for Microplastics

Maria del Prado Domercq’, Antonia Praetorius’, Sam Harrison’ and Matthew MacLeod', (1)Stockholm
University, Sweden, (2) University of Amsterdam, Netherlands, (3)UK Centre for Ecology & Hydrology,
United Kingdom

Plastic pollution is pervasive in the environment as a complex footprint of particles of different sizes,
shapes, compositions and properties. Despite the efforts made over the last decades to understand
microplastics' fate in the environment, uncertainties about their sources, transport, transformation
processes, and microplastics properties are still prevalent. To advance our understanding of plastic
pollution and its associated risks, knowledge integration and extrapolation is urgently needed. In this
context, process-based mass-balance models offer a useful platform for synthesising knowledge about
sources, processes and pathways, and estimate exposure concentrations of plastic pollution in all forms.
Here we present UTOPIA, an open-source process-based mass-balance model, that addresses the plastic
footprint challenge by simulating the fate of plastic particles across 17 environmental compartments,
accounting for five size classes and four aggregation states. By solving a system of coupled mass-balance
equations, UTOPIA estimates steady-state concentrations, persistence, and transport metrics such as travel
distance for the five size classes and four aggregation states globally and per compartment. Integrated
sensitivity and uncertainty analyses allow exploration of key factors influencing plastic fate. Accessible
via a web-based interface, UTOPIA enables users to define emission scenarios, identify dominant
reservoirs, and explore transport and transformation processes. The model serves as a reference
framework for screening-level risk assessments, hypothesis generation, and identifying knowledge gaps in
understanding microplastic pollution. The authors thank Cefic Long Range Research Initiative for their
funding support of the project LRI ECO56 (UTOPIA).The authors acknowledge support from InfraVis for
providing application expertise for visualization and web-interface development through the Swedish
Research Council grant 2021-00181.

1.10.P-Tu061 Untangling the Influencing Factors Governing the Interaction Between Plastics and

Metals: A Focus on Conventional and Compostable Plastics

Ludovica Botta', Gilberto Binda’, Stefano Camati’, Andrea Pozzi' and Davide Spanu’, (1)Department of
Science and High Technology, University of Insubria, Italy, (2)Norwegian Institute for Water Research,

Norway

Plastics, the most pervasive pollutants in ecosystems, pose a significant environmental threat by serving as

vectors of waterborne chemicals. These materials seem capable of adsorbing and releasing (trace) metals.

Their adsorption onto plastics may result in concerning environmental impacts, posing interest in the

alteration of their environmental fate. The sorption capacity of plastics is influenced by various factors,

many of which remain poorly understood. To address this critical knowledge gap, clarifying how polymer
type, additive content, and ultraviolet (UV) degradation affect this phenomenon is essential. Our study
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aims to investigate the adsorption likelihood of copper (Cu) and lead (Pb) on plastics in aquatic
environments. We selected two polymers, namely a conventional polymer (low density polyethylene) and
a compostable polymer (polybutylene adipate terephthalate, since this type is commonly used as
environmentally friendly alternative). For both types, pristine pellets - ideally without any additive - and
end-use plastic materials were considered. All these samples were both analyzed as they were (i.e.,
pristine) and after a degradation process induced by UV radiation. These samples were compared
regarding their physicochemical properties (i.e., surface morphology, functional groups) and their sorption
affinity towards Cu and Pb (after adsorption kinetics experiments). The adsorption process was also
validated by assessing the metal content before and after the sorption experiments. The results of
adsorption experiments highlight the key role of additives in plastics as a primary factor influencing
adsorption capacity. In fact, end-use plastics show significant metal adsorption, unlike pristine pellets,
which show none. Regardless of the other factors, the UV degradation can increase the adsorption
capacity, as well as the presence of the compostable polymer. The nature of the interaction was also
assessed through kinetic models. Both pseudo-first order and pseudo-second order models explained
adsorption, suggesting a complex, multi-step process. Our study provides valuable insights into the
behavior of plastics with heavy metals, emphasizing the roles of UV degradation and chemical
composition. These results highlight the critical influence of chemical composition on plastic behavior in
the environment, as well as the uncertain behavior of compostable polymers.

1.10.P-Tu062 Bridging Laboratory and Nature: Exploring the Adsorption Behaviours on True-to-
Life Microplastics

Mario Rigo!, Serena Ducoli’, Ula Putar?, Fabjola Bilo', Eva Margui®, Gabriela Kalcikova®, Laura
Borgese!, Laura Eleonora Depero’ and Stefania Federici', (1) University of Brescia, Italy, (2) University of
Ljubljana, Slovenia, (3)University of Girona, Spain, (4)Faculty of Chemistry and Chemical Technology,
University of Ljubljana, Slovenia

Although microplastics are widely recognised as a modern environmental threat, current studies
predominantly employ polymeric models, i.e., pristine spherical microplastic particles (microbeads).
These model materials enable the unraveling of modes of action, mechanisms, and other insights, but they
share little to no analogies with microplastics found in nature. Therefore, there is an urgent need to create
a material that better reflects the real characteristics of naturally formed microplastics, bridging the
boundaries between laboratory parameters and the rules of nature. To address this problem, we
investigated the broad-spectrum of adsorption capabilities of a novel, true-to-life type of test microplastics
obtained by employing different fragmentation techniques, namely ultracentrifugal milling and mixer
milling, using commercially available plastic products. In particular, we investigated the adsorbome
profile through the biofilm formation with various biotic components, the absorption of metal cations, i.c.,
Ni?? and Pb??, and also the exposure to other organic pollutants such as perfluoroalkyl substances. Biofilm
formation on these microplastics alters their physicochemical properties, potentially enhancing pollutant
uptake. These results suggest that true-to-life microplastics provide more reliable assessments of
environmental risks associated with microplastics. Furthermore, our preliminary findings demonstrate that
true-to-life microplastic exhibit different adsorption behaviours depending on the polymer type, metal
cation, and/or organic pollutant investigated. The study underscores the importance of employing
environmentally relevant microplastic test materials to better understand their interactions with pollutants
and biota, thereby improving the consistency of environmental risk assessments and informing mitigation
strategies. This contribution is based upon work from COST Action CA20101 Plastics monitoring
detectiOn RemedlaTion recovery PRIORITY, supported by COST (European Cooperation in Science and
Technology, www.cost.eu). S.F. acknowledges the Italian Ministry of University and Research (Research
program Research Projects of National Relevance, PRIN 2022 ) and the project PLASTACTS
202293AX2L, CUP D53D23009050001.

1.10.P-Tu063 Factors Impacting Resuspension of Microplastics from Rivers: Analysis of Burial and
Shielding Effects of Sediment Beds

Francesco Parrella’, David Mennekes’ and Denise M Mitrano’, (1)ETH Zurich, Switzerland,
(2)Environmental Systems Science, ETH Zurich, Switzerland

Riverine systems can retain considerable amounts microplastics (MPs) through sedimentation, but their
resuspension depends on multiple factors. These include particle characteristics (size, morphology,
density) and hydrodynamic conditions (flow velocity, sediment bed structure). The resuspension of natural
particles has been studied using various models for bed load transport, such as Shield theory, where the
critical shear stress (function of flow velocity, viscosity, particle density and size) describes the
hydrodynamic conditions at which a particle could be resuspended. However, little is known on if MPs
behavior can also be predicted by these standard models due to significant differences in the properties
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between natural particles and MPs. How specific river morphologies such as bed thickness and grain size
impact resuspension is also unexplored, both in the context of 1) shielding/exposure effects exerted by
grains on MPs deposited on the sediment surface and 2) MPs resuspension potential when buried within
the sediment bed. Here we investigated MPs resuspension using a flume setup across various sediment
grain sizes and bed thicknesses under different flow rates. The shielding effect was anticipated to be
dependent by the grain size, with larger ones expected to have higher shielding potential than smaller
ones. We found that larger grains limited MPs resuspension by changing the bed porosity instead. Large
grains allowed MPs to deposit between the pores and cavities, limiting their resuspension. This effect was
more pronounced with thicker bed where particles could deposit more in depth and be lost. Smaller grains
lead to a more compact bed where MPs deposited on the surface were more exposed to the flow shear
stress and more easily resuspended. When MPs were buried within the sediment bed, the main factor
influencing their resuspension was the bed thickness, with thin layers allowing more MPs to resuspend
than thicker ones. For both the scenarios tested, higher flow rates resuspended more particles than lower
ones due to increased shear stress. Collectively, these results provide a better understanding of MPs
transport in rivers by assessing the conditions which facilitate particle resuspension in various scenarios
where bed load transport models do not directly apply. With the data collected we supported future
modeling efforts to predict MPs fate, accumulation and transport in rivers.

1.10.P-Tu064 The Role of Flooding in the Distribution of Microplastics in an Arid Zone Stream
Michael J Barry', Fatema Al Magbali’ and Hassan Al Reasi®, (1)Biology, Sultan Qaboos University,
Oman, (2)Sultan Qaboos University, Oman, (3)Sohar University, Oman

Plastic waste has been detected on every continent and in every biome, from the deepest ocean trenches to
deserts and mountains. Freshwater ecosystems are particularly at risk as sinks for microplastics (MPs).
Factors that affect the distribution of microplastics in temperate areas are well studied, however, relatively
little is known of processes in arid zones. The aim of this study was to investigate the effects human
activities and flooding on the distribution of MPs in an arid zone stream, in the Sultanate of Oman.
Sediment samples were collected from nine sites along the stream and two sites in the coastal floodplain.
All sites had slow moving water, except Site 9, which was dry. Site 9 was in front of a flood retention dam
designed to slow the flow of water to the sea. Samples were taken during the dry season and again shortly
after flooding. Each site was categorized based on physico-chemical features and local human activities.
Microplastics were separated from the sediments using a density gradient and were classified based on
size, shape and colour. Polymers were identified using micro-Fourier Transform Infrared Spectroscopy (u-
FTIR). In both seasons, the most common shapes were fragments, followed by fibers, while most MPs
were between 10-50 pum. MPs abundance was positively correlated with total organic carbon, silt, and
clay, and negatively correlated with sand content. Before flooding, most microplastics were associated
with residential and agricultural zones, and lowest densities were in the middle reaches that were remote
and hard to reach. The average concentration of MPs increased at most sites after the rain, suggesting that
MPs in the surrounding watershed were washed into the stream. The most dramatic increase was at Site 9,
the flood retention dam, where numbers increased from 927.7+205.5 MP/Kg to13166.7+433.3 MP/Kg
after rain, indicating that many particles accumulated at the dam base. As this site was dry, and
predominantly consisted of fine clay, the MPs would eventually be distributed by wind, potentially
creating a hazard to surrounding areas. Overall, we demonstrated that MP abundance is highly sensitive to
local activities. The flood retention dam reduced the number of MPs reaching the sea, but also created a
potential hazard by concentrating them in a dry basin where they will be distributed aerially. This study
was funded by The Research Council Oman (RC/GRG-SCI/BIOL/23/01)

1.10.P-Tu065 Testing Single and Combined Environmental Stresses on their Potential to Induce
Microplastic Fragmentation and Dissolution: Results on Abiotic Hydrolysis

Patrizia Pfohl', Omar Tantawi®, Katherine Santizo?, Joana Marie Sipe*, Mark Wiesner?, Sam Harrison’,
Claus Svendsen’®, Desiree Plata’ and Wendel Wohlleben,!, (1)BASF SE, Germany, (2)Massachusetts
Institute of Technology, MIT, United States, (3)Cefic, Belgium, (4)Duke University, United States,
(5)UKCEH, United Kingdom

To optimally assess the fate of microplastics in the environment, it is essential to understand the
mechanisms behind their degradation and fragmentation over time. Depending on the environmental
compartment, microplastics encounter various environmental stressors (e.g., UV radiation, humidity,
temperature, enzymatic activity) that can lead to polymer aging and subsequent fragmentation. Several
decades of polymer aging research can serve as a basis to understand these complex environmental aging
mechanisms. For microplastic fate assessment this knowledge needs to be expanded by investigating the
fragmentation and release of secondary species, correlating them to the detectable changes in polymer
properties. Abiotic hydrolytic reactions can be one potential environmental degradation pathway but the
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impact of hydrolysis on polymer properties and fragmentation are rarely investigated. Determining the
release rates of secondary micro- and nanoplastics, as well as dissolved organic carbon (DOC) under
abiotic hydrolytic conditions, is essential for a better understanding of the issue. Here we conducted
systematic comparative studies by testing the OECD TG111 and 3 more hydrolysis protocols on 7 types of
microplastics (HIPS, LDPE, PP, PA-6, TPU, PLA, PET).We varied the temperature of artificial seawater
(4, 22, 65 °C) and the pH (4, 7, 9) of ultrapure water. Various analytical methods were employed to
quantify the time-dependent and size-selective release of DOC, as well as micro- and nanoplastic
fragments up to 100 daysand even | yearaging. The chemical composition of the microplastic particles
had the most significant effect on the type and quantity of species released, with only a few polymer types
being affected by the treatments at room temperature. It was found that increased temperature had the
most substantial influence on microplastic degradation and fragmentation. This study also revealed
distinct polymer-derived DOC dynamics of PA-6 and PLA at 65°C. PA-6 exhibited stable DOCpool over
100 days, while PLA showed a dramatic increase. Liquid chromato graphy high resolution mass
spectrometry (LC-HRMS) non-target analysis identified 561 unique features for PA-6, with minimal
changes in chemical profiles, while PLA showed a dynamic chemical and kinetic evolution of degradation
products.

The data obtained from these experiments are currently being utilized to enhance the parameterization of
the mechanistic fragmentation model FRAGMENT-MNP.

1.10.P-Tu066 Microplastic Contamination at Various Early Developmental Stages of Marine Fish
from Coastal Waters in Taiwan

Ming-Yih Leu', Sun-Hon Lin°, Te-Yu Chen’ and Fung-Chi Ko’, (1)Department of Biology, National
Museum of Marine Biology and Aquarium, Taiwan (Greater China), (2)Graduate Institute of Marine
Biology, National Dong Hwa University, Taiwan (Greater China), (3)National Museum of Marine
Biology and Aquarium, Taiwan (Greater China)

Microplastics (MPs) are widespread in coastal seas, posing risks to marine life. Planktonic fish larvae and
juveniles, essential for fish population sustainability, are particularly susceptible to MPs, environmental
stress, and predation. However, the effects of MP ingestion on larval fish remain poorly understood. This
study investigated MP ingestion in 173 larval and juvenile fish from the coastal waters of Qieding,
Taiwan. Gastrointestinal tracts were analyzed using alkali digestion, microscopy, and FT-IR analysis,
revealing MPs in 21.39% of samples at an average of 0.35 £ 0.78 MPs individual-1. A total of 59 MPs
were identified across 20 fish species, with whipfin silver-biddy (Gerres filamentosus) showing the
highest count (14 items; range: 0 3 MPs individual-1). Polyethylene terephthalate (PET) was the most
common polymer (44.07%), while fibers constituted the majority of particles (89.83%), primarily
transparent (54.24%). Nearly half of all MPs measured between 1 and 5 mm. MPs were positively
correlated with fish size (R> =0.038, p =0.009), and more advanced developmental stages, such as
juveniles, showed a significantly higher incidence of MPs (p < 0.001). This trend indicates that MPs are
more frequently ingested by juvenile or larger fish larvae. These findings provide essential insights into
MP contamination in Taiwanese waters, highlighting potential impacts on the health of planktivorous
larval fish and marine ecosystems. This study was financially supported by Grants from the National
Science and Technology Council (NSTC 111-2611-M-291-001, NSTC 112-2611-M-291-003, and NSTC
113-2611-M-291-005) of the Republic of China to Ming-Yih Leu.

1.10.P-Tu067 Identification and Characterization of Microplastics in Mussels from the Bay of
Biscay

Isabella Gutierrez-Zabala', Nagore Gonzalez Soto’, Eider Bilbao!, Amaia Orbea PhD', Jer me Cachot’,
Sophie Lecomte® and Miren P Cajaraville’, (1)CBET Research Group, Department of Zoology and
Animal Cell Biology, Faculty of Science and Technology and Research Centre for Experimental Marine
Biology and Biotechnology PiE, University of the Basque Country UPV/EHU, Spain, (2)EPOC UMR
5805, University of Bordeaux, CNRS, Bordeaux INP, France, (3)CBMN, UMR 5248, University of
Bordeaux, CNRS, Bordeaux INP, France

Recent studies classified the Bay of Biscay (BoB) as a marine litter accumulation zone, but knowledge
about the characteristics of microplastics (MPs, 1 pmto 5 mm) in the region is scarce. Mounting evidence
suggests that MPs are ingested by marine organisms, harming aquatic life and ecosystems. Furthermore,
bivalves canbe sources of MP exposure to humans since they are usually consumed as whole. While
many studies focus solely on MPs, other anthropogenic particles (APs) such as cellulose, also exhibit
persistence and potential hazards to marine environments. In this study, the presence and characteristics of
APs including MPs were investigated in the whole flesh of marine mussels (Mytilus sp.) from the BoB,
coming from the field and aquaculture. Field samples were collected in the Butroi-Plentzia estuary and in
the Arriluze harbor (Basque Country-BC, Spain) in summer 2023 and in the Arcachon Bay, outside the
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harbor (France) in spring 2023. Aquaculture mussels were obtained from Galicia (Spain) in autumn 2023
and in Mendexa (BC, Spain) in winter 2022. The whole tissue of 10 mussels per site was analyzed.
Samples were digested with 10% KOH and sorted particles were characterized by visual analysis under a
stereomicroscope followed by polymeridentification by ATR-FTIR spectroscopy. APs were found in all
individuals analyzed. APs mean concentration per individual ranged from 1.40 (+1.20) to 7.60 (£7.23)
APs/ind, and APs mean concentration per fresh weight ranged from 0.20 (£ 0.13) to 0.75 (+ 0.60) APs/g
fw. APs found were classified as fibers (97.9%) and fragments (2.08%). The length of fibers ranged from
342.40(+159.38)to 76.97 (¥390.67) pm and width ranged from 8.20 (£3.46) to 19.46 (£10.57) um. The
most prevalent colours detected were black and transparent. The most abundant polymer found was
cellulose (60%). Six plastic polymers were detected: polyethylene terephthalate (PET), polyethylene (PE),
polyamide (PA), polystyrene (PS), polyvinyl chloride (PVC) and polyisobutylene (PIB), of which PA
fibers were the most common. In farmed mussels only PET and PA MPs were found, while a higher
polymer diversity was observed in wild individuals. No significant differences were found in AP
concentration and polymer composition among studied samples. These results can contribute to the
definition of baseline levels of MP occurrence in mussels from the BoB. Work funded by the Spanish
MICIU (project FIERA, ref PID2021-1286000B-100, MCIN/AEI/ 10.13039/501100011033 and ERDF A
way of making Europe ), the Basque Government (grant to the consolidated research group IT1743-22 and
a postdoctoral fellowship to NGS), the University of Bordeaux (internship grant to 1G), and Euskampus
Foundation (Laboratory for Transborder Cooperation LTC AquEus)

1.10.P-Tu068 The Role of Organismal Traits in Understanding Variability & Uncertainty in
Reported Biota Microplastic Concentrations

Davide Asnicar’, Benjamin Patrick de Jourdan', Danielle Philibert’ and Craig Warren Davis’,
(1)Huntsman Marine Science Centre, Canada, (2)Huntsman Marine Science Centre, St. Andrews, NB,
Canada, (3)ExxonMobil Biomedical Scienc,, United States

A significant body of ecotoxicological data has been developed for microplastics (MPs). However, there
remain challenges in synthesizing and interpreting these data within the context of ecological risk
assessment. While many of these challenges are being addressed, particularly those around study design,
QA/QC, and reliability, one significant challenge remains - identification of relevant species for use in the
development of ecological protection criteria (i.e., PNECs, HCS5). Previous studies have attempted to
derive these values, but without unanimity. This results in significantly different PNEC values as a
function of the selected particle characteristics (size, shape, polymer), and uncertainty as to the relative
sensitivities of different aquatic species to different MPs. This work summarizes the results of a systematic
quality review of over 400 MPs biomonitoring studies using criteria previously developed by Hermsen et
al., with minor modifications to integrate relevance and reliability more clearly for risk assessment &
prioritization of potential future environmental monitoring programs. For studies that met the criteria,
trait-based descriptors and particle characteristics and distributions were compiled for all species to
provide guidance on species selection and environmentally relevant exposure profiles for informing future
biomonitoring and risk assessment studies, highlighting knowledge gaps. The long-term objectives of this
work are three-fold first, to systematically compile and evaluate species-specific traits (e.g. feeding guild,
habitat, size, ingestion rate) data for a wide range of freshwater and marine species into a searchable
database for use in identification of sentinel species for ecosystem health & quality monitoring, and
ecological risk assessment. Second, this work is intended to provide a biologically -relevant framework
against which the relevance of existing (and developing) MPs reference materials may be evaluated and
additional studies prioritized. This can provide a systematic basis forthe inclusion or exclusion of species
or materials for the purpose of quantitative risk assessment in various environmental compartments. Third,
available information on functional traits can inform the selection of relevant and efficient species for
integrated biomonitoring programs in sea surface, subsurface, estuarine, and sediment environments.

1.10.P-Tu069 A New Active Device for Sampling Microplastics in Lakes: Development ofa Floating
Sampling Station

Isabella Gambino', Benedetta Villa’, Gloria Martegani’, Edoardo Luciani’, Gaia Bolla?, Elisa Terzaghi?,
Roberta Bettinetti’ and Antonio Di Guardo?, (1)DiSAT, University of Insubria, Varese, Italy,
(2)Environmental Modelling Group, Department of Science and High Technology, University of Insubria,
Italy, (3)Department of Human Sciences, Innovation and Territory, University of Insubria, Italy

The largest production of plastics lead to a significant increase of volume of plastic entering natural
environment. More than 80% of the plastics entering into aquatic ecosystems derived from terrestrial
ecosystem through rivers. Among freshwater ecosystems, lakes can be considered relatively closed
ecosystems compared to other aquatic environments and therefore a potential long term reservoirs for
microplastics (MPs). Recently there has been an increase in studies of freshwater water bodies as key

SETAC Europe 35" Annual Meeting 157



sources of drinking water and other paramount ecosystems services. Como basin in Lake Como (Northern
Italy) is characterized by a relatively low water exchange, receiving water from two streams with
wastewater treatment plants located along their course, which process domestic and industrial water, in
part of textile origin. Within LIFE CASCADE project a number of activities are aimed at reducing the
contribution of MPs and PFAS from the textile sector to surface water. For this reasons, in order to
determine MP in water, it is important to be capable to sample large amount of water in specific
geographic locations within the lake to study the fate of MPs. The aim of this study is to evaluate MP
levels in Como town basin of Lake Como and the contribution of river output. In order to reach this goal a
new MP sampling device was set up to collect larger volume samples at specific areas in the lake, rather
than large transects obtained with a manta trawl. Several lake water samples were collected in Summer
2024 from the Como basin and from the main inflow rivers, Cosia and Breggia. Samples were analyzed
with Py-GC-MS. Sediments were also collected. Overall, results were qualitatively in line with those
found in literature although only few studies reported polymer concentrations (ug/m3). The main
polymers found were polyethylene (PE), polypropylene (PP), nylon (N66) and polyethylene terephthalate
(PET). MP concentration was higher in littoral areas presumably affected by sediment re-suspension and
the presence of largest particles than in open water areas. However, the low concentration of MPs in
pelagic area could be also related to phytoplankton development and consequent suspended solid
deposition which scavenges MPs from the epilimnion. River Cosia and Breggia concentrations and water
flows allowed to estimate MP riverine contribution. Work is in progress and new monitoring campaigns
are needed to evaluate MP fate and their temporal evolution in Lake Como.

1.10.P-Tu070 Qualitative and Quantitative Assessment of Microplastics Derived from Antifouling
Paint in Effluent from Ship Hull Hydroblasting and Their Emission into the Marine Environment
Taekhyun Kim, Soeun Eo, Wonjoon Shim and Moonkoo Kim, Korea Institute of Ocean Science &
Technology (KIOST), Korea, Republic of

Microplastic (MP) pollution is a growing environmental concern, and ship paints have been identified as a
significant source of MPs entering the marine environment. Hydroblasting, a common ship hull cleaning
method, contributes to MP emissions, but its impact remains poorly understood. Understanding the
characteristics and scale of MP emissions from hydroblasting operations is critical for assessing their
contribution to global marine pollution. This study evaluated MPs generated during the hydroblasting of
an ocean-going vessel, focusing on particle number, size distribution, polymer type, and mass.
Additionally, an MP emission factor was calculated and extrapolated to estimate global emissions. Paint
particles released from hydroblasting were analyzed for their physical and chemical characteristics. The
emission factor (g/m?) was derived by dividing the total emissions by the vessel's wetted surface area
(WSA) (m?). This factor was then used to estimate global MP emissions based on the WSA of ships
worldwide and their cleaning frequency. Hydroblasting a vessel produced 4.3 x 10'? particles, with 99.9%
smaller than 5 mm, predominantly comprising acrylic-based particles. Of the 44.1 kg of antifouling (AF)
paint particles generated, 36.5 kg were smaller than 5 mm, including 18.2 kg of plastic emissions. The MP
emission factor was determined to be 8.43 g/m?. Using this factor, annual global MP emissions were
preliminarily estimated at 665.6 tons, with 550.2 tons consisting of MPs. This study demonstrates the
significant contribution of hydroblasting to marine MP pollution and emphasizes the urgent need for
stricter regulations on hydroblasting operations and waste disposal practices to mitigate environ mental
impacts. These findings provide critical data for policymakers to develop effective measures to reduce MP
pollution from ship maintenance activities, advancing efforts to protect marine ecosystems. This research
was supported by the Korea Institute of Marine Science & Technology Promotion (KIMST), funded by
the Ministry of Oceans and Fisheries, through the following projects: Land/sea-based input and fate of
microplastics in the marine environment (RS-2022-KS221604) and Techniques development for
management and evaluation of biofouling on ship hulls (RS-2021-KS211530) .

1.10.P-Tu071 Integrating Metals in the Complex Array of (Micro)Plastic Additives: A Preliminary
Screening in Conventional and Biodegradable Polymers

Gilberto Binda', Stefano Carnati’, Gabriela Kalcikova®, Rachel Hurley?, Luca Nizzetto?, Davide Spanu’
and Andrea Pozzi°, (1)Norwegian Institute for Water Research, Norway, (2)Department of Science and
High Technology, University of Insubria, Italy, (3)Faculty of Chemistry and Chemical Technology,
University of Ljiubljana, Slovenia, (4)Norwegian Institute for Water Research, Norway

Plastic pollution is a well-known environmental issue, yet the ecotoxicological implications, particularly
concerning the chemical additives in plastics, are still underexplored. Attention has in fact increased for
the characterization of chemical additives in plastics and their potential risks. The variety of additives
(e.g., plasticizers, catalysts, fillers) is vast, and understanding their abundance is essential for developing
effective safe designs of plastic materials. While significant research has been done on organic chemicals
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and their leaching process, the data on inorganic additives (i.e., metallic and organometallic compounds)
remain limited. In this study we analyzed the metal content in different types of plastics, focusing on their
sources of enrichment and the associated risks. Specifically, we investigated pristine plastic pellets,
recycled plastic pellets, and single-use plastic products made from both conventional and biodegradable
polymers found in environmental compartments. Our goal is to better understand the presence of inorganic
additives in these materials, their distribution across different polymer types, and their potential impacts.
Our analysis revealed notable enrichment of metals particularly Ti, Al, Fe, and Zn across a range of plastic
types, especially when comparing pre-production pellets to final consumer products. Polymers such as
polyethylene (PE), polystyrene (PS), polybutylene adipate terephthalate (PBAT), polylactic acid (PLA),
and polypropylene (PP) showed significant metal concentrations in the end-use products only, suggesting
that these additives are incorporated during the final stages of production. PET samples also displayed
elevated levels of antimony, while biodegradable plastics like PBAT and PLA exhibited specific trends
related to tin and indium (the latter for PLA only): these elements resulted enriched already in the pellets,
since they are used as catalysts in polymer production. This study provides the first comprehensive
comparison of metal additives in both biodegradable and conventional plastics across different production
phases. It highlights the need for caution when using plastic pellets for environmental risk assessments, as
some may already contain additives not present in the final products. Additionally, the findings underscore
the role of biodegradable plastics as potential carriers of metals in terrestrial and aquatic environments,
raising concerns about their degradation and impact. This work was funded by the Research Council of
Norway for the project PATTERN- PlAsTic effecTs on the Exchanges of nutRienTs and biological
information in aquatic ecosystems (project number 345077).

1.10.P-Tu072 Physical and Chemical Stability of Recycled Plastic Aggregates as Natural Aggregate
Replacement in a Cementitious Matrix

Hasanthi Kosgahakumbura', Ivan Kourtchev', Sue Charlesworth!, Damien Callahan’® and Will Gates?,
(1)Centre for Agroecology, Water and Resilience, Coventry University, United Kingdom, (2)School of Life
and Environmental Sciences, Deakin University, Australia, (3)Institute for Frontier Materials, Deakin
University, Australia

The shortage of construction materials and the overflow of plastic waste have driven an increase in
research aimed at substituting traditional aggregates with recycled plastic aggregates (rPA) in cementitious
structures. However, the physicochemical stability of rPA may be impacted by the high alkalinity of
cements, and thus pose questions on durability of such structures. The deterioration rate of two widely
researched recycled plastics used as substitutes for aggregates, namely polyethylene terephthalate (rPET)
and high-density polyethylene (rHDPE) was studied and the leachability of new emerging pollutants
(NEP), such as per and polyfluoroalkyl substances (PFAS) and phthalates (PAE), from these rPA were
measured in an aqueous cementitious matrix. Plastics were used in two particle size ranges: m=2.36 0.6
mm and p=0.6-0.15 mm. Approximately 3 g of each polymer in the m-rPA and ?-rPA sizes were
immersed in 30 mL of simulated concrete pore solution (SCPS) (13<pH) for 75 days. The deterioration
rate of rPA during the alkali exposure was assessed through weight loss analysis, and the potential PAE
leachability was examined using a gas chromatography mass spectrometer (GC-MS). The results revealed
a significantly higher weight loss for p-rPA with a higher deterioration rate in rPET than tHDPE. This
suggested that ester groups in rPET underwent rapid cleavage due to alkaline hydrolysis and dissolved in
SCPS. Moreover, a clear trend was observed in plastic degradation with prolonged alkali exposure; after
75 days, the weight loss of m—rPET, u-rPET, m-rHDPE and p-rHDPE were 9.8%, 39.0%, 1.1% and 7.9%
respectively. GC-MS analysis revealed rHDPE contributed mostly to PAE release when exposed to SCPS,
while u-rPA released more PAE than m-rPA. Additionally, all rPA showed higher leachabilities of
targeted PAE with increased time of exposure, most significantly being diethyl phthalate (leaching of up
to 3.8+1.1 ngmL-1). Subsequent research will include leachability of short-, medium- and long-chain
PFAS from rPA in alkaline-SCPS using liquid chromatography mass spectrometry. The findings offer
important knowledge regarding the potential for polymer contamination upon degradation and NEP
leachability from different plastic types under alkaline conditions. These results can be used to assess the
environmental impact and sustainability of plastics when incorporated into a highly alkaline cementitious
matrix.

1.10.P-Tu073 Conventional and Biodegradable Microplastics Influence Nutrient Cycling in the
Aquatic Environment

Ula Putar’', Anita Jemec Kokalj’ and Gabriela Kalcikova!, (1)University of Ljubljana, Faculty of
Chemistry and Chemical Technology, Slovenia, (2) University of Ljubljana, Biotechnical Faculty, Slovenia
While significant progress has been made in understanding the direct effects of microplastics, knowledge
of their indirect effects, particularly on biogeochemical cycles, is still limited. Most studies have focused
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on nutrient uptake in soils, while relatively little attention has been paid to the aquatic environment. In this
context, the aim of our study was to investigate the adsorption of phosphorus (in the form of
orthophosphates) and nitrogen (in the form of ammonium, nitrite, and nitrate) on polyethylene (PE) and
polybutylene adipate terephthalate (PBAT) microplastics prior and after biotic aging (i.e. with a developed
biofilm). Biotic aging of microplastics was performed in freshwater from a local stream under controlled
laboratory conditions. After 9 weeks, the percentage of biofilm was 33 = 3% and 23 + 3% for PE and
PBAT microplastics, respectively. The maximum adsorption capacity of nutrients was reached after 24 h
regardless of the type of microplastic and the results showed that the presence of biofilm significantly
affected nutrient levels in the medium due to the adsorption by microplastics and utilization by
microorganisms within the biofilm. For PE microplastics with biofilm, the adsorption capacity for
ammonium nitrogen and nitrite was 10% and 13% lower, respectively, compared to pristine microplastics
while no changes were observed for nitrate. For PBAT microplastics with biofilm, the adsorption of
ammonium nitrogen was 20% lower than in untreated PBAT microplastics, while no changes were
observed in the adsorption of nitrite or nitrate. The phosphorus concentration in the aquatic medium
decreased by 18% and 13% when pristine PE and PBAT microplastics were present, respectively,
indicating phosphorous removal by adsorption. On the other hand, the concentration of phosphorous
decreased by 57% and 46% when PE and PBAT microplastics with biofilm were present, respectively,
which was most likely due to adsorption and utilization by microorganisms. The results indicate complex
interactions between microplastics and nutrients that vary with the presence of biofilm. Therefore, further
studies are essential to elucidate the impact of these interactions on nutrient cycling in the aquatic
environment, as they may also influence global biogeochemical cycles and greenhouse gas emissions.

1.10.P-Tu074 Effects of Plastics and Tire Rubber Leachates on Free-Living Freshwater Bacteria
Marvius Schubert', Fazel Abdolahpur Monikh?, Yuyi Yang® and Hans-Peter Grossart’, (1)UBA, Germany,
(2)University of Padua, Technical University of Liberec, IGB, Finland, (3)University of Chinese Academy
of Sciences, China (Mainland), (4)IGB, Germany

Plastic pollution poses a significant threat to aquatic ecosystems, e.g. as plastic leachates are
contaminating water and posing toxicity risks for aquatic organisms. Plastic leachates, however, can also
stimulate microbial growth, impacting carbon and nutrient cycles in aquatic ecosystems. Different
synthetic polymer types have varying chemical make-ups, which result in variable leachate composition
and thus effects on microorganisms. This study aims to assess 1) how different synthetic polymer leachates
affect free-living aquatic bacteria, and ii) how these effects vary at high and low nutrient conditions. To
address these questions, leachates were extracted from five synthetic polymers, i.e. low -density
polyethylene (LDPE), polypropylene (PP), polyvinyl chloride (PVC), starch-polylactic acid (starch-PLA),
and tire rubber by incubation in ultrapure water under UV radiation. Free-living (<5.0 pm) microbial
communities of Lake Stechlin, Germany, were exposed to leachates, and the resulting communities were
analyzed for changes in total microbial growth (TMG) using flow cytometry and for community shifts
using 16S rRNA gene amplicon sequencing. To establish dose-response models, microbial communities
from the lake were also exposed to a concentration series of PP, PVC, and tire rubber leachates, for which
effects on TMG rates were observed. Synthetic polymers revealed differing effects on TMG and
community composition depending on nutrient availability. For instance, at high nutrient concentrations,
PP leachates didn t reveal any significant effects but led to significant community shifts and changes in
TMG rates at low nutrient concentrations. In contrast, PVC leachates stimulated TMG of free-living
communities at both nutrient conditions, though significant community shifts were only observed at low
nutrient conditions. Starch-PLA leachates caused community shifts at both nutrient conditions despite
having no effect on TMG, whilst tire rubber leachates showed inhibitory effects on TMG only at low
nutrient conditions. These results highlight the importance of leachate quality and nutrient availability for
our understanding of the effects of leachates on microbial growth and community composition. Our
findings have important implications for understanding the impact of synthetic polymer pollution on
microbial loop functioning and hence the biochemistry of various aquatic ecosystems, e.g. differing in
trophic status. This work received funding from the European Union's Horizon 2020 Research and
Innovation programme, under the Grant Agreement number 965367 (PlasticFate). The author(s) declare
that there are no conflicts of interest regarding the publication of this paper. The research was conducted
independently, without any influence from personal, financial, or organizational interests that could affect
the study's outcomes.

1.10.P-Tu075 Identification of Metabolism and Degradation Patterns of 6PPD-quinone in Aerobic
Soil Using Liquid Chromatography-Tandem Mass Spectrometry

Seong-Hoon Jeong', Ji-Young An’, Jung-Hoon Jung’ and Jong-Hwan Kim?, (1)Korea Institute of
Toxicology, Korea, Republic of, (2)korea institute of toxicology, Korea, Republic of
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6PPD (N-1,3-dimethylbutyl-N-phenyl-p-phenylenediamine), a commonly used antioxidant in rubber, is
primarily incorporated into tires to prevent oxidative degradation and enhance durability. However, it is
released into the environment through tire and road wear particles. Upon exposure to sunlight, 6PPD
undergoes photo-degradation to form its toxic metabolite, 6PPD-quinone, which has recently been
identified as highly toxic to coho salmon, raising concerns about its environmental impact. In this study,
we investigated the distribution and degradation mechanisms of 6PPD-quinone in aerobic soils. The
research was conducted across three distinct soil types under controlled temperature conditions (20 + 2°C)
in the dark for 120 days. 6PPD-quinone was dissolved in acetonitrile and introduced into a flow-through
system containing 80 g (dry weight) of soil. Throughout the experiment, each soil sample was collected in
duplicate, extracted, purified, and concentrated before analysis by LC-MS/MS. The limit of detection
(LOD) and limit of quantification (LOQ) for the target compounds were 0.02 ?g/kg and 0.05 ?g/kg,
respectively, with a calibration curve yielding a coefficient of determination (1?) ? 0.99. Recovery was
evaluated at three concentration levels (LOQ, 2xLOQ, and 10xLOQ), and the results indicated recoveries
ranging from 97.7% to 113.9%, with relative standard deviations (RSD) below 20%. Soil samples were
taken at multiple time points (0, 3, 7, 14, 30, 60, 90, and 120 days) for LC-MS/MS analysis after
extraction, purification, and concentration. The average half-lives of 6PPD-quinone in the three soils were
determined to be 43.0 to 94.9 days. Furthermore, a major metabolite was identified in each of the three
soil types. The observed degradation pathways, degradation rates, and metabolites identified in this study
contribute critical data for understanding the environmental behavior of 6PPD-quinone and its potential
ecological risks in aerobic soils.

1.10.P-Tu076 Impact of UV Weathered Polystyrene and Polyethylene Microplastics on Microbially
Mediated Nitrate Reduction in Floating Treatment Wetlands

Meredith Keleigh Sutton’, Daniel Miller’, Tiffany Messer’ and Shannon Bartelt-Hunt’, (1)Civil and
Environmental Engineering, University of Nebraska Lincoln, United States, (2)USDA-ARS, United States,
(3)University of Kentucky, Lexington, United States, (4)University of Nebraska Lincoln, United States
Floating treatment wetlands are a remediation option for waterbodies that receive nutrient pollution from
agricultural and urban sources. Microplastics, a contaminant of emerging concern, are also prevalent in
these sources and have the potential to alter microbially mediated nitrogen transformation, thus impacting
the effectiveness of floating treatment wetlands. Previous experiments using virgin polyethylene and
polystyrene microplastics to look at the influence of added microplastics on potential denitrification in
floating wetland systems found a change in the potential denitrification rate dependent on microplastic
size. This research indicates the potential for microplastic influence in floating wetland systems, but
further exploration is needed to consider the impacts of altered surface characteristics due to
environmental weathering of microplastics and the mechanisms causing the observed changes in potential
denitrification. To create more environmentally relevant microplastics, the surface of polyethylene (200
pm) and polystyrene (200 pm and 30 pm) microspheres were weathered with simulated sunlight via
xenon arc lamp over a spectral range of 300 800 nm at an irradiance of 650 W/m2 and a 65 oC BST for 30
days (720 hrs). Weathered microplastics were evaluated for changes in surface characteristics after the full
weathering period. Rate of nitrate reduction was assessed for both weathered and virgin microplastics over
two concentrations (1 mg/L and 100 mg/L). Microplastics were incorporated into microcosms with
aggregated root samples collected from floating treatment wetland mats and monitored over five days to
observe changes in nitrate concentration in the microcosm. Results from this research will help inform
function and denitrification potential of floating treatment wetlands placed to provide remediation in
contaminated waterbodies as well as contribute to potential trends on the impact of microplastic presence
in environments that host similar denitrifying microbial communities such as natural wetlands and
wastewater treatment plants.

1.10.P-Tu077 Unity Is Strength: Contrasting Responses in Group Formation Between the Green-
algae Tetradesmus obliquus and the Cyanobacteria Dolichospermum flos-aquae When Exposed to
Nanoplastics

Franca Stabile', Mikael T. Ekvall’, Johanna Sjostedt’ and Edith Hammer!, (1)Functional Ecology,
Department of Biology, Lund University, Sweden, (2)Biochemistry and Structural Biology, Department of
Chemistry, Lund University, Sweden

Plastic pollution is a complex, global environmental problem, and its impact on freshwater ecosystems is
not yet fully understood. Changes in freshwater phytoplankton community composition can be expected
under nanoplastic pollution scenarios, due to the differential effects they pose upon the different
phytoplankton groups. However, despite the efforts to synthesize the knowledge regarding nanoplastics
effects on phytoplankton, a clear consensus hasnot been reached yet. This study shows contrasting effects
on growth and morphology induced by nanoplastics (gold-doped polystyrene (PS) nanoplastics, 93 +9 nm
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in diameter) exposure on two different representatives of phytoplankton: the green-algae Tetradesmus
obliquus and the cyanobacteria Dolichospermum flos-aquae. Moreover, it explores how nanoplastics
interact with these organisms at the cellular level, using transmission electron microscopy (TEM). We
found that the species are affected differently: while the green algae was negatively affected by
nanoplastics during its exponential growth phase, the cyanobacteria was negatively affected in the
stationary phase and entered the decline phase earlier. Moreover, we observed that the proportion of cells
in groups (coenobia or colonies) was different between treatments. When cyanobacteria were exposed to
the highest concentration of nanoplastics in our experimental setup (45 mg PS/L), there was a higher
proportion of cells in groups. Interestingly, this was the opposite for the green algae where the formation
of groups followed a dose-response pattern and was lower in the presence of nanoplastics. When exploring
possible mechanismsunder TEM, we found that nanoplastics were attached to the cell wall of the green
algae, which showed indications of damage. However, when analysing the cyanobacteria, although it was
possible to observe nanoplastics in the close surroundings of the cells, we did not find nanoplastics
directly attaching to them. Our study contributes to the understanding of the responses of phytoplankton
species to nanoplastics exposure and the mechanisms behind those responses, to produce more accurate
predictions of the impact of plastic pollution on freshwater phytoplankton communities. We acknowledge
financial support by Kungliga Fysiografiska Sillskapet i Lund (Royal Physiographic Society).

1.10.P-Tu078 Evaluation of Photosynthetic Parameters of Raphidocelis subcapitata Exposed to
Polystyrene Micro- and Nanoplastics

Giseli Swertes Rocha', Renan Castelhano Gebara?, Cinthia Bruno de Abreu’, Elson Longo?, Ana
Lombardi?, Maria Melao®, Jordi Sierra* and Marta Schuhmacher’, (1)Universitat Rovira i Virgili, Spain,
(2)Universidade Federal de S o Carlos, Brazil, (3)Universidade Federal de Sao Carlos, Brazil, (4)Faculty
of Pharmacy and Food Sciences, Universitat de Barcelona, Spain, (5)Chemical Engineering, Universitat
Rovira i Virgili, Spain

Plastic pollution has been gaining attention in the last decades, especially regarding the effects of micro-
and nanoplastics (MNPs) on biota and ecosystems. However, the impacts of MNPs on primary producers
are less well understood, with the expectation that the lower the size of the plastic, the higher the risks of
damage to organisms. In the present study, cells of the freshwater microalga Raphidocelis subcapitata
(Chlorophyceae) in exponential growth phase were exposed to two concentrations of fluorescent
polystyrene nanoplastics (50 nm NP 50 and 100 nm NP100) and microplastic (1 pm; MP): 0.1 (low) and
100 mg L-1 (high). The photosynthetic activity of microalgae (maximum and effective quantum yields,
photochemical and non-photochemical quenching, and rapid light curves) was assessed using a pulse
amplitude modulated fluorometer (Phyto-PAM), and parameters were measured after 72 h exposure. Our
results indicate that some parameters were not affected by the presence of microplastic, regardless of size
and evaluated concentration. This was the case with the non-photochemical quenching NPQ and the
parameter related to the activation of photoprotection mechanisms. Regarding the maximum quantum
yield, both concentrations decreased the values in MP1, while only the high concentration affected the
NP50 and NP100 treatments. The effective quantum yield was not affected by NP50 and MP1, and a
lower value was observed at 100 mg L-1 in NP 100. A slightly higher loss of heat and fluorescence by
non-regulated non-photochemical energy loss was observed at the low concentration in MP1, with no
difference at the high MP1 or in NP50 and NP100 treatments. The photochemical quenching was slightly
affected at the high concentration in NP100 and MP1, with no differences at the low or NP50. Non-
photochemical quenching was only affected at high concentrations in NP100. The rapid light curve
parameters were not affected by NP50. On the other hand, high concentrations of NP100 decreased all the
parameters (maximum electron transport rate rETRmax, light use efficiency, and saturation irradiance Ek),
while high MP1 increased rETRmax and Ek. Even though some differences were observed, considering
the different sizes and concentrations evaluated, a severe impact of MNPs in photosynthetic parameters
was not observed, suggesting that photosynthetic machinery was not damaged by polystyrene MNPs. This
project has received funding from the European Union s Horizon 2020 research and innovation
programme under grant agreement No 801370 and the Beatriu de Pin6s postdoctoral programme funded
by the Secretariat of Universities and Research (Government of Catalonia), project 202 1BP00102 granted
to the first author.

1.10.P-Tu079 Analysis of High Mass Polycyclic Aromatic Hydrocarbons (PAHs) Extracted from
Microplastics Spilled in the Marine Environment

Douglas Michael Stevens!, Bryan D. James?, Christopher Reddy?, Robert K Nelson?, Frank Dorman’,
Michael andrew McCullagh’ and David Gould’, (1) Waters Corporation, United States, (2)Woods Hole
Oceanographic Institution, United States, (3) Waters Corporation, (4)Waters Corporation, United
Kingdom
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In 2021, the container ship M/V X-Press Pearl caught fire and later sank off the coast of Sri Lanka. Over
1,600 tons of polyethylene pellets, also known as nurdles, were aboard the ship along with 25 tons of
nitric acid, which began to leak and is suspected to be the cause of the fire that led to the sinking. To
exacerbate the problem this fire included fertilizers and explosives being transported as well as the flame
retardants deployed. When combined with abundant, naturally occurring compounds found in the marine
environment, the need arises to characterize the composition of intact, burned, and broken pieces of the
spilled plastic later collected from kilometers of Sri Lankan beaches. Samples of relatively intact, burnt,
and aggregated combustion remnants of microplastics were extracted using a microextraction method
involving sonication in DCM and the addition of multiple surrogates. Extracts were analyzed on a Xevo
TQ Absolute (Waters Corporation) tandem quadrupole system using N? CID gas and fitted with the
Atmospheric Pressure Gas Chromatography (APGC) source in positive ion mode using charge exchange
ionization and dry N? reagent gas. The focus of this work was on high mass PAHs (314 - 424 Da, 6 - 11
rings). However, an overlapping range of PAHs (228 302 Da, 4 6 rings) was included to facilitate
comparison across techniques and with other published results. NIST Coal Tar SRM 1597 was used to
perform method development as it was anticipated to include representative analytes. The final method
using a high temperature (400°C) stable column resulted in all analytes being eluted in <23 minutes while
still providing satisfactory chromatographic resolution for the majority of high mass analytes.
Development of MRM transitions was based on extracting prospective high mass PAH molecular weights
from multiple sources and using NIST 1597 to optimize response for the most prominent peaks in each RT
range. Subsequent quantification of the overlap region analytes found in 1597 were within 10.2% of the
reference values for 8 of 9 analytes, with coronene being an outlier (+58.9%) due to coelution.
Combustion remnant and burnt samples contained >500x and >250x, respectively, of the levels of high
mass PAHs found in white nurdles. Quantification of high mass PAHs shows that white samples have
<1%, burnt have 18.2%, and CR has 40.7% by mass when comparing the cumulative response for all
analytes detected in 1597.

1.10.P-Tu080 Investigating the Complex Impacts of Plastic Pollution in Aquatic Ecosystems:
Insights from a Laboratory Experiment

Gilberto Binda', Margarida Costa’, Xiaxia Di', Sunniva Tangen Haldorsen'!, Eva Leu®, Luca Nizzetto?,
Birger Skjelbred' and Luka supraha?, (1)Norwegian Institute for Water Research, Norway, (2)Norwegian
Institute for Water Research., Norway, (3)Akvaplan-niva, Norway

The presence of plastic litter in freshwaters has raised concern about its long-term implications for water
ecosystem functioning. However, while increasing knowledge is collected regarding ecotoxicological
implications, wider direct and indirect environmental consequences of plastic pollution are still poorly
understood. In this study, we investigated the role of plastic as a new, anthropogenic substrate for
microorganisms affecting the microalgal community composition and functioning in a lab-based
experiment. We crafted plastic fragments of different polymer types and incubated them with water
collected in an urban pond, in order to have them colonised by a microbial community. Then, we
transferred these fragments into experimental batches containing environmental samples of a microbial
community from a pristine lake to simulate the potential longitudinal transport of plastic in unpolluted
water bodies. Plastic fragments were added at 2 different concentration levels in the experimental batches.
The experiment lasted 21 days in total, and we sampled water and plastic weekly to assess major and
minor trace metals, the growth of photosynthetic microorganisms, extracellular polysaccharides and the
microbial community composition. We observed changes in the algal community composition and marked
chemical alterations driven by the presence of plastics. This is due to the dispersal of algal species from
the biofilm and the specific colonisation of plastic fragments by some of the organisms in the natural
pelagic community, favouring specific traits. We observed a lower abundance of microalgae in the pelagic
phase, a faster depletion of nitrates and a significant change in the extracellular polymeric substances
available in the dissolved phase at increasing plastic concentrations. We also observed the leaching of
some trace metals (e.g., lead) from plastic. We also observed endpoints that were not affected by the
concentration of plastic, such as some minor nutrients (e.g., sodium, magnesium and sulphates) and the
enzymatic activity of the microbial community. This experiment highlights the complex array of
mechanisms by which plastic can alter the ecosystem functioning and warns the community about the
broader environmental risks that should be taken into account when considering plastic pollution in
aquatic ecosystems. This work was funded by the Research Council of Norway for the project PATTERN-
PlAsTic effecTs on the Exchanges of nutRienTs and biological information in aquatic ecosystems (project
number 345077).

1.10.P-Tu081 Ecotoxicological Assessment (Daphnia magna) of Safe, Sustainable and Recyclable by
Design SURPASS Polymeric Alternatives for Food, Building, and Transport Applications
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Ruben Martinez', Patricia Solorzano?, Ana Candalija’, Thierry Douki®, Niels Leijten®, Yvonne Staal’ and
Socorro Vazquez-Campos’, (1)Leitat Technological Center, Spain, (2)Hehs, Leitat Technological Center,
Barcelona, Spain, (3)Universite Grenoble Alpes, CEA, CNRS, IRIG, SYMMES, France, (4)Dutch National
Institute for Public Health and the Environment (RIVM), Netherlands

Plastics have become indispensable across many sectors due to their durability and versatility. However,
their persistence in the environment poses severe health and ecological risks, as they degrade over
centuries, fragmenting into micro- and nano-plastics (MNPs), and leaching toxic additives that pollute
ecosystems and potentially disrupt human health. Currently, 70% of plastic waste in Europe is landfilled
or incinerated, underscoring the need for safer and more recyclable alternatives. The SURPASS project
addresses this challenge by developing Safe, Sustainable, and Recyclable by Design (SSRbD) polymeric
materials. Following the European SSbD framework, the new developed materials focus in three high -
demand sectors: a) building (replacing PVC in windows frames by bio-sourced polyurethane resins); b)
transport (using lightweight epoxy-vitrimers to replace train metal components); and ¢) packaging
(replacing non-recyclable films by recyclable multinano layered films). These alternatives are intended to
reduce environmental impact while meeting industry performance standards. To assess the environmental
safety of these new developed SSRbD materials, Daphnia magna was selected as model organism for
acute aquatic toxicity, measuring EC50 immobilization values (following OECD202 guideline). 3
hardeners, 5 different combinations of resins + flame retardant, and leachates extracted from 4 different
final composites were tested in the transport sector. In the case of building sector, 5 different bio-based
polyols and 3 catalysts were studied, along with other 5 non-replaceable components. In the case of
packaging sector, toxicity of the leachates of 4 multilayered films were tested. Safer materials were
selected (regarding acute aquatic toxicity) for each of the component s types. The obtained values shall be
integrated with other hazard endpoints as cytotoxicity, oxidative stress, epigenetic modifications,
genotoxicity, and endocrine disruption to generate a final hazard score of each material, allowing the
selection of the materials that offer more comprehensive environmental and human safety. This study is
crucial in driving safer and greener innovations in the plastics industry. By rigorously evaluating and
advancing less hazardous polymers, the project sets a benchmark for sustainable design, fostering broader
adoption of SSRbD principles and supporting a circular economy transition. This project has received the
funding from the European Union s Horizon Europe research and innovation program under grant no.
101057901 Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor
the granting authority can be held responsible for them.

1.10.P-Tu082 Combined Toxicity of Antibiotic Ciprofloxacin and Polylactic Acid Microplastics to
Daphnia magna: Role of Dissolved Humic Acid

Hanseong Kim', Joorim Na’, Gersan An', Gunay Karimova' and jinho jung!, (1)Division of
Environmental Science and Ecological Engineering, Korea University, Korea, Republic of, (2)OJeong
Resilience Institute, Korea University, Korea, Republic of

Biodegradable microplastics (BMPs) can exhibit toxic effects on aquatic organisms, similar to
conventional plastics, through pollutant adsorption and ingestion. This study investigates the adsorption of
humic acid (HA) and ciprofloxacin (CIP) onto BMPs (polylactic acid, PLA) and their combined toxicity to
Daphnia magna during a 17-day chronic exposure. CIP, a fluoroquinolone antibiotic, is known to induce
mitochondrial genotoxicity in Daphnia magna, affecting growth and reproduction. We hypothesized that
antibiotics adsorbed onto BMPs would amplify toxicity in the gut of Daphnia magna and that HA -BMP
interactions would increase CIP adsorption sites, further enhancing toxicity. The results provide insights
into the interactions between aquatic organic matter, BMPs, and antibiotics, highlighting the combined
toxic mechanisms and implications for environmental risk assessment. This work was supported by a
National Research Foundation of Korea (NRF) grant funded by the Korean government (NRF -
RS202400335682).

1.10.P-Tu083 Ecotoxicity of Microplastics from Biodegradable Mulch Films: Metabolomic Analysis
on Daphnia magna

Zhihan Cao’, Nik Nurhidayu Nik Mut’ and jinho jung®, (1)Korea University, China (Mainland), (2)Korea
University, Malaysia, (3)Korea University, Korea, Republic of

Biodegradable mulch films have been introduced in agriculture as a sustainable alternative to conventional
plastic mulches to reduce waste and improve soil health. However, concerns have emerged regarding the
environmental impact of these materials on nearby freshwater ecosystems. As these films degrade, they
may release various organic compounds and microplastics, potentially becoming bioavailable to aquatic
organisms such as Daphnia magna, leading to unforeseen ecological interactions. Metabolomics has
proven to be one of the most powerful tools for identifying mechanisms of toxicity. Therefore, the
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application of metabolomics is expected to reveal the mechanisms of the toxic effects of biodegradable
microplastics (BMPs) derived from biodegradable mulch films on metabolite expression in D. magna.
This study investigated the chronic toxicity of BMPs considering relevant scenarios (5 mg/L, <60 ?m,
using pristine and original particles), using the water flea D. magna as model organisms, respectively, due
to their ecological relevance in freshwater environments. Adults (5 d old) daphnids were exposed for 2 1
days to identify the impact of BMPs on metabolites of D. magna. Growth (mother's body length),
consumption (ingestion rate, energy reservation) parameters, and metabolomics were measured to evaluate
the effects of BMPs and additives. This work was supported by a National Research Foundation of Korea
(NRF) grant funded by the Korean government (NRF-RS202400335682).

1.10.P-Tu084 Effect of Conventional and Biodegradable Microplastics on Daphnia magna
Population

Changhae Kim, Jungmin Kim, In-Geol Choi and jinho jung, Korea University, Korea, Republic of
Biodegradable plastics (BPs) have been raising concems lately regarding the generation of biodegradable
microplastics (MPs) from incomplete biodegradation in the natural environment. Thus, evaluating the
ecological effect of biodegradable MPs in aquatic ecosystems is essential for understanding the
environmental effect of BPs. The present study investigates the population-scale effect of conventional
(polyethylene terephthalate, PET) and biodegradable (polyhydroxybutyrate, PHB) MPs to Daphnia magna
population. PET MPs significantly lowered population biomass compared to control, while PHB MPs did
not. Gut microbial community analysis showed that PHB MP changed community structure compared to
control and PET. This implies that biodegradable MPs may have a different mode of action than
conventional MPs by altering the gut microbial community of zooplanktons, possibly acting as an
additional carbon source or as an additional symbiotic relationship. This work was supported by a
National Research Foundation of Korea (NRF) grant funded by the Korean government (NRF-
RS202400335682).

1.10.P-Tu085 Role of Humic Acid in the Combined Toxicity of Biodegradable Polylactic Acid
Microplastics and the Pesticide Diflubenzuron to Daphnia magna

Joorim Na', Gunay Karimova®, Hanseong Kim?® and jinho jung?, (1)OJeong Resilience Institute, Korea
University, Korea, Republic of, (2)Korea University, Azerbaijan, (3)Korea University, Korea, Republic of
The increasing need to address plastic pollution has led to the growing production and use of
biodegradable polymer-based plastics. Although biodegradable plastics are known to completely
decompose into water, carbon dioxide, and biomass under specific conditions, they may persist in the
environment as microplastics under various environmental conditions, similar to conventional plastics.
Recent studies have shown that biodegradable microplastics may exert comparable or even greater
ecological toxicity effects on animals and plants than non-biodegradable microplastics. They can also act
as carriers for environmental pollutants in a similar manner. Organic matter can interact with microplastics
and pollutants in aquatic environments, influencing their adsorption behavior. Several studies have
demonstrated that the interactions between organic matter, microplastics, and various pollutants can either
mitigate or exacerbate toxicity to aquatic organisms. However, the role of organic matter in relation to
biodegradable microplastics and pollutants remains insufficiently explored. Diflubenzuron (DFB) is an
insecticide with a toxic mechanism that interferes with exoskeleton formation in insects. It has been
reported to cause mortality, reproduction inhibition, and growth impairment in the aquatic crustacean
Daphnia magna. In this study, we evaluated the role of humic acid, a representative organic matter, in the
combined toxicity of the biodegradable plastic polylactic acid (PLA) and DFB. Adsorption test were
conducted to examine the interactions between biodegradable microplastics and diflubenzuron in the
presence of humic acid. Additionally, acute toxicity test performed using D. magna. After 48 hours of
exposure, we recorded toxicity results (immobilization and mortality) and collected organisms to analyze
oxidative stress, and chitin content related to the toxic mechanism of DFB. The findings of this study
provide valuable insights into the interactions between organic matter and biodegradable microplastics and
their ecotoxicological risks. Furthermore, they contribute to a better understanding of the role of
biodegradable microplastics as vectors for pollutant transport in the environment. This research was
supported through the National Research Foundation of Korea (NRF) funded by Basic Science Research
Program from Ministry of Science and ICT of Korean government (NRF-2022R1C1C2009130).

1.10.P-Tu086 Egestion Rates of Microplastics in Daphnia magna Depending on Food Uptake
Haemi Kim and Youn-Joo An, Department of Environmental Health Science, Konkuk University, Korea,
Republic of

Micro-sized plastics have been concerned about potential effects on aquatic organisms. Microplastics can
be ingested by aquatic organisms, both filter feeders and non-filter feeders. Waterflea is one of the filter
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feeders, and previous studies have shown waterflea can ingest various types of microplastics. Most
research have been reported ingestion and egestion of microplastics on waterflea using microscopy
images. Since gut fullness images cannot be quantified the amount of microplastics, this study aimed to
quantify the ingestion and egestion amounts of microplastics using fluorescence microplastics. Egestion
rates of microplastics were observed under presence and absence of food conditions. Daphnia magna was
exposedto 1 mg/L of 1 5 ?msized green fluorescent polymer microspheres for 24 hours then, they were
transferred to clean media for 24 hours under presence or absence of food conditions. Egested
microplastics were detected using fluorescent intensity. As a result, microplastics were egested from D.
magna faster under the presence of food than the absence of food. D. magna can be egested the
microplastics under food supplied conditions. This method can be easily quantifying the amount of
ingested and egested microplastics than using the gut fullness of image. Food co-exposure system also
need to consider the microplastic effects on aquatic organisms. This research was supported by Korea
institute of Marine Science & Technology Promotion (KIMST) funded by the Ministry of Oceans and
Fisheries (KIMST-20220383).

1.10.P-Tu087 The Long-Term Effects of Plastics in Semi-Natural Population of Zooplankton
Maiju Lehtiniemi’, Pinja Nakki', Jyri Tirroniemi', Anna Kangas', Dieter Ebert’ and Outi Setala’, (1)The
Finnish Environment Institute, Finland, (2)University of Basel, Switzerland

Multiple studies on the ingestion and effects of primary and secondary plastic fragments on zooplankton
have been performed in laboratory conditions. However, the knowledge on the effects of naturally
fragmenting microplastics (MP) in situ is still scarce and impacts over generations are rarely assessed. In
this experiment effects of plastics on the fitness of cladoceran communities, based on the production of
resting eggs, were studied in a mesocosm study spanning over two summer periods. The experiment was
carried out with local, field-collected cladocerans (Daphnia magna) on an outer archipelago island
(Furuskér, SW coast of Finland) with multi-generational exposure of macro- and microplastics. Altogether
42 experimental units (glass containers) were prepared: 14 control units with only cladocerans (40 ind. D.
magna), 14 units with D. magna and weathered MP originating from a polyethylene (PE) tarp and 14 units
with D. magna and a piece of the same tarp. At the end of the first summer adult cladocerans and the
resting eggs were collected and counted. The resting eggs were stored in glass vials over winter in natural
conditions. The experiment was repeated in the following summer with a similar set up, with the exception
that instead of using field-collected cladocerans, the ephippia from the previous year were used to initiate
the cladoceran communities in the units. At the end of the experiment D. magna and ephippia were
counted, water and sedimented organic matter samples collected for the additives (UV -stabilizers) and
microplastic analyses. Ephippia were kept in cold (+5 C) and dark over winter, and a hatching rate
experiment carried out in the following spring. Preliminary results indicate that both MP and leachates
from larger plastics have a negative impact on the resting egg production. These findings increase
knowledge on the role of different exposure pathways of plastic litter in aquatic invertebrate communities'
generations.

1.10.P-Tu088 Ingestion and Depuration Rates of Metal-Doped Nanoplastics (Pd-PS NPs) in Pelagic
and Benthic Copepods: Implications for Trophic Transfer

Kevin Ugwu Hernandez!, Denise M Mitrano?, Annemette Palmqgvist' and Kristian Syberg’, (1)Department
of Science and Environment, Roskilde University, Denmark, (2)Department of Environmental Systems
Science, ETH Zurich, Switzerland

The fragmentation of environmental plastics into nanoplastics (NPs, <1000 nm) and shedding of
nanoplastics from plastic surfaces has raised concerns regarding their distribution and impacts in marine
ecosystems. Many studies have reported NPs ingestion and effects on marine invertebrates, often utilizing
fluorescently labeled NPs. However, the reliability of these methods has been questioned due to the
potential leaching of fluorescent dyes into tissues. Moreover, most research has been conducted
individually in a few model species like zebrafish, sea urchins, or mussels, which do not reflect the
diversity of the species in marine communities. Copepods, the most abundant marine animal group, play a
key role in energy transfer within food webs. However, to the best of our knowledge, no studies have
investigated NPs accumulation across different copepod species. This study aimed to quantify NPs
ingestion and depuration in various pelagic and benthic copepods with distinct feeding behaviors: ambush
feeding, cruising, current feeding, and benthic grazing. For this, we exposed the copepods Temora
longicornis, Centropages hamatus, Apocyclops royi, and Tisbe battagliai, that represent the major copepod
groups (calanoids, cyclopoids, harpacticoids) to 150 nm metal-doped polystyrene NPs (Pd-PS NPs).
Following foodbome exposure, copepods were transferred to clean seawater for depuration. NPs content
was quantified at multiple time points during the exposure and depuration period using Inductively
Coupled Plasma Mass Spectrometry (ICP-MS). Our preliminary results show species specific rates for
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NPs accumulation and depuration. We hypothesize that species such as A. royi (ambush feeders) and T.
battagliali (benthic grazers) will retain NPs longer due to their feeding behaviors and slower gut transit
times, compared to calanoids like T. longicornis and C. hamatus. These findings highlight the importance
of species-specific traits in NPs accumulation and emphasize the need to consider biological and
physiological factors when designing experiments of trophic transfer of NPs.

1.10.P-Tu089 Distinct Chronic Toxic Effects of Fragmented and Fibrous Polyethylene
Terephthalate Microplastics on Marine Amphipod Monocorophium uenoi

Jinyoung Song, Jin Soo Choi, Hyeonji Nam, Asna Ali and June-Woo Park, korea institute of toxicology,
Korea, Republic of

Microplastic (MP; 1 5000 pm) pollution has emerged as a critical environmental concern, with fragments
and fibers being the most abundant shapes of MPs in marine ecosystems. Despite their prevalence,
toxicological studies on benthic organisms remain poorly understood. Therefore, this study aimed to
distinguish the chronic toxicity of fragmented and fibrous polyethylene terephthalate (PET) MP to
Monocorophium uenoi. Chronic toxicity tests (n = 3) were conducted with 34 M. uenoi (size: 300-500
um) in 1 L glass beakers containing 200 g of sediments and 800 mL of artificial seawater (salinity 30 psu).
M. uenoi were exposed to fragmented (small, medium, and large size) and fibrous (short and long length)
MPs for 35 days. At the end of the experiment, mortality, MPs accumulation, behavioral activities
(distance, velocity, energy distribution (carbohydrate, protein, lipid), and oxidative stress (lipid
peroxidation (LPO) and total antioxidant capacity (TAC)) were evaluated. All concentrations (0.0005 and
10 mg L-1) of Fragment M induced significant mortality with MP accumulation at 10 mg L-1, while no
accumulation of fibrous MPs was observed in M. uenoi. For behavioral activities, all concentrations of
Fiber S showed significant decreases compared to the control, while fragmented MPs decreased behavior
only in dark conditions or at high concentrations (10 mg L-1). Regarding energy distribution, fragmented
MPs induced significantly greater changes than fibrous MPs, with energy being utilized for immediate
energy source, growth, and immunity. Furthermore, fragmented MPs significantly increased both LPO and
TAC, indicating activation of antioxidant defense mechanisms in response to fragmented MP-induced
oxidative stress. In contrast, fibrous MPs only induced significantly low TAC without changes in LPO,
suggesting different stress mechanism. These findings highlight the distinct toxic effects and mechanisms
between fragmented and fibrous PET MPs in marine organisms. This understanding provides crucial
insights for environmental risk assessment of differently shaped microplastics and supports the
development of more targeted management strategies for marine plastic pollution. This work was
supported by Risk assessment to prepare standards for protecting marine ecosystem of Korea Institute of
Marine Science & Technology Promotion (KIMST), funded by the Ministry of Oceans and Fisheries
(KIMST-20220383).

1.10.P-Tu090 Biological Response and Molting Regulation of Whiteleg Shrimp to Microplastic
Fibers

Lia Kim, Haemi Kim, Yubeen Song and Youn-Joo An, Konkuk University, Korea, Republic of

With the continuous release of plastic particles, the marine ecosystems are under threat from the
microplastic contamination and these microplastics eventually reach to the ecological receptors consumed
as food sources. Penacus vannamei (whiteleg shrimp), one of the valuable food sources in the ocean, were
exposed to polyethylene terephthalate based microplastic fibers (PET MFs) for 21 d, and the biological
responses were observed. We revealed that PET MFs induced growth inhibition and altered molting cycle
with the changes of exoskeletal chromatophores and hepatopancreas. By analysing the transcriptomes and
metabolomes, the alterations of biosynthesis in chitin and molting hormone related molecules affected to
the molting cycle and exoskeletal impacts. These results improve our understanding of biological
responses and metabolic regulation of P. vannamei to PET MFs, ultimately suggesting the need to protect
ecological receptors from the microplastic contamination for the environmental sustainability and
economic value as food sources. This research was supported by Risk assessment to prepare standards for
protecting marine ecosystem of Korea institute of Marine Science & Technology Promotion (KIMST)
funded by the Ministry of Oceans and Fisheries (KIMST-20220383).

1.10.P-Tu091 Comparative Toxicity of Dialyzed Nanoplastic and Leachates in Zebrafish Larvae
Mohamed Helal', Xiaoyu Duan?, Elvis Genbo Xu’ and Henrik Holbech?, (1)Biology, University of
Southern Denmark, Odense, Denmark, (2)Department of Biology, University of Southern Denmartk,
Denmark

Amid growing concerns over the ecological and health impacts of plastic pollution, nanoplastics have
emerged as a significant environmental hazard. A key debate centers on whether the observed toxicity is
due to the plastic particles themselves or their leachates. In this study, we address this issue by

SETAC Europe 35" Annual Meeting 167



comparatively analyzing the toxic effects of small-sized (15 nm) dialyzed nanoplastics and their leachates
on the development of zebrafish (Danio rerio) larvae up to five days post-fertilization. We also
investigated the impacts of plain polystyrene particles versus those with an anionic carboxyl (COOH)
surface charge. Extensive morphometric analyses of sixteen endpoints revealed that both nanoplastics and
their leachates adversely affect organ development in zebrafish larvae. Notably, dialyzed polystyrene
(DPS) and carboxylated polystyrene (DPSCOOH) induced significantly higher mortality rates compared
to their leachate counterparts. DPS had a more pronounced effect on body curvature and length than its
leachate. Furthermore, significant differential impacts between nanoparticles and their leachates were
observed in neurodevelopment (eye, head, otolith, and neuronal areas), digestive system development
(stomach area, intestine length, and yolk area), and muscular development (muscle area). Behavioral
abnormalities in larvae from both the dialyzed and leachate exposure groups accompanied these
morphological defects. Future chemical characterization of leachate constituents will aid in identifying
specific chemicals responsible for the observed toxic effects. This study was funded by the Sapere Aude
Research Leader program from the Danish Council for Independent Research (No.0165-00056B).

1.10.P-Tu092 Effects of Field-Collected Microplastic Particles on Zebrafish (Danio rerio) Embryos:
Importance of Particle Size

Lisa Bauer', Laura Franzen', Silas Muller’, Ria Mauch’, Patrick Heinrich! and Thomas Braunbeck?,
(1)Heidelberg University, Centre for Organismal Studies, Germany, (2) University Heidelberg, Centre for
Organismal Studies, Germany

Due to the global surge in plastic production, the evaluation of the environmental impact of plastic waste
has emerged as a central focus in ecotoxicology. Notably, smaller plastic fragments, termed microplastics
(MPs), have been identified across diverse aquatic ecosystems. Due to their small size and low
biodegradability, MPs can easily be ingested by organisms and transferred along food webs. Ingestion
may not only bear physical risks, but could also implicate chemical hazards, as MPs can convey man -
made environmental contaminants, including pharmaceuticals and pesticides. Consequently, MP ingestion
has frequently been linked to adverse effects on mortality, growth, feeding behavior, endocrine functions,
and immune responses. Given that many mechanisms driving MP toxicity remain poorly understood,
additional research is essential to evaluate the risks MPs pose to aquatic life. To study the biological
effects of organic extracts from MPs, wild-type zebrafish (Danio rerio) embryos were used as a non-
protected vertebrate model. The MP samples, collected as part of the JPI Oceans project RESPONSE
(https://www.response-jpioceans.eu/), consisted of three different size fractions: 20 - 50 um, 100 - 200
um, and 500 - 1000 um. These samples were sourced from European coastal waters including the
Tyrrhenian and Adriatic Seas as well as the Bay of Biscay. Organic contaminants adsorbed to MPs were
extracted using n-hexane. Toxicological endpoints included (1) acute toxicity; (2) induction of
ethoxyresorufin-O-decthylase (EROD) activity through the aryl hydrocarbon receptor-mediated activation
of cytochrome P450-dependent monooxygenases (CYP1A); (3) acetylcholinesterase activity; and (4)
changes in the optokinetic response, with a focus on differences in effects related to particle size. Effects
proved particle size-related and include symptoms of acute toxicity, a reduction of body length and
induction of EROD activity, as well as changes in swimming activity. Together, these experiments
provide insights into the toxic mechanisms and effects induced by MP extracts in zebrafish embryos,
potentially enhancing the environmental hazard and risk assessment of MPs. This study has received
financial support within the JPI-Oceans-associated project RESPONSE from the German Ministry for
Education and Science (BMBF) under contract no. 03F0853A.

1.10.P-Tu093 Nanoplastic Alleviates Neurotoxicity of Mercury in Zebrafish through Regulating the
Metabolic Pathways of Brain-Gut-Microbiota Axis

Ligiang Chen, Yifan Bu, Zihao Fu and Ruiyuan Gaoli, Institute of International Rivers and Eco-security,
Yunnan Key Laboratory of International Rivers and Trans-Boundary Eco-security, Yunnan University,
China (Mainland)

Mercury is a high neurotoxic environmental pollutant that affects human health. However, the impact of
emerging environmental pollutants such as micro-and nano-plastics on the neurotoxicity of mercury
remains unclear. In this study, the' brain-gut-microorganism' axis of zebrafish was used as the object to
explore how nanoplastics affect the neurotoxicity of mercury on zebrafish by integrating metabolomics
and microbiomes. The results showed that single mercury exposure significantly increased the anxiety
behavior of zebrafish and slowed zebrafish swimming capacity, but the co-exposure of nanoplastics
alleviated the anxiety behavior and exercise injury of zebrafish caused by mercury exposure. Moreover,
the co-exposure of nanoplastics and mercury also significantly reduced the accumulation of mercury in the
brain and intestine of zebrafish. Microbial and metabolomics analysis showed that nanoplastics could not
only alleviate the disorder of intestinal microflora in zebrafish caused by mercury exposure, but also
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significantly reduce the intestine microbial diversity. Compare with single mercy exposure, the co-
exposure of nanoplastics can also improve the brain metabolic disorders and slow down the neurotoxicity
of mercury by regulating glycerophospholipid metabolism, arachidonic acid metabolism and ?-linolenic
acid metabolism in the ' brain-gut-microorganism ' axis. In summary, nanoplastics alleviate the
neurotoxicity of mercury exposure to zebrafish by regulating the key metabolic pathways of the ' brain -
gut-microbiota' axis. Our results provide a new understanding of how nanoplastics interfere with the
neurotoxicity of mercury in zebrafish. The work was supported by the National Natural Science
Foundation of China (N0.22066026), the Applied Basic Research Foundation of Yunnan Province
(No0.202401AS070144).

1.10.P-Tu094 Polyvinyl Chloride Microplastics Modulate Fipronil Accumulation and Toxicity in
Zebrafish

Long Fu, Dali Wang and Jing You, Jinan University, China (Mainland)

Microplastics (MPs) can transport and facilitate the transformation of co-existing contaminants, altering
their bioaccumulation and toxic effects in organisms. This study examined the adsorption and
transformation of fipronil in the presence of polyvinyl chloride (PVC) MPs (150 530 ?m) and assessed
their individual and combined effects on zebrafish. PVC MPs were found to adsorb fipronil with a
maximum capacity of 7393 ng g?! and facilitated its transformation into fipronil-sulfone and fipronil-
desulfinyl. Zebrafish exposed to dietary fipronil alone (70 ng g?') for 14 days accumulated fipronil and
fipronil-sulfone at total levels of 0.17 and 0.30 ng g?!, respectively. In contrast, combined exposure with
MPs (1% w/w) increased the bioaccumulation of fipronil and fipronil-sulfone to 0.53 and 3.25 ng g?',
respectively, and additionally led to the accumulation of fipronil-desulfinyl at 0.77 ng g?'. Both single and
combined exposures enhanced zebrafish swimming behavior, with synergistic effects observed initially
(days 1 and 3). The impact on antioxidant enzyme activities (CAT and SOD) was more pronounced in the
groups exposed to MPs and the combined treatments, highlighting the dominant role of MPs in inducing
oxidative stress. Principal coordinate analysis of behavioral and enzyme activity outcomes revealed
distinct separations among the control, single MPs, single fipronil, and combined exposure groups.
Overall, our findings demonstrated that PV C MPs significantly enhanced bioavailability and altered the
metabolic profile of fipronil in aquatic organisms, leading to notable physiological and biochemical
changes.

1.10.P-Tu095 Multi-omics Insights into the Combined Ecotoxicity of Antibiotics and Microplastics
in Zebrafish under Acute and Chronic Exposure

Mingcan Li' and Sungwoo Bae?, (1)Department of Civil and Environmental Engineering, National
University of Singapore, Singapore, (2)Department of Environmental System Engineering, Korea
University, Korea, Republic of

Emerging contaminants pose growing environmental concerns due to their inadequate regulation and
unclear ecotoxicity. Among these emerging contaminants, microplastics and antibiotics have obtained
increasing scientific attention. Given the ubiquity and sorption ability of microplastics, investigating the
ecotoxicity of their co-occurrence is both realistic and crucial. However, our current understanding on
their combined ecotoxicity remains limited. This study aims to perform comprehensive ecotoxicity
assessment on antibiotics, microplastics and their co-occurrence, by multi-omics approach, using adult
zebrafish (Danio rerio) as a model organism under both acute and chronic exposure. In this study,
Oxytetracycline (OTC) and Polyethylene (PE) fragments (<500 um) were selected as representative
antibiotics and microplastics, due to their wide application and environmental prevalence. Adult zebrafish
was exposed to OTC alone, PE alone, or their combination for 4 days (acute exposure) or 30 days (chronic
exposure). Subsequently, DNA, RNA, and metabolites were extracted accordingly and processed by
sequencing or Ultra Performance Liquid Chromatography-Tandem Mass Spectrometry (UPLC-MS/MS)
to retrieve gut microbiome, transcriptomics, and metabolomics data. OTC and PE microplastics exhibited
a significant synergistic effect on the transcriptomic profile of adult zebrafish under acute exposure,
highlighting combined toxicity related to cell death, genotoxicity, and reproductive toxicity. This
synergism was less evident in the gut microbiome and metabolomic profiles. However, all three omics
layers consistently revealed the distinct ecotoxicity of co-occurring OTC and PE. Greater within-group
variation was observed in gut microbiome of co-occurrence group, indicating potential gut microbiome
dysbiosis. Metabolomics indicated distinct combined impacts, including dysregulated arachidonic acid and
carbohydrate metabolism. The observed synergistic effect raises the environmental concerns of co-
occurring antibiotics and microplastics, but was limited to acute exposure. Similarly, toxicological impacts
under chronic exposure were generally lower, indicating the potential adaptation. However, chronic OTC
exposure induced additional toxicity on reproduction and cell development, which was not identified
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under acute exposure. Further research is recommended to explore the mechanisms underlying the
synergystic effect and biological response to external exposure.

1.10.P-Tu096 Application of Probabilistic Species Sensitivity Distribution Modelling to Characterize
Microplastic Risk for Marine and Freshwater Environments

Scott Coffin!, Andrew Barrick?, Andrew Yeh?, Anna Tuulikki Kukkola’, Bethanie Carney Almroth®, Ezra L
Millers, Kazi Towsif Ahmed’, Lidwina Bertrand®, Mariella Sina’®, Luan de Sourz Leite!'’, Magdalena M.
Mair'!, Stephanie B Kennedy'?, Tham C. Hoang'’ and Win Cowger'?, (1)California Office of
Environmental Health Hazard Assessment, United States, (2)Auburn University, United States,
(3)Graident, United States, (4) University of Birmingham, United Kingdom, (5)University of Gothenburg,
Sweden, (6)San Francisco Estuary Institute, Richmond, United States, (7)Bangladesh Agricultural
University, Bangladesh, (8)The National Scientific and Technical Research Council, Argentina,
(9)National Taiwan University, Taiwan (Greater China), (10)University of Campinas, Brazil,
(11)University of Bayreuth, Germany, (12)ToxStrategies, United States, (13)Auburn University,
(14)Moore Institute, United States

Reliable accounting for the diversity of microplastics (MPs) in hazard assessments involves the use of
ecologically relevant metric (ERM) alignments requiring distribution data of physical particle attributes
and organism bio-accessibilities. While eco-toxicological thresholds have been developed using this
approach, uncertainties associated with the alignments have not been fully quantified. The present study
utilized a probabilistic species sensitivity distribution (pSSD) model based on the updated Toxicity of
Microplastics Explorer (ToMEx 2.0) database to derive hazard thresholds for MPs, while accounting for
uncertainties due to alignments. Aligned No Observed Effect -concentrations (NOECs) were used to
populate pSSDs to derive thresholds in a four-tier management framework based on the food dilution and
tissue translocation-mediated effects ERMs. pSSDs differ from traditional SSDs by avoiding the use of
predefined distributions to model species sensitivities, instead utilizing empirical calculations with the
complete data set therefore more accurately representing underlying data. The ToMEx 2.0 dataset
comprises 12,878 data points from 289 studies covering species across marine (n = 101) and freshwater (n
= 67) environments. The dataset was filtered using pre-defined quality criteria, resulting in a total of 398
data points from 58 studies, with 25 marine and 19 freshwater species. Thresholds for marine and
freshwater environments were derived separately using previously defined four-tier-management criteria.
The resulting ERM-aligned hazard thresholds ranged from 1x10-4 to 4 particles/L, and 1 to 4,000
particles/L for marine environments, and 8 to 1,000 particles/L, and 500 to 20,000 particles/L for
freshwater environments for food dilution and tissue translocation-mediated effects, respectively.
Threshold uncertainties based on alignment of Monte Carlo simulations were lower for freshwater than
marine environments, with percent relative standard deviations ranging from 24% to 270% for marine
thresholds, and 21% to 130% for freshwater. This study is the first application of fully probabilistic
methods to derive ERM-based MP hazard thresholds. We further explore the variability, uncertainty, and
limitations of these thresholds through quantitative global and local sensitivity analyses, as well as
qualitative discussions regarding study quality and data availability.

1.10.P-Tu097 Horizontal Gene Transfer Antibiotic Resistance Gene in Presence of Bio-Plastics:
PLA and PHBV

Yousuf Dar Jaffer', Fazel Abdolahpur Monikh’, Nhung Nguyen®, Alena Sevcu’ and Hans-Peter Grossart’,
(1)leibniz Institute for Freshwater Ecology and Inland Fisheries, Germany, (2)Leibniz-Institute of
Freshwater Ecology and Inland Fisheries, Germany, (3)Institute for Nanomaterials, Advanced
Technologies and Innovation, Technical University of Liberec, Czech Republic, (4)Department of
Experimental Limnology, Leibniz-Institute of Freshwater Ecology and Inland Fisheries, Germany

It is well known that microplastics (MPs) from conventional plastics facilitate horizontal gene transfer
(HGT) of antibiotic resistance genes (ARG). This study investigates whether MPs derived from bio-based
plastics, such as polylactic acid (PLA) and poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV),
exhibit similar behaviour. We used a trimethoprim-resistant Escherichia coli strain hosting the gfp-tagged
plasmid pKJKS as the donor, and a natural lake microbial community as recipients. MPs from virgin
PHBYV, virgin PLA and commercial PLA were selected with chitosan serving as a natural control. The
gene transfer frequency was evaluated both on the surface of MPs and in the liquid suspension phases by
flow cytometry. There was no difference in HGT between virgin and commercial PLA. However, PHBV
showed significantly higher gene transfer frequency than both types of PLA (virgin and commercial) and
the control. Pseudomonas, Aeromonas and Sphingomonas were the dominant bacterial groups in the lake
which took up the plasmid on the surface of these MPs. These findings highlight the need of a regulatory
framework to assess and manage the environmental risk with the use of biodegradable plastics. This work
received funding from the European Union's Horizon 2020 Research and Innovation programme, under
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the Grant Agreement number 965367 (PlasticFate). Y ousuf Dar Jaffer was funded by the Indian Council
of Agricultural Research, New Delhi, through the ICAR-Netaji Subhas International Fellowship (grant
number: 18(02)/2019-EQR/Edn

1.10.P-Tu098 Microplastic Pollution: A Hidden Driver of Antibiotic Resistance Gene Transfer?
Ting Zhang', Maaike Vercauteren', Tom Coenye® and Jana Asselman’, (1)Blue Growth Research Lab,
Ghent University, Belgium, (2)Laboratory of Pharmaceutical Microbiology, Ghent University, Belgium
Microplastics (MPs) have been detected globally, from beaches and ocean depths to air and sediment
pollution. The widespread use of antibiotics in treating bacterial infections has increased their presence as
emerging contaminants in aquatic environments, as wastewater treatment systems often fail to remove
them. Antibiotics add selective pressure to bacteria, promoting antibiotic resistance and contributing to
infections that undermine modern medicine. Microplastics, due to their small size, large surface area,
hydrophobicity, and low degradability, serve as vectors for microbial colonization and biofilm formation.
Compared to natural materials like rocks and leaves, MPs have a greater ability to support microbial
communities. Additionally, MPs can adsorb environmental contaminants, including antibiotics, which
makes biofilms on MPs hotspots for horizontal gene transfer. This process facilitates the spread of
antibiotic resistance genes (ARGs) to potentially pathogenic bacterial species within microbial
communities. Bacteria can exchange resistance genes easily via horizontal gene transfer, a process that is
enhanced in biofilms due to the proximity of cells. We investigated how varying concentrations of
polyvinyl chloride (PVC) and polystyrene (PS) MPs affect the frequency of ARG transfer in laboratory
conditions. Furthermore, we explored how different MPs influence biofilm formation and ARG transfer
efficiency. Escherichia coli cultures were grown in lysogeny broth (LB) medium, and MPs were added at
concentrations ranging from 0 to 800 mg/L. After 24 and 48 hours, particles were collected, and bacteria
attached to the particles were cultured on plates. MPs were characterized using dynamic light scattering
(DLS) and scanning electron microscopy (SEM) to study their effect on biofilm growth. Surface
roughness of MPs was found to influence biofilm formation, and the efficiency of antibiotic gene transfer
varied significantly with the type of MPs. Compared to the control group without MPs, biofilms formed
on MP surfaces significantly enhanced bacterial survival rates and increased the efficiency of ARG
transfer. Future research will include field sampling to study ARG transfer dynamics in natural aquatic
environments, offering insights into how MPs contribute to the spread of antibiotic resistance in real-
world conditions.

1.10.P-Tu099 Chironomids as Vectors for Microplastic Transfer Across Ecosystems

Dimitrija Savic-Zdravkovic!, Jelena Slavisa Stojanovic?, Ana Viadan Samardzi¢!, Melita Mustafic’,
Dragana Asceric! and Djuradj Milosevic®, (1)Faculty of Sciences and Mathematics, University of Nis,
Serbia, (2)Biology and Ecology, Faculty of Sciences and Mathematics, University of Nis, Nis, Serbia,
(3)Faculty of Sciences and Mathematics, University of Nis, Serbia

The transfer of microplastics (MPs) from aquatic to terrestrial ecosystems represents an emerging pathway
of contamination with significant ecological implications. Chironomids (Chironomus riparius), which
undergo aquatic larval development before emerging as terrestrial adults, serve as key vectors for MP
transfer. This study investigated the ingestion, retention, and expulsion of MPs in C. riparius exposed to a
complex mixture of polyethylene (PE), polyvinyl chloride (PVC), and polyamide (PA) particles at
environmentally relevant concentrations. Using an OECD-compliant chronic exposure model, we
monitored life-history traits and quantified MPs in both emerging adults and exuviae to assess the
efficiency of particle transfer across life stages. Results revealed that MPs were consistently transferred
from the aquatic larval stage to terrestrial adults, confirming C. riparius as a conduit for MP dispersal.
However, exuviae contained significantly higher concentrations of MPs than adult specimens, indicating
molting as a potential detoxification pathway. The use of a mixed MP composition in this study provides
critical insights into the behavior of diverse polymers in sediment-rich environments, reflecting real-world
contamination scenarios. These findings highlight the dual role of chironomids as both victims and vectors
of MP pollution, emphasizing their importance in understanding the cross-ecosystem impacts of
microplastics. This research underscores the need for comprehensive assessments of MP transfer
dynamics in benthic invertebrates to better predict their ecological consequences and inform management
strategies for contaminated habitats. This research was conducted as part of the Plastic Underground
Integrated Cross-Sectoral Solutons to Micro and Nanoplstic Pollution in Soil and Groundwater
Ecosystems project HORIZON-MSCA-2021-DN, funded by the European Union's Horizon Europe
program under Grant Agreement No. 1010727777

1.10.P-Tul100 Natural Particles to be used as Reference for the Risk Assessment of Particulate
Pollutants
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Sebastian Hoss', Katrin Wendt-Potthoff’, Martin G.J. Loder® and Christian Laforsch’, (1)Ecossa,
Germany, (2)Helmholtz Center for Environmental Research, Germany, (3)University of Bayreuth, Animal
Ecology Bayreuth, Germany

Due to the increasing entry of microparticles into the environment, sensitivity to the health risk of particles
in air, water and soil has increased significantly over the last two decades, both in society and in science.
There is now no question that microparticles can also have a harmful effect on living beings through
specific mechanisms. However, this environmental risk must be assessed using appropriate methods
tailored to these mechanisms. The ecotoxicological effect and exposure assessment of particulate
pollutants involves significantly more uncertainty factors than that of dissolved chemicals, which makes
reliable risk assessment difficult. The potential mechanisms of action of the microparticles are often not
clear, involving combined direct chemical and mechanical as well as indirect effects (e.g. feed dilution;
binding of nutrients) that are difficult to separate. Since organisms in their natural environment are also
exposed to organic and mineral microparticles that are similar to particulate pollutants introduced by
humans in terms of their physical and chemical properties as well as their ecotoxicological behavior, it is
important to distinguish pollutant-specific effects from general particle effects. Through increased
knowledge about the effectiveness or effect-relevant properties of natural particles and the use of
application-specific, tailor-made natural reference particles in ecotoxicological tests, specific effects of
particulate pollutants can be identified. With this poster, we want to present a research project (NatuReP),
where natural microparticles, which are similar in their morphological and physical properties to selected
particulate pollutants, are to be examined with regard to their ecotoxicological behavior in various
environmental matrices (water, sediment, soil) and with regard to their suitability as reference particles for
the ecotoxicological assessment of particulate pollutants. To this end, we apply (1) state-of-the-art
analytical methods for characterizing microparticles (chemical, physical, transport), (2) a wide range of
ecotoxicological test systems (with organisms of different organizational and trophic levels), (3) and
suitable statistical methods for correlating particle properties and -effect. The aim of this project is to
identify naturally occurring particles to serve as tailored reference which can be recommended for use in
the environmental risk assessment of particulate pollutants in practice. This project is funded by the
German Federal Environmental Foundation (DBU 38446-01)

1.11 Unraveling the Complexities of PFAS From Environmental Toxicology to Human Health

1.11.T-01 A tale of Banned and Novel PFAS: Approach to Developmental Toxicity in Zebrafish
Embryo

Opeoluwa Ogunsuyi', Maud Philipps', Marianne Houin!, Arno C. Gutleb?, Kahina Mehennaoui’ and
Sebastien Cambier?, (1)Luxembourg Institute of Science and Technology, Luxembourg, (2)Erin,
Luxembourg Institute of Science and Technology, Luxembourg, (3)Luxembourg Institute of Science and
Technology, Luxembourg

The persistence, bioaccumulation, and detrimental effects to the environment and human health of
perfluorooctanoic acid (PFOA) and perfluoroocatne sulfonate (PFOS) have led to their global ban,
prompting the introduction of novel PFAS (perfluoroalkyl substances) alternatives. The most predominant
among the PFAS alternatives are the perfluoroether carboxylic acids (PFECA) and perfluoroether sulfonic
acids (PFESA). However, the environmental health and toxicity concerns associated with the PFECA and
PFESA are largely unexplored. In this study, the zebrafish (Danio rerio) was utilised as a toxicological
model to investigate the developmental toxicity of representatives of PFECAs, such as
hexafluoropropylene oxide trimer acid (HFPO-TA) and perfluoro-3,6,9 trioxadecanoic acid (PFO3DA),
and PFESAs, such as perfluoro-3,6-dioxa-4-methyl-7-octenesulfonic acid (NBP1) and 7H-perfluoro-4-
methyl-3,6-dioxaoctanesulfonic acid (NBP2), alongside the most widely studied and banned PFAS,
PFOA, and PFOS potassium salt (PFOS-K). We assessed the acute toxicity by calculating the median
lethal concentration (LC50) in zebrafish embryos exposed to the six previously mentioned PFASs at
concentrations ranging from 0 to 100 mg/L. Additionally, developmental anomalies, hatching rate, heart
rate, and body length were evaluated under exposure to environmentally relevant PFAS concentrations (7,
70,350, and 700 pg/L) in the period from 6 and 96 hours post-fertilisation (hpf). Results showed that the
LC50 values of PFOA (>100 mg/L) and PFOS-K (54.56 mg/L) aligned with earlier studies. Likewise, the
calculated LC50 values show the hierarchy of toxic potency as follows: NBP1 > PFOS-K > PFO3DA >
NBP2 >HFPO-TA > PFOA. Furthermore, PFASs exposure at environmental concentrations resulted in a
diverse occurrence of developmental malformations, including pericardial oedema, uninflated swim
bladder, notochord malformation, blood congestion, yolk sac oedema/deformation, impaired fin
development, and short body length, among others at 96 hpf. The heart rate was significantly inhibited
except for PFOA and NBP1, which caused a significant increase in heart rate. Meanwhile, the body length
of the larva was significantly reduced across the tested PFASs. In summary, the novel PFAS alternatives
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may induce developmental toxicity in zebrafish embryos, suggesting that they are not safer substitutes for
PFOS and PFOA. This project has received funding from the European Union s Horizon-MSCA-2022-PF-
01 under the Marie Sk?odowska-Curie grant agreement No. [101108489].

1.11.T-02 Upscaling PFAS Dynamics from Trophic Chains to Ecosystem Responses in an AFFF
Contaminated Environment

Davide Gualandris', Marios Kostakis’, Georgios Gkotsis®, Triantafyllos-Dimitrios Gerokonstantis?,
Maria-Christina Nika’, Davide Rotondo®, Candida Lorusso®, Antonio Calisi®, Giorgio Mancinelli*,
Nikolaos S. Thomaidis® and Francesco Dondero®, (1)Departiment of Science and Technological
Innovation , University of Eastern Piedmont, Italy, (2)National and Kapodistrian University of Athens,
Department of Chemistry- TrAms Lab Athens, Greece Department of Chemistry, University of Athens,
Greece, (3)Departiment of Science and Technological Innovation, University of Eastern Piedmont, Italy,
(4)Dipartimento di Scienze e Tecnologie Biologiche ed Ambientali, Universit del Salento, Italy

Per- and polyfluoroalkyl substances (PFAS) are synthetic chemicals renowned for their persistence,
bioaccumulation, and ecological risks. This study investigates PFAS contamination at a firefighting
training site in Trelleborg, Sweden, analyzing 158 environmental and biological samples spanning
terrestrial and aquatic ecosystems. Through stable isotope analysis (SIA) to reconstruct trophic
interactions and LC-MS/MS quantification of 16 PFAS, bioaccumulation and biomagnification dynamics
were assessed. Resultsreveal that PFOA and PFOS dominate contamination profiles due to their historical
use in aqueous film-forming foams (AFFF). Bioconcentration and bioaccumulation factors highlight
higher PFAS accumulation in aquatic systems, with biomagnification observed for PFOA and PFOS. In
terrestrial ecosystems, short-chain congeners such as PFHxA and PFHpA consistently demonstrate
biomagnification trends. This study highlights that short-chain PFAS, once considered less
bioaccumulative, can significantly accumulate and even biomagnify in terrestrial food webs. These
findings challenge conventional assumptions about their safety as alternatives to long-chain PFAS and
underscore their potential ecological risks. This work emphasizes the necessity of integrating short-chain
PFAS into environmental risk assessments and adopting stricter regulatory measures to mitigate their
impact. This project has received funding from the European Union s Horizon 2020 research and innova-
tion programme under grant agreement No 101037509 (SCENARIOS project)

1.11.T-03 Blood-based Lipid Perturbations Linked to Per- and Polyfluoroalkyl Substances (PFAS)
in Drinking Water and Occupational Exposures

Ashlee Falls', Anna Boatman', Jack Ryan!, Amie Solosky!, James Dodds’, Jessie Chappel’, Kaylie
Kirkwood-Donelson’, Samantha Hall’, Taylor Elizabeth Schronce Hoxie* and Erin Baker!, (1)University
of North Carolina at Chapel Hill, United States, (2) National Institute of Environmental Health Sciences,
United States, (3)Duke University, Durham, NC, United States, (4)Duke University, Durham, United
States

Per- and polyfluoroalkyl substances (PFAS) are a class of synthetic, persistent chemicals associated with
health concerns, particularly in communities near production and release sites. Firefighters are also often
exposed to PFAS through protective turnout gear and aqueous film-forming foam applications. PFAS have
been implicated with increased cholesterol in humans, but other lipid species have not been evaluated
extensively. In this study, we explore both PFAS presence and lipid changes in human serum for two
cohorts, one with high drinking water exposure (DW, n=49) and the other having exposure through their
firefighting occupation (FF, n=29). Specifically, a non-targeted analysis platform coupling liquid
chromatography, ion mobility spectrometry, collision induced dissociation, and mass spectrometry (LC-
IMS-CID-MS) separations was used to evaluate >100 PFAS and >800 lipid species. PFAS and lipids were
extracted separately from the serum samples prior to instrumental analy sis. Data was then annotated using
Skyline software and multidimensional in-house libraries containing LC, IMS, CID, and MS information.
Fourteen PFAS were also quantified to understand their levels in the two cohorts. In the quantitative
analyses, PFAS concentrations were found to be significantly higher in the DW cohort than in the FFs. To
assess lipid changes due to PFAS exposure, all study participants were grouped as either having 720
ng/mL serum (n=34) or <20 ng/mL (n=44) for the sum of 7 PFAS, based on the National Academies
Consensus Study Report guidelines for serum PFAS concentrations expected to have health impacts.
Notably, 33 of the 34 samples in the high group were from the DW cohort. In the serum lipidomic
analyses, 388 unique lipids from 15 classes were identified. Of these, 23 lipids were found to be
statistically significant in the ?20 ng/mL group, with 22 being upregulated, and
phosphatidylethanolamines (PEs) and triglycerides (TGs) comprising 60.8% of the significant lipids.
While TGs have known associations with PFAS exposures, PEs are newly implicated in PFAS-related
dyslipidemia . This is important, as PEs are the second most abundant glycerophospholipid in mammalian
cells, following phosphatidylcholines (PCs) and abnormal PC/PE ratios have been linked to an array of

SETAC Europe 35" Annual Meeting 173



liver diseases and reduced liver regeneration. These lipid changes should encourage further exploration of
PFAS toxicity in humans and assist in informing regulatory limits.

1.11.T-04 Next Generation Risk Assessment of Poly- and Perfluoroalkyl Substances through
Bayesian Network based Quantitative Adverse Outcome Pathway

Hyunwoo Kim, Gaeul Yang, Jaeseong Jeong and Jinhee Choi, University of Seoul, Korea, Republic of
Poly- and perfluoroalkyl substances (PFAS) have recently been linked to potential neurotoxic effects,
raising human health concerns. However, with thousands of PFAS compounds in existence, the traditional
regulatory approaches face significant challenges addressing their potential risks. Thus, this study aims to
evaluate the neurotoxic risks of PFAS using a Next Generation Risk Assessment (NGRA) framework that
integrates New Approach Methodologies (NAMs) and an Adverse Outcome Pathway (AOP) framework
with Bayesian Network (BN) modeling. The workflow consisted of four key steps. First, in vivo data from
regulatory reports and in vitro data from literature, high-throughput screening (HTS) database, and in-
house experiments were collected. Second, a neurotoxicity AOP was constructed using the AOP Wiki,
with data assigned to specific molecular initiating events (MIEs), key events (KEs), and adverse outcomes
(AOs). Third, a BN model was trained to calculate the probabilities of activation for each event, enabling a
probabilistic assessment of PFAS risk. Finally, human exposure levels and effect distribution were
incorporated to quantitatively evaluate the neurotoxicity risk of PFAS in humans. The results revealed that
PFAS acts as an antagonist to thyroid receptors at the MIE level, disrupting signaling pathways and
triggering significant activation across all KEs, leading to cell death. At the AO level, these effects
manifested as neurotoxicity, including degenerative diseases and cognitive impairments. Probabilistic
analysis using the BN model demonstrated a 24% likelihood of reduced cell viability at PFAS
concentrations of 100300 pM. The integration of in vivo and in vitro data provided a comprehensive and
quantitative evaluation of PFAS-induced neurotoxicity. And, the risk assessment incorporating human
exposure values did not reveal any significant effects. In conclusion, a BN model based quantitative AOP
was utilized to evaluate the neurotoxic risks of PFAS by integrating in vivo, in vitro data. This study
contributes to the advancement of NGRA approaches by providing a robust framework for assessing the
risks of PFAS. This work was supported by Korea Environmental Industry & Technology Institute
(KEITI) through Technology Development Project for Safety Management of Household Chemical
Products (RS-2023-00215309), funded by Korea Ministry of Environment (MOE).

1.11.P-Tul03 Toxicogenomic Assessment of PFAS in Modified Zebrafish Embryo Test (FET) and
Immune-Challenged Assays

Tim Benad', Sebastian Eilebrecht’, Uwa Steve Ayobahan' and Bernd Gockener!, (1)Fraunhofer Institute
for Molecular Biology and Applied Ecology, Germany, (2)Ecotoxicogenomics, Fraunhofer Institute for
Molecular Biology and Applied Ecology, Germany

Per- and polyfluoroalkyl substances (PFAS) are a group of synthetic chemicals that are widely used in
industrial applications and consumer products due to their durability and resistance to water, oil, and heat.
However, their environmental persistence and bioaccumulation in living organisms raise serious concerns
about their potential health effects and immunotoxicity. Despite the widespread exposure to PFAS, there is
a significant gap in understanding the molecular mechanisms that drive their toxicity, particularly in
relation to immunotoxicity. The primary goal of this study is to address this gap by using advanced OMIC
technologies to investigate the molecular effects of PFAS exposure in a relevant model organism,
zebrafish. Specifically, we aim to examine the toxicological effects of PFOA, a well-known PFAS, and
GenX, a PFOA substitute, through gene expression analysis. We will employ the Fish Embry o Toxicity
Test (FET) in its conventional form and a modified version that incorporates an immune challenge to
assess the impact of PFAS on the immune system. In the conventional FET, zebrafish embryos are
exposed to PFAS for 96 hours, followed by RNA sequencing to identify differentially expressed genes
(DEGs) linked to toxicity. In the modified FET, pathogen-associated molecular patterns (PAMPs) are
introduced to stimulate the immune response, allowing us to evaluate potential immunotoxicity. The
resulting data will be analyzed using various bioinformatic tools, including Venn diagrams and heatmaps,
to better understand the molecular pathways affected by PFAS exposure. Although results are still being
generated, the study is expected to provide valuable insights into the gene expression changes associated
with PFAS exposure and contribute to the identification of biomarkers for general toxicity and
immunotoxicity. These findings will significantly advance our understanding of PFAS toxicity, especially
in the context of immune system disruption, and will help fill a crucial gap in the current toxicological
data. This research is highly relevant for advancing the scientific knowledge on PFAS toxicity, which can
inform future public health guidelines and policies aimed at reducing PFAS exposure and its associated
risks. The goal is to apply this test design to future PFAS alternatives as well, enabling a faster and more
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efficient ecotoxicological risk assessment, as PFAS compounds are expected to be gradually replaced over
time due to their toxicity.

1.11.P-Tul04 Major Alterations in Guppy Reproductive Traits Induced by PFOA and GenX
Environmental Concentrations

Marianna Pauletto’!, Edoardo Pietropoli', Alessandro Devigili®, Silvia lori', Francesco Santi®, Francesco
Eugenio Leonardi®, Lorena Lucatello’, Mery Giantin', Andrea Barbarossa®, Anisa Bardhi?, Francesca
Capolongo’, Mauro Dacasto’ and Clelia Gasparini®, (1)University of Padova - Department of
Comparative Biomedicine & Food Science, Italy, (2)Univeristy of Padova - Department of Biology, Italy,
(3)University of Padova - Department of Biology, Italy, (4)University of Bologna - Department of
Veterinary Medical Sciences, Italy, (5)University of Padova - Department of Comparative Biomedicine
and Food Science, Italy

In humans and rodents, exposure to per- and poly-fluoroalkyl substances (PFAS) has been associated with
negative reproductive health effects. However, our understanding of their impact on reproduction in
aquatic organisms is still limited. To address this knowledge gap, we exposed adult freshwater fish
(Poecilia reticulata) to 1 ?g/L of perfluorooctanoic acid (PFOA), a legacy PFAS, or its alternative, the
ammonium salt of hexafluoropropylene oxide dimer acid (HFPO-DA; trademark name: GenX), which is
considered potentially less hazardous. We assessed PFAS bioaccumulation in whole-body fish and key
reproductive traits such as levels of vitellogenin and sexual hormones, sperm quantity and quality, male
sexual activity, mating tactic, and colouration, after 90 days of exposure. Moreover, in the 5-months
offspring (F1), exposed during pregnancy (P. reticulata is a live-bearing fish) and moved to clean water till
reaching maturity, we measured fertility, sperm quantity and quality, and behaviour (boldness). General
health conditions (e.g. swim performance, mortality) were also evaluated. Although no clear effects on
survival and overall health were observed, sublethal effects were reported. We demonstrated that PFOA
and GenX significantly impaired key traits forreproductive success. Levels of estradiol and testosterone
were altered in both sexes; moreover, the exposed males performed less courtship behaviour but increased
the numberof sneak mating attempts, particularly when exposed to PFOA. We discovered that males
prenatally exposed to PFOA and GenX presented a decrease in body colouration, a proxy of health status
and reproductive success; in addition, PFOA inhibited fish risk-taking behaviour. Finally, detectable
amounts of PFOA were found either in FO directly exposed fish than in F1 adult fish exposed during the
prenatal stage (<0.5 pg/g). This study offered a comprehensive comparison of two PFAS and shed light on
the toxicity of an emerging PFOA alternative, GenX. Overall, we showed that even at low concentrations
GenX, but mostly PFOA, can have subtle but significant harmful effects. These results improve the
knowledge on the effects PFAS might have on reproduction, and provide important data for the research
on PFAS toxicity in humans. From an environmental risk assessment perspective, these results emphasize
the potential ramifications of pollution under natural conditions and their far-reaching consequences for
fish populations and ecosystems. This work was supported by the University of Padova under the funding
scheme STARS@UNIPD2021 (Prot. no. 3091/2022), and by the Italian Ministry of University and
Research (MUR) under the funding scheme Research Projects of National Relevant Interest (Prot. no.
20228ECFT2).

1.11.P-Tul23 Discrepancies between CCK-8 and Trypan Blue Assays in PFAS-Exposed ZF4 Cells:
Implications for Metabolic Stress Assessment

Timothy Prince Chidike Ezeorba, Emilie Brun, Mohamed Abou-Elwafa Abdallah and Iseult Lynch,
School of Geography, Earth, and Environmental Sciences, University of Birmingham, United Kingdom
Perfluoroalkyl substances (PFAS), particularly perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS), are persistent environmental contaminants with potential toxicological effects. This
study investigated the effects of PFOA and PFOS on zebrafish embryonic fibroblast (ZF4) cells, revealing
critical methodological considerations for cytotoxicity assessments. ZF4 cells were exposed to various
concentrations of PFOA and PFOS (100-1000 uM) for 24 hours. Cell viability was evaluated using the
cell counting kit 8 (CCK-8) assay, trypan blue cell counting, and lactate dehydrogenase (LDH) assay,
which measures cell membrane damage and LDH leakage from the cytoplasm. Surprisingly, the CCK-8
assay showed a dose-dependent increase in absorbance readings at concentrations up to 500 uM,
particularly for PFOS, suggesting increased cell viability or proliferation. However, concurrent trypan
blue cell counts revealed a dose-dependent decrease in cell numbers, with IC50 values determined for both
PFOA and PFOS (570.1 uM and 586.1 uM, respectively). LDH assay results were consistent with trypan
blue counts. This discrepancy between CCK-8 results and actual cell counts indicates that the CCK-8
assay may produce false-positive results in this context. The increased CCK -8 signal, despite reduced cell
numbers, suggests that PFOA and PFOS exposure may induce metabolic stress in ZF4 cells, potentially
leading to increased mitochondrial activity. These findings highlight the importance of using multiple
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assays to assess cell viability and stress responses, especially when studying PFAS toxicity in emerging
model cell lines like ZF4. Furthermore, this research suggests the potential value of investigating
mitochondrial bioenergetics in PFAS-exposed cells, as metabolic alterations may precede overt
cytotoxicity. To further confirm enhanced metabolic stress, future work will include Seahorse experiments
to measure cellular respiration and glycolysis. Additionally, mitochondrial functional studies will be
conducted using flow cytometry to analyze MitoSOX and TMRM staining, providing insights into
mitochondrial superoxide production and membrane potential, respectively. These results contribute to our
understanding of PFAS toxicity mechanisms and provide critical methodological considerations for future
toxicological studies, emphasizing the need for multiple assays in assessing cell viability and stress
responses, particularly when studying emerging model cell lines. The authors gratefully acknowledge the
Petroleum Technology Development Fund (PTDF) for awarding a Ph.D. scholarship to Timothy Prince
Chidike Ezeorba (PTDF Scholar ID: 22PHDO053). We also extend our appreciation to the Society of
Environmental Toxicology and Chemistry (SETAC) Europe for providing a Student Registration Grant,
enabling the presentation of our findings at the 2025 SETAC Europe Annual Meeting.

1.11.P Unraveling the Complexities of PFAS From Environmental Toxicology to Human Health

1.11.P-Tul01 Effects of Flame Retardants on Survival, Reproduction, Energy Metabolism, and
Transcriptional Modulation of Brackish Water Flea Diaphanosoma celebensis

Je-Won Yoo, Chaerin Park, Tae-June Choi, Chang-Bae Kim and Young-Mi Lee, Sangmyung University,
Korea, Republic of

Marine plastic pollution has become a major environmental issue worldwide. Plastic products contain
harmful chemicals, and because these chemicals can leach into media, they are considered an emerging
contaminant in ocean. Flame retardants (FRs) are one of the commonly used additives in plastic industries
to enhance products flame resistance. As the use of some brominated FRs (BFRs) have globally banned
due to their high ecotoxicity, organophosphate FRs (OPFRs) have recently been proposed as alternatives
to BFRs, but information on their toxic effects on marine ecosystem is still lacking. Thus, in this study, we
investigated toxic effects of OPFRs [triphenyl phosphate, TPhP; Tris(1,3-dichloro-2-propyl) phosphate,
TDCPP], together with representative BFR, hexabromocyclododecanes (HBCDs) on survival,
reproduction, energy metabolism of brackish water flea Diaphanosoma celebensis. Subsequently, we
further investigated toxic mechanisms of TPhP through transcriptomic analysis. Acute toxicity test
showed that both OPFRs were acutely toxic to D. celebensis (48-h LC50 of TPhP and TDCPP: 2.41 and
17.12 mg/L, respectively), but HBCDs did not induce significant mortality up to 20 mg/L. Chronic
toxicity test showed that all FRs caused reproductive disorder through reducing fecundity even at the sub-
lethal concentrations, but only TPhP negatively affected lifespan. The contents of energy reserves
(carbohydrate, protein, and lipid) were differently modulated following exposure to FRs. Transcriptomic
analysis showed that genes related to energy metabolism-related pathways including metabolic pathways,
AMPK signaling pathway, fatty acid biosynthesis, fatty acid degradation, and metabolism of various
amino acids were mainly affected following TPhP exposure. In addition, genes related to nervous system,
immune system, and genetic modulation were significantly modulated by TPhP. Our findings showed high
toxicity of OPFRs as well as BFRs and suggest that OPFRs, especially TPhP, have potential toxicity to
disturb energy metabolism, reproduction, and various biological processes. This study provides a better
understanding of the molecular mode of action of FRs in marine zooplankton. This research was supported
by the Risk assessment to prepare standards for protecting marine ecosystem of the Korea Institute of
Marine Science & Technology Promotion (KIMST) funded by the Ministry of Oceans and Fisheries
(KIMST-20220383).

1.11.P-Tul02 Investigating In-vivo Toxicity of PFAS on the Development of Zebrafish Embryos as a
Model for Environmental Impact

Venkata Koulini Garimella', Sai Sugitha Sasidharan’, Indumathi M Nambi' and Ravikrishna
Raghunathan?, (1)Environmental Engineering Division, Department of Civil Engineering, Indian Institute
of Technology Madras, India, (2)Department of Chemical Engineering, Indian Institute of Technology
Madpras, India

Per- and polyfluoroalkyl substances (PFAS) represent a broad class of over 10,000 synthetic organic
chemicals, recognized for their widespread applications as surfactants and repellents. The rapid pace of
industrialization and urbanization in India has intensified concerns regarding the extensive use of PFAS
across multiple sectors, including textiles, personal care products, non-stick cookware, electronics, and
firefighting foams and gear. PFAS have been detected in various environmental media, including air,
water, wastewater, soil, human blood, hair, and breast milk, as well as in biota, where they bioaccumulate
within the food chain due to their persistent nature and resistance to degradation. Consequently, PFAS
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contamination in water sources poses potential health risks to millions of people through drinking water
supplies. The widespread presence of PFAS necessitates a comprehensive toxicity assessment to elucidate
their adverse health impacts, yet there remains a scarcity of toxicity data for most PFAS used in industrial
and consumer products. The zebrafish (Danio rerio) is emerging as a robust animal model for rapid
toxicity assessment, offering predictive insights into potential human health hazards. Zebrafish possess
morphological and molecular features in their tissues and organs that are either identical or highly
analogous to those of other vertebrates, including humans, making them ideal for evaluating PFAS
toxicity. This study investigates the developmental effects of exposure to 24 PFASs comprising long-chain
and short-chain PFAS and their precursors on zebrafish embryos. The compounds include C4 C14
perfluorocarboxylic acids (PFCAs), C4 C10 perfluorosulfonic acids (PFSAs), perfluorooctanesulfonamide
(FOSA), N-methyl perfluorooctanesulfonamidoacetic acid (N-MeFOSAA), N-ethyl
perfluorooctanesulfonamidoacetic acid (N-EtFOSAA), and 4:2, 6:2, and 8:2 fluorotelomer sulfonates
(FTS). The study examines morphological deformities (spinal cord curvature, body length, head/eye area,
head and trunk angle), hatching period, survival rate, heart rate, blood flow rate, and stress responses using
ImagelJ and histopathological analysis for cellular-level damage. This work provides critical insights into
PFAS-associated developmental toxicity, aiding in risk assessment and informing regulatory policies on
PFAS exposure limits.

1.11.P-Tul03 Toxicogenomic Assessment of PFAS in Modified Zebrafish Embryo Test (FET) and
Immune-Challenged Assays

Tim Benad', Sebastian Eilebrecht’, Uwa Steve Ayobahan' and Bernd Gockener!, (1)Fraunhofer Institute
for Molecular Biology and Applied Ecology, Germany, (2)Ecotoxicogenomics, Fraunhofer Institute for
Molecular Biology and Applied Ecology, Germany

Per- and polyfluoroalkyl substances (PFAS) are a group of synthetic chemicals that are widely used in
industrial applications and consumer products due to their durability and resistance to water, oil, and heat.
However, their environmental persistence and bioaccumulation in living organisms raise serious concerns
about their potential health effects and immunotoxicity. Despite the widespread exposure to PFAS, there is
a significant gap in understanding the molecular mechanisms that drive their toxicity, particularly in
relation to immunotoxicity. The primary goal of this study is to address this gap by using advanced OMIC
technologies to investigate the molecular effects of PFAS exposure in a relevant model organism,
zebrafish. Specifically, we aim to examine the toxicological effects of PFOA, a well-known PFAS, and
GenX, a PFOA substitute, through gene expression analysis. We will employ the Fish Embryo Toxicity
Test (FET) in its conventional form and a modified version that incorporates an immune challenge to
assess the impact of PFAS on the immune system. In the conventional FET, zebrafish embryos are
exposedto PFAS for 96 hours, followed by RNA sequencing to identify differentially expressed genes
(DEGs) linked to toxicity. In the modified FET, pathogen-associated molecular patterns (PAMPs) are
introduced to stimulate the immune response, allowing us to evaluate potential immunotoxicity. The
resulting data will be analyzed using various bioinformatic tools, including Venn diagrams and heatmaps,
to better understand the molecular pathways affected by PFAS exposure. Although results are still being
generated, the study is expected to provide valuable insights into the gene expression changes associated
with PFAS exposure and contribute to the identification of biomarkers for general toxicity and
immunotoxicity. These findings will significantly advance our understanding of PFAS toxicity, especially
in the context of immune system disruption, and will help fill a crucial gap in the current toxicological
data. This research is highly relevant for advancing the scientific knowledge on PFAS toxicity, which can
inform future public health guidelines and policies aimed at reducing PFAS exposure and its associated
risks. The goal is to apply this test design to future PFAS alternatives as well, enabling a faster and more
efficient ecotoxicological risk assessment, as PFAS compounds are expected to be gradually replaced over
time due to their toxicity.

1.11.P-Tul04 Major Alterations in Guppy Reproductive Traits Induced by PFOA and GenX
Environmental Concentrations

Marianna Pauletto!, Edoardo Pietropoli', Alessandro Devigili®, Silvia lori', Francesco Santi®, Francesco
Eugenio Leonardi®, Lorena Lucatello’, Mery Giantin', Andrea Barbarossa®, Anisa Bardhi*, Francesca
Capolongo’®, Mauro Dacasto’ and Clelia Gasparini®, (1)University of Padova - Department of
Comparative Biomedicine & Food Science, Italy, (2)Univeristy of Padova - Department of Biology, Italy,
(3)University of Padova - Department of Biology, Italy, (4)University of Bologna - Department of
Veterinary Medical Sciences, Italy, (5)University of Padova - Department of Comparative Biomedicine
and Food Science, Italy

In humans and rodents, exposure to per- and poly-fluoroalkyl substances (PFAS) has been associated with
negative reproductive health effects. However, our understanding of their impact on reproduction in
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aquatic organisms is still limited. To address this knowledge gap, we exposed adult freshwater fish
(Poecilia reticulata) to 1 ?g/L of perfluorooctanoic acid (PFOA), a legacy PFAS, or its alternative, the
ammonium salt of hexafluoropropylene oxide dimer acid (HFPO-DA; trademark name: GenX), which is
considered potentially less hazardous. We assessed PFAS bioaccumulation in whole-body fish and key
reproductive traits such as levels of vitellogenin and sexual hormones, sperm quantity and quality, male
sexual activity, mating tactic, and colouration, after 90 days of exposure. Moreover, in the 5-months
offspring (F1), exposed during pregnancy (P. reticulata is a live-bearing fish) and moved to clean water till
reaching maturity, we measured fertility, sperm quantity and quality, and behaviour (boldness). General
health conditions (e.g. swim performance, mortality) were also evaluated. Although no clear effects on
survival and overall health were observed, sublethal effects were reported. We demonstrated that PFO A
and GenX significantly impaired key traits forreproductive success. Levels of estradiol and testosterone
were altered in both sexes; moreover, the exposed males performed less courtship behaviour but increased
the number of sneak mating attempts, particularly when exposed to PFOA. We discovered that males
prenatally exposed to PFOA and GenX presented a decrease in body colouration, a proxy of health status
and reproductive success; in addition, PFOA inhibited fish risk-taking behaviour. Finally, detectable
amounts of PFOA were found either in FO directly exposed fish thanin F1 adult fish exposed during the
prenatal stage (<0.5 pg/g).

This study offered a comprehensive comparison of two PFAS and shed light on the toxicity of an
emerging PFOA alternative, GenX. Overall, we showed that even at low concentrations GenX, but mostly
PFOA, can have subtle but significant harmful effects. These results improve the knowledge on the effects
PFAS might have on reproduction, and provide important data for the research on PFAS toxicity in
humans. From an environmental risk assessment perspective, these results emphasize the potential
ramifications of pollution under natural conditions and their far-reaching consequences for fish
populations and ecosystems. This work was supported by the University of Padova under the funding
scheme STARS@UNIPD2021 (Prot. no. 3091/2022), and by the Italian Ministry of University and
Research (MUR) under the funding scheme Research Projects of National Relevant Interest (Prot. no.
20228ECFT2).

1.11.P-Tul05 Hemolytic Activity and Proteomic Insights into PFAS Toxicity in Eisenia fetida
Davide Rotondo', Davide Gualandris', Candida Lorusso?, Marcello Manfredi', Antonio Calisi' and
Francesco Dondero®, (1)Universit del Piemonte Orientale, Italy, (2)univerisit del piemonte orientale,
Italy, (3)univerist del piemonte orientale, Italy

The evaluation of emerging and legacy contaminants remains a central focus in ecotoxicological research
and environmental safety assessment. This study investigates the effects of 34 per- and polyfluoroalkyl
substances (PFAS), encompassing diverse chemical classes (legacy and emerging, short- and long-chain,
carboxylates, sulfonates, ethers, and polyethers), on the hemolytic activity of cell-free coelomic fluid
derived from Eisenia fetida. A combined experimental framework involving in vivo and in vitro exposures
was implemented, supplemented by advanced proteomic analyses performed on hemolymph samples
using liquid chromatography coupled with mass spectrometry (LC-MS) to quantify hemolysin content and
investigate molecular alterations induced by PFAS exposure. In vivo exposures were conducted in
adherence to the OECD 207 acute toxicity test, employing PFAS concentrations of 0.6 pM and 229 uM.
For in vitro studies, cell-free coelomic fluid was incubated with PFAS at (sub)nanomolar concentrations.
Following these exposures, hemolytic activity was assessed using a refined sheep erythrocyte hemolysis
assay. Methodological advancements included precise quantification of erythrocyte survival rates and the
establishment of a standardized dilution curve for coelomic fluid, ensuring consistent and reproducible
measurements. Preliminary findings indicate statistically significant differences in hemolytic activity
between controls and PFAS-treated groups, with reduced hemolysis associated with specific chemical
subclasses. Proteomic data further identified modifications in hemolysin and other proteins such as CCF-1
related with immune defense mechanisms. This comprehensive approach provides critical insights into the
molecular mechanisms underlying PFAS toxicity in non-model organisms, paving the way for the
development of sensitive and predictive methodologies for the environmental risk assessment of these
pervasive contaminants. This project has received funding from the European Union s Horizon 2020
research and innovation programme under grant agreement No 101037509 (SCENARIOS project)

1.11.P-Tul06 Modulatory Impact of PFAS on GABA Receptor-Mediated Currents in Neuron-like
Cells

Davide Rotondo’, Laura Lagostena®, Konstantinos D. Papavasileiou®, Valeria Magnelli’, Davide
Gualandris', Aldo Pagano’, Antonio Calisi!, Iseult Lynch’, Antreas Afantitis®* and Francesco Dondero’,
(1) Universit del Piemonte Orientale, Italy, (2)IBF CNR Genova, Italy, (3)Novamechanics LTD, Cyprus,
(4)Universit di Genova, Italy, (5)UniB, United Kingdom
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Per- and polyfluoroalkyl substances (PFAS) are persistent environmental pollutants that have raised
concerns due to their widespread distribution and adverse effects on biological processes. Their high
stability enables these compounds to accumulate in the environment and living organisms, where they
may disrupt critical physiological functions, including hormonal balance, immune function, and
neurological and developmental pathways. The pervasive nature and extensive biological impact of PFAS
underscore the need for strict regulatory actions and ongoing research to mitigate their harmful effects. In
particular, concerns are growing over the neurotoxic potential of PFAS. Although evidence increasingly
suggests these chemicals harm the nervous system, the exact mechanisms remain under investigation. This
study examines how different PFAS congeners affect gamma-aminobutyric acid (GABA) receptor-
mediated currents in differentiated S1 neuroblastoma cells, which exhibit neuron-like characteristics.
Using patch clamp electrophysiology, we confirmed the presence of GABA-evoked currents, and PFAS
exposure significantly and reversibly reduced these currents. We also conducted molecular docking
studies to evaluate PFAS interactions with GABA receptors; those with the highest affinity were selected
for further cytotoxicity testing. Additionally, STABI neuroblastoma cells were exposed to various
concentrations of short-chain PFAS, legacy PFAS, and mono- or polyether PFAS, exhibiting a hormetic
response, with cell proliferation at lower concentrations and cytotoxicity at higher concentrations. Our
findings show that PFAS can significantly reduce GABA-evoked current amplitude, suggesting disruption
of GABA receptor function and contributing to their neurotoxic properties. These results provide the first
direct evidence of PFAS impairing GABAergic neurotransmission in neuron-like cells, highlighting the
need for further research into their neurological impacts. This project has received funding from the
European Union s Horizon 2020 research and innova-tion programme under grant agreement No
101037509 (SCENARIOS project)

1.11.P-Tul07 PFAS and Nanoplastics Co-Exposure Impacts on Human Intestinal Cells: Combining
Metabolomics and Phenomics

Andi Alijagic’, Eva Sarndahl’, Oleksandr Kotlyar!, Patrik Karlsson®, Nikolai Scherbak!, Magnus
Engwall' and Tuulia Hyotylainen', (1)Man-Technology-Environment Research Center, orebro University,
Sweden, (2)Inflammatory Response and Infection Susceptibility Centre, orebro University, Sweden,
(3)Department of Mechanical Engineering, orebro University, Sweden

Per- and polyfluoroalkyl substances (PFAS) and nanoplastics (NPs) pose significant environmental and
health challenges due to their persistence, bioaccumulation potential, and toxicity. While both pollutants
are individually known to disrupt metabolic and phenotypic processes, their combined impacts on human
gut health remain poorly understood. This study investigated the co-exposure effects of PFAS, specifically
perfluorooctanesulfonic acid (PFOS), and polystyrene NPs on human intestinal Caco-2 cells using
integrated metabolomics and phenomics approach. Caco-2 cells were exposed to PFOS, NPs, or their
combination, and phenotypic alterations were assessed using the Cell Painting assay, a high -content
imaging assay coupled with automated image analysis. Metabolic and lipidomic changes were analyzed
through ultra-high-performance liquid chromatography quadrupole time-of-flight mass spectrometry
(UHPLC-QTOFMS). Phenotypic profiling revealed that co-exposure to PFOS and NPs caused more
pronounced effects on subcellular structures, including the F-actin cytoskeleton, Golgi apparatus, and
plasma membrane, compared to single exposures. Interestingly, mitochondrial structure was largely
affected by NPs alone. Correlation analysis supported a relationship between PFOS and NPs with co-
exposure phenotype, indicating shared mechanisms of toxicity. Lipidomic profiling demonstrated that NPs
alone induced changes of cellular lipids, while PFOS exposure primarily altered polar metabolite profiles.
PFOS alone or under co-exposure revealed changes in carnitines, involved in mitochondrial fatty acid ?-
oxidation pathways. The distinct and overlapping impacts of PFOS and NPs on cellular phenotypes and
metabolic pathways underscore the complexity of their combined toxicity. This study emphasizes the need
for advanced integrative approaches, such as phenomics and metabolomics, to unravel the mechanisms
underlying co-exposures to PFAS and nanoplastics. By providing insights into the phenotypic and
metabolic disruptions caused by PFOS and NP co-exposure, this work contributes to a better
understanding of their combined health risks and supports the development of mechanism-based risk
assessment strategies.

1.11.P-Tul08 Evaluating PFAS-Related Human Health and Environmental Risks Before and After
the Implementation of the LIFE SOuRCE Solution

Sonia Jou-Claus', Mireia Mesas', Jessica Meijide!, Carme Bosch', Leonidas Perez!, Joana Baeta’, Ricard
Mora?, Robin Axelson®, Patrik Hollman®, Lutz Ahrens’, Oscar Skirfors’, Anja Enell®, Dan Berggren
Kleja, Michael Pettersson®, Sofia Bjalkefur’, Philip McCleaf’ and Dahn Rosenquist®, (1)Eurecat, Centre
Tecnol gic de Catalunya. Water, Air and Soil Unit, Spain, (2)ESOLVE, Spain, (3)Envytech Solutions AB,
Sweden, (4)Nova Diamant AB, Sweden, (5)SLU, Sweden, (6)SGI, Sweden, (7)UVA, Sweden, (8§)LAQUA,
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Sweden

LIFE SOuRCE is a European project focusing on the demonstration and evaluation of sustainable on-site
remediation technologies for PFAS-contaminated groundwater. Four different techniques are combined
and evaluated as treatment trains, called the LIFE SOuRCE solutions. This study aims to evaluate the
human health and environmental risks associated with PFAS in groundwater before and after the
implementation of the LIFE SOuRCE solutions. The assessment focuses on PFAS exposure risks to
human health and environmental impacts on a river ecosystem. Two sites with different risk profiles are
analysed, 1) an industrial and agricultural area in Spain for Human Health Risk Assessment (HHRA) and
2) a Swedish river ecosystem for Environmental Risk Assessment (ERA). For HHRA, two exposure
scenarios were evaluated at the Spanish site. Scenario 1 involves industrial workers exposed to PFAS-
contaminated water during cleaning tasks, evaluating ingestion and dermal contact. Scenario 2 involves
farmers using groundwater for crop irrigation and consumers potentially ingesting PFAS through these
crops. Lettuce was selected as the test crop. Exposure pathways considered include ingestion and dermal
contact for farmers, and ingestion for consumers (adults and children) through PFAS transferred to crops.
Baseline data, collected before the LIFE SOuRCE solution implementation, indicated acceptable
carcinogenic risk levels (carcinogenic risk values < 1x10E-5) but the systemic risk was above the
admissible threshold (hazard index > 1) for both scenarios, due to the presence of PFBA, PFDoDA,
PFHpA, PFOS, PFOA, PFPeA and PFUDA. For ERA, PFAS risk to the Swedish river ecosystem and fish
populations was assessed, establishing a baseline Toxicity Unit (TU) risk prior to the LIFE SOuRCE
solution. Predicted Environmental Concentrations (PEC) were calculated using the highest PFAS
concentrations found, and environmental risk was assessed against Predicted No-Effect Concentrations
(PNEC) for aquatic organisms, obtained from the NORMAN Ecotoxicology Database. Results showed
most PFAS within acceptable levels (TU ? 1); however, PFOS and PFOA concentrations at certain points
suggest possible risk to aquatic organisms. Baseline HHRA and ERA results will allow for an evaluation
of the effectiveness of PFAS mitigation following the implementation of the LIFE SOuRCE solution.

1.11.P-Tul09 In Silico Classification Model to Screen the Potential Thyroid Hormone System-
Disrupting Activity of Per- and Polyfluoroalkyl Substances

Marco Evangelista, Nicola Chirico and Ester Papa, OSAR Research Unit in Environmental Chemistry
and Ecotoxicology, Department of Theoretical and Applied Sciences (DiSTA), University of Insubria, Italy
Per- and polyfluoroalkyl substances (PFAS) represent a broad class of man-made compounds
characterised by highly stable carbon-fluorine bonds, well known forbeing persistent in the environment,
bioaccumulative, and toxic for humans and wildlife. Several studies linked PFAS exposure to multiple
biological mechanisms leading to adverse effects on living organisms, including their ability of disrupting
the thyroid hormone (TH) system by competing with the TH thyroxine (T4) for binding with the human
transthyretin (h'TTR), a key TH distributor protein. This biological mechanism can modulate serum TH
concentration resulting in severe TH system dysfunctions. To speed up the identification of hazardous
compounds, including TH system-disrupting chemicals (THSDCs), international authorities promote the
use of in silico methods (e.g. Quantitative Structure-Activity Relationship (QSAR) based approaches).
This work aims to develop a new QSAR classification model, following the OECD principles, to predict
the binding ability of PFAS with hTTR. A newly published dataset containing binding ability records of
136 structurally heterogeneous PFAS, measured with the §-anilino-1-naphtalenesulfonic acid (ANSA)
based binding in vitro assay, was selected for QSAR development through Linear Discriminant Analysis
(LDA). After data curation, the remaining 119 PFAS were categorised into two classes according to their
median % activity: 74 PFAS were categorised as strong hTTR binders (median % activity greater or equal
to 50%), while 45 PFAS as weak or not hTTR binders (median % activity smaller than 50%). Harmonized
SMILES (Simplified Molecular Input Line Entry System) of the structures were used as input for the
calculation of simple theoretical molecular descriptors, which were used as variables in the QSAR
modeling. For each class, PFAS were sorted by structure, then two every three PFAS were assigned to the
training set for QSAR development, and the remaining compounds were assigned to the test set for QSAR
external validation. The final model, calibrated using all the available experimental data, is characterised
by accuracy, sensitivity, and specificity equal to 87%, 91%, and 80%, respectively. The proposed QSAR
extends the applicability domain of previously published similar models for the prediction of the same
endpoint, and can be applied as a simple tool for screening the potential thyroid hormone system -
disrupting activity of PFAS.

1.11.P-Tul10 Does the Addition of Perfluoro-Moieties Impact Mechanisms of Toxic Action of
Organic Chemicals? An In Silico Approach

Paul Thomas', maxime Edelblout’ and Floriane Larras?®, (1)KREATI., France, (2)KREATIS, France
The PFAS exposure problem has become ubiquitous. The poor biodegradability of such substances in the
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environment has been recognised for decades. This is an unfortunate environmental fate property but a
huge benefit for certain applications (the most obvious example being the long-lasting, panphobe property
facilitating use of PTFE as a non-stick polymer on saucepans and a PFAS emulisifer (PFOA) to carry it).
Due to the multifaceted utility of perfuorinated compounds, industry has diligently placed >4000 PFAS on
the market and the EU Commission has recently recognised the potential for forever chemicals to pose a
threat to aquatic and terrestrial organisms alike. While much research has been carried out on the
persistence of PFAS, and to a lesser extent bioacumulation and fate, less is known about the mechanisms
of toxic action of such compounds which can impact the aquatic environment. This poster explores the
potential for perfluoration to enhance or reduce acute and chronic toxicity for algae, daphnids and fish. A
set of internally validated experimental aquatic toxicity studies on PFAS were selected. Their Mechanisms
of toxic Action (MechoA) were allocated using MechoA Premium and the experimental water solubility
determined (from exisiting studies or by the iSafeRat® WATSOL module). The data were then plotted on
the appropriate iSafeRat® aquatic toxicity QSAR according to the designated MechoA. The models
excluded fluorinated substances. The positions of the PFAS points were then compared to the PFAS-free
regression lines to acertain whether excess or reduced toxicity was observed compared to the classical
QSARs. Their distance to the regression was assessed statistically to evaluate if these compounds could be
included to these model with confidence. Data were obtained for several MechoA including non-polar
narcotics, polarnarcotics, hydrolysis to non-polar narcotics product and hard electrophile reactivity. The
substances were then classified excess toxicicity , reduced toxicity or indifferent toxicity compared to the
PFAS-free QSARs. Furthermore, as these substances tend to be rather difficult to test for both ecotoxicity
and water solubility, NAMs will help elucidate the extent of the PFAS hazard profiles. The results are
discussed in the poster.

1.11.P-Tul11 Scientific Basis for Guide Values for 11 PFASs in Soil

Luca Gelshorn and Marion Junghans, Ecotox Centre, Switzerland

Growing concerns about the health and environmental impacts of PFAS have prompted increased research
and regulatory scrutiny. This study aimed at developing the scientific basis for guide values for 11 per-
and polyfluoroalkyl substances (PFAS) in soil, with a focus on effects on soil fertili