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INTRODUCTION

ZEBRAFISH AS AN ANIMAL MODEL

Why use Zebrafish:
 Epidemiological studies weren'’t conclusive in terms of linking PFAS exposure to
neurobehavior and neurological diseases’.

EXPERIMENTAL DESIGN (CONTINUED)

Perfluoroalkyl substances (PFAS) are synthetic compounds that are
composed of fluorinated carbon chains.

DNT assessment of binary chemical exposures:
Same set of experiments using GenX and PFOA or ADONA and PFOA mixtures.

\Tvg?esr? Sctzmpfeusr;g;na}[reptrjssgrt-gswsliihrzlgik?t{]iizF’)“CCaa:;)ZTSS, ?;Jsriios c;:)l; + The concern about GenX and ADONA s relatively recent, so there is @ big need to (C::r?enr;iecnglraet;(%rc])ss SIeesaCh chemical will be determined based on the results of single
furniture, adhesives, paper packaging for food, and heat-resistant/non- Characterize the ”Sk_Of those chemicals using animal models. '
stick cookware. Advantages of Zebrafish: : | GenX | PEOA ADONA / PFOA
 The carbon-fluoride bond is very stable, thus PFAS are bioaccumulative ) \mﬁ ﬁit;;ggsgigsasszgsequenced genome and 80% homology of genes associated
. SF(Xgagfgzl?rgd izelriiliteedntv:/ri\t;hfn:r;\}/llrc;gr\?eerr;te. health effects such as * The zebrafish is a well-established model to study DNT and neurobehavior®. EXPECTED RESULTS
iver diseases, thyroid hormone disruption, decrease immune response We are expecting that:
and increase cholesterol levels'2. EXPERIMENTAL DESIGN * GenX or ADONA exposure will result in a decrease in locomotor activity compared to
» PFAS is detected in the blood of the general population but firefighters PFOA.
and first responders are at higher risk of exposure to PFAS34, Breeding:  (Gene expression of genes in the dopaminergic pathway will be affected by GenX and
» Aqueous Film Firefighting Foam (AFFF) contains PFAS mixtures due to * Adult fish are bred in spawning tanks ADONA.
their effectiveness in extinguishing fires especially fuel fire. Also, the » Embryos will be collected immediately after fertilization » Gene expression alterations are associated with changes in DNA methylation.
turnout gear contains PFAS as a water repellent agent®. * 50 embryos/ petri dish » Number of dopaminergic neurons will decrease in GenX and ADONA exposures.
» Firefighters can be exposed to PFAS through inhaling combustion DNT assessment of single chemical exposures: «  GenX/PFOA or ADONA/PFOA exposures will results in synergistic effect compared to
products of PFAS-containing consumer products such as carpets and 1- Locomotor Activity Assessment single chemical exposure.
furniture during firefighting or drinking PFAS-contaminated water. 2- Morphological Assessment » Research to practice potential : results of this study will emphasize importance of
» The concerns of PFAS toxicity led to voluntarily phasing out of 3- Gene Expression cleaning turnout gear, and proper handling of AFFF waste. It also may influence
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) by 4- Immunohistochemistry (IHC) changes of the AFFF formulation and standards for turnout gear.
their manufacturer. 5- loci-specific DNA methylation analysis
* New AFFF formulation contain shorter chain PFAS such as GenX (6 T —
carbon) and ADONA (7 carbon). These chemicals have very limited P x S FUTURE DIRECTIONS
tOX'CObg',Cal data. | | | | vl * Long term effect of GenX and ADONA exposure as well as GenX/PFOA and
) I\/I.any animal studies S“pp,ort potential neurological etfects associated ADONA/PFOA will be assessed by assessing the same endpoints on adult fish.
with PFAS exposure, focusing on PFOS and PFOA . y
e - T < = < — * The findings of this project will be used as preliminary data for a future RO1
OBJECTIVES proposal (targeting Oct. 2020 submission).
Assessing the developmental neurotoxicity (DNT) of GenX or ADONA Gen X or ADONA or PFOA REFERENCES
USing zebrafish (Danio rer iO) as an animal model. 'l' 1. ATSDR. Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) Frequently Asked Questions. :1-2. https://www.cdc.gov/cdc-infol.
+ Assessing effect of GenX and ADONA on the development of For 72hpf g 1, Caffn e P Dot ol s an e s chcn A st of
dopaminergic pathway. | " \Wors T Contr disaster Roprod Toicol 0SZTGANITS, - Sl pesemelesportng o e
. Assess'ng DNT of GenX /PFOA mixture and ADONA/PFOA mixture. l l l l l 4. g);)braca D, Israel L, McNeel S, et al. Biomonitoring in California firefighters: Metals and perfluorinated chemicals. J Occup Environ Med. 2015:57(1):88-
A B C Visual Motor Morphological Gene Expression IHC DNA g: Sérﬁtfé%hgﬁgﬁﬁﬁﬂnnﬁiﬁ'ﬂoﬁ ggg}oﬁ? ﬁ?{t.O;eAr\\ZSiErZilTemij?;r:rr?\é\t?ii?fﬁdzggé expression effects in adult zebrafish (Danio rerio) embryonically exposed

NSNS NS ,L F FFEFHF O FF © m m : to PFOA, PFOS, and PFNA. Aquat Toxicol. 2016;180:123-130.
Fe . P . F . ) ’. o ) . o . . . . .
T 1ﬂhﬁ“‘;ﬂ‘:‘ &7/( o > & F><>/\/'<G><f_,QH Response TGSt ASSESS ent : ethylatlon 7. Slotkin TA, MacKillop EA, Meinick RL, Thayer KA, Seidler FJ. Developmental neurotoxicity of perfluorinated chemicals modeled in vitro. Environ Health
Tl F NN 0 L9 O Gl i Genet|C targetS Fluorescent . . p £ 2008:116(6):716-722
FF FF Epigenetic erspect. 2008;116(0):716-722.

8. Howe K, Clark MD, Torroja CF, et al. The zebrafish reference genome sequence and its relationship to the human genome. Nature.

Changes 2013;496(7446):498-503.

9. Guo S. Linking genes to brain, behavior and neurological diseases: What can we learn from zebrafish? Genes, Brain Behav. 2004;3(2):63-74.

10. Horzmann, K., & Freeman, J. (2016). Zebrafish Get connected: investigating neurotransmission targets and alterations in chemical toxicity. Toxics, 4(3),
19.

Chemical Structure of (A) PFOA, (B) ADONA, (C) GenX

RELEVANCE To NORA

This study will identify potential adverse effects of GenX, ADONA and PFOA
exposures. This aim is in line with the goals of the national occupational
research agenda (NORA) public safety sector. This sector aims to reduce public
safety workers’” hazardous exposure and to set standards for their protective
clothing and equipment standard.
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