
A zebrafish platform for assessing whole-body 
epigenetic toxicity of environmental toxicants at 
single cell resolution



> DOHaD: Developmental 
Origins of Health and 
Disease

> Toxicoepigenetics: how 
environmental exposures 
alter the genome without 
mutating the DNA

DOHaD and Toxicoepigenetics



Env-EpiTox Pathways We Found for ASD

> Hypothesis: environmental chemicals regulate 
social behavioral development & ASD risk 
primarily through epigenetic mechanisms.

> 1. Top2a inhibitors / Top2a-PRC2-H3K27me3 
pathway (Geng 2022 Sci Adv; He 2026 bioRxiv; 
Johnson, 2026, bioRxiv)

> 2. Organophosphate pesticides / OP-
microbiome-NO-HDAC pathway (Diaz, 2026, 
eLife)

> 3. PFAS / PFAS-folate-DNAme pathway (Kong, 
2024, bioRxiv; Kong, 2026, J Hazard Mater)

> 4. Monoterpenes / Monoterpenes-KDM5-
H3K4me pathway (He, in review)
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Env Toxicants → Brain’s Epigenetic State?
Histone Modifications

DNA Methylation

MicroRNAs

RNA Methylation

lncRNAs

Brain’s Epigenetic State
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EpiBrain Detects Whole-Brain Epi Changes

Johnson et al., bioRxiv, 2026

Which cell types?

Which genes?



> Traditional:

> Paired-Tag:

Epigenetics at Single-Cell Resolution
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Design
Paired-tag

10x Multiome
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Integration (MIE): Proteome-Wide Docking

Docking Target ID

Kong et al., bioRxiv, 2024

Kong et al., J Hazard Mater, 2026

He et al., in review



Integration (MIE): Proteome-Wide Docking

Docking Target ID



Integration (MIE): Proteome-Wide Docking

      

                     



Integration (AO): Behavior (Fishbook)

1 cm

Geng et al., Sci. Adv., 2022

Kong et al., J Hazard Mater, 2026

Diaz et al., eLife, 2026
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Integration: AOP
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