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zebrafish larval toxicity 

chemicals

normal zebrafish larva 

non-specific cell stress (e.g., 
narcosis, oxidative stress)

specific cellular mechanisms 
(e.g., receptor-mediated toxicity)

Hypothesis: Chemicals that are selective toxicants 
produce developmental effects at concentrations 

lower than those that just produce cell stress

Goal: Identify 
mechanisms of 
chemicals with 

selective toxicity.

Identify chemicals that exhibit selective toxicity

Identify specific 
mechanisms responsible 

for selective toxicity

Quantify level of literature 
support for chemical-gene 
target associations using 

AbstractR and EPA’s 
Abstract Sifter

Transcriptomics: gene-level 
responses to chemical 

perturbations

Hypothesis

Methods 

Results Conclusions 
• Our approach for identifying 

specific mechanisms of 
chemical toxicity is supported 
using statins, a class of known 
developmental toxicants.

• Testable hypotheses can be 
generated using this method 
regarding specific pathways 
leading to developmental 
defects.

• In vitro and literature mining 
data may help explain the 
results from zebrafish 
developmental toxicity assays.

• Results are potentially relevant 
to human developmental 
toxicity.

Input Data: cell-based in vitro data (chemical concentrations 
resulting in specific activity and non-specific cell stress) and 

zebrafish developmental toxicity data

Further Research 
Extend this methodology to find 
the specific mechanisms of other 
chemicals with selective toxicity.

Mevastatin Simvastatin

Cell Stress vs. Zebrafish Potency: Chemicals in 
the upper third (e.g., statins) are candidate 

specific developmental toxicants

Normalized Pair-Wise Mutual Information from 
AbstractR: Statins hit HMGCR with little cross-

talk with other targets

3-Hydroxy-3-Methylglutaryl-CoA Reductase 
(HMGCR) vs. Other Signatures: Statins hit 

HMGCR in human cells 

Lovastatin Cerivastatin sodium

Search Terms:

nPMI Score

RARB: Retinoic Acid Receptor Beta
HMGCR: 3-Hydroxy-3-Methylglutaryl-CoA Reductase
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Fluvastatin

Atorvastatin
Lovastatin
Bisphenol A

all-trans-Retinoic acid

Potency

Cerivastatin 
sodium

Simvastatin

Lovastatin

Mevastatin

No 
Association

Strong 
Association

“RARB” “HMGCR” “3-Hydroxy-3-
Methylglutaryl
-CoA 
Reductase”

Normalized Pair-Wise 
Mutual Information (nPMI)

PubMed Citation 
Counts

Chemical HMGCR Embryonic 
Development

Lovastatin 619 246

Simvastatin 301 231

Mevastatin 108 8

Cerivastatin 
sodium

34 8

zebrafish eggs
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