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Summary: Towards a Weight-of-Evidence for AR Conservation

• The current state of the AR data landscape demonstrates a need for increased toxicity data for non-model species

• Structural evaluation of AR protein conservation using the SeqAPASS tool provides lines of evidence for conservation 

among 1020 vertebrate species, the majority of which have no empirical toxicity data available.

• Inclusion of query expansion techniques and machine-learning models can assist in conducting comprehensive, 

efficient, and unbiased systematic literature reviews of toxicity data  

• Preliminary comparative data suggest non-mammalian vertebrate share responsiveness to AR-targeting compounds

• However, preliminary point of departure comparisons suggest that some species, such as birds and fish, may 

demonstrate increased sensitivity to AR-targeting compounds relative to mammalian test systems

• Overall, these results indicate that further development of NAMs for screening toxicity in diverse, non-mammalian 

species may be useful for capturing AR activity due to differences in sensitivity
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U.S. EPA & the Endocrine Disruptor Screening Program (EDSP):

• Tasked with evaluating chemicals for potential endocrine bioactivity to protect human 
health and wildlife

• Traditional evaluation methods rely on resource-intensive whole-animal testing 

• New Approach Methodologies are needed to rapidly prioritize and screen chemicals for 
potential endocrine bioactivity while reducing animal testing

U.S. EPA Toxicity Forecaster (ToxCast) Program1:  

• Rapid, automated high-throughput screening assays using mammalian cell lines for the 
prioritization of chemicals for further testing and identification of putative molecular 
target 

• Whether or not these mammalian-based screening approaches reasonably reflect 
potential impacts on non-mammalian vertebrates remains unclear

• There is a need to build confidence that these mammalian-based screening approaches 
reasonably reflect potential impacts on non-mammalian vertebrates

Study Objective: Demonstrate the utility 
of combining approaches in bioinformatics 
and data curation science to enable a more 

robust evaluation of the cross-species 
comparability of chemical interactions at 

the AR

Mining Existing Data: 

• Conducting experimental studies to fill these 
data gaps can be cost prohibitive and 
resource intensive

• For many molecular targets, a large base of 
pre-existing structural, molecular target, and 
toxicity data exists 

• This existing evidence can be mined, 
aggregated, and assessed to compile weights-
of-evidence without the need for additional 
studies

• Advances in data curation technology 
continue to increase the power and efficiency 
of utilizing existing data within scientific 
literature

• Web-based SeqAPASS tool was used to mine NCBI protein databases (Nat. Center for Biotechnology and 
Information) and rapidly align and compare AR conservation across species with available data

• SeqAPASS-generated predictions of shared chemical suseptibility were compared to empirical data

• Evaluated entire primary amino acid sequence, sequence of ligand binding 
domain, and conservation of five critical amino acids involved in AR-ligand binding
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Question (PECO Statement): In non-mammalian vertebrates in a controlled laboratory setting (in 
vitro/in vivo), do androgenic responses to discrete chemical exposures occur relative to non-exposed? 

Systematic Literature Review:

• Conducted a large-scale systematic literature review of in vivo and in vitro AR-mediated toxicity data 

• Employed query expansion techniques to generate unbiased and comprehensive search strings

• Developed machine-learning (ML) models to  facilitate rapid and unbiased literature screening 

• Across all extracted data, fish species were the most data-rich vertebrate class
• Across in vitro transactivation data for AR, birds and fish demonstrate lower 

average AC50 values relative to human values

• Results across all levels of analysis indicate conservation of 
AR sequence and amino acid residues across vertebrates
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Sub-Question: Are responses elicited by chemicals which interact with the androgen receptor 
in mammalian test system, predictive of responses in non-mammalian vertebrates?

Sequence Alignment to Predict Across Species Susceptibility (SeqAPASS; seqapass.epa.gov) Tool:Tier 1

Tier 2 & 3
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