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Methods Overview

● Conclusions: this work 
will help to aid predictions 
of target genes and cellular 
pathways that are 
perturbed by chemicals and 
thus help to increase the 
speed and efficiency of 
screening chemicals for 
biological hazards when 
perturbation of those target 
pathways is known to result 
in toxic effects. 
● CMAP signatures appear 
to be the most reliable 
signature source for high-
throughput transcriptomics 
(HTTr). 

● Future work: some 
targets may not be 
appropriate to evaluate or 
predict using HTTr data. 
Thus, future work will 
include confirming whether 
specific types of gene 
targets (for example, 
nuclear receptors, GPCRs, 
etc) cause downstream 
gene signature impacts that 
are able to detected using 
this HTTr method.
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Figure 1. This heatmap has gene signature sets as the columns and 
chemicals as rows. Signature scoring was used to evaluate each 
chemical’s activity against the target (ER). The colors correspond to 
the efficacy level. The row side colors show the level of literature 
support for that chemical-target association. QC: T/C between -1 
and 1 were set to 0, when hitcall was < 0.90, T/C was set to 0.
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example, see red box)

Figure 2. This heatmap has refined the signature space to just 
the signatures that are more useful for screening chemicals. The 
p-values are for t-tests between the on-target and off-target 
chemicals and were p < 0.05 for all retained signatures. 
Specificity decreased slightly but sensitivity was greatly 
improved.
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Results 
Estrogen Receptor, ER, as a case study example
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