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DIGEP-Pred 2.0 web application: main ideas
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Prediction of drug-induced gene expression changes
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Average accuracy = 87.5 %Examples of biological activity:
“ADGRB3 UpRegulation”, “BCL2 DownRegulation”



Prediction of drug-induced gene expression changes

Dataset | logFC | N of compounds Selected activities N of unique genes Average accuracy, %

cMAP MCF7

0.5

856

3414 3027 84.6
0.7 2404 2179 86.0
1 1378 1283 86.9

1.5 495 482 88.1
2 218 216 88.9

cMAP PC3

0.5

830

2408 2227 83.9
0.7 1842 1709 85.2
1 1063 1008 85.9

1.5 442 433 85.8
2 200 196 86.2

cMAP HL60

0.5

538

3589 3334 85.6
0.7 2722 2568 87.1
1 1564 1508 89.4

1.5 526 522 91.2
2 200 200 91.1

CTD mRNA - 2620 18425 13377 86.5
CTD protein - 2671 3695 2932 94.8



Pathway enrichment analysis

Signaling and 
metabolic pathways

KEGG pathways (https://www.genome.jp/kegg/pathway.html)

Reactome pathways (https://reactome.org/)

Cellular processes Gene Ontology biological processes (https://geneontology.org/)

Diseases DisGeNET (https://www.disgenet.org/)

Transcription factors CollecTRI (https://github.com/saezlab/CollecTRI)
(Müller-Dott S. et al. Nucleic Acids Res. 2023;51(20):10934-10949)

Khatri P. et al. PLoS Comput Biol. 2012; 8(2): e1002375.



Prediction of protein targets (molecular mechanisms of action)

Ki, IC50 < 10 μM

Percent of inhibition > 50% 

http://www.way2drug.com/
PASSOnline

656011 compounds for 
training

Examples:
Adenosine receptor A2a agonist,

Amphiregulin inhibitor

Lagunin A.A. et al. Int J Mol Sci. 2023; 24(2): 1689.

Average accuracy = 98 %

2170 molecular 
mechanisms of action

1940 individual proteins



“Upstream” analysis

 Transcription factors (TFs) from enrichment analysis results
 Signaling network from OmniPath database (https://omnipathdb.org/)

(Türei D. et al. Nat Methods. 2016;13(12): 966-967)
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DIGEP-Pred 2.0 free available web application

https://www.way2drug.com/digep-pred/
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Predicted gene 

expression 

changes for 

tofacitinib
Choose model to perform prediction

Prediction results analysis

Choose probability threshold

Choose direction of gene expression changes



Disease enrichment results



Potential anti-COVID-19 mechanisms of tofacitinib



Transcription factor enrichment results



Tofacitinib protein targets – master regulators



Conclusions

A new version of the DIGEP-Pred 2.0 web application has been created. It can be used for:

Prediction of gene expression changes induced by drug-like compounds in various conditions1

Estimation of pathways, cellular processes, transcription factors and diseases associated with
studied compound

2

Identification of the most probable protein targets of compound which are potentially responsible
for induced gene expression changes

3

To obtain all this information, the user has to provide only the structural formula of a compound
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Thank you for your attention!
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