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Vascular endothelial growth factor receptor 2 (VEGFR-2) is a 
tyrosine kinase receptor involved in vasculogenesis and 
angiogenesis, which can be activated by tumors to form new 
blood vessels for nutrition delivery and metastasis potential.1 The 
Junction Tree Variational Autoencoder (JTVAE) is one of the 
state-of-the-art generative deep learning models that have been 
achieving success in de novo drug designs by attempting to 
reconstruct the chemical space.2,3 Acknowledging the promise of 
these innovations, we explored the chemical space to identify 
novel small molecules potentially inhibiting VEGFR-2 using 
gradient ascent on the JTVAE model.
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217 compounds were found using gradient ascent.
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Cross-validation 0.865 ± 0.034 

External validation 0.869

13 compounds had binding affinities equal to or better than 
sorafenib (≤ -11.20 kcal/mol), with predicted pIC50 values 
ranging from 5.30 to 6.85. GA73 was identified as having 
significant interactions with vital amino acids in the VEGFR-
2 protein. 
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Chemical space exploration identified 217 molecules, of which 
13 exhibited significant potential for inhibiting VEGFR-2. Further 
investigation through molecular dynamics simulations and 
synthesis is recommended to evaluate their bioactivity.
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