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Molecule image credit: https://www.freeiconspng.com/img/9334



Image credit: https://villagehealthpartners.com/our-blog/what-you-need-to-know-about-lab-work

Drug 
development 

pipeline currently 
costs billions of 

dollars and spans 
decades



Deep generative models 
are accelerating this 

process

Model image credit: https://danijar.com/building-variational-auto-encoders-in-tensorflow/; Molecule image credit: https://keydifferences.com/difference-between-atom-and-molecule.html



Variational Autoencoder is an 
architecture that regularizes latent 

space to enable efficient sampling of 
novel candidates

Image credit: https://towardsdatascience.com/understanding-variational-autoencoders-vaes-f70510919f73



Distribution image credit: https://medium.com/@nhuthai08/pattern-recognition-chapter-2-normal-distribution-f26d456db2a4
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How much relevant semantic 
information is captured in the latent 
space of these generative models?



Euclidean distance of 
latent vectors

L2 distance of Restricted 
Hilbert function of 2-parameter 

persistence diagrams

vs.

Euclidean distance image credit: https://commons.wikimedia.org/wiki/File:Euclidean_distance_3d_1_cropped.png

Tanimoto distance on 
Fingerprint representations



Article screenshots from: “CogMol: Target-Specific and Selective Drug Design for COVID-19 Using Deep Generative Models” (https://arxiv.org/abs/2004.01215); Distribution image credit: https://medium.com/@nhuthai08/pattern-recognition-chapter-2-normal-distribution-f26d456db2a4

Applying our approach…



Correlation analyses



New visualizations

Incorporate TDA metrics 
directly into training

Image credit: https://www.hemophilia.org/Newsroom/NHF-Community-News/A-New-Path-Forward-in-Research; Analytics icon credit: https://www.onlinewebfonts.com/icon/569476; Target icon credit: https://uxwing.com/target-icon/



Thank you!


