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DNMT1 as a Target for Epigenetic Drug Discovery

DNA Methyltransferase 1 (DNMT1) inhibition reactivates silenced tumor suppressor genes via 
DNA hypomethtlation.

FDA-approved drugs trigger off-target genotoxicity 
through DNA incorporation
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DNMT1 current drug design

Current DNMT1 inhibitor identification is based primarily in ligand-based strategies and virtual 
screening strategies.

Virtual screening

Fragment-based    
design

Structure activity 
analysis
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Expanding the Chemical Space for DNMT1 Inhibitor Discovery

Generative models enable the exploration of uncharted chemical space while preserving desirable 
molecular properties. Variational Autoencoders (VAEs) allows continuous latent-space sampling
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Generated Chemical Space covers DNMT1 molecules
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Trustworthiness: 0.848 Correlation: 0.880

Validity: 100.0 % | Unicity: 97.0 % | Novelty: 100.0 % 
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Latent Space Interpolation Show Chemical Pathway
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Similarity computed with Tanimoto / ECFP4



Latent Representation Capture Information Associated with DNMT1 Activity

7



Generated Molecules Allow Chemical Space Exploration in DNMT1 Related Molecules
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Take home message
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• Our VAE can generate molecules whithin the same chemical space of DNMT1 molecules.

• Latent space capture information of DNMT1 activity allowing the training of a classiffier.

• Coupling both models can guide the sampling to generate DNMT1 active molecules.

• Consensus Docking for candidate 
selection.

• Analogue search or candidate 
synthesis.

• Experimental validation

• Our VAE can generate molecules whithin the same chemical space of DNMT1 molecules.

• Latent space capture information of DNMT1 activity allowing the training of a classiffier.

• Coupling both models can guide the sampling to generate DNMT1 active molecules.

Future work
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