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We developed FRATTVAE, a fragment-tree variational autoencoder for large and complex molecular
generation, and further extended it to protein-conditioned molecule design for tankyrase inhibitor
discovery. FRATTVAE combined fragment tokenization with a tree-transformer architecture and
showed strong performance in distribution learning, conditional generation, molecular optimization,
and large-scale training. We then integrated FRATTVAE with the protein language model ESM-2,
trained the model on about 200,000 protein-ligand pairs from BindingDB, and fine-tuned it on 155
tankyrase-focused compounds. The resulting model outperformed AlphaDrug and generated promising
tankyrase inhibitor candidates.
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