
EvoSBDD: Latent Evolution for Accurate and
Efficient Structure-Based Drug Design

Modular Oracle Functions Enables Multi-Target Design

• Prior structure-based methods are incapable of multi-target optimization  due to single protein training/inference
• Inflammation-reducing medications targeting COX-2 can cause gastrointestinal bleeding if they bind to COX-1, making 

specificity crucial.

Structure-Based Drug Design Benchmarks

Overview

•1D Latent Optimization is more accurate and efficient compared to 3D 
generation for re-docking objectives. Initial generated poses are often poor 
or no better than random 3D conformers allowing 1D optimization to 
circumvent the quality and performance bottlenecks.

•Compatible with any pretrained molecule representation. We 
experimented with both a LLM (MolMIM) and GNN (MoFlow).

•All pretrained molecule autoencoders were leveraged from local single GPU 
instances of BioNeMo, a training and inference platform see ai.nvidia.com.

•Generation is guided via Black-Box Optimization with efficient AutoDock 
Vina oracle functions ensuring no additional training or protein information 
known to the generative model.

•By constraining all structural variation to efficient 2D molecule 
generation (SMILES), we cover much more of the molecule space, guiding 
the search via GPU accelerated docking oracles (UniDock) while also 
initializing with pure random noise.

•Oracle functions are not restricted to docking, adding QED and SA oracles 
help create drug-like synthesizable strong binders.

•EvoSBDD achieves state-of-the-art results on the CrossDocked2020 and 
PoseCheck clash and strain energy benchmarks.
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