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Background

1. Molecular generation is important but hard

2. Most previous work:

• Pocket-free generation

• Molecular representation: 1D SMILES or 2D graph

Molecular  

Generation

Protein Pocket 3D Molecule

Generating 3D molecules that bind to protein pockets



Methods

The generation is auto-regressive and includes four steps
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Methods
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Methods

1. E(3)-equivariant network

• Atoms and edges are represented by scalar and vector features

• Utilize Geometric Vector Perceptron and Vector Neuron to 

design equivariant building blocks

2. Direct generation of atom positions

• Use Vector features and Gaussian Mixture Model to predict the 

atom positions
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3. Joint Prediction of atom element and bonds



Methods

Randomly mask 

molecular atoms

Model

Prediction

Train the model to 

recover atoms
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Results 

Baselines: 
CVAE (Masuda et al., 2020): 3D CNN + CVAE

AR (Luo et al., 2021): auto-regressive model

Better drug-likeness and vina score



Sub-structure Analysis

More realistic

sub-structures

Better local

conformation

Better global

conformation

Results 



Conclusion 

1. We proposed Pocket2Mol to efficiently generate 3D molecules 

directly binding to the given 3D protein pockets.

2. The generated molecules show better chemical properties and more 

reasonable structures / conformations.
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