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Enzyme & EC number

• Enzyme: 
• a protein catalyst 

• accelerates chemical reactions
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EC Number Prediction

• Input: Enzyme

• Output: EC number (≈ catalytic function)

• Challenge: Tree-like relationships among enzymes
• Layer sizes grow exponentially

2. EC Number Prediction

Hyperbolic space

Efficient and accurate

Euclidean space

In existing methods



Method: PoinnCARE

• 1. Learning in hyperbolic space 

• GNN in Euclidean space → GNN in hyperbolic space



Method: PoinnCARE

• 2. Learning from multiple modalities

• Dual similarity graphs for each modality, s.t., 

• Graph diffusion to alleviate data sparsity 

• Multi-view graph learning to fuse different information

Sparse active site annotations

→ notable gap between modalities



Experimental Results

• Systematic benchmark: CARE

• A broad range of SOTA baselines

• Comprehensive evaluation metrics 



Experimental Results

• Efficient & Accurate

• High accuracy, even under 32 dimension 



Conclusion

• Enhanced benchmark 
• += structural info

• += active site info

• Similarity graphs
• → Graph diffusion

• Hyperbolic
• Multi-modality encoding

• Multi-modality alignment

• Extensive experiments

Learn more
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