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INTRODUCTION METHODS

« Background: enzymes are biological catalysts with numerous industrial applications, * We employed Hierarchical Multi-
and they are classified by the Enzyme Commission (EC) number system. label Contrastive (HMC) loss (Zhang
et al., 2022), which extends supervised

contrastive loss across all hierarchical
levels.

* Motivation: EC number prediction is challenged by class imbalance and the intrinsic
hierarchy of the EC number system.

« We employed hierarchical contrastive learning to address these challenges.
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RESULTS

e Datasets * Prediction of unseen EC numbers
> Split30 from Yu et al, 2023: 10,202 proteins, 3,576 EC numbers Level 1 (unseen in Level 2)
Level 0.770
- New-392: 392 proteins, 177 EC numbers 1626384 _ Level 2 (unseen in Level 3)
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Model

* Model architecture: protein sequences were embedded with Leveld
ESM-2-650M (Lin et al., 2023), followed by multi-layer perceptron o4 0506 07 08
(MLP) with three hidden layers and layer normalization.

 Robustness
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F1 F1 F1 F1 - Generalization on unseen EC numbers.



