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Introduction

• Phosphorylation is a crucial post-translational modification.

• Computational methods for phosphorylation site prediction can be categorized into kinase-family-

focused and individual kinase-targeted approaches.

• Existing individual kinase-based approaches focus solely on sequence inputs, neglecting 

structural information.
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SAGEPhos Framework

• Multi-Modal: Sequence & Structure, Inter modality & Intra modality.

• Key components: Bio-Coupled Modal Fusion and Bio-Augmented Fusion.
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Dataset and Methodology
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Experimental Results

• Experiment Setting

✓ Warm-start: standard train-validation-test splits.

✓ Cold-start: new kinase or substrate sequences in test set.

• Performance Comparison

✓ In warm - start, SAGEPhos outperforms existing models with 10% higher accuracy and 12% better

AUC-ROC, thanks to its effective integration of structural and interaction data.
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Experimental Results

• MYLK4, CDKL1, PHKG2, SRPK3: kinases absent 

from our training set

✓ Robustness

✓ Generalization
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Case Study and Visualization

Case study:
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Conclusion and Future Work
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Thank You

Thank you for your attention!

• Contact information: jjzhang24@link.cuhk.edu.hk

• GitHub repository: https://github.com/ZhangJJ26/SAGEPhos

mailto:jjzhang24@link.cuhk.edu.hk
https://github.com/ZhangJJ26/SAGEPhos
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