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BACKGROUNDS
TCR-pMHC Binding Prediction

(Groceetal, 2024)
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BACKGROUNDS

Interpretable Machine Learning
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TokenTM (Wuetal.,2024)
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OUR APPROACH Mettu Landry
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Explanation Quantitative Benchmark Binding Region Hit Rate

274 High Resolution TCR-pMHC Complex Importance vs. Binding Structure

Structural Data from STCRDab (eemetal 2018 ° Residue importance correlates with binding structure:
and TCR3d 2.0 winetal. 2025 ' more interactions - higher importance in the model.
° Inetal.,
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Use distance between two given chains to quantitatively evaluate explanation quality.
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RESULTS
Perturbation Experiments
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Binding Region Hit Rate ry
TCR-pMHC Interaction Hit Rate
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Binding Site Hit Rate (BRHR)
compares top-ranked residues by explanation score against top interacting residues by distance.
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RESULTS
Case Studies
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CONCLUSION Mettu Landry
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QCAI: Quantifying Cross-Attention Interaction
TCR-XAI: Quantitative Benchmark for TCR-pMHC Explanation Evaluation
Cross-Attention Role in TCR-pMHC Binding Prediction
QCAI Application:
- Explanation-Guided Model Design (Liet al, 2025, ACM-BCB)  pyoject Page for Code,

 Inherent Explainable Model for TCR-pMHC Binding Data, and Models
(https://qcai.jiarui.li/)
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