Pep2TCR: accurate prediction of CD4 T cell receptor binding
specificity through transfer learning and ensemble approach
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Highlights

. We developed a novel deep learning model named Pep2TCR, integrating transfer
learning and ensemble methods, to predict the specificity of CD4 TCRs;

. Pep2TCR outperforms existing models;

. Pep2TCR can identify characteristics of CD4+ T cells reactive to neoantigens;

. We created a user-friendly website and an accessible Docker container.



Performance

Transfer learning and ensemble method are useful
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Number of true samples

Pep2TCR outperforms existing methods
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Mokl Accuracy F1 score ROC-AUC PR-AUC Accuracy F1 score ROC-AUC PR-AUC
Pep2TCR 0.8016 0.7663 0.869 0.9029 0.653 0.5 0.7957 0.7851
DET 0.6402 0.6885 0.5143 0.4428 0.6689 0.6214 0.6759 0.7383
XGB 0.5124 0.3293 0.5678 0.5318 0.5 0.2576 0.5639 0.5154
AdaBoost 0.4867 0.318 0.4576 0.5259 0.5183 0.3587 0.5711 0.5444
SVM 0.5108 0.0499 0.5467 0.5309 0.5 0 0.5595 0.4943
RF 0.4289 0.305 0.5004 0.4618 0.5 0 0.3226 0.3824
LR 0.4803 0.4933 0.4647 0.4425 0.3927 0.0432 0.4482 0.4362
Performance of different classifiers encoding with BLOSUMS50
Model CD4 independent validation dataset | CD4 independent validation dataset |l

Accuracy F1 score ROC-AUC PR-AUC Accuracy F1 score ROC-AUC PR-AUC

Pep2TCR 0.8016 0.7663 0.869 0.9029 0.653 0.5 0.7957 0.7851
DET 0.4144 0.3244 0.3172 0.4837 0.5708 0.3649 0.4206 0.5628
XGB 0.5124 0.3409 0.6172 0.5491 0.6142 0.5101 0.6713 0.6221
AdaBoost 0.5020 0.3446 0.5356 0.5188 0.4109 0.1224 0.3140 0.3889
SVM 0.4996 0.0032 0.4905 0.4881 0.5 0 0.4326 0.4239
RF 0.4129 0.3136 0.5078 0.4644 0.3676 0.0281 0.5282 0.4596
LR 0.4458 0.4062 0.5061 0.4844 0.3173 0.0508 0.2521 0.357




Pep2TCR identifies characteristics of reactive CD4+ T cells against neoantigens
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Pep2TCR website

Pep2TCR
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Please input sequences:

This is single mode, the run result is as below

http://pep2tcr.liuxslab.com/



Summary

(1 Pep2TCR is a novel deep learning tool specifically designed to predict CD4
T cell receptor binding specificity, enhancing predictive accuracy;

 This study employs transfer learning and ensemble methods to address
the issue of limited CD4 TCR data;

( Pep2TCR demonstrates excellent performance in identifying
characteristics of reactive CD4+ T cells against neoantigens;

[ The tool offers a user-friendly website and Docker container, facilitating
CD4 TCR specificity predictions for researchers.
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