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Introduction
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Key questions
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pMHC

CD3 TCR CD4/8

What peptides are 

presented on MHC?

What Т-cell receptor 

reacts?
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MultiPASS approach
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The datasets

BD2016 dataset (DeepMHCII)

● 134 281 records

● 80 different MHC-II alleles (72 

human and 8 mouse alleles)

● Splitted for 5-fold cross-validation

BD2020 dataset (MHCAttnNet)

● 65 954 records

● 49 HLA-DRB alleles 

● Splitted for 5-fold cross-validation
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DeepMHCII

10.1093/bioinformatics/btac225
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https://doi.org/10.1093/bioinformatics/btac225


MHCAttnNet

10.1093/bioinformatics/btaa479
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https://doi.org/10.1093/bioinformatics/btaa479


Choosing training mode

Аllele-Specific (AS)

1. DeepMHCII – 40

2. PUFFIN – 8

3. NetMHCIIpan-3.2 – 8

4. PASS – 3 
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Species PASS-AS PASS-MA NetMHCIIpan-3.2 PUFFIN
DeepSeqPan

II
DeepMHCII

H2 0,773 0,859 0,792 0,770 0,662 0,782

HLA 0,748 0,783 0,861 0,863 0,778 0,874

Multi-Allele (MA)

1. DeepMHCII – 38 

2. PASS – 14 

3. PUFFIN – 5 

4. NetMHCIIpan-3.2 – 4 



DeepMHCII comparision

Excluded

● H2-EA*d/EB*d

● HLA-DRB1*04:02

● HLA-DQA1*03:01/DQB1*03:01
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metric AUPRC AUROC BA F1 MCC

tool
Deep

MHCII

Multi

PASS

Deep

MHCII

Multi

PASS

Deep

MHCII

Multi

PASS

Deep

MHCII

Multi

PASS

Deep

MHCII

Multi

PASS

value 0.764 0.679 0.843 0.778 0.710 0.731 0.787 0.730 0.452 0.442



MHCAttnNet comparision

Excluded

HLA-DRB1*01:02 HLA-DRB1*14:01

HLA-DRB1*03:03 HLA-DRB1*16:02

HLA-DRB1*08:01 HLA-DRB3*03:01

HLA-DRB1*12:02 HLA-DRB5*01:02
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metric AUPRC AUROC BA F1 MCC

tool

MHC

Attn

Net

Multi

PASS

MHC

Attn

Net

Multi

PASS

MHC

Attn

Net

Multi

PASS

MHC

Attn

Net

Multi

PASS

MHC

Attn

Net

Multi

PASS

All 0.627 0.830 0.616 0.839 0.583 0.799 0.577 0.795 0.210 0.592

1-2 0.824 0.842 0.843 0.850 0.804 0.807 0.804 0.798 0.604 0.602



With charged descriptors: BD2016
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Allele neutral charged

H2-AA*u/AB*u 0,976583 0,976583
HLA-DPA1*01:03/

DPB1*06:01 0,91504 0,912537
HLA-DQA1*05:01/

DQB1*03:01
0,857604 0,858132

H2-AA*s/AB*s
0,855782 0,850218

HLA-DPA1*02:01/

DPB1*14:01
0,854902 0,855095



With charged descriptors: BD2020
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Allele neutral charged

HLA-DRB1*10:01 0,961422 0,961829

HLA-DRB1*15:02 0,940108 0,939954

HLA-DRB1*03:02 0,919903 0,921986

HLA-DRB1*04:05 0,915943 0,915947

HLA-DRB1*16:01 0,907500 0,907500



Previously…

● BCADD2024 - Creation of sar models for prediction of t-cell epitopes with 

human leukocyte antigens based on protein structural formulas

● BGRS2026 - Prediction of T-cell epitopes interactions with major 

histocompatibility complex I using their structural formulas
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EpiSpectrum
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TCR-Pred interface

16https://way2drug.com/TCR-pred/index.php

Article Web-service



Summary

1. MultiPASS with structural representation has comparable performance and 

can win on deep neural networks with letter representation, but DeepMHCII

significantly outperforms MultiPASS

2. The charged MNA descriptors give no wins 

3. The models will be published soon at platform Way2Drug. Stay tuned!
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