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Motivation

• Virus peptides bind variably well to MHC, which presents 
peptides to T-cells & triggers immune response. Vaccines 
should contain (RNA that encodes) peptides that have a 
strong binding affinity to MHC.

• USMPep algorithm predicts peptide-MHC-binding-
affinity. Potential application: Support development of 
more effective (multi-epitope) vaccines (that use 
remaining 7/8 viral proteome apart from spike protein) 
and rapid adaptation to virus (escape) variants.

Model – USMPep [1]

• Language-model pretraining on unlabeled peptide data

• Finetuning of LSTM-model on peptide-MHC binding prediction task (for each MHC allele)

• Advantages: simple architecture/training procedure, arbitrary peptide length as input, no heuristics

• Novelty: Diversity through ensemble of binding affinity (BA) regressors and mass spectrometry (MS) classifiers

Results

• USMPep performance in benchmark [2]: Spearman's ρ: top 1 overall; 
AUCROC: top 4 overall; top 1 on selected alleles

• Ensemble of regressors (BA) and classifiers (MS) performs better than BA-only
Datasets and Targets

• Training: continuous binding affinity measurements from 
Immune Epitope Database (IEDB); binders identified by 
mass-spectrometry (IEDB), artificial neg. samples (binary)

• Test: binding stability between SARS-CoV-2 peptides and 
MHC [2]; more specific than binding affinity
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