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MARIA-Neural network for accurate
prediction of HLA class II antigen
presentation

The presentation of antigens by Human Leukocyte Antigen (HLA) class II molecules
is an essential component of adaptive immune responses. Prediction of which
antigen fragments are likely to be presented by class II molecules is of great value
for vaccine development and cancer immunotherapies. However, current
computational methods trained on in vitro binding data have limitations for
accurately predicting class II antigen presentation.

This invention called MARIA, is a deep learning model which predicts HLA class II
antigen presentations with higher accuracy. The model learns from in vitro binding
measurements, HLA ligand sequences recovered by mass spectrometry, along with
gene expression levels, and protease cleavage signatures. The team observed that
sequences of empirically recovered of class II ligands to be most informative for
prediction. In independent test sets, MARIA outperformed existing methods
(AUC=0.89) and allowed identification of immunogenic epitopes in lymphomas,
melanomas and celiac disease.



Stage of Development

Working python package and web-based interface
Experimentally validated
MARIA can better identify presented HLA-II antigens and CD4 T-cell epitopes
than conventional tools trained on in vitro binding affinities
Working prototype of MARIA for HLA-I

Applications
Prediction of presentation of peptides
Vaccine development (e.g. COVID-19)
Immune response detection

Advantages
Higher accuracy than current computational models
Utilizes machine learning neural network to overcome many challenges of
the current state-of-the-art through 3 methods; what it learned from, how it
learned it and what kinds of features it considers
Versatile – MARIA can be trained with all types of data
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