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Neoantigen-MHC binding

H Hackl*, P Charoentong*, F Finotello* et al. Nature Reviews Genetics, 2016

Not all peptides bind to all MHC molecules (i.e. 
they can have high or low binding affinity)!



Prediction of peptide-MHC binding

Computational methods to predict peptide-MHC binding affinity are:
• Structure-based (3D structures)  threading/docking approaches
• Sequence-based (primary sequence) more data available for training/validation

Modern sequence-based tools for peptide-MHC binding prediction use machine
learning algorithms (e.g. neural networks) trained on data-sets of peptide-MHC/HLA 
with known primary sequence and experimentally measured binding affinity

Binding affinity is often measured as half maximal inhibitory concentration (IC50)

IC50: the concentration of the query peptide which inhibits 50% of a reference peptide 
binding the MHC (i.e. if a low concentration is required to outcompete the reference 
peptide, the query peptide has a strong binding affinity for the MHC)



Computational tools for peptide-MHC binding prediction

H Hackl*, P Charoentong*, F Finotello* et al. Nature Reviews Genetics, 2016



Experimental data on peptide-MHC binding is lacking for the large majority of HLA alleles 

Development of pan-specific methods, like NetMHCpan, which predict peptide binding to 
any class-I HLA molecules of known protein sequence

NetMHCpan represents HLA as pseudo-sequences (HLA residues in contact with bound 
peptides) and trains a neural network to output the affinity of a given HLA-peptide pair

NetMHCpan scored amongst the best performers, even compared to allele-specific 
methods

NetMHCpan 3.0 is used by TIminer for peptide-HLA binding prediction and is available as 
web-based and standalone tool: http://www.cbs.dtu.dk/services/NetMHCpan/

NetMHCpan
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http://www.cbs.dtu.dk/services/NetMHCpan/


From TIminer documentation

http://icbi.i-med.ac.at/software/timiner/doc/index.html

Run NetMHCpan with TIminer from TIminer import TIminerAPI

TIminerAPI.executeNetmhcpan(…)

IC50 

http://icbi.i-med.ac.at/software/timiner/doc/index.html


NetMHCpan@TIminer output

Tab-delimited text file with the information about all mutated peptides passing the binding-affinity 
threshold. Format:

#SubjectID: subject ID

Pos: genomic position of the mutation

GeneID: Ensemble gene ID

TranscriptID: Ensemble transcript ID

GeneSymbol: HGNC gene symbol

Protein: Ensemble protein ID

ProteinPos: position of the mutated amino acid in the protein sequence

Mut: amino acid change

VariantType: type of variant

HLA: HLA type

MutPeptide: sequence of the mutated peptide

MutAFF: IC50 affinity of the mutated peptide in nM

MutRank: rank of the mutated peptide affinity compared to a set of 400.000 random peptides

RefPeptide: sequence of the wild-type (i.e. non-mutated) peptide

RefAFF: IC50 affinity of the unmutated peptide in nM

RefRank: rank of the wild-type peptide affinity compared to a set of 400.000 random peptides


