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Figure 1A

● Neopeptide fragments that are induced 
by somatic mutations, some of which can 
induce a T-cell response

● Only found in cancer/tumor cells, which is 
why they have recently become targets 
for immunotherapy

● They are presented on the surface of a 
tumor cell by MHC-I molecules

What are neoantigens?



Current 
Issues with 
Neoantigen 
Prediction

▫ Large number of false-positive 
predictions of Neoantigens exist

▫ Genome level applications are limited
◦ Relies on arbitrary cut-offs of 

predicted MHC-I binding affinities.
◦ Some genes are not included in 

analysis. Ex. isoform-specific gene 
epression, immune 
signature-related, etc...

◦ Analysis requires complex 
computation processes reserved 
for bioinformatics experts



What is Neopepsee?
▫ A machine-learning based program that was 

constructed from 14 immunogenicity features
▫ Aim is to enhance accuracy in predicting neoantigens
▫ Automatically selects mutated peptide sequences 

from raw RNA-sequence data and a compiled list of 
somatic mutations

▫ Was tested on melanoma, leukemia, and stomach 
cancer data sets



Overall 
Workflow of 
Neopepsee



Methods:
Neopepsee 
parameters

Identification of potential 
predictors for immunogenicity:

14 predictors in 3 categories
(A) MHC-binding and 

presentation
(B) Amino acid characteristics
(C) Complex scores 





Methods: Neopepsee Parameters
Positive set: 
Epitopes that exhibited positive 
T-cell response in humans & 
were highly conserved to 
human proteins in Swiss-Prot

Negative set:
Randomly selected Peptides from 
Single Nucleotide Polymorphisms 
to conserve naturally occurring ratio 
of neoantigens (1:48)



▫ IC50
▫ Rank
▫ Combined score
▫ Immunogenicity 

score
▫ Hydrophobicity

Methods: Feature Selection

▫ Polarity and 
charged score

▫ DAI
▫ AAPPs
▫ Similarity
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Methods:  Machine learning based classification
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Results: Evaluation of Neoantigen Prediction in 
Neopepsee

 Area under curve =  probability that a classifier will rank a randomly chosen positive instance higher than a 
randomly chosen negative one
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Results: Tests on Independent Experimental Data 

Neopepsee compared to traditional methods for neoantigen predictions.



Results: Application to the TCGA-STAD Dataset



Results: Application to the TCGA-STAD Dataset...



Results: Application to the TCGA-STAD Dataset...



Conclusion
▫ Efficient method to maximize 

neoantigen predictions. 
▫ Neopepsee can be applied to 

identify putative neoantigens, 
and can also be used to 
compare neoantigens with 
known immune epitopes. The 
analysis results can be used for 
prognostic/predictive 
biomarker discovery or to design 
antigens for cancer vaccines.



“
Relevance

▫ Goals for neoantigen prediction software is 
to classify patients who will benefit from 
immunotherapy, or to design a personalized 
cancer vaccine.

▫ Neopepsee will enable the efficient analysis 
personal somatic mutation profiles and 
identify potential neopeptides for 
personalized vaccination.


