Computational and experimental approaches to
determine the immuno-peptidome landscape on
cancer cells
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1. Introduction

3. Unraveling the source

Throughout the years vaccines have been demonstrated to be one of the cheapest and most
effective methods to prevent and/or treat infectious diseases. The use of proteogenomic
approaches [1] applied to the identification of antigens has the potential of establishing
protein arrays that may accelerate the identification of vaccine candidates. The focus of
this work is on establishing the best computational workflows for neo-epitope identifications
using a combination of genomics, transcriptomics and proteomics datasets.
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Figure 4: An illustration showing the densities of the identified HLA-I peptides and genes over the karyotype
in black (top panel) and grey (bottom panel) respectively.

Overall the regions with high gene densities are in concordance with a high antigenic expression. However, some regions shown in the figure above do not follow this trend. That’s
why we suspected having hotspots of antigen presentation.
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Figure 1: A schematic presentation of a proteogenomic workflow.

2. Data exploration
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Figure 5: A Tsne [2] projection of the genome’s 3D structure in 2D space that preserves the features’
geo-proximity. Therefore, allowing to visualize hotspots of antigen presentation.

Tan et. al [3] were able to reconstruct the genome structures of single diploid human cells
from a lymphoblastoid cell line. We used one of their 3D structures, as a prototype, in
order to highlight regions of antigen presentation to account for potential spatially close
chromosomes’ hotspots.
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Figure 2: Barplot showing the number of HLA-I peptides detected per patient using our strategy versus the
published results.
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Post Translational Modifications
A barplot of 18th most abundant Post Translational
Modifications for patient Mel-15 HLA-I.
10/18 are single amino acid variants
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Figure 3: Barplot showing the most frequent PTMs demonstrating the capability of identifying single amino
acid variations.
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