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Alternative splicing diversifies the cancer
transcriptome
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Alternative splicing in cancer is a potential
source of neoantigens
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Upregulation of intron retention is widespread
In cancer and in AML In particular
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Past work failed to consider the full scope of
potential derived neoantigens

Smart et al.
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Building a prediction pipeline for Rl-derived
neoantigens
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Overview
Figures adapted from Ingolia et al, Science 2009 and Abelin et al, Proteornics 2019



Identifying Rl isoforms via StringTie
transcript assembly
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Translating identified Rl isoforms

Rl isoforms are translated from canonical start codons to the first downstream

in-frame stop codon
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Validating the translation of Rls through
Ribo-seq

Ribo-seq provides evidence that a sequence is translated
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Estimating the likelihood of HLA
presentation for predicted Rls

HLAthena predicts whether peptides are strong HLA binders using CNNs.
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We considered peptides with a binding score the top 0.1% and 0.5% of

HLAthena’s background decoys

Figure adapted from Abelin et al, Proteomics 2019
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Rls identified in the B721.221 Model System

Number of Rl isoforms

number of Rl isoforms

800

600

400

200

0 — _— —_— _— S

A0101 A3303 B1501 B4402

HLA allele

The union of Rls identified across 4
replicates yielded 164,742 8-11-mer
potential peptides not inside the
canonical proteome



192 RI peptides identified in B721.221 were
translated and predicted to bind HLA

All Rl peptides
93,446
70,209
192
895
Predicted HLA Peptides with evidence
binders of translation

(using 0.5% rank threshold) (>=1 Ribo-seq read)



Applying the Rl prediction pipeline to AML
cell lines

Potential neoepitopes include 72,636 8-11-mers not found in the normal proteome

AML demonstrates a similar number of Rls but a distinct distribution of Rl types
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Rl features may improve pipeline accuracy
when Ribo-seq/MS data are unavailable
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e [soform TPM

e Read support of introns vs. adjacent exonic regions

e Proportion of multi-mapping and/or indel reads in
introns vs. adjacent exonic regions



Summary & future directions

Summary

e Developed a pipeline to predict Rl necepitopes from RNA-seq data
e \alidated 192 RI peptides as translated and likely to be HLA presented in

B721.221 cells, our model system
e Applied pipeline to AML cell line data

Future directions

e |everage data generated in B721.221 to develop a filtering methodology to
increase pipeline accuracy in settings without Ribo-seq and MS

e Apply to further AML cell lines and primary samples to detect cancer-specific
splicing events and neoantigens shared across them
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