Elucidation of key parameters for effective neoantigen prediction through a consortium effort: the Tumor nEoantigen SeLection Alliance
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repeated-random-subsample-based
 Workflow: Red dots indicate pMHC which validated in a tetramer based assay. Twenty of the 25 teams analyzed submitted predicted MHC binding

1. The teams are provided access to Tumor/normal whole exome sequencing (WES), tumor methOd. ' o
RNA-sequencing (fastQ and BAM files) and clinical-grade HLA typing, generated _ _ _ _ o * Binding Affinity: <34 nM
centrally and hosted on the Synapse platform. There are no substantial differences between teams in how well they predict MHC binding strength. BA: Binding Affinity: TA: Tumor Abundance: BS: Binding  Tumor Abundance : >33 TPM

Stability; FH: Fraction Hydrophobic; MP: Mutation Position. e Bindi ng S’[ab|||’[y >1.4H

2. The teams generate neoepitope predictions based on their pipelines and return:

 Aranked list of neoepitopes and associated HLA allele . . : . . : - e

. An unranked list of filtered neoepitopes and associated HLA allele Characterization of the Peptides Associated with Detectable Antigen-specific T Cells SUMMARY

: "IA'\AIeStnzfc)KejSirt](t)lggg Zr?cr)lljgtlie ranked based on their predicted ability to bind to the Tloure s ’ W? assembled a global con_sortium. Each partiCiPant predicted immunogenic
relevant MHC class | molecules (pMHC) and elicit an immune response. p< 105, Mann-Whitney U test p< 0.01, Mann-Whitney U test p< 0.001, Mann-Whitney U test p< 0.05, Mann-Whitney U test epitopes from a set of 6 SUbjeCtS’ tumor sequencing data.

« To enable comparison across the different pipelines, participants are required to align  There was a limited overlap of predicted neoepitopes and top ranked epitopes
sequence data to GRCh38 (Ensembl). between the teams.

3. A subset of peptides representing the top 5 ranked predicted neoepitopes from each * 6_08 _eplt_opes _pred'Cted to bind to MHC class |, were assessed for T-cell
team and the neoepitopes that were the most recurrently ranked in the top 50 across all binding in patient-matched samples.
teams are tested in vitro to determine MHC class | binding and the presence of pMHC- » Features that differed significantly between immunogenic and non-

restricted T cells in subject-matched PBMCs or TILs. immunogenic peptides included: MHC binding affinity, expression of the

originating gene (aka “tumor abundance”) and MHC binding stability.
A new model which includes MHC binding affinity (<34nM), tumor abundance

Subjects, Treatment, and Specimens (>33TPM) and pMHC biding stability (>1.4H) filtered out 93% of non-
Immunogenic peptides while maintaining 55% of Immunogenic ones.
Samples from six subjects were analyzed:  These results were validated in an independent cohort (not shown).
« 3 subjects with metastatic melanoma with matched pre-treatment control/tumor biopsy e Itis the intent of the TESLA consortium to make these datasets available to

and on-treatment PBMC (samples previously collected and archived at UCLA) Correlation: Spearman rho Correlation: Spearman rho Correlation: Spearman rho the scientific community as a reference dataset.
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