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1. Top 5 candidate vaccines currently under clinical trial are viral or nucleotide based
2. Vaccines are being developed with localized genomic data, excluding potential 

mutations which can reduce their efficacy and applicability
3. Differences in HLA-haplotyping amidst global populations can have a direct impact 

on the immunological response to the vaccine
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Solution
• Curate pipeline to generate 
potential peptides for vaccine 

• Inclusion of large scale genomic 
mutation data for a robust set of 
mutation-resistant peptides

• Inclusion of regionally derived 
HLA-haplotype data to categorize 
peptides based on race and 
ethnicity
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Workflow pipeline
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Collect 
HLA-haplotype 
and genomic data

Apply automated 
pipeline for peptide 
identification and 
scoring

Curate a robust 
dataset with 
HLA-specific 
peptide data 

Train Gradient 
Boosted Decision 
Trees to generate 
mutation-aware 
vaccine suite
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SC2-MAP Dataset
Features – per-peptide, multi-genome, multi-HLA

• Peptide (individual amino acids, in order) [Categorical]
• Position in protein [Integer]
• Edit distance (number of mutations in the peptide) [Integer]
• HLA (type of immunological response to the vaccine) [Categorical]
• Location (city/country of sample collection) [Categorical]
• Relative date of sample collection [Integer]

Labels
• Mutation-aware binding score [Float]
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Results
• Train set: Samples collected before 1 April 2020 
• Test set: Samples collected after 1 April 2020
• Trained an ensemble of 100 XGBoost GBDTs to predict mutation-aware binding scores
• Obtained a Regression NRMSE of 0.03399.
• Performed the Chi-square test to reject the null hypothesis and ensure a goodness of fit
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Why GBDTs over Neural Networks
• Explainable AI (XAI) standpoint 

• Neural networks are black boxes

• Government regulations prevent many uses in medical industry

• In contrast, GBDTs allow
• Trace decision path

• Provide confidence and model interpretability

• Provides estimate of feature importances
• Debug and improve the model

• Provide researchers insights on issues at hand (Location based mutations, etc)
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Work done so far
• Identified a niche problem

• Generated a novel dataset 
(347,022,410 examples)

• Processed and filtered the 
dataset

• Trained Gradient Boosted 
Decision Trees

Moving forward
• Incorporate solvent accessibility

 
• Further train the model using a 

larger genome database

• Compare rank-scored peptides 
vs. peer reviewed scores

• In silico analysis of peptide suite 
for drug-likeness and ADMET
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Meet the team
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Questions?

Thank you.
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Archive
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Biochemical analysis of a peptide
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Whole genomic data 
collection for 
SARS-CoV-2
Repositories: GISAID + 

1

Testing genomic data 
against HLA-Binding 

affinities
Filtering genomic data 

2

Suite of 
model-generated 
peptides
A set of score-optimized 
peptides
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