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Project Objectives:

Use Natural Language Processing techniques and Machine Learning to predict neutralization 

classification of antibodies using textual representation of protein sequences

• Protein Sequences can be represented in textual format (FASTA Sequences)

• Each character in a FASTA Sequence corresponds to one of the 20 amino acids

• Protein sequences can be treated as sentences, and individual amino acids as words

Dataset & Data Preparation

Coronavirus Antibody Database 

• 599 entries

• Sourced 835 FASTA sequence files

• Obtained nucleotide sequences using tBLASTn, 

then used to determine virus variants

• Generate dataset with 188k antibody-antigen 

sequence pairs

Models used

• Logistic Regression fitted with Graph Featurization 

with mean pooling

• ESM2 Pre-trained protein language model with 

character-level tokenization

Results: 98.3% Accuracy

• 94.72% on a undersampled dataset for class 

imbalance

• Using full antibody sequences beneficial as 

compared to CDR3 region

Use cases & Future Work

• Efficient validation of neutralizing properties for 

engineered antibodies

• Extrapolate to to predict neutralization ranges using 

IC50 values
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