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Background
l Antibodies are proteins produced by the immune system to eliminate harmful foreign 

substances and have become pivotal therapeutic agents for treating human diseases.

l An antibody sequence can be represented as a string of letters representing a type of 
amino acid.

l Recent advances in the pre-training paradigm for language models have been increasingly 
applied to antibody sequences to accelerate antibody discovery.
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Pre-trained Antibody Language Models
Characteristics of pre-trained antibody language models.



Pre-trained Antibody Language Models
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Pre-trained Antibody Language Models

Limitations

p Small sample size
p Lack of full-length antibody sequences

Characteristics of pre-trained antibody language models.



Overview of the Released Datasets
1. VHHCorpus-2M

2. AVIDa-SARS-CoV-2
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※ Tsuruta, H. et al.: AVIDa-hIL6: A large-scale VHH dataset produced from an immunized alpaca for predicting antigen-antibody interactions. 
In: Advances in Neural Information Processing Systems 36 (2023)
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Individual Differences in SARS-CoV-2-specific VHHs
Two-dimensional representation of binder sequences colored by (a) individuals and (b) clusters 
with 95% sequence identity. Each plot represents a unique VHH binder.

Using multiple individuals contributes to enhancing the diversity of antigen-specific VHH 
sequences and provides valuable insights into individual differences in antibody production.



Benchmarks: Task & Models
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l Pre-training with antibody sequences, rather than general proteins, contributes to the 
performance of antibody-specific tasks.

l Additional pre-training of AntiBERTa2-CSSP using human antibody structures contributed to 
improved performance in predicting VHH-antigen binding.

l AVIDa-SARS-CoV-2 provides valuable benchmarks for evaluating the representation capabilities 
of antibody language models for binding prediction.

Benchmarks: Results
Performance comparisons of baseline models for VHH-antigen binding prediction.
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