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Abstract

This research aims to generate and evaluate computationally designed T cell receptors (TCRs) fo
novel epitope binding to advance the development of personalized immunotherapy. A pre-trained
protein language model, RITA, is fine-tuned using in-context training and self-contemplation
prompting (SCP) to generate high-quality TCR sequences. By reducing reliance on costly wet-lab
validation, this approach accelerates T cell engineering and improves the efficiency of therapeutic

design for immmunotherapy applications.

Methods

* This study proposes a two-fold method for TCR generation:
e|n-Context Training (ICT) to enhance model generalizability

eSelf-Contemplation Prompting (SCP) to generate TCRs for novel epitopes
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— The underlying model is a fine-tuned version of RITA, a 300M parameter pre-trained protein language
model. Training was performed on ~96.7K epitope-TCRP CDR3 pairs from curated datasets.

This study explores computational generation and validation of TCRs to support personalized
Immunotherapy, offering cost savings and improved efficiency before wet-lab validation.

Results
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