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Abstract 
Accurately identifying a genetic mutation, especially VUS, is crucial in 
determining its possible e�ect on human health and in�uencing medical 
choices. Recent developments in deep learning, speci�cally transformer models 
that use attention mechanisms, have made great progress in NLP and o�er 
promising possibilities for the interpretation of genomic data. This study 
examines how DNABERT2, a Genomic Language Model based on BERT, can 
improve pathogenicity predictions for BRCA variants. We focus on BRCA genes 
because of their signi�cant connection to breast cancer and the large number of 
expert annotations available. The DNABERT2 model has been �ne-tuned using 
both benign and pathogenic labeled sequences, constructed starting from 
ClinVar variants annotations by modifying an initial wild-type sequence. The 
transformer-based model shows high accuracy in classi�cation tasks, surpassing 
traditional tools that can vary depending on the genomic regions and types, 
achieving around 90% accuracy.  The model successfully detects hidden 
patterns in the genetic code, o�ering potential help to biological and medical 
professionals in their annotation work.
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