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artificial intelligence analysis of tumor genes
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Abstract: The rapid accumulation of tumor genomics data and the advancement of artificial intelligence (AI)
technology have brought revolutionary opportunities for personalized cancer treatment. This review systematically
summarizes the current applications of Al in tumor genomics data analysis, key technologies, and challenges. The
article first outlines the characteristics and analytical difficulties of tumor genomics data, and then details the typical
applications of Al in gene variant identification, pathogenicity prediction, risk stratification, and treatment

recommendation. It further explores the innovative applications of large language models and multimodal deep
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learning in precision oncology and analyzes key challenges in clinical practice, such as data privacy, limited model

interpretability, and barriers to clinical translation. Finally, the article proposes solutions to strengthen

multidisciplinary integration, improve model interpretability, and establish standardized validation mechanisms,

providing a development path for Al-driven precision oncology.

Key words: artificial intelligence; tumor genomics; personalized treatment; large language models; multimodal

learning; model interpretability
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