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Abstract

Artificial Intelligence and Machine Learning algorithms play a crucial role in reshaping the landscape of personalized therapy to achieve optimal patient outcomes within the dynamic field of precision medicine. This study aims to develop a model for predicting drug responses by leveraging machine learning on a diverse range of multi-omics data acquired from cancer cell lines. This is complemented by drug descriptor features computed from the SMILES representations.

The biomolecular datasets screened in cancer cell lines include mutations, DNA methylation, Copy Number Variation (CNV), gene expression, miRNA, proteomics, and metabolomics. Strategic approaches were employed to construct robust models, along with the evaluation of various modeling techniques to identify the most effective methodology. Furthermore, nuanced relationships between molecular profiles and therapeutic responses were explored to potentially decipher the significance of features that drive drug sensitivity.

The best model demonstrated promising performance with a Pearson’s Correlation Coefficient of 0.84 during evaluation. Experimental validations were conducted, reinforcing the importance of directing attention towards features influencing drug sensitivity. This emphasizes a deeper exploration into specific molecular and biological attributes driving drug responses. The developed model has the potential to empower oncologists to make informed treatment decisions for individual patients, thereby contributing to the advancement of precision oncology.
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