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As a comprehensive functional analysis of oncogenes, we evaluated the
oncogenic potential of 68 genes and 243 variants. Furthermore, we evaluated the drug sensitivity of
the 243 variants to molecularly targeted drugs and identified several resistance markers to
molecularly targeted drugs. In addition, mRNA and protein phosphorylation were analyzed to evaluate
the mechanism of resistance. To overcome resistance by combination therapy, we evaluated the optimal

combination therapy using a carcinogenesis model in which a combination of MAP2K1 mutations caused
carcinogenesis. To elucidate the mechanism of drug resistance using liquid biopsy, target sequencing
analysis was performed using cfDNA present in plasma to identify biomarkers associated with
resistance and response.
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