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Drug sensitivity prediction for anaplastic lymphoma kinase mutants using
molecular dynamics simulation and its informatics analysis
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In this study, we focused on drug resistance of non-small cell lung cancer
(NSCLC), and developed a computational method for predicting mutation-induced drug sensitivities of
anaplastic lymphoma kinase (ALK) inhibitors.
First, targeting three ALK inhibitors (crizotinib, alectinib, ceritinib), we performed molecular
dynamics (MD) simulation of the ALK mutant-inhibitor complex (180 single mutants x 3 drugs) and
computed the binding free energies of these drugs for each mutant. Next, three ALK mutants with
reduced binding affinity for all the drugs were extracted as candidates for multidrug-resistant
mutants. When the drug responsiveness of these mutants was experimentally measured, those of two
mutants was reduced for all the drugs.
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