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Drug repositioning study based on information on de novo conformer induced by drug—

kinase interaction
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Repositioning of existing inhibitors is strongly needed for facilitation of precision medicine of diseases caused by
protein kinase aberrations. Oncogenic fusions of the RET kinase gene, which was discovered by us in 1-2% of
LADCs (Kohno et al, Nat Med, 2012), have been suggested as a therapeutic target for existing tyrosine kinase
inhibitors (TKls), such as vandetanib. By analyzing tumor samples of patients enrolled in phase Il investigator-
initiated clinical trial of vandetanib (Yoh et al, Lancet Resp Med, 2016), two novel drug-resistant mutation was
found in RET kinase. This study analyzed wild-type and mutant RET kinase as well as existing RET TKls as a model
and established a prototype in silico procedure to predict efficacy of TKls. This study included long-time MD
simulation, using ‘K’ supercomputer, coupled with thermal shift assay, in vitro kinase assay and in vivo drug

resistance test using Ba/F3 cell (Nakaoku T et al, Nat Commun, 2018; Wirth LJ et al, JCO Prec Oncol, 2019).
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This in silico procedure was found applicable to another kinase, EGFR, and its TKI, osimertinib. our pan-nation
screening of NSCLC without hotspot EGFR mutations (n = 3,779) revealed that the majority (> 90%) of cases with
rare EGFR mutations, accounting for 5.5% of the cohort subjects, did not receive EGFR-tyrosine kinase inhibitors
(TKIs) as a first-line treatment. To tackle this problem, we applied a molecular dynamics simulation-based model

to predict the sensitivity of rare EGFR mutants to osimertinib. The model successfully deduced the diverse in vitro
In Silico Prediction of Sensitivity of EGFR Rare Mutants to Kinase Inhibitors
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and in vivo sensitivities of exon 20 insertion mutants (lkemura et al, PNAS, 2019). The established procedure will
facilitate active repositioning of numerous TKls existing in academic institutions and pharmaceutical companies,

leading to great improvement of precision medicine using TKls.
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