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Practical Research for Innovative Cancer Control
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Prediction of sensitivity and resistance to targeted therapy by liquid

biopsy and elucidation of novel resistant mechanism
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Clinical monitoring of acquired resistant mutations to EGFR-TKI by

liquid biopsy in lung cancer patients
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Elucidation of resistant mechanisms to lung cancers with TKIs in ALK,

RET, and ROS1 fusions
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The purpose of this research project is to establish a robust and non-invasive diagnostic technology
(digital PCR and deep sequencing) for liquid biopsy. This technology will be utilized to predict
drug sensitivity and resistance to targeted agents and for the elucidation of acquired resistant
mechanisms.

The plan of action was as follows; 1. Monitoring of secondary gene mutations related to resistance to
EGFR-TKI in liquid biopsy, 2. Establishment of detection of fusion genes in blood samples and its
feasibility study, 3. Elucidation of the mechanisms of resistance to targeted agents in lung cancer
harboring ALK, RET, and ROS1 fusion genes.

We analyzed the gene mutations in matched tumor and plasma samples and demonstrated the clinical
utility of detection of EGFR mutation in liquid biopsy. EGFR mutations was detected in tumor and
plasma samples with high concordance in a sample cohort.

We also attempted to detect the copy number gain of MET and HER2 in liquid samples by digital
PCR and successfully detect the MET and HER2 copy number gain in plasma.

We conducted a prospective clinical study in collaboration with a research group in Kyushu
University and completed the collection of clinical samples from 100 patients.

We tried to detect the fusion genes in blood using digital PCR but failed to detect secondary
mutations of ALK in liquid biopsy. Detection of driver gene mutation on circulating tumor cells in
various cancer patients. \We failed to detect any gene mutations on CTCs of lung cancer patients but
are now trying to detect the gene mutations in CTCs of prostate cancer patients using new CTC
trapping technology. We established ~20 primary culture cell lines from the fusion-positive lung
cancer tissues resistant to TKIs successfully and detected the mutations related to resistance by
genomic analysis.

We established a new screening system to detect FGFR gene alterations in liquid biopsy and began
the screening of liquid biopsy and could detect the FGFR1 gene alteration in the plasma in some
cases.

The goal of this research project is publication. Three manuscripts have been accepted and two
additional manuscripts are in preparation. In conclusion, we have demonstrated the clinical utility
of liquid biopsy for the prediction of sensitivity and resistance to targeted agents as scheduled.
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