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In this study, we aim at development of an accurate prediction method for drug sensitivity and
its diagnostic system. Cultured cell lines and PDX models derived from specimens obtained from
advanced colorectal cancer and lung cancer patients are subjected to genomic, proteomic and
phosphoproteomic analysis combined with drug screening. From the obtained results along with
clinical information, we identify biomarkers that reflect the efficacy of molecular targeted drugs
for colorectal cancer and lung cancer.

Main themes of research and development are as follows.

1. Collection of clinical specimens of colorectal, lung cancer as well as acquisition of clinical
information

2. Establishment of cultured cell line / PDX model from clinical specimens and development of
novel therapeutic targets / therapeutic methods by genomic analysis and drug screening.

3. Development of a method for predicting drug efficacy using proteomics and construction of its
diagnostic system

The results for each theme are as follows.

1. Pairs of normal colon mucosa and cancer tissue with clinical pathology data from 192 cases of
colorectal cancer patients (102 males, 90 females, 21 - 91 years old) were collected for establishing
patient-derived colorectal cancer cell lines. Tissue specimens and clinical information were
collected from 127 non-small cell lung cancer patients in whom EGFR-TKI was ineffective among
235 patients treated with EGFR-TKI from January 2014 to September 2016. Tissue specimens
and clinical information were also collected from 250 lung cancer patients treated with new
molecular targeted drugs from January to December 2016.

2. Using body cavity fluid, biopsy or surgical specimens of the advanced lung cancer and colorectal
cancer patients, patient-derived cultured cell lines (6 lung cancer cell lines and 12 colon cancer
cell lines were established. Regarding the PDX model, we are currently confirming the
engraftment of tumors on 2 lines. Genetic analysis by targeted sequence and drug efficacy tests of
various inhibitors was performed using patient-derived cultured cell lines.

3. We have established a novel tyrosine phospho-proteomic method (J Proteome Res in press). It
can identify tyrosine phospho-peptides about three times more efficient than previous methods. In
addition, we have designed sample processing automation equipment that can support
pretreatment and proteome/phospho-proteome analysis of more than 100 samples. As a
preliminary study of the development of a prediction method for drug sensitivity using
patient-derived cells, proteome/phospho-proteome analysis was performed using erlotinib
sensitive/resistant lung cancer cell lines and cetuximab sensitive/resistant colon cancer cell lines.
Using obtained data combined with bioinformatics, we identified biomarkers that reflect the
efficacy of erlotinib for lung cancer cell lines and cetuximab for colorectal cancer cell lines. Then,
we verified using siRNAs or inhibitors whether these candidates will be useful for prediction of
drug sensitivity or overcome resistance. The above method was applied to patient-derived cell
lines established from colon cancer patient specimens to identify biomarkers that reflect the
efficacy of BRAF, MEK inhibitors or anti-EGFR antibody.
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