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In order to elucidate the true nature of cancer, various omics technologies are used to quantify
genes, proteins, metabolites. In this study, we focus on the activity-based proteomics, instead of
molecular amount-based proteomics, to reveal differences in protein activity between resistant
and sensitive cancer cells and also reveal the dynamics of protein activity by drug stimulation.
Combining these activity data with informatics, we will try to establish a new strategy for drug
discovery.

In this study, we select ATP-dependent enzymes which are major targets of molecular targeted
drugs as an object of measurement. The purpose of our study is to elucidate the mechanism of
resistance to molecular target drugs and to obtain evidence that leads to the development of new

therapies for patients who are resistant to molecular targeted drugs.



In FY 2016, we mainly focused on improvement of activity-based proteome analysis,
establishment of patient-derived lung cancer cells and application of the proteomic technology to
the established lung cancer cells.

Regarding the improvement of activity-based proteome analysis, we carried out optimization
of reaction parameters and introduced multiplexing technology for peptide quantitation to gain
the sensitivity and increase the throughput of the analysis. For accurate measurement of enzyme
activity, it is important to maintain the initial state of kinase activity as much as possible during
the reaction. We confirmed that in vitro phosphorylation can be inhibited by decreasing the
concentration of ATP and ATP probes in the reaction mixture or by adding reducing agent (TCEP).
However, intensity of labeled peptides by ATP probe was also decreased by decreasing the
concentration of ATP and ATP probes. This leads to a decrease of the sensitivity and a decrease in
quantitative target kinase. Therefore, in order to improve sensitivity and speed of the analysis,
we introduced multiplexing technology (TMT 10plex) which can obtain signal enhancement effect
by mixing 10 samples and we confirmed the improvement in measurement sensitivity and the
number of identified kinases.

In addition, as another approach to measure enzyme activity, phosphoproteomics was also
conducted and its effectiveness was confirmed.

We succeeded in establishing multiple PDCs from lung cancer clinical specimens including

two pairs (4 strains) obtained from clinical specimens before and after treatment of the same

patient. In addition, we succeeded in identifying its resistance mechanism in part, and it was

confirmed that it agrees with the resistance mechanism predicted from proteomics data.
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