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As an onsite training in Earth-space frontier science, I participated a job-type research internship at Research and
Development, Research, Drug Metabolism & Pharmacokinetics Research Labs, Takeda Pharmaceutical Company
Itd. The research theme was “LC-MS/MS based omics in biological samples”. The purpose of this study was to
clarify whether the expressed proteins are regulated in the drug-treated group compared with the control group, and
if some proteins are regulated, to clarify the types of that protein. And, to examine whether that protein can be a
biomarker candidate in the drug-treated group.

The details of the research are as follows. First, LC-MS/MS analysis was performed on in vivo samples (drug-
treated group and control group), and the obtained data were used to identify and quantitatively analyze the
expressed proteins. Principal component analysis (PCA) confirmed that each of the drug-treated group and the
control group had factors that characterized the group, and that it was suitable as a sample for the search of biomarker
candidates. Next, the quantitative data obtained above were statistically compared between the drug-treated group
and the control group, and differential protein expression analysis was performed. Differential expressed proteins
were then applied to Gene Ontology (GO) analysis and Pathway analysis. Gene Ontology enrichment analysis
revealed which types of GO (functions and characteristics) are abundant in the differential expressed proteins, and
the types of proteins to have such GO. Pathway enrichment analysis clarified which types of pathways are abundant,
and how the proteins on the specific pathway and surrounding pathways are regulated. Furthermore, the search for
pathways related to the target disease as well as the mechanism of the drug’s influence, and the evaluation of
differential expressed proteins contained in the pathways were performed. In addition, the results were
comprehensively interpreted by comparing with the results obtained by a method which differs from LC-MS/MS
(pathological examination). Marker candidates in the drug-treated group were extracted from the proteins that
showed significant differential expression, and their validity was verified by collating with the literature information.
To summarize, I gave a presentation to the team members and discussed the above research contents, results, and
considerations.

Through this study, I learned the analysis method and skills by performing analysis repeatedly. I also learned the
knowledge necessary for analysis from the basics. During my research, I encountered many new issues, and each
time I tried to find an interpretation and a solution through discussions with team members.

Since it was difficult to collect samples from the extreme environment deep underground, and because it was a very
new attempt, the metaproteomic analysis on deep underground microorganisms using LC-MS/MS of my master
thesis would’ve been limited. I’m planning to perform proteomic analysis again in my doctoral research, so I’d like
to utilize the skills and knowledge I have acquired from this training.
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Shonan health innovation park; Research and Development, Research, Drug Metabolism &
Pharmacokinetics Research Labs, Takeda Pharmaceutical Company Itd.
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My desk, while on the intern. CEBES fAT 188] T 2 AT L2k LU TR 2 1T - 72)
Meeting booth with the team. Left; in the office, right; meeting room.
We’ve used the screen to share the research outcomes.



