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Achievements in FY2010 (Self Review)

Result of Program Implementation

Modern medical science often needs sophisticated analytical methods, such as the whole genome
sequence, Proteonomics, and high throughput screening of a huge chemical compound library.
However even top universities, such as Kyoto University, are no longer able to afford expensive
machinery and supporting stuffs to achieve so called “Omics” studies or the high throughput
screening in their own institutes. Our goal is to initiate a number of collaborative projects with
scientists in Zurich and National Institute of Health in Washington DC, and get young Japanese
scientists to learn Proteonomics and the high throughput screening there.

We have performed very successful three collaborative works with JJ, YP, and RT.
(1) JJ identified the function of FAN1, the DNA repair protein he discovered. His work was
published in Cell 2010 and PNAS USA 2010 In the latter manuscript, the first author is a former
student of Kyoto University, and the last author is JJ. In addition, we published another
manuscript in PNAS USA 2011, in which JJ is one of the co-authors. Through these two
collaborative projects, we carried out SILAC analysis in Zurich.

(2) I gave YP the Tdp1 deficient cells and those reconstituted with human Tdp1 enzyme. Having
these cells, YP optimized the experimental condition of the high throughput screening in NCGC. In
a preliminary screening experiment, he has already found a chemical compound that significantly
potentiates the effect of camptothecin only in Tdp1 proficient cells but not in Tdp1 deficient cells.
He will soon initiate the high throughput screening of a 400,000 chemical library in NCGC.

National Institute of Health found the National Chemical Genomic Center (NCGC), where ~200
scientists, engineers, informaticians, and technicians help scientists and students from all over the
world explore the biological responses effected by a large number of chemical compounds in a
high throughput manner. ST has collaborated with Dr. Yves Pommier (YP, NIH) on the
development of chemical inhibitors against the Tdp1 DNA repair enzyme, since such inhibitors
would potentiate the effect of camptothecin, a chemotherapeutic agent for patients carrying
malignant tumors. ST helped YP establish a novel cell-based drug screening method in NCGC. ST
also collaborated with Dr. Ray Tice (RT, National Toxicology Program) on the establishment of a
high throughput method to identify mutagenic chemical compounds. Our long-term goal is to
promote such collaboration, and have more Japanese scientists to start chemical library
screening in NCGC.

University of Zurich has the Functional Genomic Center, where ~40 engineers, informaticians, and
technicians help the scientists and students of the other department carry out Proteonomics
experiments. Professor Shunichi Takeda (ST) has collaborated with Professor Joe Jiricny (JJ) on
the functional analysis of DNA repair proteins. In the collaboration, ST helped JJ perform genetic
analysis of repair proteins using specialized chicken cell lines developed by ST. In return, JJ has
helped ST to learn a leading-edge Proteonomics analysis, called SILAC (stable isotope labeling
using amino acids in cell culture) in the Functional Genomic Center. Our long-term goal is to
promote collaboration between other Japanese scientists and Professors in University of Zurich
in addition to JJ, so that many Japanese students can learn Proteonomics in Zurich.

(3) RT has performed a preliminary high throughput screening of ~1,500 chemical compounds. This
work was published by a manuscript in 2011, and the first author of this manuscript is a student
sent from Kyoto University to NCGC.

Overall, these three collaborative projects yield very important data, and contribute to further
extension of collaboration between Kyoto and the foreign institutes.
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Future Plan (Measures toward Achieving Research Objectives)

(1) We will set up collaboration in informatics between the foreign institutes and us. This
collaboration is vital critical, because both the SILAC analysis and high throughput screening of
chemical compounds generate huge amounts of data, and we have to analyze them by ourselves.
In addition, students should learn informatics from ongoing exciting projects.

(2) Dr. Bhadrasain Vikram and Dr. Norman C. Coleman are in charge of the Radiation Research
Program in National Cancer Institute (NCI). One of the major projects in the Radiation Research
Program is to develop radiosensitizers, chemical compounds that sensitize cancer cells to
radiotherapy. Successful collaboration with YP gives us a chance to set up a new collaborative
project, as Drs. Vikram and Coleman are very interested in screening radiosensitizers using our
cell-based high throughput screening method. They and scientists in Kyoto University have
discussed to jointly apply for the RO1 grant to the US government. To obtain preliminary data for
this application, we will do some experiments having chemical compounds from NCI.
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