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B8 B 4 : The Hakubi Center for Advanced Research (Graduate School of Science)
it 4 : Program-Specific Associate Professor

K £ : Makito Miyazaki

Bt 2% 2R R8 4 : Development of a model system for the study of cytoskeletal dynamics to bridge the gaps
between single-molecule, subcellular, and whole-cell levels
JE fn B3 R : 2 Dec 2018 — 24 Feb 2019 & 31 Mar 2019 — 17 Mar 2020
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5| 4 : France

B 3% #% B8 4 : Institut Curie

Bt X = 4 % : The Laboratory of Cytoskeletal Architecture and Cell Morphogenesis
2 ABEES : Phong Tran
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First of all, I greatly appreciate the John Mung program for giving me an opportunity to stay at the Institut Curie in

Paris for 15 months in total to conduct international collaborative research.

I first met Dr. Phong Tran at the Gordon Research Conference “Motile and Contractile Systems” in 2015. During a
one-week meeting in a relaxed atmosphere, we discussed several nights with beers in hands about possibilities of
collaborations. Dr. Tran is expertise in molecular genetics and cell biology. His team uses the genetically tractable
model organism S. pombe, or generally called fission yeast, to address how the microtubule and actin cytoskeletons
regulate cell division processes, including spindle formation, chromosome segregation, and cytokinesis. On the
contrary, I received a Ph.D. in physics and I have been studying mechanisms of cytoskeletal self-organization using
an in vitro reconstitution approach. I have established methods to purify cytoskeletal proteins, prepare membrane-
free cell extracts, and encapsulate purified proteins or cell extracts into cell-sized vesicles to mimic the cellular
microenvironment. Since the areas of expertise, as well as the model systems we use, are very complementary to
each other, we thought our collaboration could bring synergy and make us more effective and efficient. We thus

believe that our collaboration will open a new era in the field of cytoskeletal dynamics and cellular morphogenesis.

During a long-term stay in the Laboratory of Cytoskeletal Architecture and Cell Morphogenesis (team leaders: Dr.

Phong Tran and Dr. Anne Paoletti),

1) I learned standard methods to culture and handle fission yeast, a method for mating different strains to prepare
double mutants, a method for extracting genomic DNA from fission yeast.

2) I learned both standard and modern methods in molecular genetics including Gibson assembly technology to
design DNA sequences, as well as methods for transformation of designed DNA sequences into fission yeast.
These techniques are essential for deleting or mutating genes of interest, or tagging proteins with fluorescent

markers for live-cell imaging.
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3) Ilearned live-cell imaging techniques using a spinning-disk confocal microscope. The imaging facility of the
Institut Curie has many kinds of the state-of-the-art microscopes, many of which are co-founded and managed
by Nikon.

4) 1learned standard analysis methods for time-lapse microscope images of fission yeast.

Based on discussion with Dr. Tran and our preliminary results, I proposed an international collaborative research
project as the principal applicant to the Fund for the Promotion of Joint International Research (Fostering Joint
International Research (A)), supported by MEXT (the Ministry of Education, Culture, Sports, Science, and
Technology, Japan). Fortunately, our research proposal was selected (grant no. 18KK0420), and thus we got a

chance to deepen our studies for another three years.

Results of our collaborative research will be presented at an international scientific meeting such as the International
Fission Yeast Meeting, which will be held in Hiroshima next year, or the ASCB/EMBO Annual Meeting organized
by the American Society for Cell Biology (ASCB) and European Molecular Biology Organization (EMBO) held in
USA. We plan to complete ongoing projects supported by the John Mung program and MEXT by the end of 2022,

and we aim to publish several articles in high-impact international journals.

I greatly appreciate Dr. Phong Tran and his team members for fruitful discussion and encouragement. I also
appreciate support from the Hakubi Project and Department of Physics, especially Dr. Akihiko Akamatsu, Dr.

Masatoshi Ichikawa, and my team members in Kyoto.

With Dr. Phong Tran (the third person from right) and his team members





