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Okazaki and IMS: a place to refresh and rising above

]akia Jannat Keya (Postdoctoral Researcher)

Department of Life and Coordination-Complex Molecular Science

I came to Okazaki in April, 2021 and joined IMS when
the covid-19 pandemic was prevailing not only in Japan but
also all over the world. After completing my job contract at
Hokkaido university where | completed my Ph.D. and started
my career as a postdoc, it was quite uncertain to move out-
side Japan due to covid situation. Thanks to Prof. Ryota lino
and IMS for selecting me to start my second job in Okazaki.

In my Ph.D. and postdoctoral research at Hokkaido
University, | studied the construction of molecular swarm
robot based on biomolecular motor protein system. This
results helped me to think about the function of motor pro-
tein at the molecular level for the development of efficient
molecular machine. In the annual meeting of biophysical
society of Japan and other symposiums, | got the oppor-
tunity to attend Prof. lino’s talk on designing biomolecu-
lar machines and investigate their functions using high
speed and high time resolution single molecule techniques.
Therefore, | eagerly applied for the postdoctoral position
when | saw the opening from his lab. | was happy to join
Prof. lino’s lab (Molecular Machine Designing Lab) locat-
ed at Yamate campus of IMS. Here, | started my research
work on engineering motor protein kinesin-1 with synthetic
polymer to create hybrid motor protein. The beautiful and
peaceful environment of the lab and institute helped me to
focus on my research work without worrying about rest of
the world. | got all the facilities to explore my interest for
single molecule study. Everyday discussion with Prof. lino
and other lab members greatly helped me to organize my
research plan and execute it properly for which | could estab-
lish the hybrid motor protein research in a very short time.

I would like to express my gratitude to Prof. lino and
Assist. Prof. Akihiro Otomo for their generous support in
my research work. Dr. Otomo’s friendly behavior always
helped me to feel comfortable doing my research in the lab. |
would like to thank the technical assistants making the pro-
tein purification work smooth for me. | am also grateful to

the secretory Ms. Kaori Nakane for her kind cooperation not
only in the administrative process but also to settle down in
Okazaki. Nevertheless, also the people from administration
of IMS were very supportive for any kind of assistance relat-
ed to job, visa extension, getting family visa and so on.

When | was missing the mesmerizing beauty and chill-
ing cold weather of Hokkaido, on the other hand, | became
happy to see the tropical weather of Okazaki which is sim-
ilar to Bangladesh, my home country. Especially during
the rainy season, whenever | saw the sparkle of thunder,
the rainbow and heard the sound of rain, reminded me the
rainy day of my country. Although due to covid it was quite
difficult to travel outside of Okazaki, I enjoyed the lively
environment of here. There are several cafes, park and big
shopping mall near the faculty house where | used to live. |
could go to those places by walking after lab and weekend
for refreshment and daily purchase. | sometimes also visited
Otogawa river side and Okazaki castle, a place to feel the
culture and history of Japan. | enjoyed the cherry blossom
festival there with my husband whom | met after two years
of covid was one of the best memories.

I believe the valuable research experience in IMS will
help me to enhance my research career in future. If | have
the chance | would like to come here again for research and
enjoy the serenity of Japan.
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| have completed my PhD under the supervision of Dr. Raghavan
K. Easwaran from Indian Institute of Technology, Patna India in
August 2021. My area of Research was Quantum Optics (Theory
and Experiment). After my PhD, | joined Prof. Kenji Ohmori’s group
at IMS, NINS, Japan. Here, | am part of the Ultrafast Quantum
Simulators and Computers with Ultracold Rydberg Atoms project.
Here, we use the ultrafast coherent control technique with attosecond
precision developed by Prof. Ohmori and his group in the past and
apply it to a completely different object like ultracold Rydberg atoms to
develop a new type of Rydberg quantum simulators and computers.
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| achieved a Ph.D. degree from Chiba University in 2013 on a
computational study on the structural stability of membrane protein.
Then | started work as a researcher in the field of theoretical and
computational molecular science at Tokyo University. | worked with
the Okazaki group from February 2018 to January 2021 at Institute
for Molecular Science and moved to Nagoya University. Recently, |
have joined Okazaki group again at Institute for Molecular Science/
Research Center for Computational Science as a postdoctoral fellow in
April 2022. Here my research focuses on dynamin protein assembly
on the membrane. We investigate the protein conformational changes
and how it responsible for constriction and scission of the membrane.
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Dr. Shuyi Liu obtained his doctoral degree in physics at Fritz-
Haber Institute of the Max-Planck Society, Germany in 2019.
After his doctoral study, he worked as a postdoc researcher at the
same group for almost three years. He focused on studying light
matter interaction and ultrafast dynamics at atomic scale and
surface physics/chemistry by scanning probe microscopy. Now,
he joined Institute for Molecular Science started from June of
2022 by the support of JSPS postdoctoral fellowship.
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BEXH

PdCl, (5.0 mol%)
PBu(Ad), (10 mol%)
‘ol CSz(:Og (3.0 equiv)
CPME (l)
140°C, 18 h

PdCl, (5.0 mol%)
P(4-MeOCgH,)5 (10 mol%)
Cs,CO3 (1.0 equiv)
e
CPME
140°C, 18 h

100% conv.
89% isolated yield

PdCl, (5.0 mol%)
P(4-MeOCgH,); (10 mol%)
CSQC03 (1.0 equiv)

CPME
140°C,20h

(L equiv)

PdCl, (15 mol%)
P(4-MeOCgH,)3 (30 mol%)
Cs,CO3 (2.2 equiv)
biphenylene (2.4 equiv)
CPME
140°C,20h

95% (ladb= 1/1.3)

PdCl, (25 mol%)
P(4-MeOCgH,); (50 mol%)
Cs,CO4 (5.0 equiv)

Biphenylene (5.0 equiv)
_—
a%a
140°C,20 h
76% (2a2b= 1/4.8)

X-ray structure of 2a
R1=0.0624
wR2=0.1540
GOF=1.072

X-ray crystal structure

@

®

76%

©)

Side view of 2a

1 BiEAYTUVITRIG.

[1]Y. Koga, T. Kaneda, Y. Saito, K. Murakami, K. Itami, Science 2018, 359, 435-439.

[2] S. Matsubara, Y. Koga, Y. Segawa, K. Murakami, K. Itami, Nat. Catal. 2020, 3, 710-718.
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[1] C. P. Yu, etal., J. Am. Chem. Soc. 144,11159 (2022)

[2] F. Matsui, et al., Jpn. J. Appl. Phys., 59, 067001 (2020)

[3] M. lwasawa, et al., J. Phys. Chem. Lett. 13,1512 (2022)

[4] H. Yamane, et al., Rev. Sci. Instrum. 90, 093102 (2019)
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[3] R. Takahashi, A. Hu, P. Gao, Y. Gao, Y. Pang, T. Seo, J. Jiang, S. Maeda, H. Takaya, K. Kubota, H. Ito,* “Mechanochemical Synthesis of Magnesium-based

Carbon Nucleophiles in Air and Their Use in Organic Synthesis”, Nature Commun. 12, 6691 (2021) DOI:10.1038/s41467-021-26962-w.
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