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Doctor of Science

%** éﬁ WAKABAYASHI Kaori

LEXE 2l 88 (KERRSERRIZ2HER)

Associate Professor, Academy of Hiroshima University (Graduate School of Integrated Sciences for Life)

Completed a doctoral course in Earth, Life and Environmental Science at Graduate School of Science
and Engineering at the University of Toyama in 2009. After working as a doctoral research fellow at
Tokyo University of Marine Science and Technology, Research Fellowship for Young Scientists at the
Japan Society for the Promotion of Science, and a visiting academic at Curtin University in Western
Australia, she took up a post at the Graduate School of Biosphere Science (currently the Graduate
School of Integrated Sciences for Life) at Hiroshima University. While working on developing
aquaculture techniques based on a unique point of view, she is also ambitiously challenging herself
with joint researches and publishing activities with researchers from overseas.

HZE 1 = / Research Summary

Professor Wakabayashi started her path towards becoming a researcher through a fascination
with the strange shapes of creatures that live in the sea. She is currently working on developing
aquaculture techniques for spiny and slipper lobsters. It is a unique kind of research that involves
putting lobster larvae on jellyfish to feed them. The trigger for this creative idea was a photograph
brought in by a diver that showed a larva of slipper lobster hitching a ride on a jellyfish. From this
photo, the researchers in her team guessed that lobster larvae might survive with preying on
jellyfish and when actually reared the larvae using jellyfish as food, they obtained better results
than expected. Her next goal is to establish practical applications for mass production of lobsters.
In order to progress with research, she is making efforts to build a network of overseas
researchers.
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I¢~ﬁ ,—.H’E SHIBUTANI Shusalku Ph.D. (Biology)

WAXE £RAREFR REFEFZDEF HEHR

Associate Professor, Joint Faculty of Veterinary Medicine, Yamaguchi University

After graduating from the Department of Veterinary Medical Science at the Faculty of Agriculture,
University of Tokyo in 2003, he went on to do a Doctors’ at the University of North Carolina-Chapel Hill
in the US and obtained a degree in biology in 2008. After conducting research at the Institute for
Frontier Medical Sciences at Kyoto University and at Osaka University, he took up the post of Assistant
Professor at the Joint Faculty of Veterinary Medicine at Yamaguchi University in April, 2015. He then
took up the post of Associate Professor there in February, 2020. As well as pursuing his own research
interests, he is putting a lot of effort into providing guidance for the students in his research lab.

211 ZE / Research Summary

Even now, there are still many things that are unclear about the workings of life. One of these puzzles
is the mechanism that controls the breakdown and synthesis of proteins in cells. Amino acids are the
building blocks of proteins and, when there are not enough amino acids available, cells produce them
by breaking down their own proteins. In contrast, when there is a sufficient amount of amino acids,
the cells use them to synthesize proteins. Although this phenomenon had already been documented,
a clear picture of the detailed mechanism was, as yet, unavailable. However, breakthrough research
results have begun to be reported since 2008 one after another and the mechanism rapidly became
clear. According to these results, amino acid concentration is detected in a structure called a
lysosome inside a cell and this sets off a signal within the cell. However, the supply routes of amino
acids to lysosomes were still unclear. That is why Professor Shibutani conducted experiments that
clarified one of the supply routes and confirmed that the phenomenon called endocytosis is used in
the amino acid supply route to lysosomes. His findings have the potential to be used to prevent
lifestyle-related diseases and deterioration due to age as well as to treat cancer, etc.
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ﬁ- z: ﬁi_' ~F IWAMOTO Yoko
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Ph.D. (Science)

LEXZ 2R #8018 (KERASERRIZHER)

Associate Professor, Academy of Hiroshima University (Graduate School of Integrated Sciences for Life)

conferences.

After completing a Doctoral Degree at the Department of Earth and Planetary Science at the Graduate
School of Science at the University of Tokyo in 2009, she took up posts such as doctoral research fellow
and assistant professor at Nagoya University, Kanazawa University and Tokyo University of Science.
Since 2017, she has been in the post of Assistant Professor at the Graduate School of Biosphere
Science (currently the Graduate School of Integrated Sciences for Life) at Hiroshima University. She has
been actively developing her research activities including two ocean survey projects and international

W F 1 E / Research Summary

Aerosol; tiny particles that float in the atmosphere. Some of these originate on the surface of the
land or the oceans but others are generated anthropogenically from, for example, emissions from
factories and cars. Either way, the aerosol that suspends in the atmosphere is not unconnected to
the issue of global warming as it plays the role of cooling the Earth and is sometimes the nucleus
that forms clouds. With this as a backdrop, Professor Iwamoto is sampling ocean aerosol, on
which it said that there is little data, as a scientist member on an ocean survey ship and has been
researching and analyzing these samples. In order to leave a sustainable planet for the next
generation, it is indispensable to anticipate the next ten or twenty years , which requires all sorts
of data on the environment. This research by Professor lwamoto is highly significant for predicting

the future of the Earth.
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UMEHARA Hanako Hiroshima University

She was interested in the work of medical treatment that maintains people’s health and decided to study dentistry.
As well as working as a dentist at a university hospital, she is also working on the development of new materials
to stimulate osteoanagenesis at the Advanced Prosthodontics Research Lab. It is hard work doing both research
and clinical work but she says that the joy of research that allows you to encounter new knowledge is great.

HZ I ZE / Research Summary

The domain of dentistry and oral surgery is advancing everyday with treatment methods that meets patient
needs. Of these, implants, which are expected to replace dentures and bridges, are making amazing
advances. However, there is a big issue with these implants. If the bone which is to be the foundation for the
implant is insufficient, it is not possible to completely embed the essential implant. So, with current
treatment, a titanium membrane is used to help osteoanagenesis and Ms. Umehara is engaged in research
to improve this thin membrane. This is an initiative to make the mesh diameter of the membrane smaller in
order to prevent the penetration of epidermic cells that inhibit osteoanagenesis and to give further bioactivity
to the materials themselves. In the future, it is expected that the potential of treatment using implants will

expand greatly once this membrane is put into practical application.
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He became interested in space by reading science fiction books when he was a child and lectures by
Masatoshi Koshiba, who won the Nobel Prize in Physics. By actually coming into contact with the latest
astronomy from undergraduate to Masters’ level, he is fully engaged in space research. It is said that the real
thrill of research is to aim for a breakthrough in ways that we thought were difficult at the time.




W ZE$E / Research Summary

There are galaxies that form stars that are more bursty than normal galaxies in the Universe. Previous
studies found that the fraction of such galaxies was higher in the distant (early) universe, but the cause has
not been investigated in detail due to the difficulty of detailed observation of distant galaxies. Himoto
estimated that galaxy mergers contribute to bursty star formation activity in a dominant manner, and
developed a new quantitative morphological index, which distinguishes whether the bright parts of the
brightness in the galaxy are single or multiple in order to classify galaxy mergers. Analyzing about 10,000
galaxies based on the index, it was found that galaxies that are bursty star-forming have a high percentage
of asymmetric and multiple bright parts. This is consistent with the characteristics of merging galaxies,
suggesting that galaxy merger contributes to bursty star formation activity.
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With the ambition of becoming a scientist, he chose the path of scientific studies. To be honest, it was the
ambition that won out at first but once he actually became involved in experiments, he woke up to the pure
enjoyment of research. Establishing hypotheses and carrying out experiments with a view to solving them
produces a feeling of excitement akin to solving a pencil puzzle.

L E / Research Summary

There has been a lot of focus on lithium-ion batteries since Akira Yoshino won the Nobel Prize in 2019. The
creation of this ground-breaking secondary battery advances the IT revolution and gives us a feeling of what
is to come in the approaching era of electric vehicles. However, the lithium-ion batteries that are being used
at the moment contain combustible organic solvent and have the disadvantage of being easily flammable.
That is why researchers all over the world are working on research to overcome this disadvantage and
Yamaguchi University’s Sai is also developing new materials using safe and highly versatile polymers.
Through this research up to now, Sai is clarifying the connection between the coordination structure of
polymer electrolytes and the transfer response of lithium ion and these results are expected to become a

guideline for designing polymer electrolytes.
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He began thinking about life when he was very ill as a child. Through continuous effort and due to his
experience of sudden growth, he really felt that he was made for research. He wanted to help people by
research in drug development. He places emphasis only on the truth in experiments and values fundamental
thought.
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L E / Research Summary

The seeds of medicine can be found in natural products. We analyze the structure of natural products that
have specific effects and use them in medicines. The natural product, Palau’ amine, has 1,000 times the
immunosuppressive activity of cyclosporin that is used as an immunosuppressive drug and is known for
having the world’s most complex hexacyclic skeleton. Palau’ amine can only be extracted in tiny amounts
from sea sponges and it is necessary to ensure supply through chemical synthesis for practical use but the
current method of synthesis is so inefficient that we are far from practical application. However, Mr. Ohashi’s
new synthesis method has succeeded in building a pentacyclic Palau’ amine skeleton with less than half of
the number of processes. The results show that this can be used not only as an immunosuppressive drug
but that it also has hidden potential to change the history of drug development.
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