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Symposium
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Students are also participating in CIBoG from Gifu University.
Students and leaders discuss the meaning and benefits of studying at CIBoG.
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Those researchers
who know about other fields
will be the ones to lead the
next generation.
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Hideharu ISHIDA
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Professor, Faculty of Applied Biological Sciences, Gifu University.
Specializes in the study of bio-active compounds.
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Assistant Professor, Gifu University Institute for Glyco-core Research (iGCORE).
Specializes in carbohydrate chemistry.
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2nd year master’s student majoring in life sciences and
chemistry at the Graduate School of Natural Science
and Technology, Gifu University and specializing in
glyco-biochemistry, molecular life sciences area.
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2nd year master’s student majoring in life sciences and
chemistry at the Graduate School of Natural Science
and Technology, Gifu University and specializing in
bioorganic chemistry, molecular life sciences area.
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Ist year master’s student majoring in life sciences and
chemistry at the Graduate School of Natural Science
and Technology, Gifu University and specializing in cell
biophysics, molecular life sciences area.
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Ist year master’s student majoring in life sciences and
chemistry at the Graduate School of Natural Science
and Technology, Gifu University and specializing in
glyco-biochemistry, molecular life sciences area.
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I'st year master’s student majoring in life sciences and
chemistry at the Graduate School of Natural Science
and Technology, Gifu University and specializing in
glycosynthesis, molecular life sciences area.

Knowledge of medicine/
informatics accelerates research

Ishida: At CIBoG, students are participating from the Graduate School of
Natural Science and Technology, which is the Master’s degree course
corresponding to the Faculty of Applied Biological Sciences at Gifu University.
The Faculty of Applied Biological Sciences expands the area of the Faculty of
Agriculture to include the study of all living things and life systems. Biology
also ultimately aims to contribute to society through research results, but that
cannot be accomplished without knowledge of medicine. Analysis using big
data is also necessary to the discipline of biology itself, and | think that the
knowledge and experience gained at CIBoG will provide the basic literacy
students need to become successful researchers.

Komura: The Faculty“of Applied Biological Sciences is part of the life sciences,
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but students there have little opportunities to study medicine or informatics. At
CIBoG, students can choose those lectures, and there are also opportunities to
g0 on retreats or participate in international academic conferences. It’s also
possible for students to hone their English language abilities to prepare for
international academic conferences, and | think that it's very beneficial for
students to take these courses.

Tomida: Like the professors said, being able to learn medicine and informatics,
fields which | have no background in, is the appeal of CIBoG. In informatics I'm
able to learn not just sitting in a classroom but also hands-on, and | can learn
about cutting-edge research in medicine, and it inspires me in my own
research. I'd like to bring my research to the next stage while I'm still a
student, applying what I've learned.

Zhou: | have been researching oligonucleotide therapeutics, a new kind of
medicine. My major is organic chemistry, however, what | need for my research

is the information from medicine and informatics, since | deal with nucleic
acids such as DNAs or whole genomes. Why | participated in CIBoG is that | felt
it would be truly beneficial for my research. Messenger RNA vaccines, which
have gathered attention because of COVID-19 pandemic, are also related to
oligonucleotide therapeutics, while I'd like to proceed further with my research.
Hiratsuka: | research how to create chemical compounds, but | had been
having difficulty visualizing how that could contribute to society. But hearing
medical lectures, it's easy for me to imagine what specific directions my
research could go to be helpful, and that motivates me to continue. At CIBoG,
there are also systems for financial support and English language programs,
and those are also reasons to participate.

Osuka: Yes. Personally, | joined CIBoG thinking that if | had financial support,
| would be able to concentrate on my studies without worrying even after
continuing my studies as a doctoral student. The curriculum is substantial, with

courses from other graduate schools such as medicine and informatics as well
as English language programs, and it’s also possible to acquire knowledge and
techniques that cannot be mastered only staying in Japan and are needed
when going abroad. | expect that CIBoG, where it’s possible to come into
contact with a wide and diverse range of topics as a Master’s student, will
become a window for expanding interest in thinking about what direction to
proceed in the future.

Mori: In my case, programming is essential for my research, and when | joined
my laboratory | had a difficult time because | wasn’t knowledgeable about
computers. In that sense, CIBoG is supporting my own life science research by
allowing me to learn computer languages, etc. Also, to be a successful
researcher, English skills are necessary, and you also have to be able to
understand scientific content in English. Through CIBoG, it’s also possible to

improve your English skills.
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Mori: Through online English courses, | began discussing my
research in English with my classmates, Nagoya University students
studying medicine or agriculture, and they told me about their
research. This allowed me to learn what students in other fields are
working on. Also, at symposiums | was able to learn information
from researchers on the cutting-edge, and | became able to think
about how it relates to my own research. | would like to study at
an overseas laboratory someday, and as a first step towards that, |
want to experience the biochemical experiments and synthesis
experience | haven’t done yet in a CIBoG laboratory, so | can
become independent as a researcher. It would be great if there
were opportunities to socialize with collaborative research
institutions or companies.

Zhou: | also look forward to socializing with companies. My future
goal is to create novel oligonucleotide therapeutics which could
actually cure diseases and be known around the world, so that the
collaboration with companies is essential for actual drug discovery.
In that respect, since pharmaceutical companies also participate in
CIBoG and often hold the corporate seminars, | think that there are
opportunities for further career or being involved in joint research
projects. CIBoG is full of advantages, such as financial support and
the possibility of gaining knowledge about other fields. Some
people might be worried about taking on extra coursework in
addition to their studies in their own graduate school. However, |
don’t feel that it is such a burden. On the contrary, it sometimes

provides a change of pace to get away from my specialization and
learn something new.

Tomida: If there are currently few people who continueto study for
a doctoral course, | think that becoming even rarer by becoming a
one-of-a-kind individual with extra knowledge that can’t be gained
at Gifu University, acquiring abilities that other people don’t have
would make me quite strong. I'm studying glycobiology to
understand biological phenomena on a molecular level and see
what’s going on inside the body. It's necessary to extract content
with certain characteristics from a large amount of information, and
in my doctoral studies | intend to make use of the practical
knowledge about information science I'm learning at CIBoG. | would
also like to study abroad eventually.

Ishida: At CIBoG, it's set up so you can exchange credits from Gifu
University, so it’s less of a burden to participate than | expected.
Since few students continuing to study for a“dectoral course is a
problem for Japan as a whole, it would be good to advertise“the
attraction of CIBoG to high school students as well, so they can be
able to start considering continuing on to doctoral studies while
they’re still undergraduates. Currently, in-person lectures are being
held online due to COVID-19, so as Ms. Osuka remarked, there are
fewer opportunities for students to talk casually with each other
about points of confusion or other matters. There are also
advantages to holding classes online, but it remains a challenge to
create connections across the barrier it creates.
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CIBoG fosters
new knowledge and perspectives

Osuka: Of course, continuing torgraduate school normally is also good, but
CIBoG also incorporates research in related fields.that’s necessary for future
career-building, and students can choose programs where they can each
acquire the knowledge they need. It’s possible to learn content like filling in the
gaps between the lines in a textbook, from basics to cutting-edge research
from professors who specialize in the field, and | think that it's possible to get
an overview of where your research will be situated when you become a
researcher and how it relates to other fields. [Currently, the COVID-19
pandemic makes it difficult, but it would be nice if casual relationships where
it's possible to have light conversation with students of the same year before
or after classes could form in the future.

Hiratsuka: | think that whether you're going to pursue a career in academia or
join the workforce, whether you possess knowledge in subjects other than your
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specialty will make all the difference in how successful you become. For my
part, when | read a paper, and | understand even just a little bit more about
what'’s actually being done in an information science field that | had felt to be a
black box, | feel that I'm growing. Being able to improve English skills is also a
big plus. | hope that there will be more opportunities to interact with exchange
students once the COVID-19 pandemic subsides.

Komura: Mr. Hiratsuka has been actively presenting and asking questions in
English during seminars since he joined CIBoG, and | also feel that he has
grown. In fact, English language abilities are essential for doctoral students,
and learning English as a Master’s student at CIBoG’s English program will
certainly be beneficial during doctoral studies. There is also a mentoring
system at CIBoG where assistant professors support students, and if students
have difficulty keeping up because classes are outside of their specialization,
they discuss the matter with the CIBoG professors to find a solution. Many
students also say that they were helped by having a mentor system where they
can casually discuss their worries.
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The fastest way to experience interdisciplinary
research at Gifu University

Ishida: At Gifu University, we develop research with the areas of life,

environment, and manufacturing as strengths, and students of the life sciences
are required to learn other subjects as well. At the Graduate School of Natural
Science and Technology, formed together with the Faculty of Engineering, it’s
also possible to take engineering courses, and at the United Graduate School of
Agricultural Science, a joint graduate school for doctoral students with
Shizuoka University, students can also receive instruction from instructors at
Shizuoka University or the National Institute of Advanced Industrial Science
and. Technology, and there are also international exchange events with students
from other countries in Asia. Adding Nagoya University to this group through
CIBoG means that study options have expanded even more. What do you all
think of the research environment at Gifu University?

Mori: There are many science students at Gifu University, and there’s a certain
relaxed atmosphere in the campus from the presence of scientifically-minded
people. There are also centers such as the Institute for Glyco-core Research
where world-class researchers gather, and it’s possible to be involved in
cutting-edge research.

Zhou: From a lifestyle perspective, it's quiet and full of greenery, and the cost
of living is also cheap, so it's easy to stay here. These are all great things for
raduate students.

ose Gifu University because it’s an environment where it's
,and | was thinking about how I'd like to focus
rch as a doctoral student. From fully specialized fields to
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fields that are the subject of broader interest, such as food, the breadth of
academic fields is also attractive.

Hiratsuka: The Faculty of Applied Biological Sciences has not only applied life
science subjects, but subjects that are unusual in Japan such as agricultural
and environmental science and veterinary medicine, and students gather from
all over. The charm of Gifu University is that it has multiple distinctive courses,
and it’s interesting to be able to hear people talk about totally different fields.
Tomida: In the graduate school, you can also hear engineering professors talk. |
hadn’t thought about manufacturing before, but being able to hear stories from
the field about collaborating with companies to make things or getting patents
was fun. | think that it will also be helpful to refer to that knowledge when
discovering new drugs or developing medical technology.

Komura: At Gifu University, there are professors in diverse fields focusing on

carbohydrates, nucleic acids, proteins, etc., and one of Gifu University’s
strengths is being able to casually discuss with professors in the university
about research in other fields. | think that an environment where it’s easy to
develop each other’s research is expanding, and I'm actually doing a joint
research project with an engineering professor. Collaboration with other fields
is becoming essential to advancing research. In my case, | only gained
knowledge outside of my specialization after finishing my Doctor's, but CIBoG
has rich opportunities for learning about other fields. Students there can
experience interdisciplinary research right away, so | expect that they will
become excellent researchers in the future.

Ishida: Everyone will surely grow into role models for younger students. | hope
that they will take advantage of environments such as CIBoG where it’s
possible to learn proactively, becoming globally successful researchers.
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Introducing the Institute for
Glyco-core Research (iGCORE)

IGCORE
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As the name suggests, sugar chains are chain-shaped molecules. Together
with the nucleic acids (DNA and RNA) and proteins, they are called the
three great life chains. Recent advances in nucleic acid and protein research
have deepened our understanding of biological activities, and medicine has
also advanced. However, research in the remaining kind of life chain, sugar
chains (the third life chain) , which are also referred to as “glycans?, has
only progressed partway. If research in glycans advances, the life s¢iences
and medicine may be expected to undergo a great transformation.
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New Gifu Building, Institute for Glyco-core Research

Objective: To establish an “under one roof” system, both improving research
capabilities and creating an interdisciplinary place of education based on a
diverse research environment, by consolidating researchers in one place.
Planned completion date: FY2022

Size: 7 floors (4,303rr)

The Institute for Glyco-core Research (iGCORE) is a place for integrated
research that aims to further our understanding of the workings of glycans
in organisms from a variety of perspectives. Gathering researchers from a
wide range of fields including chemistry, biology, physics, medicine, and
informatics from Gifu University and Nagoya University, the institute was
founded on January I, 2021 by the two universities jointly (Research
Institute Director: Kenji Kadomatsu). The reason why glycan research has
not advanced as much as nucleic acid or protein research is that not only
are there a huge number of types of glycans, but the type even changes
depending on the state of the cell. However, this is also a characteristic of
glycans: they play a role that the other life chains cannot. For example, by
investigating glycans on the cell, it's possible to distinguish cancer cells from
healthy cells. To fully understand and extract the potential of glycans, we
must understand each glycan’s behavior and what it does in what kind of
system in the body. Gifu University is strong in areas such as the synthesis
ofi glycans to use as research tools (creating), high-resolution observation of
the dynamics of glycans in cells (seeing), and elucidating the mechanisms of
biosynthesis of glycans (solving). By merging the strength of Nagoya
University’s glycan researches at iGCORE, we aim to develop a new form of
glycotlife science, unifying it with other life science research including
acid and protein research, and ultimately bring about a revolution in

the ciences as a whole.
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