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| Background and Purpose of Establishment |
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With the disciplines of biology and life sciences seeing
rapid development and innovative changes, Hiroshima
University’s existing graduate education system, which
provides curriculums that focus on specific narrow
academic fields, strives relentlessly in cultivating human
resources who have the capability to create innovation
through a flexible, multidisciplinary approach.

Now that we have entered a post-genome age,
there is a growing demand for talents who have deep
expertise and understanding in a wide range of fields,
from the basics to applications, that include genomics,
biofunctional science, biology, geoenvironmental science,
mathematical and life science, and medical science.

In other words, it is expected of us to develop human
resources who have a keen interest in other academic
disciplines and the ability to play an active role in
interdisciplinary and integrated research fields, and who
have the ability to promptly adapt to ever-changing and
developing biological and life science research areas-
including genomics, brain and neurological sciences,
food science, ecosystem/environmental science, and
medical science-and to solve various challenges facing
global society.

With this as a backdrop, Hiroshima University
established the Graduate School of Integrated Sciences
for Life as an educational and research organization

that meets increasingly diversified social needs, by
organically reorganizing and integrating the existing
biology-and life science-related departments.

The mission of the Graduate School of Integrated
Sciences for Life is to equip students with comprehensive
knowledge and expertise based on a holistic perspective,
which enables an organic link of increasingly fragmented
areas of biology and life sciences within the fields of
science, engineering, agriculture and medicine. To
educate all biology and life science students of Hiroshima
University under the same academic vision, the Graduate
School features a single division (Division of Integrated
Sciences for Life).
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| Message from the Dean ‘ Yoshifumi Nishimura Dean, Graduate School of Integrated Sciences for Life ‘

In April 2019, as Japan embarked on the new era of
Reiwa, Hiroshima University launched the Graduate
School of Integrated Sciences for Life, with the aim of
cultivating human resources capable of seeing the
larger picture, thinking outside the box, and contributing
to society through the ever-changing and evolving field
of biology/life science. The world of life sciences has
recently undergone revolutionary changes. For instance,
advances in basic research have enabled the genes of
organisms to be analyzed as sequences of nucleic acids,
a universal feature of living things. RNA is central to cell
biology, carrying out a variety of important functions,
including the production of proteins such as enzymes,
in addition to various regulatory functions. New aspects
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of DNA and RNA are revealed every year.

Advances in knowledge achieved through basic
research can develop over time into applied research,
which are founded on constant efforts to pursue new
fundamental understanding across disciplines. It is
therefore essential to promote interdisciplinary approaches
that are not bound by conventional frameworks. The
Graduate School of Integrated Sciences for Life offers an
integrated course of study that combines seven degree
programs-biotechnology, food and agrilife science,
bioresource science, life and environmental sciences,
basic biology, mathematical and life sciences, and
biomedical science-so that today's students, who will be
major players in the next generation, can acquire

broader knowledge and skills in various science fields,
rather than just a specific field of expertise. This is
accomplished by having students organically learn biology
and life sciences, which are usually fragmented in science,
engineering, agricultural science, and medical science.

The Graduate School of Integrated Sciences for Life is
also designed to promote coordination with the newly
established Graduate School of Biomedical and Health
Sciences in the area of medical sciences, and facilitates
communication with the humanities and social sciences
as well. Our hope and intention is to help young people
learn to play leadership roles in new and multidisciplinary
research fields, aiming to create a brighter and more
sustainable future.
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Human Resource Development Goals / Educational and Research Thrusts
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1. Human Resource Development Goals

The Graduate School of Integrated Sciences for Life aims to produce researchers, educators and highly skilled professionals who have
the abilities to promptly adapt to ever-changing and developing biological and life science research areas and create innovation through a
flexible, multidisciplinary approach; who have deep expertise and understanding in a wide range of fields, from the basics to applications;
and who can solve various challenges facing global society.
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2. Educational and Research Thrusts

To address various challenges facing global society by creating “science that can guide sustainable development” in research areas
related to biology and life sciences through a flexible, multidisciplinary approach, students are expected to acquire the following abilities:

- Research skills and expertise in basic biology, mathematical science, molecular science, biofunctional science, environmental science,
bioresource science, biological production science, food science, biotechnology, medical science and other related fields, as well as in
interdisciplinary and integrated fields of science

- A high degree of specialist knowledge in the above-mentioned areas of study and an appropriate understanding of different disciplines,
from the basics to applications; applied skills and practical expertise required to integrate and link different fields; and the ability to
identify challenges

- An appropriate understanding of scientific theories and research ethics, information dissemination capabilities, and international /
interdisciplinary communication skills
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Organization
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The Graduate School of Integrated Sciences for Life has a single division, which consists of seven fundamental programs. The seven
programs, each of which features a systematic curriculum framework, are established by separating a broad spectrum of biology and life
sciences - which used to be divided into the four traditional academic disciplines of science, engineering, agriculture and medicine - from
the viewpoint of educational effects and the needs of modern society. Each of these seven programs has distinctive keywords and shares
some of them with other programs, thereby enabling the formation of a group of complementary and integrated programs.
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Admission Policy
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The Graduate School of Integrated Sciences for Life, based on its Diploma Policy and Curriculum Policy, expects to admit master’s
students as described below.
Students who:
1.Have strong eagerness to learn, who wish to acquire deep expertise and understanding in a wide range of fields from the
basics to applications that include medical treatment in the areas of study related to biology and life sciences, and who
have basic academic knowledge for that purpose;
2.Wish to acquire interdisciplinary problem - searching and problem - solving abilities, which can integrate and link different
fields, along with broad general education, without being constrained by conventional frameworks of research fields, and
to create “science that can guide sustainable development”; and
3.Are aware of both academic fields and the real world, and who wish to acquire international and interdisciplinary
communication skills as well as practical capabilities in society.
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The Graduate School of Integrated Sciences for Life, based on its Diploma Policy and Curriculum Policy, expects to admit doctoral
students as described below.

Students who:

1.Have strong volition to do research, and who wish to create new science that integrates and links different fields without
being constrained by conventional frameworks of research fields in the areas of study related to biology and life science;

2.Wish to develop deep expertise and a broad and interdisciplinary perspective along with a broad general education, to acquire
international communication skills, and to play an active role both in the domestic and international arenas as a member or
leader of an interdisciplinary and field integration - type problem - solving team; and

3.Wish to belong to several research environments both in Japan and overseas, promoting “science that can guide sustainable
development” after acquiring their original problem - searching and problem - solving abilities supported by related expertise
and interdisciplinary perspective as well as practical capabilities in society by gaining experiences in the real world.
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Academic Degrees, Curriculums, Student Financial Support

V miE T35 Academic Degrees Yy
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Program of Biotechnology
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Program of Food and AgriLife Science
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Program of Bioresource Science

wIREHAREIOIIL
Program of Life and Environmental Sciences

EREYFTOTI L

Program of Basic Biology

HEESHFEITOTI LA

Program of Mathematical and Life Sciences

ERERZEITOIIL
Program of Biomedical Science
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Master of Engineering,
Master of Philosophy
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Master of Agriculture,
Master of Philosophy
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Master of Agriculture,
Master of Philosophy
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Master of Philosophy,
Master of Agriculture
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Master of Science,
Master of Philosophy

&+ (). &L (54
Master of Science,
Master of Philosophy
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Master of Philosophy,
Master of Science
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Doctor of Philosophy in Engineering,
Doctor of Philosophy,
Doctor of Philosophy in Science

Bt (BF). Bt (&
Doctor of Philosophy in Agriculture,
Doctor of Philosophy
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Doctor of Philosophy in Agriculture,
Doctor of Philosophy
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Doctor of Philosophy in Agriculture
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Doctor of Philosophy in Science,
Doctor of Philosophy
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Doctor of Philosophy in Science,
Doctor of Philosophy

Bt () . Bt (B)
Doctor of Philosophy,
Doctor of Philosophy in Science
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Master’s Course

The Graduate School of Integrated Sciences for Life designs and implements curriculums under the policy below to ensure that
students can achieve the goals stated in its Diploma Policy.

HERE
Common Courses

HMRE
Specialized Courses

MRiEE
Research Guidance
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Common courses for the Graduate School are established to help students acquire a comprehensive education, increase their
eagerness to create “science that can guide sustainable development”, and develop an integrative capability that is essential to
pursue research in the areas of study related to biology and life sciences.
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Specialized courses for each degree - granting program are offered to develop students’ specialized knowledge and capabilities
required to complete the program. Students will promote their understanding of different areas of study and interdisciplinary
knowledge by taking other credit or integrated courses. Students will also be allowed to take courses provided by other graduate
schools of Hiroshima University or other universities.
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Students will receive various kinds of research guidance from one main supervisor and two or more sub - supervisors, at least one
of whom must be from a different specialized area as that of the main supervisor. Faculty members from other graduate schools of
Hiroshima University or other universities may serve also as sub - supervisors.

Graduate School of Integrated Sciences for Life 6
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The Graduate School of Integrated Sciences for Life designs and implements curriculums under the policy below to ensure that
students can achieve the goals stated in its Diploma Policy.

B RERN

Doctoral Course
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Common courses for the Graduate School are designed to help students acquire a well-rounded education, increase their
willingness to create “science that can guide sustainable development;’ and develop practical expertise necessary in society
and a sense of professional research ethics.

HERHE
Common Courses
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Specialized courses for each degree - granting program are established to develop students’ specialized knowledge and capabilities
required to complete the program.

FMRE

Specialized Courses
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Students will receive various kinds of research guidance from one main supervisor and two or more sub - supervisors, at least
one of whom must come from a different specialized area as that of the main supervisor. Sub - supervisors can be chosen from
among faculty members of other graduate schools of Hiroshima University and researchers of other research institutes in Japan
and abroad. To promote their understanding of different areas of study and disciplinary knowledge, students will participate in
cutting - edge research programs or research activity conducted by research institutes to which their sub - supervisors belong.

HRieE
Research Guidance
for Doctoral Thesis

V {&5%iEsIE Student Financial Support Yy
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The Graduate School of Integrated Sciences for Life currently offers the following financial support systems to further encourage
academic and research activities of graduate students.

BB ST BRI E
Overseas Research
Support Program

HEERENIRTE R
SERZ R E
English Support

Program
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Other Support
Programs
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We will support travel expenses for overseas dispatch in order to improve international perspective and global communication
skills. This support includes academic activities abroad, collaborative research with overseas researchers, presentations using
foreign languages at international symposia and conferences, short - term academic training at overseas academic institutions or
private companies, etc.

It can also be credited as a lesson subject in “overseas academic activity exercises” in the Master’s course.

ERFRNEEPFIAMBREZBERIC, FHICREBENDOE LD, TOEIC®, TOEFL® £ ENDEZEIRTE A ERDZ 52 & % —&64H
Bjjl/i_d_o

In order to train internationally oriented human resources, especially to improve English proficiency, we will subsidize part of the
examination fee for English proficiency exam such as TOEIC®, TOEFL® etc.
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Tuition fee exemption, RA (Research Assistant), TA (Teaching Assistant), Excellent Student Scholarship, and various other scholarship
programs enhance and support student research activities.
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Programs of Leading Global Life Science

\ $MIFETNI5L \ Program of Biotechnology
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The roots of the Program of Biotechnology can be traced to the Department of Brewing of the Hiroshima Institute of Advanced Technology
launched in 1923 with the aim of promoting education and research for industrial application of microbial action of brewing microorganisms.
After that, the educational institute was reorganized into Fermentation Engineering (Cluster 3) of the School of Engineering, Hiroshima
University, and then into the Department of Molecular Biotechnology of the Graduate School of Advanced Sciences of Matter to create
new knowledge through the merger of science and engineering, or specifically an amalgam of biotechnology and materials science. Thus,
devoted efforts have produced highly specialized professionals equipped with sufficient ability to pursue the elucidation of various molecular
and metabolic functions, including those of microorganisms and higher organisms, and to apply research findings to industry.

However, to accelerate innovation in the area of biotechnology to meet various social needs, including environmental conservation
and remediation, green energy, and health and longevity, it is necessary to train individuals with the ability to work in close collaboration
with those in other areas of biological research. To this end, the Program of Biotechnology aims to develop human resources who have
the ability to realize the educational and research visions mentioned above and take a comprehensive and interdisciplinary engineering
approach to science and technology in a far broader area of biological research, and who can respond flexibly to a wide variety of social
needs from a global perspective.
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The Program of Food and AgrilLife Science provides educational and research activities with a focus on food science, an academic
discipline that was recognized as having competitive advantages and distinctive features. The purposes of this Program are to develop
food products with superb safety and functionality from molecular, cellular and biological viewpoints; pursue production management,
with an eye toward the biosphere environment, enabling a stable and sustained supply of food; and nurture human resources who can
play an active role in uncovering the function of beneficial organisms in agriculture and developing such organisms, so that they can be
applied to food development and other aspects of everyday life.

The development of food superior in safety and functionality requires a diverse knowledge of basic and applied life science - from
molecular biology to environmental science. To ensure the sustainable use of food resources and improve productivity, moreover, it is
necessary for students to systematically obtain interrelated knowledge from other programs - including the Program of Bioresource
Science - of the Graduate School of Integrated Sciences for Life. The Program of Food and AgriLife Science, newly launched under a
single comprehensive framework as the result of the reorganization of Hiroshima University graduate schools, is committed to further
enhancing educational and research activities on the conservation and production of biological resources from a holistic perspective.

Wavelength (nm)
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https://home.hiroshima-u.ac.jp/gsbstop/interview/ https://home.hiroshima-u.ac.jp/gsbstop/taidan/

https://www.hiroshima-u.ac.jp/ilife/program-of-food-and-agrilife-science

https://www.hiroshima-u.ac.jp/en/ilife/program-of-food-and-agriLife-science
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| £WEFER¥ 70554 | Program of Bioresource Science
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The Program of Bioresource Science provides educational and research activities with animal & plant sciences and fisheries &
oceanographic sciences as the core, which are academic disciplines that were recognized as having competitive advantages and
distinctive features when Hiroshima University redefined the missions of its graduate schools. The biological resources of farm animals,
plants and aquatic organisms are important food sources for human life. To maintain sustainable yields of biological resources, it is
imperative to preserve biodiversity and achieve harmony with nature.

This Program offers learning and research opportunities in the development of functions of terrestrial and aquatic animals and
plants which serve as food resources, the elucidation of production mechanisms, and the development of advanced technology,
with the aim of training human resources who can
play an active role in increasing the production
and securing a stable supply of food resources
superior in quality and safety, and in promoting
the application of biological resources to protect
the natural environment and enrich people’s lives.

These goals require a diverse knowledge of basic . 8 .
and applied life science - from molecular biology to ecosystem science. To ensure the sustainable surwval of blologlcal resources and
improve their productivity, students are also required to understand the intimate relationships between groups of terrestrial and aquatic
biological resources.

The Program of Bioresource Science is committed to further enhancing educational and research activities on the conservation and
production of biological resources, from a holistic perspective of the biosphere through the reorganization of scientific background and
expertise in animal science, aquatic biology, and plant production science.
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https://home.hiroshima-u.ac.jp/gsbstop/interview/ https://home.hiroshima-u.ac.jp/gsbstop/taidan/

https://www.hiroshima-u.ac.jp/ilife/program-of-bioresource-science

https://www.hiroshima-u.ac.jp/en/ilife/program-of-bioresource-science
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\ EHRIEEAEETOISL \ Program of Life and Environmental Sciences
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The Program of Life and Environmental Sciences features education that encompasses a wide range of basic fields, from molecular to
ecosystem levels, and education on applied life science in general, including agronomics. Furthermore, the Program will work together with
other graduate school programs to provide interdisciplinary educational and research activities that bring together the humanities / arts and
sciences, beyond the boundaries of life science.

The rapid advance of natural science - life science in particular - has created a dilemma in that increasingly fragmented scientific
disciplines bring about a narrower view of things. Research is conducted based on the basic idea that cells are made up of molecules,
individual organisms are made up of cells, and an ecosystem is made up of organisms. When it comes to the atmosphere and hydrosphere
that cover ecosystems, however, research is conducted at a molecular level. Thus, it is necessary to adopt a holistic perspective, rather
than a hierarchical understanding.

This Program provides a well - balanced curriculum that covers micro systems (molecules, genomes, etc.), complex systems (brain,
symbiosis, etc.) and macro systems (ecosystems, the earth’s outer atmosphere, etc.). At the same time, the curriculum is designed
for students to develop a high level of specialized knowledge and research capabilities in a specific field. Emphasis is also placed on
the development of a multidisciplinary perspective (covering the application fields of medicine, agriculture, and life engineering) and a
viewpoint towards social implementation. The Program’s objective is to train students as researchers, educators, or multidisciplinary
leaders who have holistic perspectives and a high level of specialized knowledge and research abilities, and can contribute to society
or the academic world.

https://www.hiroshima-u.ac.jp/
ilife/program-of-life-and-environmental-sciences

https://www.hiroshima-u.ac.jp/
en/ilife/program-of-life-and-environmental-sciences
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We, human beings, have accumulated enormous knowledge and technology throughout history, and have dramatically improved the
quality of life. However, it is also true that our knowledge and technology have produced problems that threaten our life. The starting
point for the quest for new knowledge is asking simple questions, “Why?” and “How?” We believe that scientific and logical inquiry that
satisfies our intellectual curiosity is the essence of fundamental science. The innovation that solves our problems towards a brighter
future will lead to the accumulation of wisdom in fundamental science.

The faculty members of the basic biology program are focusing on the research themes in fundamental biology, such as cancer research,
morphogenesis, sex differentiation, cell-division, neural functions, metalloprotein, gene transfer, molecular phylogeny, evolution, taxonomy,
ecology, plant hormone, leaf senescence, and so on. Some of the successful results have been already applied to the medical science and
industry.

The education and research provided by the experienced staffs of the basic biology program provide students the chance to explore
the frontier of the mysteries of life. Our program also offers the opportunity to learn from other program members, which opens a new
perspective to different research fields. In essence, the basic biology program is designed to provide key fundamental knowledge, and
to train students critically engage in a wide variety of fundamental and applied research activities. Visit our website now!

EEE RELEYF L= TEEREESE

Animal Science Developmental Biology Cell Biology Molecular and Cellular Physiology
WEYEDE WY E-ERY HEMEIR{ L WY FikagsEs

Plant Biology Plant Taxonomy and Ecology Plant Molecular Physiology Plant Molecular Biology and Bioinformatics
SHRMEEMT BEDTEYE SRS EY S

Diversity Biology Marine Molecular Biology Island Biology
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Amphibian Biology Bioresource Science Amphibian Development Evolutionary Biology and Diversity of Amphibians

EYECTEREIERES WEYEETEREIERES
Plant Genetic Resources  Plant Genetic Resources

https://www.hiroshima-u.ac.jp/ilife/program-of-basic-biology https://www.hiroshima-u.ac.jp/en/ilife/program-of-basic-biology
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’ MBEEREFEITOII L \ Program of Mathematical and Life Sciences
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The Program of Mathematical and Life Sciences features a combination of the curriculums offered by the former Department of
Mathematical and Life Sciences of the Graduate School of Science and those in a wide range of areas of the life sciences. The Department
of Mathematical and Life Sciences, with its focus on life phenomena, was launched in 1999, aiming to create a new academic discipline by
merging research in life science, molecular science and mathematical science, and to develop human resources in this new academic field.
For nearly 20 years afterwards, the Department made trailblazing efforts to integrate different academic fields both in terms of education
and research, as is evident from the publication of many papers coauthored by students and faculty members from different areas of
specialty.

Integrated into the Department were mainly research areas that form a nexus among the mathematical, life and molecular sciences.
The past two decades have seen rapid advances in computing and data science, their wide application to other fields of science, and
the progress of quantitative measurement technology in life science. In response to such advances, it is increasingly expected of various
life science to promote collaboration and cooperation with mathematical science. The Program of Mathematical and Life Sciences, newly
launched in this context, aims to expand proven experiences of integrated research extensively into life science-related areas at Hiroshima
University.

As part of the efforts to achieve this purpose, this Program is dedicated to developing human resources who are creative and can pursue
principles governing life phenomena by taking full advantage of synergistic interaction with a wide range of life science-related areas, from
the basics to application, and by effectively combining a broad knowledge of life science, molecular science and mathematical science
with their own specialized knowledge, rather than approaching life phenomena through a single, limited perspective.

s

https://www.hiroshima-u.ac.jp/
ilife/program-of-mathematical-life-sciences

https://www.hiroshima-u.ac.jp/
en/ilife/program-of-mathematical-life-sciences
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| £®EHMFTOJ 5L | Program of Biomedical Science
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As Japan is experiencing a “super-aging” society, demands for advanced medical care continue to rise. To develop clinical applications
rapidly, it is highly anticipated to use the latest findings of basic life science. However, there are huge gaps between the medical scene and
the fundamental life science research, which is called “Valley of Death.”

Under the above circumstances, our urgent task is to nurture specialists who have comprehensive knowledge and inquiry skills useful
for both basic life science and medical science, and contribute to translational research. In the “Biomedical Science Program”, we bring
together various faculty members of Hiroshima University, and conduct basic life science education with the perspective of medical
science. We aim to develop talented persons who can flexibly respond to social demands with the knowledge and practical research
skills derived from a wide range of biological research fields.

E¥#lZ - Medical Science

EREEFETOISL .

Program of Biomedical Science

E@B4 &% - Fundamental Life Science

https://www.hiroshima-u.ac.jp/ilife/program-of-biomedical-science

https://www.hiroshima-u.ac.jp/en/ilife/program-of-biomedical-science
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