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The Frontier Development Program for Genome Editing is based 
on curricula led by world-class domestic and overseas genome 
editing researchers. Its purpose is to train specialists who can take 
the lead in creating new industries in the field of biotechnology. 

We have established the five-year Life Science Course to develop 
new industries and the four-year Medical Course to study diseases 
and develop genome editing-based therapies and drugs. In these 
two courses, students will learn the basic and applied knowledge 
and technology of genome editing. A wide variety of curricula are 
provided in advanced technologies, including training at the 
Center for iPS Cell Research and Application, Kyoto University, and 
at overseas institutes; collaborative research with Tokushima 
University, which has outstanding research achievements in the 
agricultural, fisheries, and livestock field; and education by 
enterprises participating in the Consortium for Industry-Universi-
ty Cooperation in Genome Editing Technology.

Hiroshima University has served as a driving force for advance-
ments in the field of genome editing in Japan, and earned high 
acclaim. This program is designed to enable students to engage 
in top-level research activities, taking advantage of the universi-
ty’s strong track record and network among industry, academia, 
government and the private sector. I hope that they will play an 
active role and make a valuable contribution on the global stage 
by taking action and resolving various social issues, based on 
what they have learned in this program.

Genome editing technology needs to be actively 
utilized in order for industries to solve fundamental 
human problems related to food, energy, and diseas-
es. Hiroshima University has led the genome editing 
field over the years. In 2012, it established the 
Genome Editing Consortium, and in 2016, the 
Japanese Society for Genome Editing, centered 
around Hiroshima University’s researchers.  

The global market of genome editing is expected to 
rapidly grow in many fields, including life science 
research, the biotechnology industry, breeding of 
animals and plants, medical care, and drug discovery. 
The competition to develop these technologies is 
getting more intense. Thus, Hiroshima University is 
one of the best places in Japan to learn genome 
editing because it has served as the domestic base of 
genome editing research and can collaborate with a 
wide range of organizations.

Why don’t you join us in advancing genome editing 
technology?

In 2019, Hiroshima University launched the Frontier Development Program for 
Genome Editing, an integrated Master’s-PhD course, with the aim of training PhD 
students to introduce innovations to society.  

Genome editing is a new biotechnology that makes it possible to rewrite the 
genomic information of various living organisms at will, using an artificial DNA-cut-
ting enzyme (genome editing tool). Basic genome editing research has advanced 
considerably. As it is just a matter of time before we see the industrial and medical 
application of genome editing in the field of biofuel, breeding, and drug discovery, 
the ethical aspects of genome editing should be considered when scientists 
conduct cutting-edge R&D in this area of biotechnology.   

Hiroshima University is one of Japan’s leading research institutions in the genome 
editing field and employs a number of leading researchers who have strong track 
records in this research field and are responsible for managing the Japanese 
Society for Genome Editing. In addition, in collaboration with various enterprises 
in the basic materials, energy, IT, and pharmaceutical industries, Hiroshima Univer-
sity has been conducting projects aimed at developing basic technology to utilize 
genome editing in industry within the framework of the Program on Open 
Innovation Platform with Enterprises, Research Institute and Academia (OPERA) 
led by the Japan Science and Technology Agency (JST). This academic-industrial 
collaboration is aimed at developing young researchers and providing them with 
support for career paths in research and development.   

In our efforts to develop new industries, I hope that new students will join us at 
Hiroshima University, which provides a great environment for fostering distin-
guished PhD students, who will lead the world in genome editing technology.  
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● Admission
This program has been accepting students since April 2019, and has been implemented as a degree program across 
several graduate schools. Visit our website or check the Applicant Guidelines for details.

● Financial support
(1) 50,000 yen per month (600,000 yen per year) will be provided for up to three students per year starting the year 

after entering the school. Those who are recognized as having excellent academic performance and making 
outstanding achievements in academic activities after entering the school will be eligible for this program. (Details 
of the application, including timing, will be announced after admission.) 

(2) Free tuition will be provided for third and later years of the Life Science Course and all years of the Medical Course 
(some students may be ineligible due to their academic performance).

(3) Ikenoue Student Dormitory is exclusively available for program students for 2 years for a charge (monthly boarding 
fee is 4,700 to 15,000 yen; in addition, students must pay common expenses and utility expenses).  

＊The forms for financial support described in (1), (2), and (3) are up to date as of April 1, 2019, but may be changed in the future.
    The support is provided only within the standard course term.

Because genome editing is the fundamental technology of life science, 
admission of students from a wide range of fields is expected. 

Admission from universities across Japan
(including those participating in the OPERA) Foreign students mainly in Asia

Admission of people working
for companies participating in the OPERA

or their relevant companies

Doctoral Program for World-leading Innovative & Smart Education

Five-year Life Scien
ce Cou

rse

Fou
r-year M

ed
ical Cou

rse

D1

D2

D3

D4

D5

D1

D2

D3

D4

Internship
to companies

Training
at domestic
and overseas
cutting-edge
laboratories

Matching

Collaborative
Research

Students acquire the ability to apply technologies to society (ability for social implementation) 
under an organization that enables them to experience the speed of advanced research.  

Produce genome editing researchers who develop new industries.

Program overview Consortium Hiroshima University Consortium for Industry-University
Cooperation in Genome Editing Technology 

Life Science Course
(5-year curriculum)

Medical Course
(4-year curriculum) 

This program established the Life Science Course (5-year curriculum) and the Medical Course (4-year curriculum) in order to provide 
students with opportunities to acquire basic and applied knowledge and to learn techniques of genome editing. This program enables 
students to master genome editing technology and connect it directly to industry. 

After systematically learning the basic and advanced genome editing technologies in the 
first and second years, students will conduct research for their doctoral thesis, utilizing 
knowledge that they have acquired. In addition, through internships at domestic and 
overseas partner institutes, they will be trained to be able to work at the cutting edge of 
genome editing in the medical field. 

In the first and second years, students will learn basic and advanced genome editing 
techniques. From the third year, they will conduct research utilizing the knowledge they 
have acquired. Through basic courses on social implementation of technologies and 
internships, they will be trained to become experts able to work at the cutting edge of 
genome editing technology.

Learn the process
for social implementation

of research
achievements 

From case studies, 
learn the skills 
required to start a 

business

Learn the research 
ethics required for 
genome editing

Opening up the Future with Genome Editing

Pharmaceutical
and Bio-venture
Companies

University
Researchers,
Venture
Companies

Food and
Chemical
Companies

Developers of industrial genome
editing technologies

Researchers of genome editing-based
therapies and drug discovery

Entrepreneurs of venture businesses
related to genome editing

Developers of basic genome editing
technology

One of the features of this program is that students are trained to conduct 
cutting-edge and practical research through collaboration with companies 
participating in the Program on Open Innovation Platform with Enterprises, 
Research Institutes, and Academia and partner institutes. 

Energy

Healthcare

Drug Discovery /
Medical Care

Plants

Chemical Food
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Consortium for 
Industry‒University Cooperation
in Genome Editing Technology

Participating Universities
and Institutes

Hiroshima
University

Partnership

Participating Private Companies

The Japanese Society for Genome Editing

Atsushi Kato
General Manager, Social Innovation Center, Information and Communication Division
TOPPAN PRINTING CO., LTD.
TOPPAN PRINTING has cultivated information processing technology based on our own printing technology. 
Because a large amount of genetic information must be processed in genome editing, technologies for correctly 
and safely managing large amounts of data, as well as for data analysis using AI, are useful in this field. Therefore, we 
are currently conducting collaborative research with Hiroshima University on genome editing databases using AI. 
We hope that this research will contribute to the application of genome editing to a wide range of industries, 
creating innovative products and services, and solving various social problems.

Tomomasa Shimanuki
General Manager, Frontier Research Center
POLA CHEMICAL INDUSTRIES, INC.
Under the philosophy of “Sensitize the world to beauty”, the POLA ORBIS Group aims to quickly apply genome 
editing technology to cosmetics and to advance dermatological research remarkably so that we can continuously 
provide various unique forms of value. By developing culture models of skin problems and studying the underlying 
mechanisms of these disorders, we should be able to identify the causes of skin problems that have not been 
revealed by previous studies, and to promote innovation in the field of cosmetics.

Akihide Takami
General Manager, Technical Research Center
Mazda Motor Corporation
In collaboration with Hiroshima University and Tokyo Institute of Technology, Mazda is making efforts to research 
bio-based liquid fuels produced from renewable biomass as an alternative for fossil fuels, such as gasoline and 
diesel oil. The goal is to considerably reduce Well-to-Wheel CO2* emissions in order to achieve a sustainable 
automobile society. We believe that genome editing technology will drive innovation in dramatically improving 
the productivity of biomass-derived liquid fuel, and we eagerly anticipate its further development.  
* Well-to-Wheel CO2: Cumulative CO2 emissions generated from to dig the oil well to consumption by cars. 

The Program on Open Innovation Platform with Enterprises,
Research Institutes, and Academia (adopted in 2016)

Development of innovative genome editing technologies
for creating useful cells and living organisms 

Specialized courses
in genome editing

Collaborative research
with enterprises participating
in OPERA, internship, etc. 

Courses in career
development,
data literacy, etc.

Course on ethics
in genome editing research

Program provider

Genome Editing Innovation Center

Graduate Schools

Partner Organization
The Japanese Society for Genome Editing

Partner Institutes
Center for iPS Cell Research and Application,

Kyoto University

Tokushima University

Harvard University

Mazda Motor Corporation

Specialized courses in genome editing
(basics and practical applications of genome
editing, introduction to genome editing
medicine, etc.), ethics of genome editing research

Practical courses, courses on career development, 
data literacy, etc.
Examination on basic skill of doctoral 
thesis writing (QE1)

Training at cutting-edge genome
editing laboratories 

Doctoral candidacy examination (QE2)

Doctoral thesis defense (final examination)

Participating Universities
and Institutes (10 institutes)

Participating Private Companies
(23 companies)

（Secretarial Institute）

Program on Open Innovation 
Platform with Enterprises,
Research Institute and Academia

OPERA’s
Partner Companies

Personnel exchanges 
under the cross-
appointment system

Collaborative Research
Courses
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Acquire basic
and advanced knowledge
and learn the techniques
of genome editing

Science Pharmacology Dentistry Medicine Engineering
Agriculture,
Fisheries, and

Animal Husbandry

Undergraduates in various fields
of life science (in Japan)

Undergraduates in the fields of agriculture,
fisheries, and animal husbandry (Overseas)

Food, Pharmaceutical, Chemical,
and Cosmetic Companies, etc.
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