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[RIKEN Initiative for Scientific Excellence]
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Pioneer a research management model for maximizing research and development results
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We will strengthen RIKEN’s headquarter functions to achieve optimal performance throughout the organization,
integrate our currently divided personnel systems for permanent and fixed-term employees, introduce a new tenure-track
system, and work to pioneer a new research management system that will serve as a model for all National Research and
Development Institutes. @
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Lead the world in achieving new research and development results through scientific excellence
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We will respond to the needs of society with forward-looking research and development by deepening our basic research
efforts and actively promoting interdisciplinary undertakings. With our pioneering research groups and state-of-the-art
research infrastructure, we will attract outstanding researchers from around the world capable of generating results of the
highest scientific excellence. g
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Become a hub for science and technology innovation
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We will strive for scientific excellence in close collaboration with Japan’s universities, and serve as a science and
technology hub for research institutions and industries around the world to achieve advances in innovation.
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Serve as a focal point for global brain circulation
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We will build a world-class research environment meeting the highest global standards to attract outstanding researchers
from other countries and regions, thereby making Japan a focal point of global brain circulation.
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Foster the development of world-class leaders in scientific research
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We will depart from strategies directed at achieving short-term results, and will design and implement a long-term,
stable employment system offering attractive career paths for young researchers of superior ability. By tapping into the
global exchange of personnel, we will foster the development of world-class leaders in scientific research.
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[BIORESOURCE CENTER]

Bioresources are today a foundation of knowledge,

indispensable to the development of life sciences.

They are a product of knowledge yielded from science and technologies cultivated to date,
and a source of knowledge that will lead us to new discoveries.

Bioresources are experimental biological materials

that connect the past and future and offer infinite possibilities.

The very fact that they are living matter
never to be regained once they are lost makes bioresources a truly precious asset.

We collect these precious bioresources from research communities,
preserve their characteristics and store them in a state of high quality,
and offer them back to domestic and foreign research communities.
Our ultimate goal, pursued through the above process,

is to promote life sciences by facilitating the use of bioresources.

Today, the world is confronted by a host of issues that must be addressed
to maintain global sustainability—issues related to health, the environment,
and food, just to name a few.

As our contribution to resolving these issues,

we hope to acquire the trust of research communities and continually offer

quality bioresources that remain unaltered through time.

Eventually, we hope to provide bioresources that will initiate new trends in research.
This is the mission we have adopted.

Empowered with bioresource information and technologies on experimental animals and plants,
human and animal cells, genes, and microbes,

the BioResource Center will continue to embrace diverse challenges

for the global advancement of science.
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Experimental Animal Division Head Atsushi YOSHIKI, Ph.D (concurrent)
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Experimental Plant Division Head Masatomo KOBAYASHI, Ph.D (concurrent)
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Cell Engineering Division Head Yukio NAKAMURA, M.D, Ph.D (concurrent)
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Resource Advancement Unit Unit Leader Kaoru SAIJO
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Gene Engineering Division Head Yuichi OBATA, Ph.D (concurrent)
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Microbe Division: Japan Collection of Microorganisms Head Moriya OHKUMA, Ph.D

BEMEI Vb Oazvr—s-BE BF
Resource Advancement Unit Unit Leader Masako TAKASHIMA, Ph.D

BRI = oz B E

Bioresource Information Division Head Kaoru FUKAMI, Ph.D
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Team Leader Kuniya ABE, Ph.D (concurrent)

Technology and Development Team for Mammalian Genome Dynamics

ERFRRSEMART —L

Technology and Development Team for BioSignal Program
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Technology and Development Team for Mouse Phenotype Analysis : Japan Mouse Clinic Team Leader Shigeharu WAKANA, Ph.D
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Team for Advenced Development and Evaluation of Human Disease Models Team Leader Tetsuo NODA, M.D., Ph.D
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Mutagenesis and Genomics Team Team Leader Yoichi GONDO, Ph.D
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Laboratry Head Shunsuke ISHII, Ph.D
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Ishii Research Collaborative Group
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Shinozaki Research Collaborative Group
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BioResource Center Planning Office Head Wataru ISHIKAWA (concurrent)
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Administrative Division Director Wataru ISHIKAWA
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Safety Center Head Kazunori TAGUCHI, Ph.D
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Research Ethics Committee
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Recombinant DNA Experiments Committee
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Animal Experiments Committee
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RIKEN was established in 1917 as a private foundation and
is celebrating its centennial this year. In 1913, Dr. Jokichi
Takamine, one of the most distinguished and leading scientists
of Japan during the Meiji era, asserted that the world was
moving toward the era of industry based on physics and
chemistry, and urged Japan to establish a national research
institute for “pure physics and chemistry”. To realize this
objective, Eiichi Shibusawa, a prominent business man and
industrialist, took the lead in establishing the Institute of
Physical and Chemical Research (RIKEN). Funds were
granted by the Imperial Family, with government subsidies
and donation from the private sector. After existence for over

Greetings

decades, most recently, RIKEN has been granted the special
status of Designated National Research and Development
Institute, and is the largest and most prestigious research
institute of our nation covering a wide range of
sciences—informatics and mathematical sciences, physics,
chemistry, and medical and life sciences. It not only conducts
cutting-edge research, from basic science to applied, but also
operates world-class research infrastructure including
bioresources, the SPring-8 synchrotron facility, and
supercomputers that are accessible for researchers inside and
outside Japan.

The RIKEN BioResource Center (BRC) was established in
2001 and has been engaged in the collection, preservation,
quality control, and distribution of bioresources under the
three principles of “Trust, Sustainability, and Leadership”.
Bioresources, often referred to as biological resources, are
essential experimental materials for life science research in the
fields of basic biology, medical science, pharmacology, and
agriculture. Besides, bioresources are needed for R&D that
addresses the issues with a direct impact on people’s lives,
such as promotion of health and enhancement in food and
energy production. BRC handles a variety of bioresources
indispensable for R&D: experimental mouse strains, model
plants including Arabidopsis thaliana and Brachypodium
distachyon, cell lines of human and animal origin,
microorganisms, and genetic materials derived from these
bioresources. We have been to collect bioresources developed
mainly in Japan, and by this, we hope to become a unique
facility serving the world. Currently, BRC holds bioresources
that were developed in researches that led to Nobel Prize, such
as human-induced pluripotent stem cell (iPS cell) lines by
Prof. Shinya Yamanaka, Avermectin-producing
microorganisms by Prof. Satoshi Omura, and
autophagy-related cell and mouse strains by Prof. Yoshinori
Ohsumi. After 15 years of operation, BRC has become one of
international hubs for bioresources. To date, we have provided
180,000 bioresources to 6,800 domestic institutions and 4,700
overseas institutions in 68 countries.

One year after BRC was established, the Ministry for
Education Culture, Sports, Science and Technology (MEXT)
launched the National Bioresource Project (NBRP). BRC was
selected to serve as the core facility for the NBRP in
collaboration with other institutes providing 24 other
categories of bioresources. Since FY 2015, the Japan Agency
for Medical Research and Development has been operating the
NBRP. All five of our bioresources (mice, Arabidopsis, human
and animal cells, general microbes, and DNA materials) were
given the highest marks by the NBRP in the evaluation for the
project’ s third term ending in FY 2016, and BRC was selected
again as the core facility for the project’ s fourth term.

In 2018, RIKEN will embark on its fourth mid- to long-term
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plan (the duration is expected to be seven years). The plan is to
be drafted in accordance with the RIKEN Initiative for
Scientific Excellence which sets forth strategic policies for
generating research results of the highest international caliber
under the leadership of Hiroshi Matsumoto, President of
RIKEN. In formulating the fourth mid- to long-term plan, the
president consulted both the RIKEN Advisory Council (RAC),
an advisory body covering RIKEN as a whole, and the
advisory councils for each center (for BRC, the BioResorce
Center Advisory Council (BRAC)) and asked for evaluations
and recommendations.

Cooperation with the scientific community is the key
element of BRC’ s operations, and we have three levels of
advisory bodies. The first level includes six Resource
Committees for each of our resource infrastructure divisions,
comprising domestic experts from academia, industry, and
government, as well as a Review Committee for R&D
divisions. These committees are charged with evaluations and
recommendations related to BRC’s achievements and future
plans. The second level is the BRAC which evaluates and
makes recommendations from an international perspective.
The BRAC consists of six international members, the chairs of
the six Resource Committees, and the chair of the Review
Committee. The final level is the RAC. The latest review
process began with sessions of the Resource Committees,
taking place April 4 to 13, 2016, as well as the Review
Committee session on April 8, 2016. The reports for these
committees are posted at http://en.brc.riken.jp/info/
inform.shtml. Next, the BRAC was convened June 27 to 29,
2016, to make review and recommendations related to terms
of reference (TOR) from the RIKEN president as well as those
from the BRC director (page 30). Finally, BRC’s achievements
and future plans were presented at the RAC convened
December 14 to 16, 2016. The TOR from the RIKEN
president for the RAC and the final RAC report are shown on
pages 16-23.

Through these processes of review and recommendations,
the outlines of RIKEN as a whole and its research systems
have been fixed in its fourth mid- to long-term plan. In the
current plan put forth by the planning committee chaired by
the president, BRC is positioned as one of the research
infrastructure centers to promote development, establishment,
and provision of its top-level technical platform and also to
pursue research that makes active use of its bioresources, in
addition to its current missions for collecting, preserving, and
distributing research materials.

One of the RIKEN president’s TOR for the BRAC stated,
“For Centers in operation more than 10 years —including BRC
—comprehensive re-evaluations with the possibility of
fundamental restructuring will take place at the time of
transition to the fourth term. These re-evaluations will take

into consideration the integration of research between the
Centers. In anticipation of these reviews, the Advisory
Councils are asked to propose areas of focus (sub-themes)
within the Center’s field of research, as well as possibilities for
cross-disciplinary integration of research”. Due to the
characteristics of BRC’s operations, “sustainability” is most
essential but “flexibility” as well for responding to both social
and academic needs in a timely manner, as well as for keeping
up with research trends and needs. Discussions within BRC,
the Resource Committees, the Review Committee, and the
BRAC all focused on these aspects. Out of these discussions
came our proposal to create three new teams—the “Advanced
iPS Cell Characterization and Research Team”, the
“Age-related and Intractable Human Disease Model Team”,
and the “Plant-Microbe Symbiosis Research Platform
Team”—for RIKEN’s fourth term, while terminating two of
the existing teams and uniting the Bioresource Information
Division with the Technology and Development Unit for
Knowledge Base of Mouse Phenotype to establish a new
“Bioresource Integrated Information Division”. We would like
to express our deepest gratitude to the members of the
committee and BRAC for their long and hard work on the
future of BRC.

BRC’ s proposals were later approved by both the RIKEN
president and board of executive directors, and we are now
working to obtain the budget necessary for their realization in
April 2018. In addition, with the aim of helping patients and
their families by accelerating drug discovery using
patient-derived iPS cells, we have newly launched the
Drug-discovery Cellular Basis Development Team, in
cooperation with Kyoto University the Center for iPS Cell
Research and Application (CiRA), and appointed Professor
Haruhisa Inoue of CiRA as the team leader. With the support
of RIKEN President Matsumoto, this team was established in
Kyoto Prefecture on April 1, 2017, a year ahead of the start of
RIKEN’ s next mid- to long-term plan, assisted by Kyoto
Prefectural Government and the RIKEN Cluster for Science
and Technology Hub.

RIKEN BRC is committed to functioning as a national and
global research infrastructure hub, contributing to the
advancement of the life sciences, and to the sustainable
development of humankind. We ask for your understanding
and continued support.
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Activities in the RIKEN
BioResource Center
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Evaluation System in RIKEN
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RIKEN Advisory Council (RAC)
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Consists of International and domestic experts and the chairpersons of the Advisory
Councils of some of RIKEN’s centers, the RAC conducts evaluations of RIKEN’s
activities as a whole, and formulates proposals for RIKEN’s president.

RACHES (9~15H)
Report of RAC ( page 16-23) Ext
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Every year, each of six Resource Committees offer
evaluation and advice, and formulate proposals

concerning plans and strategies for each of the
bioresources held by the RIKEN BRC.
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Resource Committees
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Consists of six international and domestic experts and the chairpersons of each of the
Center’s six Resource Committees and a Review Committee, the RIKEN BRAC
evaluates the BRC’s activities as a whole, and formulates proposals for the BRC’s
director.
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Response (page 31-37)
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Every 2-3 years, the Review Committee evaluates the
outcomes produced by six laboratories belonging to the Key
Technology Development Division or the Bioresource
Frontier Programs, and offer advice and formulate proposals.
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Terms of reference from the BRC Director based on terms of reference from the RIKEN President, and responses from each committee.

(Website: http://en.bre.riken.jp/info/inform.shtml)
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The 10th meeting of the RIKEN Advisory Council (RAC), made
up of independent Japanese and overseas experts, was convened
from December 14 to 16, 2016. Chair, Prof. Sir Colin Blakemore
(School of Advanced Study, University of London) submitted a
report compiling the results of the evaluation and proposal made
by The Advisory Council.

Terms of Reference from the RIKEN President

TOR 1: The 10th RAC is asked to evaluate RIKEN’s
response to the recommendations made by the
9th RAC.

TOR 2: The 10th RAC is asked to address the directions
RIKEN should take on research and development
strategy under its fourth mid- to long-term plan.

TOR 3: Under the RIKEN Initiative for Scientific
Excellence put forth by the new president, we
place special emphasis on the five strategies
shown below. The 10th RAC is asked to evaluate
whether activities for these strategies are
progressing adequately. We also ask for
recommendations on any new tasks to be
implemented.

1. Pioneer a research management model for
maximizing research and development results

2. Lead the world in achieving new research and
development results through scientific excellence

3. Become a hub for science and technology
innovation

4. Serve as a focal point for global brain circulation

5. Foster world-class leaders in scientific research

TOR 4: While our research activities are directed at
solving problems that confront society, we believe
there are still areas that we have yet to address.
We ask for recommendations on new areas of
research that RIKEN should undertake or targets
we should strive for.

SUMMARY OF FINDINGS

As RIKEN prepares to celebrate the 100th anniversary of its
foundation in 2017, we are delighted to see that its scientists
continue to generate research results of the highest
international caliber. The naming of new element 113, nihonium,
which was first synthesized by RIKEN scientists, represents a
signal achievement for Japanese science and is a testament to
RIKEN’s continuing strength in fundamental research. ~Across
the Institute, RIKEN laboratories continue to produce findings
that are widely recognized, published in the world’s most
respected academic journals, and highly cited by the
international scientific community. RIKEN is seen worldwide as

a symbol of Japan’s achievements in science and technology.

We look forward to a new century of RIKEN science.

TOR 1: The 10th RAC is asked to evaluate RIKEN’s
response to the recommendations made by the
9th RAC.

Recommendations: The Advisory Council was pleased with

RIKEN’s response to the Recommendations made at the 9th

RAC Meeting in 2014, which we recognize came at a time of

transition for the Institute, and in the face of significant changes

in the funding and governance of scientific research within

Japan. RIKEN has been making important strides in balancing

basic discovery with innovation and in encouraging

interdisciplinary research that takes advantage of its human and
technological resources. We were favorably impressed with the
efforts made in the past two years to increase and facilitate
translational approaches, as well as the new emphasis on
collaboration with universities and industry. This is seen both in
the biomedically oriented research, driven by several of the
strategic centers in the life sciences, and in new technology
development efforts led by groups working in physics, chemistry

and the material sciences.

RIKEN is now pursuing new plans for greater administrative
efficiency and for increased recruitment of global scientific
talent. We encourage the Institute to redouble its efforts to
streamline its administration, to foster diversity and particularly
gender equity at all career levels, within both research and
administrative divisions, and to continue to work toward a fully

international work environment.

Unlike in previous years, the 10th RAC was directed in its Terms
of Reference to focus primarily on President Matsumoto’s vision
for the future of the Institute and the strategic plans to implement
that vision, and to make comments and recommendations on new
research directions. We did nonetheless receive presentations
from the directors of all of the RIKEN strategic research centers,
and we wish to comment, if only briefly, on the quality and
importance of the work done by RIKEN scientists working at the
various centers and in Independent Laboratories in the past two

years.

The quality of RIKEN science remains at a world-class level, as
reflected not only by conventional metrics concerning the
numbers of publications and citations, but by the uniformly
enthusiastic evaluations by the centers’ individual Advisory
Councils. These Advisory Councils, composed of leading
scientists from around the world, provide RIKEN with
authoritative assessments of the standing of its centers. Those
assessments were full of praise for the strength and influence of
RIKEN’s science, despite the difficult financial situation and the
demands of institutional change.

With its strength across a wide range of scientific disciplines, and

B

its world-leading technical infrastructure, RIKEN provides not
only rich opportunities for crossdisciplinary working, but also an
environment in which to identify and nurture opportunities for
translational research, aimed at producing innovations in health
care, and new developments in technology.

In many instances, the technology platforms and infrastructure
available within the Institute are among the best in the world.
Researchers at RIKEN centers routinely publish findings in the
most prestigious journals and their publications are frequently
among the most highly cited reports in their respective fields.
RIKEN’s Independent Laboratories and chief scientists are also
recognized at the international level for pursuing highly creative

and successful programs in diverse areas of fundamental science.

TOR 2: The 10th RAC is asked to address the directions
RIKEN should take on research and development
strategy under its fourth mid- to long-term pian.

Recommendations: RIKEN requested the 10th RAC to evaluate
and provide recommendations on the new directions in research
and development it intends to explore as it enters its fourth
institutional planning period. We note that for the first time, this
period now extends up to seven years, as part of President
Matsumoto’s initiative to allow RIKEN scientists to pursue more
challenging work, with longer horizons. The RAC focused
broadly on plans for centers working in the life sciences, and in
other areas of science, while recognizing the growing importance
of new projects that cut across disciplinary borders and new
groupings of centers to facilitate the delivery of broad strategic
goals.

Strategy for life science centers

RIKEN-wide projects

RAC agrees that the RIKEN-wide programs in important areas
such as data science, artificial intelligence, epigenetics,
understanding and simulating single cells, and research on
ageing are positive initiatives that provide avenues for
synergistic cooperation between centers. The principle of
providing internal competitive funding opportunities to
supplement core support for centers and research teams is also a
good one, which we hope will incentivize RIKEN scientists and
will help them to respond quickly and effectively to new research
opportunities. These changes should also contribute to RIKEN’s
plans to facilitate the translation of fundamental research towards

practical application.

Translational research

Translational research in biomedicine, around the world, faces
complex organizational and regulatory challenges, and it is often
very costly. Bringing a major new drug to market typically costs
$1 billion - $2 billion and often takes 10-15 years.

Evaluations

The translational pipeline springs from high-quality fundamental
research, but it requires structured relationships with hospitals
and medical schools, and usually with industry too. Initiating and
nurturing translational effort is an important part of RIKEN’s
strategic plans, actively managed by the RIKEN leadership.

To develop its contribution to biomedical translation we
recommend that RIKEN consider the appointment of a dedicated
Director of Clinical Translation. This individual would,
preferably, have clinical experience, as well as experience of
working with or within the Japanese biomedical development
system. This Director would be responsible for helping RIKEN
researchers to identify opportunities for translation; advising
RIKEN on the establishment of in-house translational
capabilities where appropriate; and most importantly, building
strong relationships with hospitals, medical schools and industry
to enable pre-clinical and clinical translational collaborations. An
additional role would be in promoting career development for
younger scientists and physicians with an interest in coordinating
clinical translation efforts, an area of increasing demand within

Japan.

It is now widely recognized, around the world, that successful
and cost-efficient biomedical translation depends on scientific
collaboration and technical support that extends far beyond
traditional pre-clinical and clinical science. The basic biological
science that underpins translation needs access to advanced
techniques for analyzing and imaging cellular and molecular
processes. It depends on interaction between biologists,
chemists, physicists and engineers.

Integrating basic biological knowledge about disease processes
with clinical evidence demands strength in genomics,
metabolomics and gene-environment interaction. Such work is
heavily dependent on bioinformatics and computational analysis.
In other words, successful translation towards medical
application cannot be done in isolation from the physical and

computational sciences, including informatics.

Any national funding process that administratively limits such
interdisciplinary interaction may preclude the most innovative
clinical translational programs. We note that through its
capacities across many fields of fundamental science,
infrastructure and technological resources, RIKEN is positioned
to make important contributions in such interdisciplinary
translational efforts, especially at the earlier stages of the
translational process. We strongly recommend that RIKEN
strives to establish robust connectivity with clinical
environments, as well as to secure the financial resources to
enable it to make its full contribution to biomedical translation.

Strategy for physical, material and mathematical science
centers

B
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(RIKEN has adopted the term “non-life” science for all areas of
the natural sciences other the biological or life sciences, but
“non-life” science is not used internationally. We suggest that
RIKEN should consider the use of terminology that would be
more widely recognized.)

As a general observation, we were impressed by the high quality
of research and prospects for each of the centers working in
physical, chemical, material, and computer/computational
sciences. President Matsumoto shows a clear understanding of
and appreciation for RIKEN’s century-long history in the
physical sciences, which we are confident will guide him in
maintaining RIKEN’s position in the forefront of international
science, as long as RIKEN has the financial support needed to
maintain its leadership in science.

RIKEN’s synchrotron, X-ray free electron laser imaging, and
supercomputing facilities are all ranked as either the best or
among the best in the world in their respective fields. In addition
to conducting its own original research at the boundaries of
knowledge, each of these centers performs an invaluable service
to the scientific community within and outside of Japan. In
winning the naming rights to element 113, nihonium, RIKEN’s
accelerator physics program gained international renown.
Funding of its plans for expansion should be seriously and
sympathetically considered, within funding constraints.
Operational support for beam time in the current accelerator
remains an important issue and we hope that additional funding
can be secured to allow this facility to operate even more
efficiently.

Highly interdisciplinary work by RIKEN centers in advanced
photonics and emergent materials is also highly regarded and is
generating wide impact. We suggest that further creative
interactions within and between centers and independent
laboratories should continue to be promoted, as should
collaborative efforts with other groups in universities and
industry research programs. One means of cultivating such
cooperation may be to increase further the number of joint
appointments at universities for RIKEN scientists. We saw many
examples of the success of the joint appointment scheme, not
only for promoting collaboration in research, but also for
integrating RIKEN more closely with the university system in
Japan.

Data science research, with its focus on the mining and analysis
of large data sets, represents an important and timely new
investment for RIKEN. New developments in information,
computer/computational and mathematical research are already
bearing fruit. The expanded program in theoretical and
mathematical sciences shows real potential for bridging existing

scientific fields and giving rise to new avenues of understanding

of physical phenomena and information. We particularly
commend RIKEN for its rapid and well-coordinated organization
of an exciting new center working in advanced intelligence
research and development, which will be a hub for this important
national research initiative in Japan. This is an excellent example
of the way in which RIKEN can move rapidly to establish new
arecas of research, of benefit to the country and to
interdisciplinary research within RIKEN, provided it has the
additional financial support needed for such initiatives.

We note that the translation of discoveries in the physical,
chemical, materials and information sciences into new
technologies is an important component of RIKEN’s new
strategic plans. These efforts to bridge fundamental and applied
science should be carried forward within the paradigm of
matching research “seeds” to scientific and social “needs,” which
might best be coordinated across the whole of RIKEN, for
example by the Cluster for Industry Partnerships.

TOR 3: Under the RIKEN Initiative for Scientific
Excellence put forth by the new president, we
place special emphasis on the five strategies
shown below. The 10th RAC is asked to evaluate
whether activities for these strategies are
progressing adequately. We also ask for
recommendations on any new tasks to be
implemented.

Recommendations: The RAC applauds President Matsumoto’s
strategic plans for the reform and reinforcement of RIKEN’s
scientific activities, as articulated in the RIKEN Initiative for
Scientific Excellence (RISE). Further work is needed to clarify
the nature of the clustering of centers and the provision of
support by technical platforms, and to set clear, distinctive goals
for these clusters. But impressive advances have already been
made in the first year of this bold new vision, and we look
forward to its continued progress in the new mid- to long-term
plan. We address the specific items of the Initiative below.

1. Pioneer a research management model for maximizing
research and development results
We recognize that aligning RIKEN’s employment practices with
the recently amended national labor law is an important and
unavoidable undertaking. Nevertheless, any change in the
proportions of indefinite and fixed-term employees must be
undertaken in a judicious manner, to ensure that the changes
deliver maximum benefits both to RIKEN and its staff, which
will enhance prospects to recruit and retain high quality
personnel. This process should include international
benchmarking to serve as a reference for placing RIKEN within

an international context.

The new emphasis on translation, engineering and addressing

societal needs is an important expansion of RIKEN’s activity.
The proposal to introduce the new position of “innovation
designer” shows promise as a means of extending RIKEN’s
capacity in these areas as well as an important human resource

development activity within Japan.

2. Lead the world in achieving new research and

development results through scientific excellence
RIKEN is internationally recognized for its dedication to
pursuing ground-breaking research, which is likely, in the long
run, to lead to new discoveries and inventions. Indices of
scholarly output, technology and infrastructure services, and the
production of intellectual property all show RIKEN to compare
favorably with other leading institutes around the world.
Technological innovations developed by the Institute should be
exploited for the benefit of innovation and commercialization,
consistent with President Matsumoto’s new vision for RIKEN’s
social role.

3. Become a hub for science and technology innovation
RIKEN should accelerate its efforts to pursue partnerships with
Japan’s universities. It also serves as a science and technology
hub for collaboration with industry, which advances the
development of innovation emanating from its fundamental
research. We encourage RIKEN to continue to develop capacity
in its engagement with both the academic and industry research
communities, through R&D partnerships, infrastructure services,
and arrangements for the development of its intellectual property.
This should include efforts to extend its strong international
partnerships to include industry as well as academia.

4. Serve as a focal point for global brain circulation

RIKEN has built and continues to enhance its world-class
research environment, which meets the highest global standards.
It has made some progress in the attraction of attracting
outstanding researchers from other countries, but it would benefit
from greater effort to recruit internationally, especially female
scientists. Expanding its collaborations with researchers and
institutions in other countries will further enable development of
new ideas for mutual benefit. These actions contribute
meaningfully to global brain circulation, and to RIKEN’s own

human resource development.

5. Foster world-class leaders in scientific research

RIKEN is now in the process of designing and implementing an
employment system with more opportunities for career
development and long-term security for key staff. These
programs include internationally competitive sustainable
funding, and attractive career paths for talented young
researchers, which will allow them to develop into world-class
leaders. Several RIKEN centers operate training programs for

young scientists, and the Institute’s fellowship and trainee

Evaluations

programs have been successful at bringing in early career
researchers from across Japan and around the world. However,
further effort is needed to achieve levels of international
involvement comparable with those in similar institutions

elsewhere in the world.

TOR 4: While our research activities are directed at
solving problems that confront society, we believe
there are still areas that we have yet to address.
We ask for recommendations on new areas of
research that RIKEN should undertake or targets
we should strive for.

Recommendations: In the life sciences, RIKEN has been very

successful in many areas of basic research, including molecular

biology, immunology, and neuroscience. The efficient transfer of
this knowledge and the resulting scientific output to the benefit
of the society could lead to highly innovative clinical programs
and ultimately to innovative medical products. All such activity
will ultimately contribute to the realization of “Society 5.0,” as
proposed under the 5th Science and Technology Basic Plan of the
Japanese Government.

Analyses of RIKEN’s research performance clearly show that
while its output in these key areas is excellent, it remains strongly
focused on fundamental research, with comparatively less
activity in biomedical translation and innovation. Similar trends
are seen in the gap between RIKEN’s excellent scholarly
productivity in physics, chemistry, and material science and its
innovation in engineering and applied technology development.

As RIKEN does not have the resources and infrastructure to
conduct clinical studies and/or pre-clinical drug development
independently, it must reach out to partners in academia and
industry and form strategic alliances in order to fully capitalize
on its capabilities in key areas of the basic life sciences and
transform them into innovations. We suggest that these
objectives should be advanced through strategic partnerships
with leading academic institutions in the area of biomedical
R&D, such as Kyoto University, University of Tokyo, Osaka
University, Keio University, Stanford, and Harvard. This will
afford RIKEN scientists with access to disease knowledge, and
support the effective establishment of joint research laboratories

in research hospitals (see Annex 1).

Comprehensive strategic partnerships with pharmaceutical and
biotechnology firms will also be key to the success of RIKEN’s
biomedical translational objectives. RIKEN should examine
successful international models, such as the Novartis-Scripps
collaborative institute, the newly established “imCORE”
(immunotherapy Centers of Research Excellence) developed in
partnership with Roche, or the “International Immuno-Oncology

Network” in cooperation with Bristol-Myers Squibb. Such

=
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translational development-oriented joint programs provide access
to both pre-clinical and clinical development of potential new drugs
and other biomedical technologies. Importantly, such strategic
partnerships will be significantly less resource-intensive for RIKEN
than establishing and conducting all of these activities internally.
Such an approach to translational science could ultimately lead to
high-quality and innovative joint clinical research programs,
increasing RIKEN’s profile in biomedical R&D and delivering
benefits to society. An analogous approach could be explored for
the translation (in a broad sense, “engineering”) of RIKEN’s
physics, chemistry, material science and computational/information

science into innovation.

In both areas, especially in light of the current budgetary situation in
Japan, we caution that any major new initiative to develop resources
or technologies should be contingent on securing adequate funds.
Allocation of funds to new activities should not be at the expense of
RIKEN’s core competence in fundamental research, which is its
most valuable asset, as well as the greatest source of the social
benefits it delivers.

In the context of both the life sciences and the physical sciences, the
new concept of an “Innovation Designer” position could play a
crucial role in transforming RIKEN’s research output into new
medicines and technologies. At present, people with the skills and
experience to match the profile for such positions are rare in Japan.
Thus, RIKEN may initially seek to recruit talented individuals on an
international level, while at the same time developing its own
capacity and cultivating human resources internally to expand the
pool of innovation designers in the near- to mid-term. Success in
this undertaking will have important indirect benefits for Japan’s
scientific community, through the development of critical human
capital to fill a national demand for individuals with this skill set.

KEY RECOMMENDATIONS

1. Organizational reforms

Reorganization of life sciences centers

We welcome President Matsumoto’s initiative to reduce barriers to
internal  collaboration, promote translational research and
collaboration, create uniform standards for employment and review,
and foster a shared sense of institutional identity among RIKEN
scientists. In assessing RIKEN’s plans for new organizational
initiatives in the life sciences, we first sought to articulate a number
of guiding principles that will be key to their success.

Any merged or newly designated center should have a distinctive
and long-term biological research mission, aligned with the
RIKEN’s overall strategic directions. Each center should contribute
technology platforms, which will be open to use by all RIKEN
scientists, thus contributing to a virtual life-science technologies
platform. Over time, this could assist with rationalization of
platforms. RIKEN should take advantage of the flexibility for PIs to
move between centers, to create the most coherent groupings

consistent with their own research interests and changing scientific
currents.

It is extremely important that the names of the centers should
expressly declare the major scientific focus, to maximize
international visibility and facilitate the recruitment and retention of
researchers. A center’s name is one of the most visible and effective
tools for institutional branding. Each center should develop a
mission statement to be defined through consultation with the
research staff and RIKEN executives. This mission statement
should be expressed in clear language in order to facilitate broad
awareness and understanding within and outside of the
organization.

Pioneering Research Cluster

RIKEN has a long tradition of enabling independent scientists to
pursue highly innovative research (the Chief Scientist scheme). The
new plan proposes to extend this concept in the form of a
“Pioneering Research Cluster” for independent researchers in all
disciplines, and to provide opportunities for interaction, beyond the
designated Centers. This is a promising idea, but it will require
careful planning and management to make it effective.

We recognize the value of supporting excellent independent
scientists to pursue new areas of research for the future. However,
given the need for such researchers in the life sciences to be part of
an appropriate scientific community, with access to needed
scientific support, this would usually be best achieved by such
independent researchers being hosted within centers that can
provide the appropriate environment and mentorship for the
research. Such an arrangement will require the agreement between
the center, researcher and RIKEN executive during the process of
recruitment and employment.

2. Strategic plans for realizing RIKEN’s future vision

The RAC was impressed with the clarity of the President’s new
vision for the Institute and we support the efforts by the RIKEN
leadership and administration to implement these designs. We also
note that RIKEN is a large, complex organization with a long
history of successful programs in diverse areas of basic science and
infrastructure development; any institutional reforms must take care
to preserve the Institute’s core strengths. In undertaking a project of
this complexity and scope, RIKEN may benefit from conducting
benchmarking exercises to determine its current standing vis-a-vis
comparable institutions around the world. Examination of specific
examples of successful organizational direction-setting by other
international research institutions may also serve as a valuable
reference and guide.

We encourage RIKEN to develop a comprehensive strategy on the
basis of a substantial analysis of its strengths, weaknesses,
opportunities and threats. While every institution is unique, learning
from the experience of other organizations can increase the
efficiency with which RIKEN implements its own objectives,

suggest models of positive change, and help RIKEN avoid potential
pitfalls.

In addition to learning from the experience of other organizations,
RIKEN should take fuller advantage of an under-utilized resource —
the perspectives and energy of younger research staff. Internal
mechanisms for strategy setting and implementation should include
greater participation from early career Pls, since they represent the
future of the organization and may often bring unique perspectives
to discussions about the future of their fields, and of scientific
research and development in general. As detailed below, women
and non-Japanese scientists and staff should also be involved more
actively in discussion and implementation of institutional strategies
and reforms. Changes may be needed in the nature of the
administrative process, to enable young researchers to be involved
in strategic planning without compromising their research
capability, and their contribution to such work should be recognized
and rewarded.

RIKEN’s new status as a Designated National Research and
Development Institute is a significant achievement. However, the
new responsibilities that this brings cannot be realized without
appropriate funding. The RAC is surprised and alarmed by the
continuous decline in the operational budget of RIKEN over more
than 10 years. It is remarkable that RIKEN scientists have managed
to maintain the volume and quality of their scientific outputs despite
this substantial reduction in funds, and despite the stress and
uncertainty that this creates. But such increases in efficiency cannot
continue indefinitely. It is unrealistic to expect RIKEN to take on
substantial new responsibilities without additional financial
support. RAC is deeply concerned that increased demand without
new resources will damage the quality of RIKEN’s remarkable
basis research, which is a national treasure for Japan.

We urge RIKEN to focus its efforts on making a compelling case for
increased support to enable it to fulfil its opportunities and
responsibilities to contribute to Japanese science and technology,
for the benefit of society.

3. Human resources policies

Changes in Japan’s labor laws are set to have a major impact on how
RIKEN manages its human resources throughout the employment
cycle. Implementing President Matsumoto’s bold vision to
transition from a workforce in which 90% of are on fixed-term
contracts, to one in which as many as 40% will have indefinite
employment terms (resembling academic tenure) will have
far-reaching impacts throughout the organization. Providing job
security for RIKEN’s best-performing scientists is a worthy goal,
and the 10-year limit for fixed-term employments contract imposed
under the amended law has lent a new sense of urgency to this
undertaking.

We caution, however, that such fundamental reforms need to
implemented with an eye to long-term institutional effects.

Evaluations

Committing to employ nearly half of all researchers on indefinite
contracts may constrain RIKEN’s ability to launch new initiatives
and to respond to changes in government research priorities and
budget availability. Care must be taken to ensure that providing
longer-term security to its best scientists today does not limit its
options for attracting and retaining the best scientists in the future,
especially female researchers. This is particularly important given
the pressure on public budgets and the trend toward reduced
discretionary funding. We emphasize that even indefinite contracts
must include provisions for regular review and evaluation, with
options to reduce resources and, ultimately, to terminate contracts in
cases of inadequate performance.

Retaining strong administrative support for scientists is also a
central challenge, and RIKEN clearly recognizes the value of these
internal services. However, as noted by previous Advisory
Councils, we are concerned that the proportion of administrative
staff at RIKEN is much higher than the norm in other countries
(typically 5-8% of salary costs). We urge RIKEN to conduct a
benchmarking review, and to set targets for its future expenditure on
administration. The amended labor contract law requires the
Institute to make difficult decisions about staff retention and
turnover, but we caution that any decision to retain the great
majority of administrative staff on indefinite contracts may
significantly reduce the Institute’s options to rebalance and adapt to
changing conditions and new scientific goals in the future.

4. Promoting gender equity

Finding ways to recruit and provide attractive career pathways for
women in both research and administrative capacities is critically
important to the RIKEN organization. This is true not only as a
matter of conforming with Japan’s national policies and
international trends, but is essential to ensure the Institute’s
competitiveness as well. While we acknowledge its efforts in
establishing diversity programs, and its goal to increase the
percentage of women in management positions by 2018, a much
stronger effort is required to achieve a fundamental change in
gender balance. Increasing the number of women in highly visible
leadership roles can have significant positive impacts on the overall
performance and on the perceptions of younger generations about
the career opportunities available to them.

The goal of having at least 12% of administrative management
positions filled by women by 2018 is a solid beginning, but there
needs to be even greater commitment to hiring a larger proportion
of women as scientific leaders. Setting concrete numerical targets
for employment of female research leaders is imperative in order to
make this a clear institutional priority. We note the success that the
Center for Emergent Matter Science has had in attracting new
research program leaders through women-only recruitment
initiatives. RIKEN may also benefit from reference to international
programs, such as Athena-SWAN in the UK, which have had
notable success in redressing gender imbalances in research and
academia. Such measures on a broader scale will enable RIKEN
achieve its equity goals.

B
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We strongly recommend that all appointment and selection
committees comprise a healthy balance of women and men,
including, when necessary, individuals from outside RIKEN. We
emphasize that hiring is not an end, but only the first step toward
creating an environment in which women feel welcomed and
supported at RIKEN. Mentorship by successful and experienced
women is also critical in providing trusted advisors and models
for success for younger recruits; when necessary, this should also
involve individuals from outside the Institute. To provide
additional models of success and guidance at the research center
level, we strongly recommend that each Advisory Council
include at least one female member. Support programs for family
care, career development, better work environments, onsite child
care, and the establishment of a Diversity Office are all welcome
initiatives, but continued attention must be paid to transforming
the Institute’s culture at the highest levels and throughout the
organization.

5. Attracting and supporting global talent

As one of the world’s premiere basic research institutions,
RIKEN is both a home to and a source of the highest level of
international scientific talent, consistent with its goal of
becoming a hub for global brain circulation. The Institute
continues to make progress in attracting international research
staff at many career stages, and we are informed that nearly 20%
of the research staff comes from outside of Japan (although
clarification is needed as to the fraction of students in this total).
Given its international standing and its excellent resources and
facilities, we believe that even greater numbers of the most
talented scientists could be recruited to RIKEN. This would
provide an excellent opportunity to recruit leading female
researchers. Efforts should be made by all senior research
leaders, center directors in particular, to proactively recruit young
and mid-career scientists using their networks and through their
participation in international conferences and other venues.

Support systems for foreign scientists in their lives within and
outside of the Institute continue to play an important role in
helping to smooth the transition to life in Japan. In support of
these efforts, we reaffirm the recommendation of the 9th RAC
that RIKEN make English its official language. While challenges
will inevitably arise in communications, particularly with other
branches of Japan’s civil service, this transition is necessary to
making RIKEN a truly international workplace. We note that
institutions in many other countries, including Canada and much
of'the EU, have confronted and overcome similar challenges, and
the Okinawa Institute of Science and Technology and the WPI
Research Centers have set an important precedent for creating an
English-speaking research and administrative environment
within Japan.

6. Effective communications

Communications will become increasingly important as RIKEN
moves forward in its mission to increase its visibility, public
awareness of its research activities, and recognition for the social

value it produces. RIKEN’s internal communication specialists
should regularly visit the centers and other research units to learn
from the researchers about their latest significant results and
other noteworthy developments. Researchers should be
encouraged to explain clearly how and why their work has
impacted and will impact their field, and society as a whole, and
their work in communication and public engagement should be
acknowledged and rewarded. RIKEN might, for instance,
consider establishing awards or prizes for researchers making a
strong contribution in this area.

On at least an annual basis, communications staff should give
presentations to directors, PIs and other researchers at the various
RIKEN sites on the importance of communicating research and
innovation successes, and explain the added value to the
researchers and others. As part of orientation briefings to new
researchers and others, communications staff should give
presentations to sensitize new staff early in their careers to the
benefits of communicating the results from their research to the
media and to society as a whole. Arrangements should be made
for researchers to be coached in preparation for interviews with
TV, radio, newspapers and other media. In keeping with current
trends in popular media and outreach, RIKEN should develop
comprehensive strategies for communications using social media
platforms. Scientists should be helped and encouraged to engage
directly with the public through these media, and RIKEN should
put in place policies to educate and support its scientists in such
public engagement activities.

RIKEN should seek to further develop its mutual
communications with relevant government ministries and
agencies, to promote its mission and gain better insight into
government agendas and constraints. Similarly, RIKEN should
continue in its current efforts to explore and cultivate industry
research interests and developmental objectives. With the
ongoing transition to more competitive and project-specific
funding of science and its own focus on increased
interdisciplinary and translational R&D, RIKEN must be
prepared to understand and negotiate with all potential sources of
funding in both the public and private sectors.

7. Presentations to future RAC meetings

Although the members of RAC realize that their task is not to
evaluate the performance of individual scientists and centers,
they urge RIKEN to include a broad overview of the work of the
centers, the technical platforms, chief scientists and the new
Pioneering Research Cluster, in future presentations to RAC. We
hope that this overview of RIKEN’s work can include
presentations by young researchers, including women, so as to
give RAC a full impression of RIKEN’s scientific work. In
addition, RAC would appreciate clarification of the
administrative and executive structure of the institute, including
the role of the Science Council and other bodies.

Evaluations

ANNEX 1

A POSSIBLE MODEL FOR RIKEN’S CONTRIBUTION TO BIOMEDICAL
TRANSLATION

TECHNICAL SUPPORT

Life Sciences
in
RIKEN
Centers &
Clusters

STRATEGIC PARTNERSHIPS

This diagram illustrates the proposal that RIKEN’s life science centers, supported by theBioResource
Center and other technical platforms, should establish strategic partnerships with universities, hospitals
and industry, to facilitate the translation of fundamental discovery into biomedical innovation. As
described in the Report, RAC believes that close interaction between life science research and the
physical sciences (chemistry andphysics), mathematical and computational sciences, will be essential
for future progress in research relevant to biomedical translation. RIKEN provides a strong
environmentfor such interaction between the life sciences and other scientific disciplines. The RIKEN
Cluster for Industry Partnerships, the proposed Innovation Designers, and the Director of Clinical
Translation, recommended by RAC, should assist in the establishment of partnerships with universities,
hospitals and industry.
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The 6th RIKEN BioResource Center Advisory Council (BRAC)
meeting was convened from June 27 to 29, 2016. The BRC
received the following evaluation and recommendations from
the BRAC.

Terms of Reference from the RIKEN President

1. Evaluate whether the Center possesses research achievements
and human resources that meet international standards,
produces world-leading research in its field, and engages in
research that contributes to society. Also, elucidate the
Center’s standing within its field, and strengths and
weaknesses with respect to the Center’s areas of focus
(sub-theme). In formulating the fourth five-year plan, the
Advisory Councils are asked to propose a well-defined policy
for the mid- to long-term (5 to 10 years) and suggest the
direction for the Center to take within its area of focus in

order to achieve rapid progress.

2. For Centers in operation more than 10 years—Brain Science
Institute (BSI), Center for Developmental Biology (CDB),
BioResouce Center (BRC), and Nishina Center for
Accelerator-Based Science (RNC)— comprehensive

re-evaluations with the possibility of fundamental

restructuring will take place at the time of transition to the
fourth five-year term (FY2018 to 2022). These re-evaluations
will take into consideration the integration of research
between the Centers. In anticipation of these reviews, the
Advisory Councils are asked to propose areas of focus
(sub-theme) within the Center’s field of research, as well as
possibilities for cross-disciplinary integration of research.

W

. A significant change in RIKEN’s top management took place
when Hiroshi Matsumoto became the president in April,
2015. Under the RIKEN Initiative for Scientific Excellence
put forth by the new president, we place special emphasis on
the five strategies shown below. The Advisory Councils are
asked to evaluate whether the Center’s activity follows this
Initiative, and whether such activity is achieving the intended
results. We also ask for recommendations on any new policies
to be implemented by the Center.

(1) Pioneer a research management model for maximizing

research and development results

(2) Lead the world in achieving new research and development

results through scientific excellence

(3) Become a hub for science and technology innovation

(4) Serve as a focal point for global brain circulation

(5) Foster the development of world-class leaders in scientific

research

4. Evaluate how appropriate and effective the Center’s activities
are towards maximizing RIKEN’s achievements as a whole,
including collaboration between centers.

Terms of Reference from the BRC Director

Ask for the evaluations, advice and recommendations of
achievements and plans for the following items.

1-1-a Have sufficient results been achieved? (The BRC’s
standing in the world, contribution to society)

1-1-b Responses to previous comments and advice

1-2 Is the self-analysis of strengths and weakness
adequate?

1-3  Mid- to long-term plans: direction and well- defined
policy to allow the BRC to achieve rapid progress

2-a  Areas within the BRC'’s field of research, as well as
possibilities for cross- disciplinary integration of
research for comprehensive re-evaluation with the
possibility of fundamental restructuring

2-b  Evaluation of four new proposals

3-1 Pioneer a research management model for
maximizing research and development results
3-2  Are the policies for future resource infrastructure

Evaluations

and technology development appropriate?
3-3 Become a hub for science and technology
innovation
(i) Collaborations with industry, government, and
academia
(i) Collaborations within the BRC
(iii) Continuous operation and attracting new users
3-4  Serve as a focal point for global brain circulation:
recruitment system
3-5 Foster the development of world-class leaders in
scientific research
(i) Within the BRC
(i) External

4 The BRC activities towards maximizing RIKEN’s
achievements as a whole, including collaboration
between centers

The Report

Executive Summary of BioResource Center Advisory
Council

@®Each of the five current BRC Resource Divisions (Animal,
Plant, Microbe, Cell and Gene Engineering) Programs
perform to the top of international standards as does the Key
Technology Development Division.

@ Two of the five BRC Frontier Programs will be refocused to
support the new BRC-proposed project initiatives:

@The BRC Divisions have exceeded their mission goals over
the last five years.

@The BRC will amply support the RIKEN Initiative “to lead
the world in achieving new research and development results
through scientific excellence” in the targeted areas of: Aging,
Genetics & Epigenetics of Human Diseases, Single Cell
Analysis, and Symbiosis.

Response to TOR1 from the President of RIKEN and

TOR1-1-a to 1-3 from the Director of BRC

Recommendations

1.Mid- to long-term plans: direction and well-defined policy
to allow the BRC to achieve rapid progress

The achievements, and the strengths and weaknesses of each
Division and the BioResource Frontier Programs were
evaluated individually and discussed. Overall, the scale and
scope of the proposed future resource and research activities in
each of the Divisions are world leading and provide a solid

foundation for cutting-edge research in the fields of genetics

B
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and genomics. Two Frontier Programs, in which the proposed
future work can no longer contribute to the changing mission
and direction of the RIKEN BRC, and therefore can no longer
provide the strong strategic foundation for the development of
future research within RIKEN, are noted for change. Taking into
account the need to appropriately support the new projects
proposed we recommend RIKEN’s investment in these areas
should be refocused to the future Team plans. We commend
these new areas of resource creation recognizing that each will
provide important tools for the use of the international
biomedical and agricultural communities and will foster key
research to underpin the wide new goals in science and health
care.
EVALUATION OF THE BIORESOURCE
INFRASTRUCTURE DIVISIONS

Experimental Animal Division
Division Head: Dr. Atsushi Yoshiki

The Division has achieved great success and our evaluation
overall is excellent. The numbers of mouse lines archived and
distributed are very commendable and internationally
competitive. The division has developed excellent techniques
and achieved high levels of quality control in terms of both
genetic and microbiological status. Both collection and quality
management will continue to remain important as a key
deliverable of the Division and is an important priority for the
future. Given the explosion in the generation of mouse lines by
CRISPR/Cas9, it will be necessary to develop a rigorous
selection process. Key criteria need to be developed and it will
be important that the acquisition of mutant mice is restricted to
genetically-defined mice of the second or later generations.

The Division is closely linked with the planned
Next-Generation Human Diseases Model team, and there are
clear synergies with regard to technology development,
including the improvement of genome editing technology for
the development and dissemination of human disease models, as
well as the emergence of conditional and imaging tools.
Overall, the establishment of a new resource of mouse lines,
which serve as models for intractable diseases and diseases of
aging, is an important direction that addresses fundamental
biomedical questions in an aging population. Together the
Experimental Animal Division and the Next-Generation Human
Diseases Model team will provide a critical hub for BRC and
underpin the long term aim of BRC to be a key underpinning
for biomedical research and therapeutic development within
Japan and further afield.

Experimental Plant Division
Division Head: Dr. Masatomo Kobayashi

Three important plant resources have been developed by this

Division.

1. Arabidopsis: Collecting and distributing unique mutants and
lines (FOX lines (also rice) and CRES-T lines), reliable
quality-control, and distribution to many overseas / domestic
researchers are highly evaluated. These long-time efforts
underscore the BRC one of the major Arabidopsis resource

centers.

2. Brachypodium: This organism has been newly established as
a standard model of monocots. The plant division contributes
to this system by collecting mutants and developing
experimental techniques (e.g. CRISPR/Cas9). Nearly 30
domestic laboratories have started to use it for their research
and they all recently met at BRC. Further efforts in this
direction are required and there is a need to coordinate with

the international community.

3. Cultured plant cell lines: This unique resource is requested
both by overseas/domestic researchers because cultured cell
lines are not distributed in other resource centers.

In self evaluation the need for frequent revision of their website,
generated in collaboration with the Biolnformation Center of
the National Institute of Genetics, is pointed out and the need
for continuing improvement in the convenient use of the
Division’s databases. They plan to make resource platforms
supporting the understanding of the molecular systems of plants
in both basic and applied agricultural research and will focus
their efforts on using genome-editing technology to build the
resource both collaboratively and internally. They will continue
to transmit this information through “how to” instructions on
their web site and by training courses held at the BRC. As for
future plans a focus on plant-microbe symbiosis will be
undertaken together with the Microbe Division with the goal of
building a critical hub for resources in plant science.

Cell Engineering Division
Division Leader: Dr. Yukio Nakamura

RIKEN BRC has become one of the world’s leading supplier of
cells and the new facility for the division is at a world standard.
Quality control management (cells are free of bacteria, fungi,
Mycoplasma, and correctly identified) is the major precondition
for providing cells. The Division has provided cells in
increasing numbers over time and their source has been
attributed to an increasing number of publications over time.
They have established a series of training course for their users

in vitrification methods, in fundamental cell culture techniques.

Recently, a large number of disease-specific iPSC from human

patients have been deposited and their distribution hinges on

their ability to differentiate and their genetic stability must be
ascertained. There are other new tasks associated with
distribution of these cells. As an example users are not
necessarily prepared to deal with the particular cell culture
conditions for successfully maintaining iPSC in their own
laboratories, so venues must be established to disseminate this
technology. Furthermore because of the complexity of the
research ethics involved in using disease-specific iPSC, it may
be necessary to promote their use by offering support for the
documentation attached to these patient’s cells. Training courses
for work with human ES cells are under development. New
teams and new locations will be necessary to establish a system
for efficiently and effectively distributing these newly deposited
pluripotent cells so that they can be put to use as soon as
possible. ESC and iPSC are also highly useful for deriving
functioning differentiated cells and it is quite possible that they
will be used in future research, so their preparation should also
be considered.

Since many of these pluripotent cells derive from laboratories in
Kyoto, future plans suggest a new BRC laboratory in Kyoto
should be established to speed the transition to making these
cells available to research laboratories. This and the distribution
of cells from Tsukuba will require substantive rearranging of the
Cell Engineering Division’s mission. This planning is currently

underway and will require a substantive budget increase.

Gene Engineering Division
Division Head: Dr. Yuichi Obata, Presenter: Takehide
Murata

A strong point of this division is the size of the collection, with
over 4 million items, consisting of many uniquely held items
that comprise the largest DNA resource in Asia. It has well
developed infrastructure for storage, distribution and quality
control and it distributes 1,000-2,000 items to 500 institutes,
20% to international institutions. The resource is used by a
substantial number of customers. However, a weak point is that
it is not widely known at home and abroad. Improvement in
branding is necessary especially in light of the success of their
major competitor (Addgene) in both collecting useful resources

and promoting the use of their collected resources.

1t should be noted that the combination of the well-reviewed
Gene Engineering, Cell Engineering and Experimental Animal,
Experimental Plant and Microbe Divisions all in one location at
BRC is a great asset and should be used in a major professional
branding and marketing effort for the BRC.

Microbe Division (Japan Collection of Microorganisms
-JCM)
Division Head: Dr. Moriya Ohkuma

Evaluations

Excellent results have been achieved in collection, distribution,
and the number of research papers published by users, quality
management, and preparation of genome information.
Considering the center’s standing within this field (ranking no 2
in number of depositions of cultured strains), JCM is a
world-leading microbial resource center and has greatly
contributed to the development of microbial research in Asia,
for which it acts as a central hub for microbial resources.

Because microbial symbionts greatly affect the growth and
health of host animals and plants, and because recognition of
their importance is rapidly increasing, it is reasonable to
strategically collect indigenous microbes affecting human and
plant growth in the next 5-10 years. Also, strategic collections
of microbes that degrade and convert biomass, and microbes
influencing iron corrosion, are very important for solving the

social and environmental issues of the world.

To produce sufficiently enhanced performance in the future, it is
important to represent specific methods and working structures
in connection with collecting such microbial resources and to
deal appropriately with the Nagoya Protocol. To increase the
number of new users and expand resource projects, it is now
necessary to stimulate new users through open invitations to
microbiologists in developing countries. Training in
management aspects by BRC is an important step in the
establishment of a BRC centered network in developing

countries.

As JCM has many employees who are close to retirement age,
BRC must make plans for technological continuity so that these
transitions go smoothly. Since there are a small number of
symbiotic microbial strains and model plants for current
symbiosis research, a new resource frontier project on culturing
complex and symbiotic microbes and developing model plants
has been developed to establish a new resource of microbial
symbionts and model plants. Accordingly, it would be

reasonable to create a Symbiosis Research Platform.

EVALUATION OF THE KEY TECHNOLOGY
DEVELOPMENT DIVISION

Bioresource Engineering Division
Division Head: Dr. Atsuo Ogura

The Advisory Council highly values and appreciates the many
significant successes of this Division, which contribute to
developing a foundation for bio-resource projects. Examples
include further development of mouse somatic cell nuclear
transfer, development of micro-insemination and improvement

of methods for reliable cryopreservation. These research/

#
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development projects have been important for the efficient
maintenance of existing resources and establishment of new
resources. This Division has also made great achievements in
the field of basic biology including epigenetic regulation of
mouse development that can be applied to the resources, such
findings are of interest to many teams at the BRC. This Division
is an appropriate location for developing new genetic
engineering technology required for the Center to progress, and
its importance will not change in the future.

EVALUATION OF THE BIORESOURCE FRONTIER
PROGRAMS

Technology and Development Team for Mammalian
Genome Dynamics
Team Head: Kuniya Abe

The establishment of the EpiSC (Epiblast Stem Cell) line by
Wnat-signaling inhibition has had a major impact as a foundation
for stem cell resource development. This is an excellent
example of how research leverages the future value of a
biorepository. The method can be used as blueprint for other
pathways and other purposes. The Advisory Committee expects
that this discovery will make a major contribution to resource
development in the future. Dr. Abe plans to explore aspects of
the CRISPR/cas9 gene editing system to allow activation and
repression of gene expression, epigenetic modification and
genome imaging, a very desirable direction for the BRC teams
at present. His team has actively established interaction with
industry (e.g. Olympus) and is in active discussion with Drs.
Ogura, Nakamura and Yoshiki about needs within their
divisions. Dr. Abe is very active in domestic and foreign
graduate student training, a benefit as these students bring
knowledge of the resources to their communities. Dr. Abe’s
work permits an active innovation process, which is of direct

benefit to its resource functions.

Technology and Development Team for Mouse
Phenotype Analysis: Japan Mouse Clinic
Team Leader: Dr. Shigeharu Wakana

The advisory committee applauds the team for having
constructed and implemented a comprehensive mouse
phenotyping pipeline, which measures up to international
standards. Providing access to the research community has
contributed to the growth and development of the life sciences
in Japan. Participation in the International Mouse Phenotyping
Consortium (IMPC) has made Japan’s presence known in this
field on an international level. To implement a new research
direction on aging-related diseases, reflective of the aging
society in Japan, a project to be conducted in collaboration with

the IMPC, significantly augments the research by providing

unique platforms for phenotyping aging normal and mutant
mice. The additional focus on the evaluation of “maternal
nutritional effects” are also seen to be important and highly
appreciated and in line with the RIKEN goal to explore
epigenetic control mechanisms. This latter experimental set up
should be revisited so that one can distinguish somatic versus

intergenerational factors.

Team for Advanced Development and Evaluation of
Human Disease Models
Team Leader: Dr. Tetsuo Noda

Dr. Noda’s team has pursued projects in three highly
competitive biomedical areas: analyzing ENU-derived mouse
mutants with disease phenotypes and identifying the causal
genes; utilizing patient-derived xenograft system to evaluate
human cancer cells in collaboration with the JFCR, in which he
established the stability of the tumor with passage, their ability
to metastasize and to provide an effective targeted drug for
personalized medicine; and developing an NMR-based
metabolomic analysis system. His talented team has produced a
series of papers in high-profile journals and established
exceedingly useful platforms to evaluate personalized medicine
in cancer. The question asked in past reviews was the relevance
of these projects to the BRC. At this review it was also not
obvious how these excellent research projects could be tied into
the bioresources and into future bioresource projects.

Mutagenesis and Genomics Team
Team Leader: Yoichi Gondo

This team has developed significant and widely used resources
in mouse genetics. Most importantly they have created a deep
and extensive library of ENU-induced mouse mutants. More
recently they have worked on estimates of spontaneous
mutation rates using next-generation sequencing of the
C57BL/6JJcl strain. Moreover, PacBio single molecule
sequencing of the C57BL/6 reference genome may provide a
useful foundation for mouse genomics and genetics and is
commendable. A recent focus has been on the use of ENU for
investigating epistasis and identifying polygenes, though this
work is at an early stage. However, overall the contribution of
these recent endeavors to the BRC mission is not obvious. In
addition, the feasibility of elucidating gene-to-gene interactions
based on the ENU-induced mouse mutations is also not clear.
We discuss below the need to refocus the investment made in
the area of mutagenesis and genomics.

Technology and Development Unit for Knowledge
Base of Mouse Phenotype
Unit Leader: Dr. Hiroshi Masuya

This Unit has developed a user-friendly and integrative mouse
phenotype database, as well as software for other resources of
the BRC and has developed a web system for resource
deposition for the entire BRC. The results of his efforts have
greatly exceeded expectations in improving the information
infrastructure in BRC as a whole. Furthermore, the Unit has
made a notable international contribution by the introduction of
the RDF format into the IMPC project. This unit has the
capability to take over the activity of the Bioresource
Information Division. Dr. Masuya is well regarded in the mouse
genetics community and we recommend that he take on formal
responsibility for both the Division and the Technology and
Development Unit.

Response to TOR2 from the President of RIKEN and

TOR2-a and 2-b from the Director of BRC

Recommendations

2.Areas within the BRC'’s field of research, as well as
possibilities for cross-disciplinary integration of research
for comprehensive re-evaluation with the possibility of
fundamental restructuring

Mutagenesis and Genomics Team

The Mutagenesis and Genomics Team has been responsible for
the characterization and dissemination of the ENU Mutant
Mouse Library. This important resource provides an extensive
library of point mutations in diverse genes. This set of mouse
mutant alleles will remain an important resource for the mouse
genetics community and will continue to be a key BRC resource
for many years to come. With the advent of CRISPR/Cas9 gene
editing, further development of the ENU library is not merited.
Nevertheless, it will be important to maintain the ENU library
for the foreseeable future as it provides many novel mouse
mutant alleles that will be very valuable in genetic and
functional studies.

The ongoing work of the team has focused on a variety of
approaches to the utilization of Next Generation Sequencing
(NGS) and ENU mutagenesis in mouse genetic studies. To date,
these include: 1) the determination of spontaneous mutation
rates and 2) the potential use of ENU to uncover epistasis and to
identify polygenes. There have also been some observations
made on the nature of alternative splicing in CRISPR/
Cas9-induced mutations. However, while Dr. Gondo is an
excellent geneticist and the work is interesting, overall it does
not provide a firm strategic foundation for future developments
in mutagenesis at the BRC and its future resource and
technological needs. Moreover, some of the proposed work in
the discovery of, for example, body weight polygenes is
extremely challenging and risky and the outcomes in terms of

gene discovery are uncertain.

Evaluations

It is therefore necessary to refocus this area of investment. The
new developments and applications in CRISPR/Cas9-induced
mutagenesis represent a key opportunity for BRC to grow new
and exciting resources and research that interfaces with the
clinical and human genetics community. We recommend for the
future that CRISPR/Cas9 should be a key development and
technological platform in the areas of mutagenesis and
genomics, and we support the emergence of the plan for a
“Next-Generation Human Disease Model Team” (see below).
The aim of the new team to use genome editing to create mouse
models of intractable diseases, coupled with phenotyping at the
Japanese Mouse Clinic, will be a fundamental and powerful
new resource for BRC which outreaches to the wider
biomedical sciences community within Japan and beyond.

Team for Advanced Development and Evaluation of
Human Disease Models

This team has produced extremely interesting and important
data that indirectly (ENU-induced mouse models of human
disease) and directly (human-derived xenografts) relate to
biomedical research. Dr. Noda has taken the time to personally
supervise this research and has brought much of it to
publishable conclusion. As such, the valuable work produced
has been a unique collaborative research effort between the
cancer institute and the BRC. However, because these projects
do not relate to the long-term goals of the BRC, the Advisory
Committee suggests the investment in these interesting research
projects should be redirected to the plans for the new Teams
outlined below.

NEW PROPOSALS

The Committee agrees whole heartedly with the proposal to
establish new teams: Next-Generation Human Disease Model
Team, the Higher-order Cell Characterization Team, the
Drug-discovery Cellular Basis Development Team and the
Symbiosis Project Team.

Next-Generation Human Disease Model Team

We discuss above the imperative to establish this new team
which will be critical in generating important mouse model
resources for the wider clinical and human genetics
communities. We propose that the current investment in the
Mutagenesis and Genomics team should be refocused to this

team.

Higher-order Cell Characterization Team

Since “it is difficult to conduct detailed differentiation capacity

EES
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analysis for all cells,” the Committee suggests that
consideration be given to the possibility of a “cloud sourcing”
function. In other words, researchers come to the bank for a
certain period (under the guidance of the member of the Cell
bank) and analyze their differentiation capacity using standard
methods, or offer cells, the details of whose differentiation
capacity are unknown, and the users share their differentiation
capacity results with the bank. Together with the Gene
engineering division, the generation of viruses expressing a
marker gene under control of tissue-specific and /or
differentiation stage-specific gene promoter is also important.
Cells can be generated in which specific differentiation can be
detected as the expression of marker gene.

Drug-discovery Cellular Basis Development Team

The Committee considers the concept of a Drug-discovery
Cellular Basis Development Team to be important, so the
Committee requests that this intention be conveyed to Director
Shinya Yamanaka of CiRA at Kyoto University, so that the
direction of research can be worked out as soon as possible.
Having no medical information or information about
differentiation capacity included is rather senseless. Even if this
review decreases the total number of cells to be characterized,
the Committee requests that the BRC proceed according to the
proposal.

Symbiosis Project

The Advisory Council sees the symbiosis platform as a very
promising initiative because it links two BRC divisions together
and provides many opportunities to act as a hub in national and
international research, including other RIKEN (especially
CSRS) and non- RIKEN institutions, on mycorrhizal fungi. The
challenge is to get good culture technology, an approach not
without risk, but it may work with the proposed innovative
approaches planned. To combine this with the Brachypodium
system seems promising. It is not clear how much international
competition will be encountered, which brings forward the
notion of participation in the international Brachypodium
community, bringing the possibility of serving as its

acknowledged resource.

Response to TOR3 from the President of RIKEN and

TORS3-1 to 3-5 from the Director of BRC

Recommendations

3.1 Pioneer a research management model for
maximizing research and development results

Over time, Dr. Obata wisely developed an appropriate
management structure to accommodate the constant change

inherent in the cutting edge research that the BioResource

Center supports. To this end the major BRC Divisions, which
maintain and manage the premier Research Resources,
(Experimental Animal, Experimental Plant, Cell Engineering,
Gene Engineering and Microbes) are supported by the Key
Technology Development Division and a series of Frontier
Programs that can shift over time. This structure allows major
changes in direction in a rather short period of time. This
flexible management model is now being deployed to make a
shift in direction.

Recommendations
3.2 Lead the world in achieving new research and
development results through scientific excellence

The BRC, as a world leading Bioresource-Center, requires a
well-balanced portfolio comprising infrastructure and research
development. The BRC, as a sensible reaction to current and
future developments in the biomedical and plant research fields,
will now undergo major shifts with respect to its
research/resource portfolio. New teams in the area of next
generation human disease models, iPS cell culture systems for
higher order of cell characterization and drug development, and
a research platform for plant symbiosis have been proposed.
The BioResource Advisory Council strongly encourages the
Director of the BRC to go forward with the restructuring that
will be necessary to complete this shift in direction, by
formalizing the new teams necessary to complement their
world-class resource infrastructure. The Advisory Council
realizes that this shift requires a reduction in the existing
research teams. Furthermore, we are aware that the breadth of
these new directions will require substantive new funding to
accomplish and we encourage the budget planning necessary to
hire a new scientist to head a facility in Kyoto and to fund the

new directions in the current Divisions in Tsukuba.

Recommendations
3.3 Become a hub for science and technology innovation

The BRC has generated a portfolio of internationally leading
resource and research programs in a broad variety of genetics
and genomics systems from the mouse, and is developing
current and new resources required to expand and maintain their
excellent mouse, human and mouse cell, plant, microbe and
gene resources. The Director has recruited and fostered
outstanding program leaders with the vision and expertise to
continuously develop excellent new resources to the ever
changing research community. With their interlinked synergies
they provide a critical mass of activity and outreach. Each
Division as well as the BioResource Frontier Programs already
have active mechanisms for outreach and resource
dissemination allied to appropriate web and informatics

structures for data dissemination to academia and industry.

These leading resource and research programs at BRC, together
with the infrastructure for distribution of resources and
dissemination of information, creates a global hub for science
and technology innovation. The BRC’s central role in biology
and science within Japan and further afield is a catalyst for
many streams of biological and medical research, with
important ramifications across society, medicine and healthcare.
Awareness of these resources in the international scientific
community may be increased by embarking on a professional

marketing and branding program.

Recommendations
3.4 Serve as a focal point for global brain circulation:
recruitment system

The BRC should continue actively recruiting qualified Japanese
or foreign PI’s using advertisements in international journals.

Recruiting more women should remain a priority.

Recommendations
3.5. Foster the development of world-class leaders in
scientific research

The BRC interacts with the scientific community in a
need-to-know manner and as such it has an opportunity to
transfer techniques and technology to its users by offering a
series of courses, “how-to” films and webinars. The reputation
of the cell, animal, microbe, plant, and gene engineering
divisions should direct the users to the series of courses that
exist. However, a concerted effort should also be made to attract
young scientists, or those changing fields who require
re-education in the technologies available and who do not know
about the BRC. 4 professionally directed “marketing” effort
about these educational opportunities to the scientific
community at large will also increase awareness and usage of
the resources themselves.

The BRC is acutely aware of their requirement to train its own
professional staff through courses, seminars, and potentially by
a one-on-one mentoring system. There are graduate students in
the laboratories, some through the Master’s/Doctoral Program
in Life Science Innovation program of the University of
Tsukuba and some from RIKEN’s International Program
Associate program. They also operate a summer workshop in
collaboration with the Nanjing University, which is externally
funded. Perhaps extension of this summer course to other areas
in China and throughout Asia should be considered. The staff is
well aware that the pattern established by students when they
return to their home countries increases awareness and usage of
various resources. Knowledge of proper resource collection,
preservation and maintenance ensures educated extension of a

collection program.

Evaluations

Recommendations
4. BRC activities towards maximizing RIKEN’s achievements
as a whole, including collaboration between centers

The BioResource Advisory Council has carefully reviewed the

activities of the BRC in the light of maximizing RIKEN’s

achievements as a whole. We clearly see the extremely positive
effect of RIKEN BRC on RIKEN as a whole on several levels:

1. The RIKEN-BRC has built up an international reputation
through its distribution of biomaterial (16,000 samples per
annum) to 68 countries. At the same time the role of BRC
for the scientific community in Japan cannot be
overestimated. With some 3,000 users per annum for
domestic research institutions and about 10 percent of
those for RIKEN internal customers BRC serves as a
national core infrastructure (National BioResources
Project) for life science in Japan.

2. The interaction with industry, with well over 2,000
distributed item per annum is strong, and is also important
for the overall recognition of RIKEN.

3. The well-established QC system (ISO9001) and the
reproducibility of material and data is the prerequisite for
solid science. RIKEN-BRC has proven to be a reliable
partner in this respect, increasing the reputation of RIKEN
as a trustworthy partner. RIKEN BRC has reduced the
“resources with defects” to 0.01% (average bioresources:
within a community that supplies products for collection
with ~10% defects in microbial or genetic contamination).

4. The training and education programs of RIKEN-BRC are
very important for the proper education of the next
generation researchers and technicians. Courses and
internet videos are widely accepted and used and spread the
knowledge of these wonderful resources.

5. The new resource and research themes of the BRC are
being directed into the major new RIKEN and government
research projects areas (i.e. Aging, Genetics and
Epigenetics, Human Disease Research, and Symbiosis).
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Highlights of the Year
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2016.4.4,11,
12,13

2016.5.20-21

2016.6.27-29

2016.7.25-27

DY —AREES 2016.8.17, 19 | if—& 4
. .8.17, —EEREERIRRE
Resource Committees Visit of Mr. Kazuma Yamane, RIKEN Advisor

LEa—ZES
Review Committee

BH—RRTL AN in 13—V OLKIE
Pre-Event of RIKEN Open Days in AEON MALL Tsukuba

BHR/NAF)Y—R 22—
RIKEN BioResource Center: Open Days

TITRIARARERFARIY —RAER - 7IOTRIARREEROAVY -7 LEREERS (FHIR)
AMMRA & AMPC Business Meeting in Hakone

2016.9.20 Za— A —R) <y AERFAEM BRI L=y b, Y AERRRBF T — L AR A U = 7, G
YB3 =, Nature 537, 508-514, doi:10.1038/nature19356
(I IADKIBREF T — 2 E BN - ERZERROEHiZ EBLESREOHEEY I T—42—)

News release) Technology and Development Unit for Knowledge Base of Mouse Phenotype, Technology and Development
Team for Mouse Phenotype Analysis : Japan Mouse Clinic, Experimental Animal Division,

Nature 537, 508-514, doi:10.1038/nature19356
“New large-scale data on mouse genetics published: big data from the life sciences
created using globally standardized technology ”

— 31— A =) Y ARBARN BT — L AR IRV =y 7, KRBT E

Nature 537, 508-514, doi:10.1038/nature19356

YV ATHBREGTEHRE — EFERICEYIVADBILEEF =R IR —
Technology and Development Team for Mouse Phenotype Analysis : Japan Mouse Clinic,

AIT—T VKEERF - 1/ N—2aV/ERRE Experimental Animal Division, . Nature 537, 508-514, doi:10.1038/nature19356
Visit of Office of Science and Innovation, Embassy of Sweden “Searching for the genes responsible for intractable diseases in the mouse: comprehensive
%6IEII\*(ZTU‘/—Z{Z“/?—T'I*I\*l'"fU—fJ'T/‘"/ll/ """""""""""""""""""""""""""""""""""""" analysis of lethal genes in mice created based on international collaboration”

The 6th BioResource Center Advisory Council 2016.9.20-22 HB8EI7ITHRER/Z—* v J7—Y (ANRRC) EfE&:E (FEB)
The 8th Asian Network of Research Resource Centers (ANRRC) International Meeting in Kyoto

CIh—

% 5 EIEH BRC/ RASEFIVEMIFIZ 42— TURYY—RT—923v72016 s B -

MEREFILDINA A1 AT | 2016.10.17 FEIEEHFAEEFZRE

The 5" RIKEN BRC/Nanjing University MARC Mouse Resource Workshop 2016

"Biological Imaging of Disease Models”
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BRC on the global stage

W EFXHHE  Global Cooperation
WHEBFRICRELL XN B3 AV Y — ADOFEEE &3, —E.

— B DIVAREN 2R LT W5 T8, B iIc B9 2 EFE
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AT B E R L m S 3 2 B T2 > T B,

As varieties and quantities of bioresources needed for R&D have

far exceeded the capacity of a single biorepository or even a

single country, international cooperation and competition are

from 13 countries and regions have joined the ANRRC, where
RIKEN BRC is playing a pivotal role. At the 2nd International
Meeting held in Tsukuba in 2010, we made a significant
contribution to the effort of declaration of the ANRRC Charter
under principles including “cooperation and sharing
responsibility 7, “freedom of academic use and publications using

research resources” and “compliance with the Convention on

Toronto Centre for
Phenogenomics (TCP)

Children’s Hospital

Oakland Research
Institute —l ®
P

HENOMIN

Charles River
Laboratories

UC Davis

Helmholtz Zentrum
Munich (GMC)

Czech Centre for
Phenogenomics (IMG) l' Phenotype Consortium

Efforts to Internationalize

- MRC Harwell Institute
-Eg:r[lger Institute

Cam-Su GRC, Soochow
MARC, Nanjing

Korean Mouse

& &ﬁ— Jackson Lab P t T
; NR Monterotondo (IMC) T RIKEN BRC

NLAC NARLabs, Taiwan

Universitat Autonoma
National Institute de Barcelona (UAB)

FESFESO-TFH .

13JX . . . . . . - . of Health (NIH) Australian Phenomics

@ urgently neede. RIKEN BRC is proactively promoting Biological Diversity”. Furthermore, Dr. Obata, Director of Network

# international collaboration in the field of bioresourses. RIKEN BRC, was appointed as ANRRC president from 2012 to l_
O®AMMRA 2016. The ANRRC has held 8 international meetings including Baylor College

VTV TA Eﬂiﬁ' Uy — XA (A51im Mous? Mutagenesis the pre—meet.l.ng so far, and the 8.th meetn.lg was orgam.zed by of Medicine S —
and Resource Association; AMMRA) &, 22 —%> <Y AR Professor Yuji Kohara of the National Institute of Genetics and Figure IMPC members
R U2 —ADOFHZHET 272007 7 dilkEx Hi held in Kyoto, Japan in 2016.
LT, 2006 £ EN Tz, BIFFBRCIFT DAY =& L @®IMPC . Masatomo Kobayashi, the head of Experimental Plant Division Initiative (ISCI) and International Stem Cell Bank Initiative
t((ﬁ@]b'ﬂ"oo\ 20134FICIE T ./TVWZ'EEE@%*E:I = Ii%?ﬁ"]fcf?fﬁjj . ﬁ?ﬂ'fi’\"?li%fﬂiﬂf&ﬁﬂﬁb LA S has joined the Committee, and has been colllaboratmg with the (ISCBI) were established in order to standardize culture method
27 I (Asian Mouse Phenotyping Consortium; AMPC) & £ [f] FREEE R OfF Rz BISTEROMAAE L T2011 49 A overseas members to promote the current project, “From bench to and relevant technologies in the field of stem cell research.
THEZEE EM U, 5, #5108 AMMRA*AMPC 23 International Mouse Phenotyping Consortium (IMPC) A% 7% 17 & bountiful harvests”. RIKEN BRC is a member of both ISCI and ISCBI and is
af72 2016 4E 5 1120 H~ 21 HICEERF BRC T AETHIfEL 72, N7zo BRCIETHUCEML, BRCEMDY Y RIT L%z 20 ®ICLAC contributing the field of stem cell research.
The Asian Mouse Mutagenesis & Resource Association 1To7z0 IMPC DRERIC K DBIRFHEBED M, BEERICEE S International Cell Line Authentication Committee (ICLAC) (& ®WFCC
(AMMRA) was founded in 2006 with the aim to facilitate BIROMERE, ZAUCPESAEERTE. D2V IBAFET O Attt e 72 6 Ltmﬁ%ﬁhﬂxl——'ﬂrh‘BﬁFﬁ??‘%di WECC (World Federation for Culture Collections) (&, 44
development and utilization of mutant mouse resources in Asia. YIEORIWEROFIHFR, BEICE A ARBERERITICON LT ZHIIC, 2012 FICHE LT EBRHIKTH %, FIFBRC., ¥ - B M5l T B E LY Z— L Fr—L
RIKEN BRC has worked as a founding member and hosted the ZREEMETZCENIGTES, 2016 FEHE 11 OEEH KE ATCC, Ji|E ECACC, R4 DSMZEEDHHR 11 7 YAy EYIET BEB Ry FT— 2R e UTHEREL T
8th AMMRA meeting in 2013 jointly with the Asian Mouse EAMBELTWS (KD, D FEHPI N TSI L, FRERMIEE HIIH U7z fifa 2 b. E7-MHO WDCM (World Data Center for Microorganisms)
Phenotyping Consortium (AMPC). The 10th AMMRA-AMPC International Mouse Phenotyping Consortium (IMPC) was WA 2T AICRET B2 DR —LARX—T OFERL - #H &, AL 7y arRZORAERKICET 21 RZ AL T,
joint meeting on May 20-21, 2016 was again organized by established in September 2011 expanding international FEDOIEHZ1To T\ %, £77, Nature GEF I B EFIH 283 L JOM O NS 113 WECC OFIEIC (T-aEh . WFCC &0 B
RIKEN BRC. collaborative networks in phenotyping knockout mice, with the W3 2 =7 NOEFTEB 2 ik L TRIEL T, I EHE R oWV B, 7. IOMIdEEA 27— 2Rt 3.C
@®ANRRC goal to publish an Encyclopedia of the Mammalian Genome In order to eliminate the use of misidentified cell lines from the PIcE 5T WDCM OFEEY — )L ) HLA R (5 0 BIF1 1 LT
V7MW ER Y 2 — %y ;T —727 (Asian Network of Function. RIKEN BRC has committed to this effort, hosting community, the International Cell Line Authentication Committee W5,
Research Resourc‘e Centers; ANRRC) (%, 21 {HAZICI 1T Bk symposiums two times. Outcomes of these collaborative activities (ICLAC) started its activity in 2012. Major cell banks around the The WFCC (World Federation for Culture Collections) has been
H"]?i%iﬁfﬁﬁ(ﬁ@ﬂﬁa EFHDY ‘/“~—7\0)F;'ﬁ§§‘7?’_’ﬁi§b\ will greatly contribute to enabling delineate of biological function world such as RIKEN Cell Bank in Japan, ATCC in USA, acting as a network organization to promote and support culture
B A/ RX—=a o2 fitE L, 7Y 7 ORI OFERE, of each gene, a better understanding of diseases, drug discovery ECACC in UK and DSMZ in Germany are participating in this collections of microorganisms and cultured cells. A data center of
K127 V7 ORCKITH BRI 2 F L. Z OFEmin and development as well as prediction of potential side-effects Committee. The ICLAC has its own web page and is disclosing WFCC, WDCM (World Data Center for Microorganisms), has set
W ANBOERICHIKT A2 HINE LT, 20094 9 HI early in the drug discovery process, and moreover, deeper insights the list of misidentified cell lines. up to provide information about culture collections of the world
BAVIENTzo 2016 4EKDIEFIT, 13 DEEMINS 104 D £ into sophisticated biological functions. As of 2016 year-end, 11 @®ISCl and ISCBI and their microbial resources. Dr. Ito, a staff member of the JCM
iﬁh"/}f]ﬂ LTHH, HHIBRC X ANRRC bli’sb‘fqﬂibﬁ’ﬂtﬁi countries and regions are involved in the IMPC (Figure). Int;m:tl?ﬁnal Stem Ceﬁll Forum gISCF) . BRI O has been appointed as a board member of WFCC and he keeps a
el Z Do T Z ES)IZS CFEED W . .
BB, AN, RHRO R AN SRR LTI, Ml I, 200 1L TR, ch gy e bt e JCM and WECC.The M sl
A A contributed to establishment and development of information tools
HHIOMER . TEVIZ PSRRI D®NT | 5572305 O HlE Arabidopsis Steering Committee (MASC) D # 5| LT & Tz, FFiC IZBWT, ZRelkEpiiia (BESAPSHIMD) DESERAN. IS, at the WDCM by providing various types of data.
ICRECHBRL 720 ETHIT, 20124052016 FE X Tld/ Mgt 2001 4E X DBANEE 17z The Multinational Coordinated Arabidopsis I 2 AN GEELZKSEZHNE LT,
VRA—ENEEZHED VWD, TNETL n_7 L&z e 8n thaliana Functional Genomics Project (2010 Project) I3\ T, B International Stem Cell Initiative ISCT) D g /7. &, iz, £
OEBEHEMBELTED. 2016 ERETGREAMZET /N BIBRCIEY T RS XF ORIE THIERGD52 4 5 DNA L HEREER IO 3> 7 R ORIE(L A FIIC International Stem MM OHEHRE  Conclusion of agreement
SRR D E TR TR LT, L ORI — 2R MMM ET BT Ric kD, Beko Cell Bank Initiative (ISCBI) % #% 17 € 117z, Bl ff BRC 13 ISCI 2015.10.28  BEHIRFMFR L2/~ Korea National Research
Asian Network of Research Resource Centers (ANRRC) was V=2t a—LHELTEETOY 2 7 b OHEEICEIRL T &U ISCBICZ DFEE YA OBM U, HEFEVEEDR R ZE %eéﬁ?;zzeC::;z;&(;\lE?ggéﬁ%‘tE{—)?g—g?;njﬁ(i%ﬁﬂn
established in September 2009, for facilitating sustainable use and Tzo 2011 EEDBIEMASC DAV N— /R FEERFEYI B R = E AR LTIt a3 a =7 I HEE L. Zaetkapiifait Resources Center (IMCAS-BRC)
development of bioresources in the 21st century, with the aim of Mhnb o, BIEDHEETH % “From bench to bountiful harvests” ﬁ@%ﬁ@&(ﬁ?gf BICEBL T W5, 2015.8.1 EZREERZTRT EREERENIH0 (57Z) National
promoting science, technology, and innovation in Asian regions, DFEBUCHF TEH LTV 5, In order to accelerate the development of stem cell researches by fggg?:tfefn?;f; I_Ca::tzt(()':ﬁig\)lﬁzwaﬁational
improving relative positions of Asian countries against those of Multinational Arabidopsis Steering Committee (MASC) has led international collaboration, the International Stem Cell Forum 2014.5.22 Biodiversirt})//-Based Economy Develt‘)pment Office
European countries and the USA, and thus contributing to the international projects on plant science, including the (ISCF) started its activity in 2003 with 11 countries as the (BEDO), Thailand
prosperity of humankind. As of 2016 year-end, 104 institutions post-genome project from 2001 to 2010. Since 2011, Dr. members. Under the supervision of ISCF, International Stem Cell
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Distribution of Research Materials/ Awads

\\ |L=Lll|
INAFA)Y =D H =8
| Distribution of Research Materials |

. . 44t
INAF)Y —ADREMS _ _ o . 2016519 HARBHYFLSLHE - -HIEE ~ Andoh-Tajima Award of Japanese Association
The RIKEN BRC Serves Domestic and International Scientific Community for Laboratory Animal Science ) —

ONEER (B ITFEBRMNE  Atsuo OGURA
(Bioresource Engineering Division)

@ =EREN)

Mouse Strains

@ SRERHEY)

Plants
N .
! @ HHAaiAL
{j Cell Lines =
| e y— o
A OBEFME
2’ Genetic Material oy s . . .
# ) enetie a\fna ® BAMENMERFSFRE  Japan Society for Microbial Resources and
® ﬁli%ﬁﬂ 2016.7.5 Systematics
Microbes OEE EF (MEMMKBIRE)  Masako TAKASHIMA
(Microbe Division/ Janpan Collection of ‘
Microorganisms; JCM)
2016.7.17  The IMGS Award for an Outstanding Poster Presentation at the TAGC2016
OB X (FREETVAMERHFEF —L) / Shigeru MAKINO (Mutagenesis and
Genomics Team)
2016.9.1 2015 Microbes and Environments s X EEEZZE RN BALEFHX 2015M & E
Selection Committee Excellent Research Papers
O WM=ELR(MEW MK B HZE)  Yukihiro KINJO (Microbe Division/ Janpan
Collection of Microorganisms; JCM)
INAZUDY=ZRREEDIERS L
Number of Distribution 2016.9.6 BENAAAA=IVTREENA M A=Y - EEE  Best Image Hiruma Award of
The Baioimaging Society
20,000 - OEHM B (R UARREBINFEAREF — L BRI IRV ZvY) / Masaru TAMURA
15000 | 16,680 15937 15,818 16,634 16.132 15732 15,742 ((':I;tianct?ology and Development Team for Mouse Phenotype Analysis : Japan Mouse
16,000 - (KR YA [ [ D D L
2016.11.16 LY -0O4 %2 —%t Highly Cited Researchers 2016,/ Thomson Reuters Highly
14,000 1 Cited Researchers 2016
12,000 - O MIEE (R ERHEYBE R Z)  Masatomo KOBAYASHI (Experimental Plant
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, D S M) e
10,000 - 2017317 HE8EIEM K MTEEIE ~ The 8th RIKEN Technology -
8,000 - Incentive Award ; 4 :
O B (MK F =) ~ Tsuyoshi FUJIOKA (Cell . - :
8,000 1 Engineering Division) _{ ¥ s VL
4,000 - )
2,000 - " 2 N
0 T T T T T T T i As of March 31, 2017
FY2009 FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016
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Experimental Animal Division
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Activities in the
RIKEN

BioResource Center
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[

=E 5K F (218
Atsushi YOSHIKI, Ph.D.

RVAZErDETIVEINELGRIZFHEE. AIRSSURADBREDRRE - AREEDZITHAT
VRICEBLTVS, ERBMBAEZEOEHIE. IVAVY-—ADOEBRRAELT. BNETHRESIN L

LT3,

(2) Preservation

Mice with a high demand are maintained as live stocks, while
mice with a lower demand are preserved as frozen embryos
or sperm and stored in liquid nitrogen in collaboration with
the Bioresource Engineering Division. So far, we have
preserved 6,667 strains as frozen embryos and sperm.
Rapidly increasing genome-edited strains have been
frozen-stored efficiently by sperm freezing. To protect our
stocks from disasters, we have established a complete
duplicate of all frozen strains by partial transfer of every
frozen strain at the backup facility of Harima Institute.

Experimental Animal Division

We optimized PCR protocols of 1,862 genetically modified
strains and made the protocols available on the website. We
have revised the web pages regarding the quality of mouse
resources for distribution. Moreover, we have confirmed our

test results by using a genotyping check sheet.

(4) 1211t
CNETICEN493 B, #5137 7y E. 705HBIDF]
HFIC< TR — R85, 718D BN TS & 32
PEORFFNREINTV S, FITE, TIVIYNAI—IR
HEOBIRFZE R /v 7 A Uiz C5TBLI6-App!Mi-G-DTes
(RBRC06344) 1% 2015 fFICHi Z 2016 FF S L i b IR E D
ZVWRKekolk, A—bT7 7Yoo HLET IV

= e e st _ e o - _ _ GFP-LC3 Y7 X (RBRC00806) (& tH 5 249 BEBHICHR i E z
: MEEPRETIAEORRICARGETIV TR (R EER - RUTHLLIL, FROHT S oo, B B Xl W T,
il GZ—RIGABRIVARRZREL. BIESERICHELGRINTERZRRETHILETHS, HEE Y AR 20164 1 H~ 12H)0 CEIR B TS IERL U724 k™ 235 & OESE - 416k E L il
= Mice have been the most useful animal models for humans and have contributed to life sciences in the HEEL RN - B A8 36.3%. TR A IV AD 0.8% TiroTz, =
study of gene function, drug discovery and the development of therapies. The primary mission of the DHEFHRICHB O TREERE o1, BB, IENRMEZ
Experimental Animal Division is to collect, preserve, quality-control, and distribute useful mouse models NI KB MBI ERREDHiTEE LT, B RE (4) Distribution
created in Japan as a global hub of mouse resources. In addition, we develop novel mouse models that T AD—ECHEBER ORA R BT 2T TV AR, We have distributed our mouse resources to users at 493
meet emerging research needs and relevant technologies to achieve our goal. AAENPIC 2 BFE DI ADBIIS Y LIELRAE KL domestic and 705 overseas organizations in 37 countries,
Tzo THERRMITIZTZBITN) T D HHERRL THTER LT resulting in 718 outstanding papers and 32 patents. Among
ML, EEEROBRKS RO SRR L, A& them, the knock-in CSTBL/6-App™ "¢ (RBRC06344) mice
EId 2 Rz FUIR. 32 Rz MIc kb ZhZEn with mutations of Altzheimer’s patients have become the most
» AEYIERZ 522G E L, SPER AL LT L. frequently requested strain in FY2016 as well as FY2015. The
/ \’f7.|- U. ‘/—ZU)HY%%%@ ) &E%}E'?E@\: ﬁiﬁgggfﬁ%ﬁci%imfﬁ 1 A~ 127, K{ii—«\x autophagy reporter, GFP-LC3 (RBRC00806), mice have also
CO”eC_tIOn’ P_reservatlon’ Qua“ty Control B Q7% Iz, loxPE (113 R 55 TIC been widely distributed and used at 249 organizations
(1)a/r\]»d(7jl?lljs‘ir£)7lig)(z]g$ OB - b5 T2 U C ik e e it (R LT, 2 Frt*ﬁjaj (99 %iﬁ? 7 R L\’ i kU7 PCili7°D ra— wo.rldwid'e, Ou'r.mice have been distributed mainly as live
0 s KA B 1 S F 3 LA T e DT I ik 12 T B AR )Ij (5%51- 1,862 % H%) t%ﬂ}ﬁz%\i@?ﬁﬁ@&‘rﬁ#ﬁ%?‘\—A a.nlmals, in addition to frozen embryos or spermi recovered
ety L-? EE¥/\777§_‘\7 Rl AL, 4% Tl Rt 6.667 ZG Rl - i 7 =T ZL\\E@ Lfc;;(fg 1. jf{ﬁ*ﬁ§0)9’—l\y7y— = litters from frozen embryos or sperm and organs or tissues.
B T LI HOUL H et 2 2 7 B THRRIE L. Z DRI IRIEFMO MR BRI, (RO SARIOMIR AL T (5) E P
ZN[REICT % Cre-lox, Flp-FRT, TET VAT LZEIRY RNZERGFOIDBIENIINY 77 T i E HHARHET A Y — At 2 —D[E 7% one-stop
AR EBIC. T/ LRER T AIRE, 258% 3) Quality control shop 7 — & N\ — X International Mouse Strain Resource
B CEMR 142 50008, BRAS 113 R0, REHE EORRH Genome-edited 1% Recombinant Inbred 1% ( 2Ne testeg the deposited live mice for pathogenic microbes (IMSR)IC¥FER L. HADOMAII =T —ICHEB LT
W3R Z IR L. 5RAF8,076 Rtz fR17 L Inbred 2% Consomic 0.5% (2016 Jan to Dec) and detected intestinal protozoa and %o NUAKRBIIRN AT T — LB KU~ ALBIAH
e (M Do Gene Trap 4% Wil.d-derived 0.5% pinworms in 36.3% and mouse hepatitis virus in 0.9 % of RICEFZERATE L =y bEIEC, IMPCICEEL., @A
_ ENU-induced / deposited mice. In this year, direct swab culture (DSC) tests ECEFa N ‘ Rik, T—ovay il tns, &
(1) Collection mutant 7% against part of live holding strains detected two of them were Bic, 7Y 7= AR IEY Y — A i Asian Mouse
We have collected 258 mouse strains (142 live and Pasteurella pneumotropica positive. The tests were performed Mutagenesis & Resource Association (AMMRA) 5 & U772
113 frozen strains and epididymal tissues of 3 Mutant 8% to complement dirty-bedding sentinel tests especially to find 7R ARB RN 3> — 27 I\ Asian Mouse
strains) from universities and research institutions P. pneumotropica. Strains positive for this organism were Phenotyping Consortium (AMPC) £ &L T %,
in Japan, and archived 8,076 mouse models to removed from the barrier and processed for rederivation.
study human diseases and gene function (Fig. 1). From this lesson, we expanded our DSC tests to cover more (5) International collaboration
The mouse models include gene knockouts, strains. In this fiscal year, we cleaned up 52 strains by using We have disseminated mouse resources deposited by Japanese
fluorescent reporters of biological phenomena, cesarean section and 32 strains by using embryo transfer, scientists and registered the mice in the International Mouse
conditional strains containing the Cre-lox, thereby eliminating the pathogens, and archived the deposited Strain Resource (IMSR), a one-stop shop database of the
Flp-FRT and TET systems, and genome-edited strains as specific pathogen-free mice. international mouse repositories. Our division together with
strains as well. We examined the genetically modified mice using Technology and Development Team for Mouse Phenotype
@) =t B IETYRY—X Knock-Out- (227 strains), loxP- (113 strains) and Frt- (99 Analysis and Technology and Developmfer.lt Uni.t for
@;@zl/\f’ﬁaiﬁiﬁ:& UL 30 Fig 1 Archived mouse resources strains) survey tests to confirm their genetic quality and to Knowledge Base of Mouse Phenotypes has participated in the
/}\Zb\%%ﬁcigigiﬁﬁ%ﬁ%};gbgﬁcz ' provide accurate information on the genetic modifications.
ZINTR Z3 L Ji==4 %
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Activities in the RIKEN BioResource Center

f&{F Embryo #LAR Mammary gland

' '7,' r
P e r »\'Y
E12.5 Penk cm AdultNxn

/XM TILHR Peyer’s patch in the gut

A ~ Adult /kzi o

Fig. 2 Embryonic and adult lacZ analysis of the gene expression in konckout mice

Experimental Animal Division

BEEE A IN\—HERK

Members

ZE R [Head of Experimental Animal Division]
7K 7Z Atsushi YOSHIKI, Ph.D.
H{EFZE S [Senior Research Scientist]

8 BBAE Fumio IKE, Ph.D.

% . . T et =
= International Moue Phenotyping Cor.lsortlur.n (IMPC) .and EIZEEZ SEEOD I\ E\y7x Eﬁ%ﬁg{es\earfh Scientist] e
Ll attended regular teleconference calls, international meetings . #&ER {S8K Shinya AYABE, D.V.M.,, Ph.D. il
o . . TOplCS of 2016-2017 {HhE5E {2BE Toshiaki NAKASHIBA, Ph.D 2‘2
% and workshops. Moreover, we are collaborating with ‘:' 77777777777777777777777777777777 Z
members of the Asian Mouse Mutagenesis & Resource (1) AMED-NBRP gﬁﬁﬁﬁ%ﬁjn7?h o 58T [Senior Technical Scientist]
Association (AMMRA) and Asian Mouse Phenotyping - BK 28 4F- & D AMED-NBRP S H i # i 7' 75 L FRF 73 Hatsumi NAKATA, PhD. TS BAF Noriko HIRAIWA
Consortium (AMPC). KBWT 7/ LGBRICEKDHHEPEETOVEGOTHO
e SEo st >y 4 EBHZEE [Visiting Scientist]
SEIRECHTHAYE ) DERINEN Qb@ﬁqttb’/bﬁ%/? 74 E 2B KI= Tomohiro TAMAR 132 5K T Eikichi YANAGISAWA
E'Zﬁjzzgfﬁﬁ@ﬁi% YEINOBFBEHEMROMZICA AT AETIVO
> ; hiFEZ -7z, F9ZAIVAZ 7 |l [Technical Staff I
?evr?lo?m_ent pf glocavgzlzl\él?use Strains and F_E TS Ayumi MURAKAMI  PIFE FEH Masayo KADOTA
echnologies In - 7 A &5 < - MequmiTANAKA — FREEBTE FAIRF Maiko LIUIN
9 (1)AMED-NBRP fundamental technology FHAE Z2—KyuichiTAGUMA = [8] EifE Mizuho IWAMA
(1) IMPCITEIFB/ v T I IR VERIL 121 upgrading program n& 1'%?_ Reiko KAWAI ¥&7 &[13E Tomomi HASHIMOTO
KOMP CKE) X T EUCOMM (B /w77 Our grant proposal entitled “Fundamental technology ﬁz&*ﬁﬁH'rOWkIOKAMOTO 7777777777777777777777777777777777777777777
ESHifaZz FHWT 28I FD /v o7 MRiZ R L development of genome editing for the establishment of T2 - [Assistant]
IMPC DY 27 HA MR T WS, £eo BIRFHM intractable disease models” has been adopted for the FY2016 B BT Tomoe SAKAI FRLL B & F Yuriko NAKAYAMA
RIBFE R L HEE LT, B4R Cas9 72 5 UM D10A nickase AMED-NBRP fundamental technology upgrading program. h’?ﬂ’é&é[Agency Stafﬂ """""""""""""""""""""""""""""""""""""
= - 75 574 . .. . AIE.
72 72 CRISPR/Cas9 V%TLLLi%?ﬂ RBIWNIZ /v I T We have started to develop efficient genome editing knock-in #5111 BFZE Akemi KOSHIYAMA 5B BB Teruo SAITO
M ZADVER 7L OME 2 Flla LTz, TN TIC 405 technology and generate useful mouse models for refractory KRALR FTH Chiharu 0kUBO  #2HH BERF Ayako KAJITA
(G T ORFZERI /9 7 W=y AR RHIL T cancers. A BF Junko KURAOKA 78 FLEH Mayu HIROSE
_ | e FRLLI #FF Hisako NAKAYAMA 2]\ 1| BUNGA Chiimi OGAWA
%o BHC, NSO 29 HORMHIC /2 77T R DA% IR OB+ Hiromi SAKATA  EFEH BRI vasutaka NODA
L TWD, lacZLR—2%ZHT5/ v 777 TR (2) REEELDEE LAY B Tatsunori YAMAMURA YR F8 8 Hozuki KODAMA
DUVTIE, X-gal Yl K338 {5 T HBURHT 2 F2 i L7z (K ) LGRS XD S0 I T RRIAR S 9 I A VIR % ;f%;ukkiko = ﬂég %f Firoko KATSUMURA
gy — e P &k Makoto F Atsushi
2)s AR T BT 2 7o L ZHINE LT, H B B A5 Naoki HIRANO LR BEZE Yoshitaka YAMASHITA
ARFp—)VZ « UIN— (Kk) EDILFRIZE 17 LRk~ 23t BEZE Akemi YASUI FH Z£F Yoko TAGUCHI
(1) Production and distribution of IMPC knockout ADFRNVEBIB X OERMEREICB T A28 2258
mice (G FRIRIBIR L L I LT, 7o, SRVESS () 1& U
Our division has established germ line transmission knockout YREHHELUTKO Y — A A ZHRIC [ —A—8E T B S3%F Yoko SHIMA Tk FEF Eiko SAITO
lines for 42 genes derived from knockout ES cells of KOMP BethaFy b 2R LT LTz, $EF 2 Nozomi MAKINO
and EUCOMM repositories and disseminated the mouse lines
through IMPC website. Besides, we have started pilot study (2)Collaboration with commercial companies
in collaboration with the Gene Engineering Division, for We have conducted a collaborative research on mouse
efficient production of knockout mice by using CRISPR/Cas9 production using genome editing technology, “Development
system with wild-type Cas9 or D10A nickase. So far, we have and validation of a genome-edited model creation platform”,
successfully generated germ line transmission-confirmed with Charles River Laboratories Japan, Inc. and Gene
founder mice with a deletion mutation for 40 genes. We have Engineering Division of RIKEN BRC. In addition, Toyobo
already distributed knockout mice to domestic and overseas 29 Co., Ltd. has collaborated with us, developed “Marker Gene
users. Regarding the knockout mice with lacZ reporter gene, Detection Kit” based on our knock-out-survey test and made
we have conducted the gene expression analysis by X-gal it commercially available.
staining (Fig. 2).
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Masatomo KOBAYASHI, Ph.D.

SyVaVEEREE

REMIS IR EDERRERZASEFECTHY., EMHZDOREIIREPRIFR EMERRRDRERIRIC
BEARRRTHSD, HEIEFaFIbNAF)Yy—7aIz7k (NBRP) IcBIIL. KRAGETIVRER
1D O1XFXFZzhigs LIcieEik, EinF. i)Y —X0NRE - 777 - RHEEZToTWS,
e, BRNICEESNTOWSETFEDRERIEY. S MHEITYOMREBRERD. VYV —ADRER
MO, FHEFROMMICEBMEDR LZHHS TLD, BICHRIZIIZTrLDEHKITKY, EREH
BOSERILICERA(/N—23aV DI T4V L TCHABRBZER I HHOHERZEREL. AMitR

=
7
i
% DG RRICERRT %,

Global ecosystem is maintained by the photosynthetic activity of plants. Thus, plant science is
indispensable for the solution of global problems on food and environment. The Experimental Plant
Division joins in National BioResource Project (NBRP) and collects, preserves and distributes
Arabidopsis seeds, plant DNA and plant cultured cells. We also distribute resources of Brachypodium
distachyon, a novel experimental plant of monocot that draws attentions from the international research
community. Moreover, we develop novel technologies on the preservation and characterization of plant
resources. In collaboration with the research communities and industries, we also try to establish
research strategies that utilize our resources and lead to innovative outcomes. Through the efforts and
activities, we intend to contribute continuous development of human societies by distributing resources,

1 OAXF AT BFEKDsja13700

technologies and information to the world.

AN E
INAF)Y —ADYNEE < (R 17 T it
Collection, Preservation and Distribution

(1) ¥Etp) Y —ZADYNE

SERR284E X > A X XS OFE BN T OFBHE
(TF-GR) 1 > BRI D22 Bk - LB i A D IR 2 1 D
7z

(1) Collection of plant resources
In 2016, seeds of Arabidopsis transcription factor-
glucocorticoid receptor (TF-GR) lines and individual lines

(mutant and transgenic lines) were collected.

(2) 14D )Y —ADRTE
W )Y —ZXDR7
IVAEBICHEIE LT o a A XF X F 2R IR AR O %
EETRE L, —E MR R 21T TV 5 TR
28RS | E R EHRBIONIZE Y IV — T X0 FLI N4
Bk, 28 BRSO TR B s A O BaGiE & 8 R O s 72 Hhun i
Bl stz E1-BHENNTE T UTRE T2 R T2 DN
w7 TR A Uz,
W E(EF) Y —ADMRE
KR T = —IC KB BB TV Y —ADRERTToT
W5, DR FEI RSN THIEZAV Y FILT L —E

DIRIFHATZ R 7 L — R ERIOBTIRZEL TV %,

W FEEEY Y —AD LR

RS BAMPER DL MBRIC KB M2 17> T 5, Wil
BRSO W TR TNy 77y TR
1o TV %, 28 E N I Bls 2 LD DR 21T
S LI, TR SRR U TEIZTL O 8 Wik & 72 F2 6
L7z,

(2) Preservation of plant resources
M Seeds

Arabidopsis seeds are stored at 4°C, 20% relative humidity. We
continuously operated cultivation and phenotype observation
of individual mutant and transgenic lines deposited from the
Japanese research community throughout the term. Genetic
analysis of the lines was simultaneously carried out. Seeds of
natural accessions recently amplified were transferred to the
backup facility in the RIKEN Harima Campus.

M DNA
Plant cDNA clones are stored at -80°C. Original plates depos-
ited from the community were stored separately in the Analysis
Laboratory Building.

M Cultured cells
Cultured cell lines of model plants are continuously

Fig. 1 One of the natural accessions of Arabidopsis, sja13700.

maintained as living cells. Backup preservation employing an
agar culture was expanded to most of the cell lines normally
maintained as suspension cultures. During the maintenance,
we carefully examined the growth of the cell lines. Every cell
line preserved in the Division was subjected to the genotype
characterization to confirm the absence of mishandling during

the maintenance.

(3) HEY) Y — A DR

B FEr)Y—ADRE
FHTA XFAF 2R L TS ER28E I,
HARF AT RO R - OFRMIEZ IR LTz, T
DIENAHEEICT I EREN T VARV U RT T4 GBIG T
BRI 7T A= a5 A (RIV—=V T H
Fr7 =)ty ) FOXTA Y (AVV—= 7 il 7 —
IV ) SASSCHIRIT A= SR - gk, M1 D25 Sk -
PR DRI Z T 72,
B BTV —XDORM
VOAARXFAF ZIF AR T e AV R RS
T Ty YIS RO NI T A Thellungiella  halophila,
Striga  hermonthicaDDNAVY — A7z H It LT 5, k28
TR A X XS OERF (TR 7a—>DY 7
VAR g e d 1ONG/N | Oy
0 BEEiey Y — A O
PUARF I ZND A R IV AT EEET IV
ORI EAIE 2 OISR R TV 5. K723
MIEY 7Y O E s A (embryogenic callus) DFE
iz,
0 R A& ORI
R—LR—VOEH 2oL I FHEIZ 2 =T
IR AN = a—AF(EZ T Tz £V —ADHUK

Experimental Plant Division

K2 GFPEAICKYBIZEH B2/ \OBY-24Ak2 (GVT7H#k.
rpc00039)

Fig. 2 Cultured cells of Nicotiana tabacum BY-2 that express
GFP in vacuole membranes (GV7, rpc00039).

WIS E D DIETER 2 1L T 2728, 5 E ke & £l
EROE w7z ED T,

(3) Distribution of plant resources

I Seeds
Seeds of Arabidopsis lines such as transposon-tagged mutant
lines, activation-tagged lines, FOX lines, and natural
accessions and individual mutants are distributed to the world.
In 2016, we launched a new resource, crossed (F2) lines of
Arabidopsis natural accessions.

[ DNA
We distribute full-length cDNA clones of Arabidopsis, moss,
poplar, cassava, tobacco, Chinese cabbage, Thellungiella
halophila and Striga hermonthica. The Arabidopsis genomic
DNA clones (TAC clone) were also distributed. In 2016, we
started the distribution of the ORF clones of Arabidopsis
transcription factor genes (TF clone).

M Cultured cells
Cell lines of model plants such as Arabidopsis, tobacco, rice
and Lotus are distributed. In 2016, the embryogenic callus of
Brachypodium distachyon was also provided to the crop
research community.

I User service
We conduct E-mail news services for both domestic and
foreign user communities regularly. Renewal of website was
continuously carried out throughout the year. In 2016, we
focused our efforts to prepare technical notes and references
necessary for maintenance and characterization of our
resources and uploaded them on the website.
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(4) Quality control of plant resources
Accordance with the Protocols implemented in 2014,
we have characterized the quality of plant resources at
the acceptance and distribution.

|$&ME§@&%

Development of Technology in 2016-2017

(1) ¥OAXFRXFTHERROT —2ZN—ZADFHE
RS IE, T A X AT DEBE R R — 2
VA R UTHTZICAIE DI 5Nz Araporté HE DY

effectiveness of our technologies in greenhouses.

(3) INA A AHAEDEARE
BARDET IV, 2F NI EY T Y Brachypodium
distachyon) 72 FNB AL T OREREMATICTE R 9 728D
HAPRHICIOMA TV S, TR 28 4 I3 BRBTEER
G v Z— L ORI NT, 7/ LR
ZIF BV HICGERT 5700z ED ., Mk
DR LT,

(3) Establishment of resource infrastructure for
biomass research
We develop technologies for utilizing a model grass,
Brachypodium (Brachypodium distachyon) in the functional
characterization of crop genes. In 2016, we applied the
genome editing technology under the collaboration with

RIKEN
| BioResource Center

Experimental Plant Division

BREE AV IN—1ER
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%{z V= AT —=BRX—=R 72V 7T BT DM 21T CSRS to obtain successful results. PR Co e
% W, 70— DT —ZN— AT DWW TR K Ig % U -l .;\(Eaxijgb[,:;?;srtiagtr];\
fii 72 B Z Too RTVR2 T FE R TITH ML T2 B9 R Rk - 3l I :|252201 6ﬂzﬁo) I\ E‘yﬁx = v : ¥AEH JEF Atsuko MATSUDA
GRED S T~ — 71— 2 & B TEHETIRRHT L U 2B ek Ks = | | |
DOFERE T —ZN—=Z I LTz, TOpICS in 2016-2017 I ;‘ : OF BT EMZEE [Senior Visiting Scientist]
201646129 F 57 A3 HE CREBM T CHBES N | < | ' R fRAbhucoo o
(1) Development of database for natural acces- 75527 I E B 11 X X052 (ICAR2016) 123 | s N | / @ BHIZE Visiting Scientist]
sions of Arabidopsis WL CSRS EH[ECHFO T — 2 & HBL TR #ZEI34 E | R E & 1R3h Yasuhiro TOMITAKA, Ph.D.
We are establishing linkages between our resource databases ST N\DREI R ToTe, FRERE TR OAXF X 3 ICAR2016 (6/29~7/3, EM™. &E) ICRELIEERD s
and the portal site of international Arabidopsis research, FIFZEDEERR— )L+ b & U TEEMHETS Araport D BR7—XR .%iﬁf ?géncy staff
namely Araport. In addition, we summarized the genotype BRFZE Y — A EERICEE 3 80 BRI DV T Fig. 3 Our exhibition booth at ICAR2016 (Gyeongju, * 77777777 H 'rOkOSAlTO 777777777777777777777777777777777777777777777777
and phenotype information of natural accessions and related BabEAEEEIC, SENICTREEN-FR a1 X Korea, Jun. 29-Jul. 3, 2016). ©/3— 2 A <— [Part-Timer]
species of Arabidopsis obtained by last year, and incorpo- FZF I HEER B S (MASC) OFERCSINLUTz, HE ﬁ? Yoshiko ASAKURA ZH E% Naomi ABE
rated the information into our database to increase the value @ 3 INBRP Zi U CH ERMZTE 5 7’:@?%1‘%*& ﬁﬁ'ﬁ i i? :JJ : Iiykz IL?SIX\F\:\;A iilzlg EEED; ;«le:i:t?n T/;VCV)T,:URA
of the resource. VY — R 7% B LT AG R, 2016 4E~2017 4EIC AT 1,800 VB AT FAZE Hiromi KOYANO  I\LLI FEZEF Yumiko KOYAMIA
. THCE T B E AR Y — A2 Rt 5IcE -7, AR IR FEFH Masami SAKAKURA AR #AZEF Yumiko NAKANE
(2) ¥ 01 2F AT % A LT A PR S RUR OB T B LR T LIRS X 115 #82% A L Hisoe NEMOTO
FEPPFIA R L ADMFIC S 1A X AT 2G5
1o BHREEE IR A DT > — JRSE BLAESK (D We joined the 27" International Conference on Arabidopsis
BN B LR 72 & ORI L 3L T B 7L 2 o Research (ICAR2016) held in Gyeongju, Korea, and
DT %o PH2BFLE S [T E M A/ N —2 3 communicated with the user scientists both in the meeting
A&7 BYZ I (SIP) 75 E DFEIC KD RIS R rooms and at the exhibition area. We had discussions with the
I3 EEEHE LT IRAE BN D BHFEN DI O 2 72 e people from Araport, the portal site of Arabidopsis research,
., RN OB 1T B OBGEEZ T2 7, in order to establish a link between Araport and our resource
databases. In addition, Masatomo Kobayashi, the head of
(2) Establishment of strategy for utilization of Division, joined the Multinational Arabidopsis Steering
Arabidopsis in crop research Committee (MASC) to discuss about the future goal of i
We perform collaborative studies with RIKEN Center for Arabidopsis research. 4 ﬁ?%ﬁfﬁ%?ﬂ’f XFRXFERAVTEREBRZROEEIC
Sustainable Resource Science (CSRS), National @ Through the 3" Term NBRP, we have prepared various types Eﬁ:b%ﬁﬁllﬁﬁﬂg ($EE28$8H25E|~26E|I%1E)_ .
Agriculture and Food Research Organization to utilize of resources originated from Arabidopsis natural accessions, Fig. 4 Training course. for the rfasearche'r Who,ls going
Arabidopsis in the studies of biotic stress response. Since and 1,800 materials of such resources were distributed in the to study the plant science using Arabidopsis (Aug.
2014, we have engaged in the Cross-ministerial Strategic 2016 fiscal year. We expect much contribution of our 25-26, 2016).
[nnovation Promotion Program (SIP) conducted by the resources to the plant science by utilizing the genetic and
government and have developed novel technologies for phenotypic diversities in the materials.
plant protection from biotic stresses under the collaboration
with industry and academia. In 2016, we evaluated the
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Yukio NAKAMURA, M.D., Ph.D.

20 tHAZHIZRD 100 FRiICRE SN IS ERMIE. ERREMRICKEGRBEZLOL, i, REAEE
HRIBETIRVRLTERTER R LMK DBILIE. JYEZLOMBREHLEBELTREDOHEMREERTESZLND
BN GIRRZEH LT, AT, Z22MLekZE I 2Rk E S 5 IFRTES IPSHIBIRITORMAEIL. kg
ZFALEMESBFEREMICKECLIF 2, HETIE, BEEIZ 1T THIIETN ARG E /OB ITIX
&L, REEEREZBREBICEREL. RRBREOSH MMz, LKERNDHEE ICRETIERZZTLTVS,
Methods for culturing cells in vitro were first developed approximately 100 years ago in the beginning of 20th century
and they have been vital for many studies that have contributed very considerably to the development of the life
sciences. In particular, establishment of immortalized cell lines has enabled the repeated use of defined cell types by
many scientists as a common research resource. In addition, the development of technology to generate induced
Pluripotent Stem (iPS) cells, which can differentiate to any and all kinds of tissue, tremendously extended the fields
of research to which cell lines can contribute. Our division is principally concerned with collecting and providing such
immortalized cell lines. We perform the important function of quality control of the cell lines so asto ensure the

reproducibility of experimental results using these cell lines.

INAF)Y—ADPE 1R 77 - Fefit

Collection, Preservation and Distribution

(NN 1F)Y—ADINE

W ISR OMIEM RN EE L T2 B TE DLV,
WAEL 73 B I ZE D BFZEE AR M DA E L
IF U T TR WIRIUIE, BFZE O FE R DI T L 755,
ZTTC, BRRITHRAM 2 —FE U TR IICE RS 25
INVURENEERGEERI-T ks, £z, Hila
BRI LIz DR IR W e tticid, BIHFEEIC
Koo T ZE BT 2 A EE La i, SEaM
Hakk M RIS B T L ic > TLES, o T. EHELHM
R RO IE A SR E WSS BB N T EHED
WETH B, AT, IMEDEFE G LM EOR
WA FEIRICES R DM EIC > T HRIcw B 755
A ENEZE DO TG IChiz5 b binoTzlzd iR E>
THINN Y P REDOFE P ERL 2> TS, TEREE
LU TWVA DI IPSHIETH S,

FROESEMRZEAZI 2 =T D= —RIHABNL,
BRI N> 7 TlE, K02 OMEM R EINET 255 )1%
BT TWVB, FEROMINNY 7 HEDO RO R UTZARBE
{LHIfaRE CTH o Te . TR LTS HA R A5 87
BV TIE, AERHEOLS B TS5/l =—X
EELE>TED, Z5 LizMTat Rl o - f2fitic b HD
ATV, Biffld, B MBRmAITE CREGE) MU e MY
R GRS 2L Tna, £l e MRD

MR D X575 75 A <V — il ORI I fm B 7%
HISBLREETH BT, THUIH G 58 T—ROWIZEH
M Ml K OHEIC A T E &M OB ICES DTV
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(1) Collection of bioresources

In many types of research, multiple different cell lines are
required. The gathering of these resources from other scientists
or institutes can be a laborious process and can cause significant
delay to the research. Thus, a Cell Bank that holds a wide range
of preserved cell lines offers a considerable benefit to the life
sciences research community. In addition, in the absence of
such a facility, it is likely that many precious cell lines might be
lost, for example, after retirement of the scientists who
originally established the cell lines. The Cell Bank is therefore
also essential for the sustainable preservation of cell materials.
Furthermore, due to the current diversity of research topics
across the whole spectrum of biological sciences, the cell
materials required by the life sciences research community are
increasing exponentially. Thus, the role of the Cell Bank is
expanding and becoming increasingly more important. The
most important recent topic relating to cell materials is iPS
cells.

In order to respond to the high demands of the life sciences
research community, the RIKEN Cell Bank is enthusiastically

collecting new cell materials. Until recently, the main cell
materials were immortalized cell lines, such as human cancer
cell lines. However, researchers in the fields of regenerative
medicine and developmental biology now have increasing need
of primary cells (non-cultured cells or cells cultured for a short
term), such as somatic stem cells. Therefore, the RIKEN Cell
Bank has established a system for collecting such cells and is
now able to provide human umbilical cord blood cells and
human mesenchymal stem cells. Needless to say, the
appropriate ethical issues have been considered and taken into
account in our use of such human cell materials. All of the
procedures relating to human cells received the approval of the
ethical committee of the RIKEN Tsukuba Institute before their

initiation.

(2) I\ A F)Y —RADRTZ - Bl

e, B2 B CHETRE: ME%E (B
ROEAN ] ZRALUZOBRLIEDT ST THB, [>T,
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N5, KR N> 7 BB IRz (RF « BEH B Vo T ki,
LERFHIME ORI N MR Z AL, TNZHERFdT S,
LS eiITES R,

MO EAN R MBS FE LT, AEYEYY & Mt
e OFRFE ) ICBIT 2 MENH 5, MEYITHERELTIE,
HHE., B, VANV ABREDDHD L HEDSMEYEGON]
BEMEDAD DN, mEFEZILDEFNIVITRNDON, <
AT TARVERTH D, M7ELIE, <A AT AHER
R UM DIEE ACIIIER T BT LR FDEFIZ
BB THD, TN ITIEESDEIATTS TR
BB E IV —F U REBELE LTHD AN, AT ARE
DI Ozt LTV 5,

Cell Engineering Division

AT RERNICIZ T DD THUL AL L, 1ZEALE
OMIPACBI L TIEREBE DA TIER BN RAGETH S,
nc, BIE T LNV TOFRAEE D BHFE XN 2 LU DB
F5T. HIRRRER (HOMAakE DEDIEZ) NS TN E
FLUTLE-T, BHIETWE., BiETF20Rhz v
ICkD, MR MHIPTRETH D, Y EIE IR E
TN IS BTV —F Uit L > T,

(2) Preservation of bioresources

The aim of science is to discover fundamental truths and, as a
direct or indirect consequence, new technologies may be
developed. The insights and technologies derived from
scientific research must be reproducible in time and space. To
ensure such reproducibility, the quality of experimental
materials is very critical. The most important contribution of the
Cell Bank to ensuring reproducibility is the stringent quality
control of cell materials.

There are two characteristics of cell materials that are essential
for maintenance of quality: freedom from contamination by
microorganisms; and free of misidentification. Many different
microorganisms, such as bacteria, fungi, viruses, and
mycoplasmas, can infect cell cultures. Contamination by
bacteria or fungi is less of a problem since they tend to
overwhelm the culture and cause it to be discarded. In contrast,
mycoplasmal infection is very problematic, since infected cells
can survive, usually without any effects on cell growth.
Therefore, cell banks around the world routinely carry out
examination of cell cultures for mycoplasmal infection.

Most cultured cells share a similar range of morphologies
irrespective of their origin. For example, adherent cells can be
separated into a small number of categories, e.g. fibroblast-like

1. HelLa.S-Fucci (MiRBEEA< —H—CH B FucciZHIEL T % HelLa #{lif3)

Fig.1 Hela.S-Fucci, a subline of HeLa expressing a cell cycle indicator, Fucci.
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cells, epithelial-like cells, etc. Thus, it is impossible to
distinguish cell lines solely by morphology. This characteristic
of cultured cells has resulted in many cases of misidentification
of cell lines. Nowadays, molecular genetic techniques have been
established to enable detection of misidentification and the
major cell banks around the world routinely perform these
analyses to ensure provision of cells free of misidentification.

(3) 1\ A F VY — R D121

I S 7 hiia 7z —FEEHT 5 L DE&KIE, TR
DB 72 DB R D § R TR E SN T 6 —
JEICAFTELILTHD, [ —HICAFTES &l F
WRZ UL, BRI Z BB AT TERE VS TETH
%o EWRTEIS, MRAAE CRRICASECHIIERD (3(FF
B Iz S BHESRAEDN A RETH B 18D, HIRFHE ML T fEIRAE
ICHAF T BTN ATRETH S, BRI N7 Tk, ThE
TIC 2,100 FEFHLL L O AMIEZ R A rT BE AR IRAE IS B (i L
TWa, ZOFE, SHBEEIIERL TV TFETHS, T
CHUEDOFERMR A EUZ 4,000 L FISELTHED, EON
Sl JEEFIREE « BRI Z &, JRES D&
fat Rz 3Rt L, AEmRZEVIZE I EHE L T B,

(3) Distribution of bioresources

One requirement of a Cell Bank is to provide all of the cell lines
requested by researchers at the same time, i.e., to produce and
dispatch the requested cell lines in as short a time as is feasible.
Fortunately, the vast majority of cell lines can be easily
cryopreserved, and thus it is a relatively straight forward
process to prepare cells for immediate supply. At the moment,
the RIKEN Cell Bank possesses more than 2,100 cell lines as
immediately available cells, and the number of lines is gradually
increasing. In the recent several years, the RIKEN Cell Bank
has provided more than 4,000 cell samples in a year to institutes
around the world, including not-for-profit and commercial

institutes. Thus, our service provides an essential infrastructure

for sustainable and rapid development of the life sciences.
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Development of Technology in 2016-2017
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FORILH YR BT D BT L Te N L2 AR HIAE (induced
Pluripotent Stem cells: iPS ) B 75 ffiid. Akl Ause
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1320120/ — NV R P E 22 EH Uz, BT N
2O BRIV —T DRI LTz iPS IS B 9% (H 5]
THE—DHIN NV BEBIE LT, 2 D% i - Fit 252 LT
W5, iPSHINEELARE. FAEEAIE DB DORELT, K’
BIFEADISHEIRFEN TV S, BIAER. BphitEERD
BEDNSRIRZ RIS 5L I RARETH S D, HED
R HIasE 2 S iPS Ml BN L, 2 0D iPS il DKk
HifazZER OMEEAE) I hid, Sz DRERITN & LT
PEEWIRICICH BT ENRETH D, Ko, AIFEMITLE
DISHTE CTOEMENRETH S, Hol TIEARNIML R OH
faZz W TiPSHIldZ /B9 2 LB el k> THD, &K
BENSPSHIFIZ KT T2 CE MR B AITIEZ>TE T,
PRI N> 7Tl B B e MR SR iPS fllffd D FF
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FAFEICHDAHA TV 2,

Development of technologies for iPS cells

The technology for establishing iPS cells was developed by Dr.
Yamanaka of Kyoto University, Japan, and was a landmark
breakthrough in life sciences. Dr. Yamanaka won the Nobel
Prize in 2012. The RIKEN Cell Bank is providing all of the iPS
cell lines that Dr. Yamanaka has established and has described
in publications in major scientific journals such as Nature,
Science, and Cell. The technology for establishing iPS cell lines
is attracting the attention of researchers not only in the field of

M2. RAOATSAIBREE. BIEMHRE () LHERR (B).

Fig.2 Mycoplasma infection. Negative cells (left) and positive cells (right)

regenerative medicine but also in the field of disease research.
For example, it is possible to obtain neural cells from iPS cells
established using cells from patients with neural disease. Such
iPS cells are termed disease-specific iPS cells. The RIKEN Cell
Bank is developing technologies for efficient culture and quality
control of iPS cells so as to prepare many iPS cell lines as short
a time as possible in a good quality.

O
| FR28FEEDIEYIR

Topics in 2016-2017
kDO RREEREORIE

MR TN 738 S0 S, PR D B R Pt
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phosphorylase Z #f G2 U THIEL Tz, 74 VYA LIRE
L. ZHHEOFYMNHELTH>TWARICEZETHE)
PIREIC K> THEED R0, BEVKBNC K > TREIE R
BAHTEZFIALT, Btz HE 352N mE T
HTH%, I, M HR LB O XORED Ey
MAEE LT, SRV RU7DNAZNSRE Ul THEY#
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T U, HREWIED RS TV AR FEL RV &z
MR,

Authentication of the origin of animal species

In relation to the origin of animal species from which each cell
line was derived, we have examined it by the conventional
isozyme analysis of two different isozymes, lactate
dehydrogenase and nucleotide phosphorylase, similarly to other
cell banks such as ATCC in USA. The isozyme analysis
depends on the biochemical feature of certain enzymes that are
common to several animal species, but show different pattern in
electrophoresis. Recently, a more robust molecular method, the
species-specific PCR analysis of mitochondria DNA, was
established to identify the origin of animal species of cell lines.
We have used this molecular method to test and confirm the
origin of deposited animal cell lines since 2011. In 2015, by
information from a user we noticed that one cell line deposited
before 2011 was misidentified relating to the origin of animal
species. Based on this incident, we decided to apply the
species-specific mitochondria DNA analysis to all animal cell
lines that have been deposited before 2011. In 2016, we finished
the analysis for all those cell lines and fortunately we did not

find any misidentified cell line.
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CNFECONKIAI =T DMfRE LHRIC KD, EIE T
FLORFEENI S R E TIC 3,808,700 FRISIE LTz,

deposited by Dr. Masato Kanemaki of the National Institute of
Genetics (NIG) before his publication. In addition, green-,
yellow- and red-luciferase genes of fireflies (Fig. 1) and pH

sensor GFP of a seacactus were deposited by Dr. Katsunori

FFFTIRRERIV  Pyrocoeli matsumurai 5

o v o v 9o v 9o v 9o Ww
PHOE © 6 ©o N N © © o o +—

Ogoh of Olympus Corporation

By continuous support from the scientific community, genetic

materials have been accumulated to a total of 3,808,700 items

=5 /& 18— c=28)

o by the end of this fiscal year.
Yuichi OBATA, Ph.D.
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spread of genome editing technology has expanded remarkably varieties of species as research EOBEZEHBY. pHHAZIL L TEED LA ELN, T5 F2HEOPRIENTNBEDTHY . BHAEFLTCIEAL
materials. The main approach in the life science research is now based on these advancements. I R B TRDIBDFIDEON S BB MR NZFETHO. BESNAUIVIZEE. 7). REfE oD
Cutting-edge and ready-to-use genetic materials are essential in researches to elucidate underlying Figure 1. Examples of green-, yellow- and red-luminescence of 10% 75\‘%'%1‘5:%?3“?“5&3?%%?50 PR 28 K
mechanisms of sophisticated biological phenomena, to discover causes of diseases, and to develop lreC(.)mbmant frefly IuC|feras§s. They have two (o four times br.'ghter Lij MRELIHTEY Y —A661 D55 74DV —A (1] 11%)
. . i . uminescence than that of widely used a common North American ISR LTz, 2DH 531 (115%) DY —AZHERRL.
therapeutic methods, drug discovery and biomass production. firefly and are less susceptible of color change by different pH. Green-, 43 ($17%) DV — R DN TR AT IR ATREE L
The Gene Engineering Division collects important and valuable genetic materials of human, animal Yello.w-.or Red-emission can be obtained and allow multicolor P BRI AT L. HERO BN
and microbe origins developed in Japanese and international scientific community, and distributes these monitoring. FAREE G B — A DS . FIZEDE O LR
materials to scientists after rigorous quality control in order to ensure the reproducibility of experimental {HICEBLT W3,
results. By these activities, we aim to contribute to both the basic academic research and the innovation (1) Collection of Genetic Materials
for improvement of human health and environment. By comprehending the trends and the needs in the life science (2) Preservation and Maintenance of Genetic
community, we have been collecting valuable genetic materials Materials
developed by Japanese and international researchers. Since The genetic materials deposited by individual scientists are
2014, we have extracted 10,160 articles written by Japanese examined for their qualities by the growth rate, restriction
researchers from 90,396 articles of scientific journals and have enzyme mapping and nucleotide sequencing, prior to
\ N = asked directly authors of 744 papers for deposition of their preservation. Recombinant adenoviruses are examined by their
l \/rz- IJ / Zo)l‘lﬂ% * 1%?? . *Eﬁi‘ MHOEEEMRKEN, materials. We received 98 (13%) positive responses of their infectious titer and contamination of replication competent
Collection, Preservation and Distribution SAEREE, FFREAWITIS A TTEWW 23 R ERR 20O i Ik 3 deposition. These resources provide valuable opportunities for adenoviruses. On the other hand, for large clone sets and
(1) BIFHRORE FIFEAE DRSS U7 iPS MUHER A7 20 205 F D8 (n A A A progress not only in basic sciences but also in the fields of numerous clones as a package deposition, materials are stored
WHEBhm 2 R CHIE L. BN ORY: - WHZEREEI DT HFEFHLIOATA VARG Z— G NFARNCEFFEL TV medical sciences, drug discovery, development of diagnostic first without quality tests. Only when request comes, the quality
HEDFHFUTCBIETMEOWEZTT> TS, 26 4F 2N BN B ARG AT DO B R NS DA LTz 228 technology. These bioresources have been frequently requested tests on the requested individual clone are performed. Since
DK, 90,396 $RD a3 H B HA NEHE DM 10,160 $] DB DD RIC KB FEBIRNIEE (A —F> T 7 aik)icfi and utilized by scientists all around the world. September 2014, we have posted in our web site the
ZHa L. BT RZ R LT 744 IS DWW THFREEW, S5/ 74\ 2— RISz, EHIC, AU In this fiscal year, Dr. Yasushi Okazaki of the Saitama Medical announcements about corrections in usage, quality and relevant
BT UTze 3BT UTEH 13% 1B 725 98 il DEFFER] DR AR SO/ U ESIc K> TR I N ZNE N University deposited his retrovirus mouse gene expression information of distributed bioresources. The items of quality
W0, cNbDUY — R, RO A 5T, k. B, ROFRNEFFOROVERILV Y T2o—E (K 1) vectors for testing efficient production of iPS cells, responding control tests performed at deposition and before provision are
GEggt - A3, EL T2\l T2 WG kS LIV R VHEpH Y — GFPEET-7a— & E AT to our request. Knock-in vectors for the regulation technology shown in the web site and results of the quality control test of
DA/ N—=2ayOFRBEHGFTE, Iz a=7+ TN, FNFIREATREE Lz, of protein expression by the Auxin degron method were clones are also shown in the web catalog. In our records,
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Activities in the RIKEN BioResource Center

approximately 10% of collected clones have some errors such
as mis-identification or wrong information. These errors reflect
the fact that resources used in research community contain 10%
of errors. This is a problem not only in Japan but also in the
world. In other words, more than 10% of time, effort and funds
are wasted because of these defects. In this year, we detected
errors in 74 (11%) out of tested 661 deposited resources. We
removed 31 (5%) and corrected 43 (7%) resources of these. Our
Division provides materials with ensured reproducibility under
rigorous quality control to contribute to the quality and
efficiency of scientific researches.

(3) BALF M DR
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(3) Distribution of Genetic Materials

We have cDNA clones and expression cDNA clones
corresponding to 80% and 50% of all human genes, respectively.
They are ready to be used. The majority are the full-length human
cDNA clones developed by the MEXT Genome Network Project,
and by Dr. Seishi Kato of the Research Institute of National
Rehabilitation Center for Persons with Disabilities. These clones
have provided excellent opportunity for studies in various fields.
The clones can be searched in the Human Gene A to Z List at
http://dna.brc.riken.jp/en/search.html and KEGG (Kyoto
Encyclopedia of Genes and Genomes) database.

In this fiscal year, frequently requested resources are newly collected
pMK243 (RDB13919) and pMK287 (RDB13930) for the Auxin
degron method developed by Dr. Kanemaki of NIG as mentioned
above, an expression vector of Cas9-poly(A) with improved
efficiency of the genome editing (RDB13919) developed by Dr.
Tomoji Mashimo of the Osaka University and Dr. Kazuhito Yoshimi
of the NIG collected last year and Hippo signal reporter
8x3'Gli-BS-delta51-Lucll (RDB08061) developed by Dr. Hiroshi
Sasaki of the Osaka University. In this fiscal year, 1,150 items of

genetic materials were distributed to 450 institutions in 23 countries.
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Development of Technology in 2016-2017
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Needs and interests in the development of bioprocess for novel
materials and energy production from plant biomass have been
growing. We have constructed total 207 plasmid clones of 84
enzymes originated from 12 microbes for utilization in the
bioprocess such as saccharification of plant biomass by the
collaboration with RIKEN BRC Microbe Division (Japan

Collection of Microorganisms: JCM) and the RIKEN Center for
Sustainable Resource Science (CSRS). In this fiscal year, we
collected newly 10 genes including glucuronoyl esterase CIP2 like
protein and xylanase-chitin deacetylase that are considered as a
cofactor for lignocellulose degradation. We are also analyzed the
protein production using E. coli as a host and expression vectors of
12 cellulase and xylanase genes obtained from Paenibacillus sp.
strain JCM 10914, intestinal symbiotic alkaliphilic bacteria in
termites and assayed enzymatic activity of the recombinant
enzymes. These genes are available from us and associated
information and technical comments can be found at our web site
(http://dna.bre.riken.jp/en/biomass.html).

The recombinant adenoviral system is a powerful tool for gene
transduction. On the other hand, it is difficult to obtain infectious
virus with high titer. To overcome this problem, we generated a
Cre-loxP regulated fluorescent adenoviral expression vector
(Kurihara, C. et al., Biotechnol. Rep. 12, 26-32, 2016). This vector
allows to produce recombinant adenoviruses with high titer and
also to monitor their proliferation, so that even beginners can
handle without difficulty. In addition, we are developing new
applications of adenovirus, including the CRISPR/Cas9 genome
editing system and the induction of cell differentiation by
introducing defined groups of genes.

We have been participating in the project of the CRISPR/Cas9
genome editing mouse construction together with the Experimental
Animal Division for three years. 45 gene-knock-out and 2
point-mutation strains have been successfully generated so far.
These mice will become available after phenotypic analysis by the
International Mouse Phenotyping Consortium (IMPC) pipeline.
You may find these mice by searching with "CRISPR/Cas9" as a
keyword at the website of the Experimental Animal Division. Our
Division has been carrying out plasmid constructions, production
and purification of RNAs and genotyping of candidate offspring,
while the Experimental Animal Division takes parts of selection of
targeting gene, injection of RNA into mouse eggs and care of
mutant mice. In order to accelerate production of mutant mice, we
have already established the method to prepare a large amount of
RNA with high purity for electroporation. We are now examining

an electroporation method using fertilized mouse eggs.
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Topics in 2016-2017
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The 2016 Nobel Prize in Physiology or Medicine is awarded to

Gene Engineering Division

Honorary Professor Yoshinori Ohsumi of Tokyo Institute of
Technology for his discoveries of mechanisms for autophagy.
We opened a website of bioresources for studying autophagy
including mouse strains and cell lines as well as DNA resources.
We will continue dispatching information about bioresources

and promote use of our resources by more researchers.
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Microbe Division: Japan Collection of Microorgamsms
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The Microbe Division in RIKEN-BRC known as Japan Collection of Microorganisms (JCM) has been

collecting, preserving, and distributing microbial cultures. Our mission is contribution to scientific

communities in a variety of research fields with microbial resources useful for researches related to

environmental and human health issues as well as for general microbial studies. As a research and

development laboratory, we are working to continuously improve our functionas a microbial resource

center, to exploit new microbial resources, and to develop techniques investigating diversity and

function of extremophiles and yet-uncultured microbes.

IN AU —ZDIRE -5 - 1244t
Collection, Preservation, and Distribution

1981 4F IZ JCM (Japan Collection of Microorganisms) & L
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Since established in 1981, JCM collects, preserves and
distributes microbial strains representing a wide variety of
species of aerobic and anaerobic bacteria including
actinomycetes and lactic acid bacteria, extremophiles, archaea,
yeasts, and filamentous fungi. After integrating into BRC in
2004, JCM has been focusing on microbial strains that are
useful for researches for environmental and human health
science. JCM has been engaged in the National BioResource
Project of Japan as a core facility of “general microbes”, and
aims to strategically establish biological resources of the

highest level in the world.
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(1) Collection
JCM annually accessions a large number of microbial strains
deposited by researchers in various countries. These
depositions included strains very useful for researches related
to environmental and human health issues, such as degraders
of biomass or environmental pollutants, species involving

carbon or nitrogen cycling in ecosystems, isolates from

commensal or symbiotic microbiota associated with human
body, and value-adding strains for fermented foods.
Approximately two-thirds of the deposited strains came from
abroad.

A typical feature of the JCM collection is abundance of type
strains and their derivatives, which are very important for
researches in general microbiology as well as microbial
systematics. Concerning the collection of type strains
particularly of bacteria and archaea, JCM has received the
world-wide reputation for one of the highest positions as
microbial resource centers. Therefore, JCM greatly
contributes to the conservation of biological diversity. Type
strains are well characterized physiologically and genetically
and valuable microbial resources for researches in various

fields of science.

(2) MEMRDRE - REEE

IR UTAERR I, IRAMAEYI OGRS, A1
PRERBR, rRNAEG A DT FIC K ORI L2352 AR
HEEMLTWVD, K112% DZ AMEYIRR T, HROHD
EZZTUOREGEDPRHEN, 2O3B0/ 8% 2
IEUTHES R F LTz, ik, IEREESHEMRE
M) Y — AR AT 270 N EeshFbicH
RERIZL TV D, TOXIBMEMRD HEE IOV
T, MBI AY NOEEEE TH % 15S09001:2015

ulqu%‘f‘Hi(‘szXT?L %@mquFT E@Duéﬁﬁ%(ﬁ
1o e OHEEARFNC KD FHEZINEL T, SV EEMEZE
4212 DITBZD TN B o IR LT YIRR R, S
WS LR 8 DVind b d 2 O MRFEEE VT ZE
WA T2 FMEL TV 5,

(2) Preservation and quality control

On receiving a deposited strain, JCM extensively checks its
viability, purity, and authenticity. Near 12% of strains
deposited to JCM unfortunately found to be unacceptable and

Microbe Division: Japan Collection of Microorganisms

JCM asked the depositor for resubmission of the strains in
order to pursue high quality of the JCM collections and to
ensure the accuracy and reproducibility of the researches
using JCM strains. JCM has been accredited by an
international standard of quality management system,
I1SO9001:2015, and tries to improve the system continuously.
JCM basically employs two preservation methods, freezing
and freeze-drying, in order to maintain microbial strains

safely and stably.
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(3) Distribution

More than 16,000 JCM strains are now ready for
distribution. Every year, an average of 4,000 strains are
distributed, and more than one-fourth of them are
distributed abroad. This year we distributed JCM

== [JISON) 7%

M NO. 1468

DATE _weicawm

1 £ REZRT COHMEMKDORE A REAOHEMRD RIEEIEFER

Fig. 1 Left, Preservation of microbial cultures in liquid nitrogen tank. Right, Ampoules of freeze-dried microbial cultures used for

distributions.

60

RIKEN BRC Annual Report 2016~2017

RIKEN BRC Annual Report 2016~2017

61



% 5
Clion of MSS,

"
&
#
b
H
B
%
=

F-SVE- R

Activities in the RIKEN BioResource Center

strains to over 33 countries. Near 70% of distributions
from JCM corresponded to type strains. JCM also
distributes microbial genome DNA in collaboration
with the Gene Engineering Division of RIKEN-BRC.
Using JCM strains, 560 original scientific papers have
been annually published in these years. JCM strains are
also used in 80 published patent applications annually.
Through our on-line catalogue database, JCM exhibits
not merely basic information, taxonomic classification,
and characteristics of JCM strains but also related
publications including those using JCM strains. The
catalogue database is continuously updated. We set the
links to web pages corresponding to JCM strains in the
NCBI database, if available, where information of
many related publications and genes is further linked.
We also tried to enrich the information of genome
sequence, useful characters such as assimilation
abilities in yeast strains, and so on. The information
related to microbial resources contributes to the
improvement of research quality as well as the
enhancement of the use of them.
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Development of Technology in 2016-2017
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We aim the followings as our research and developments.

(1) Exploitation of new microbial strains as beneficial
biological resources

(2) Development of efficient methods for microbial
identification and techniques using microbial resources

(3) Development of analytical and handling techniques for
extremophiles and uncultured microbes

As new microbial resources for researches in environmental
and health science, we isolated a number of microbial strains
from various sources, identified, and proposed more than 20
novel species annually. We inferred highly resolved
molecular phylogeney, investigated structures of microbial

communities, and analyzed single-cell genome sequences of
yet-uncultured microbial symbionts.

2
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Fig. 2. (A) Microorganisms (dark spots in red circle) have
been found colonizing on ancient murals in Takamatsuzuka
Tomb. Photo, courtesy of the Agency for Cultural Affairs. (B)
Kendrickiella phycomyces JCM 18027, isolated from the
Kitora Tomb, and its conidiophores, conidiogenous cells, and
conidia, on Potato Dextrose Agar. This fungus is supposed to
be associated with biodeterioration of the plaster and plaster
walls.
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JCM has rescued endangered valuable microbial resources,
for instance, when a laboratory is closed. This year, JCM
received the transfer of a collection of 730 microbial strains
(filamentous fungi, yeasts, and bacteria), which were isolated
from wall paintings and their surrounding environments in
two ancient burial mounds, Takamatsuzuka and Kitora
Tombs, by researchers from the Agency for Cultural Affairs
and the National Research Institute for Cultural Properties,
Tokyo. These microbial strains, now available from JCM
upon request, are rare with respect to the isolation sources,
and valuable for elucidation of the cause of biodeterioration
of the wall paintings and for studies of conservation science.

Microbe Division: Japan Collection of Microorganisms

BEE A IN—HER
Members
@ =K [Head of Microbe Division]
KHE B Moriya OHKUMA, Ph.D
 @FEHEHET = J—H— [Unit Leader of Resource Advancement Unit]
BB EF Masako TAKASHIMA, Ph.D.
| @S{EHIRA (Senior Research Scientist
[ 7T Gen OKADA, Ph.D. L% & Takuji KUDO, Ph.D.

R B& Takashi ITOH, Ph.D.  BREH {1 Toshiya IIDA, Ph.D.

. @W%& [Research Scientisd
IRAS Y6 Mitsuo SAKAMOTO, PhD.  BREF P& Takao IINO, Ph.D.

@AM (Senior Technical Scientist
KANA § Tsutomu OHWADA

. @WAWIRA ContractResearched
JER% 1748 Rikiya ENDO, Ph.D.

C @FU=HINAZYT |l [Technical staffll
$REH %535 Yumi OSHIDA £5 SE Koji SUZU

@7 REVNAssad
548 1£4X Kayo KUSAOKE
EI AT Shino IWAKI

 @BERIFA%A Postdoctoral Researcher]
E B 51 Masahiro YUK, Ph.D. (/14 RFiZE&8F — Ls /Biomass Research Platform Team)

Z= % Chol Gyu LEE, Ph.D. FEAS #5 25 Yuki NISHIMURA, Ph.D.

@EEHZEE [Visiting Scientist]
FH_E B— Jun-ichi INOUE, Ph.D.

O KEPRE Y —F 77V A b Uunior Research Associate]
{3, SR Yukihiro KINJO
@M%k [Research Fellow]
Sineenath KUNTHIPHUN, Ph.D.
 @FHELE (StudentTraineel
7% BRIk Mai NAGAMORI =37 #8f Tatsuki MIURA
T2 {5 Nobuaki TSUCHIYA  /]NSE R #&25 Ayaka OGASAWARA

Patcharaporn HOONDEE

O RERE [Agency Staff]
bt FEF Keiko KITAMURA & T ZETF Youko MORISHITA
FE7K FEATF Mikiko SHIMIZU 5B $%F Hiroko NUMATA

@/ \—hZA— [Part-Timer]
]\t RF Tomoko KOBUNE 2R TELSE Naomi YANAI
B2 BBF Akiko MIVAMOTO A ZNE & Sayuri NAKAMURA
LIS B33 F Yuriko YAMAMOTO  #5F TE 35 Naomi SAKURAI
%8k IEF vumikoGOTOH ~ $8F —3& Kazumi KOBE
1REE R Mio ITO IKEF =X Misaki MIZUNO
Z5 748 Wenjuan LI 43%8 FOFNF Wakako BUNRYO
AL S2HE Nao IKEYAMA HELL BRI F Maiko HORIYAMA
77K SEE S Michiru SHIMIZU

IR S HE .

62 | RIKEN BRC Annual Report 2016~2017

RIKEN BRC Annual Report 2016~2017

63



S ST LR

BRI RME

Activities in the

RIKEN
BioResource Center

EERAEIT I =

Bioresource Information Division

SyVaVEEREE

EFBE HE)
Kaoru FUKAMI, Ph.D.

BIRBTRMTETIE. BHBRCHUE. #H. RE. RHULTVBN\IFVY—RZEHRDIC. ZORRE
BHRGSUICHEEREZINEL, T—2N—RL. VIT7H2079GEDTI2NVIAY TV ELTRETS
Téz, BIYV-ABRBEEELTITOTUWS, AREMISES/N\A1F)Y —RZRUVTERT 3w
ELRREMREIZI L T4 —ICRETBILET. FATHAIVADREICEML TS,

The Bioresource Information Division collects information on the whereabouts and characteristics of

bioresources preserved in RIKEN BRC, constructs databases, and offers bioresource information to

research communities in the form of “bio-digital-contents” such as web-based catalogs, in cooperation

with the BioResource Divisions. By disseminating information necessary for selecting and utilizing the

bioresources suitable for respective research purposes, the Bioresource Information Division contributes

to the advancement of life science.
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Development of Technology in 2016-2017
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(1) Collection/management/distribution of

bioresource information and development/

operation of databases (Fig.1)
The Bioresource Information Division opens the newest
information on the whereabouts and characteristics of BRC
bioresources to the public on the internet in the form of
bio-digital-contents such as web-based catalogs, which can be
updated whenever necessary and can transmit large amounts
of information. The web-based catalog is a database system
with user-friendly search engines to retrieve bioresource
suitable for each research purpose and to look up its
characteristics and the necessary condition and procedure for
ordering.
In the 2016 fiscal year, following the previous fiscal year, the
division supported for the BioResource Divisions to expand
the system which works on the contents update of the web
pages of each division. Concerning the hyperlink setting from
other databases such as IMSR, NBRP and KEGG to the
detailed pages of the web-based catalogs, the division
increased the kinds of the bioresources equipped with the
hyperlinks as well as the total number of the hyperlinks. The
division also analyzed the number of accesses to BRC
resources via those links and fed back the results to each

MZea=a=-71— ez

Research community Publications

Retrive

INAF FORI AVF Y
Bio digital contents
(UNMAFVY =R T—BR—=R, K—LRX—)
Resource (Bioresource databases,Homepages, etc.)
Center s

TEHRIRMH Uy —ZD

) Dissemination of Bioresource
bioresource information

[BHRUNEE - FRAT
Collection&analysis of
bioresource information

HEfit ES T
distribution Support

BRC /N1 #1)Y—X /BRC bioresources
1 BFEo7O—Fv—+

Fig. 1 Flow Chart

BioResource division. In parallel with these developments,
the division continually updated the web-based catalog data
and provided the latest information to BRC users.

The division also handles distribution information and user
information of BRC bioresources. The distribution
information and user information are important also for the
grasp of BRC users and their needs. The division maintains a
database system for performing the bioresource distribution.
With the introduction of a prepayment system for overseas
distribution fee, the division reviewed and revised the
processing flow in this system in the 2016 fiscal year. The
division also assisted distribution of mail news from each
BioResource division to users by using the user information.
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(2)Development of a musculoskeletal model of

laboratory mouse
To analyze motor functions of laboratory mice, the
Bioresource Information Division develops a
physics-based methodology. In the 2016 fiscal year, the
division developed a method for estimation of muscle
origin and insertion sites for the development of a

Bioresource Information Division

laboratory mouse musculoskeletal model. The division
is also working on development of tools to measure
ground force reactions of mice.
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ISO stands for an internationally uniform standard promulgated by the International Organization for
Standardization, and ISO 9001 is ISO's flagship management system standard for quality. Getting the ISO 9001
certification does help RIKEN BRC (BRC) demonstrate to the interested parties that we, BRC, can securely
distribute biological resources and services with consistently the highest quality on time. It acts as an active
system to streamline our processes and make us more efficient at what we do. Furthermore, it endorses BRC to
raise stakeholder satisfaction, and provides a coherent framework for growth and sustained success.

We, “the Support Unit for Quality Management (QMU)” will endeavor to take all possible measures for Quality
Management System (QMS), Total Quality Management and Reliability Engineering, and also encourage human
resources development through facilitating some ISO promotion programs.
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(1)ISO 9001 Hybrid Examination Audit (renewal and 2015

edition upgrade)
ISO 9001:2008 was completely amended in September 2015 in the context of
the drastic advancement of ICT and the age of big data. It was reborn as a new
standard, the 2015-year edition of ISO 9001, which makes PDCA cycle with
risk-based thinking and management system common structure absolutely
essential. BRC had
tackled the
upgrading of QMS
with a careful plan
since the draft stage
of the 2015 edition,
and took ISO 9001
Hybrid Audit
(renewal and 2015 § '
edition upgrade) by iy
Bureau Veritas | s - b
Japan Co., Ltd. . !
(BVIC) on May 31 Kl1ab ISO 90014 &HEEDHE / Fig.1a,b 1SO 9001 Hybrid

& June 1, 2016 (Fig.1a,b). BRC successfully passed this audit without any
nonconformity. As a result, the renewal of ISO 9001 certification and the
upgrading to 2015 edition were achieved without any Corrective Action and
follow-up visit. In extreme short time BRC has just acquired the new certificates
which are valid until July 19, 2019 (Fig.2). The following is the summary of this
audit report.

[Audit dates] May 31 & June 1, 2016.

[Standard conducted against] 1SO 9001:2015 (JIS Q 9001:2015).

[Scope of supply] Collection, Preservation and Distribution of Biological

resources.
[Industrial classification code] 38. Health and social work.
[Auditor] BVJIC chief auditor Mr. Chiaki MIZUSHIMA (Team Leader).
Ms. Sanae KAWADA (Team Member).
[Object departments] BRC Director, Management Representative and QMU,
Cell Engineering Division, Microbe Division.

[Object Quality Manual] BRC Quality Manual 12" edition.

[Integrated evaluation of the audit findings (extract) ]

a. Conclusion of the audit

Any non-conformity was not found in BRC QMS this time in the scope of

this examination audit, and it was verified that it was conformable to the

criteria for the examination audit such as standard requirement items.

Moreover, there was no serious problem to obstruct ISO 9001 certification as

for the practical use conditions of the system/process, and the

effectiveness/validity as well. As a result, the renewal and upgrading of
certification were recommended.
b. Effectiveness and reliability of internal audit

The internal audit based on the new standard ISO 9001:2015 was carried out

in March, 2016.

Each inspection team made the check list of the internal audit by the original

version, and its contents were detailed, too. There were many

non-conformities and opportunities for improvement, too, and this indicated

effective execution. The internal audit was led by the inspection staffs

qualified as ISO provisional auditor. This assured the reliability of the audit.
c. Effectiveness of the management review

The management review was being enforced in April, 2016 after the result of

the internal audit. The inputs of the management review were summarized in

moderation, and they was the contents which were suitable for the review.

The outputs of the review included, but were not limited to, two instructions

from BRC Director to each Development Group (DG), regarding i) the

increase in the delivery number to be possible and ii) the regulatory
compliance. These outputs were followed by the quality objective of each

DG, and the management review was conducted with effectiveness.

d. Effectiveness and progress of the system to meet the policy and
objectives

The objective that considered the quality policy and the output of the

management review was settled on in each DG. A main charge person is

decided for every subject of the objective, and it worked as an individual
objective. Activity plans were settled on, and "what source will be required"”,

"who will be responsible", "when it will be completed" and “how the results

will be evaluated" which are the new requirements under ISO 9001:2015

were definite in the objective document.

e. Compliance including statutory and regulatory requirements

The statutory and regulatory requirements which should be observed were

distinguished, and the structure of the observance was installed in the

management system and implemented.
f. Audit findings on conformity to the 2015 edition

@ A Fit-Gap analysis between the 2015 edition and the previous one, and its
study were carried out from about the draft issue of the 2015 edition, and
the related documents and processes were changed and modified to
conform to the 2015 edition based on the plan.

@Al audit staffs had the qualification as ISO internal auditor, and upgraded
their qualification for addressing the 2015 edition. The contents of the new
standard and the new quality manual were known well through education
and training and so on to the whole. The new quality manual was fully
understood through the internal audit and so on.

@ The management system that were fully taking into consideration the
conditions of the organization was planned, and its practical operation was
effective, too.The interested party who related closely was specified and
managed suitably.

@ The scope range of the management system was determined suitably, and
there was no problem

@Process approach was understood, and it was fully making use of it in the
management system.

@ A part concerning formalization in the management system was not found,
and integration with the business process was made.

@ Top management, i.e. BRC Director, was sufficiently taking accountability
for the effectiveness with respect to BRC QMS.

@Extraction activities to address risks and opportunities in the organization
were being done by using the style of the list. Based on it, the evaluation
was being enforced as well.

@ The knowledge that BRC had got was evaluated suitably, and it worked
effectively.

@ The performance evaluation of the products and services was fully being
done, and it contributed to the improvement activities.

@In conclusion, any nonconformity was not found about the part for the
difference with the 2015 edition. The upgrading to the 2015 edition is
being carried out and implemented in BRC QMS.

(2 REBEER., RURRXIAVI Ea—
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(2) Internal Quality Audit, and Management Review

Conference

Support Unit for Quality Management

Considering the new
requirements under
ISO 9001:2015 (for
example, actions to
address risks and
opportunities, to
leverage organizational
knowledge, and to
prevent human error),
we carried out the 16th
Internal Quality Audit
in March 2016, and the
17th one in February,
2017. And BRC

Direct i d N _—
BRC QMS on April 15 M2 1SO 9001:20158&DFRIE
2016 (the 17th Fig.2 1S0 9001:2015 certificate

conference) and November 10, 2016 (the 18th conference) in order to assess the
opportunities for improvement and the need for changes of BRC QMS.

(3) RAIAV NI RT LEEZDIKF R
T1SO 9001 Y ET KRAS MRFRIHE CTR 2845 A 17 H, 19H KT 23 HDJ.
T O 1SO S AIFRIHE 2 T2 LTz, iz, 1SO DHMZEEZTC276 N1
FFz/aP—) 1, ENEH#HEELLUTER28ETHMSSINL, kD
BRC $1 I B9 % RIS O BIFE B 172 it N BE (R R eI Ik L 72

(3) Horizontal deployment of Management Systems framework
We conducted ” ISO 9001 Amended Standard Interpretation Education (May
17,19 and 23, 2016) >, and ISO 9001 Basic Knowledge Education. Moreover,
we has taken part in the technical committee “ TC 276 Biotechnology ” of ISO
as a national mirror member since July 2016, and have shared its latest
movements of the development trend of the international standards that will
influence BRC business in the future to the persons concerned.

4 REHNRETEDOHE, RUAMBR
IATA GREMTZEfE R O EREH 3 %4, ICT AF )R LIz Nk i
BEREIXZEN LIz, IHIC, LRIy MfFEE DB ISOHRE
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(4) Acceleration of Total Quality Management, and staff
development
We cultivated 3 staffs as IATA (International Air Transport Association)
accredited Dangerous Goods Regulations expert, and 3 staffs with ICT
competence as an internal quality auditor. Moreover, in order to have the 2015
edition of ISO 9001 securely take root in BRC, we have engaged the human
resources development such as increase in QMU staff and active participation in
“ISO Continuous Performance Development Education” for the staffs qualified
as a provisional auditor.
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To develop genetics-related techniques, especially those essential for maintenance and supply of
laboratory mice and stem cell lines at a high quality in RIKEN BioResource Center.

Activities:

I. Development of mouse somatic nuclear transfer techniques

Il. Development of microinsemination techniques

Ill.Development of reliable cryopreservation techniques for mouse embryos or gametes
IV.Development of new stem cell lines and mouse strains

|$&m$§®&%

Development of Technology in 2016-2017

(1) AR iZHEY O— Rt DORH

A7 0 — 2 TR 2 FRER I B R H DR IN 2 4% H
INC, TNETIT o TR G R BT CRE Lz
EARAHIN T ORBEMAT 2 DT, T MRAN 705 B AV
TV NEIE T Sle38a4. FXK T Sfinbe2 15 THICTEET S
YA VARNAV T ARG, ZNETND/ v ITIRITR
% CRISPR/Cas9{EIC K> TEHI LTz, ZDREH, THLED
CNSORTIIIRBIE RICE B EAER RO T E B IHS
WKixolz (K)o 5/ v 770 b= ADRBIE R O
Sz e bic, TD /v I T TR ADEHINE
RP—UThfifara—WelEthd 228 T, AiIas
O— OB AR & ERd N T OREETHSMCT S
FTETH%,

FERI(F£) KT SImbt2 miRNA V53R Z2—/ v o7 J
DR EARAEE, mIRNAD ./ v 7777 ;. B Dspongiotro-
phoblast J& (KEN) DREAREHDEE L5 S,

Figure. Term placentas of fetuses with the wild type (left) or
Sfmbt2 miRNAs knockout genotype (right). By the miRNA
deletion, development of the placenta, especially the spon-
giotrophoblast layer (arrow), was clearly impaired. Scale bar
=1 mm.

(1)Development of mouse somatic cell nuclear
transfer (SCNT) techniques

To understand the molecular mechanisms underlying the large
placental phenotype of SCNT embryos, we investigated the
functions of candidate genes identified by our global gene
expression analyses of SCNT placentas. We focused on two
imprinted gene/cluster, S/c38a4 and a micro RNA cluster
located within the Sfinbt2 gene, and generated knockout mouse
lines for each candidate by using the CRISPR/Cas9 system. As
a result, both knockout lines showed placental abnormalities
(Figure), suggesting that these two genes play important roles
during placental development. We will further characterize the
details of these two knockout mouse lines, and will perform
SCNT using their somatic cells as donors to reveal the
relationships between the candidates and the large placental
phenotype following SCNT.

(2) SEHIRAE R DR FE

<—Ey MBI SRR ORMZHEE LT, ¥ —
Ty MEER IR B X O 72— Ty bRZH
SICHEMIE AR T o7z, TNZTN SIS K UMRaE
TORFRENERI NI, Fho, SHEDBEEFREZRDIR
LA %728, <~ —Ttw MEMIL O B RES 2
FlTze U X DOFEMAEHAS T3 % 7.5% Glycerol 3K
U 7.5% 9 ¥ i A7 L 3% % & 45 PBS (Ogura et al., 1996) I
0.25M Sucrose % il A 7z & i llk © CELLBANKER 7% 1:1 T
ALK ZRAWAZE T, BfR%OLETFHEN70-80% & K
G CH-oTz, WHERIREZORE FHIlaZz <D R0 ~\EAL
feelh, Hiftbks TRl & ARk DI FIE b O\ 2R L
7zo LA FORRED BEMPR A ZnasLic kD, v —

Tty METFHZE T L TRHIATESZENHLNIC
&97&0

(2)Development of microinsemination
techniques

The present study was undertaken to see the possibility of
shortening the generation turnover in marmosets by sperm (or
spermatid) injection. When marmoset elongated spermatids and
testicular spermatozoa were injected into marmoset oocytes,
fertilized oocytes developed to 8-cell and blastocyst stage,
respectively. Next, we attempted to determine whether
marmoset male germ cells could be cryopreserved for effective
use of valuable genetic resources. The best result was obtained
when the cells were cryopreserved in 1:1 mixture of the basic
medium for mouse testicular cell freezing (7.5% glycerol +
7.5% serum in PBS; Ogura et al., 1996) supplemented with
0.25M sucrose and CELLBANKER. About 70-80% of male
germ cells survived freezing and thawing. The frozen-thawed
male germ cells showed the oocyte-activating capacities similar
to those of fresh cells.

(3) *h=EMZIE - BABEF D RBRIFEDRHE
AT TG I KR35 ~ 37 Hilin TRIZEL .
40 HER AR TR SZIE ISR Rl ez e v, SERRICIRSE
R KD BT WA TADAY Y = 7% 577,
1Rz 62-70 HREE L, A7y 754 h—H—T0Dj%k
REFEHT B LT, NOH D N4 HAIELS (98% DFH I Z)
FTE2S5HEBHE O 1AIENETEz, 2, Tar X
T D2 R 5 X2 E Rk O%Ic, e 3
HREE T 5T LT, 69%BE T 74% DR THBITIR X
CHHES Y ZABEHTE ., TOHFEICKS T AD
EIB VLI 116 NEKIBICHIR T 5 &M ATEEE 7R o Tz,

(3)Development of reliable cryopreservation

techniques for mouse embryos or gametes
We performed high-speed congenic experiment by [VF with
sperm from immature male at 42-50 days old, and N4 mice
were successfully obtained in 215 days, about quarter of the
standard term, from NO by selection of microsatellite markers.
When females were treated the estrous cycle synchronization by
two injections of progesterone and paired with vasectomized or
intact males for three days, 69% and 74% of females were
mated, and could be used for recipients of embryo transfer and
for breeding, respectively.

(4) FHRBMRB LU VARKDORRE

IAHMAE 7 v — >/ F 2k trophoblast stem cell D7/ LN JilA F IR
RETZ R AT UTzo 2 DRSS, IR KR 5L A 20 An 1
Slc38a4. Gabl, Sfinbt2 Di7 LIVEBIWMHEE N, AR
FLENHEINTVARTENRENTZ, Flo, RATLIVA
FIUETH S IG-DMR DELS 7 LIV D AT )AL DI EN
720 TNBIE. iy o—> OBENMERAHLO Y
FTATAREEH L TWBTEERET S,

Bioresource Engineering Division

(4)Development of new stem cell lines and mouse
strains

The Imprinting status of clone-derived trophoblast stem cells
was examined. Biallelic expression of placenta-specific
imprinted genes, Slc38a4, Gabl and Sfmbt2, was observed,
indicating their loss of imprinting. Furthermore,
hypermethylation of the maternal allele at the paternal
methylated IG-DMR was observed. Thus, SCNT-specific
imprinting abnormalities in the trophoblast lineage can appear
in its initial stage of development and might affect the
subsequent placental development.
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Technology and Development Team for Mammalian Genome Dynamics L

-

e

F—1)—5— PSR FItE G2t
Kuniya ABE, Ph.D.

LUEMBERF— LTI, NAFVY =Rt Z2—IRETh-EYEEERD genotype, phenotype,
epigenotype Z R BT DFH LWL - VYV —ZADRAEZITL. ThEERELT, 7/ LEMICKSE
MOFEE - R OFIEEE O, £E AT LOKELICIKEETH DR BRIES DEEE MBI T DT DR,
ETIVROBAREETS, ZTOIBAELT. BREER - ANLALYT/ LMEMICEZZHERIEI TR TAY
VERDERE, EMFNER. KERELDOBEEZEFRTS,

Aim of our team is to develop technologies and experimental tools/ resources for characterization of
'genotype, phenotype and epigenotype' of biological resources. Through these efforts, we will extend
utilities of bioresources collected at RIKEN BRC. Based on these technologies and resource development,
we will establish analytical platform for analyses of dynamic nature of mammalian genome in response to
changes in various environmental factors. Using this platform, we will explore how environmental factors
influence on development and growth of organisms, or on the onset of disease condition.

|$ﬁ%$§®&%

Development of Technology in 2016-2017

LM FEREEICHITAFEIEI1—T7—Y3aEHORRE
IYIa—7—vavid, MR, 520k IR Z{RE
INBEN T WMEHITHD, LNREBEIRDEL, BEARESICH
HLUTWBRENEN S S, HIZIE, BihiEm roRBENATEI 2—
F=rasick-oTHIIEN BT Lic Xy, WHRIET BAREIEND S
(Fig.1)o LA L, TEI2—T—2a>DFRERT OFEMMIITHE AR
WMTHB, TR TFEREOFIEICE 5 % FH DNA AT )L L FEEK
BRHRT DO, FEREEREOIETHE GREm Lo/
LT A RDNAAF )AL 21T 572, Z OFEH, @ H I DNA XAF )L
{EAEERDENZNT/ LEIIC, B O EFMM TREEAF IV
MaEHENT 25 NH26), TOFEEIZTAVORNAZI—RT 3
mir663a s T OFEEIHIEEEICATS L, B3 ANOFRSN =2 TD
HBTAFIUESN T RN TENLBN TV, TR TIX, TOMH
BRI AF AL 2321 Tz (Yanokura 5,2017), mir663a & &
HIEOERIETNETHSNTOAEWD, OIS 35T R
BENTHED, 5%, mir663a DEF AF)ALe FHAERIE, T
2a—T7—rarEOENESMCRDTENRFEN S,

BRRRDZ % BENENF I 2 EHSMIER IO

MR DR ERICH T ZHIlRE, HifaORBA 2 E RN idRd
ZHTEIE, M) Y — 2 OREHE L, S B BB, A Gl
NERIH O LIREED Fis 2 DM M. ZOEIGOZET), Mk
REREEN M 4) IR B D DR BIICHTE 3 2 Bl A 72 I hl
VENTOWE, ZTT, IR OGS EE NS, FiE FOM
flan=—, an=—hoEcOfl, MlERhoO~—h—&E T
%ﬁm%%h%h%@& [EL. ZORBPMM SR —> 7%

B B - Rl 7B 9 2 1 15 L B EE Al O B FE 2 1T o 72 (Fig.2)(Chang 5.
2016a;2016b), TOFANE, 5%, MO EEBOMIE D (i
DRGSR O FICE T2 EME L k5 L BN 5,

FTA—TH-TS5A LSRRG RBREICBITZIES/ L
Rk 7 DRERERRIR A — D B - TS5« LBV BRI SR A TE
IHBTBITEYS/ LR E T DRERERRM

BRI WatHEFZFII L, 754 LA TH 5= A EpisC
HIREDVESLN =R % IR 8 2 Hiffi 2 BHFE LTz A% (Sugimoto 5.
2015), TOEFEMNEGHTSCLICED, FA—THEBHIETSH
% ESHiiu/N 5 EpiSC U\ DZ #1252 B AT5 T EITII LTz,
BE, H—HIHaL X)L OE s TR BT R, MET e/ L
Mriethi, BT 1974 A—=T V7 Bl O feimHiific L3 fptric
K0, TOMIIAuERRICE X2 KEMEREE T REEIE T/ L
EHOFEMEPSMCUDDH %, T, TOEYIHNER DR
MZEHEL, BEIEERFRIE Y 2T ZHIEEF0 /v 77
7 MR IO T BERERART £ 11 T LT B

Identification of novel epimutation candidate in
human endometrial cancer

Epimutation is a form of aberrant epigenetic modification on the
genome, inherited from generation to next generation of cells or
organisms. Epimutation is thought to be involved in a number of
biological phenomena including human diseases. For example,
suppression of tumor suppressor expression by epimutation may
result in loss of heterozygosity, leading to tumorigenesis. However,
nature of epimutation or the mechanism of epimutation generation
remain elusive. To identify aberrant DNA methylation possibly
involved in formation of human endometrial cancer, we have
investigated genome-wide DNA methylation patterns in normal
tissues (peripheral blood cells) and cancer tissues of endometrial
cancer patients. The analysis disclosed an aberrantly methylated
region in the cancer patients. This region corresponds to regulatory
region of mir663a gene encoding micro RNA. According to public
database, this region is not methylated in any tissues tested of
healthy individuals, but methylated in non-cancerous tissues
(peripheral blood cells) and cancer tissues of the cancer patients

(Yanokura et al., 2017). Although involvement of mir663a in
endometrial cancer is not known, it is suggested that mir663a is
involved in other type of tumors. This finding should provide clues
to significance and relationship of the aberrant DNA methylation in
mir663a with etiology of human endometrial cancer.

L OO
OO

* aberrant epigenetic modification

B )
€ 2nd hit Loss of expression
q » (tumor formation)

Genetic mutation
(deletion)

* 2nd hit Loss of expression
» (tumor formation)

Epimutation

Fig. 1 What is epimutation?

A. Epimutation is aberrant epigenetic modification(s) inherited
from cell generation to the next.

B. Epimutation may cause disease phenotype. Epimutation
could act similarly to the genetic mutation (upper panel). For
example, epimutation in tumor suppressor gene leads to loss of
gene expression. If 2nd hit disrupts another allele of the same
gene, expression of both alleles will be lost (lower panel),
resulting in tumorigenesis.

Cell Detection Cell Tracking

Fluor Cell Cluster Centroid
Microscope

Analysis

Kalman Filter

9

Cell Cluster Labeling

Fig. 2 Image analysis techniques for capturing and tracing
behavior of mammalian pluripotent stem cells in culture.
Automatic tracking of ES cell colonies (upper panel).

Flow of the image analysis steps for cell tracking (lower panel).

Development of image analysis techniques for
capturing and tracing behavior of mammalian
pluripotent stem cells in culture

Quantitative descriptions of characteristics or phenotypes of
cells under culture should be essential for standardization and/or
quality control of cellular resources. However, such techniques
for non-invasive phenotyping of cells, e.g. morphology or
motility of cells or colonies, detection of cells with distinct
differentiation state, or temporal dynamics of cell
differentiation, etc, have not been available. Toward this end,
we have developed image analysis techniques of images or
movies of cells under culture for detection and identification of
cell colonies, cells within colonies, reporter-expressing cells in
populations. These techniques could trace cellular behavior or
patterns of cell proliferation in culture (Chang et al, 2016a;
2016b). These techniques should serve as basis for advanced
methods for quality control of cells or for establishment of

Technology and Development Team for Mammalian Genome Dynamics

unbiased and quantitative analytical platform of cell
differentiation processes.

Analysis of developmental transition from naive to primed
pluripotent states using cutting edge technologies and functional
analysis of epigenomic changes during the transition

We recently developed a robust method for derivation of mouse
primed pluripotent stem cells, i.e. EpiSCs, using Wnt inhibitor
(Sugimoto et al., 2015). We modified the method and succeeded
to establish a highly efficient technique for conversion of
naive-type stem cells, i.e. mouse ES cells, to EpiSCs. Currently,
this conversion process is being scrutinized by various cutting
edge technologies such as single cell RNA-Seq, single cell
CAGE (cap analysis gene expression), small scale DNA
methylation analysis, other epigenome analyses or single
molecule imaging, revealing details of large-scale changes in
gene expression and epigenomic status occurring during the
transition. Also, to understand significance of these changes,
functional analyses using various knockout stem cell resources
are currently underway.
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Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

3 9

-

F—LU—4— FHX XIE (2m)
Shigeharu WAKANA, Ph.D.

I VARRBBFARF —LIE. EMNREOFEOERICE DUV T400 ICRIREBEERESALERE
D OB ERIREBINT SV b 74— LZHEEL. BANDEAZEIIVARMRICOVWTRIREEITZR
ELTUY —XDMANfEELY)—EBRLEE, IVANVY—ADBEHLUHNERRHEICTE5IS, &
SICEBEIVARRREFERI>Y —27 L (IMPC: International Mouse Phenotyping Consortium) [C&E|
LT, IVRRRBBITBESEICOVTEEEHML TV,

We have constructed a systematic and comprehensive phenotypic platform including about 400 items

based on an understanding of human disease, and have performed various phenotypic analysis about

the mouse resources deposited mainly at RIKEN BioResource Center. New phenotypes that can be

used as models to evaluate human disease are expected to be found among these mouse lines. We

are cooperating with the international large-scale projects to analyze mouse phenotypes including Asian

mouse phenotype facilities, and have joined the International Mouse Phenotyping Consortium (IMPC)

for the international contribution to the improvement of mouse phenotypic analyses. Finally, we are

contributing to the infrastructural development of mouse resources to upgrade the added value by

correlating mouse phenotypic data with clinical data for human disease.

| T R28FEE DR

Development of Technology in 2016-2017

(MRIVARZ)Zy IV ATLODER
DIATVINEDRZA, BRES T ARKEDOEANSEE,
HHARE, 5T — 2D EIVENDT—2FRE T
O—HOEFIZFHEH LT 5,
(oL YEC YN N
b MEBET VBRI ZEMIL SPF(Specific Pathogen Free) T
O THD, W< ADOMAEYIN « B IRE R B
FICTBIDIEE NS D= RBAICBWTIE, (K932
K« SZRSOIRSAEEIC KD, A7) —= 7 B, A
BETOMRERIRICY /) LAFY Y Z 71K B R OBEIE
WERDOF Ty 7 EERMLT NS,
@A) Zw R AR
BAME AT 54 (Fig. ) EFHRE A TF1 /1
ST ENTWVWA,
QOXIAL) w7
HASDZ7) Zw 7 TIE K29 F2 AZ TIC IR RO
YAEAZITO, DB 169 RMICDNTI VAT Zy I fidk
EETLTO S,

(1)Management of a system for the Japan Mouse
Clinic system
We are managing a system for the Japan Mouse clinic based

on a sequential process: receipt of an examination request,
introduction and production of mouse resources,
comprehensive phenotyping, phenotypic data analyses, and
publication of the data to our website.

(D Systematic introduction and production of mice for the Japan
Mouse Clinic
We are conducting a system for introducing mice to the Japan
Mouse Clinic based on microbiological, genetic and mouse
housing conditions. The introduction of mice to the facility is
performed by in vitro fertilization (IVF) using fresh or
cryopreserved sperm from a male or cryopreserved embryo.
We also perform whole genome scan to check the genetic
background of the mice. Finally, congenic mouse strains with
a uniform genetic background are required for a
comprehensive pheotyping.,

(@ Construction of a pipeline for ‘Fundamental screening’ and
‘Behavioral screen’ in the Japan Mouse Clinic
We have constructed a “phenotypic platform pipeline 1” in
the Japan Mouse Clinic for ‘Fundamental screening’ (Fig. 1).
For a behavior-oriented pipeline 2, a multidirectional assay
platform is generally necessary to assess behavioral
characteristics. We have established an additional pipeline
that is oriented toward behavioral characterization.

(3 Results of the Japan Mouse Clinic
A total of 182 lines had been introduced to the Japan Mouse
Clinic as of February 2017. A total of 169 lines have
completed platform testing in the Japan Mouse Clinic.

Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

No. of

Screens Methods
test 789
P01 | Behavior Openfield test
Morphology/
Fundamental | P1-02 | Behavioral/ Modified-SHRPA
screen =iz
P1-03 " test
Hematology, =
PI04| Cyiical Chemistry| Wit
P105 Clinical biochemical test
P1-06 | Pathology Autopsy, Histology
v107|  Sensory | ABR uditory brainstem
IPGTT (intra-
P1-08 peritoneal glucose
Metabolism tolerance test)
108 Adipocytokine and
clinical biochemical test
In depth | P10 Funduscopy
sceen [ | Sensory
" mn ERG)
P12 | G Blood pressure

Body fat percentage and|
P113|  Metabolism | Bone Mineral Density
(DEXA)

P1-14 | Cardiovascular ECE

Fig. 1 The workflow of pipeline 1 in Japan Mouse
Clinic- Fundamental screen-

(2)RVARRERRAT —2N—ARHE
RYRAY) =y 7B 2 RBIUBEHTRS R 7V
’r — <3 ¥ Pheno-pub (http://phenopub.brc.riken.jp/ )
ZHFELTL—T\DMEEHZX ST 5,

(2)Development of a database providing phenotypic
information from the Japan Mouse Clinic
We have developed an application called “Pheno-Pub”,
which shows the phenotypic information of various mouse
resources screened at the Japan Mouse Clinic
(http://phenopub.bre.riken. jp/).

(3) ERFE#K
FERs~ REBEERr > —2 7 L (IMPC) IC S L,
ARG KON A% 7L CORAR N F A%
R IGEDOFAE TR 2 FAEL TV 5 (Fig. 2),

(3)International Contribution
We have joined the IMPC (International Mouse Phenotyping
Consortium) for analyzing all of gene deficient mouse lines
based on similar mouse phenotyping protocol among mouse
facilities in the world.

(4) Brifopa 3
T INAF =TV AT NOBFE
7 INT A R75 192SNPs ¥ — A —IC K B i OB 515 5
DO AIRER R — VT ) WAF Y > =TV AT e WYL
L. MESY T ADBILAEROMEZIMEL T2,

(4)Technology development supporting the Japan
Mouse Clinic
Whole Genome Scanning system for checking the genetic
background of mice:
We have developed a SNPs-based whole genome scanning
system to check the genetic background of mouse strains.
The system consists in 192 SNP markers, including Y
chromosome, mitochondrial DNA markers and introduced
Genes, using TagMan MGB technologies.

(5) micro-CT imaging
<0 AR R R BV R %2 & i D EiE il R i % 72
O, WEEATACT WA A= VTR AT L
DEIFEZITH>TVD, TORIE, F—T > TIhr5H5
WBAETDATAAA A=Y DMETE, £z 3 TH
BOMIENAIRETH S

(5)micro-CT imaging
To analyze the phenotype of mouse embryos at
high-throughput and high-resolution, we have developed the

@(D IMPC

Embryo LacZ

Viability E9.5 Viability E12.5 Viability E155  Viability E185 g |:

Viability:

| T MR i M
t

Tests in developrent
or under consideration
Fig. 2 IMPC Mouse Phenotyping Pipeline

imaging technology that used the micro-CT and
contrast-enhanced agent. This method enables to generate
virtual slice images at any position and angle from a single
soft tissue, and thereby reconstructs the 3D image.
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Team for Advanced Development and Evaluation of Human Disease Models

4
F—1n)—4— BFHBE =@
Tetsuo NODA, M.D., Ph.D.

EMRBETIVIURAZ)Y—RELTRIITAOITIE. RREGHETCFERDENE., RIEWE K
EBODFERICEHTIEHRI/VETHS, BLIIIVAERGFZAL. FIREMNRRETTFORES. ¥
FEX D X LOfREA%Z S, BICHLWRIREBEREE L TAZ2 RO — LRz S A LA EDRRE
EEHTND, £fe. BDAETIVRVATORNZREREL, EFDADBERELEBESEZDRREICHNT
TSVERNEZISADTER)Y—RELT, €/7F7METIVORRICEVIEA TS,

In augmenting the value of human disease model mouse as a resource for research and development,
the identification and analysis of causal gene is indispensable process. Detailed information on
phenotypes based onmolecular mechanisms that may correspond to the conditions of human diseases
brings both basic andpractical values. As human cancer model mice that can be directly applied to novel
therapies for human cancer, we continue efforts to establish human cancer-derived xenograft models. To
meet those objectives our team is developing advanced phenotype analytical technologies based on

NMR spectroscopy and metabolomics.

|$&%EE®&%

Development of Technology in 2016-2017

() FBREMRBETIVIVAZRARE L. TORIE

WigZmRIS

SHE. XUAOEEROFIEICH S U, &k Darier &
DJFENEE T2 LTHIS NS Serca2 i fn T OFTRZA H~ D
AZ I, BRF AR OENIC KB AT - #EJED
EBHMZRISOWTRNTL, TORMRZRE Lz, X,
b MERHHEEDET IV L7322 < T AR H#ln
FARZRMU, FEIEER R T 2R THLHIc, 20
PEREIERTIC KD, © MR FEIERASIEIICE 35 L3,
IBFERR OOV Y — A UTHHRET VO Z
HEDHTV S,

(1) Establishment and analysis of novel

modelmouse for human disease
This fiscal year we continued our effort to develop novel mouse
model for human disease by investigating RIKEN mutant
resources. We have analyzed Serca2 mutants with novel allelic
mutations, which are of use for understanding the long-range
effect of Serca2 gene mutation on tumor development. Further
for mutant resources, a variety of deafness mutant mouse lines
that were isolated in RIKEN have been subjected to phenotypic
and molecular analysis. They consist of those with identified
causative gene mutations and also with mutations still
unknown. In the latter mutants, there are several carrying
putative novel gene mutations for that so far no function in
auditory system has been identified. Establishment of novel
deafness mutant will provide resource for research on clinical
application as well as in basic investigation of essential
auditory function left still unclear.
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(2) ETIVRIADSEMDABBNDIEELICHER

)Y —RERETES

INABIEORER L T B T FB nF DR KR OF DA
MERHMBICARR R R, E MREER KT 2T XET )L
FU. TOMRNRZEWNTT 5, SHHZICEEY A B
WA, TN AGEREOL MA A4 7RI DWW
T RURAR FBHEET IV (/757 8ET)V) ZHIFL.
CNETIASROEX /TS TN ET IV RN LTz, EHIck
IR AT O RS RIS AR I 351 B B PEDFHI D 7z
SIC, AT  HIYE, RIS AE SR N O A G2 -
TR D AT = R LIS B9 2 FLhE ) 7 12 TEH I OISR
HENT~ — A —Z A TRl AT L2 B w Uiz, iz,
KO NIHRRER IEHEIC S B B I ERARDREER DAL LT,
(NED) MAIFERTE OHEFRFZFHIC KD, BEHROD A
WaEIAL TICBWT S, ZALINE /T I TRET IV
W2 IR AL UL Bl O 2 D T B,

(2) Establishment of novel mouse models for

development of innovative cancer therapy and drugs
To develop in vivo models showing actions of therapeutic
target gene under the consistent conditions with human cancer,
we have established 45 xenograft models using human-derived
cancer cell lines, including newly established 7 lines with renal,
stomach, and ovarian cancers. To analyze these model systems,
for proving the effectiveness of human cancer cell lines in
transplanted tumor tissue, 12 basic markers on the mechanism
of cancer cell proliferation, cell death, cellular architecture and
malignancy (invasion / metastasis suppression) and several
detailed analysis markers were added to the entire evaluation
system. To facilitate further progress for novel cancer therapies,
under joint research basis with Cancer Institute of Japanese
Foundation for Cancer Research providing with advanced
human cancer diagnostic technologies we started to establish
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Fig. Development of advanced mouse phenotype analysis technologies

the patient-derived xenograft model. Analyses of these models
greatly facilitate the establishment of resources that contribute
to the development of innovative cancer therapies and drugs.

(3) A2 RAOZVRICEBNAAI—H—FEANEITFT

YRR RN T TENA AT —h—FREHNE LT,
LEARN O 7% HERERNC IR S X SR T — LAl 72 B
FLTWA, —f7 HI-NMR & [AFFC, H'-CPNMR EHll %
FHNTYEDORTEZITV. iz, TNETICAZRO— Lf#
FHSHWEN TV AR A 5T — RN i gt Uz, T4E
BHFEE NI MRNTED MCR-ALS 172 IR BN ETE /&
WhERETL, 2RO DE BN Z T REL 3 5 M EH O
FEEBBLOWME LUz, TOH T, Cluster aided
MCR-ALS #E1d, NMR A2 RO — LTS HBWNT, ERD S
1L EOfRTRE )R L. BITAMD AR MIVIEHTIC BN T
LLHNZISHD IS TE S, RBANR I HEYIRIEZE
B R— SEHHNMR AR RIZ AT — LD TCH S,

(3) NMR metabolomic analysis aiming novel

biomarker development
Metabolomic analysis is a prospective approach to identify the
marker of pre-symptomatic phenotype. We introduced H!'
-C3-NMR spectroscopy that bring in highly enhanced detection
sensitivity. Using these techniques, we have tried to discover
atherosclerosis and/or aging related biomarker(s) We have also
attempted to augment the data analysis power by using
MCR-ALS (multivariate curve resolution alternating least
squares) method to obtain quantitative NMR data profile of
multi-components Developed new method named “Cluster
aided MCR-ALS” exhibits more than 5-fold power of analysis
compared with those conventional methods. This study is
collaboration research with Advanced NMR Metabomics
Research Team, RIKEN Yokohama Institute.and molecular
analysis. They consist of those with identified causative gene
mutations and also with mutations still unknown. In the latter
mutants, there are several carrying putative novel gene
mutations for that so far no function in auditory system hasbeen
identified. Establishment of novel deafness mutant will provide

resource for research on clinical application as well as in basic
investigation of essential auditory function left still unclear.
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SyVaVEEREE

F—L)—2— IEHE ;E— (PhD)
Yoichi GONDO, Ph.D.

BMERIIASA473)—OF ARG EREHN 5,000 %BAfc. ROAZRRRLGELMEERETIVITIA,
BEFEMEERAZRIERERRORIL ., e 7/ LRERHOFBICHIVHBEESYDTL—LEENEA
ENLEHSEVINTERRERINTLESEWS TERABRI ZHEL, FEZWETHELLICE MRBRIEICOER

NEERDKELEDLOTWBRIBEMZBAS Hlc LT,

The available point mutations in RIKEN Mutant Mouse Library exceeded 5,000. New disease models as well as
gene-to-gene interaction models have been established. We newly discovered unexpected ‘illegitimate translation”
by genome editing, which have been reflected in human diseases as well.

|$&%$§@&%

Development of Technology in 2016-2017

ARSI RTAT IV —DAhrual{tzZiED2—7
T\ AANRT EEDAREDET IV T ADMELE R
AL, &, BIEFHEMEEHET IV TALLT,
FHMBOLZ M2 R L T B EMIZ R0, REZERNIE
e it § 22 8 2 b DR DML BIEAT,

EHl, 7/ LY BIEICZEZ ST/ LR ERIC b5

Targetinexon2 3  Two forms of wild-type GLI3 protein

DNA binding domain
GLI3™ 171.7 kDa | | 1583 aa
* Processing 00

GLI3REP ~80 kDa | [ ] about7002a

IS Deptide to generate anti-GLI3 antibody

Expected premature N-peptide from the edited GLI3 alleles
1bp deletion 84aa  Expected Premature N-peptide

STOP

1 bp deletion

1bp insertion ’ 36 aa Expected Premature N-peptide

STOP
1 bp insertion

XK1. BERPBLOT/ LREEZEHISHEIETSHGLI3, £:
FERIGLIBZ VNV EIFERZREHZZ T £RGLIFFEN
KEIGLIREPD2 DT FILHMEHR END, T 7/ LREICK
STIEERKHBAINETIL—LY T IERTIH ICT
FIKREDAR AN BEWNZ VNV BOIHEIRT 5, F
VU ZZBKIEFEMRNAD RN EEINIEGI3 mRNAZ D
DHSEERT DO TEFOMENEZ >V /INVIBTSRBINGL,

FL. Crispr-Cas9 Rz FNTAY YV RT VT FIGERD
R B E N G BIEFICT L — LY T MR Z R
HALTee /o7 MRz 2T DBIERmar > 09 <
FHREENE Utz ShREKNHEBIL, Lhd, TX
TH7VNVHICERNEC T W, D56, 7/ LEREIC
FoTHR7IINVEEKIEaRY NI ICEHNS /v 770 M
FiREDY 8 BB TE T,
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X2. 7/ LSREMBEMKICSITEGLIZZ Y INVEDHEIR,
Exon2Z Z 21k Exon3ZBBAAE I R Z— 70y T1Y
JEEBWTEZ Y INTBERIBERILL e, WTIL AR
ICBIFTBHEIRTHYGLILEGLIBREPD 2 DD FIUHER
HoND (K1LE), 7/ LMREZEMBEKDL S IX BmEW
GLIBD 2<HBE LGV EBELTWEEDD, GLI3FL& (&
FIEEED. Tl BBREOSVXBBEIGICEDHESND
GLISREPE &, BASIMTIEWEDSEH. TL—LY T NERD
SHEEIND T A AKIIEENICAKEWVGLIREPICIEY T3
BUINGBRIRTOEEKTRIBL TV

Fig 1. Wild type and genome-edited GLI3 proteins. Upper:
Due to the posttranslational processing, the wild-type Gli3
gene expresses two forms of GLI3 proteins, GLI3™ and
GLI3REP, Lower: Genome editing give rise to two different
out-of-frame mutations by 1 bp deletion and 1bp insertion.
In either case, a stop codon appears just 3’ to the site of the
mutation; thus, only a short premature N-peptide was
anticipated even if the Gli3 mutant mRNA had escaped the
nonsense-mediated decay.

Fig 2. Western blotting analysis of GLI3 expression in the
genome edited cell lines. WT is wild type cell line as a
positive control. As expected, the WT GIli3 gene expressed
two forms of GLI3 protein (GLI3™ and GLI3REP). We antici-
pated no GLI3 signals from the 6 genome-edited biallelic
out-of-frame mutant cell lines as shown in Fig 1 (Lower
panel); however, all the 6 mutant lines clearly exhibited
nearly the full sizes of both the GLI3™ and GLI3REP
proteins, unexpectedly.

COXKIIC, ZYINTEI—T 10> 7S] (open reading
frame; ORF) IC7 L — LT 7 MEBRPED, @ ci&ikaR
VINENBERNZ Y RTE LN TERY, EBIZE. FV
b2 A FARAE mRNA 77 ifIC K > T mRNA Z DE DDV iR
ENBTENLL TR/ v 77 N | DARFTE% (X
1o mDizdIc, BHILIZ8RMDHE 6 HlllatkdD Gli3 %>/
INTEFRB R LIcLTAHE VI, IXRTD 6
A SIFIFEREICGEVGI3 Z N7 E NI L TV (K
2)o FERIZZIRMT S, AKOBERBIBI R ST RL,
257/ NS D ORF _FICTFAET B RO ATGAR Y S T3E
RISV EIGR illegitimate translation | WVAE T, AKDFEIEaRY
FTIREREDGI3 XV ISTEIWI LTV,

T ORI LIz GU3 HifAD N AR & fifi e UC/Eslx
NizEDO (K1) ThHhozicsiHg, ERNBIRGH3 %>
NIBIBMBATERE VO FRICBEEN, 7/ L%z
FIHT2Ichiz>T. HILEREITRERAIICDEN T,
LIEE A, T/ LREICK D TREND R R EH B MG
TG, TNEFNENE T 3L T OF A% T U
Z0F, EICELDBIZTET/ LHELLIETR5E%
E. BY TRV, ZTT, EOBELEFICBNTE, 7/ 4
REEZITORNC ERIIEIR OF 2 MGETE S [
INFEBIRERRAR T 22— | EREE LR HZPEU DT T,

ERINEIERIE, e MEROFEKE LTHAL DRENHD,
F7z. I T FFEORF: uORF | WS ASKD ORF D _|iIC
FWORFADH T, M FREZHEL TR N HEE
HBDT, 7/ LEE VI N RUZEIC I >TRIFAED
ZH%TIIEL JRSERRTLEI->TWVWS, 0 Ew#
DHRETHRTHENENS B FIIVRY <) OEEERIR
KX THIETREIZAEL, BFEICDI>TEDS THEHE
THOMNMCEINTEZD, SRIOEHNEERORERIE, <D
BRIV RIRZFDEDITISTRA LY T Mo =59 AlHE
%% (Makino, Fukumura, Gondo, Sci Rep 2016)

While the cataloguing of mutations in RIKEN mutant mouse
library has advanced, new mouse models encompassing lung
cancer or squamous carcinoma also analyzed and established.
We also identified two mutant strains that exhibited
gene-to-gene interactions; one was a modifier to enhance
embryonic lethality and the other was polygenes affecting
complex traits like body weight.

We also have conducted genome editing to create new
mutations in the mouse. We designed Crispr-Cas9 vectors to
introduce frameshift mutations just 3’ to the initiation codon
either in exon 2 or exon 3 in the Gli3 gene that is a key
transcription factor in Hh signaling. We have succeeded in
effectively establishing a total of 11 cell lines carrying
frameshift mutations to both two alleles in the mouse genome.
Sequencing analysis revealed that a total of 22 independent
frameshift mutations were obtained, in which 8 lines had
out-of-frame mutation in both alleles.

Anticipating the 8 lines were the knockout mutations that
express only a small-truncated protein (Fig 1) or no proteins by
nonsense mediated decay, we assessed 6 lines if any Gli3
protein expressed. As shown in Fig 2, however, we clearly
identified nearly full size of Gli3 proteins. The molecular
analysis Further molecular analysis revealed the unexpected
Gli3 expression was due to an illegitimate translation (ITL)

Mutagenesis and Genomics Team

from the other in-frame ATG codons close to the original ATG
codon to the authentic stop codon in the Gli3 gene.
Conventionally, the assessment for the protein expression is
conducted with a specific antibody to each protein; however, it
is cumbersome to prepare antibodies particularly when a
large-scale genome editing is planned. We thus developed a dual
tagged in-vitro expression vector, which is applicable to any
target gene to assess the illegitimate translation from
out-of-frame mutations created by the genome editing. With this
in vitro assay system, it becomes possible to pre-examine the
ITL prior to the practical manipulation of the genome editing.
ITL has been reported several human diseases. More recently,
upstream ORF (uORF) has been found in many 5’ UTR of
human and mouse genes, some of which were regulating the
expression of the gene. ITL is, therefore, not merely the artefact
due to the genome editing manipulation but the common
phenomena occurring in nature. Our finding and the Gli3
out-of-frame mutations should shed light to elucidate the
molecular mechanisms of ITL, which may lead to a paradigm
shift in the Central Dogma (Makino, Fukumura, Gondo, Sci
Rep 2016).
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Technology and Development Unit for Knowledge Base of Mouse Phenotype

1-wry—4— MR BEE Em)
Hiroshi MASUYA, Ph.D.

RZE A/ N—23> DR THBINAF)) —ADERFEEIRIBH TEELRETH S, H1=v Tl
NAFVY —ZFHEICEEETBEREH/RADYPTLREL, VY —RADHERZSHBHDIEHREIMH
RETOTWVS, &fe. BRESEZRBLTIY —RIFROZELIZE(ZHEL. SATHAIVADHNE

BamEEEHIEZBELTNS,

Dissemination of biological data is crucial issue to improve use of bio-resources, foundations of the

scientific technologies and innovation. We aim to develop technologies for dissemination and use of

phenotype data of bio-resources. We promote standardization and common use of bio-resource

information through international cooperation toward improvement of intellectual infrastructure-in life

sciences.

TR 28F E DR

Development of Technology in 2016-2017

(N N\AF)Y =R IERINED - H D E AL g

2015 EFICH [ ERiE, EER Y AR Ta Y —
77 L\ : International Mouse Pheontyping Consortium: IMPC
ZEEBIL LTS AR R BRI T — 2 DI, B&
U PR R N iPS Ml T — X R—=ZAD Y AT L BAESE
2. RYARBRITEFE T — L. M OHITaA R R
LTI o T2,

U AMRNRBURNT T, BT —2RX—AT AT L
[RIKEN Laboratory Information Management System
(LIMS) | DBSREB E 21 To 7z, THUCKD, U ZKERIE.
TUIVER, BREMET Yy T a—R, BB A EOE
ROBREMED M [ Uz, 7z, 5] ZHiZ RIKEN LIMSIC K
ZERBMTF —ZDERZITO. FITICHEEIX 20 R
T—2RA Y MU TRI 66 Ji M2 AN LTz, Thicky,
BEETICIMPCEN LIz T — &Ik, BRI T60RM. 59
200 5T =2 RA Y Moz, TORRIE. IMPCOY LT
A1 I http://www.mousephenotype.org KO NBH SN T3,

IMPC D7 — 2 ZFiER M2 LXE 278, NAA4Y
ALVAT—=ZN—=AL 22— (NBDC) &i#i#L T, 120
TR SEBT— 2% 77 OEBFAEEFSICIR -
7z [RDF (Resource Description Framework) 7 — % | & LT
2N UTz (http://metadb.riken.jp/metadb/db/IMPC_RDF),
RDF&2IET, KRBT =%, DT —XX—AT
EHENTOR R EMRPET — 2 EBIGR DT THRIEH
THTEMNAREE 25,

PRI iPS M T — ZR—AD Y AT LW BIFET

W, VY =7 =2 — MG, FREMRREGE T WR
LUizo #6500 D EE SIS T 7 — 2 &2 ER L. AT —
BN— NI LTz To. TOT—ZDEIEEITHIVA
FLEER L, U= T70—ZN &8, ChEDFE¥E
WKHDE, SRR ETOT — 2=l %
PAtES B FETH S,

(1)Establishment of informational infrastructure

for data capturing of biological properties of
bio-resources

We continued data capturing of comprehensive phenotype data
produced from Technology and development team for Mouse
Phenotype Analysis: Japan Mouse Clinic (JMC), and
development to improve iPSC management software in
collaboration with Cell Engineering Division.

We captured 660,000 comprehensive phenotype data of 20
mutant strains (2,000,000 data point of 60 mutants in total) which
is available at http://www.mousephenotype.org.

Aiming to expand usability, we released a converted version of
IMPC data into the data format, Resource Description
Framework (RDF) which is a standard of data integration over
Web (http://metadb.riken.jp/metadb/db/IMPC_RDF). The RDF
version of IMPC data can be easily integrated with another RDF
version of biomedical datasets available on the Web.

For the management of the disease-specific iPS cells, we
modified the database system for iPSC management and
composed basic data essential for database operations. We
established data cleaning workflow of cell line data management.
We will start the operation of the database next year.

Technology and Development Unit for Knowledge Base of Mouse Phenotype

(2) MENRRE T — 2B KBRBEFEROE

REBFRDIET

IMPCOY =7 YA M EXTTa—RU3,100 2 5
R OB R T — 2% VT, FREAREEER O
KRR ER RS AT — 7 Ta—2 Wi Uiz, REEHT
Mnfer =2, 113 FEEOBRA, 2,050 FEE O )¢ 18
HTRmEN, Ao hay—2HWT501 FEEO T E
H (REBEM) ICBELE, chbs501 fikEO LA
FHEBOMBREICOVWT, 7YY —yaryiatiicky
HAE L, B, REMKEHOITXRTOMAG DY
THELV—IVZEHL, HE%13,385)V— V2% N L
e (U7MME = 2), B, FRERFELRT, L—)b
O HALERREICT BT TV K Uz, AERNTTHED
Nier =2V —RiE, BIETOLHENFEI DL MER
DIREEDHRAEED L LIH D e s, BHEERE
LTWVWABRIIVFAIVIADWMER N TD T/ — LD
T7L VAT =AY —AL LTORERNHEN S,

(2) Representation of phenotype-phenotype

causal relationships by analyzing comprehen-
sive mouse phenotype data

We aimed to represent referential phenotype-phenotype causal
relationships by applying association rule mining to
comprehensive mouse phenotype data from the IMPC. The
phenotypic data used for this analysis were derived from 3,100
mutant strains, consisting of unique 113 procedures, and 2,050
parameters. The parameters were organized into unique 501
phenotypic features by ontological terms. By applying
association rule mining to the data set, we showed data set
about co-expressions between abnormal phenotypes, which
includes the causality between phenotypes, and developed an
application enabling the graph visualization of the data set for
each phenotype. The data resource obtained is expected to be
highly useful for promoting better understanding of gene
pleiotropy and pathological conditions on human disease, and is
also expected to be utilized as a referential resource in the field
of currently progressing multi-omics studies.

p Representation of referential phenotype-phenotype causal
[ ] relationships by applying association rule mining to
RC comprehensive mouse phenotyping data

¥}

RIKZN

Dataset used for analysis

Phenotyping Consortiu

___ Visualization of referential phenotype- _
phenotype causal relationships

Mouse [~ “Num. of mutant strains(gene): 3,100
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~Num. o
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Associatig ining

Extract significant rules (13,385)

Possible to show the relationships for each 501
phenotypic feature
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* For understanding of genetic pleiotropy
* As a data source for omics studies
* For making efficient experiment designs
= For predicting of phenotypic paths
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Shunsuke ISHII, Ph.D.

IRNTCDERBRDIRBIHZDN. BILFORREIE. FHc TEERIE) THS, 0 EEHIHE) O
DFAAZALEEENRENZIRBET DI, ThiFld. FE - EHHH - EKBLEEICEETSEETHER
FOWBEER VAPV I3VNIDEEBLANIVTHELTNS, BENICIE. BAPEERE. RES
tGEICEETHEEHHEAFOMEZ, EEIVAGEZRAVTEGLNIVTERL, INMF)Y—RD

REICESTRIEZBELTVS,

Regulation of transcription, a process of mMRNA synthesis from DNA, is a basis of biological

phenomena. Our group aims to solve the mechanism of transcriptional control via analyzing

transcriptional regulators, which are involved in development, immunity, and various diseases, using

whole animal body system. These studies using KO mice and Drosophila genetics are expected to

contribute to an increase in the quality of biological materials of BioResource Center.

TR 28F E DR

Research and Development in 2016-2017

IO FEEHIHEF ATF7 ORBRICHITH1RE]
ATF713t At H3K9 AF )AL BE 72 FEr) 85 71
W7 —bRLTC, EWwasxFoihEchirara
SF URSERIER T % T L TEVR E DN BRBI SR,
FEMARNL A, JREARERG, REZRMFICESLT,
ATE7 AR ZSEMEY VB LEEZE p38 TY VB
ha&, BB T OWERL, "NTraraxF Uk

Role of the Chromatin Structure Regulator ATF7
in Metabolic Processes

ATF7 recruits histone H3K9 methyltransferases to the
target genes to form heterochromatin structure. In
response to various environmental factors, including heat
shock, psychological stress, pathogen infection, and
nutritional condition, ATF7 is phosphorylated by the
stress-responsive kinase p38, and is released from the
target genes, leading to the disruption of heterochromatin

BREE A IN—HERY
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o KBHIET/ LD 2T BRI L, 1z for long period and in some cases inherited to the next 51| EE Toshie SHINAGAWA, DM, Ph.D i
7 ACEIETAHTEN TN DDH %, ATFT DA HELRE generation. To further understand the physiological role 7
¥ ZHAGMCTT B8, ATF7 /w77 IR T ADEE of ATF7, we have extensively analyzed the phenotype of L
& RIS R Uz ATF7 /9 77 R AIE—H ATF7 knockout mice. ATF7-dificeint mice exhibited &
2 IEHTHEMD AHRICWHODNDOERENEDENT, lower body weight and resisted diet-induced obesity. 2
2 ATF7 ./ 770 = AE RN ARV U Serum triglycerides and adipose tissue mass were 2
;i} L ORI WTEDIRENT, ey MEHDO R significantly lower in ATF7-deficient mice. Systemic %
E V1) RSB E AR HEARD 7R AV A insulin sensitivity was increased by ablation of ATF7. g
VEZ DN E 0Tz, EHICEIENEZ 5 Z5L, Increased energy expenditure was observed in
IRIVF—HBEEENTEHRENTZ, DL EOFEEN, ATF7-dificeint mice on a high-fat diet. Hence, ATF7
5. ATF7ZHERAEAR D (b ORREIC B R 18 2 R ablation may impair the development and function of
72 TEMREN A > A ARG DRI 2 — adipose tissue and result in elevated energy expenditure
Ty MCIEDI BT ENRENT, in response to high-fat-feeding obesity and insulin
resistance, indicating that ATF7 is a potential therapeutic
target for diet-induced obesity and insulin resistance.
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Shinozaki Research Collaborative Group

SRS)—~wE  TEIE —i )
Kazuo SHINOZAKI, Ph.D.

LI IW—TE. ETIVIEIDZEREDPTER DNAGED)Y —ARRSSUEREDOREHER DR
REBLTNAFVY =RV 2 =DV —ZAEFBICEL TS, oo IELRVY—RZFRAL. X%
AO—LRFRIVE/—L, 7OTF—LGEDERHBITICE O THRONIBREMETSHILT. AFLR
MG EDREYDEEMRICBDSE AR TFORREMEERPZEDH TS, oI, BSNLEREFZ
TENBREL/N\A AR RABEICIGATAILETRIE - RHHEEICRVBATWLS,

This research group contributes to BioResource Center through collection of full-length cDNAs from
various plants and Arabidopsis mutant lines and their phenotype analysis. In combination with
transcriptome, holmonome, metabolome or proteome analyses, we utilize the resources of the BRC to
discover Arabidopsis genes of which functions are linked to quantitative improvements in plants and
those with new functions for minimizing the effects of the environmental stresses to achieve maximum
productivity. We are also trying to apply the stress related genes for molecular breeding of drought

tolerant crops and biomass production.

FR28FE DR

Research and Development 2016-2017

(1) RBEACLZAGEICELZHIERFS LU TS
IVIEERFDERERE R
AT IV —T T, R, SRR DMES BRI T
DLE LT REEFEDNA A A 2 HYE L, BREEA
L 2B B UToE 5 FER R E BREMR AT 72 HOIc LU R D
MHZIT>T0 5,

FIRANL A NICB I BRIV EY OEREZRIVE
LIS KON LICHR, 7TV YV
(ABA) DHZIEANL A FTYv AT VAR OREIC
HBTLZHSMIC LIz (Urano et al., in press) (K1),

BR B3 D 25 ) N B B 1 2 SR 72 9 ABAICTEH L,
ABA LB s & U0 iR B 40 % B SR (57 O FEBHIE
HICB S 25 2 DTz, VIO AT — )L 2 -V
TeHRZICK D, ABA BT HIC R % NCED3 L 1 DHz f:
I E R E 2RO NS VAN TR AE L, Bk
SNTARMHIA T Ot 2 DTz,

BB EARA RS OO AT aXATICHEHL,
NSO F2 2 -V @i D, BERIZARR DK
TICEDZ AT Y —7 QTL(EMNEEEN ) R AL, H
KR T ORRZHED TS,

(1) Exploration and analysis of regulatory and signaling
factors in environmental stress responses

Our research group aims to discover Arabidopsis genes whose

functions are linked to quantitative improvements in plants and

those with new functions for minimizing the effects of the

drought stress conditions (Urano et al., in press)(Figure.1).
Abscisic acid (ABA) is one of the major phytohormones, and
it has a pivotal role in plants' responses to environmental
conditions. We screened an Arabidopsis mutant library and
identified novel trans-acting factors that are involved in
drought stress induction of the NCED3 gene encoding an
ABA biosynthetic enzyme.

Plant hormone profiles in response to moderate dehydration stress

20001 |.@-wr 400
1500 - nced3-2 300
1000 200
500 100
0 0
1111 1 1 1 1111 Il Il L

03612 24 48 72 03612 24 48 72
Dehydration (hr)

We are searching for novel genes contribute different
transpiration ratio in two wild ecotypes. From genetic
approaches with the 1,000 F2 population, we discovered a
major QTL contributes to the reduced transpiration. We
continue to dissect the causal gene(s) for this QTL. stress and
ABA signaling, we focused the ABA-mediated SnRK2
protein kinases, and analyzed the substrates of SnRK2 with
phosphor-proteomics approach.

To understand environmental stress response, we analyzed
natural variation of resistance to environmental stresses in
Arabidopsis accessions distributed by RIKEN BRC.

(2) AL AT B FDIEMIN DA
AN —T Tl TNETIC, BEEARL At S
W54 2B TR L JHEILTE e, AFETIE. Thd
HHBEZF2ZRHALT, AFLAM MY ORI
T H B G R T > T\, Fio. IKFIAZIRME 2 HRL
TR R OISR 2T > T 5,
EBR LMK EFERT Y2 > 2 — IRRI, CIAT, CIMMYT,
EMBRAPA 758, [E RN 73 2 EYI TR & D SL RIS
W&, BREZANVAMMEA 52/ A B, A
M7 aE—R2—%A 2RO LF, A X5EDIEY N E
ICHE AL, HEERBICBWTEEE TESLAMUATM T
VEMIDBFEZ1T>T W%, EMBRAPA & OHL[FEIfZEICTH
WC, YAARXFRFTDHSIF /) —)IVEIRIE T72E A
Ue A4 &, i, JEREEc B O TIE N B i
BT LS Uz (Honna et al., 2016), Fiz, HII7F
= IVE IR GolS2 72 B n T8 A Lizana > € 7 bEfg
R Curinga &, 777V ARG R NERICA I, #1534
BRICHE W TR R ME 2 /R L. INEDHINE/Rd &2
5 Uiz,
RO EREE A B L ZUSE 1 K CKH RN R 7% SR i
T 57, MYIOKEEZEEICaY ha—) )3 55
RS L. BEA A AT K DG RNT 72 15 UT- 281
TR AT LR # DTz (K12),

X2. 16 BENERERE > X7 LRIPPS
Figure.2 RIPPS (RIKEN Phenotyping System)

DA R L ARIVEY ABA (77 D) ORlEA
AtABCG25 7z 8RB 9 2 A7 VE L U C R BV b 72
TV, BREFEFAICB O TIRRAICB TS ABAY T
VDR L. KRR A EL T3 e ZISD
iUz,

(2)Research for the application of the stress genes
for molecular breeding of drought tolerant crops

TERBEIEMZ Y )V — 7 (HEERREMZET IV —7)

Shinozaki Research Collaborative Group

and EMBRAPA. We demonstrated that soybean lines
transformed with a galactinol synthesis gene, 4tGols2 showed
higher yield under irrigated (IRR) and non-irrigated (NIRR)
conditions (Honna et al., 2016). We also generated galactinol
synthetic gene, GolS2, transgenic upland rice in both Curinga
from Colombia and NERICA from Africa, and showed that
those transgenic rice enhance dehydration stress resistance
and grain yield in the field.

To elucidate plant growth response to water stresses in detail,
we constructed an automatic growth system that control pot
soil moisture precisely. Development of imaging systems
utilizing various type of camera is in progress (Figure 2).

We constructed transgenic plants overexpressing an ABA
transporter gene, ABCG25. We demonstrated that the
transgenic plants showed activated ABA signaling in stomata
and exhibited higher water use efficiency.

BEEE AT N—1ERK
Members

Z7RZ ~J—Aw F[Laboratory Head]
B2 — I Kazuo SHINOZAKI, Ph.D.

%2 & [Research Scientist]

FEFH 2£42 Miki FUJITA, Ph.D.

SHEF Z Kaoru URANO, Ph.D.

=18 53 Fuminori TAKAHASHI, Ph.D.

(NAATAHAREEEF — L Biomass Research Platform Team)

YRR ZE & [Special Research Scientist]
{18 #& Hikaru SATO, Ph.D.

EBERI P45 BB ZT & [Special Postdoctoral Researcher |
% 24 June-Sik KIM, Ph.D.

T ZHIVA%Z 7 |l [Technical Staff Il]
7KF9 AR Saho MIZUKADO (BHEEES)
JJNFR #8F- Hiroko KOBAYASHI (EHEEEE)

(A A RFRZEEEEF — L Biomass Research Platform Team)
ot Y& saya KIKUCHI

77 AR [Assistant]

=g lige Hatsuyo SHODAI
(RRGRBFHMEL 2 — CSRS)

1N AZEF Kumiko OZAWA (EHERES)

(N1 A R ABRFEE F — L\ Biomass Research Platform Team)

ZEZ 38/ \— 21 < — [Research Support Part Timer]
TH E#F Fuyuko SHIMODA

JN—FZ2A<— [Part Timer]
1818k SEE T Michie ETO

UNAF I AHFREIET — L Biomass Research Platform Team)

AR AZETF Kumiko MATSUO

(N7 RFFZREARF — L Biomass Research Platform Team)

(N—S TR L —< S SR S

Development of environmental stress resistance crops: To
develop stress tolerant crops, we are introducing
stress-resistant genes into wheat, rice, and soybean varieties
and the field evaluation of stress tolerances in collaboration
with international institutes such as IRRI, CIAT, CIMMYT,

1. RZRRA ML ATOEHERS OAXFXF (WT) EABAERGE(R
FRAFE R (nced3-2) B3 2. ABALJALNILDES)

Figure.1 Temporal changes in ABA and JA-lle levels in WT and
ABA biosynthetic mutant (nced3-2) in response to moderate
dehydration stress

5
2
3
]

environmental stresses to achieve maximum productivity.
To understand molecular mechanisms driving dehydration
responses and drought tolerance, we clarified an overview of
plant hormone metabolism and signaling in plants under
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J Experimental Animal Division

Journals in English or non-Japanese (Peer reviewed)

Hasegawa Y, Hoshino Y, Ibrahim AE, Kato K, Daitoku Y,
Tanimoto Y, Ikeda Y, Oishi H, Takahashi S, Yoshiki A, Yagami
KI, Iseki H, Mizuno S, Sugiyama F, “Generation of
CRISPR/Cas9-mediated bicistronic knock-in Ins1-cre driver
mice” Experimental Anim 65 319-27 (2016)

Horie M, Mekada K, Sano H, Kikkawa Y, Chiken S, Someya T,
Saito K, Hossain MD, Nameta M, Abe K, Sakimura K, Ono K,
Nambu A, Yoshiki A, Takebayashi H, “Characterization of
novel dystonia musculorum mutant mice: implications for
central nervous system abnormality” Neurobiolo Dis 96
271-283 (2016)

Mary E. Dickinson et al., “High-throughput discovery of novel
developmental phenotypes” Nature 537 508-514 (2016)

International Conferences (Invited)

Yoshiki A, “The role of international hub for the mouse
resources”, “Quality control of mouse resources for the
reproducibility”, The Opening Symposium of
DGIST-Laboratory Animal Resource Center, Korea, November

2016

Yoshiki A, “Quality control of mouse resources for the
reproducibility” The Opening Symposium of
DGIST-Laboratory Animal Resource Center, Korea, November
2016

Yoshiki A, “Mouse resources for the brain sciences and the
quality control” Korean Brain Research Institute, Korea,
November 2016

Ayabe S, “Mouse resources to understand human disease
pathogenesis” 2016 AFLAS 7th congress meeting, Singapore,
November 2016

Ike F, “The importance of basic research in infections diseases
of laboratory animals” 2016 AFLAS 7th congress meeting,
Singapore, November 2016

International Conferences (Participants): 1

Domestic Conferences (Invited)

AR «BGED B RTeMEYIMEICE 2 A/ N—g 7
55 63 Ml IAHERB Y ko2 IR, 201645 A

Domestic Conferences (Participants): 9

J Experimental Plant Division

Journals in English or non-Japanese (Peer reviewed)

Kobayashi Y, Sadhukhan A, Tazib T, Nakano Y, Kusunoki K,
Kamara M, Chaffai R, Iuchi S, Sahoo L, Kobayashi M,
Hoekenga OA, Koyama H, “Joint genetic and network analyses
identify loci associated with root growth under NaCl stress in
Arabidopsis thaliana” Plant Cell Environ 39 918-934 (2016)

Saeki N, Kawanabe T, Ying H, Shimizu M, Kojima M, Abe H,
Okazaki K, Kaji M, Taylor JM, Sakakibara H, Peacock W],
Dennis ES, Fujimoto R, “Molecular and cellular characteristics
of hybrid vigour in a commercial hybrid of Chinese cabbage”
BMC Plant Biol 17 16-45 (2016)

Narusaka M, Toyoda K, Shiraishi T, Iuchi S, Takano Y, Shirasu
K, Narusaka Y, “Leucine zipper motif in RRS1 is crucial for the
regulation of Arabidopsis dual resistance protein complex
RPS4/RRS1” Sci Rep 6 18702 (2016)

Monda K, Araki H, Kuhara S, Ishigaki G, Akashi R, Negi J,
Kojima M, Sakakibara H, Takahashi S, Hashimoto-Sugimoto
M, Goto N, Iba K, “Enhanced Stomatal Conductance by a
Spontaneous Arabidopsis Tetraploid, Me-0, Results from
Increased Stomatal Size and Greater Stomatal Aperture” Plant
Physiol 170 1435-1444 (2016)

Maruyama K, Ogata T, Kanamori N, Yoshiwara K, Goto S,
Yamamoto Y'Y, Tokoro Y, Noda C, Takaki Y, Urawa H, Tuchi S,
Urano K, Yoshida T, Sakurai T, Kojima M, Sakakibara H,
Shinozaki K, Yamaguchi-Shinozaki K, “Design of an optimal
promoter involved in the heat-induced transcriptional pathway
in Arabidopsis, soybean, rice and maize” Plant J 89 671-680
(2017)

International Conferences (Participants): 3
Domestic Conferences (Invited)

Kobayashi M, “Prospects of crop research in the genome editing
technology era - utilization and development of resources and
technologies of model plants and Pooideae” The 11th Triticeae
Meeting of Japan 2016” Kurashiki, November 2016

Domestic Conferences (Participants): 9

J Cell Engineering Division
Journals in English or non-Japanese (Peer reviewed)

Masuda T, Wang X, Maeda M, Canver MC, Sher F, Funnell
APW, Fisher C, Suciu M, Martyn GE, Norton LJ, Zhu R, Kurita
R, Nakamura Y, Xu J, Higgs DR, Crossley M, Bauer DE, Orkin
SH, Kharchenko P, Maeda T, “Transcription factors LRF and
BCL11A independently repress expression of fetal hemoglobin”
Science 351, 285-289 (2016)

Traxler EA, Yao Y, Wang YD, Woodard KJ, Kurita R,
Nakamura Y, Hughes JR, Hardison RC, Blobel GA, Li C, Weiss
MJ, “A genome-editing strategy to treat f-hemoglobinopathies
that recapitulates a mutation associated with a benign genetic
condition” Nat Med 22, 987-990 (2016)

Kondo A, Fujiwara T, Okitsu Y, Fukuhara N, Onishi Y,
Nakamura Y, Sawada K, Harigae H, “Identification of a novel
putative mitochondrial protein FAM210B associated with
erythroid differentiation” Int J Hematol 103, 387-395 (2016)

Matsuo H, Yamamoto K, Nakaoka H, Nakayama A, Sakiyama
M, Chiba T, Takahashi A, Nakamura T, Nakashima H, Takada Y,
Danjoh I, Shimizu S, Abe J, Kawamura Y, Terashige S, Ogata
H, Tatsukawa S, Yin G, Okada R, Morita E, Naito M, Tokumasu
A, Onoue H, Iwaya K, Ito T, Takada T, Inoue K, Kato Y,
Nakamura Y, Sakurai Y, Suzuki H, Kanai Y, Hosoya T,
Hamajima N, Inoue I, Kubo M, Ichida K, Ooyama H, Shimizu
T, Shinomiya N, “Genome-wide association study of clinically
defined gout identifies multiple risk loci and its association with
clinical subtypes” Ann Rheum Dis 75, 652-659 (2016)

International Conferences (Invited)
Nakamura Y. “Quality control and standardization of cultured
cell materials” The 8th ANRRC International Meeting, Kyoto,

September 2016

Domestic Conferences (Participants): 2

Publications

Gene Enginnering
Division
Journals in English or non-Japanese (Peer reviewed)

Kurihara C, Nakade K, Pan J, Huang J, Wasylyk B, Obata Y,
“An easy method for preparation of Cre-loxP regulated
fluorescent adenoviral expression vectors and its application for
direct reprogramming into hepatocytes” Biotechnol Rep 12
26-32 (2016)

International Conferences (Participants): 2

Domestic Conferences (Participants): 2

Microbe Division
Japan collection of Microorganisms

Journals in English or non-Japanese (Peer reviewed)

Tanimura A, Takashima M, Sugita T, Endoh R, Ohkuma M,
Kishino S, Ogawa J, Shima J, “Lipid production through
simultaneous utilization of glucose, xylose, and L-arabinose by
Pseudozyma hubeiensis: a comparative screening study” AMB
Express 6 58 (2016)

Sriswasdi S, Takashima M, Manabe R, Ohkuma M, Sugita T,
Iwasaki W, “Global deceleration of gene evolution following
recent genome hybridizations in fungi” Genome Res 26
1081-1090 (2016)

Izawa K, Kuwahara H, Kihara K, Yuki M, Lo N, Itoh T,
Ohkuma M, Hongoh Y, “Comparison of intracellular
“Ca.Endomicrobium trichonymphae” genomovars illuminates
the requirement and decay of defense systems against foreign
DNA” Genome Biol Evol 8 3099-3107 (2016)

Igai K, Itakura M, Nishijima S, Tsurumaru H, Suda W, Tsutaya
T, Tomitsuka E., Tadokoro, K, Baba J, Odani S, Natsuhara K,
Morita A, Yoneda M, Greenhill AR, Horwood PF, Inoue J,
Ohkuma M, Hongoh Y, Yamamoto T, Siba PM, Hattori M,
Minamisawa K, Umezaki M, “Nitrogen fixation and nifH
diversity in human gut microbiota” Sci Rep 6 31942 (2016)

Tomihama T, Nishi Y, Mori K, Shirao T, lida T, Uzuhashi S,
Ohkuma M, Ikeda S, “Rice bran amendment suppresses potato
common scab by increasing antagonistic bacterial community
levels in the rhizosphere” Phytopathology 106 719-728 (2016)

Hamana K, Furuchi T, Hayashi H, Itoh T, Ohkuma M, Niitsu M,
“Occurrence of two novel linear penta-amines, pyropentamine
and homopyropentamine, in extremely thermophilic Thermus
composti” ] Gen Appl Microbiol 62 334-339 (2016)
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Ike F, Sakamoto M, Ohkuma M, Kajita A, Matsushita S,
Kokubo T, “Filobacterium rodentium gen. nov., sp. nov., a
member of Filobacteriaceae fam. nov. within the phylum
Bacteroidetes; includes a microaerobic filamentous bacterium
isolated from specimens from diseased rodent respiratory tracts”
Int J Syst Evol Microbiol 66 150-157 (2016)

Tanasupawat S, Phongsopitanun W, Suwanborirux K, Ohkuma
M, Kudo T, “Streptomyces actinomycinicus sp. nov., isolated
from soil of a peat swamp forest” Int J Syst Evol Microbiol 66
290-295 (2016)

Phongsopitanun W, Matsumoto A, Inahashi Y, Kudo T, Mori M,
Shiomi K, Takahashi Y, Tanasupawat S, “Actinoplanes lichenis
sp. nov., isolated from lichen” Int J Syst Evol Microbiol 66
468-473 (2016)

Itoh T, Onishi M, Kato S, lino T, Sakamoto M, Kudo T,
Takashina T, Ohkuma M, “Athalassotoga saccharophila gen.
nov., sp. nov., isolated from an acidic terrestrial hot spring, and
proposal of Mesoaciditogales ord. nov. and Mesoaciditogaceae
fam. nov. in the phylum Thermotogae” Int J Syst Evol
Microbiol 66 1045-1051 (2016)

Daroonpunt R, Itoh T, Kudo T, Ohkuma M, Tanasupawat S,
“Bacillus piscicola sp. nov., isolated from Thai fish sauce
(Nam-pla)” Int J Syst Evol Microbiol 66 1151-1155 (2016)

Kunthiphun S, Endoh R, Takashima M, Ohkuma M,
Tanasupawat S, Akaracharanya A, “Trichosporon heliocopridis
sp. nov., a ureasenegative basidiomycetous yeast associated
with dung beetles (Heliocopris bucephalus Fabricius)” Int J
Syst Evol Microbiol 66 1180-1186 (2016)

Irisawa T, Saputra S, Kitahara M, Sakamoto M, Sulistiani S,
Yulineri T, Dinoto A, Ohkuma M, “Bacteroides caecicola sp.
nov. and Bacteroides gallinaceum sp. nov., isolated from the
caecum of an Indonesian chicken” Int J Syst Evol Microbiol 66
1431-1437 (2016)

Daroonpunt R, Tanasupawat S, Kudo T, Ohkuma M, Itoh T,
“Virgibacillus kapii sp. nov., isolated from Thai shrimp paste
(Ka-pi)” Int J Syst Evol Microbiol 66 832-1837 (2016)

Tanasupawat S, Phongsopitanun W, Suwanborirux K, Ohkuma
M, Kudo T, “Nocardia rayongensis sp. nov., isolated from Thai
peat swamp forest soil” Int J Syst Evol Microbiol 66 1950-1955
(2016)

Phongsopitanun W, Kudo T, Ohkuma M, Pittayakhajonwut P,
Suwanborirux K, Tanasupawat S, “Micromonospora sediminis
sp. nov., isolated from mangrove sediment” Int J Syst Evol
Microbiol 66 3235-3240 (2016)

Songsumanus A, Kudo T, Ohkuma M, Phongsopitanun W,
Tanasupawat S, “Actinomadura montaniterrae sp. nov., isolated

from mountain soil” Int J Syst Evol Microbiol 66 3310-3316
(2016)

Phongsopitanun W, Kudo T, Ohkuma M, Pittayakhajonwut P,
Suwanborirux K, Tanasupawat S, “Streptomyces

verrucosisporus sp. nov., isolated from marine sediments” Int J
Syst Evol Microbiol 66 3607-3613 (2016)

Harada T, Dang VC, Nguyen DP, Nguyen TA, Sakamoto M,
Ohkuma M, Motooka D, Nakamura S, Uchida K, Jinnai M,
Yonogi S, Kawahara R, Kanki M, Kawai T, Kumeda Y,
Yamamoto Y, “Enterococcus saigonensis sp. nov., isolated from
retail chicken meat and liver” Int J Syst Evol Microbiol 66
3779-3785 (2016)

Tohno M, Sakamoto M, Ohkuma M, Tajima K, “Paenibacillus
silagei sp. nov. isolated from corn silage” Int J Syst Evol
Microbiol 66 3873-3877 (2016)

Klykleung N, Phongsopitanun W, Pittayakhajonwut P, Ohkuma
M, Kudo T, Tanasupawat S, “Streptomyces phyllanthi sp. nov.,
isolated from the stem of Phyllanthus amarus” Int J Syst Evol
Microbiol 66 923-3928 (2016)

Sujarit K, Kudo T, Ohkuma M, Pathom-Aree W, Lumyong S,
“Streptomyces palmae sp. nov., isolated from oil palm (Elaeis

guineensis) rhizosphere soil” Int J Syst Evol Microbiol 66
3983-3988 (2016)

Minegishi H, Shimogaki R, Enomoto S, Echigo A, Kondo Y,
Nagaoka S, Shimane Y, Kamekura M, Itoh T, Ohkuma M,
Nunoura T, Takai K, Usami R, “Halopiger thermotolerans sp.
nov., a thermo-tolerant haloarchaeon isolated from commercial
salt” Int J Syst Evol Microbiol 66 4975-4980 (2016)

lino T, Ohkuma M, Kamagata Y, Amachi S, “lodidimonas
muriae gen. nov., sp. nov., an aerobic iodide-oxidizing
bacterium isolated from brine of a natural gas and iodine
recovery facility, and proposals of lodidimonadaceae fam. nov.,
lodidimonadales ord. nov., Emcibacteraceae fam. nov. and
Emcibacterales ord. nov.” Int J Syst Evol Microbiol 66
5016-5022 (2016)

Kondo Y, Minegishi H, Echigo A, Shimane Y, Kamekura M,
Itoh T, Ohkuma M, Tanaka A, Takahashi-Ando N, FukushimaY,
Yoshida Y, Thara K, Usami R, “Haloparvum alkalitolerans sp.
nov., alkali-tolerant haloarchaeon isolated from commercial
salt” Int J Syst Evol Microbiol 66 5314-5319 (2016)

Gao F, Al-Saari N, Rohul Amin AKM, Sato K, Mino S, Suda W,
Oshima K, Hattori M, Ohkuma M, Hargreaves PI, Meirelles
PM, Thompson FL, Thompson C, Gomez-Gil B, Sawabe T,
Sawabe T, “Vibrio ishigakensis sp. nov., in Halioticoli clade
isolated from seawater in Okinawa coral reef area, Japan” Syst
Appl Microbiol 39 330-335 (2016)

Cho O, Ichikawa T, Kurakado S, Takashima M, Manabe R,
Ohkuma M, Sugita T, “Draft genome sequence of the causative
antigen of summer-type hypersensitivity pneumonitis,
Trichosporon domesticum JCM 9580” Genome Announc 4
e00651-16 (2016)

Masuya H, Manabe R, Ohkuma M, Endoh R, “Draft genome
sequence of Raffaelea quercivora JCM 11526, a Japanese oak
wilt pathogen associated with the platypodid beetle, Platypus
quercivorus” Genome Announc 4 e00755-16 (2016)

Wu L, Sun Q, Desmeth P, Sugawara H, Xu Z, McCluskey K,
Smith D, Alexander V, Lima N, Ohkuma M, Robert V, Zhou Y,
LiJ, Fan G, Ingsriswang S, Ozerskaya S, Ma J, “World data
centre for microorganisms: an information infrastructure to
explore and utilize preserved microbial strains worldwide”
Nucleic Acids Res 45 D611-D618 (2017)

International Conferences (Invited)

Itoh T, “Challenges of a new era for culture collections: a
curator's view” The 50th Anniversary of World Data Center for
Microorganisms, Beijing China, September 2016

Takashima M, Manabe R, Sriswasdi S, Iwasaki W, Endo R,
Ohkuma M, Sugita T, “Upgrading a sequence-based yeast
classification system: a genome-wide phylogenetic study of the
order Trichosporonales” 14th International Congress on Yeasts,
Awaji Island Japan, September 2016

Endo R, Ohkuma M, “Transport of yeast consortium by the
forest pest ambrosia beetle Platypus quercivorus (Platypodidae,
Coleoptera)” 14th International Congress on Yeasts, Awaji
Island Japan, September 2016

Ohkuma M, “Recent activities of RIKEN BRC-JCM” The 8th
ANRRC International Meeting, Kyoto Japan, September 2016

International Conferences (Participants): 5
Domestic Conferences (Invited)

Endo R, Manabe R, Kinjyo Y, Suzu K, Takashima M, Ohkuma
M, “Draft genome sequencing of various eukaryotic microbes
and refinement of JCM online strain catalogue” 11th Meeting of
Industrial Non-Conventional Yeasts Japan, Tokyo, May 2016

Takashima M, “Upgrading knowledge bases for yeast
classification systems based on taxonomic study focusing
particularly on inter- or intra-species diversity and genome
analyses” The 23rd Annual Meeting of Japan Society for
Microbial Resources and Systematics, Chiba, July 2016

Takashima M, “Thinking from the front-line” Culture
Collection Business Workshop in the 23rd Annual Meeting of
Japan Society for Microbial Resources and Systematics, Chiba,

July 2016

Kinjyo Y, “Evolution of non-adaptive trait in symbioses:
adaptive significance of inaccurate gene expression in
endosymbionts genome” 18th Annual Meeting of the Society of
Evolutionary Studies, Tokyo, August 2016

Nishimura Y, “The diversity and evolution of the photosynthetic
cukaryotes and their organelle”12th Meeting of Industrial
Non-Conventional Yeasts Japan, Tokyo, November 2016

Domestic Conferences (Participants): 32

Bioresource Information
Division
International Conferences (Invited)

Oota S, “Analysis on the mouse gait patterns by using a
neuromusculoskeletal model of the laboratory mouse”, The 2nd
Japan-EU Workshop on Neurorobotics, Yayoi Auditorium, The
University of Tokyo, April 2016.

Oota S, “A study on mouse locomotor functions with a
disturbance-based approach”, 6th IEEE RAS&EMBS
International Conference on Biomedical Robotics and
Biomechatronics (BioRob 2016), Singapore, June 2016.

International Conferences (Participants): 1

Bioresource Enginnering
Division
Journals in English or non-Japanese (Peer reviewed)

Uchio-Yamada K, Monobe Y, Akagi K, Yamamoto Y, Ogura A,
Manabe N, “Tensin2-deficient mice on FVB/N background
develop severe glomerular disease” J Vet Med Sci 78 811-818
(2016)

Komeya M, Kimura H, Nakamura H, Yokonishi T, Sato T,
Kojima K, Hayashi K, Katagiri K, Yamanaka H, Sanjo H, Yao
M, Kamimura S, Inoue K, Ogonuki N, Ogura A, Fujii T, Ogawa
T, “Long-term ex vivo maintenance of testis tissues producing
fertile sperm in a microfluidic device” Sci Rep 6 21472 (2016)

Loi P, Iuso D, Czernik M, Ogura A, “A new, dynamic era for
somatic cell nuclear transfer?” Trends in Biotechnology 34
791-797 (2016)

Motomura K, Oikawa M, Hirose M, Honda A, Togayachi S,
Miyoshi H, Ohinata Y, Sugimoto M, Abe K, Inoue K, Ogura A.
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“Cellular dynamics of mouse trophoblast stem cells:
Identification of a persistent stem cell type” Biol Reprod 94 122
(2016)

Kanemori Y, Koga Y, Sudo M, Kang W, Kashiwabara S, Ikawa
M, Hasuwa H, Nagashima K, Ishikawa Y, Ogonuki N, Ogura A,
Baba T, “Biogenesis of sperm acrosome is regulated by
pre-mRNA alternative splicing of Acrbp in the mouse” Proc
Natl Acad Sci USA 113 E3696-3705 (2016)

Inoue H, Ogonuki N, Hirose M, Hatanaka Y, Matoba S, Chuma
S, Kobayashi K, Wakana S, Noguchi J, Inoue K, Tanemura K,
Ogura A, “Mouse D1Pas1l, a DEAD-box RNA helicase, is
required for the completion of first meiotic prophase in male
germ cells” Biochem Biophys Res Comm 478 592-598 (2016)

Ogura A, “Development of reproductive engineering techniques
at the RIKEN BioResource Center” Exp Anim 66 1-16 (2017)

Kojima-Kita K, Kuramochi-Miyagawa S, Nagamori I, Ogonuki
N, Ogura A, Hasuwa H, Akazawa T, Inoue N, Nakano T,
“MIWI2 as an effector of DNA methylation and gene silencing
in embryonic male germ cells” Cell Rep 16 2819-2828 (2016)

Kanatsu-Shinohara M, Tanaka T, Ogonuki N, Ogura A,
Morimoto H, Cheng PF, Eisenman RN, Trumpp A, Shinohara T,
“Myc/Mycn-mediated glycolysis enhances mouse
spermatogonial stem cell self-renewal” Genes Dev 30
2637-2648 (2016)

Watanabe S, Kanatsu-Shinohara M, Ogonuki N, Matoba S,
Ogura A, Shinohara T, “Adeno-associated virus-mediated
delivery of genes to mouse spermatogonial stem cells” Biol
Reprod 96 221-231 (2017)

Mochida K, Hasegawa A, Ogura A, “Recent technical
breakthroughs for ARTs in mice” J Mam Ova Res 34 13-21
(2017)

Nakasuji T, Ogonuki N, Chiba T, Kato T, Shiozawa K,
Yamatoya K, Tanaka H, Kondo T, Miyado K, Miyasaka N,
Kubota T, Ogura A, Asahara H, “Complementary critical
functions of Zfyl and Zfy2 in mouse spermatogenesis and
reproduction” PLoS Genet, 13 ¢1006578 (2017)

Hirose M, Hasegawa A, Mochida K, Matoba S, Hatanaka Y,
Inoue K, Goto T, Kaneda H, Yamada I, Furuse T, Abe K,
Uenoyama Y, Tsukamura H, Wakana S, Honda A, Ogura A,
“CRISPR/Cas9-mediated genome editing in wild-derived mice:
generation of tamed wild-derived strains by mutation of the a
(nonagouti) gene” Sci Rep 7 42476 (2017)

Honda A, Kawano Y, Izu H, Choijookhuu N, Honsho K,
Nakamura T, Yabuta Y, Yamamoto T, Takashima Y, Hirose M,
Sankai T, Hishikawa Y, Ogura A, Saitou M, “Discrimination of
stem cell status after subjecting cynomolgus monkey pluripotent
stem cells to naive conversion” Sci Rep 7 45285 (2017)

Kaminuma O, Katayama K, Inoue K, Saeki M, Nishimura T,
Kitamura N, Shimo Y, Tofukuji S, Ishida S, Ogonuki N,
Kamimura S, Oikawa M, Katoh S, Mori A, Shichijo M, Hiroi T,
Ogura A, “Hyper-reactive cloned mice generated by direct
nuclear transfer of antigen-specific CD4" T cells” EMBO
Reports (in press)

International Conferences (Invited)

Ogura A, “Nuclear transfer for the study of developmental
epigenetics” Epigenetic Penetrance of Reproductive
Technologies, Teramo Italy, June 2016

Iuso D, “Epigenetic programming and reprogramming during
development” Epigenetic Penetrance of Reproductive
Technologies, Teramo Italy, June 2016

Ogura A, “Development of Reproductive Engineering
Techniques -Its History and the Present Status-"" Institute of
Animal Science Seminar, Zhejiang Academy of Agricultural
Sciences, Hangzhou China, December 2016

Ogura A, “Nuclear transfer for the study of developmental
epigenetics” Life Sciences Institute Seminar, Zhejiang
University, Hangzhou China, December 2016

International Conferences (Participants): 3
Domestic Conferences (Invited)

Ogura A, “Development of reproductive engineering techniques
at the RIKEN BioResource Center” 63th Annual Meeting of
JALAS, Kawasaki, May 2016

Ogura A, "Development of ICSI techniques in mammals and
their applications to biomedical researches" 34th Annual
Meeting of Animal Reproductive Engineering Society,
Kawasaki, December 2016

Domestic Conferences (Participants): 13

Technology and Development
Team for Mammalian Genome
Dynamics

Journals in English or non-Japanese (Peer reviewed)

Motomura K, Oikawa M, Hirose M, Honda A, Togayachi S,
Miyoshi H, Ohinata Y, Sugimoto M, Abe K, Inoue K, Ogura A,
“Cellular dynamics of mouse trophoblast stem cells:
identification of a persistent stem cell type” Biol Reprod 94 122
(2016)

Chang YH, Yokota H, Abe K, Liu JH, Tsai MD, “Detection and
localization of mouse induced pluripotent stem cell formation

using time-lapse fluorescence microscopy images” Accepted as
a contributed paper for the 38th Annual International
Conference of the IEEE Engineering in Medicine and Biology
Society, DOI: 10.1109/EMBC.2016.7591583 (2016)

Takeda T, Banno K, Yanokura M, Adachi M, lijima M,
Kunitomi H, Nakamura K, lida M, Nogami Y, Umene K,
Masuda K, Kobayashi Y, Yamagami W, Hirasawa A, Tominaga
E, Susumu N, Aoki D, “Methylation Analysis of DNA
Mismatch Repair Genes Using DNA Derived from the
Peripheral Blood of Patients with Endometrial Cancer:
Epimutation in Endometrial Carcinogenesis” Genes (Basel) 7
86 (2016)

Chang YH, Yokota H, Kuniya Abe, Li CC, Tsai MD,
“Fluorescence microscopy image processing and visualization
for analyzing cell kinematics, proliferation and attachment in
mouse embryonic stem cell culture” Accepted as a contributed
paper for 2016 IEEE 16th International Conference on
Bioinformatics and Bioengineering (BIBE), DOI:
10.1109/BIBE.2016.44 (2016)

Chang YH, Yokota H, Abe K, Tang CT, Tsai MD, “Automated
detection and tracking of cell clusters in time-lapse fluorescence
microscopy images” Journal of Medical and Biological
Engineering, 37 18-25 (2017)

Hayashi M, Shinozuka Y, Shigenobu S, Sato M, Sugimoto M,
Ito S, Abe K, Kobayashi S, “Conserved role of Ovo in germline
development in mouse and Drosophila” Sci Rep 6 (2017)

Adachi M, Banno K, Masuda K, Yanokura M, lijima M, Takeda
T, Kunitomi H, Kobayashi Y, Yamagami W, Hirasawa A,
Kameyama K, Sugano K, Aoki D, “Carcinoma of the lower
uterine segment diagnosed with Lynch syndrome based on
MSH6 germline mutation: A case report” J Obstet Gynaecol Res
43 416-420 (2017)

Hirose M, Hasegawa A, Mochida K, Matoba S, Hatanaka Y,
Inoue K, Goto T, Kaneda H, Yamada I, Furuse T, Abe K,
“CRISPR/Cas9-mediated genome editing in wild-derived mice:
generation of tamed wild-derived strains by mutation of the a
(nonagouti) gene” Sci Rep DOI: 10.1038/srep42476 (2017)

Yanokura M, Banno K, Adachi M, Aoki D, Abe K,
“Genome-wide DNA methylation sequencing revealed that
miR-663a is a novel epimutation candidate in CIMP- high
endometrial cancer” International Journal of Oncology, in press
(2017)

International Conferences (Invited): 1

Abe K, Kondo M, Sugimoto M, “Robust induction of primed
pluripotency in mammals: Wnt inhibition is critical for
derivation and maintenance of mouse epiblast stem cells”
INASCON (International Scientific Conference) 2016,
Universiti Sains Malaysia, Health Campus, Kelantan, Malaysia.

May 2016.
International Conferences (Participants): 1
Domestic Conferences (Invited)

Abe K, “Robust induction of primed pluripotency in mammals:
Wnt inhibition is critical for derivation and maintenance of
mouse epiblast stem cells” Seminar on Dept. of Systems
Medicine Sakaguchi Laboratory of Keio University, Tokyo, July
2016

Abe K, “Studies on mouse peri-implantation development using
developmental mutant and stem cells” Kumamoto University’ s
Liaison Office/ Frontier Research Seminar on HIGO program,
Kumamoto, July 2016

Abe K, “Robust induction of primed pluripotency in mammals:
Wnt inhibition is critical for derivation and maintenance of
mouse epiblast stem cells” Tsukuba Global Science Week 2016,
Tsukuba, September 2016

Domestic Conferences (Participants): 6

Technology and Development
Team for Mouse Phenotype
Analysis: Japan Mouse Clinic

Journals in English or non-Japanese (Peer reviewed)

Shen J, Shi D, Suzuki T, Xia Z, Zhang H, Araki K, Wakana S,
Takeda N, Yamamura K, Jin S, Li Z, “Severe ocular phenotypes
in Rbp4-deficient mice in the C57BL/6 genetic background”
Lab Invest 96 680-691 (2016)

Yasuda T, Fukada T, Nishida K, Nakayama M, Matsuda M,
Miura I, Dainichi T, Fukuda S, Kabashima K, Nakaoka S, Bin
BH, Kubo M, Ohno H, Hasegawa T, Ohara O, Koseki H,
Wakana S, Yoshida H, “Hyperactivation of JAKI tyrosine
kinase induces stepwise, progressive pruritic dermatitis” J Clin
Invest 26 2064-2076 (2016)

Toki H, Minowa O, Inoue M, Motegi H, Karashima Y, Ikeda A,
Kaneda H, Sakuraba Y, Saiki Y, Wakana S, Suzuki H, Gondo Y,
Shiroishi T, Noda T, “Novel allelic mutations in murine Serca2
induce differential development of squamous cell tumors”
Biochem Biophys Res Commun 476, 175-82 (2016)

Inoue H, Ogonuki N, Hirose M, Hatanaka Y, Matoba S, Chuma
S, Kobayashi K, Wakana S, Noguchi J, Inoue K, Tanemura K,
Ogura A, “Mouse D1Pasl, a DEAD-box RNA helicase, is
required for the completion of first meiotic prophase in male
germ cells” Biochem Biophys Res Commun 478, 592-8 (2016)
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Publications
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Liu Y, Maekawa T, Yoshida K, Furuse T, Kaneda H, Wakana S,
Ishii S, “ATF7 ablation prevents diet-induced obesity and
insulin resistance” Biochem Biophys Res Commun 478
696-702 (2016)

Hossain MS, Asano F, Fujiyama T, Miyoshi C, Sato M, Ikkyu
A, Kanno S, Hotta N, Kakizaki M, Honda T, Kim SJ, Komiya
H, Miura I, Suzuki T, Kobayashi K, Kaneda H, Kumar V,
Takahashi JS, Wakana S, Funato H, Yanagisawa M,
“Identification of mutations through dominant screening for
obesity using C57BL/6 substrains” Sci Rep 6 32453 (2016)

Dickinson ME, Flenniken AM, Ji X, Teboul L, Wong MD,
White JK, Meehan TF, Weninger WJ, Westerberg H, Adissu H,
Baker CN, Bower L, Brown JM, Caddle LB, Chiani F, Clary D,
Cleak J, Daly MJ, Denegre JM, Doe B, Dolan ME, Edie SM,
Fuchs H, Gailus-Durner V, Galli A, Gambadoro A, Gallegos J,
Guo S, Horner NR, Hsu CW, Johnson SJ, Kalaga S, Keith LC,
Lanoue L, Lawson TN, Lek M, Mark M, Marschall S, Mason J,
McElwee ML, Newbigging S, Nutter LM, Peterson KA,
Ramirez-Solis R, Rowland DJ, Ryder E, Samocha KE, Seavitt
JR, Selloum M, Szoke-Kovacs Z, Tamura M, Trainor AG,
Tudose I, Wakana S, Warren J, Wendling O, West DB, Wong L,
Yoshiki A; International Mouse Phenotyping Consortium;
Jackson Laboratory; Infrastructure Nationale PHENOMIN,
Institut Clinique de la Souris (ICS); Charles River Laboratories;
MRC Harwell; Toronto Centre for Phenogenomics; Wellcome
Trust Sanger Institute; RIKEN BioResource Center, MacArthur
DG, Tocchini-Valentini GP, Gao X, Flicek P, Bradley A,
Skarnes WC, Justice MJ, Parkinson HE, Moore M, Wells S,
Braun RE, Svenson KL, de Angelis MH, Herault Y, Mohun T,
Mallon AM, Henkelman RM, Brown SD, Adams DJ, Lloyd KC,
McKerlie C, Beaudet AL, Bu¢an M, Murray SA,
“High-throughput discovery of novel developmental
phenotypes” Nature 537 508-514 (2016)

Funato H, Miyoshi C, Fujiyama T, Kanda T, Sato M, Wang Z,
Ma J, Nakane S, Tomita J, Ikkyu A, Kakizaki M, Hotta N,
Kanno S, Komiya H, Asano F, Honda T, Kim SJ, Harano K,
Muramoto H, Yonezawa T, Mizuno S, Miyazaki S, Connor L,
Kumar V, Miura I, Suzuki T, Watanabe A, Abe M, Sugiyama F,
Takahashi S, Sakimura K, Hayashi Y, Liu Q, Kume K, Wakana
S, Joseph S Takahashi JS, Yanagisawa M, “Forward-genetics
analysis of sleep in randomly mutagenized mice” Nature 539,
378-383 (2016)

Yoshizaki K, Furuse T, Kimura R, Tucci V, Kaneda H, Wakana
S, Osumi N, “Paternal Aging Affects Behavior in Pax6 Mutant
Mice: A Gene/Environment Interaction in Understanding
Neurodevelopmental Disorders” PLoS ONE 11 e0166665
(2016)

Yoshikawa F, Sato Y, Tohyama K, Akagi T, Furuse T, Sadakata
T, Tanaka M, Shinoda Y, Hashikawa T, Itohara S, Sano Y,
Ghandour MS, Wakana S, Furuichi T, “Mammalian-Specific
Central Myelin Protein Opalin Is Redundant for Normal
Myelination: Structural and Behavioral Assessments” PLoS
One 11 0166732 (2016)

Ohba K, Takeda K, Furuse T, Suzuki T, Wakana S, Suzuki T,
Yamamoto H, Shibahara S, “Microphthalmia-associated
transcription factor ensures the elongation of axons and

dendrites in the mouse frontal cortex” Genes Cells 21
1365-1379 (2016)

Ohnishi T, Miura I, Ohba H, Shimamoto C, Iwayama Y, Wakana
S, Yoshikawa T, “A spontaneous and novel Pax3 mutant mouse
that models Waardenburg syndrome and neural tube defects”
Gene 607 16-22 (2017)

Furuse T, Miyake K, Kohda T, Kaneda H, Hirasawa T, Yamada
I, Kushida T, Kashimura M, Kobayashi K, Ishino F, Kubota T,
Wakana S, “Protein-restricted diet during pregnancy after
insemination alters behavioral phenotypes of the progeny”
Genes Nutrition 12, 1 (2017)

Liu L, Suzuki T, Shen J, Wakana S, Araki K, Yamamura KI, Lei
L, Li Z, “Rescue of retinal morphology and function in a
humanized mouse at the mouse retinol-binding protein locus”
Lab Invest Doi: 10.1038/labinvest.2016.156 (2017)

Kitazawa M, Tamura M, Kaneko-Ishino T, Ishino F,“Severe
damage to the placental fetal capillary network causes mid- to
late fetal lethality and reduction in placental size in Pegl1/Rtl1
KO mice” Genes Cells 2 174-188 (2017)

Naruse C, Shibata S, Tamura M, Kawaguchi T, Abe K, Sugihara
K, Kato T, Nishiuchi T, Wakana S, Ikawa M, Asano M, “New
insights into the role of Jmjd3 and Utx in axial skeletal
formation in mice” FASEB J pii: fj.201600642R (2017)

International Conferences (Invited)

Wakana S, “Principles of mouse phenotyping” 2016 KALAS
International Symposium, Gyeongju Korea, August 2016

International Conferences (Participants): 4

Domestic Conferences (Invited)

Wakana S, “Standardized mouse phenotyping and novel
concepts of animal model’ s foe human diseases” Seminar in

Department of Systems Medicine, Keio University, Tokyo,
April 2016

Furuse T. “Does malnutrition during fetal life have a potential as
precipitating factor of the developmental disorders? -Findings
form comprehensive phenotypic analysis using mouse model-”
86th Annual Meeting of the Japanese Society for Hygiene,
Asahikawa, May 2016

Domestic Conferences (Participants): 25

Team for Advanced
Development and Evalution of
Human Disease Models

Journals in English or non-Japanese (Peer reviewed)

Fukunaga I, Fujimoto A, Hatakeyama K, Aoki T, Nishikawa A,
Noda T, Minowa O, Kurebayashi N, Ikeda K, Kamiya K, “In
Vitro Models of GIB2-Related Hearing Loss Recapitulate Ca**
Transients via a Gap Junction Characteristic of Developing
Cochlea” Stem Cell Reports 7 1023-1036 (2016)

Toki H, Minowa O, Inoue M, Motegi H, Karashima Y, lkeda A,
Kaneda H, Sakuraba Y, Saiki Y, Wakana S, Suzuki H, Gondo Y,
Shiroishi T, Noda T, “Novel allelic mutations in murine Serca2
induce differential development of squamous cell tumors”
Biochem Biophys Res Commun 476 175-82 (2016)

Inoue M, Toki H, Matsui J, Togashi Y, Dobashi A, Fukumura R,
Gondo Y, Minowa O, Tanaka N, Mori S, Takeuchi K, Noda
T, ”"Mouse models for ROS1-fusion-positive lung cancers and
their application to the analysis of multikinase inhibitor
efficiency” Carcinogenesis 37 452-60 (2016)

International Conferences (Participants): 2

Domestic Conferences (Participants): 4

Mutagenesis and Genomics
Team

Journals in English or non-Japanese (Peer reviewed)

Makino S, Fukumura R, Gondo Y,“Illegitimate translation
causes unexpected gene expression from on-target out-of-frame
alleles created by CRISPR-Cas9” Sci Rep 6 39608 (2016)
doi:10.1038/srep39608

Masumura K, Toyoda-Hokaiwado N, Ukai A, Gondo Y, Honma
M, Nohmi T, “Dose-dependent de novo germline mutations
detected by whole-exome sequencing in progeny of
ENU-treated male gpt delta mice” Mutat Res 810 30-39 (2016)

Masumura K, Toyoda-Hokaiwado N, Ukai A, Gondo Y, Honma

M, Nohmi T, “Estimation of the frequency of inherited germline
mutations by whole exome sequencing in ethylnitrosourea-
treated gpt delta mice” Genes Environ 38 10 (2016) doi:
10.1186/s41021-016-0035-y

Toki H, Minowa O, Inoue M, Motegi H, Karashima Y, Ikeda A,
Kaneda H, Sakuraba Y, Saiki Y, Wakana S, Suzuki H, Gondo Y,
Shiroishi T, Noda T, “Novel allelic mutations in murine Serca2
induce differential development of squamous cell tumors”
Biochem Biophys Res Commun 476 175-182 (2016)

Inoue M, Toki H, Matsui J, Togashi Y, Dobashi A, Fukumura R,
Gondo Y, Minowa O, Tanaka N, Mori S, Takeuchi K, Noda T,
“Mouse models for ROS1-fusion-positive lung cancers and their
application to the analysis of multikinase inhibitor efficiency”
Carcinogenesis 37 452-460 (2016)

International Conferences (Invited)

Gondo Y, Makino S, “Another concern of genome editing:
Protein expression from the targeted frameshift alleles by
CRISPR/Cas9 system” The 10th Asian Mouse Mutagenesis and
Resource Association (AMMRA2016), Hakone Japan May 2016

Gondo Y, Fukumura R, Mori K, Toyoda A, Ishitsuka Y, Makino
S, Kotaki H, Nakai Y, Kuhara S, Fujiyama A, “Accumulation
and detection of germline spontaneous mutations in
C57BL/6JJcl inbred mouse strain” International Mammalian
Genome Conference 2016 (IMGC2016)/The Allied Genetics
Conference 2016 (TAGC2016), Orlando USA July 2016

Gondo Y, “Spontaneous de novo germline mutation discovery
by WGS in the mouse” Sequencing Quality Control Project
Phase 2 (SEQC2) Public Workshop, Bethesda USA September
2016

Gondo Y, “Genetics and genomics with mouse mutagenesis”
Academia Sinica IMB Seminar/Molecular and Cellular Biology
Program, Taipei Taiwan January 2017

International Conferences (Participants): 3

MEREE— < B EEED . NAF VY —ANGE A F > T—
WOLIFHEES DL, 201654 H17H

FERRE— <Y SRERDURD )5 B A EOEDOZ
IS ZH LERFPEY HERGEE S S Wik
20164E9 H30H
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YRITL, BRET, 20164511 A30H

Domestic Conferences (Participants): 6
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Activities in the RIKEN BioResource Center

Technology and Development
Unit for Knowledge Base of
Mouse Phenotype

Dickinson ME, Flenniken AM, Ji X, Teboul L, Wong MD,
White JK, Meehan TF, Weninger WJ, Westerberg H, Adissu H,
Baker CN, Bower L, Brown JM, Caddle LB, Chiani F, Clary D,
Cleak J, Daly MJ, Denegre JM, Doe B, Dolan ME, Edie SM,
Fuchs H, Gailus-Durner V, Galli A, Gambadoro A, Gallegos J,
Guo S, Horner NR, Hsu CW, Johnson SJ, Kalaga S, Keith LC,
Lanoue L, Lawson TN, Lek M, Mark M, Marschall S, Mason J,
McElwee ML, Newbigging S, Nutter LM, Peterson KA,
Ramirez-Solis R, Rowland DJ, Ryder E, Samocha KE, Seavitt
JR, Selloum M, Szoke-Kovacs Z, Tamura M, Trainor AG,
Tudose I, Wakana S, Warren J, Wendling O, West DB, Wong L,
Yoshiki A; International Mouse Phenotyping Consortium,;
Jackson Laboratory; Infrastructure Nationale PHENOMIN,
Institut Clinique de la Souris (ICS); Charles River Laboratories;
MRC Harwell; Toronto Centre for Phenogenomics; Wellcome
Trust Sanger Institute; RIKEN BioResource Center, MacArthur
DG, Tocchini-Valentini GP, Gao X, Flicek P, Bradley A,
Skarnes WC, Justice MJ, Parkinson HE, Moore M, Wells S,
Braun RE, Svenson KL, de Angelis MH, Herault Y, Mohun T,
Mallon AM, Henkelman RM, Brown SD, Adams DJ, Lloyd KC,
McKerlie C, Beaudet AL, Bu¢an M, Murray SA,
“High-throughput discovery of novel developmental
phenotypes” Nature 537 508-514 (2016)

International Conferences (Invited)

Masuya H, “RDF based integration of biological phenotype data
produced in Japan” International Symposium on Designing
Semantics, Kyoto March 2017

Masuya H, “RDF-Based data sharing of phenotype data of
experimental animals produced from Japan” The 4th
International Conference on Rare and Undiagnosed Diseases,
Tokyo November 2016

Masuya H, “A portal of biological phenotype data of
experimental animals produced in Japan” The §th ANRRC
International Meeting, Kyoto September 2016

Masuya H, “Data integration of phenotype data of disease
model animals using Resource Description Framework™ 2016
AMMRA&AMPC Meeting, Hakone May 2016

International Conferences (Participants): 9

Domestic Conferences (Invited)

Masuya H, “J-phenome project aiming integration of phenotype
data produced in Japan” 10th NBRP database meeting,
Mishima, March 2017

Masuya H, “Expansion of research connection via phenotypic
data” Togo-day symposium 2016, Tokyo, October 2016

Masuya H, “Merits of RDF data for the integration of
phenotype information” Informatics in Biology, Medicine and
Pharmacology 2016, Tokyo, September to Nobember 2016

Domestic Conferences (Participants): 12

Ishii Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Liu 'Y, Maekawa T, Yoshida K, Furuse T, Kaneda H, Wakana S,
Ishii S, “ATF7 ablation prevents diet-induced obesity and
insulin resistance” Biochem Biophys Res Commun 478
696-702 (2016)

Padavattan S, Thiruselvam V, Shinagawa T, Hasegawa K,
Kumasaka T, Ishii S, Kumarevel T, “Structural analyses of the
nucleosome complexes with human testis-specific histone
variants, hTh2a and hTh2b” Biophys Chem 221 41-48 (2017)

International Conferences (Invited)

Ishii S, “Innate immune memory in macrophages via
ATF7-dependent epigenetic changes” Innate Immune Memory,
Hinxton, Cambridge, UK, 14-16 March 2017

International Conferences (Participants): 1

Domestic Conferences (Invited)

AR RS ERIC K B T L (LB Z 1258
i, BIOPHAZE Y 2 T VAW HEE, KB 5H
19H. 2016.

OB ST RN LYY LMSROEE, T—7 9y
7 TR ZE ORI, KB, 1A 17H. 2017

Domestic Conferences (Participants): 1

Shinozaki Research Collaborative
Group

Journals in English or non-Japanese (Peer reviewed)

Takahagi K, Uehara-Yamaguchi Y, Yoshida T, Sakurai T,
Shinozaki K, Mochida K, Saisho D, “Analysis of single
nucleotide polymorphisms based on RNA sequencing data of
diverse bio-geographical accessions in barley” Sci Rep 6 33199
(2016)

Sanchez-Rangel D, Chavez-Martinez Al, Rodriguez-Hernandez
AA, Maruri-Lopez I, Urano K, Shinozaki K, Jimenez-Bremont
JF, “Simultaneous Silencing of Two Arginine Decarboxylase
Genes Alters Development in Arabidopsis” Front Plant Sci 7
300 (2016)

Osakabe Y, Watanabe T, Sugano SS, Ueta R, Ishihara R,
Shinozaki K, Osakabe K, “Optimization of CRISPR/Cas9
genome editing to modify abiotic stress responses in plants” Sci
Rep 6 26685 (2016)

Honna PT, Fuganti-Pagliarini R, Ferreira LC, Molinari MDC,
Marin SRR, de Oliveira MCN, Farias JRB, Neumaier N,
Mertz-Henning LM, Kanamori N, Nakashima K, Takasaki H,
Urano K, Shinozaki K, Yamaguchi-Shinozaki K, Desiderio JA,
Nepomuceno AL, “Molecular, physiological, and agronomical
characterization, in greenhouse and in field conditions, of
soybean plants genetically modified with 4tGolS2 gene for
drought tolerance” Mol Breed, 36 157 (2016)

Marinho J, Kanamori H, Ferreira L, Fuganti-Pagliarini R,
Carvalho J, Freitas R, Marin S, Rodrigues F, Mertz-Henning L,
Farias J, Neumaier N, de Oliveira M, Marcelino-Guimaraes F,
Yoshida T, Fujita Y, Yamaguchi-Shinozaki K, Shinozaki K,
Nakashima K, Nepomuceno A, “Characterization of Molecular
and Physiological Responses Under Water Deficit of
Genetically Modified Soybean Plants Overexpressing the
AtAREBI Transcription Factor” Plant Mol Biol Rep 34 410-426
(2016)

Sato H, Todaka D, Kudo M, Mizoi J, Kidokoro S, Zhao Y,
Shinozaki K, Yamaguchi-Shinozaki K, “The Arabidopsis
transcriptional regulator DPB3-1 enhances heat stress tolerance
without growth retardation in rice” Plant Biotech, 14 1765-1767
(2016)

Hoshino A, Jayakumar V, Nitasaka E, Toyoda A, Noguchi H,
Itoh T, Shin I T, Minakuchi Y, Koda Y, Nagano A J, Yasugi M,
Honjo M N, Kudoh H, Seki M, Kamiya A, Shiraki T, Carninci

Publications

P, Asamizu E, Nishide H, Tanaka S, Park K I, Morita Y,
Yokoyama K, Uchiyama I, Tanaka Y, Tabata S, Shinozaki K,
Hayashizaki Y, Kohara Y, Suzuki Y, Sugano S, Fujiyama A, lida
S, Sakakibara Y, “Genome sequence and analysis of the
Japanese morning glory Ipomoea nil” Nature Commun, 7 13295
(2016)

Kuromori T, Fujita M, Urano K, Tanabata T, Sugimoto E,
Shinozaki K, “Overexpression of 4t4BCG25 enhances the
abscisic acid signal in guard cells and improves plant water use
efficiency” Plant science 251 75-81 (2016)

Kudo M, Kidokoro S, Yoshida T, Mizoi J, Todaka D, Fernie A
R, Shinozaki K, Yamaguchi-Shinozaki K, “Double
overexpression of DREB and PIF transcription factors improves

drought stress tolerance and cell elongation in transgenic plants”
Plant Biotech 15 458-471 (2016)

Soma F, Mogami J, Yoshida T, Abekura M, Takahashi F,
Kidokoro S, Mizoi J, Shinozaki K, Yamaguchi-Shinozaki K,
“ABA-unresponsive SnRK2 protein kinases regulate mRNA
decay under osmotic stress in plants” Nature Plants, 3 16204
(2017)

Maruyama K, Ogata T, Kanamori N, Yoshiwara K, Goto S,
Yamamoto Y'Y, Tokoro Y, Noda C, Takaki Y, Urawa H, Iuchi S,
Urano K, Yoshida T, Sakurai T, Kojima M, Sakakibara H,
Shinozaki K, Yamaguchi-Shinozaki K, “Design of an optimal
promoter involved in the heat-induced transcriptional pathway
in Arabidopsis, soybean, rice, and maize” Plant J, 89 672-680
(2017)

Urano K, Maruyama K, Jikumaru Y, Kamiya Y,
Yamaguchi-Shinozaki K, Shinozaki K, “Analysis of plant
hormone profiles in response to moderate dehydration stress”
Plant J 90 17-36 (2017)

Todaka D, Zhao Y, Yoshida T, Kudo M, Kidokoro S, Mizoi J,
Kodaira K S, Takebayashi Y, Kojima M, Sakakibara H, Toyooka
K, Sato M, Fernie A R, Shinozaki K, Yamaguchi-Shinozaki K,
“Temporal and spatial changes in gene expression, metabolite
accumulation and phytohormone content in rice seedlings
grown under drought stress conditions” Plant J 90 61-78 (2017)

International Conferences (Invited)

Shinozaki K, “Introduction of discussion on engineering for
water stress tolerance” Gordon Research Conference on Salt &
Water Stress in Plants Les Diablerets, Switzerland, May 29-
June 3 2016

iR .
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Activities in the RIKEN BioResource Center

Shinozaki K, “Plant Responses and Tolerance to Severe
Environmental Stress Conditions” 2016 TSPB Annual Meeting
& Symposium on Climate Change: Evolutionary Stratefies in
Plants Taichung Taiwan, Novvember 26-27 2016 (KeyNote
Lecture)

International Conferences (Participants): 15

Domestic Conferences (Participants): 32
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BYRER AT
Initiatives for the Better Management
of the RIKEN BioResource Center

N -

NEROE

Publicity Activities

i

HE2EDDEHY

Interaction with General Public

INAF1)Y —RABEDERLENELCHRICTERIBIIZED. BREGEICBHTHIET,
We are working to make information available to help more people understand the significance of bioresources project and
learn about the activities of these projects that rely on the support of the general public.

BRC—MRRBTL AR MinAA>E—)LDLIE
Open days-pre-event in AEON MALL Tsukuba

20164 H 17
(T—=> BPEOHE DO TEF Y XI55
CRGERD 23044

INAFVY = AtV 2= D—fRNADEILD A F 2 E—
IWOKETT VARV M2ITWE LT, i, DA, Bk
IR DOBEMBIBIS, DNAA NS TEDZE Nk
TGN OB FAFIATVE LIz, ARV T T —DHH
AT YDA T ML, FOEMER > THFO—f)
RNENTRTAR Y T ML IBE ISR 2D E U,

PR event has been held in AEON MALL Tsukuba, prior to
RIKEN BioResource Center (BRC) open days. The event
targeted shoppers with kids and included lecture, coloring,
observation of common vegetables under microscope, and
making DNA-strap. Visitors who collected series of stamps at

both Aeon and RIKEN BRC were given a giveaway.

BHRNA A1)V =22 =5
RIKEN BioResource Center Open days

201644 H22 H - 23H
(T—=) ZHDODHIE HHVZDFEL TLHHR
e DANIZ L ZBINAF VY — A
CREGHERD 1,425%
GHHZ) s
TENC R AW ERYI3 S— b —) BEEVIMRIBIFES DIk
AR
PEDVEREDFBUCII ik REREYIRREER © 28T
April 22-23, 2016
< Theme > Your eyes can look in the future
Bioresource supports our future
< Number of visitors > 1,425
< Lecture >
Invisible but a valuable partner, Mitsuo Sakamoto,
Microbe Division/Japan Collection of Microorganisms
Our approaches for the realization of safety agricultural

production, Hiroshi Abe, Experimental Plant Division

HKEBU>FiELE

Tsukuba Chibikko Hakase

DAEBT> TG, N EED TREFH LU > 7l
ZHIEL, DAETHNICH BB TIT BRe A2k
ICBINT 2RARBRA NV R T, NAAVY—RE 22—
LETDARNY ML A SNBSS 52 R Il T0E T,
Tsukuba Chibikko Hakase is a science learning event featuring
exhibitions and events held at research institutes located in
Tsukuba, which attempts to encourage local elementary and
junior high school students to become great “little scientists.”
The BioResource Center also participates in the event,
providing an opportunity for children to experience science.

201648 18 H

(T—
AT B FE R D iR L7 & iPS MO BIEE
(BhEED 384

Ml CRAF iR, AT R IFICH A T A ZRFr Ry he
CO, TV FanN—2—EDEBBEDO R 22U TIHEXL
2o

Flo, EEOHEEREOTEV AL —2ayz2{i,
MG EDEITHFEN TV S ZMRFILE LTz, EBITE
{EHDPS Ml DI Z B UTIHE X LI,

Aug. 18, 2016: Number of participants: 38

Theme: Lab tour and observation event of iPS cells for kids,
guided by cell engineering division

Participants visited cell engineering division facilities, including
cell preservation room, biological safety cabinets and CO,
incubators.
We demonstrated and explained how cell lines are maintained,
and they took a close look at iPS cells.

[LERES)

Publicity Activities

[LERANY PO B E - B Events which RIKEN BRC held or exhibited in

BRC—RAR T LAY MinA 7Y E—)LDLIE

2016.4.17 Held open days pre-event in AEON MALL Tsukuba

FORAFZESE [DLSHAFEBN I \NDLE
7/ L\DNABIEF O SH e EBRRZEDINDS

2016.11.5-6 | GIREEI VARRFEHETFT —L)
2016.4.22-23 | BH\AVY =202 ——fRINFEDRIME University of Tsukuba Festival “Tsukuba Researches: RIKEN”, “Perspectives of
o Held open days in RIKEN BioResource Center Life Sciences via Genome, DNA and Gene”(Mutagenesis and Genomics Team)
FFEHX —RE ABENDHE KX —AEABEND B
2016.4.23 Exhibited in open days in Wako campus 2016.11.19 Exhibited in open days in Osaka campus
LHETRZEIC CERE OB ERA HHRIRETTL) | BB = FREIRd5 6 LS BRI
U 1 T R DR S AR MEmEIE(L | DNA AN CEd-E{EDKICIES)
(EERIEYRR ) 2016.12.10 FHREEIVAMRERF — L)

2016.5.28-29 | Held the Fascination of Plants Day memorial observing event entitled
“Spring the season of green has come! Let's talk about plants! Plant
sciences, present and future” at Nagoya City Science Museum
(Experimental Plant Division)

Arakawa-ku the 3rd Junior High School; Exploration Class with Fun
“Life and Evolusion: Touch the DNA to approach the mystery of Life ad
evolution” (Mutagenesis and Genomics Team)

B X —RRAFENDEE

. TOVED X RRIE 7T T \DHE
AU Exhibited in Agribusiness Creation Fair 2016, Koto

2016.7.30 Exhibited in open days in Sendai campus BADFEYSAEM eSS
o TOOBORIET/ LDBENNT - AV TIVORRNS 150 EVNE
2016818 | o ESUSTELHME L IS—YFIV ) LOBRIC) FHRERT I ATRMET — L)
articipated in Tsukuba Chibikko Hakase 2016.12.16 The Molecular Biology Society of Japan Lecturer Dispatch Program
. Tokai University Takanawadai Senior High School “The Mystery of Life is i
2016.9.10 R — AR NFENDHE n the Genome: 150 years since the Mendel's Discovery now to the Era
Exhibited in open days in Yokohama campus of Personal Genome " (Mutagenesis and Genomics Team)
2016.9.13 DLEHERFIBRI—F—IT/\RIVHE 2017.1.31 SATTY/BY— 73— —Rin 2KF 2017 \HE
-10.7 | Exhibited in Tsukuba City Hall s Exhibited in SAT Technology Showcase in Tsukuba, 2017
= SN, VAN o RN N e N
2016415 | HEHE—RABENDHE 2017.2.9 B REEEHBES in 7/ \NHE

Exhibited in open days in Kobe campus

Exhibited in the 8th Tsukuba City’s Event, Akihabara

R TOREA RIKEN BRC in newspapers

7hE—MEEX REEGFZHRR]
EEE (48268) . BRI TR 4826H) | BiRESEHMHE (4526
H) . #BR%R (4A826R) . BB (6A50) . XER0HK 6A3H)

“Gene responsible for atopic dermatitis identified”

Yomiuri Shimbun (April 26), Business & Technology Daily News (April 26), The Nikkei
Business Daily (April 26), The Asahi Shimbun

(April 26), The Mainichi (May 5), Yakuji Nippou (June 3)

SRRt DB Bk
|EHE (118118) . BHITEHAE (MANMB) B (11818
H) . BfEESHRE (118218)

“Stem cells provide sound in vitro models for deafness”
Yomiuri Shimbun (November 11), Business & Technology Daily News (November 11),
The Science News (November 18), The Nikkei Business Daily (November 21)

[REFEEERAZRL, feAlE B
BizESRHE (68168) . BARSHE 68178)

“Protein that regulates sperm head formation specified”
The Nikkei Business Daily (June 16), The Nikkei (June 17)

MEEEEDMEN MREN
$R#E (6A308) . BREER#R (6A308) . AR H#E (6530
B)LFTHRR (7A8H) . KMRE#E (7H228)

“Researchers gain access to microorganisms from ancient tumuli”

The Asahi Shimbun (June 30), The Nikkei Business Daily (June 30), The Nikkei (June 30),

The Chemical Daily (July 8) , Osaka Yomiuri Shimbun (July 22)

MR DINEHMF DITENERE (BRI
R (12828)
“Paternal age may be associated with offspring behavioral

abnormality”
The Science News (December 2)

MNSRTEZ: 285 CIRE
BYISEHE (1B 11B). BEERNE (18118) (¥ TER®R (18118)

“Simple kit detects gene contaminations in two hours”
Business & Technology Daily News (January 11), The Nikkei Business Daily (January
11), The Chemical Daily (January 11)

F2BERED/N\AT VYRS /L RERT ZERSFEA]
{EF TR (7TH21H)
“Researchers elucidate factors to improve genome stability in

interspecies hybrids
The Chemical Daily (July 21)

[N\IT-XOXDLIEMRE AN HEETFRR]
L2 TZEHER(1812H)
“A novel gene involved in germ cell formation commonly discov-

ered in fruit fly and mice”
The Chemical Daily (January 12)

BIEFREYVARRT —4N—HE
RfREZERSE (98210) LFIXER (98271H)

“Database of genetically modified mice integrated”
The Nikkei Business Daily (September 21), The Chemical Daily (September 27)

(828138 L MBI ARRA |
BfEEZERHE (18128) (L2 ITXEHEHR (18138)

“Drought tolerance mechanism elucidated in plant”
The Nikkei Business Daily (January 12), The Chemical Daily (January 13)

[ —EET/ v 7T R IR RSB CBOLEETH R
H%RE (10828R)
“Lethal genes identified in the process of generating single-gene

knockout mice”
The Science News (October 28)

MFETIRZEHEEL
BT 28158) (LFITXBEHR (28168)

“Wild-derived mice tamed”
The Nikkei Business Daily (February 15), The Chemical Daily (February 16)

MRVSIEHD2ECFHE
EEHE (11868) . BAREHE (11878) . SB%E (115208)

“Genetic analysis identifies proteins controlling sleep in mice”
Yomiuri Shimbun (November 6), The Nikkei (November 7), The Asahi Shimbun (November 20)
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Initiatives for the Better Management of the RIKEN BioResource Center

N R - RE Visitors
REE - HE REE - GRE
Visitor Visitor
FRRIFARHEEFR ERETHITILEHEFR
2016.4.4 Niigata Prefectural Shibata High School 20 2016.10.5 Shimane Prefectural Matsue Kita High School i
oteas | FHARIEAEEER w6 |2016.10.11| BERRAERSE - BEESTHHRIRELR .
o Ibaraki Prefectural Ushiku High School o Visit of KRIBB and MSIP
2016524 | AITTYNGEENG A/ N —2a /MR 6 |2016.10.13| SRRIAHEBEZR 15
Visit of Office of Science and Innovation,Embassy of Sweden Shimane Prefectural Ohda Senior High School
R NIRRT =2 Hirv 74l 2<IE0B&
2016.6.2 Tochigi Prefeclur;? Tochigi High School 21 (20184043 i Associationof HitachilMaxellin Taukuba 15
2016.6.22 | THENTEAIPEHE LR 4o |2016.1026| FERIDKESSER 44
Ibaraki Prefectural Koga Secondary School Okinawa Prefectural Kyuyo Senior High School
— - " B {7 A A B Ak
2016.7.15 | ARFEXESEFK 30 |2016.11.9 ?ﬁkﬁﬁ%ﬁﬁfﬁ. o Sehool 42
Seibu Gakuen Bunri Senior High School umma Frefectural Kiryu High Schoo
BEEREEFR RRFEAZFNEERPFEEFIR
ALz Kokugakuin Hgih School 23 |2016.11.10 Tokyo Gakugei University International Secondary School %
2016726 | =ERITHREER 44 | st 1r 15| THEITABE—BHETH 20
Mie Prefectural Matsusaka High School T Ibaraki Prefectural Tsuchiura First High School
2016708 | LBURIIEESE 43 |2016.11.00 | AERIEBRESE 42
o Yamanashi Prefectural Koma High School Saitama Prefectural Kumagaya High School
2016.729 | 1RSI\ IEB S5 42 |2016.11.25 | WEBERSABEF 41
o Fukuoka Prefectural Yahata High School Sendai Seryo Secondary School
201682 | EEEIBRFEEFR 43 |2016.12.1 | FRARIFLIBEFHE 29
Fukuoka Prefectral Kurate High School Kumamoto Prefectural Udo High School
201684 | B/IRIBHILEFFR 10 |2016.128 | BERIBEILESZR 19
Kagawa Prefectural Takamatsu Kita Senior High School Miyazaki Prefectural Miyazaki Kita High School
o685 | EFRISEEEER 20 |2016.12.20| BARRIERIRBSLR 44
o Iwate Prefectural Kamaishi High School Aomori Prefectural Goshogawara High School
BERFRFEGARSER 0161200 | LB RIS RE SR 19
2016.8.8 Saitama Prefectural Inagakuen Senior High School 43 e Yamagata Prefectural Touohgakkan Senior High School
BRI B 2017.15 | APNIFERFRIFS 31
2016.8.10 Yamanashi EiV\;a Sraian i et 31 o Edogawa Gakuen Tride Senior High School
LR —EERFHEAE B RRFEARZNEEEPSHEFR
2016.8.17,19 Visit of Mr.Kazuma Y:Janaxne, RIKEN Advisor 9 2017.1.16 Tokyo Gakugei University International Secondary School 30
BRI R LB BRETATESESR
2016.8.24 Okinawa Prefectural Board of Education Prefectural School 12 2017.1.26 Tottori Pre_fectu:rla| K:J_r“ayoshi Higashi High School 29
Education Division
HER F TR LR APBEIAHEEFR
2016.8.25 Okinawa Prefectural Board of Education Prefectural School 14 |2017.2.3 Oita Prefectural I—'|Eit]a Senior High School 45
Education Division
016,820 | RREISENFRITESFHK 31 [2017.2.47 | FBAT NPOEA REAMIEGR) 15
o Tokyo Metropolitan Tama High School of Science and Technology Employment Human resources Consortium
/N N e
e K map A e Pt s RS o M S
i 2016.9.1 m/&’j(?—i Dpﬁi.ﬁ% ) N 13 |2017.3.16 z)kinawa Prefectural Board of Education Prefectural School 25
& School of Life and Environmental Sciences, University of Tsukuba ZeliEaiiten [t
- 201699 | EHFHAAFRSSR 40 |o017308 | IPRRIFHERRLFEELR "
Sanonihondaigaku High School ~ Tochigi Prefectural Utsunomiya Chuo Girls’ High School
EFRI—EE—SEFR 2016 FERFE - (REEHEET
2016.9.14 Iwate Prefectural Ichinoseki Daiichi Senior High School 44 Total of Visotors 1,228
- Alumni Association of Formerly ElectroTechnical Laboratory
016104 | BBHIREIESS R 5

Hiroshima Prefectural Asa Kita Senior High School

Publicity Activities

AR T4EDDIEHY

Interaction with Research Community
EHBRCIERFTDY — R KUSRNICFIALTIELc®IT. ZLTHRIHOMEZ—X% )Y —RBERIIRIL AT, B
REIAIIZTALDDBHEHMZRYNLTOET,
The RIKEN BRC, we are serious about forming links with the research community, in order to ensure more effective use of
our latest resources, and to reflect the latest research needs in our preparation of resources.

NFEETOREFES) Making our activities known at conferences

EHMBRCTIE ZRPANY M@ T KL/ NN AF )Y —ZXDOFBERT TEEBNE LT LREE ETH>TVE T,
The RIKEN BRC is working to publicize its activities through participation in conferences and events, for promoting active

use of its bioresources. l -
Q pﬂ b‘hﬂﬂ’.iiié%&' ';ﬂ}ﬁé ‘

RIS |
. y RIKEN BRC o/ berhenpl
FRLEECDER e _ﬁ
Exhibition in conference S preg= .
L “n"‘! ﬁ!’ﬁl}wmvﬁ
(<3}

sasH

2016.6.29 The 27th International Conference on Arabidopsis
-7.3 Research, Gyeongju, Korea

F 75 AHARFRFMERIRBTRE (R
2016.10.6-8 The 75th Annual Meeting of the Japanese Cancer

Association, Yokohama

%39 EﬂKﬁ?E%?%E% (#E)

R DOENRIVER INAF )Y —RBZA N
2016.11.30 FratiNAA)y—27aIz vk

122 | The 39th Annual Meeting of the Molecular Biology
Society of Japan, Yokohama
Special Exhibition of National BioResource Project

B4 EEFRELMRATE (HFD) R PRARES A SEAIE
2016.12.5-7 The 44th Annual Meeting of the Japanese Society Bz o
for Immunology, Ginowan
ET7] :zw-n‘pf;y;“ -
@ w
BARRELER 2017 EEAR (FED)
2017.3.18-20 The 2017 Annual Meeting of the Japan Society for

Bioscience,Biotechnology and Agrochemistry, Kyoto

) "”///11;7/”///‘? X

1
& ’“Hﬁ’éﬁfﬂbi’é’ !
Perc ”ﬁmﬁ’;;‘éﬁ g;c mpirorken>
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Initiatives for the Better Management
of the RIKEN BioResource Center /

AMENDEY#E

Efforts to Foster Personnel

' HENSFH S OJ>

BBRC tZ=7+— BRC Seminar

EEE

FRig

AHNAK, controlling body weight and metabolism by

Invited Speaker

Organization

Professor, Laboratory of Developmental
Biology and Genomics, College of Veterinary
Medicine, Interdisciplinary Program for

2016.5.23 regulating white and brown adipogenesis Je Kyung Seong Bioinformatics and Program for Cancer
Biology, Seoul National University, Seoul,
Korea
2016.10.28 Role of Newly Discovered Oocyte Factors in Regulating MemeV e Life Sciences Institute Zhejiang University,
o Maternal-zygotic Transition in Mammals 9 Hangzhou, China
_ e - - BACEHRAT EHYAT LR 52—
SR VBE RS AUV SR s i O RFEES A 'T’“@ bu Watanab TG NAFAR—IVTRRF— s
2016.11.25 | Development and applications of Cellular Finger-printing by Fggjgg;u atanabe || aporatory for Comprehensive Bioimaging,

using Raman spectroscopy

Taro Ichimura

Quantitative Biology Center; QBIC,
RIKEN

Allelic chromatin accessibility identifies a DNA methylation- | ## ) , :
2016.12.21 independent mechanism of genomic imprinting A hEuE Yi Zhang’s lab at Harvard Medical School, USA
< i EREHRFRIMAFRAF
201738 PD-1&H A ZLTET EFFECDHF! A INA A H A T AR
s PD-1, cancer, and self-nonself discrimination Yasuo Ishida Graduate School of Biological Sciences

Nara Institute of Science and Technology

W ¥753R 52 Reporting Sessions

Efforts to Foster Personnel

EBEE Fhil@
Speaker Division
- N . _ AL EEF
KRB FMHED T T -BIINDOBELD8HIC- Kanakojl_shiyama CEMEY RS
Brachypodium distachyon - An experimental plant that bridges the gap 1VhK TEE Experimental Plant Division
between Arabidopsis and crops Masatomo Kobayashi
2016.5.12
JCMICH T B mBEEIRDIVIRERE _ ; o5
Quality management of microbial cultures at JCM and its points at _‘}E?‘f‘(—d ﬁ_i#ﬂﬁéﬁﬁ%g\m“ﬂ
T akuji Kudo icrobe Division,
IR —R%EF A LTI IR R DR (LS (BFB RS
2016.5.26 | The Use of Experimental Animals to Elucidate the Function of Complex To:;i;duNakashiba Experimental Animal Division
Nervous Systems
EERELFM 7 T O—FICKBENUZ2—E2IT R VRV —XDER KE s R R
An experimental approach to elucidate the isochore evolution with ENU Satoshi Oota Bioresource Information Division
mutagenesis
2016.6.2 N - - -
BHAD one carbon metabolism 2E W FHROITBIRIRIC 5 X 5B DR 8 R T IRARIFAETRARF — s
Evaluation of maternal alteration in the one carbon metabolism on Talrrlw\io Furuse Technology and Development Team for
behavioral phenotypes in progeny Mouse Phenotype Analysis: Japan Mouse Clinic
WGS % B z C57BLBJJcl RIRICH 1T 2 BARTARERDIE & BEARE HRAEE VAMERAET —L
Detction of spontaneous mutations in C57BL/6JJcl by WGS Ryutaro Fukumura | Mutagenesis and Genomics Team
2016.6.17
>O7)OEF7 VA EHRERERRECBERE TV —X o s | B gy
BioResource of glycoside hydrolase genes from alkalophilic symbiotic S,Ehjytjrgojlt(?ghikawa f!ﬁjéﬁ*ﬁffjﬁ? Division
bacillus of the termites. 9 9
Hott = F A L IEREI < U A A 2 R0 — LT -NMR T K2 . PR T 7SR R T — L
TEDHH- eSS
) - . Team for Advanced Development and
Untargeted metabolic profiling approach by NMR spectrometry as a | Osamu Minowa Eveliaiten of Elumen Discres Mkl
2016.7.13 | Mouse non-invasive phenotyping technology
TIW—=T o7& % FoFR 7Ot AWE AT T Wi B ROARFMBCHAREAR IV b
Toward improvement of deposition process of bioresources using Hir hil;\J/\I Technology and Development Unit for
groupwares 0s asuya Knowledge Base of Mouse Phenotype
StreE DM E OEEN R EEREDRR y "
Development of a quantitative method to evaluate the differentiation /Iiﬁiﬁui?fswo ?j{?’;ﬁfﬂﬁf Division
abilities of cell resources . .
2016.7.21
BNHEME RINEDIVIRE RE ., P
Collection of microbial resources from overseas: practices and ggﬁi Ito ﬁiﬂggﬁiﬁﬁjmﬂ
measurements ’
Y —ZGERE_ED S DNIRIHEE T IV—TT—U TDED TR #)3 EEAERI
Learning in external training and group works for the resource quality Hatsumi Nakata Experimental Animal Division
Improvement
2016.9.1 N 1B B S5
FA—TR— TS5 A LBSEHREIREDFBTEI TR T v N\ N _
T RBIR DRI D SHES b 75 > T H 4 DNA X T ALHRIZ DU | 38 Al o ot Toam
Novel DNA methylation mechanism revealed by the study on | Hiroki Ura for Mamrr?glian Genome Dynamics
epigenetic barrier that distinguishes naive and primed pluripotency Y
X$RCT Z AW ERRRER VARREA A—I V7 EDRR R B N OARIFENRIBAFETF — L
Development of high resolution phenotyping method using the X-ray T — Technology and Development Team for
computed tomography u u Mouse Phenotype Analysis: Japan Mouse Clinic
2016.9.29
TEYEENRSICRI T 2 XA DUNE L BRI DL "
Collection of research papers related to plant cell lines and efficient flj_wﬁ_%%}( b hi iﬁfﬂﬁfﬁam Division
information processing for construction of bibliographic database oshihiro Kobayashi P
AR U AD BRCHIRBINES LU =R S MEEEDIREY NS S A et
2016.10.13 | BRC-new-ovulation method for adult mice and trial of anesthetic RO S BRI R AR =

mixture of three drugs

Ayumi Hasegawa

Bioresource Enginnering Division

. FESFH S OJ>
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Initiatives for the Better Management of the RIKEN BioResource Center

2016.10.20

JCM DB ERI VR IR RORSRFER S S UREIL
Report of the damage check of JCM ampoules after transfer from
Wako Campus to Tsukuba Campus and the inventory update

EEE

Speaker

AHIHE #

Tsutomu Ohwada

FilE
Division
AR RRE
Microbe Division, JCM

BEEMRICBITEIMITIAIBEDYUR

Improvement of Mycoplasma test for cultured cells

FOEth
Michiya Noguchi

Cell Engineering Division

2016.11.24

WEMMRREZEDBCFATERBICDONT ARk 8t HMEMRBERE
Genetic analysis of microbial resources in JCM Toshiya lida Microbe Division, JCM
Identification of mutations through dominant screening for obesity | Mohammad N OARBELBRNTRFET — s

using C57BL/6 substrains

Sarowar Hossain

Technology and Development Team for
Mouse Phenotype Analysis: Japan Mouse Clinic

BREET VAR T — A

Efforts to Foster Personnel

BB ZEDTHDFEE Training to ensure safe operation

RIS L% ShnE

SEHEEIER (SIAL)

LENREES No.of times (No.of trainees)

I B EEXRICTIAS FEDH HE
Employees scheduled to newly take up duties in
radiation controlled areas

Program

BAHREB B E TR E IR
Initial education and training for employees working
with radiation

5T7EIEM (20%)
7 times (20 participants)

BEHRER R EEEBEH A& EREHEERRBENUE T Y I R IGEBERIRE
Secondary education and training for employees working | Employees working with radiation, X-ray equipment
with radiation and the like

Tl OB CFHEBRAERBRZTOFEDDHHE
Employees scheduled to newly commence
experiments with recombinant DNA and employees
newly working with microbes

il ENRBRIEEE L el SRBERIE D
EReHmLIHE

Employees who will newly commence animal
experiments and employees who wish to register as
animal caretakers

BB EERUAERITEBREINIR LEMRBUASERORERME
Secondary education and training for employees AII.emponees conducting animal experiments and
conducting animal experiments and animal caretakers animal caretakers

5T 1EIEME (f%R324)
once (32 participants)

BB EREEEREIIR
Education and training for employees experimenting with
recombinant DNA

FT19[EIRHE (474)
19 times (47 participants)

BYIRBRREEE RO BRI ERFR
Education and training for employees conducting animal
experiments and animal caretakers

5T 19[E1R5E (30%)
19 times (30 participants)

511 =I5 (193%)
once (193 participants)

BEARAREHE R BILERDBRIZTOTEDNHBHE

Education and training in high-pressure gas safety Employees scheduled to handle liquid nitrogen

11 times (24 participants)
BEER EFEBEORRVED) I(IKETEE

i e 8 Employees scheduled to newly take up duties in these &t 5 K7 (40 ,%,)
Education and training for biosafety areas 15 times (40 participants)

5111 B0 (244)

N F =TT BB

WMEMERE B AR W EDSZMIRSTFEDHDE

Education and training for experiments involving | Employees scheduled to newly commence
microorganisms experiments with experiments involving

microorganisms

5T 11 [E1EM (24%)
11 times (24 participants)

ﬁ_l Ff?ﬁ{%ﬁf?’}b:7X‘C§L7?ﬁ§{f@§'l§{tt:?%‘? del ﬁgﬁ ;EE? Ki Team for Advanced Development and
alignant progression of tumors found in the Gardner syndrome mode ideaki Toki Evaluation of Human Disease Models
2016.12.8 | Agrodiversity D#fERFE BIgLT= 727 - 77U AT E T B1EH)) Y — R

fEDENE R ¥ KEREYIFRRE

Movement toward plant genomic resource development to preserve | Hiroshi Abe Experimental Plant Division

agrobiodiversity in Asia and Africa

BWEFHEOLR I B BLEFHANERE

Advertisement of DNA materials in the Gene Engineering Division Takehide Murata | Gene Engineering Division
2017.1.12 . . o HEER 155k

ILYARL—aViEICEBRIRYT/ L\iFE Shinya Ayabe EEREMIFERE

Electroporation-based genome editing of mouse embryos E£B k& Experimantal Animal Division

Tomohiro Tamari

X ZNEFEBIRDFI— L CRISPR/Cas9 % AL EUBERF D F

IR R T LN DBEF 8K A RET/ LB AR T — L

The heterogeneity of mouse spermatogonial stem cell and 81;1 k”S i Technology and Development Team

development of technology for multiple genes regulation using INNOSUKE SuzuKi for Mammalian Genome Dynamics
2017.2.2 CRISPR/Cas9 system

R AZHEINCTE1HS DNA B A F) UL S D BT J ; A .

Identifying the molecular mechanism of DNA demethylation in mouse f(mlf ;Ef;?ﬁ K JE.1KI_T_§E?§¢]§ . .

zygotes uki Hatanaka Bioresource Enginnering Division

IS09001:2015 k7w 7% L — FBREEKZ T IREES MREMREEE
2017.2.9 Essence of ISO9001:2015 and Upgrade Audit at BRC Emi limura Cell Engineering Division

Web [CLBIERARIC DT saE o BRI 2=

Transmission of BRC information Shigeru Iwase Bioresource Information Division

HREXVADFH R —BRZHIRT 2 HDIiEH— TE HlF EERENIBAFEE

Cleaning of deposited mice-Traials of keep fostermother- Noriko Hiraiwa Experimantal Animal Division
2017227 | AV TA—RRTA VRV AT LDREEI IR —RICHITREE R

& RH A HREZ VAMEHAETF—L

Implementation of Informatics Pipeline and Detection of genetic | Yuji Nakai Mutagenesis and Genomics Team

variations in the mouse resources

BROASEREE R EEEIEREETT IV UV RADIEL SHES N ORARIBARITRRFET — L
2017.3.9 | Development of model for recessively transmitted male genital | Technology and Development Team for

diseases in mouse

Hideki Kaneda

Mouse Phenotype Analysis: Japan Mouse Clinic

ANERRET HHEIARDEEIR A (EhBRERZEE) ZRRETDMEEITOE
Education and training for research involving human | Employees scheduled to newly commence
subjects experiments with research involving human subjects

t F ESHIRRICRZHBEHHE t b ESHIREHIZEICRB EEE

Lecture on research ethics for human ES cells All employees scheduled to study in human ES cells

5T6EIEM (74)
6 times (7 participants)

5T1EIEM (42%)
once (42 participants)

BRI AV AT LOKFERIICA 2B
Efforts to implement and develop the management system throughout all operations

B BRC CILAR RV AV N RTLDEBRZILSD. TZDEREBEDERZICRIITSHMHIc, BERZRELTVET,

We are holding training workshops to ensure that the principles behind our management system are widely understood throughout the

RIKEN BRC, and that these principles are beneficial of use in our operation.

s TS L% BHEE SINAE
Date Program Trainer No. of trainees
2016.5.17 NAAF)Y—ZAmEEERHEI -V
2016. 5.19 ISO9001KET A% ARIRBHME (385 1 —R) IR A 12
ISO9001 Amended Standard Interpretaion Education (3 hours course) Mr. Hisao MOTEGI,
2016.5.23 Support Unit for Quality Management
2016.9.15 NAAF)Y—ZARBEEESEI -V
2017.1.12 ISO 9001 EBEANEE (BRI —XR) BEA A 10
1ISO 9001 Basic Knowledge Education (3 hours course) Mr. Hisao MOTEGI,
2017.3. 16 Support Unit for Quality Management

. FESFH S OJ>
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I iTE{E Technical Training

TRt 2314V =272 KOG RINHI AL eI FIHIE O ERANAF TOEHHHEZ KM L TB O E 9 28 FE R I 11
W DFAHHE ZHIHE L 84%1 DIMBWIFEE - Fiffi & DI THIMIAE X L,

We give technical trainings for the users of bioresources to use more effectively. In fiscal 2016, we conducted 11 training courses for 84
researchers and technicians from outside of RIKEN BRC.

Theme Term of course No. of trainee Host Division
b MiPSHifEDIEEIC BRI S RATHHE 2016/5/13 2 PRI R E
Training course for human iPS cells Cell Engineering Division
N UARBAERFER T — L
XV ARRMIRIFEZIT EModified SHIRPAIZBE 9 2 AiTHHE 2016/5/23-27 1 Technology and Develop-
The Modified SHIRPA technical training course ment Team for Mouse
Phenotype Analysis
b MPSHIFIDIBEICEE I 2 REAMTHHE AR E
Training course for human iPS cells 2016/711 5 Cell Engineering Division
SRR —AI 2016/7/9-10 1| EmEepERE
The course of basic technologies for cell culture; Course I Cell Engineering Division
Y04 2T XFTeTHIRDMER RO NRRGF DOBMFERRICEDARAMHHE EEANEYIRIRE
Technical training course for maintenance and transformation of 2016/8/22-23 5 Experimental Plant Division
Arabidopsis T87 cells
SRR OBERRTE IR SHITHE 2016/8/23.24 s | EERRiEMIRE
Technical training course for the cryopreservation of tobacco BY-2 cells Experimental Plant Division
FEEHREY O XS A 2RV REBRRDBRICEEDDHHE : KEREMFARE
= ) : : 5 - 2016/8/25-26 4 - L
Training course for basic technologies required for Arabidopsis research Experimental Plant Division
=+ b AED S (Brachypodium)DEHE (< B8 S B tTHHE 2016/8/26 3 RERBEYFRREE
Training course for cultivation of Brachypodium distachyon Bd21 Experimental Plant Division
t MPSHIRIDIEEICEE I 2 EAMTHHE MBI RE
o 8 2016/9/2 6 ) : o
Training course for human iPS cells Cell Engineering Division
& FESHIIRDERL BT BHIITHHE 2016/10/7 5 | MR
Technical training on how to handle human embryonic stem cells Cell Engineering Division
X AREF - RO REERTF ARSI BHEAiTHME~BRCENBHEINA & R i - .
RYIRDBHEHIE~ BETARERANE
Training course for cryopreservation of mouse sperm and embryos 2016/10/25-28 4 B[OFQSOUFCG Engineering
-BRC-new-ovulation method and rapid production of next generation Division
mice-
MRS REREITEEA Al 2016/10/29.30 o | MEEMKEERE
The course of basic technologies for cell culture; Course 11 Cell Engineering Division
€ MPSRIADISEICEIT B ITHIE 201611111 , | @z
Training course for human iPS cells Cell Engineering Division
SIS - (RAF IR T B RTINS LTI . | mEmmmsREs
Training for the cultivation and preservation of anaerobes Microbe Division, JCM
A & MNPSHBRRDEE I B HEIITFHE 201711120 | | MEmEeRE
fﬁﬁ Training course for human iPS cells Cell Engineering Division
E’% N
) MRS EERRMEE RO —X] 2017/1/21-22 8 MEAMNEIRE
%}X The course of basic technologies for cell culture; Course I Cell Engineering Division
# N
# & MESHIIRODERL BT BHIITHHE 20171213 , | mmRmERE
- Technical training on how to handle human embryonic stem cells Cell Engineering Division
b PSR EE |C B HRATEHE 2017/3/3 , | MmbEmREE
Training course for human iPS cells Cell Engineering Division

BEH<—3—X Summer Course

Efforts to Foster Personnel

T YT B RRIRL LB O R 2 HESLE T
Fe. KA WNRICH 5O T IVt > 2 —
ERETHY—O—AZ{T> TVET, HSEIHOY < —
I— 2% Mouse Resource Workshop 2016 7B /R
I LD R ZIIBRCTHIME L X Uiz, 1200 & Mtk
MEIN/MBILE LTz,

H & ERes8®7H25H(H)~27HEK)

5 N F )Y =R R—

SN 314 (hE#. 4V K6, HA3IH, #E2
Y. T4 VE2H, ARL 2%, TTVAR2
. N FL2%, A R)T 14, BiEL14L, NV
IV a1%h. TIVIVIL)

N AR HE

A RN EERSA. PESH. HARI13%

Annual educational program “International Summer Workshop
of the Mouse” has been co-organized for young scientists and
graduate students by Nanjing University and RIKEN BRC, with
the aim to improve general levels of Asian life sciences.

RIKEN BRC hosted “the 5th International Summer Mouse

Workshop 2016” as a part of the RIKEN Symposium Series.
Thirty-one students from 12 countries and region participated.

Dates:
Place:
Participants:

Style:
Lecturers:

July 25 (Mon)~27 (Wed) , 2016
BioResource Center

31 (China 8, India 6, Japan 3, Korea 2,
Philippines 2, Spain 2, France 2, Vietnam 2,
Italy 1, Taiwan 1, Bangladesh 1, Brasil 1)
Lecture & Training

Korea 2, China 5, Japan 13

WENDSDMEE - FHEE - RBEDT AN Acceptance of Foreign Researchers, Students & Interns

NP SOHHE L2210 AN, INAA VY — AR D EFE, TOIDITHE L E N 2 LR IELTOER T CFR28 134 ),

We have been training young researchers and students from overseas to disseminate our knowledge and the technologies.

As of March 31, 2017

1 Mohammad Sarowar Hossain, University of Tsukuba from Bangladesh (2012/05/01~Present) Government-sponsored
Host Lab.: Technology and Development Team for Mouse Phenotype Analysis : Japan Mouse Clinic
5 Tamanna Sonia, University of Tsukuba from Bangladesh (2015/11/1~2016/11/30) Government-sponsored
Host Lab.: Technology and Development Team for Mammalian Genome Dynamics
3 Liu Jinsha, University of Tsukuba from China (2015/04/01~Present) International Program Associate
Host Lab.: Bioresource Engineering Division
4 Tuso Domenico, Ph.D. from Italy (2016/01/11~Present) JSPS Postdoctoral Fellowship (Short-Term)
Host Lab.: Bioresource Engineering Division
5 Binti Ab Samad Maisarah, Science University of Malaysia (2016/09/05~2017/02/24) RIKEN Internship Program
Host Lab.: Technology and Development Team for Mammalian Genome Dynamics
6 Dupuis Chloé, Lille University of Science and Technology, France (2015/5/18~2015/7/24) RIKEN Internship Program
Host Lab.: Ishii Research Collaborative Group
7 Liu Binbin, Ph.D. from China (2016/04/01~Present) Postdoctoral Researcher
Host Lab.: Ishii Research Collaborative Group
3 Huynh My Linh, Ph.D. from Vietnam (2016/04/01~Present) Postdoctoral Researcher N
Host Lab.: Ishii Research Collaborative Group 2
B
9 Sharma Damini, University of Tsukuba from India (2016/08/14~2016/11/30) RIKEN Internship Program & Self-supported R
Host Lab.: Technology and Development Team for Mammalian Genome Dynamics §§
Y
10 Ma Ning, Ph.D., Harbin Medical University, China (2016/07/01~2016/08/31) Government-sponsored ég
Host Lab.: Bioresource Engineering Division -
1 Fulkova Helena, Ph.D., Institute of Molecular Genetics, Academy of Sciences of the Czech Republic (2016/09/29~Present)
Research & Development Scientist, Host Lab.: Bioresource Engineering Division
12 Kunthiphun Sineenath, Ph.D., Chulalongkorn University, Thailand (2017/02/20~Present) Government-sponsored
Host Lab.: Microbe Division/ Japan Collection of Microorganisms
13 Hoondee Patcharaporn, Chulalongkorn University, Thailand (2017/02/20~Present) Government-sponsored
Host Lab.: Microbe Division/ Japan Collection of Microorganisms
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Initiatives in the Area of Safety Management

EY7EEE <Al BN

Initiatives for the Better Management
of the RIKEN BioResource Center /

ZEEEOHYHM~

SEEE O pEmEh i

Initiatives in the Area of Safety Management

We conduct periodic inspections and checks to maintain DREFESD JE MV E B 2 I i
appropriate facilities for animal rearing, storage, and L“?lﬂiﬂ‘
BERFRIIE AT Cld, 3L T DHEMEZ SZZ 2 WHEE) B EREDEMEICEI T AR A ES experimentation.
M, JREEA, fREHCETDE R OB TAbNS PERFSRIEON X C I d 2 BYISEERIE . BIYE OBl 3. g fmiE

FOBBTHELET,

RIKEN Tsukuba branch ensure that all research activities in
RIKEN Tsukuba area are conducted safely and properly in strict
compliance with the relevant laws and guidelines.

1B FERARBREZ S EE

Safety management for genetic recombination experiments

() BCFRRZEMSERHIE
WGP E ORIV, EEICKD. HEEEE
IEFEE PRI, ERO TRt EhRDENTVET,

Q) BIoFHRRARBRLLEER
WIFERTE L, SBOHMREZDRERERIIB VT,
BRSOV TEEEZITET,

K 28 TR EEARIAE OFRIEEL : 224F (P1+PIA-PIP+P2+P2A)

() HBEIFEDRE

L BPENG B RD DEIY SRS R i YN T S 7
DOHART Ay FEATEED Z85FL, MYAEHE
L TONET,

(2) MRBEEERER

W, SMBOEMR 2z ZORAZITB VT,
FRIC3R (Eym k. R, MEAEME O 7z
EaE U, BN, R U S BRI 2224
NP OREEZITET,

EOICHREMS], FEREMOEE, MEMR. BF
AR IS L, EARHAOEA I OVWTHE
SRR B AR T, IS RGES L TV E T,
OFrL27 FEBC A% - FHEER

e G W13, BeksE o

R EPIERS  IE  off. EUGE o

(3) HBEIFED=ENE g

(3) Education and training
Personnel who conduct animal experiments receive lectures
every year on the Fundamental Guidelines and appropriate
handling of experimental animals.

(4) Inspection/check of animal rearing facilities

Research ethics

(1) EERIH. 7/ Ligst. ESTg#HEH
t MBI OBIRANME, EHEZ ) BiREHCED
XTI ET, TNSIBHOEARICHZEEZITE. W
H GRS oBr,. AR, WAERZ 2720
OKBDE, MIRITEFORHE. AV 74—LK-O
VY MU OB B FIC TH T EICHDET,
(2) HEMRERZESR
WFZEE Fl O K RN S P DN T, R,
Ly, W, ESRIICE T A MR C—E DT
BT EOIRER THREZZ IR IEEL TV
8
OF L 28 FEARIVEDREL - 1614
©OF:El:ES
W EF ., 8 R OIS B & 2 T P 2

2) HE%e
Fi DL AR, "R O EDHERREF DTz,
TEHNCIZE R O Rz 7oL L Ic, KRDT®H
DX =a7)b (i) P REEENTRIKICE D Z DKL
DY TR, FhEEZE A, FBLEMERDTD

(1) Items where safety
management is required
The above-mentioned
researches and experiments BRDIHDI =TI
involve frequent use of Safety manuals
chemicals, high-pressure gas, radioactive materials, and
microorganisms. Safety center have established in-house
code of conducts based on the relevant laws and regulations
to ensure that they are handled in an appropriate manner.
They also carefully follow the stipulations of applicable
laws with regard to management and disposal of waste
materials and water.

(2) Work environment
RIKEN Tsukuba branch conduct periodical inspection patrol
in the laboratories in order to ensure the safety of work

KERERF T, LA YRR HHF I, | ZHLUET environment and check the soundness of equipment. In

HiIfE, e XEHLENE § HARHE K CE#Y O - ° addition, we provide safety manuals and circulate monthly
g - — s . .

JJ:?%EB%U&%EX?&V » ;HY?&b‘%kg?'C@%ﬁlﬁ (1) Ethical Guidelines for Medical and Health Research report with up-to-date topics on safety and health 50 that _all

FICODWTHFHIIMZ Al 2R L X J, Involving Human Subjects, Ethical Guidelines for personnel are aware of dangers and hazards associated with

2 LEJo
(4) HERTER - RIRD R
LEREME, RRE

BHEAIBOR T

(4) BB MEEREFD AR - HESD
B E - R - FLBRITIS
UTzrkli <5 s EMERF D

Human Genome and Genetic Sequencing Research,
and Ethical Guideline for Human ES cells, etc.

RIKEN researchers deal with biological materials sourced

their activities.

5. BXDBAMHERDIHDEE)

DY I H i, FoR Scene from education T2, eI SO - T g LB © from humans in accordance with the applicable guidelines. Ensuring transparency of our operations

s DR R O RS 0O and training AT NET, and training The concept underlying the guidelines is that both the

e HNCERLT Institutional officials and the principle investigator are BRI BRC O HEEIEF D EZHDC NETOREREH T
VWET, (1) Act on Welfare and Management of Animals and responsible for protecting human dignity and rights of the e AN, B s UAD R (BIE

(1) Act on the Conservation and Sustainable Use of
Biological Diversity through Regulations on the Use of
Living Modified Organisms.

It specifies necessary measures to prevent the spread of
recombinant organisms, etc. that we deal with, and proper
procedures for disposal and transportation of waste products.

(2) Genetic Recombination Experiments Committee
Research protocols are reviewed for compliance with the
law by safety committee comprising outside experts. As of
the end of fiscal 2016: 22 protocols were approved (P1-
PIA-PIP-P2-P2A)

(3) Education and training
Personnel who perform genetic recombination experiments
receive lectures on relevant laws, regulations, measures for
preventing the spread of LMOs, and safe handling.

(4) Inspection of experimental facilities and equipment
Tsukuba safety center conduct periodic checks on required
signs and other measures to prevent the spread of LMOs
and inspect equipment in laboratories.

2. BREREE

Proper management for animal experiments
(1) BMOEERUVERICRT HER - EEESICES

Fundamental Guidelines for Proper Conduct of Animal
Experiments and Related Activities in Academic
Research Institutions
RIKEN Tsukuba branch conduct animal experiments with
consideration of both scientific rationale and animal
welfare, complying with the Fundamental Guidelines.

(2) Animal Experiments Committee
The Animal Experiments Committee comprising outside
experts review research proposals and evaluate them in the
viewpoint of science and ethics. More practically, protocols
are reviewed for the principles of “3Rs”which stand for
Reduction of the number of animals used, Refinement of
experiments for less invasive technique, and Replacement
with alternative technique.
In addition, the committee conduct voluntary inspection and
evaluation every year on our review system, animal
management, animal rearing facilities, and the status of
education and training, etc. for the conformity with the
Fundamental Guidelines. Furthermore the inspection and
evaluation are verified by external authorities.
®Results of voluntary inspection/evaluation for fiscal

2015

Experiment reports: Appropriate: 13; improvement required:
0, Rearing management reports: Appropriate: 6;
improvement required: 0

subjects who provide biological specimens for research.
Based on this concept, they confirm that informed consent
is obtained from the subjects and that all materials are
managed appropriately to protect personal information of
the subjects.

(2) Research Ethics Committee
Research Ethics Committee composed of specialists in
medicine, biology, law and bioethics and lay persons,
review research proposals in light of ethics and scientific
rationale, and approve them if appropriate.
®As of the end of fiscal 2016: 16 proposals were
reviewed

(3) Education and training
Researchers and other personnel receive lectures based on
the ethical guidelines and regulations.

4. ZTDEEEE
Other issues on safety management

(1) ZeBEHIREEED
FIRD 1 ~ 3DFETIE, LS. SIEA R, Bl
SV N OUE 75 E OB W EES B A 2L,
BEDFIIEODHAEEZED, BRIk 7z Hhi
LTWET, iz, WY, ZRHPKEICOWTE
ERERYESTL., MIEREHAT>TOVET,

BREAL) OREZZTANTOXRY, o, iR
DFRITIZ, FEER & RE IR 5 R 2 AR
I RMTTHAEZHEL. HEIOBEIIEZ IR I XIE3D
TBHET,

For providing an opportunity to know the history of RIKEN and
the significance of BioResource business, Tsukuba branch
welcome common citizens to the tours in our laboratories
including an advanced containment facility (not presently in
use). They hold an annual explanatory meeting for local
residents, at which we thoroughly report on our activities,
especially our safety management practices, in order to secure
transparency of our activities.

L\

MR DR DRET

Scene from laboratory tours
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Initiatives for the Better Management —
/ Budget & Personnel Organization

of the RIKEN BioResource Center

= T[T = /E=
ﬁ ; % C‘_’_ AE | NG IEBRE
= External Research Grants

Budget & Personnel Organization W RERFNYIBIFEZ Experimental Animal Division

HLHE - PRES ET 518 | BERHR | BYHRES
Grant Representative/Partial Period Person in charge
XHE Sy bV — RO - (777 - 124t .
% FAFINAF )Y —2TOVITh (S M RIEEROBEF DI\ o7y TIR7F) A 40173 BN E
E PSR T 0T 5 L Collection, preservation and supply of rat resources Partial T "~ | Atsushi YOSHIKI
Budaget NBRP Core facility Upgrading Program (Backup storage of rat frozen embryos and sperm)
udge (&5 /million yen)
XRE g {ﬂg gﬁ%tgﬁ&%?&i’a%@%% TIVEED 6D fx
o= o FarIWINAA )Y —=Z2T7aIz v+ fitifA ) SR =
.E"é“%ﬁ&ﬁﬁgﬁ/ Government Funding for Operation 2,230 ERRHBETOTS Fundamental technology development of genome editing | Representative 2016.10-2017.3) piq5hi YOSHIKI

NBRP Fundamental Te(hn0|ogy Upgradmg Program for the establishment of intractable disease models

o o CFB IR AR AE DB TR L AR 1 . \
O/ \1A)V—Z4EEIV A User's Fee ! 153 SR NETRERES WEWHETHE | (CETAHR R | 14420173 EEBE

Grant-in-Aid for challenging Exploratory Research | Study of gliding movement and epithelial-cell adhesion mechanism | RePresentative Fumio IKE
found in unclassified pnumonic bacteria of CFB phylum

L . fhi/ N2V LS DME D EOBEREBRAFICE DL
ONIRELIESRE  External Research Grants? 290 XRE TR ERS EHEHE (O TRHSEDRIZ S |2016.4-2020.3| b HRE

Grant-in-Aid for Scientific Research (C) Reclassification of [Pasteurella] pneumotropica and Partial Fumio IKE
development of detection method based on its virulence factor

1 ER28FEELE ~ FY2016 achievement

2 EEREZ IS, Including indirect expenses AAFv—)VA YN~ HEWE ﬁ%@@;ﬁiﬁx@ﬁ%wﬁ%agUiﬁﬁ&’g*ﬁﬁ 4348 G (25
) . C 7 =l _ ab 188
A*j gg!ﬁliosraRtil\?grML”;Eoratories Japan Development and validation of a genome-edited Partial 2016.2-2017.12 Shinya AYABE
model creation platform
Personnel Organization
O7FfZER% ~ Developmental Research Staffs 360 W S=ERIEYIBIR S Experimental Plant Division
BREIE - fiREH B X248 | HAZHRE ELERER
Grant Representative/Partial Period Person in charge
= aLn g oo
TEERFEENZEE  Permanent Researchers
33 B R REEAE it =R 4348 +hpy Eo
- B RRAUAI SRS HEE S 2 Generation of transgenic plants that are introduced the Partgl 2012.4-2017.3 Sat r_:I'EIUCHI
1%;3}%%”%9]5%;%%/ Contract Research Staffs 47 PRESTO, Japan Science and Technology Agency | designed genes atoshi
— - W i ﬁﬁmﬁﬂ’ﬂ’f/’\‘\—“/ﬂ‘/@ﬁﬁjﬂﬁ\5.& SO f B = — =i gt
TUZHIVAZ Y7/ Technical Staffs 78 R A B ) S PLIEL ELSSREAR |
B 2014.10-2019.3| Z2E( ¥

Cross-ministerial Strategic Innovation Devel t of I el (aehelesics ’
Promotion Program (Technologies for evelopment of novel crop protection technologies for Partial Hiroshi ABE

ERRFRIERS Special Postdoctoral Researchers 2 creating next-generation agriculture, sustainable agriculture
forestry and fisheries)

I . .
EM 705> L7V T4,/ International Program Associate 1 . A OEBER L X B D7 E 11 STOP 1 e
ézﬂté. *Jﬂ—”f %égﬁﬁfﬁ %ﬁm’? fg)) IS HIES AT LD FHERR 8 15015.4-2018.3| Satoshi IUCHI
e = rant-in-Aid for Scientific Researc! Understanding of molecul hani f th Partial : :
TOERIS ~ Agency Staffs 56 module STOP' of plants at agid-related stress tolerance o
EE/ZEE 7 Visiting Staffs
ERHRS S J 28 S BEHRRmS 2EFE ) | EIHESEDIEROFIRNE AN =X LOKN foz 2 %
Grant-in-Aid for Scientific Research (C) Analyses of plant defense mechanisms involved in host | porrcentative |2014-42017.3 | [ o hi ABE
¥757%5% - /1 \— M2/ Outsourcing, Part-timers 121 plant specification of herbivore preeree o
o S , -
@758~ Administrative Employees & Tsukuba Safety Center Staffs 56
WA EIBIFZE Cell Engineering Division
g g
z (2017.4.1) BEHE - FRBS e K&-998 | BIZER | BYFRES 3
z Grant Representative/Partial Period Person in charge] %
X X
FYIFIWINAFIY=ZTOIIIE | Colleation. pr fion and distribution of h bilical ek R s
D " |Colosion presenatonsng isbutonoftumenunbisl | g 2012420173 | s ek
National BioResource Project umbilical cord blood specimens from a collaborating bank,

preservation and distribution of the specimens)
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WREYIFHEIBEFEE Microbe Division/Japan Collection of Microorganisms
BRHIE - EJI%%%

Gran

K= -nE

Representative/Partial

HAZEHAR
Period

LR ER

Person in chargel

%ﬁ%‘]fg ; E)I%ﬁ%

ran

WHEMEIBIFZ (§%) Microbe Division/Japan Collection of Microorganisms

R - 18

Budget& Personnel Organization

BHZEEAR
Period

ELARER

BRI S EEHRTIRHR

HERMEN D DRIEE S AR EREORER

t MEAL SORETEEHAENDEREETDNELE KL

Representative/Partial

Person in charge

INEHITIEN FEFE TR VAUV — 2B &R 12015.4.2017 3| A KR
Aresearch grant from the Insfitute for Isolation of yet-uncultured microorganisms from the Representative Mitsuo SAKAMOTO
Fermentation, Osaka (IFO) human gut and maintenance of microbial resources
5 JoEF __anrmon T/ 7 —F 7 DR B E R Dl .
REMEEN FREERRM .EQ‘BTnE;fJﬁE Detection and approachcés to establisfuﬂng & . 12016.4-2018.3 'I{';}E% [%TOH
Aresearch grant from the Institute for culture systems of nanoarchaea Representative -4-2016.9] Takashi
Fermentation, Osaka (IFO)
2 Ly STk HE =215 .
HIEREES . . %ggﬁ%?l R THMEMDIFRE =2 > 7 Ei e 2015.11-201710| BREF BEE
%‘éﬁni%ugnydahon for Environmental Protection Development of a novel technique for monitoring Representative Takao IINO
iron-corroding microorganisms
MEME RV )\ 4 X RAERRUEREERM DN
2FTTvo HESE LRI FEIC BT B _ _ _ 2012.4-2018.3| RFE Bt
Collaboration with Synaptech 3215({??’ )??n ﬁ:f:igcl)ergg rr16iscr¥105hng of biomass and industrial Moriya OHKUMA
. FEaveBERANOSNB LI SERMENDIKE
FEMS HEFE A . a #RF 5%
Collaboration with NIPPON STEEL & The evaluation of iron corrosion induced by 2013.10-2017.3 Takao [INO

SUMITOMO METAL CORPORATION

iron-corroding microorganisms isolated from crude oils
and steel materials

W5 ERAEMT 1T = Bioresource Information Division

BEEHIE - fIFREL e Rk - 18 HRITHAR | HEEERES
Grant Theme Representative/Partial Period Person in chargel
YRS REFRaRNS B8HE ()  |ERB7/LETTIVCLICEREIIEEORBIME  5a AH BE
Grant-in-Aid for Scientific Research (A) Lr\st;%rz:)tﬁr%:ttg%)éggmjecsleaostﬁeogg?uence evolution Partial 2014.4-2017.3 Satoshi OTA
BRESSEREEON FRERRICETS .
YHE NETRERIS EBFEE) | IUA-7IRUBELE FRBRG _ A o014.4.0017.3 AE B
Gene expression analysis on the digital mouse brain Partial Satoshi OTA

Grant-in-Aid for Scientific Research (B)

for understanding of higher motor function disorders

WEL TR Bioresurce Engineering Division
zﬁﬁ‘rﬁ'ﬂg : E}I?-‘ﬁ%%

ran

Btz BV LR 7IVDIEI TR T4 7

k- 48
Representative/Partial

BizeHAm

Period

EHARESR

Person in charge|

RIS ERRY/ 04T Isolation of yet-uncultured microorganisms and = . 12016.4-2020.3 i}i.$ KR
Advanced Research & Development Programs | e|ucidation of symbiosis mechanism between the microbe | Representative Mitsuo Sakamoto
for Medical Innovation (AMED/PRIME)
- S 07 BRI MO R OA—8
THE REFRERES HENFERE | @E0Y/ LHESEHML ek B
Grant-in-Aid for challenging Exploratory Research | Genome dynamics and species divergence of Representative 2016.4-2018.3 Moriya OHKUMA
endosymbiotic spirochetes of termite-gut protists
. ) One Fungus One Name (XS LTcBER DD EEERD .
XRE REHRERS PREAEETME o= &R 2014.4-2017.3 BEE&F
Grant-in-Aid for challenging Exploratory Research | The revision of yeast classification system based on the | Representative Masako TAKASHIMA
rule “One Fungus One Name” (Melbourne Code)
32> 33 A e Dtz iR < - FRIEA b L AN DHEME
SR RSTREMDS BEFRA) | Sr g = DB s 4010 B I
Gt Al ol Seanifi Sasesii (4 Secrets of the tropical crops - contribution of symbiotic Partial ' | Rikiya ENDO
microbes for acquiring tolerance to environmental stresses
G 1 . Bacteroidales BffiE D EREE & KEF B DFHERED AR RE KHE R 8
XHE MR E#EE BEHMEB) - : i . |2014.4-2017.3| 1
GranivAlg o Scinc Researc (4) | agen U ovel frctors o fcgen uatonane | epresnive
‘ BRIV O—REERDWE(ICHS LI ABETFOHRR 4348 K BE B
XEE BEAREMEIE EBHMIE(B) | Investigation of metabolic factors contributing to the = 2014.4-2017.3| /7%
Grant-in-Aid for Scientific Research (B) efficiency of cellulose digestive systems in insects Partial Moriya OHKUMA
J n 7 ek Pr— DH?/\\’(Z"?’(/I/LX(D)(g/j—\D—L\ﬁE*ﬁ AREAHNE N A Yo
XHE HFRREESE BEEB) | 4hHogEsOmEs) R 7isE 7118 2014.4-2018.3 | e SAKAMOTO
Grant-in-Aid for Scientific Research (B) Metabolome analysis of oral biofilm : Oral disease risk Partial suo
indicators toexplore from bacterial flora metabolic activity
TBELDIEE A VI —IVELTERERTO/NA Po—
YR BEHREmENG BEHRE) |27 7ADBRC IR . . 548 iR
Gratim A o Sinfc Research () | Sahen IO 0 elcteokng sl | oy 2013620173 rys O
development
. ‘ TEBICEET DUEMERRORITERI AF | o "
RS REFRERNS EBWRC) | Jy-—20BmR -~ |2013.4-2018.3| FH &
Grant-in-Aid for Scientific Research (C) Analysis of microbial community structure in soil animals |Representative Toshiya IIDA
for development of microbial bioresources
RAOE DRI S5 M EN S RO BRTHE \ _
TR NSRS BEI @) | Comprenensive srasof spcies dhersyof RF |15 420185 BE N
Grant-in-Aid for Young Scientists (B) Japanry 9 9 Representative Rikiya ENDO
VRIG RIS SRS Zhavk ')\7”(‘/\ hD DRI KRB AT ZAY fx -
FRITEBIR 2 — 1B LI Y POV O/ -~ |2016.4-2018.3| =AY #5
Grant-in-Aid for Research Activity Start-up sltsuggcgEgsmlict:ggﬁgrr&a;:érit;?rgs;/olutlon through Representative Yuki NISHIMURA
) o FERTTE T BT D DI T BN
BB/ N—2/3 /%Um?jﬂ'? N DR FFRETTEESRUORFNLETIED
(REREMKERRERT) AR DR HT) 434 KHE B h
Cross-ministerial Strategic Innovation Development of novel crop protection technologies for — 2014.10-2019.3| />
Promotion Program (Technologies for sustainable agriculture Partial Moriya OHKUMA
creating next-generation agriculture, (Microbial community analyses in reductive soil
forestry and fisheries) disinfestation and suppressive soil against plant
pathogens)
sl . FHGPTRETR RS EE D T & DFT T B RE R Al
WERH 1/ N3 ANETOT 5L DER (EHIREI 5 B R RE DR E B M
(REAURFKE LRGSR BT O - —_—
Gross-ministerial Strategic Innovation Development of novel crop protection technologies for s 2014.10-2019.3 K
Promotion Program (Technologies for Partial Gen OKADA

creating next-generation agriculture,
forestry and fisheries)

-

sustainable agriculture

(Search for filamentous fungi useful for plant
protection and development of useful microbe-coated
seed)

B'Zﬂﬁ ﬂ?ﬁﬁ?‘%ﬁ*ﬁﬁﬂ% HF RIS AL DA e 2013.4-2018.3 hE ZER
IGrant-ltr)-Alf\ for Scientific Research on Analysis of epigenome dynamics in germ cells by Representative ’ | Atsuo OGURA
nnovative Areas nuclear transfer
AR ERIVIAHEIT A IO RNA Y ZRZ—D "
XEE BERREHES 2R (B) |RBERICHITAEEIDRR &  12016.4-2020.3 #t BETF
Grant-in-Aid for Scientific Research (B) Analysis of functions of a large imprinted microRNA Representative Kimiko INOUE
gene cluster in placental development
o 24 BEBRBEIUR A T7A REAWVVEWI VRAREFEF .
XRE MFERRERYS BBAZE C) | ORESIUEMXEADIIRER & 12015.4-2018.3 | F7H EF]
Grant-in-Aid for Scientific Research (C) Development of preservation and transportation methods Representative Keiji MOCHIDA
for mouse embryo and sperm without liquid nitrogen and dryice
READEDIERICED MM IRIPFORELE e i
XRE BIERERIe B8 (C) i  12014.4-2017.3 ﬂﬁﬁl BES
Grant-in-Aid for Scientific Research (C) Rescue of age-related meiotic segregation errors in Representative Narumi OGONUKI

mouse oocytes

Continued on the next page
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MBI EEBREME (§ )Bioresurce Engineering Division
BRHIE - E);F%'%%%

Gran

K& - 94

Representative/Partial

B HAR
Period

HEUARER

Person in charge|

’ﬁﬁ%ﬂ% ; EI?%%%

ran

& - 18

Representativee“PErtiaI

Budget& Personnel Organization

BiZEHAR

Period

W< U ARIBRMRITBIFF — L Technology and Development Team for Mouse Phenotype Analysis: Japan Mouse Clinic

ELARER

Person in charge|

MESENT /70— THELtT742—%2Nd3

AAERERAIERFNE IR TR

BRAANY b LEREEAF 2 bV IcLDZD

WETOT S L WEDRFKIRDAHZ X LI DWVTDETIVENIEZE o348 2016.4-2020.3 | B3R XBE
Strategic Research Program for Brain Sciences | Research for animal models in the oxytocin efficacy mechanism of Partial Shigeharu WAKANA
(AMED/SRPBS) autism spectrum disorders
FEREEZIOE T DBHERDEYFHIERZ IR
NN S, = N .
SR NETRERES BB (A) | JRANVARARITS X7 LORR RE | 14400173 R BHE
Grant-in-Aid for Scientific Research (A) An establishment of mouse phenotyping system for Representative : " |Shigeharu WAKANA
verification of the neurobiological infrastructure on the
psychiatric disorders
Ek GWAS T—ZICE DU e Ahr EZHE B DD F o4 N
XRE HETREMENS BEHRE (A) | HIEORH H ; BER RS
Grant-in-Aid for Scientific Research (A) Molecular mechamisms of developmental neurotoxicity Partial 2015.4-2017-3 | spigenaru WAKANA
of Ahr based on GWAS data
VEE&SSHA [ — {e]
Kﬂ%\ ﬂ?ﬁ%ﬁ?ﬁﬁb & R (C) II\D/IET::L:IIazl’frfflﬁ;gs?fﬁ\thzz[?eigx?rﬁ%o?L;Feaaas-f EITijl:e 2 % 2015.4-2018.3 B L
Grant-in-Aid for Scientific Research (C) gene and synarthrosis Representative : ¥ |Masaru TAMURA
RUABRRBHEREICKVFBEINDFOREESHK .
XRE BERREHE BEEME (C) TERZIEEGTORER e 2014.4-2017.3 Eﬁﬁ RE
Grant-in-Aid for Scientific Research (C) Exploration of genes responsible to abnormal behavior | Representtive Tamio FURUSE

of adult mouse caused by malnutrition in fetal life

XHEE REHREHEE BRI (C) | Ghatsnizis 718 2015.4-2018.3 FLEXETF
Grant-in-Aid for Scientific Research (C) Analysis of immune systems mediated by antigen-specific Partial ' " | Kimiko INOUE
monoclonal T-cell receptors
YR RETIR RS B0 (0 | TC7/ LRSS OMMIBESIEAONE K& |o016.4-2000 3 | % BHE
Grant-in-Aid for Young Scientists (A) b?pég;;eemngnm o edict)irr?ga ic Lell Nuclear fransier lechnology | pepresentative : " | Shogo MATOBA
#FRDNA B A 7 UERFZ AL 2 iPS MfRss SR 0D
THE RERRERES ETHE B) | HMERUTOSS o0%E 0 & 1@ 1%
Grant-in-Aid for Young Scientists (B) Study on improvement of reprogramming efficiency in Representative [2015.4-2017.3 | yyki HATANAKA
induction of iPS cells by newly identified DNA
demethylation factors
EFRIC LB Ry hT—y0  [BEFREX Ty hOFR - #UGEOT HOEH
LBMATOITY BRI DRFE (X —T v F DBRMRERITOR) 4348 INE TEER
= _ ==
- ’ Development of innovative technologies for genetic - 2014.4-2017.3 A OGURA
Brain Mapping by Inftegrqted S engineering and rapid reproduction of the marmoset Partial tsuo
Neurotechnologies for Disease Studies (Development of microinsemination techniques in marmoset)
B R R E——_— - .
The Naito Foundation Subsidy for Female | X0 cic of reiationships between microRNAs located Representative | 2015.4-2018.3 | "o INOUE
Researchers after Matemity Leave near imprinted genes and placental hyperplasia
MRE HEHARMIS BRENANR | remmEmo Ty LSS IIREZORIE] O
IEES (EEEEIEY) EEEE S IO N T ORI oA A EER
Grant-in-Aid for Scientific Research, Fund for | |nternational activity support for “Epigenome dynamics Partial 2016.4-2018.3 | A1s,0 OGURA
the Promotion of Joint International Research | and regulation in germ cells”
(Fostering Joint International Research)
= ER S INUT Y b RUZ DILFERRIC K B HIHRRE
e YA y
Rk w | TES Lo o B BE
ito Foundation Subsidy for Special i 3 ) o |2016.3-2017.8 | 4 L HATANAKA
Project Research Understanding of epigenome regulation of mouse Representative UkKi

embryos by histone variants and its epigenetic marks

BRERKE HREHZE

Collaboration with Jichi Medical University

ShOYRUZDNADY YT =y IR T ADERENRIZE
ARAT

Comprehensive phenotype of the mitochondrila DNA
congenic mouse

2010.10-2017.3

EX XA
Shigeharu WAKANA

WREYT/ LBRERETE MBI S F — L\ Technology and Development Team for Mammalian Genome Dynamics

ran

XHRE RERRERBE HFMEEE
Grant-in-Aid for Scientific Research on
Innovative Areas

RETMRUCEITS TEY/ LIgses &
EM-ROREE TS /SR

Regulation of epigenome functions at developmental transition
points and human-mouse comparative epigenomics

R - 5318

Representative/PEliaI

Representative

il

Period

2016.4-2018.3

e

Person in charge

FarER Hilt
Kuniya ABE

BEBAR U B E MR DY AR h—0ZFIfHT 5 1d4

BEERKE HEHRE P LU Tysnd1 I<EET BHIZE 3 R
Collaboration with Saitama Medical Analyses of the genes, |d4 and Tysnd1, that control the 2013.4-2017.3 Shigeharu WAKANA
University crosstalk between lipid metabolism and osteoblast 9
differentiation
:Fﬁl’—%b\/"‘t )9— (%tﬁﬁﬁﬁ%féé{) FED AR BB FEE Stmmd DBEF AR 2016.7-2017.3 EX XiE
gg.lr?tyélpommlsswned by Chiba Cancer Genetic analysis of a tumor resistance locus, Stmmé4 Shigeharu WAKANA
R B _ ) Iy FeREShE A SEi D EIF . .

EEAS (RERFIZESZED) VWM 2! A B B AE DR AR TE R BB DREIE I R

Study Commissioned by Nigata University

Identification of quantitative trait loci governing phenotype
severity in vanishing white matter disease model mice

2017.1-2017.6

Shigeharu WAKANA

NHE BIFHEERES YRS RR

Grant-in-Aid for challenging Exploratory Research

T4/ LEIEICEDCE/ T UVINEGFREOKREE
(EAPIBIG SRR

Detection of mono allelic gene expression based on
epigenomic regulation and search for genetic diversity
generated within one individual

=

Representative

2016.4-2018.3

P &R &l
Kuniya ABE

X8 REMrREmEE BB (A
Grant-in-Aid for Scientific Research (A)

XFEMHERIR R VA Z AW GEERES 2L
filetfr& XESHBEERE T/ VIR

Analysis of genetic mosaicism using X-inactivation
visualization mouse resource and development of model
mouse for X-linked genetic disease

=

Representative

2014.4-2018.3

P 2R Bl
Kuniya ABE

X8 REME &M 2R (A)
Grant-in-Aid for Scientific Research (A)

IEIIR TV EREZE DR E DR EIEES
HIREY R DFBAE

Detection of chemical substances with epigenetic activity
to protect environmental risk by the adverse outcome
pathway approach

pakic]
Partial

2015.4-2019.3

PR S
Kuniya ABE

ABRAZF (GHERBAFEET) Thy28/ThyN1 SBIRF DI U AR 1 B HEEERRMT 2016.7-2017 2 | B TXBE
Study Commissioned by Osaka University Physiological functions of the Thy28/ThyN1 gene in mouse T ““ | Shigeharu WAKANA
= = D —_ H o N =3 =
AIRAS (ARFIZEZET) GPI 7> 11— (RO EEMRUZ DERAIR RO so16.6.2017 1 | FE0H
Study Commissioned by Osaka University Analysis of the biosynthesis and the physiological functions of .G~ 1| Shigeharu WAKANA
the side-chain of GPl-anchor
» } ) ASK1, ASK2, ASK3 b )L/ v T T bR UAD e
RRAY HABRHRTH) REERH 2016.7-2017.3 | iR 120
Study Commissioned by Tokyo University Comprehensive phenotyping of ASK1, ASK2, ASK3 ’ | Shigeharu WAKANA
triple knockout mouse
o ) RERBR TR OBHGEE R8T 2 REBHETO N
REAY (HARHREH) BOAGFEORE 2017 3.0018.3| B 15
Study Commissioned by Tokyo University Identification of the genomic locus for controlling inflammatory Shigeharu WAKANA

phenotypes induced by nucleic acid-sensing TLRs

XHE REHREREE
MIUEEA 2 — 2R
Grant-in-Aid for Research Activity Start-up

BFElROET LB FRE I ZEE S 82
KAt DBAFE

Development of technology to rescue the defective
spermatogenesis ability

Representative

2015.4-2017.3

#}A 2N
Shinnosuke SUZUKI

-
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WEETT)VEHMEZSFARF — L Team for Advanced Development and Evaluation of Human Disease Models
ﬁ@%‘]f‘g > E)I?%ﬁ% i

ran

HAERH IR SAMRBEA

GIB2ZB#IEEERRIPSHAlcLDF v TiES
BAEREEAIEIZE LB RS ORISR

& -2

Representative/Partial

]

Period

BIFRER

Person in charge|

[TRAE ; Tor : Paxi! X5 A
X . Path lucidati d th tics devel t - -
Practical Research Project for Rare / Intractable toiurggh%?;j?{:; d‘fe‘;'fnzs';’ Rﬁne JB§ [ﬁlﬁgﬁ’oﬁ’?in,ﬁ,\'gtﬁg";ﬁﬂoech Partial 2015.4-2018.3 Osamu MINOWA
Diseases (AMED) using iPS-cell-technology recapturing gap junction complex
break down process in patient tissues
pas) Spa)) ] o S e 5, e
EFBRTSIRR BROOAER | o ERAIERIC S RSB R i Pe—

2 . Project for Cancer Research And Therapeutic Evolution " 2016.5-2022.3 | - h
Technology Transfer of Innovative Cancer (P-CREATE) Partial Hideaki TOKI
Medicine(AMED)

R OUARNEDOMREAA IV T LENREERIIC L2 N E
YRS NEHREmS 2EHE ) | EROMITEEEER , RE  |y014.4.0017 3 EFH A
Grant-in-Aid for Scientific Research (C) Development of analytical bases for presbyacusis Representative ’ | Osamu MINOWA

mouse model using intracellular Ca?* dynamics
observation

WEHRZE T U AHZEEH F — L Mutagenesis and Genomics Team
BEHE - REL B

Grant

XRE BERE RS ERME (A)
Grant-in-Aid for Scientific Research (A)

Ry / LRFICE D IR ETEMIEA R E R R
CHEERR RV FHEEDHEL

Detection of mouse germline mutations by ultra-throughput
genomic analyses and development of the risk assessment
system for low-dose mutagens

K& HE

Representative/Partial

(A®-3

Representative

HZEHAR
Period

ELARESR

Person in charge|

2013.4-2017.3| TERE H—

Yoichi GONDO

W< I ARIBRNELFZERIF 1 = v kb Technology and Development Unit for Knowledge Base of Mouse Phenotype
BRHIE - E)Ij"%%% B

Gran

ERIFDOFA - BE T —XEEFAD D DIERELI

Rk - 5348

Representative/PErtial

HZEHAR
Period

HLERER
Person in charge|

j*ﬂ'% *Sl'iﬁﬁ%ﬁ*ﬁﬂﬂﬁ EEE}T’% (B) @%rg'ft {‘Eﬁ ) 2015.4-2018.3 ME %;E
Grant-in-Aid for Scientific Research (B) Development of advanced technology for Representative Hiroshi MASUYA
interoperability of biological measurement data

INAFHATIRT BN 52— .
HEiBE 705 EGEBEDTT/ — LFAT 2N RE  |y0144.0017 3 B B
Projects of Database Integration Development of the integrated database of phenome Representative : | Hiroshi MASUYA
Coordination Program/ National
Bioscisence Database Center

s A = SYERF(— - oo 3 N _
SCHE NEHRRRES REBATHA ?ﬁﬁfgfi ﬁe?]tirfrfﬁﬁiﬁﬁﬁzﬁmn RR | 16.4.2018.3 BT BE
Grant-in-Aid for challenging Exploratory Research of phenotypic abnormality Representative . 21 Nobuhiko TANAKA
BAERHEREENE BRRT/ LIFRHEE R _ 5
N R EpaEE PR ramssE 7 LEMBROL MSRICEY 3HE DB e 100001 5| BB
AMEDClinical genome information integrated Investigation of the applications of disease model animal Partial bl 2| Hiroshi MASUYA

database program

data to human disease researches

W IR EHERFZS 4 )L — 7 Shinozaki Research Collaborative Group
BEERHE - Eﬁ%ﬁ% E

Gran

YR T S VERREDR L RASEICE T HEEE

K - D48

Representative/PErtiaI

Budget& Personnel Organization

BAZEHAR
Period

BUHRES

Person in chargel

YR RETRERIS BBFE ) | smies) BE | 0a 400175 | B XA
Grant-in-Aid for Scientific Research (C) Functional analysis of plant polyamine transporters in Representative ’ | Miki FUJITA
stress response
1% SRS S SE F DREB2AD BRI R0 75 : \
YRS HETIRBENS EFMR (B) | Ml 2 OSIEEERE AR 10164-20183 | 5 1
Grant-in-Aid for Young Scientists (B) Analysis of spatio-temporal regulations of a transcription factor | Representative Hikaru SATO

DREB2A under drought and heat stress conditions

. o
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