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Preface

This Institute (GENKEN) was established as an attached facility of School of Medicine in 1962, then became one of the
independent Institutes of Nagasaki University in 2013. The original mission was the establishment and propulsion of
radiation medicine, and care and research for the late effects of radiation on human. During the 50 year-period, our
research area has expanded to cover international Hibakusha medicine and molecular epidemiology through the
accident of Chernobyl nuclear power plant in 1986, and the research in Semipalatinsk used as Nuclear-testing Site
during the former USSR era. After Fukushima Daiichi Nuclear Power Plant accident in 2011, the accumulation of
experiences and research results in this field prompted us to contribute to the re-establishment of emergency
radiation medicine at Fukushima, risk communication/management on ionizing radiation, and the start-up of health
check-up system for people in Fukushima prefecture.

In this institute, there are four main units and one center; “Radiation Risk Control Unit”, “Cellular Function Analysis
Unit”, “Genomic Function Analysis Unit” and “Atomic Bomb Disease and Hibakusha Medicine Unit” and “the Center
for Promotion of Collaborative Research on Radiation and Environment Hearth Effects”. These units and center cover
wide range of research field of radiation science. We study the effects/influences of radiation on genome, cells, model
animals, human body, environment, and society. Division of Scientific Data Registry, and Belarus and Kawauchi-village
Branches are placed under the control of “the Center”. Division of Scientific Data Registry collects and preserves data
and samples of atomic bomb survivors. Kawauchi-village and Tomioka-town Braches assist the reconstruction of the
Kawauchi-village and Tomioka-town, promoting the return of people to their home-town.

We will continue to provide our unique and valuable Hibakusha's materials and information as a common inheritance
to all human beings, and simultaneously to do our best to establish the measures for radiation protection in medicine
and contribute to the improvement of welfare of human being.

April, 2019
The Director, Yasushi Miyazaki

History and Aims

1962: The Atomic Bomb Disease Institute was established for the purpose of universal basic research with regard to
radiation medicine and the late effects of radiation on the human body. New departments had been established
and incorporated every year until 1967, when six departments (Departments of Pathological Biochemistry,
Radiation Biophysics, Pathology, Hematology, Human Genetics and Preventive Medicine) were completed. The
Institute has studied the effects of residual radiation, pathological and epidemiological approaches to various
atomic bomb irradiation-related diseases, and clarification of the relationship between radiation dose and
radiation-induced leukemia and other malignant diseases.

1972: The Medical Data Center for the Atomic Bomb was established with the purpose of data collection and
arrangement and preservation of materials from Atomic Bomb victims to better understand the effects of the
atomic bomb disaster.

1974: The Medical Data Center for the Atomic Bomb was reorganized into the Scientific Data Center for the Atomic
Bomb Disaster.

1997: The Atomic Bomb Disease Institute and the Scientific Data Center for the Atomic Bomb Disaster were
combined to regenerate as the new Atomic Bomb Disease Institute. Our purpose after reorganization is to
clarify the molecular mechanisms underlying radiation injuries by Atomic Bomb and other radiation-related
accidents, and to develop novel treatment modalities including molecular targeting therapy and gene therapy to
Hibakusha.

2001: The research building was renewed.

2002: The 21st century COE program “International Consortium for Medical Care of Hibakusha and Radiation Life
Science” was adopted by Ministry of Education, Culture, Sports, Science and Technology.

2007: The Global COE Program of “Global Strategic Center for Radiation Health Risk Control” was adopted by
Ministry of Education, Culture, Sports, Science and Technology.

2013: Reorganized into research institute affiliated to Nagasaki University.

2014: “Center for promotion of collaborative research on radiation and environment health effects” was newly created.

2016: Network-type joint usage / research center for radiation disaster medical science was adopted by Ministry of
Education, Culture, Sports, Science and Technology.
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Introduction of Research Units

Radiation Risk control unit

To promote radiation health effects research as well as to overcome the negative legacy of atomic bomb suffering,
and to promote clinical and molecular epidemiological studies, our main research theme are integrated into risk
analysis and risk communication. Under the cooperation with hospitals and domestic/international organizations
related, any educational and research program is promoted in the field of radiation emergency medicine and remedy
medicine through a different approach of public health and molecular biology at the standpoint of health science and
life science, respectively, focusing on cancer and non-cancer diseases targeted.

(Departments)

Department of Radiation Molecular Epidemiology

Department of Global Health, Medicine and Welfare

Department of Radiation Disaster Medicine

Department of Radiation Biology and Protection

Department of Health Risk Control

Cellular Function analysis Unit

The aim of our unit is to elucidate the mechanisms underlying radiation-induced carcinogenesis and -genomic
aberrations and to conduct stem cell biology and regenerative medicine, through basic research for radiation injuries
from individual and cellular levels to molecular and gene levels.

(Departments)

Department of Stem Cell Biology

Department of Molecular Medicine

Atomic Bomb Disease and Hibakusha Medicine Unit

In this unit, the diagnosis and clinical management for radiation-induced disorders including those found among
atomic bomb survivors are widely performed by three departments, and these are also the main theme of basic
research. Three departments in this unit are: Department of Tumor and Diagnostic Pathology for mainly pathological
diagnosis, Department of Radioisotope Medicine for the diagnosis and treatment using radioisotope, and Department
of Hematology for the diagnosis and treatment for hematological diseases.

(Departments)

Department of Hematology

Department of Tumor and Diagnostic Pathology

Department of Radioisotope Medicine

Genomic Function Analysis Unit

Radiation evokes various cell responses and genome alterations including gene mutation and structural abnormality,
and finally damages to the human cells and body. In this Genomic Function Analysis Unit, we focus to the genome
alterations produced by radiation, and will study the process of genomic change, DNA repair and genetic disorders
due to genomic alterations.

(Departments)

Department of Human Genetics

Department of Genome Repair

Center for promotion of collaborative research on radiation and environment health effects

The mission of this Center is to promote the research program of Global Strategic Center for Radiation Health Risk
Control and comprehensive cooperation based on the agreement between Nagasaki University and Kawauchi village
and Tomioka Town, Fukushima prefecture. Five divisions in this Center are as below.
(Sections)
Division of Strategic Collaborative Research
Division of Scientific Data Registry
Biostatistics Section
Tissue and Histopathology Section
Representative Office for Chernobyl Projects
Nagasaki University-Kawauchi Village Reconstruction Promotion Base
Nagasaki University-Tomioka Town Reconstruction Promotion Base
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Radiation Risk Control Unit

Department of Radiation Molecular Epidemiology

Professor Norisato Mitsutake

E-mail: mitsu@nagasaki-u.ac.jp

TEL: +81-95-819-7116 FAX: +81-95-819-7117

Aims of Study

Our aim is to clarify health effects of ionizing radiation through epidemiological studies in Hibakusha
(radiation-exposed victims), with particular focus on, but not limited to, populations exposed in the
countries of the former Soviet Union.

Research Projects

1. International studies of health consequences of radiation exposures, including both cancer and non-
cancer effects, with collaborating overseas institutions.

2. Molecular pathology studies of radiation-related and sporadic thyroid cancers around the Chernobyl
area.

3. Molecular epidemiology studies of Chernobyl radiation-related thyroid cancer on genome-wide scale.

4. Epidemiological studies of long-term health consequences in radiation-related cancer survivors.

Status and Prospects

We have been conducting and continuously perform joint studies with invited visiting professors from
overseas institutions and extend international collaboration networks. One of the major directions is
molecular pathological/epidemiological studies, which are the core of our unique research projects.
Through these activities, we aim at transmitting information on radiation risks and develop risk
communications together with international organizations.

Genome-wide molecular epidemiokogy study of Chemabyl thyroid cancer
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Department of Global Health, Medicine and Welfare

Professor Noboru Takamura

E-mail: takamura@nagasaki-u.ac.jp

TEL: +81-95-819-7170 FAX: +81-95-819-7172

Aims of Study

To provide scientific evidence for the recovery after the accident at Fukushima Daiichi Nuclear Power
Station, through the evaluation of exposure doses and risk perception of residents in Kawauchi Village and
Tomioka Town, Fukushima Prefecture.

Research Projects

Support of recovery efforts of Fukushima through the evaluation of exposure doses and risk perception of
residents.

Long-term evaluation of health effects in residents around Chernobyl Nuclear Power Plant.

Environmental monitoring in contaminated areas by radionuclides.

Clinical and epidemiological studies in A-bomb survivors.

Clinical and molecular epidemiological studies in the field of life-related diseases.

Status and Prospects

Since the appointment of Noboru Takamura as a professor of the department in 2008, we aim the
“revitalization of social medicine” in Nagasaki University through the implementation of above described
projects. Since the accident at Fukushima Daiichi Nuclear Power Station in 2011, we conducted crisis
communication and risk communication in Fukushima. Also, we established the satellite offices in
Kawauchi Village and Tomioka Town, to implement the risk communication based on the assessment of
radiation exposure doses in residents. Furthermore, we implement research projects in the field of
radiation risk perception and mental health.

We also contribute to the capacity building in the field of disaster and radiation medical sciences in
cooperation with international organizations.
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Department of Radiation Medical Sciences

Professor Norisato Mitsutake
E-mail: mitsu@nagasaki-u.ac.jp

TEL: +81-95-819-7116 FAX: +81-95-819-7117

Aims of Study

The main research theme of our department is “radiation and thyroid”. Our aim is to elucidate
mechanisms of radiation-induced carcinogenesis and thyroid cancer development/progression.

Research Projects

1. Molecular mechanisms of DNA damage response and senescence-like growth arrest after exposure to
lonizing radiation.

2. Development of a new biodosimetry system for radiation exposure.

3. Response of tissue stem cells and tissue microenvironment after exposure to ionizing radiation.

4. Molecular mechanisms of radiation-induced thyroid carcinogenesis.

5. Acquisition of aggressive phenotype of thyroid cancers.

6. Cancer development associated with disruption of DNA damage response/repair machinery.

Status and Prospects

We conduct basic biomedical research regarding radiation-induced carcinogenesis and endocrine tumors,
especially thyroid carcinomas. Through these activities, we will also provide outcomes which are useful to
cope with an accident of radiation exposure.
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Department of Radiation Biology and Protection Radioisotope Research Center)

Professor Naoki Matsuda
E-mail: nuric@nagasaki-u.ac.jp

TEL: +81-95-819-7163 FAX: +81-95-819-7153

Aims of Study

The goal of our research is to develop methodology for radiation protection, to determine the radiation
effect on human body, and thereby, to promote the safe and effective use of radiation.

Research Projects

1. Studies on the cellular/molecular responses to DNA damages and mechanisms of chromosome
rearrangement caused by the irradiation with ionizing radiation.

2. Studies on exposure dose evaluation, emergency monitoring, and emergency medicine in radiation
disaster.

3. Development of various education systems for radiation health risk science.

Status and Prospects

Our activity ranges widely, from basic biological and environmental research to development of education
systems of radiation health risk science. We are also in charge of radiation disaster measures and safety
management of radiation facility. These areas are to be expanded in future and contribute to the global/
local research and education in radiological sciences.

Mormal Dicentric
chromosome chromosome
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P Department of Health Risk Control

N
Ll
: Professor Jacques Lochard
' E-mail: lochard@nagasaki-u.ac.jp
TEL: +81-95-819-8517 FAX: +81-95-819-8518

Aims of Study

To contribute to more effective risk communication and risk management approaches in nuclear
emergencies and post-nuclear accident situations.

To train future professionals on the basic scientific knowledge, ethical values and principles of radiological
protection to cope with the above mentioned exposure situations to radiation.

Research Projects

1. Evaluation of the human, societal and ethical dimensions of nuclear accidents

2. Implementation of protective actions in the recovery process after a nuclear accident

3. Methodologies for developing stakeholder involvement approaches in radiological protection
4. Development of radiological protection culture among the general population

Status and Prospects

Based on a trans-disciplinary approach combining the scientific bases of radiological protection with
economic, social and environmental sciences, the department’s ambition is to contribute to the

development of social innovations in the context of  ;pessesrens.

= | [4"

nuclear emergencies and post-accident situations to
favour the involvement of affected stakeholders in 25
their protection, the rehabilitation of their living

conditions and the restoration of their dignity.
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Cellular Function Analysis Unit

Department of Stem Cell Biology

Professor Tao-Sheng Li

E-mail: litaoshe@nagasaki-u.ac.jp

TEL: +81-95-819-7097 FAX: +81-95-819-7100

Aims of Study

It is generally known that stem cells, a relatively rare undifferentiated cell population play critical roles in
the repair/regeneration of damaged tissues/organs, as well as in the development/progression of
malignant tumors. We are interested to uncover the basic biological characteristics of stem cells and
utilize stem cells for repairing damaged tissues/organs. By focusing on stem cells, we also attempt to
understand the molecular/cellular mechanisms on radiation injury, and further to develop novel
therapeutic strategies against radiation-related disorders. Otherwise, we try to investigate about the
biological characteristics of cancer stem cells and the mechanism on genomic instability, which may help
us to develop novel strategy for the prevention/therapy of malignant tumors.

Research Projects

1. Translational studies on stem cells (cardiovascular diseases, wound healing, cancer, aging:--).
2. Understand how low dose radiation exposure affects the health by viewing the stem cells.

3. Characterize cancer stem cells and uncover the mechanism on therapeutic resistance.

4. Investigate the role of autophagy on genomic instability.

Status and Prospects

In 2011, as part of the reorganization of the Atomic Bomb Disease Institute, the Department of Stem Cell
Biology had been opened. After eight years of development, 3 faculty staffs, 1 postdoctoral fellow, and
many graduated students/fellows in our department are now working on various projects as above. We
will do the best to have these projects moving ahead.
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Department of Molecular Medicine

Professor Yuji Nagayama
E-mail: nagayama®@nagasaki-u.ac.jp

TEL: +81-95-819-7173 FAX: +81-95-819-7175

Aims of Study

The research object is to elucidate the pathogenesis of thyroid cancer, through the basic research using
cultured cells and animal models.

Research Projects

1.

Generation of mouse models and elucidation of pathophysiology of thyroid cancer

2. Study on relationship between autophagy and thyroid morphology/function/carcinogenesis
3. Study on relationship between mitophagy and thyroid morphology/function/carcinogenesis
4. Identification and functional analysis of thyroid cancer stem cells

Status and Prospects

1.

By crossing the conditional knock-in (KI) mice that express BRAF" in the presence of Cre DNA
recombinase (Brar“') and adenovirus expressing Cre in the thyroid, the new mouse model of thyroid
cancer was established. These mice are now combined with the PTEN knockout (KO) mice or the
conditional TGF f KI mice. In addition, the conditional KI mice for ATM is also being used.

. By crossing the conditional KI mice that lose A#g5 gene expression in the presence of Cre (47g5"") and

thyroid-specific Cre expressing transgenic mice (7P0O-Cre), the morphological and functional significance
of autophagy in the thyroid is now being studied.

. Two KO mice that lack expression of PARKZ, a component of canonical mitophagy, or MIEAP, a

component of non-canonical mitophagy are being used to study the relationship quality control of
mitochondria and carcinogenesis. Thyroid Hurthle cell cancer line, XTC.UCI, is also being used

. The functional significance of ALDH and ROS as a marker for thyroid cancer stem cells is being

studied.

4 M 8M 12M

Control

p62 ATGS

Alg5therkako

LC3
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Atomic Bomb Disease and Hibakusha Medicine Unit

Department of Hematology

Professor Yasushi Miyazaki
E-mail: y-miyaza@nagasaki-u.ac.jp

TEL: +81-95-819-7111 FAX: +81-95-819-7113

Aims of Study

The primary mission of our department is to perform clinical and basic research on hematologic disorders
caused by lonizing radiation due to atomic bomb and other sources. Currently, we are focusing on two
important issues; one is the mechanism of oncogenesis by ionizing radiation, and the other is the
management of patients with radiation-related disorders, in particular, hematological diseases.

Research Projects

0 NN O O B~ W

. Epidemiological studies of hematological diseases among atomic bomb survivors, such as leukemia,

myelodysplastic syndromes (MDS), aplastic anemia (AA), multiple myeloma (MM) and malignant
lymphoma (ML)

. Clarification of molecular process in the development of leukemia, MDS and AA induced by ionizing

radiation

. Devising novel treatments for hematological malignancies

. Development of new treatments for bone marrow failure

. Incorporating recent techniques such as genomics in the diagnostic procedure of hematological diseases
. Studies of oncogenic mechanisms in lymphoid malignancies

. Comparison between viral- and ionizing radiation-induced malignancies

. Basic and clinical studies of molecular targeting therapy and cell therapy

Status and Prospects

We have been studying hematological malignancy, such as leukemia, among atomic bomb survivors.
Observations from our studies have contributed to the clarification of clinical features of radiation-induced

hematological diseases. Recently, we have shown that the
incidence of MDS was significantly increased among atomic
bomb survivors. Further studies are underway on the
relationship between atomic bomb and other hematological
diseases, such as AA, MM and ML.

Department of Hematology is the clinical section in the Atomic
Bomb Disease Institute, having 40 beds in Nagasaki University
Hospital. All rooms in the ward are controlled under laminar
airflow. These rooms are used for chemotherapy, molecular
targeting therapy, and hematopoietic stem cell transplantation.
With new drugs and new methods including developing
management in transplantation, the prognosis of patients with
hematological disorders has been improving.

Even after 60 years from the bombing, the incidence of
leukemia and MDS remains elevated among atomic bomb
survivors. We are obliged to keep studying the basic and
clinical aspects of hematological disorders caused by ionizing
radiation.
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Department of Tumor and Diagnostic Pathology

Professor Masahiro Nakashima
E-mail: moemoe@nagasaki-u.ac.jp

TEL: +81-95-819-7107 FAX: +81-95-819-7108

Aims of Study

The missions of our department are to provide the diagnostic pathologic information to contribute to the
medical care for A-bomb survivors who are advanced in age and molecular pathologic researches with
solid cancers from them as an important late health effect of radiation. Tumor tissues from survivors who
potentially show a higher susceptibility for cancers are also considered as valuable biomaterials for cancer
research. Thus, medical scientific data through molecular analyses by using these biomaterials should be
useful for medical care for cancer patients generally.

Research Projects

1. Molecular pathologic study of cancers from A-bomb survivors

2. Analyses of molecular pathogenesis for the increased cancer risk found in Hibakusha
3. Establishment of the A-bomb survivors' tumor tissue bank

4. Researches to develop a new molecular technique on tumor pathology

Status and Prospects

The epidemiologic study on the incidence of cancers among A-bomb survivors revealed a long-lasting
cancer risk in the survivors as a late health effect of radiation. We are promoting molecular analyses with
tumor tissues from the survivors to clarify the involvement of genomic instability in the late-onset
carcinogenesis which should be induced in the survivors by single irradiation before several years. Since
genomic instability is considered as an universal biological characteristics of cancer cells, scientific data
obtained from the study with the survivors tumor tissues will be applicable to develop a new molecular

technique on pathologic diagnosis of cancers occurring in general population.
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Department of Radioisotope Medicine

Professor Takashi Kudo
E-mail: tkudol23@nagasaki-u.ac.jp

TEL: +81-95-819-7101 FAX: +81-95-819-7104

Aims of Study

Using nuclear medicine (medical use of radioisotope), biological function such as perfusion and metabolism
can be imaged non-invasively. Using this character, radioisotope is also useful for therapy of various
diseases including malignancy. On the other hand, medical radiation has potential risk for patients and
medical workers. Thus, optimization of medical radiation usage is inevitable issue.

The tasks of our department is studying nuclear medicine and optimization of medical radiation use.

Research Projects

1. Developing the application of radioisotope in clinical diagnosis.

2. Developing the therapeutic application of radioisotope.

3. Developing molecular imaging using radioisotope for pre-clinical studies.
4. Studying risk and benefit related to the medical use of ionizing radiation.
5. Measurement and evaluation of radioisotope in human body

Status and Prospects

Field of nuclear medicine spreads widely from basic sciences to clinical practices. For clinical nuclear
medicine, we are performing diagnostic nuclear medicine practice and studies in PET/molecular imaging
center in Nagasaki University Hospital in collaboration with Department of radiological sciences. We are
also performing therapeutic nuclear medicine using I-131 therapy in Nagasaki University Hospital. There
are only four PET facilities in Nagasaki prefecture including Nagasaki University Hospital. Nagasaki
University Hospital is also only single hospital which can perform I-131 therapy in Nagasaki and Saga
prefecture. We are doing important role for nuclear medicine in western part of Kyushu island.

For the basic study, we are performing pre-clinical translational imaging study using small animal PET/
SPECT/CT in collaboration with Department of radiation biology and protection. We are only single
facility which can perform imaging of BSL-3 level infectious animal which makes us unique.

For the clinical medicine, ionizing radiation is essential tool. However, there is some data suggesting that
medical radiation in Japan is under “over-usage” condition. It is very important to evaluate the risk and
the benefit according to medical radiation properly. To understand this, we are performing international
comparison of medical radiation usage and working on optimization of it.

We are also using whole body counter in heavy iron room which has extremely high sensitivity. Using it
we are measuring/studying the very minor radioisotope activity in healthy human body. It plays
important rule such as measurement after atomic power plant accident in Fukushima.
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Department of Human Genetics

Professor Koh-ichiro Yoshiura

E-mail: kyoshi@nagasaki-u.ac.jp

TEL: +81-95-819-7118 FAX: +81-95-819-7121

Aims of Study

Our research goal is to identify the genes responsible for various phenotypes based on the genomic/
epigenomic analyses. We focus on the molecular mechanism to express various phenotypes based on the
genetic/epigenetic changes. We also aim to develop the evaluating method for the influence of
environmental factors including radiations to human body or cells.

Research Projects

. Identification of the genes responsible for various disorders (Gene Hunting)

. Functional and cell biological analyses of the gene products

. Elucidation of mechanisms for genomic instability and genetic change induced by radiation

. Develop the quantification method evaluating genomic damage relating to the environmental factors
including radiation.

=~ W N

5. Gene function analyses and drug seeds discovery using model animals created by genome edition
technologies

Status and Prospects

We are going ahead with genome sciences and genomic
medicine that are making impressive progress day by day.
It is and it will be very important to uncover the relation

between genome/epigenome Information including DNA
variation and phenotypes. Those relations include
personalized/precision medicine and also various genetic
phenomenon such an incomplete penetrance. Based on our
genome research technique, we are also studying the
mechanisms of genetic alterations, genomic instability
induced by radiation. We will develop the quantification
method to evaluate the genomic damage in the future.
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Center for Promotion of Collaborative Research on Radiation Environment Health Effects

Division of Strategic Collaborative Research

Professor Naomi Hayashida

E-mail: naomin@nagasaki-u.ac.jp

TEL: +81-95-819-8507 FAX: +81-95-819-8508

Aims of Study

The mission of our division is to promote collaborative research among various research fields or
institutions in and outside Nagasaki University via effective use of field resources of Nagasaki, Chernobyl,
and Fukushima. We also promote risk assessment and risk communication about environmental and
health effect due to radiation in Fukushima prefecture.

Research Projects

1. Restoration support and health support in Fukushima

2. Evaluation of radiation exposure dose and radiation health effects around Chernobyl and Fukushima.
3. Researches on health effects due to various environmental factor.

4. Historical and cultural research on effects of radiation exposure.

Status and Prospects

The Center for promotion of collaborative research on radiation and environment health effects was
established in September 2014 as a center for promotion of research and educational project of Atomic
Bomb Disease Institute. We generalize four divisions in this center and promote strategic collaborative
research, educational project, or scientific corporation between department, division, institute, university,
and research laboratories. We also promote historical and cultural research on effects of radiation
exposure.
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Tissue and Histopathology Section

Professor Masahiro Nakashima

E-mail: moemoe@nagasaki-u.ac.jp

TEL: +81-95-819-7124 FAX: +81-95-819-7108

Aims of Study

Biomaterials of A-bomb survivors are usually preserved as several formalin-embedded paraffin-embedded
tissue blocks. The missions of this section are to collect, compile and preserve biomaterials of A-bomb
survivors with their clinicopathologic data and to establish the A-bomb survivors’ tumor tissue bank. After
establishment of the tissue bank, the samples will be used for molecular analyses, and tissue sections and
their extracted DNA/RNA will be provided to researchers broadly.

Research Projects

1. Establishment of the database including clinical and pathologic data of cancers and patient’s profiles on
the A-bombing

2. Pathologico-epidemiologic study of cancers from A-bomb survivors

3. Establishment of the tissue bank for cancers which were freshly resected from A-bomb survivors
together with information on the A-bombing and medical data

4. Preparation of tissue sections and extraction of genes from fresh frozen biomaterials, and systematic
preparation to provide them to researchers broadly.

Status and Prospects

Approximately 5000 autopsy cases of A-bomb survivors are in safekeeping and their records including
photographs, have been stored in a laser disk filing system in our institute. An enormous volume of
scientific information and pathology specimens which were collected immediately after the bombing and
returned to Japan by the US. Armed Forces Institute of Pathology (AFIP) consisting of approximately
8,000 files containing medical records and autopsy data, 300 formalin-fixed organs, 350 paraffin-embedded
blocks, 200 histological sections and 600 photographs, have been carefully compiled and stored. The
establishment of A-bomb survivor's tissue bank will enhance the global collaboration and contribute to
understand the late health effects of radiation at molecular level, finding a key to the prediction, prevention
and treatment of carcinogenesis as a late radiation effect.
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Biostatistics Section

Professor Noboru Takamura

E-mail: takamura@nagasaki-u.ac.jp

TEL: +81-95-819-7127 FAX: +81-95-819-7131

Aims of Study

In Biostatistics Section, we have been establishing computer database of A-bomb survivor’'s medical
information, and are planning multifocal data linkage with it. Through the implementation of these
projects, we contribute to establish the basic information for epidemiological study in our institute, and to
facilitate collaboration studies with specialists of radiation effects.

Research Projects

1. Establishment and improvement of survivor’'s database
2. Epidemiological studies:
a. Analysis of related factors for death among atomic bomb survivors
b. Assessment of the usefulness of regular medical examinations
c. Development of screening methods using transversal results of medical examinations
d. Studies on health of the elderly
3. Application to health management
Development of novel system to show transversal results of medical examinations
4. Archiving and application of digitized screening data
5. Mutual linkage of multifocal data

Status and Prospects

We have collected medical and administrative information and established database of survivors, which is
mainly consisted by information of health screening results, lifestyle and cause of death from 1970. Also,
estimated radiation dose by ABS93D is available for partial subjects.
These data are monthly accumulated and updated. Analysis using these data has revealed the following
results.

1) Survivors who received high dose showed high incidence of cancer death.

2) Survivors who visit regularly health examination showed longer life span.
These findings are available not only for research purpose, but also for health management of survivors,
and for medical diagnosis of doctors. In future, we will further develop survivor's database and prepare
information to clarify factors which are related with survivor’s life span, according to their aging.
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Cooperative Unit

International Hibakusha Medicine

Professor Yasushi Miyazaki
E-mail: y-miyaza@nagasaki-u.ac.jp

TEL: +81-95-819-7111 FAX: +81-95-819-7113

Aims of Study

We promote clinical studies that integrate basic medicine and social medicine to conduct comprehensive
on-site work. The range of on-site works is from medical examination of domestic and overseas Hibakusha
(radiation-exposed patients) to genetic analysis, prevention and therapeutic intervention as an international
joint study. We will provide advanced medicine and translational medicine for diseases related to radiation
exposure. We construct a domestic and international radiation emergency medicine network and conduct
cooperative studies.

Research Projects

1. Construction of database and biobank of a-bomb victims and overseas radiation-ex posed patients jointly
with other departments
2. International radiation health and molecular epidemiology

Status and Prospects

1. We promote health consultation for domestic and overseas Hibakusha (South America, North America
and Korea) and support their coming to Japan to receive medical treatment with Nagasaki prefecture
and Nagasaki city. From 2004 to 2010, we performed medical checkups for about 3300 overseas
Hibakusha and accepted more than 160 overseas Hibakusha for treatment in Nagasaki University
Hospital. Furthermore we are supporting neighboring counties to Chernobyl and areas surrounding
Kazakhstan Semipalatinsk nuclear test site with medical assistance.

2. We will provide novel equipment and devices for solution of medical radiation problem.

3. We are constructing a system of training and education for emergency radiation medicine and are
contributing to the WHO-REMPAN Collaborating Centre in Japan. We hosted the 13th WHO/REMPAN
International Meeting in Nagasaki.

4. Since 2003, 30 health consultations in radiation medicine except A-bomb. Accepted approximately 300
domestic and overseas trainees in radiation medicine.

t

Childhood thyroid cancer Radiation Emergency Medicine
Cancer screening
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Main Projects

Network-type Joint Usage/Research Center for Radiation Disaster Medical Science

Cross-sectional study through knowledge integration of many specialists involved in basic science, clinical
research, epidemiology and social science is essential for research in radiation disaster recovery and clinical
applications.

The purpose of this “joint usage and research center program” is the formation of a new core for radiation
disaster recovery and medical research.

This program could provide not only research technology but also accumulated knowledge in our institutes to
many researchers in the world, and should promote interdisciplinary collaborations, cultivation of young
investigators, and exchange of many researchers.

(

Integration of accumulaned knowledge and technical advantage in
the research institutes each other

Public Offering of W Cultivation of Young Investigators,

Collaboration and Exchange of Researchers
from World Researchers a1

Fukushima Global Medical
Research Institute for Science Center,
Radiaticn Biclogy and Fukushima Medical University

Madieineg, — F—W

Alomic Bomb Disease Hiroshima University

Institute, {Central institute)
‘Magasaki University )

Establishment of the Scientific Basis Contribute to Recovery of
Fukushima Daiichi Nuclear Power Plant Accident

Publication (Special edition published in international science journals)

Volume 59, Issue suppl_2, April 2018
Scientific Underpinning for Restoration from a Radiation Disaster:
Highlight Articles of the First International Symposium

Volume 29, Issue 2_suppl, March 2017

Fukushima Daiichi Nuclear Power Plant Accident: Health
Consequences,

Lesson Learnt and Future Directions

~N
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Advanced Radiation Emergency Medical Support Center and
Nuclear Emergency Medical Support Center

Nagasaki university re-designated by the national government (Nuclear Regulation Authority) as an
advanced radiation emergency medical support center and a nuclear emergency medical support center in
2018.

The Advanced Radiation Emergency Medical Support Centers provide highly specialized medical
treatment that is unavailable at local nuclear emergency core hospital and highly specialized training
programs.

The Nuclear Emergency Medical Support Centers support nuclear emergency core hospitals and set up
networks with related local governments and hospitals. At the time of a nuclear disaster, they send
nuclear emergency medical assistance teams and undertake the necessary coordination.

Atomic Bomb Disease Institute is playing a central role to enhance and strengthen effective nuclear
disaster medical care.

(" )

Nuclear disaster medical system in Japan

— ——

Designated by
government

Destanaled by Nuglear Emergency Core Hospitals

prefecture

i .L';l;;-- --_Jl':.l-i-'l-;ln'l."_. .f_ﬁp.gq-_:ur"_'-
e | & . | P
I'.- ) : I.". - 2 - |
Reglstered by ~ Nuclear Emergency Medical
pralecturs 1_._' i g Ins “Em::_ , y
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Staff participating disaster prevention training organized by Nuclear Emergency Medical Support Center
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Stations of Educational Research Projects

1) Nagasaki University-Kawauchi Village Reconstruction Promotion Base & Nagasaki University-Tomioka
Town Reconstruction Promotion Base

Nagasaki University has been supporting reconstruction activities in Kawauchi village, Fukushima
Prefecture since December 2012. Our university and Kawauchi village has concluded an agreement to
strengthen collaboration and cooperation, at the timing of opening the Nagasaki University-Kawauchi
Village Reconstruction Promotion Base in the village government office in April 2013 as our satellite
facility.

As residents who evacuated Tomioka town in the wake of nuclear disaster began going home, Nagasaki
university and Tomioka town, Fukushima prefecture has concluded an agreement to support revitalization
and reconstruction of the town. Our university makes use of experiences and expertise which our
university have developed in Kawauchi village. The Nagasaki University-Tomioka Town Reconstruction
Promotion Base opened in 2017 in the town government office.

Our staff is dispatched to the village, working closely with the village and town office, and measuring
radioactive materials to ensure safety and security. Our staff assists health consultation to residents based
on scientific data.

An annual reporting meeting is held so that public administrators, experts and residents can report their
activities and the meeting provides a valuable opportunity for further discussion.

2) Representative Office for Chernobyl Projects

The Representative Office of Chernobyl Projects, Nagasaki University in the Republic of Belarus was
established in Minsk in August 2008 as a coordinating center for joint researches on radiation effect on
human health in Belarus, Ukraine, and Russia, which had been affected by the Chernobyl Nuclear Power
Plant accident in 1986.

1) To coordinate joint researches and other issues with partner institutions in the above three countries.
2) To support field researches conducted by doctoral students in those countries.
3) To facilitate internship and other exchange opportunities of students and researchers.

Student Exchange
1) Acceptance of students from Nagasaki University School of Medicine in Belarus.
2) Acceptance of graduate students from North Western Medical University (Russian Federation).
3) Acceptance of students of Disaster and Radiation Medical Sciences Joint Master Course of Nagasaki
University and Fukushima Medical University.
4) Acceptance of graduate students of Nagasaki University Graduate School of Biomedical Sciences.

e
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High-speed refrigerated centrifuge

HEREE O 8. SEAAT O BRI 5, £ A Xoua— 48
HAF SN TV 5,
Use for biomaterial separation, fractionation and so on. Various size

of rotors are set up.

P RAERZ IR

Freeze dry system

AERREL DR, B2IR 21T BRI 5, BB OZE 2
AT, gHE, BT A EDNHETH S,
Freeze, dry and concentrate biomaterials.

dEE®FEI O~ b F 71— (AKTA FPLC)
High-performance liquid chromatography (AKTA FPLC)

TFVHB, ATV, TTAST = BA Gy
HEE— NSRS L7z >3 7 BRE3A B H o s i ik o
O~X N7T74—Thbo MR Y 27 Bl EORGH
RSN T 5,

This 1s the system of high-performance liquid
chromatography optimized purification of proteins make
use of gel filtration, ion exchange and affinity mode. This

system is useful for purification of recombinant protein.

High-performance liquid chromatography

(Two-dimensional HPLC)

FiZ, T T A — AR EHNE Lz, ¥ o By
B omsA s u~ N7 74 —Thb, 7HT D
TA—=ATrTEHMIa~Y T T4 =K B2BED
TR AT S LD EETH Do
This i1s the system of high-performance liquid
chromatography for proteome analysis. This system have
an ability to do two step purification of protein by
chromatofocusing and reverse-phase chromatography.

PEEFAE AT NI T T 14— (22RTHPLC) ,




Experimental Equipment

B1155%Z Room115

4 E AR DR
Benchtop ultracentrifuge
i DOERFEL O HE. FH 21T BRI %,

Use for biomaterial separation, fractionation and so on.

PRI EET (COEREARESRR)
UV/Visible spectrophotometers (COE)

FAZ, BIRR ¥ X7 Mg L BRI E 2 17
IBZHERY %o

Use for quantification of protein and nucleic acids

B D
Beckman ultracentrifuge
W O AR ARL O EE. S EAT O BRICHERHT 4,

Use for biomaterial separation, fractionation and so on.

WERAIERIAESE Stem Cell Biology 1165 Room 116

P HESL —FEERIFEMIE
FV10i Laser Scanning Microscope

R ng Ry 7 AR HEh 3 S T
MR A R L 2D LDTATA A= Y 7HHETH
5o
A fully automated confocal laser-scanning microscope.
The integrated, self-contained package system enable
us to capture living cell as well with high-quality
confocal imaging.
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4PerkinElmertt 2030 ARVO X3
REDT 1 2N Y —ftE)
ARVO X3 Multilabel Plate Reader 2030 (PerkinElmer)
with dispenser module including two syringes

=MEEHOWE (BOGE - SO6ME - %) 25 RER. £
FREET VO T L — M) =¥ —Th b,
ARVO X3 Plate Reader includes luminescence,
fluorescence intensity and UV-absorbance technologies.
protein assay.

llluminattMiSeq X 7 L
MiSeq system (lllumina®)

=V FNVEATDY = vir—, 7= 7P EII K
S (7~8Gb/2H) Mt & F AT\ V) — FE%&F@L“(V\Z)O
VT — & m T R R ER RSB WE ICIIRETH 5,
Personal type next generation sequencer. Throughput itself
i1s smaller than HiSeq system, but can read long fragment
due to rapid reaction. This system is suitable for genome
research required small data volume such mutation
screening for target gene.

dllluminattHiSeq2500 > X 7 L
HiSeg2500 system (lllumina®)

FEHLEN TV L&D EW T — 7 HEH A 0] fE 72 K
= —, —EOEES 2 T600 Gb/TH. T E v FE—
FF 2 T60 Gh/2HD T =¥ D56 N5, 7/ AR WZE,
Highest throughput next generation sequencer in practical
use. 600 Gb/week data can be obtained at standard run
mode, and 60 Gb/2days data can be at rapid run mode.
Essential for genome research.

4 Affymetrixtt  GeneChipf#t > X 7 L
Affymetrix GeneChip System (Affymetrix®)

z%&/AL@E%%u®EM%ﬂ&m#ﬂL [ZHRET
Hbo HAETIE, —HAIZ> E100/7 &Ll Lo —1EHE LR
%Mi@iﬁfi%iﬂ(%m& T LD —FERET LI LN
HED 5o
This system makes it possible to genotype over one million
single nucleotide polymorphisms (SNP) in one individual,
and to detect the region with copy number changes/
variation in the genome.
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43730 V%714 v 7T+ 74 Y% — (AppliedBiosystems)
3730 genetic analyzer (AppliedBiosystems)

FrET)—REHHY—F H— RO T ¥ (#5057) T8H >
TN = v ABHIE DT o
Capillary type autosequencer. Fourty-eight samples can be
analyzed in one sequence run.

4N ZBEKAAEEE S2EF )L (Covaris®)
Covaris Acourstic Solubilizer Model S2 (Covaris®)

B TERE LIEE 2 o TVIZERRIZ RS 4 Adaptive

Focused Acoustics (AFA) 77 /a3y —I2X ), kA7
23 L CTHMIZIS LT, DNARRNADW AL, 7 0~ F > O,
AR OB, MTEme, W OB - B, KT omifbz &2 %
fIT& %,
The versatility of the S20 Focused-ultrasonicator makes it possible
to bring the advantages of Adaptive Focused Acoustic
technologies to numerous biological and chemical applications
including, DNA, RNA, and chromatin shearing, tissue
homogenization, cell lysis, compound dissolution, and particle
micronization.

4N ZBEKAAEEE E-220F 7L (Covaris®)
Covaris Acourstic Solubilizer Model E-220 (Covaris®)

PRGBS EEEOSRAUHEET NV TH S, 1EIZ9650E
Zty b LCHEEETEL - BT TH L. 7 av T RIELRE
% (ChIPT7 vt 4) KRR -7 2o —HDOI74 77 —1F
A2 TH B
This is a multi-sample processing system of focused-ultrasonicator.
96 samples can be processed at once. This focused-ultrasonicator is
an essential for chromatin immunoprecipitation experiment or for
making library for next generation sequencer.

43130xI 1% 74 v 77 F 7414 %— (AppliedBiosystems)
3130xI genetic analyzer (AppliedBiosystems)

FrY ¥ —MEH T — 1HDO T~ (F1ERH) T16%
YIND Y = 2 ABHNREH R D 9K LIZACHIZ AL (Short
Tandem Repeat Polymorphism (STRP)) Of#HT & W HE,

Capillary type autosequencer. Sixteen samples can be analyzed in
one sequence run/hour. Fragment analyze can be applied for
Short Tandem Repeat Polymorphism (STRP).

4£BEY T X8> X7 L (proteinsimple)
Automated Western Blots system (proteinsimple)

HEjv = 2% 70y by A7 A TlE, 2~240kDad ¥ > /327 %
SEETTRE. Y TIVEIZSUL T, pgL NIVDEETH 5, T
B TN DT =5 B EENIIISET A 2 LIRS,
Automated western blot system (Wes™) lets you separate and
analyze proteins by size from 2-440 kDa. System gets you down to
pg-level sensitivity with just 3 ul of starting material, can run 25
samples in 3 hours and gives you quantitative, size-based data.
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47T %)L PCR ¥ X7 L (Bio-Rad)
digital droplet PCR system (Bio-Rad)

FERAPCREUGTEZ « IHATH /) v MLV O~ A 7 8 USRI
AN T2HIET A7 UM FREEINL0ENTT Y S IVHEL.
TeA DRUBHENIZE TN ¥ — 7y MIRG TR EERZ 5 Z Ltk s,
Micro-reactor is produced in the “oil” from conventional quantitative PCR. Positive or
negative, target DNA molecule is contained or not, is judged by light emission after PCR reaction, and you
can count the real number of DNA molecule in the reaction material.

4 LightCycler® 480 ') 7)L % 14 Ls PCR > X7 L (Roche Applied Science)
LightCycler® 480 Real-Time PCR system (Roche Applied Science)

AR T L — ML BEEPCRY AR, V- AF v =V 7RIy R
A4 ¥ MEEFRTE S TR
The LightCycler® 480 Real-Time PCR System is a 384 multiwell-plate
based real-time PCR platform which is used for highly accurate qualitative
and quantitative detection of nucleic acids, genotyping and mutation
screening.

= 4 F + ) /X— LabChip GX > X7 L (Caliper, Perkin Elmer)
Caliper LabChip GX system (Caliper, Perkin Elmer)

HEEAUKEIZE . DNA & RNAD HE)EXIKEIHS 1 #E. #1sample/60sec

TERLIKEDHE T+ 5, 1kbFEEODNAKH THiuX, 758EfEIZ~5 bp FEEE
T, EELHETH 5,
Auto electrophoresis system for DNA/RNA. 96 samples are run in 1.5
hours. GX system makes it possible to detect 5 bp differences in 1 kb
length fragment and to quantify the amount of nucleic acids within
variable size rage.

ATV FE-ZY 3 v h— (RHEW)
Multi-Beads Shocker (YASUI KIKAI)

SARSD TFAEEN I L B FTE - BT THIRD b W ITR A E F o R &
WA IS B0 #KRD 5 ODNA/RNAFE MO THERTH 5,
Hard samples in room temperature or liquid-nitrogen frozen samples can
be crumbed up by hammering and shearing power generated by three-
dimensional 8 figure movement. It is very useful for DNA/RNA
extraction from samples.

4ChemiTouch™ 1 x—> % > X5 L (Bio-Rad)
ChemiTouch™ imaging system (Bio-Rad)

CCDA A =T VAT AT, ALFZEHNMIBITH VW%, &b SHREO Y
ATATHY) 2T AL 70y METIZEH T®H % DNAD T IV A A —
TORAFHUEETH S,

CCD image system to detect chemical light emission and fluorescent
emission. This system is the highest sensitive system and very useful for
Western blot analysis. You can also get DNA gel image.
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BRGHREEEBERTESE Department of Radiation Medical Science

4BD FACSJazz &)LV —% —
BD FACSJazz Cell Sorter (BD)

Stream-in-air IOtV — ¥ — T, 5mlR15ml
F 2 —TANO2FMY — N, HESTF Yo
VFL—1 (6,24, 96, 3847 = VT L — ) %
AFGARTTANDY) —T 4 YT g, 1~
Ty 7 A — MERE D Fi. 488nm L —H—,
KM FHPMT/ 7 4 V7 =4, 7 A)V100~ 1 7
oA — My, Y2 7OV EGEE10,0001 X2 /R,

The BD FACSJAzz cell sorter is a stream-in-air

sorter and capable of two-way sorting with 5-mL and 15-mL tubes. Direct sorting into multi-well plates (6,

24, 96, and 384-well plates) and slides is also possible.

488 nm laser; the number of fluorescence detectors/filters: 4; nozzle: 100 microM; an average threshold

rate: 10,000 events/sec.

WEE - SHRIBEMESE Department of Tumor and Diagnostic Pathology

dF =1 27 R TEMEEBZ-9000 Series

HS All-in-One Fluorescence

Microscope BZ-9000 Series

WEEANE TR FORBIR 2 EH, XY - Z
HIEB)A T — T, OXEB LAV, BEY v v
y—, BEH74 V55 —L v b, BEIEGT 1V
y—. BEAAHAETD DR EELZERL, 7VE
BT T T v 7 A= ANOEFAEED T HE,
Built-in sample enclosure eliminates the need for
a darkroom. The image capturing feature can be
fully controlled with the electronic XYZ axes
stage, electronic optical zoom, electronic shutter
and electronic filter turret.

47 )97y RFr o N—KHERE L
TIWT 7RI RT L
Alpha Spectroscopy System with Frisch Grid
Chamber Detector

KLBEOFH T V7 7t Qe AT 797
v) THhb, HEYEZEREHEY A 7 )VIZTHY
¥ ML, 3fEREIE35 keV ((Pu-239) TH Do /N
27T K<l Ay bE (4-6MeV) Th b,
The most sensitive of Alpha detectors (100%
relative efficiency in 2 7 steradians)

- Automated and electropneumatically controlled
measurement cycle

- Resolution: < 35 keV with Pu-239

- Background: < 1 count/h between 4 and 6 MeV
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4 BERELEERE (VENTANA benchmark ULTRA)
Autostainer for immunohistochemistry (VENTANA
benchmark ULTRA)

TIEMARILE THC) B XU in situ Hybridization

(ISH) o HBgmEE, B37. PEAE L. 78y
xR EOFTLE, —RIUESUG. ZIRPUE UG,
., g E c, 12IZETONEEZHETiTH) 2
LSRR TH B,
The DISCOVERY XT system brings automation,
reproducibility and productivity to immunohistochemistry
(IHC) and in situ hybridization (ISH) slide preparation and
processing. Automate any one, or all preparation steps
mncluding deparaffinization, antigen retrieval, blocking and staining.

UIZEA B EIEEE QlAcube (QIAGEN)
QlAcube : Nucleic acid extraction and purification equipment
(QIAGEN)

QIAGENA K yh I 4%y bW HO A b
Bo 17 v H 720 Hk12% » 7V ODNA RNADO I AR FE T,
B—mEOMMBA RGO, EBRBIESRIRILI NS,

Fully automated purification of nucleic acids using QIAGEN spin-
column kits.

Extract and purify DNA or RNA from up to 12 samples per run.
The standardized, automated purification procedure helps to
eliminate human error, providing results that are comparable
between experiments and labs.

BN&EAFIESEF Department of Hematology

P E AR EMEEFRERZ(MVE 1500 Series -1907C )
The MVE 1500 Series -190°C freezers

% K42,0001f D1.2/20mlF = — 7 %-190C TRAF T &, B KER
FICRBEOERTH %,
This system provides cryogenic storage for up to 42,000 1.2 / 2.0
ml vials. These freezers provide maximum storage density and
provide the industry’s longest hold time.
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Bt1—~v2AhD454—= Human Counter Room
T (GRS a—

Whole-body counter

R=IVRTA BTy =ik, BNITHAET 5 < e 70 i
MEUEST HEETH L, BEHRLE (7 b)) oAy
YFL—=%) AHWT, KNPSRS A BETE O %l E
T5o TLMEORGFREZRET 2720, RO E %
BANRICHIZ 2 2 DB 720, JE S 20emD #AF TH E
CERE IS RSB S LT B L A5 O BRI O 2%
AW B L) GBI TWD, ERMESEIZ. Y
540 (K40) &+t 4137 (Cs137) TH b, RIFRFDH—
WART A A7 28 —id, 19684F 2R E S, FISEMOM.
RN EEE OCs-13712 & A RN O#IE < EDMIEICH
WHENTE, T2 F V) TAVETIIENIIBITA5H
itz ld. FERE A O/ EFEOMELZIT> T\ b, RIFKFE
PRI R C R & L CBRESNTEB Y, ghHR K E
FE DN BB < FREBIE KT ST RETH B o
Whole-body counter (WBC) is a special device to measure
internal body burden of radionuclides. By the ultra-sensitive
radiation detectors (Nal (Tl) scintillators), WBC can detect radiation doses released from human bodies.
Since WBC can detect even minimal doses, it is necessary to exclude the effects of natural background
radiation by shielding (20cm thickness iron). K-40 and Cs-137 are mainly detected radionuclides by WBC.
WBC was launched at Nagasaki University in 1968, and had been used for the measurement of internal
body burden of Cs-137 among populations residing in Nagasaki city for 15 years. Also, since the accident
at Chernobyl Nuclear Power Plant in Ukraine, it has been used for the measurement of internal body
burden of radionuclides among residents around Chernobyl. Now Nagasaki University hospital is
nominated as secondary medical facility in case of radiation emergencies. Our WBC is available for the
evaluation of internal body burden of radionuclides during such emergencies.

WX{3E8E1=E Radiation Exposure Room

41y 7 AEBHEKE
X-ray system

ORI X 2 EH 2% BT, B L
EERE (T v bR~ T R) Iy 7 AMERET 2 7200%
BTHb, Ty 2y ARE., Ty 7 AMBERE, SEESEL.
BHEBEEP OB INTB Y FHXKIEAICRE SN TS,
Our X-ray system is a device to radiate X-ray on the cultured
cells or the laboratory animals such as rats and mice to
examine the effect of radiation to living organisms.

It is composed of an X-ray tube, an X-ray generator, a high
voltage generator, and a cooling unit, etc. The X-ray system is
placed in the restricted area.
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WGHREDY - BFEEDE (74 YV b—TEEREER)
Department of Radiation Biology and Protection (Radioisotope Research Center)

dH U VERHEE (K-Z—-1%)
Gamma-ray generator (Pony Industry)

Cs-137EFH MR (148TBq) (2 & V. JNEHIZH -5
FREERIC BT 2 RPN/ N K5 % 77 > ~ i HE g
D72 DEE,

Self-shielded generator of gamma-ray equipped with
148TBq of Cs-137 for irradiation of cultured cells and
small animals.

4 FiERPRPET/SPECT/CTY X 7 Lv (TriFoil Imaging)
Preclinical PET/SPECT/CT system (TriFoil Imaging)

YT ART v b OERERRE I IR RS
LHEE, XfCTH WE L CH D FREEH{% & TEREH{R DRl
AR % SIS T & 50 BSL-3L X)LV D RGP 12
b RIS
This all-in-one system acquires and analyzes tri-modal
images by PET, SPECT and CT from mice and rats.
The working environment meets the biosafety
regulation at BSL3 level, which enables us to handle
infected animals for imaging.

4TIV = LB ESIRIE R

(SEIKO EG&G/ORTEC)

HPGe semiconductor photon detector

(SEIKO EG&G/ORTEC)

REAEEORS NS, HEST OO DEE, I
YR AONF =R EN - Ge R A R AR & < L
FFXANT T T AHF— BT Y 7 & X0 R
Radiation detector for nuclide analysis by gamma-ray
energy spectrometry. Detection range 3keV-10Mev.
Resolution 1.85keV at 1.33Mev. Relative efficiency 31% at 1.33Mev.
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BRIBAZFEZ=1—I7 LA BREEFEHETRE
Atomic Bomb Disease Exhibition Rooms

BEREEEEERZEAA  Atomic Bomb Disease Institute

dvEa1—45—%F (30) d=a=F«4—tvy— (3

Computer Room (3rd floor) Community Center (3rd Floor)

il

1

E=E (452)
Training Room (4th floor)

=
£ A .
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Layout of the Institute
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Sakamoto Campus Map and Access Guide
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. Biomedical Research Center 8. Gene Research Center 14. The Former Main Entrance 19. Nagasaki University Museum
. Radioisotope Research Center 9. Atomic Bomb Disease Institute of Nagasaki Medical College of Medicine
. Lecture & Practice Room 10. Basic Medical Science Building 15. Medical library 20. Gymnasium
11. Ryojun Matsumoto Auditorium 16. Pompe van Meedervoort Hall 21. Global Health General
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