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Research activities in the FY 2013.

[Thyroid cancer research] In the FY 2013, we have reported: 1) thyrotropin signaling confers more aggressive features
with higher genomic instability on thyroid cancers in a mouse model. 2) ALDH activity and CD326 are promising candidate as a
marker of thyroid cancer stem-like cells. 3) TERT promoter mutations are prevalent in thyroid cancers with certain types of

genetic alterations, which was done in collaboration with Sloan-Kettering Cancer Center, NY, USA.

[Radiation biology research] In the FY 2013, we have succeeded in identifying spontaneous DNA damage in various
tissues and organs. According to the residual levels of DNA damage after the completion of low-dose-rate exposure, we are able
to estimate the DDREF value as 10 or more. Furthermore, we have proven for the first time that DNA damage induced by 50 u
Gy/day is not accumulated in tissues and organs. While these research projects have already supported by MOE, related new
research project has just started with the aid of the grant governed by MEXT. In addition, we are now carrying out the

cooperative research projects in collaboration with 12 major research facilities in the field of radiation research in Japan.
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HHEE D, REERSE, THEL T, N B R

KFbed (B KB RAE, IlEs:

REAERR  FPRCF

Whoetn I 5 - =W ES, RTFHR

HHEME - EHEHAL, WEET, mHART, BEET

20134F JETF 781G B F2 4k

20134FFES CNETEEMR, T v/ 74 VELHIBIZB T2 7 1 =)V RO R L, TIEPCBT 2Ly
L OEMHBIFEDFHM (Taira et al. PLoS ONE 2013), &\ o 7240 EEELC S BT 258 247 - 721375, 3 7 F T 5
BT BRI S 7 & % RS FLRIIFZE & L TiT> 72 (Sekitani et al. Clin Chem Lab Med 2013). ¥ 7z, f&SEREHRFED
W2 H 7o TR L 7 o 7o /NEHIRBUEB S AT, FRICHIRIE O 5 Ta /58 O3 % 1 & L o U EpT TR L 72 %
FERXIFZE % F38 | 7213 %> (Hayashida et al. PLoS ONE 2013), 20134F4H 2R B EJITAM I E L 72 R RS - I A1 8L
HERILPTIZ BT 2 SEFMIEOHEE DTV, FMEOHEBICLNELRIE T Y ADAIHIZ% D72 (Orita et al. Rad Prot
Dosimet 2013; Taira et al. Environ Sci Technol 2014) .

ZoMIzh, BESEEUIZERTE & L CEIIRMELRE R T L Rl (Mori-Murata et al. Clin Chem Lab Med 2013)
R BT B O R IREFIFSE (Sekitani et al. Clin Chem Lab Med 2013) #4175 72137, PET/CTH{§f#HT12 X 2FDGH )
A & TR B & OBEFEM (Kamasaki et al. Nuc Med Commun 2014) % il U7zPET/CT® 72 7 GRS OHEZR & v o
TeMFE b AT o 72

Research activities in the FY 2013.

We continuously conducted the field studies around Chernobyl Nuclear Power Plant, including long-term evaluation of
dynamics of radio-cesium in this area, which gives an important information for the recovery of Fukushima (Taira et al. PLoS
ONE 2013), and evaluation of iodine supplementation status in this area (Sekitani et al. Clin Chem Lab Med 2013). We also
conducted multi-institutional study on the prevalence of thyroid cysts and nodules in Japanese schoolchildren evaluated by
ultrasound, which is one of controversial topics at Fukushima Health Survey.

In April 2013, Nagasaki University established in Kawauchi village (Fukushima Prefecture) a satellite facility of the
university: the Nagasaki University - Kawauchi Village Reconstruction Promotion Base, and conducted research projects in the
field of social medicine, to create scientific evidences which needs for the recovery of Fukushima after the accident (Orita et al.
Rad Prot Dosimet 2013; Taira et al. Environ Sci Technol 2014).

In addition, we conducted molecular epidemiological study on the association of the genetic polymorphism with the
development of atherosclerosis (Mori-Murata et al. Clin Chem Lab Med 2013) and clinical epidemiological study on the
maternal health (Sekitani et al. Clin Chem Lab Med 2013) in cooperation with Institute of Island and Community Medicine of
Nagasaki University. Furthermore, we conducted the clinical epidemiological study to develop a novel application of PET/CT
through the comparison of the FDG uptake with shoulder joint pain (Kamasaki et al. Nuc Med Commun 2014).
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77 T4 FOWFEE L OEEOLFENFEDR A% [Thyroid cancer in Ukraine after Chernobyl: dosimetry, epidemiology,
pathology, molecular biology | &\ #HEHICF LD 2 LR ZOHEEL, FEOEHRLE AL L BEED
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Research activities in the FY 2013.

A genome-wide molecular epidemiology study of Chernobyl thyroid cancer using an extended set of samples from
Belarussian and Ukrainian patients was accomplished. Chernobyl PTC was found to display a lower number of associated
genetic elements as compared to sporadic thyroid cancer suggesting that fewer genetic factors are essential for thyroid cancer
development after radiation exposure.

The results of long-term collaboration with colleagues from Ukraine were summarized in a book entitled “Thyroid cancer
in Ukraine after Chernobyl: dosimetry, epidemiology, pathology, molecular biology”. The book discusses the relationship of
thyroid cancer incidence with the age and place of residence of children at the time of the accident, addresses changes in the
structure and invasive properties of Chernobyl PTC in different age groups and in different periods after exposure, analyzes the
differences in the structure and invasive properties of radiogenic and sporadic PTC, and makes initial steps towards the search
for an association of individual molecular genetic abnormalities with thyroid exposure dose.

A collaborative study aimed at estimation of the screening effect size in the prospective Chernobyl cohort was performed in
collaboration with a group of epidemiologists from Russia. Screening effect was shown to increase the standardized incidence
ratio at least 6-8-fold and it was the highest during the first decade after Chernobyl.

b3

A BX

A-a

1. Matsuse M, Mitsutake N, Tanimura S, Ogi T, Nishihara E, Hirokawa M, Fuziwara CS, Saenko VA, Suzuki K, Miyauchi A,
Yamashita S: Functional characterization of the novel BRAF complex mutation, BRAF (V600delinsYM), identified in
papillary thyroid carcinoma. Int J Cancer 132(3): 738-743, 2013(IF:6.198) %
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2. Bychkov A, Saenko V, Nakashima M, Mitsutake N, Rogounovitch T, Nikitski A, Orim F, Yamashita S: Patterns of FOXE1
expression in papillary thyroid carcinoma by immunohistochemistry. Thyroid 23(7) 817-828, 2013(IF:3.544) * <>

3. Mussazhanova Z, Matsuda K, Naruke Y, Mitsutake N, Stanojevic B, Rogounovitch T, Saenko V, Suzuki K, Nishihara E,
Hirokawa M, Ito M, Nakashima M: Significance of p53-binding protein 1 (563BP1) expression in thyroid papillary
microcarcinoma: association with BRAF (V) (600E) mutation status. Histopathology 63(5): 726-734, 2013 (IF:2.857)
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1. Saenko V, Takahashi M, Rogounovitch TI, Akulevich NM, Drozd VM, Danilova LI, Lushchyk ML, Demidchik YE,
Bogdanova TI, Tronko MD, Mitsutake N, Takamura N, Matsuda F, Yamashita S: Molecular epidemiology study of
Chernobyl thyroid cancer from Belarus and Ukraine. European Thyroid Journal 2(suppl 1): 138, 2013

2. Rogounovitch TI, Saenko VA, Bychkov A, Nikitski AV, Takahashi M, Nakashima M, Hayashi T, Hirokawa M, Miyauchi A,
Shigematsu K, Mitsutake N, Matsuda F, Yamashita S: Rare allele of ra944289 (NKX2-1(TTF1)) associated with increasing
risk of both malignant (PTC) and benign (FA) tumors in Japanese population. European Thyroid Journal 2(suppl 1), 182,
2013
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Research activities in the FY 2013.

1. Radiation induced damages to tissue-specific stem cells

Considering the critical roles of stem cells in carcinogenesis and tissue repair/regeneration, we investigated about the
sensitivity and dose dependency of radiation-induced injury, especially in hematopoietic stem/progenitor cells by exposure of
adult mice to y ray for 30 days in succession at a daily dose range of 2~250 mGy. Using the hematopoietic stem cells as

experimental tool, we also tried to search new radiation protective drugs.

2. Studies on stem cells and regenerative medicine
We successfully purified/expended several types of stem cells from human umbilical cord tissues or cord blood samples,
and then compared their potency for wound repairing in animal model. We also tried to induce cardiac stem/progenitor cells

from cardiac fibroblasts by defined factors.

3. Signaling characterization on the redox-balance regulation in tissue stem cells
By a direct comparison of hematopoietic stem cells with the matured mononuclear cells in bone marrow, we investigated
the signaling characterization on the redox-balance regulation in tissue stem cells and further tried to understand about their

significance in stem cell biology.

4. Studies on cancer stem cells

By using various well-known markers for cancer stem cells identification, we isolated cancer cells into different sub-
populations, and then investigated the biological characterization of cancer stem cells, especially about their property of energy
metabolisms. We also tried to understand the molecular and cellular mechanisms on the therapeutic resistance and poor

outcome of pancreatic adenocarcinoma, and included a viewing of cancer stem cells.

5. Research on muscle stem cells (satellite cells)

Several projects focused on satellite cells were actively conducted in the past year, including basic and translational
research that aimed to understand the cellular and molecular mechanisms on metabolic regulation and muscular disorders. We
also investigated whether low dose radiation exposure could impair satellite cell function, which might provide important

information about non-cancer risk of radiation exposure.

M

A BX

A-a

1. Ueda K, Tanaka T, Hayashi M, Tanaka N, Li TS, Hamano K: Right middle lobe transposition after upper lobectomy:
influence on postoperative pulmonary function. Thorac Cardiovasc Surg 61(2):138-143,2013(IF:1.447) * 5

2. Kawakatsu M, Urata Y, Goto S, Ono Y, Li TS: Placental extract protects bone marrow-derived stem/progenitor cells against
radiation injury through anti-inflammatory activity. ] Radiat Res 54(2):268-276,2013(IF:0.925) * %

3. SugaA, Ueda K, Takemoto Y, Nishimoto A, Hosoyama T,Li TS, Hamano K: Significant role of bone marrow-derived cells in
compensatory regenerative lung growth. J Surg Res 183(1):84-90,2013(IF:2.108) * ¢

4. Kawakatsu M, Urata Y, Imai R,Goto S, Ono Y, Nishida N,Li TS: Nicaraven attenuates radiation-induced injury in
hematopoietic stem/progenitor cells in mice. Plos One 8(3):e60023,2013 (IF:3.730) * %

5. Guo CW, Kawakatsu M, Idemitsu M, Urata Y, Goto S, Ono Y, Hamano K, Li TS: Culture under low physiological oxygen
conditions improves the stemness and quelity of induced pluripotent stem cells. J Cell Physiol 228(11):2159-
66,2013(IF:4.218) * < <

6. Kashiyama K, Nakazawa Y, Pilz DT, Guo C, Shimada M, Sasaki K, Fawcett H, Wing JF,Lewin SO, Carr L, Li TS, Yoshiura K,
Utani A, Hirano A, Yamashita S, Greenblatt D, Nardo T, Stefanini M, McGibbon D, Sarkany R, Fassihi H, Takahashi Y,
Nagayama Y, Mitsutake N, Lehmann AR, Ogi T: Mulfunction of nuclease ERCC1-XPF results in diverse clinical
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manifestation and causes Cockayne syndrome, xeroderma pigmentosum, and Fanconi anemia. Am J Hum Genet 92(5):807-
819,2013(IF:11.202) * Y¢

7. Nishimoto A, Kugimiya N, Hosoyama T, Enoki T, Li TS, Hamano k. JAB1 regulates unphosphorylated STAT3 DNA-binding
activity through protein-protein interaction in human colon cancer cells. Biochem Biophys Res Commun 438(3):513-
8,2013(IF:2.406) * %

A-c
1.  Yusuke Ono : Stem cell hierarchies in muscle satellite cells. In: Sakuma K Ed., “Basic Biology and Current Understanding
of Skeletal Muscle” Nova Biomedical .Chapter1.p1-19,2013.
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Research activities in the FY 2013.

1. genome analyses of genetic disorders

Genome analyses of genetic disorders have been performed. To identify the causative mutations or causative genes we are
collaborating with department of genetics in Rykyu University, department of dermatology in Wakayama Prefectural Medical
School, department of pediatrics in Nagoya City University and so on. Our gene hunting work is now based on the whole exome

sequencing (WES) using Next-Generation Sequencer (NGS).

2. Research for Kabuki Syndrome

It has been reported that MLL2 and KDMG6A gene mutated in the patients with Kabuki Syndrome. These genes are related
to the epigenetic modification and it is thought that the epigenetic modification can be one of important factors for expression f
symptoms in Kabuki Syndrome. To analyze the epigenetic change in Kabuki syndrome, we are collecting cells with nucleus

from patients’ peripheral blood and making cell bank proposing genetic test.
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3. developing the way of constructing library for NGS sequencing from tiny amount of DNA

DNA should be amplified for NGS analyses at the present situation. To analyze DNA from one cell in the near future, we

are developing the efficient method for construction of the library that is immediate challenge. In the course of developing the

method, we developed the DNA enrichment method by multiplexing PCR or hybridization and library construction method

without commercial kits.
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Research activities in the FY 2013.

1. In thyroid cancer projects, transgenic mice which conditionally express the mutant BRAF, a frequent oncogene in papillary
thyroid carcinoma, exclusively in the thyroids in the presence of Cre DNA recombinase and recombinant adenovirus
expressing Cre under the control of thyroglobulin promoter were generated in order to compare the oncogenicity of the
mutant BRAF when expressed in fetal period versus after the birth and in the whole thyroid lobes versus a fraction of
thyrocytes. These mice developed thyroid cancers when they were crossed with TPO-Cre mice and expressed the mutant
BRAF in the whole thyroids from the fetal periods, but did not when they were intrathyroidally injected with adenovirus
expressing Cre under the control of thyroglobulin promoter after the birth. Regarding thyroid cancer proliferation and
extension, the consequences of forced expression of SNAIL, an EMT-related transcription factor, in an epithelial-type

thyroid cancer cell line were studied to clarify the relationship between epithelial to mesenchymal transition (EMT) and
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cancer stem cells (CSC). SNAIL-induction of EMT increased the stem property in aldehyde dehydrogenase (a marker for
thyroid CSC)-positive fraction of the cells.

We also focus on molecular mechanisms of DNA damage repair and checkpoint signaling pathways so that we can
understand the various DNA damage-induced carcinogenesis and their potential drug discovery. A malfunction in DNA
repair system often results in cancer predisposition diseases. We've investigated pathogenic changes responsible for Seckel
syndrome (SS), Cockayne syndrome (CS), UV-sensitive syndrome (UV®S), xeroderma pigmentosum (XP) and severe
combined immune deficiency (SCID), all of which are characterised by a malfunction of one of the DNA repair / damage
checkpoint signaling pathways. We recently identified disease causative genetic changes in ATRIP (SS), ERCC1 (CS), XPF
(CS), KIAA1530/UVSSA (UV®S), and PRKDC (SCID) genes in the affected individuals. We are currently further studying

their molecular pathogenesis as well as detailed molecular mechanisms responsible for the genome integrity.
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Research activities in the FY 2013.

In Department of Hematology, as a clinical department of the Institute, we pursued our study regarding (1) diseases among
atomic bomb survivors, especially hematological tumors, (2) diagnosis and treatment for hematological malignancies, (3)
pathophysiological analysis of hematological malignancies. In the fiscal year of 2013, we could demonstrate the results;

(1) Epidemiological study of hematological malignancies among atomic bomb survivors.

As a collaborative study with Radiation Effect Research Foundation, the incidence of leukemia, myeloma, and malignant
lymphoma in the life span study cohort was analyzed. It was demonstrated that the incidence of leukemia, especially acute
myeloid leukemia was significantly elevated even 45 years or more after the atomic bombing.

(2) Studies for the treatment of hematological malignancies

As a member of Japan Clinical Oncology Group and Japan Adult Leukemia Study Group, we joined clinical trials for

malignant lymphoma and adult leukemias. We also analyzed the results of allogeneic hematopoietic stem cell transplantation

for adult T-cell leukemia.
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(3) Studies for molecular mechanism of leukemia

Mutation of the NPM1 gene is one of the most frequent among adult acute myeloid leukemia. We analyzed the effect of

this mutation on a transcription factor, ELF4, and showed that NPM1 mutation up-regulated the transcriptional function of

ELF4, resulting in the increased transcription of HMD2. This suggested that NPM1 mutation could contribute to

leukemogenesis through TP53 pathway.
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Fi@& - e Ny v EEBM

% - SHREZMAIT (RHRIE)

AL 7

Iz mEIEE

Bh# BT

Bl A5 FH AL

Bh#: AREEHT (20134210 1H ~)
KEBed: : Mussazhanova Zhanna
BT A ) g

20134F FERF TR B 527

R EClE, BURBREES O 5 F RS IR BRI A O 5 TSR 2 B & L 72058 L MRS, fE%
TR & FIREFIIE 1T o T a . REEIZLLT O3 D DR R OWTRNT 5.
1) Semi-dry dot-bloti#: (SDBi%) % F\W 728 L WEIE L » F A V) Y IONEEE Z Wik 2 #ii5 L 72 (Otsubo, et al., Int J
Cancer 2013). SDB#:i&, A% homogenized 5 Z & 72 <, T O BB RN I H 3 2 AR O TS = H T3
5720, [F—MKIZ X BIHEZM & DIEARETH S, Wi HIIRIC XD, IAREEZIT IO 3 2 KL DKE, 1R,
—EEILK % 93.3%, 96.9%, 96.6% T V), LWL BB HT & FEEOR43.350C, Kk, SiroR#THERI A b
DFHETHLZ DAL, SHOFy Merzigghch 5.
2) FUIRBRM/NFLEERE C ODNAJBIGIGE 5 T-53BP10 383 A%, BRAFE (& AR CHEMMG L AEcMEOH L 2 L 21
5 712 L 72 (Mussazhanova, et al., Histopathology 2013). 53BP1fE5 s & 52 T S8 B % /R 9B/ NFLBENE | &, 208 8 & e L ¢,
BRAF"™" 22 R 25 5 & SLEEIR - FRIVEREIEE DS, AEICEHE CTH - 7. FIRRD AL R COBRAF " 2 E R % v L 72
7 AR DB GARIE SIS,
3) FUIRBRIENBMENE S OFFERES I 12 3517 5 53BPLAHTGE Gt O FPEIZ DO W TRFBEAE SIS L 21TV, 1700 HARN
RS RSy (RET) CREFEEZH L2 WIREIE, AR CTALNDS LD BT RIZERO T, W
HZMr S EE 2 ESs & L CHIO NS, AWRIZIENIE & IENaE ORISR LD H R & 324t L 72,

Research activities in the FY 2013.

Our research projects include “Diagnostic and molecular pathology for cancers” as well as “Molecular pathologic study of
cancers from A-bomb survivors” and “Analyses of molecular pathogenesis for radiation-induced tumor”. In FY 2013, we have
accomplished three results as following:

1) We developed a new detection method for lymph node metastasis in breast cancer patients by using the semi-dry dot-blot
(SDB) method (Otsubo, et al., Int J] Cancer 2013). This method detects the presence of cancer cells with washing but
homogenizing of sectioned lymph nodes and enables to compare its result with pathologic diagnosis by same specimen. Our
prospective study revealed the sensitivity, specificity, accuracy, and mean required time of this technique were 93.3%, 96.9%,
96.6%, and 43.3 minutes, respectively. Thus, our new method is accurate, sensitive, quick, and cost-effective. Now, we are
developing a kit to utilize this method, clinically.

2) To clarify the value of a DNA damage response (DDR) molecule 53BP1 expression as a new molecular marker for the
aggressiveness of thyroid papillary microcarcinoma, we assessed the association between the type of 53BP1 expression and
clinicopathological features of PMC (Mussazhanova, et al., Histopathology 2013). In conclusion, abnormal/high DDR type of
53BP1 expression might be associated with genomic instability and papillary/trabecular morphology at an early stage of

papillary thyroid carcinogenesis through BRAF"*"F mutation.

57



5.

A EZENIE-EIR - E/NT S v EHEEBFT

3) Our post-graduate student was awarded a best presentation prize in the 17th annual meeting of Japan Endocrine Pathology

Society (Yokohama) because of presenting his study about the validity of immunofluorescence analysis for 53BP1 expression in

pathologic diagnosis for thyroid follicular tumors (TFTs). It is not rare for pathologist to feel difficulty in diagnosing TFTs, such

as follicular adenoma and carcinoma, because the criteria for distinguishing these lesions are based upon histological evidence

of capsular or vascular invasion and metastasis but not upon nuclear atypia. This study provided a new finding to help
differential diagnosis for TFTs.
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Research activities in the FY 2013.

Our department studies about basic scientific research about cell biological response to radiation, measuring radioactivity
in living human using whole body counter and nuclear medicine practices. In year 2013, we continuously studied about #1:
relationship between radiological effect and p35, #2: DNA double strand repair.

Regarding former issue, we found difference of cell responses to radiation damage relates to the site of mutation of p53.
Regarding later issue, we found that there is difference of DNA repair pathway between cell strains. For the clinical study, we
reported the evaluation of automated analysis of ECG gated myocardial perfusion imaging analysis in annual meeting of Japan
Society of Nuclear Medicine. This year, we performed collaborative study with Nagasaki University Hospital about
biodistribution of radioactive iodine in healthy adult male using gamma camera in hospital and whole body counter in atomic
bomb disease institute. This is the first clinical study which whole Nagasaki University Hospital worked as the body of clinical
study. We also performing international comparative study of pediatric CT practices in Japan and Germany with Johannes
Gutenberg-Universitit Mainz and Leibniz institute for preventation research and epidemiology - BIPS. The results were partly
presented in the annual meeting of Japan Radiation Research Society and Japan Radiological Society. The complete results of
this study will be published within year 2014.
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Research activities in the FY 2013.

The clinicopathological data and tissue samples of atomic bomb survivors are absolutely imperative to understand the late
health effect of radiation at molecular pathologic level. Biomaterials of survivors are usually preserved as several formalin-
embedded paraffin-embedded tissue blocks, but, there is a limit to the comprehensive analysis since nucleic acid fragmentation.
As one of A-bomb disease medicine project of Nagasaki University Global COE program “Global Strategic Center for Radiation
Health Risk Control”, we have established the tissue bank for cancers which were freshly resected from A-bomb survivors
together with information on the A-bombing and medical data since April 2008. The population used in this bank was confined
to A-bomb survivors’ patient who undergoes a lumpectomy in the Japanese Red Cross Nagasaki A-bomb hospital and Nagasaki
University hospital. Plans for delivery and gene analysis of excised tissue, and information of circumstances at the time of
exposure, will be described with reference to documents, we first obtain the consent. If consent was obtained, we will listen to
exposure situation, family history, and treatment history, and then compile a database. Both tumor tissue and the surrounding
normal part which removed by surgery are collected and stored as frozen samples. Other clinical information and frozen
samples are all made anonymous. 481 cases (458 persons) fresh frozen tumor tissue from survivors have been collected by the
end of December 2013. In this bank, the proximal distance cases who were exposed less than 2km from the hypocenter, which
appear relatively strong effects of radiation, accounted for 55 cases (12.0%). As the site of the cancer, 102 cases of breast, 101
cases of lung, 68 cases of colon, 55 cases of stomach, 50 cases of liver, and 36 cases of thyroid in descending order, are
collected. 75 cases(17.9%) as multiple cancers also are included. We are also extracting DNA and RNA from the collecting fresh

frozen tissue.
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Research activities in the FY 2013.

In the Biostatistics section, Atomic bomb survivor’'s databases are being established for the epidemiologic research. We
provide members in our institute with the Genken IT services for supporting education and research. We persists the
epidemiological research for health effects of Atomic Bomb Survivors.

Improvement of Atomic Bomb Survivor’s Database

The follow-up population of the database is expanded to the outer of Nagasaki city. One hundred twenty thousand
survivors in Nagasaki city are registered in the database, and forty six thousand in the outer of Nagasaki city within Nagasaki
Prefecture are appended on 2008. We are now trying to exclude duplicated records between city and prefecture using data-
linkage technique.

We updated the information of individuals including moving-in, moving-out and death. The number of updated records was
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approximately two thousands. We appended approximately thirty thousand records of examination and two thousands ICD-10
coded records of death causes in 2013.

Also we completed to make image data, approximately sixty thousands of source documents.
Construction and maintenance for IT service system

We provided Genken IT services for researchers and graduate student from overseas and staffs with Wireless LAN
connection and other IT services as the education and research infrastructure. 84 devices registered for Campus LAN
connection and approximately 600 devices used with free connection in 2013.
Epidemiological Research and joint research for atomic bomb survivors

We analyzed many factors for elderly atomic bomb survivors, for example, Lifestyle and mortality, results of health
screening and environment factor, and terrain shielding and cancer mortality. Also, we published increasing of incidence of

prostate cancer. We jointed taking part in analysis for various researches.
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