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Research activities in the FY 2017
[Thyroid cancer research] The collaboration with Fukushima Medical University to analyze the genetic status of the

pediatric and adolescent thyroid cancer cases continues. We found novel oncofusion genes in these cases, and the results of the

functional analysis were published in Thyroid. We published a paper in Scientific Reports regarding prognostic marker in
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papillary thyroid carcinoma using the TERT promoter mutations and Ki-67 index. We also published a paper about the TERT
promoter mutations in microcarcinoma in Thyroid. We started a new collaborative work with Kuma hospital to study molecular
markers using samples obtained by fine-needle aspiration. The molecular epidemiological study to analyze sporadic pediatric
and adolescent thyroid cancer cases in Belarus has been conducted. The sample collection is progressing as expected, and we

have started genetic analysis.

[Radiation biology research] Towards the comprehensive understandings of the late health effects after radiation
exposure we have continued the studies on mouse tissues/organs laying the special emphasis on tissue reaction. In particular,
considering that minor and temporal obesity was observed after the Tepco Fukushima Daiichi nuclear power plant accident in
children living in Fukushima prefecture, we have paid more attention on the interaction between radiation and the lifestyle-
related factors, which by themselves are the critical elements to cause cancer. Thus, our current research has aiming at
defining the risk in mice exposed at very young age and exposed temporal high-fat diet during childhood. Our findings have
revealed that transient and mild obesity was immediately dispelled after the mice were fed with ordinary food. We also
confirmed that cancer incidence in mice with temporal childhood obesity and radiation exposure did not differ from those
observed in mice without high-fat diet, indicating that a temporal and mild childhood obesity might not affect cancer risk from
radiation exposure. These observations could be a clue to understand the situations that might happen in the children living in
the Fukushima prefecture. In addition, we continued the cooperative research projects in collaboration with almost all radiation
research facilities in Japan. Some results have already been published in the scientific journals and discussed in the domestic

and the international scientific meetings.

[Radiation risk research] Cooperative research results of health effects after the Fukushima DNPP accident have been
reported together with Fukushima Medical University, which indicates the impact of developmental thyroid abnormalities and
screening effects. Both were published in Thyroid. The results of the thyroid ultrasound examination for the first three-years
have been published in J Clin Endocrinol Metab. The lessons learned from Fukushima was also published in the special issue
regarding Japanese situation in Thyroid. Nagasaki University Hospital has just established, under the leadership of the
President, the Headquarter of Nuclear Disaster Countermeasures, which integrates two nuclear disaster-related centers:
Supporting Center for Advanced Radiation Emergency and Comprehensive Supporting Center for Nuclear Disaster Medicine
by the Japanese government (Nuclear Regulatory Agency). In September 2017, we played a leadership of medical response and

preparedness on the National Emergency Training Program for Nuclear Disaster Response and Countermeasures.
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Management Survey. Medicine 96(48): 8631, 2017. (IF: 2.028)

23. Tsuchiya R, Taira Y, Orita M, Fukushima Y, Endo Y, Yamashita S, Takamura N. Radiocesium contamination and estimated
internal exposure doses in edible wild plants in Kawauchi Village following the Fukushima nuclear disaster. PLoS One
12(12): 0189398, 2017. (IF: 2.766) 3

Ab
1. Yamashita S, Shigenobu Nagataki (January 18, 1932-Novemver 12, 2016). Thyroid 27(2): 135-136, 2017. (IF: 7.557) *
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1. Thomas G, Yamashita S. Thirty Years After Chernobyl and 5 After Fukushima —What Have We Learnt and What Do We
Still Need to Know? In Thyroid Cancer and Nuclear Accidents (Yamashita S, Thomas G, eds., Elsevier) pp. xv-xxiv, 2017.

2. Nagataki S, Yamashita S. Chapter 2 Thirty Years After the Chernobyl Nuclear Power Plant Accident: Contribution From
Japan— “Confirming the Increase of Childhood Thyroid Cancer”. In Thyroid Cancer and Nuclear Accidents (Yamashita S,
Thomas G, eds., Elsevier) pp.11-20, 2017.

3. Demidchik YE, Fridman MV, Mankovskaya S, Krasko O, Schmid KW, Lam AK, Moiseev P, Saenko VA, Yamashita S.
Chapter 5 Post-Chernobyl Pediatric Papillary Thyroid Carcinoma in Belarus: Histopathological Features, Treatments
Strategy, and Long-Term Outcome. In Thyroid Cancer and Nuclear Accidents (Yamashita S, Gerry Thomas G, eds.,
Elsevier) pp.49-58, 2017.

4. Bogdanova T, Saenko VA, Shpak V, Zurnadzhy L, Voskoboynyk L, Dekhtyarova T, Burko S, Gulii T, Yamashita S, Tronko M.
Chapter 7 Long-Term Analysis of the Incidence and Histopathology of Thyroid Cancer in Ukraine in Adult Patients Who
Were Children and Adolescents at the Time of the Chernobyl Accident. In Thyroid Cancer and Nuclear Accidents
(Yamashita S, Thomas G, eds., Elsevier) pp.67-76, 2017.

5. Ivanov V, Kashcheev V, Chekin S, Maksioutov M, Tumanov K, Menyajlo A, Vlasov O, Kochergina E, Kashcheeva P,
Shchukina N, Korelo A, Seleva N, Galkin V, Kaprin A, Saenko VA, Yamashita S. Chapter 9 Results of the Thyroid Cancer
Epidemiological Survey in Russia Following the Chernobyl Accident. In Thyroid Cancer and Nuclear Accidents (Yamashita
S, Thomas G, eds., Elsevier) pp.87-95, 2017.

6. Ohtsuru A, Midorikawa S, Suzuki S, Shimura H, Matsuzuka T, Yamashita S. Chapter 14 Five-Year Interim Report of
Thyroid Ultrasound Examinations in the Fukushima Health Management Survey. In Thyroid Cancer and Nuclear
Accidents (Yamashita S, Thomas G, eds., Elsevier) pp.145-153, 2017.

7. Yamashita S. Radiation and Thyroid Cancer; lessons learned from Hiroshima, Nagasaki and Chernobyl to Fukushima. In
Forefront of Oncology Care: Discovery, Development and HTA (Proceedings of IAAO 2015, Chugai Academy for Advanced
Oncology) pp100-115, 2017.
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1. Rogounovitch T, Saenko V. HARBRIEDOHZIN & 72 5 —1HIELA - 7/ L7 A4 FEGEFHTH 5155 72 F 250, Thyroid
Cancer Explore 3(1): 25-31, 2017.
o OGEEEEE. RIS A DB AR, HHES 7286107 © 78-84, 2017.
3. IFR—. B ERRR —F =V 74 ) LREDOFEENS—. RIEST 724510% © 98105, 2017.
4, WU RO & R BRIRIREEE S 2645175 1 1-6, 2017.
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S A L

BEYXIZHEATE (FHIR7)

ALY T
#H¥% © Jacques Lochard
BHHBMEE s KET

Research activities in the FY 2017.

During the year 2017 the main focus of research activity of our department was on risk communication in nuclear post-
accident situations. In this context we have investigated how the ‘Trust, Confidence and Cooperation model can help in
explaining the explain the developed by Earle and Gutscher (https://understandingsocialtrust.wordpress.com) helps explain
the fact that the standard model of risk communication proved to be ineffective in Fukushima as it was in Chernobyl. In
addition, we continued to explore the co-expertise processes that emerged in the context of Chernobyl and Fukushima in the
light of recent developments on social innovation i.e. new ideas that meet social needs, create social relationships and new
collaborations.

(http://ec.europa.eu/growth/industry/innovation/policy/social_en)

E 3
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A EX

A-c

1. Clement. C., Lochard, J. Reflections on the Ethical Basis of the System of Radiological Protection. In: Ethics of
Environmental Health (Routledge Studies in Environment and Health). Zélzer F. and Meskens, G. Eds. Oxford
(Routledge), 2017, pp. ISBN-10 1138186627).
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A-a

1. Jacques Lochard : Some lessons from the Fukushima Daiichi nuclear accident. French Nuclear Safety Authorities,
Montrouge, France, 6 January 2017

2. Jacques Lochard : ICRP and the protection of people in the event of a radiation disaster: supporting young professionals
Pheenix Leader Education Program for Renaissance from Radiation Disaster. Hiroshima, Japan,18 January 2017

3. Jacques Lochard : Confidence, social trust and cooperation in post-nuclear accidents situations. 6th International
Symposium on Phoenix Leader Education Program for Renaissance from Radiation Disaster. Hiroshima, Japan,11-12
February 2017

4. ICRP and the Ethics of Radiological Protection. KSR Radiation Protection Workshop, Swiss Federal Office of Public Health.
Bern Switzerland, April 7, 2017.

5. Jacques Lochard : My experience with the post-accident situations of Chernobyl and Fukushima. The 81st Seminar of
Atomic Bomb Disease Institute, Nagasaki, Japan, 6 June 2017.

6. Jacques Lochard : Radiological protection culture: a challenge for professionals, Japan Health Physics Society Meeting,
Qita, Japan, 29 June 2017.

7. Jacques Lochard : Post-accident situations and social innovation: lessons from Chernobyl and Fukushima. 3rd Symposium

of the Phoenix Leader Education Program Industry-Academia-Government Consortium. Tokyo, Japan, 1 September 2017.
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Jacques Lochard : What is at stake for radiation protection experts to empower affected people in nuclear post-accident

situations? Some lessons from Chernobyl and Fukushima. Workshop on ethics, risk communication and practical

radiological culture in post-nuclear accident situations: the role of experts in empowering affected people. Nagasaki
University School of Medicine, Japan, 28-29 November 2017.
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O ABEE BRI ATV, WAERBE CHE L 2 5 T2 MRG0 Z 4 HEIc 2T, B R S ORE 21T - 72,

Research activities in the FY 2017.

We continued the epidemiological studies based on Nagasaki University — Kawauchi Village Reconstruction Promotion
Base which was established in 2013. We conducted the follow-up studies on the evaluation of raadiocesium concentrations in
wild mushroom in Kawauchi village (Orita et al. Sci Rep 2017). Also, we evaluated the radiocesium concentrations in wild edible
plants (sansi) (Tsuchiya et al. PLOS ONE 2017). In addition, we evaluated the external individual doses of forestries of

Kawauchi village, to clarify the necessity of decontamination of forests in Fukushima Prefecture.
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1. Orita M, Fukushima Y, Yamashita S, Takamura N. The Need for forest decontamination: For the recovery of fukushima.
Radiat Prot Dosimetry. 2017 Jun 15; 175(2): 295-296. (IF 0.822) *

2. Murakami M, Sato A, Matsui S, Goto A, Kumagai A, Tsubokura M, Orita M, Takamura N, Kuroda Y, Ochi S.
Communicating with residents about risks following the Fukushima nuclear accident. Asia Pac J Public Health. 2017 Mar;
29(2_suppl): 74S-89S. (IF 1.013) *

3. Orita M, Nakashima K, Taira Y, Fukuda T, Fukushima Y, Kudo T, Endo Y, Yamashita S, Takamura N. Radiocesium
concentrations in wild mushrooms after the accident at the Fukushima Daiichi Nuclear Power Station: Follow-up study in
Kawauchi village. Sci Rep. 2017 Jul 27; 7(1): 6744. (IF 4.122) *

4. Shimizu Y, Sato S, Noguchi Y, Koyamatsu J, Yamanashi H, Higashi M, Nagayoshi M, Kadota K, Kawashiri SY, Nagata Y,
Takamura N, Maeda T. Impact of single nucleotide polymorphism on short stature and reduced tongue pressure among
community-dwelling elderly Japanese participants: a cross-sectional study. Environ Health Prev Med. 2017 Jul 27; 22(1): 62.
(IF 1.376) *
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5. Nagayoshi M, Higashi M, Takamura N, Tamai M, Koyamatsu J, Yamanashi H, Kadota K, Sato S, Kawashiri SY, Koyama Z,
Saito T, Maeda T. Social networks, leisure activities and maximum tongue pressure: cross-sectional associations in the
Nagasaki Islands Study. BM]J Open. 2017 Dec 6; 7(12): €014878. (IF 2.413) *

6. Tsuchiya R, Taira Y, Orita M, Fukushima Y, Endo Y, Yamashita S, Takamura N. Radiocesium contamination and estimated
internal exposure doses in edible wild plants in Kawauchi Village following the Fukushima nuclear disaster. PLoS One.
2017 Dec 14; 12(12): e0189398. (IF 2.766) * O

7. Bogdanova TI, Saenko VA, Hirokawa M, Ito M, Zurnadzhy LY, Hayashi T, Rogounovitch TI, Miyauchi A, Tronko MD,
Yamashita S. Comparative histopathological analysis of sporadic pediatric papillary thyroid carcinoma from Japan and
Ukraine. Endocr J. 2017, 64(10): 977-993. (IF 1.911) *

8. Rogounovitch T, Saenko V. Single-nucleotide polymorphisms predisposing to thyroid cancer: major findings of genome-
wide association studies. Thyroid Cancer Explore 2017, 3(1): 25-31.

9. Iyama K, Matsuse M, Mitsutake N, Rogounovitch T, Saenko VA, Suzuki K, Ashizawa M, Ookouchi C, Suzuki S, Mizunuma H,
Fukushima T, Suzuki S, Yamashita S. Identification of three novel fusion oncogenes, SQSTM1/NTRK3, AFAP1L/RET and
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Research activities in the FY 2017
Faculty members of this department also belong to the Radioisotope Research Center and pursue the wide range of
research from basic radiation biology to regulatory sciences in radiological protection. We will further expand these research

projects and serve the global and local research community as well as the radiation emergency preparedness by making the

best use of Radioisotope Research Center. In addition, faculty members with technical skills and experiences on radiation safety
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management are taking an important part in a dose-evaluation unit of the radiation disaster preparedness HQ of Nagasaki

University.

[Radiation Biology]

In the FY2017, we published a paper concerning DNA double-strand break (DSB) repair after exposure to ionizing radiation
(Hagiwara et al. Oncotarget 2017). This is a collaborative work supported by the Research Base for Radiation Accidents and
Medical Science. We are also studying the role of splicing factors in DSB repair by homologous recombination (HR). The
present study so far revealed that the splicing factor SART1 promotes DSB end resection and RAD51 loading onto DSBs, both
of which are critical steps of HR, by recruiting BRCA1 to DSBs. Furthermore, we found that SART1 itself accumulates at DSB
sites in a transcription-dependent manner. We are planning to address the mechanism how SART1 promotes repair of DSBs

occurring in transcriptionally-active regions.

[Radiological Protection]

Three nation-wide two projects have been continued in 2017. First, “Research and education program for organized emergency
monitoring platform by radiation facilities” is a joint effort by 10 national universities, supported by the human resource
development project for nuclear regulation by the NRA Japan. Under this program, in-school education and off-campus
seminars were held in Nagasaki, Oita, Misasa-Nigyo pass, and other areas. The relationship to the emergency monitoring
centers by the NRA and to the radiation emergency medical care framework has been strengthened. Second, collaborative
program by medical schools in Nagaski, Hiroshima and Fukushima on “Development of professionals on radiation health risk
science has been conducted as the Problem-solving development program for high-level medical professionals supported by the
MEXT, Japan. As a member of the radiation council Japan, we committed to the radiation safety regulations regarding the dose

limit of lens of the eye and the incorporation of ICRP recommendations to Japanese regulations.

P35
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1. Takami T, Ohsawa M, Yamanaka H, Matsuda N, Sato H, Ohsawa K. Difference of two new LCMYV strains in lethality and
viral genome load in tissues. Exp Anim 66: 183-189, 2017. (IF 1.374) * %
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Regulation of pairing between broken DNA-containing chromatin regions by Ku80, DNA-PKcs, ATM, and 53BP1. Sci Rep 7:
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3D-structured illumination microscopy reveals clustered DNA double-strand break formation in widespread y H2AX foci
after high LET heavy-ion particle radiation. Oncotarget 8: 109370-109381, 2017 (IF5.168) &
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IZOWT DI Z kG L C\Wv5 (T. Leonava, I Y A2, NF)—3, BIEMETH), 8) IEEICHE WL LAEERK
NOEHIZSSE L 72 FURIRFLIEE IS BT, BEBRAFOF B CEMEICERIT R {, RN EHE AL 2 05T
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754F, FLT),

Research activities in the FY 2017.

[Thyroid cancer research] 1) a molecular epidemiology study of the association of three genetic polymorphisms in the
FOXE1 locus with thyroid cancer risk, which showed an independent effect of two SNPs and a lack of such for the polyalanine
stretch in the coding region of the gene; 2) mutational and molecular pathology studies of thyroid cancer in Fukushima in
collaboration with Fukushima Medical University and sporadic thyroid cancer in collaboration with Kuma Hospital, which lead
to the identification of novel fusion genes, and establishment of a combination of TERT promoter mutation with Ki-67 labeling
index as a novel prognostic factor for recurrence.

[International collaborative studies in thyroid cancer and leukemia] In cooperation with Serbian colleagues, we 3) reported
a correlation of expression of VHL tumor suppressor and miR-92a with clinicopathological features of papillary thyroid
carcinoma; 4) performed a comparative histopathological analysis of sporadic pediatric papillary thyroid carcinoma from Japan
and Ukraine, where significantly higher frequencies of oxyphilic cell metaplasia and more pronounced invasive features were
observed in thyroid caner from Japan; 5) using cytogenetic data in thyroid cancer patients receiving radioiodine therapy, we
found that the dose-rate effect elevates the actual whole-body dose severalfold, which should be taken into account for
calculation of radiation-related risk from the treatment; 6) in cooperation with the colleagues from Ukraine, we clarified clinical
relevance of TP53 genetic variations in chronic lymphocytic leukemia in patients with or without a history of radiation.

[International collaborative research supported by the Research Center for Radiation Disaster Medicine Science] 7) A
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study of the relevance of a potentially etiology-specific SNP at chromosome 2¢35 to sporadic thyroid cancer was continued (Dr.
T. Leonava, Minsk, Belarus, currently in progress); 8) we demonstrated that mutant BRAF did not confer higher tumor
aggressiveness in young adults exposed to Chernobyl radiation at a very young age and proposed that clinical management of
these tumors should not differ from that for mutation-free PTC (Dr. M. Fridman, Minsk, Belarus); 9) papillary thyroid
carcinomas with mutant BRAF were shown to recur more likely than those with wild-type BRAF in patients from Russia (Dr. P.
Rumyantsev, Moscow, Russia); 10) a comparative study of histopathological and molecular features of radiation-related and
sporadic papillary thyroid carcinoma in age-matched group of patients from Ukraine was continued (Professor T. Bogdanova,
Kiev, Ukraine).
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S, Thomas G, eds., Elsevier) pp.87-95, 2017.
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DR B & OIS O i F 22841 (Radiat Res. 2017), DS AN ICHIHIRI R 2 A5 2 L 2B FERTIFH L
7= (Can Lett. 2017, ¥5FFHBHTE) o

2. s BEEEICEET 2MRIES !

2 AR (MSCs) 03522 iE & B L L 7-MSCsDE % -V T, MSCO#EWIZ N LIICEK L7z ZOANLEKL
72MSCO#E AL, AP OMSC &[4 2 O FA BB R 2 B 328k THEE L (Cire Res. 2017; Nat Commun. 2017), 45
ORISR SN S, T2, ~ 7 AFELHHNOREERFRME~ M) v 7 2A0RRNEL T, NEME
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B AR 31T B TR R U AS ABITH PRI B § 5 X 1 = X 4122w T, Autophagy$ & U"Mitophagy ® £ EE 7> &
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Research activities in the FY 2017.

1. Studies about radiation

We investigated the radiation-related cardiovascular disease risks in adult mice. Our data showed a dose-dependent injuries
in cardiac stem cells afetr whole body exposure to y-rays (Sci Rep. 2017). Whole body exposure to 3 Gy also significantly
decreased the self-regenerative potency of infarcted heart of mice (Radiat Res. 2017). In addition, we tried to understand the
mechanisms of radiation-related cardiovascular disease risks by focusing on the radiation-indcued changes of exosomes from

mesenchymal stem cells.
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On the other hand, we demonstrated that nicaraven, a potential radiation protective agent, had very limited effect on radio-
sensitivity of cancer cells and the growth of established tumors (Radiat Res. 2017), but significantly inhibited the lung

metastasis of cancer in tumor-bearing models of mice (Can Lett. 2017, patent applied).

2. Studies about tissue-specific stem cells and regenerative medicine

We artificially synthesized mimetic mesenchymal stem cells (MSCs) by using the conditioned medium and the fragmented
cell membrance of MSCs. Compared to the real living MSCs, these synthesized mimetic MSC showed similar efficiency for
myocardial regeneration in animal experiments (Circ Res. 2017; Nat Commun. 2017), which provided evidenceson future
clinical application of mimetic MSC for repairin a damaged heart. We also investigated the dynamic changes of growth factors
and extracellular matrix in the infarcted heart of mice, which enabled us to find potential factors that regulating the endogenous
regeneration of heart (papers submitted). Otherwise, we succeeded on ex vivo expansion of mesenchymal stem cells from
placental tissues and demonstrated about the feasibility of using for uncovering the mechanism of pregnancy-related disorders
(Sci Rep. 2017).

3. Studies about metabolic property and radiao-resistence of cancer stem cells

We clarified the potential roles of autophagy and mitophagy on radio- and drug-resistance of cancer stem cells (Can Lett.
2017). We have also started to investigate the metabolic property of cancer stem cells, especially under hypoxia and low glucose
conditions. Otherwise, we have tried to understand the mechanisms on radio-resistance of caner by in vitro and in vivo

experiments.
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Research activities in the FY 2017.

1. Studies on relationship between ALDH enzymatic activity and CSC phenotype

We have previously reported that ALDH is a CSC marker in thyroid cancer cell lines. Following these findings, the
relationship between ALDH enzymatic activity and CSC phenotype were evaluated. Neither inhibition of enzymatic activity of
ALDH by DEAB nor knockdown of expression of ALDH1A3 by shRNA in thyroid cancer cell lines, FRO and 8505C, did
suppress sphere formation, an important marker for CSC phenotype. Furthermore, forced expression of ALDH1A3 in an
otherwise ALDH-null thyroid cancer cell line, TPC1, showed no effect on spherogenicity. These data indicate ALDH is a mere
CSC marker, and is not playing the functional role in thyroid CSCs. We also found the plasticity of ALDH expression, i.e.,
ALDH+ and ALDH- cells spontaneously transition between each other. Altogether, we could conclude that In this case, mere
elimination of CSCs is not enough for eradication of a whole cancer, because CSCs can be continuously provided from non-
CSCs. Elimination of CSCs and inhibition of non-CSC to CSC conversion should simultaneously be executed. To this end,
ALDH cannot be exploited because it is functionally irrelevant for stemness as mentioned above (Shimamura M, et al.,
Endocrine, 55:934, 2017) . We are currently searching another functional CSC marker, and ROS appears to be a good

candidate.

2. Studies on the effect of anti-oxidant, NAC, on radiation-induced ROS, DNA damage and chromosome abnormality in a rat
thyroid cell line, PCCI3.

We evaluated the effect of the antioxidant N-acetyl-L-cysteine (NAC) on the levels of ROS, DNA double strand breaks (DSB)
and micronuclei (MN) induced by internal and external irradiation using a rat thyroid cell line PCCI3. External irradiation with
a high dose (5 Gy), increased ROS and DSB in a bimodal way: ROS and DSB levels increased immediately after irradiation,
quickly returned to the basal levels and gradually rose again after >24 h. The second phase was in parallel with an increase in
4-hydroxy-2-nonenal. The number of MN induced by the second wave of ROS/DSB elevations was much higher than that by
the first peak. In this situation, NAC administered pre- and post-irradiation comparably suppressed MN induced by a delayed
ROS elevation. In internal irradiation experiments, ROS and DSB levels increased immediately after *!I addition and then
gradually declined, resulting in very high levels of MN at 24 and 48 h. NAC administration both pre- and also post-"*'I addition
suppressed ROS, DSB and MN. In conclusion, a prolonged ROS increase during internal irradiation and a delayed ROS
increase after external irradiation with a high dose caused serious DNA damage, which were efficiently prevented by NAC.

Thus, NAC administration even both after internal or external irradiation prevents ROS increase and eventual DNA damage.

3. Thyroid cancer mouse model with genetically engineered mice.

A new mouse model of thyroid cancer was established by injecting recombinant adenovirus expressing Cre DNA
recombinase under the transcriptional control of the thyroglobulin promoter into the thyroid lobe of the conditional Braf knock-
in mouse (Braf®4), which developed differentiated thyroid cancers in one year. Addition of PTEN haploinsufficiency caused de-

differentiated phenotype. The detailed analysis with immunohistochemistry is currently being done.
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Research activities in the FY 2017

1. Genome analyses of genetic disorders

We have been analyzing human genome to identify the causative mutations or causative genes for genetic disorders. Our
research is beased on the sequence analyses using next generation sequencer. We are involved in the IRUD (initiative on rare
and undiagnosed disease) project applying our genome analysis technique. We are also analyzing multi-genetic disorders in

addition to single gene disorders.

2. Research for pathophysiology in epigenetic disorders (Kabuki Syndrome and Sotos syndrome)

It has been becoming obvious that genetics disorder is not simply explained by alteration of base sequence or genomic
structure. Epigenetic disorders, mainly methylation or acethylation status change, are examples of those unexplained diseases
by genetic change. We are aiming to analyze on Kabuki Syndrome (KS) and Sotos syndrome (SS) in which methylation
modification is decisive for developing clinical symptoms. We have developed the KS and SS model mouse and been analyzing

to revels the importance of DNA modification in phenotype expression and of pathogenesis.
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3. Development/advancement of qauantitative anlysis methods for methylated DNA

It is essential to quatify the methylated DNA to diagnose epigenetic human disorders and animal models. We are

developing the qauantitative nalysis methods for methylated DNA applying DNA sequencing technique.
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Nishitani S, Ikematsu K, Takamura T, Honda S, Yoshiura KI, Shinohara K. Genetic variants in oxytocin receptor and
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Research activities in the FY 2017.

We focus on the molecular mechanisms of DNA damage repair so that we can understand the pathogenesis of 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 xeroderma pigmentosum (XP), Cockayne syndrome (CS), UV-sensitive
syndrome (UVSS), trichothiodystrophy (TTD), Seckel syndrome (SS), Fanconi anemia (FA), Werner syndrome (WRN), ataxia
telangiectasia (AT) as well as severe combined immune deficiency (SCID), all of which are characterised by malfunctions on
the DNA damage response mechanisms. We identified disease causative mutations in the ATRIP (SS), ERCC1 (CS), XPF (CS),
UVSSA (UVSS), PRKDC (SCID), PCNA (CS) and XRCC4 (CS Like) genes in 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 2017

(1) Epidemiological Study for hematological neoplasms among A-bomb survivors

The risk of myelodysplastic syndromes (MDS) is increased among A-bomb survivors. We collected MDS cases in
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Nagasaki, and compared their clinical characteristics including chromosomal abnormalities with those of MDS in non-
survivors. We found that the frequency, locations and frequently affected chromosomes were differenct between these two
groups.
(2) Clinical studies for leukemia
We analyzed the results of chemotherapy and allogeneic hematopoietic cell transplantation for leukemias and
mydelodysplastic syndromes under colaboration with Japanese Society of Hematopoietic Cell Transoplantation and Japan
Adult Leukemia Study Group.
(3) Clinical studies for lymphoid malignancies
As a member of Japan Clinical Oncology Group, we joined clinical trials for malignant lymphoma, adult T-cell leukemia-
lymphoma (ATL), and multiple myeloma. We joined pathophysiological studies and also epidemiological studies for ATL.
(4) Molecular genetics of ATL
We reported the results of the co-oparating study analyzing the relationship between genome alterations and treatment
results of ATL with Kyoto University, Kurume University, and University of Tokyo.
(5) Studies for myeloid malignancies
We jointly studied the epidemiology of hypoplastic MDS, genome alteration of chronic myeloid leukemia, and the impact

of genome aberrationin on the outcome of allogeneic stem cell transplantation for MDS.
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Research activities in the FY 2017.

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 2017, we have
accomplished three results as following.

1) Detection of molecular markers for cancer risks during radiation-induced thyroid carcinogenesis in rat: The 2011

Fukushima nuclear disaster raised concerns regarding radiation-related adverse effects. Long-term effects after exposure to
radiation might lead to thyroid cancer, as studied in survivors of the A-bomb and Chernobyl disaster. However, the underlying
molecular mechanism remains unclear. This study aimed to investigate the mechanism of risk enhancement of carcinogenesis
related to late toxicities after radiation exposure, by using a radiation-induced rat thyroid carcinoma model. 7-week-old rats
were irradiated with X-rays (0.1, 1, and 4 Gy) and the thyroid gland was obtained after 12 and 16 months. Thyroids were
subjected to histopathological analysis; RNA was extracted from the thyroid, and gene expression microarray analyses were
performed. Based on microarray results, quantitative reverse transcription-droplet digital (qRT-dd) PCR was performed in
selected genes. Tumors were absent in the non-irradiated control groups. However, thyroid carcinoma developed in the
irradiated groups after 16 months (4, 16.6, and 33.3%, in 0.1, 1, and 4 Gy-irradiated groups, respectively) in a dose-dependent
manner. Expression of 610 genes was increased in a non-tumorous thyroid of the 4-Gy irradiation group in 16 months.
Significant changes were observed in the expression of genes involved in ATM-related DDR signal pathways and cell cycle
pathways. mRNA expression of ATM and 53BP1 was significantly decreased in thyroid carcinoma and the non-tumorous
thyroids compared to that in non-irradiated thyroids. mRNA expression of Cdknla, a cellular senescence marker, significantly
increased in thyroid carcinoma and the non-tumorous thyroids. mRNA expression of cell adhesion factor cldn9 significantly
decreased in the non-tumorous thyroids 12 months, and decreased further upon development of thyroid carcinoma. Attenuation
of DDR, cellular senescence, and decreased expression of adhesion molecules occur in the follicular epithelium after radiation
exposure, which may contribute to long-term carcinogenesis.

2) Profile of DNA damage response (DDR) molecule p53-binding protein 1-expression in urothelial carcinogenesis-

association between tumor grade and genomic instability (GIN)/DDR-: GIN is associated with development of malignancy

including urothelial carcinomas (UC). 53BP1 is a DNA-damage response molecule that accumulates in DNA double-strand
breaks and is suggested to represent GIN. Bladder urothelial neoplasms frequently show papillary growth, which include
urothelial papilloma (UP), low-grade UC (LGUC) and high-grade UC (HGUC). They show a significant difference of clinical
presentation. Aim of this study is to investigate the expression profiles of 53BP1-NF as an indicator for GIN in bladder urothelial
tumor cells and to find a helpful biomarker to identify HGUC. In results, this study demonstrated a significant difference of
53BP1 expression profile among UP, LGUC, and HGUC. Interestingly, colocalization of 53BP1-NF and Ki-67 is significantly
associated with HGUC. These findings suggest the importance of GIN in transformation from benign to malignant lesion and
further progression to HGUC during bladder tumorigenesis. 53BP1 expression analysis in UCs may represent GIN.

Immunofluorescence study of 53BP1 in combination with Ki67 may be useful in diagnosing urothelial neoplasms.
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Research activities in the FY 2017.

Our department studies about basic scientific research of cell biological response to radiation, measuring radioactivity in
living human using whole body counter and clinical/pre-clinical molecular imaging.
1) Basic research: We continuously study about relationship between radiological effect and DNA double strand repair.
2) Clinical molecular imaging: The study about FDG PET in liver/biliary/pancreas tumors are continued. The result in
pancreas cancer indicates that between operable/in-oprerable patients, significant difference was found in mebabolic tumor
volume. On the other hand, among operated patients, historogical inviasiveness parameter correlates not with metabolic tumor
volume, but with maximum FDG uptake in tumor. This result suggests that volume of tumor excessively influenced on the
doctor’s decision of operability. This study was now under submission process. We also involved in the multicenterstudy of #1)

Making Japanese database of myocardial perfusion image for computer assicted diagnosis using artificial intelligence. #2)
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Comparison of diagnostic accuracy of FDG PET/CT and Gallium SPECT for fever of unknown origin. Issue #1 was already
published. Issue #2 is now under verification process.

3) Medical radiation risk: We are continuously 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. First article for this study was already published. We are now performing detailed subanalysis for the head and abdominal
CT of these groups. We also performed measurement of environmental radiation/contamination in I-131 thyroid therapy
confinement room this year. We found that sink in the confinement room is heavily contaminated with I-131. This information
is helpful to reduce the radiation burden of hospital workers. This result is now in process of submission.

4) Pre-clinical molecular imaging: We continuously help study using small animal PET/SPECT/CT in Nagasaki university
radioisotope research center. Study regarding improvement of image quality using those equipment was performed. We also
help and analyze the data achieved using this imaging device such as infectious disease rat model and cardiac stem cell
experiment. This year, we found cimetidine inhibits liver uptake of Tc-99m labelled myocardial perfusion agents which

deteriorates image quality in human clinical study.
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1. Luo L, Nishi K, Urata Y, Yan C, Hasan AS, Goto S, Kudo T, Li ZL, Li TS: Ionizing radiation impairs endogenous
regeneration of infarcted heart: an in vivo 18F-FDG PET/CT and 99mTc-tetrofosmin SPECT/CT study in mice. Radiation
Res. 187(1): 89-97, 2017. (IF 2.530) %

2. Luo L, Tang J, Nishi K, Yan C, Dinh PU, Cores J, Kudo T, Zhang ], Li TS, Cheng K: Fabrication of Synthetic Mesenchymal
Stem Cells for the Treatment of Acute Myocardial Infarction in Mice. Circ Res. 120(11): 1768-1775, 2017. (IF 15.211) * %

3. Nakajima K, Kudo T, Nakata T, Kiso K, Kasai T, Taniguchi Y, Matsuo S, Momose M, Nakagawa M, Sarai M, Hida S,
Tanaka H, Yokoyama K, Okuda K: Edenbrandt L: Diagnostic accuracy of an artificial neural network compared with
statistical quantitation of myocardial perfusion images: a Japanese multicenter study. Eur J] Nucl Med Mol Imaging. 44(13):
2280-2289, 2017. (IF 7.704) *

4. Kobayashi M, Mizutani A, Nishi K, Nakajima S, Shikano N, Nishii R, Fukuchi K, Kawai K: Difference in accumulation and
the transport mechanism of L- and D-methionine in high- and low-grade human glioma cells. Nucl Med Biol, 14 (44): 78-82,
2017. (IF 2.203) * 5%
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mechanical dyssynchrony. Ann Nucl Med. 31(3): 235-244, 2017. (IF 1.656)
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Nakayama M: Development of a 68Ge/68Ga generator system using polysaccharide polymers and its application in PET
imaging of tropical infectious diseases. ACS Omega 2(4): 1400-1407, 2017. ¥

8. Ideguchi R, Ashizawa K, Akashi S, Shindo M, Minami K, Fukuda T, Irie J, Fukuda M, Uetani M: Malignant Pleural
Mesothelioma with Marked Lymphatic Involvement: A Report of Two Autopsy Cases. Case Rep Oncol Med. doi:
10.1155/2017/6195898, 2017.
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Research activities in the FY 2017

Our department promote risk assessment about health effect due to radiation. We also promote research about thyroid

disease. Our research themes are;

1) Restoration support and health support in Fukushima (Fukushima Health Management Survey).

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

We supported the Thyroid Ultrasound Examination of children at Fukushima Health Management Survey continuously.

We also had lectures as a part of the project of Ministry of the Environment in some prefectures around Fukushima.

One of our research projects is the thyroid survey as “Thyroid ultrasound findings in general adult population in Nagasaki
Prefecture”. Furthermore, we promote the collaborative research with an abroad research institute about health effects from
low dose radiation exposure of Cs137 in contamination area around Chernobyl Nuclear Power Plant.

In the FY 2017, We accept 4 joint research projects from overseas related organizations as the network-type Joint Usage/
Research Center for Radiation Disaster Medical Science composed of the Research Institute for Radiation Biology and Medicine
at Hiroshima University, the Atomic Bomb Disease Institute at Nagasaki University, and the Fukushima Global Medical

Science Center at Fukushima Medical University.
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Research activities in the FY 2017

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.

710 cases (664 persons) fresh frozen tumor tissue from survivors have been collected by the end of December 2017. 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 91cases (13.7%). As the site of the cancer, 145cases of breast, 140 cases of lung, 109cases of colon,
76cases of liver, 75 cases of stomach, and 58 cases of thyroid in descending order, are collected. We are also extracting DNA
and RNA from the collecting fresh frozen tissue. We introduced an automated equipment to extract nucleic acid in order to
stabilize the quantity of the samples. We also consider that labeling the quality check data on the sample tubes would avoid

errors, help maintain the condition of the samples, and help providing the data that endures different kinds of research.
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Research activities in the FY 2017.
In the Biostatistics section, the atomic bomb survivor's databases are being established for the epidemiologic researches.

We are performing epidemiological research on health effects for the atomic bomb survivors. We are also providing GENKEN

IT services for support to the education and the research activity in this institute.
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1) Enhancement of Atomic bomb survivor’'s Database

The follow-up population was extended to outer of Nagasaki city in 2008. One hundred twenty thousand survivors in
Nagasaki city are registered in the database, and forty-six thousand in Nagasaki prefectural area were appended to the
database.

In FY 2017, approximately 2100 individual records were updated for moving-in and -out Nagasaki. Approximately 25000
records of examination and 700 records of tumor registration were added to the database. We also performed data-cleaning of
Dr. Raisuke Sirabe’s survey data taken at immediate time of the bombing. Five thousand seven hundred ninty-five records were

added to the database and were prepared for statistical analysis.

2) Epidemiological researches and Joint researches of Atomic bomb survivors
We performed various analysis using factors of the morbidity and mortality for elderly atomic bomb survivors. In FY 2016,
we attempted to elucidate following factors, healthy long life, geographical factors for cancer incidence. Furthermore, we

jointed taking part in analysis for other department researches.

3) Administration of Genken IT services

We provided Genken IT services as the research and the education infrastructures for our institutional staffs and students.
In FY 2017, we replaced a system for GENKEN IT services to a new system. The wireless LAN made connections 119 devices
for the campus LAN connections and 794 devices for the Free-WiFi connections. Sixty-eight including 35 graduate students of
the joint graduate school of Nagasaki University and Fukushima Medical University were used the internet file transfer and

sharing service. Seventeen Tera-Bytes (57%) of disk space were used on the internal shared network drive service.
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