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#HE#dZ - Vladimir SAENKO

% B#4% . Tetiana BOGDANOVA
EHMER WO

20204F- FERF FETH By S HH

[FREREAE] 1) 7= v/ 74 ) HEENC B % FURIRFLERE (PTC) S8 A 7 120§ % 55 TIEFEFA % ki L T -
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B TRV EERRORIBL TV A,

[FRIBEENE RN YRICET 2ERBHRFAE] KEEANT V- 0E L oRFEET, 3) FoV/ 71 1) FHKIC
Ko TR LBSE L 72 HURIBIE ISR 2 77/ 47 4 FEEEMATIIZEOSINE 2 5 512, PHERUC X 2 HURBR & o Pl 4
HBE LAMIREZRG L 720 4) FHEE Y FURICHT 20 I 7 RBRERORR L FARLRE TR, BEOFEHIS
W2k, HUIRBAEAVNSWZ &, MTUMELE W L 256E6r HROR#E 2 FHTA2ERTH S Z L 25bh -7 (Dr. P.
Rumyantsev, EAZ 7, T 7)o

[MHHEKE - EREMRESE L TOEBERMR] Hillaa ;4 VAL RIZE D, 2020FEFICFEL Tn
WHTOY > TV AT )RS e ho7. L, REFEEIINSOTEY 27 MoSINEEE L AIZ3~4Rl0 4+ »
FTAVI=T 14 VT ET>7265) 42D E(ETHE (chr.2 (DIRC3), chr.8 (NRG1), chr.9 (FOXE1, PTCSC2), chr.14 (PTCSC3))
IZAEET ASNPs & R TV — 2B 2 g #BE B L OB EFIRRIALIE D ) 2 7 £ ORIRIZO W TOWIZE & fiff L 72
(Dr. T. Leonava, I Y A7, NF)—3), 6) RIFBEEONRE %5 BEEZRIRT 57200FK L LT, K5LiE (PDTC)
1281} APD-L1B X UPD1DOFEIFUI OV TOWREZETHFTH S (Dr. M. Fridman, I VA2, XIV—=), 7) 72754
F OGS 7 FASSE O 5 FUREE B & OBEEMETIREIC 81 2PD-LIOFEHICE T 5078 b 17> T2 % (Dr.
L. Zurnadzhy, W27 54 F - ¥x17),

In FY 2020 our investigations included:

[Thyroid cancer research] 1) We keep going the molecular epidemiology study of the association of genetic
polymorphisms with risk for papillary thyroid cancer (PTC) in the groups of patients and control individuals from the Chernobyl
areas; 2) a combined pathology study found significant differences in morphological features of PTCs between the radiation-
related and sporadic groups from Ukraine, and the lack of such between PTCs from Fukushima and other prefectures of Japan;
the differences in pathological scenarios strongly suggest a non-radiogenic etiology of the PTCs from Fukushima.

[International collaborative studies in thyroid cancer and Graves’ disease] In cooperation with the researchers from
the USA and Belarus, we initiated 3) a dosimetric study aimed at the reconstruction of thyroid doses due to "I intake for the
participants of our genome-wide association study of thyroid cancer in Belarusian persons exposed to radioactive fallout from
the Chernobyl accident (currently in progress); 4) a study of the efficacy of radioiodine therapy of Graves’ disease in children
and adolescents found that older patients’ age, smaller thyroid volume and higher fT4 level were predictors of therapy success
six months after the treatment (Dr. P. Rumyantsev, Moscow, Russia).

[International collaborative research supported by the Research Center for Radiation Disaster Medicine Science]

Due to the coronavirus pandemic, there was no opportunity to deliver the collected samples and perform analysis planned for
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the 2020 financial year. However, during this year we held online meetings with all participants of these projects 3—4 times per
month; 5) a study of the etiology-specific roles of SNPs located in four genetic loci (chr.2 (DIRC3), chr.8 (NRGI), chr.9 (FOXE1,
PTCSC2), chr.14 (PTCSC3)) with risk of radiation-related and sporadic papillary thyroid cancer in Belarus was continued (Dr. T.
Leonava, Minsk, Belarus); 6) a study of expression of PD-L1 and PD-1 in poorly differentiated carcinomas (PDTC) as a mean of
selection of patients for immunotherapy is in progress (Dr. M. Fridman, Minsk, Belarus); 7) a study of PD-L1 expression in

radioiodine-refractory radiogenic and sporadic thyroid cancer from Ukraine is in progress (Dr. L. Zurnadzhy, Kyiv, Ukraine).

SRR
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A BX

A-a

1. Rumyantsev PO, Saenko VA, Dzeytova DS, Trukhin AA, Sheremeta MS, Slashchuk KY, Degtyarev MV, Serzhenko SS,
Yasuchenia VS, Zakharova SM, Sirota YI.: Predictors of the efficacy of radioiodine therapy of Graves' disease in children
and adolescents. Probl Endokrinol (Mosk) 66(4): 76, 2020. (IF: 0.4)

2. Bogdanova TI, Saenko VA, Hashimoto Y, Hirokawa M, Zurnadzhy LY, Hayashi T, Ito M, Iwadate M, Mitsutake N,
Rogounovitch T, Sakamoto A, Naganuma H, Miyauchi A, Tronko MD, Thomas G, Yamashita S, Suzuki S: Papillary thyroid
carcinoma in Ukraine after Chernobyl and in Japan after Fukushima: different histopathological scenarios. Thyroid Online
ahead of print: 2020. (IF: 6.568)
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Research activities in the FY 2020

We continued the epidemiological studies based on Nagasaki University — Kawauchi Village and Tomioka Town
Reconstruction Promotion Base. We monitored the environmental concentration of radiocesium in Tomioka, and clarified the

intention to return (ITR) to the town in residents, and the relation ship between ITR and mental health.

P35

3

A BX

Aa

1. Cui L, Taira Y, Matsuo M, Orita M, Yamada Y, Takamura N: Environmental Remediation of the difficult-to-return zone in
Tomioka Town, Fukushima Prefecture. Sci Rep. 10(1): 10165, 2020 doi: 10.1038/s41598-020-66726-y. (IF: 3.998) O

2. Taira Y, Matsuo M, Yamaguchi T, Yamada Y, Orita M, Takamura N: Radiocesium levels in contaminated forests has
remained stable, even after heavy rains due to typhoons and localized downpours. Sci Rep. 10(1): 19215, 2020 doi:
10.1038/s41598-020-75857-1. (IF: 3.998) W *

3. Matsukawa K, Arimura T, Orita M, Kondo H, Chuman I, Ogino T, Taira Y, Kudo T, Takamura N: Health-related quality of
life in Japanese patients with prostate cancer following proton beam therapy: an institutional cohort study. Jpn J Clin Oncol
50(5): 519-527, 2020 doi: 10.1093/jjco/hyaa027. (IF: 3.019) O *

4. Shimizu Y, Yamanashi H, Noguchi Y, Koyamatsu J, Higashi M, Fukui S, Kawashiri SY, Arima K, Takamura N, Maeda T:
Insulin-Like Growth Factor-1 (IGF-1) and Reduced Tongue Pressure in Relation to Atherosclerosis Among Community-
Dwelling Elderly Japanese Men: A Cross-Sectional Study. Dysphagia 35(6): 948-954, 2020 doi: 10.1007/s00455-020-
10096-0. (IF: 2.519) *

5. YamadaY, Orita M, Matsunaga H, Yamaguchi T, Taira Y, Takamura N: Risk perception regarding implementation of iodine
thyroid blocking during a nuclear disaster of mothers living near a nuclear power station in Japan. Endocr J 68(5): 553-
560, 2020 doi: 10.1507/endocrj.EJ20-0627. (IF: 1.952) O *

6. Matsunaga H, Orita M, Taira Y, Kudo T, Kondo H, Yamashita S, Takamura N: Intention to return in residents of Tomioka,

11



5. HZEZENHIZE — 5148 U X 7 HIiH1EBFT

Fukushima Prefecture, Japan stratified by sex after the accident at Fukushima Daiichi Nuclear Power Station. Prehosp
Disaster Med 35(2): 235-236, 2020 doi: 10.1017/S1049023X20000254. (IF: 1.315) *

7. Hori H, Orita M, Taira Y, Matsunaga H, Kudo T, Takamura N: Factors affecting anxiety among administrative officers
working within the urgent protective action planning zone of a nuclear power station. PLoS One 15(8): €0236997., 2020
doi: 10.1371/journal.pone. (IF: 2.87)

8. Orita M, Taira Y, Matsunaga H, Maeda M, Takamura N: Quality of Life and Intention to Return among Former Residents of
Tomioka Town, Fukushima Prefecture 9 Years after the Fukushima Daiichi Nuclear Accident. Int. J. Environ. Res. Public
Health 17(18): 6625, 2020 doi: 10.3390/ijerph17186625. (IF: 3.39) =

9. Cui L, Orita M, Taira Y, Takamura N: Radiocesium concentrations in mushrooms collected in Kawauchi Village five to
eight years after the Fukushima Daiichi Nuclear Power Plant accident. PLoS One 15(9): 0239296, 2020 doi: 10.1371/
journal.pone.0239296. (IF: 3.24) ~/ %

10. Orita M, Mori K, Taira Y, Yamada Y, Maeda M, Takamura N: Psychological health status among former residents of
Tomioka, Fukushima Prefecture and their intention to return 8 years after the disaster at Fukushima Daiichi Nuclear
Power Plant. Journal of Neural Transmission 127(11): 1449-1454, 2020 doi: 10.1007/s00702-020-02160-8 . (IF:
3.575) *

11. Cui L, Orita M, Taira Y, Takamura N: Radiocesium concentrations in wild boars captured within 20 km of the Fukushima
Daiichi Nuclear Power Plant. Scientific Reports 10(1): 9272, 2020 doi: 10.1038/s41598-020-66362-6.. (IF: 3.998) < sk
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2. AR, ARG, PR M WE BEK PR SCF, TH ERT, IUH HET, SR EE BN A E
B MM 2350 B SR R 5 o SRR IE < RERE . IR BIE S 45601 JF TR EM /e A IES) 73(4) © 240-
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3. &4 PIKEE, $TH BT, B MY vy viya—7 ¥<5, PR X, B & Fo v/ 74 BREFEGED
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279, 2020

4. Rk IOHRSE  E FEEEE A KBTS A BEELOSE S A — RS O FCHLEL L 7 MU R Sk L C b DRk B A ERfgE
SHMERE 43(5) © 815-822, 2020
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Research activities in the FY 2020

[Thyroid cancer research] The collaboration with Fukushima Medical University to analyze the genetic status of the
pediatric and adolescent thyroid cancer cases continues. Up to 138 cases, the genetic pattern was almost unchanged from the
first report, and this result was published in J Clin Endocrinol Metab. In the reported set, tumors discovered 4-5 years after the
nuclear reactor accident were included, which provides important evidence from a molecular biological point of view on the
etiology of these tumors. We are continuing the research about molecular markers that are related to aggressiveness and
prognosis of papillary thyroid carcinoma. The TERT promoter mutations are the best so far; however, it has been suggested
that these are not a clonal event. We have developed the analysis that enables a sufficient detection using fine-needle aspiration

preoperatively. This may provide valuable information to select a treatment modality.
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[Radiation biology research] Towards the comprehensive understandings of the late health effects after low-dose/low-
dose-rate radiation exposure, we have continued the studies on mouse tissues/organs laying the special emphasis on tissue
reaction. In particular, the effects of minor and temporal obesity on cancer risk were paid more attention in relation to the tissue
microenvironment promoting cancer development. Therefore, our current research is aiming at defining the risk in mice
exposed at very young age and fed with temporal high-fat diet during childhood or adulthood. Our findings have revealed that
cancer incidence in exposed mice with temporal obesity did not differ from those observed in exposed mice without high-fat
diet, demonstrating that a temporal and mild obesity might not be a factor affecting cancer risk after 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 continue 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.
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(FSHREDS)

20204 FE 1 SRR IR BT 2 ORNFS S » /3 7 {12 & ZDNAZ ARSI WG EAHE 2RI 3 2 B0 7 13, EIRRERICE R L
7= (Nakajima and Yamauchi et al. DNA Repair 2020) s Z OFSCIZBGT K E - EREIIZEITIC BT 5 FABIEO KR T
Hho F7220204F 1, EWFE AR AR O RBERFAREAB L OKE - T EFRFFRAER OB HRE O S
AFH L LB IZLT D42 OB T — < I Y MA7Z. (1) SUMOMSHI B R R 12 & 2 DNATARSHEIWHEE OIEHE A 7 =
ALY, (2) T A PuF 22 X 2DNATARBEYINT O LR B L OMBERE ORI, (3) UV YERILH2AX 7 + — /1 A
T B O BT IL < R AR OESr, (4) SEIODNA—ARSHTESS H R ODNATARSHUIMH S EEE O M, F7-
CIBEMYMATET, AT T4 7 HT-OMFMIEZBEOELE X # = XA OHLITOWTIE, BB EENucleic
Acids Research|Z#2f5f%, ) /N4 ZHTH 5,

(B 5 HRBHEE)

202047 B2 13 AR RS FE R R M I 7 1 7T o CCHERREE) 12X 2 [HGRUERRE ) 2 7 B AR 71 75 A
DIFAEFEE LT, BAREHGH, ROCERREGR E EREERICHET AT a7 U i 4R 28 EL, GRt12A%
AN =3IV REICE ) BERRMFTH D, FioASE T O Y 7 b E LT, B EARBURS IS OHIE < B FHmITZE (1
YRARTT N AR, R ERR L FET IR RAB ), RIS X IR T 4 — v Ty N IR I BT 2 BRI
BT =4 74t (E%EERD) ZRIGLA. $72, 202151 IGME L 2882 b ERRa £ > ¥ — 12
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Research activities in the FY 2020
We are working on the wide range of research and development including basic radiation biology, radiation protection,
radiation safety management, radiation education, and technical support of experiments using radiation and radioisotopes. In

addition, faculty members with technical skills and experiences on radiation safety management are taking an important part in

the dose-evaluation unit of the radiation disaster preparedness HQ of Nagasaki University.
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[Radiation Biology]

In the FY2020, we published an original article regarding the role of RNF8 protein in the repair of radiation-induced DNA
double-strand breaks (Nakajima and Yamauchi et al. DNA Repair 2020). This is a collaborative research supported by the
Research Base for Radiation Accidents and Medical Science. In this fiscal year, we worked on the following four research
projects with four foreign students in the Graduate School of Biomedical Sciences or the Joint Graduate School of Nagasaki
University and Fukushima Medical University: (1) Mechanism of SUMOylation-related enzymes in the repair of DNA double-
strand breaks, (2) Mechanisms of generation and repair of estrogen-induced DNA double-strand breaks, (3) Establishment of
a novel biodosimetry method for local radiation exposure using phospho-H2AX foci in skin cells, (4) Repair mechanism of DNA
double-strand breaks derived from single-strand lesions in S phase. The paper about the roles of splicing factors in the repair of

radiation-induced DNA double-strand breaks was submitted and is now under revision for Nucleic Acids Research.

[Radiological Protection]

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. In 2020, the final year of the project, we produced 4 video learning contents for
radiation biology and medical radiation. Total 12 contents are now available by free streaming distribution to support radiation
education in other medical schools. Two papers were published, regarding devices of radioactive decontamination and anxiety
of nuclear workers in Fukushima Daiichi. Two new collaborative research projects were started, i.e, the exposure dose
evaluation in high background radiation area in Indonesia, and archiving environmental samples collected from regions with
radioactive fallout after atomic bombing in Nagasaki. Another topic is that the biodosimetry system after radiological accidents

was introduced to our department by a new assistant professor.

M

3L

A BX

A-a

1. Takemoto T, Ohsawa K, Matsuda N: Cleaning materials and methods for effective removal of indoor radioactive
contamination. Radiation Safety Management 19: 49-57, 2020 doi: 10.12950/rsm.200213. O~

2. Fuchigami T, Ishikawa N, Nozaki I, Miyanari Y, Yoshida S, Yamauchi M, Soejima A, Haratake M, Nakayama M: Discovery
of inner centromere protein-derived small peptides for cancer imaging and treatment targeting survivin. Cancer Science
111(4): 1357-1366, 2020 doi: 10.1111/cas.14330. (IF: 6.716) </ *

3. Nakajima NI, Yamauchi M, Kakoti S, Cuihua L, Kato R, Permata TBM, Iijima M, Yajima H, Yasuhara T, Yamada S,
Hasegawa S, Shibata A: RNF8 promotes high linear energy transfer carbon-ion-induced DNA double-stranded break repair
in serum-starved human cells. DNA Repair 91-92: 102872-0 2020 doi: 10.1016/j.dnarep.2020.102872. (IF: 4.913) W
%

B #X

B-a

1 AR B, FOIR i, AN s, A1 AR, DNk Bk, AR B, B H SR, O R, AR R, oA iE— 86, A IR,
I BESE AR S5 — R FEVESER |03 2 U ARk & AN 12 B85 2 BRIFHAL. FESEE R R FHERE 42(4): 339-346, 2020

B-b
1. ASH M BERREIEC L F R OO Y AV ARG R R T RS, BEF = 2 — R 26: 2-5, 2020

B-c
1. SH 8 R - SRR EROBERE =5 1) v 7 L8 { £, Biophilia®E 7-hR 8(4): 9-14, 2020
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1. Satvaldina N, Yamauchi M, Matsuda N : The 4th International Symposium of the Network-type Joint Usage/Research

Center for Radiation Disaster Medical Science. [ Mechanism of suppression of estrogen-induced genomic instability | 2020
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#3% - Jacques Lochard
EHMIER  ARET

Research activities in the FY 2020

During 2020, the research activity of our department continued on risk communication in post-nuclear accident situations
as well as on the implementation of the co-expertise process to support the rehabilitation of living conditions in areas affected
by lasting radioactive contamination of the environment. In this perspective, a Master's thesis was undertaken on: “Risk
communication in the recovery phase after a nuclear accident: the contribution of the' co-expertise process' model”. Reflection
also continued on the main characteristics of post-nuclear accident situations, emphasizing the human dimensions and their

ethical issues as well as the mechanisms governing the restoration of trust in the authorities and experts.

b3

L

A X

A-a

1. Lochard J, Ando R, Takagi H, Endo S, Momma M, Miyazaki M, Kuroda Y, Kusumoto T, Endo M, Endo S, Koyama Y: The
post-nuclear accident co-expertise experience of the Suetsugi community in Fukushima Prefecture. Radioprotection 55(3):
225-235, 2020. (IF: 1.015)

A-c

1. Kai M, Homma T, Lochard J, Schneider T, Lecomte J.F, Nisbet A, Shinkarev S, Averin V, Lazo T: Radiological protection of
people and the environment in the event of a large nuclear accident: update of ICRP Publications 109 and 111. ICRP
Publication 146. Ann. ICRP 46(4): 2020.

A-e2

1. Lochard J: Lessons learned in communication from the Fukushima accident. Proceedings of the Joint American Nuclear
Society and Health Physics Society Conference: Applicability of Radiation-Response Models to Low-Dose Protection
Standards 1-3 October 2018, Pasco, Washington. Brooks, A. L.; Glines, W. M.; Waltar, A. (Eds). Health Physics 118(3):
297-298, 2020.

FRRE

A EEEs

A-a

1. Lochard Jacques : SHARE-NERIS Webinar: Key challenges for managing a transition phase: lessons from Chernobyl and
Fukushima accidents. [ About the ethical values applied in the transition phase of a nuclear accident] 20204£5H 13 H,
online

2. Lochard Jacques : ICRP International Conference on Recovery After Nuclear Accidents - Radiological Protection Lessons
from Fukushima and Beyond. [ Supporting Societal and economic dynamic of recovery; lessons from Chernobyl and
Fukushima | 20204£12H1H-4H, online
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1. Lochard Jacques : International Advanced Training Course on Stakeholder Engagement for Recovery after Nuclear
Disasters. [ About the co-expertise process ] 20204£10H 13H-17H, 18 &

2. Lochard Jacques : International Advanced Training Course on Stakeholder Engagement for Recovery after Nuclear
Disasters. [ The IDPA facilitation method. | 20204£10H 13H-17H, & &
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In the framework of the International Advanced Training Course on Stakeholder Engagement for Recovery after Nuclear
Disasters organized by Nagasaki University in Kawauchi (Fukushima Prefecture), the department has also initiated in 2020 a
research on the perspectives offered by the use of facilitating methods in the context of risk communication practices in the

educational environment as means of promoting listening, participation and dialoguing among students.
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20204F FETFF 7815 B F 4k

1. BESHEEEWNR

HY AR R RV E R & S A SR HIH &2 T 32 3 2 365 & L CRI%SE L € & 7zNicaravenld, $iF% HUf%CT%, AMED»
LOEELHET TERESARE Z R E LB TG CRILRS) 2L —J, A4 Mg 05 E o R o8
BT 72 EOIBEIIE 2 MY MATE 2 TNFE TOREDL S, Nicaravenld STHRIRET I X 2 BiAEILEEICHT T 2
BEGEHR TR L (J Radiat Res\ZHA5 L, reviseH), i O BUEGTHEGEHIREIME O M50 3 2 IR0 R & FEBRCTRIE L
TW5 (Oncol Rep\Z#Ha L, revised),

2. fAiBMa C B EEBEICET 3HR

I A b0 s Y AR M SR~ OB LT, in vivol Win vitroEBR THTAR24EER, T A o s VIdbE
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FBEIC S EPE L T 2 & HIB L 72 ( Cell Physiol. 2021)0 X 512, 4 &) HRHMMMAL, ~ 7 2 HRERMRME, B
e MM & v, BERE AN SSHEMIL OB SIb~DEE L Z ORI OV TRz, ZO/RKE, KiRE
BEFICL A4 B HRMEBMIBO LYY 2 27 1 v 7B DZAL (Stem Cells Int. 2021), B L OEDAFFIC & 2 O
B OFRHEILBEE R 7383 O TTHE  (Cardiovas Eng Technol\Z¥5ka L, revised) & OB LEFE % & OB 2398k T
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Research activities in the FY 2020

1. Studies about radiation

Nicaraven, a potential drug on attenuating the side effect of radiotherapy and inhibiting cancer metastasis (patent
certificated), has been scheduled to conduct a clinical trial for patients of esophageal cancer at Tohoku University with financial
support from AMED. On the other hand, we have initiated several basic research projects, and found that nicaraven can
effectively attenuate radiation-induced lung fibrosis (/ Radiat Res. In revision) and may also attenuate acquired radioresistance

of cancer cells (Oncol Rep. In revision).

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

We have investigated the probable role of estrogen in the resident mesenchymal stem cells of heart, and our iz vivo and in
vitroexperimental data have indicated the essential role of estrogen in the quality maintainance of resident mesenchymal stem
cells of heart (PLoS One. 2021). Using adult healthy mice, we have demonstrated that aprolonged oxygen exposure (60 min)
causes the mobilization and functional damage of circulating stem/progenitor cells and exacerbates cardiac ischemia or
reperfusion injury (J Cell Physiol. 2021). Otherwise, we have tried to understand the probable effect of oxidative and
mechanical stresses on the dedifferentiation and epigenetic modification in various tissue cells from newt, mouse and human,
and found that 1) hypoxia alters epigenetic modifications of tissue cells from newts (Stem Cells Int. 2021) , 2) hydrostatic
pressure loading activates profibrotic transcription of atrial tissues (Cardiovas Eng Technol. In revision, and 3) hydrostatic

pressure enhances the dedifferentiation of human hepatocytes.

3. Studies about cancer stem cells

We investigated the mechanism of drug resistance of cancer stem cells, and found that CD133, rather than CD44, was
closely related to the enhanced expression of ABCB1 and Nrf2, which likely contributed to drug resistance through drug efflux
and redox regulation (Stem Cells Int. 2020) . We have also investigated the probable effect of low depletion and mechanical
stress on the biological properties of cancer (stem) cells, and found that hydrostatic pressure stabilizes HIF-1 a of cancer cells

to defense against oxidative damage during metastasis (Oncol Rep. In press) .

4. Studies about autophagy

We investigate the molecular mechanism how autophagy deficiency causes genomic alterations and cancer. We found that
autophagy regulates the DNA repair pathway including Fanconi anemia (FA) pathway. The defect is caused by the reduced
gene expression of the specific component of the pathway, which is accompanied by alteration in the epigenetic information

indicated by decreased histone acetylation.

SRR

B4

A BX

Aa

1. Zhang X, Moriwaki T, Kawabata T, Goto S, Liu KX, Guo CY, Li TS: Nicaraven attenuates postoperative systemic
inflammatory responses-induced tumor metastasis. Ann Surg Oncol. 27(4): 1068, 2020 doi: 10.1245/s10434-019-
08076-2. (IF: 5.344) Ok *

2. Goto S, Kawabata T, Li TS: Enhanced expression of ABCB1 and Nrf2 in CD133-positive cancer stem cells associates with
doxorubicin resistance. Stem Cells Int. 2020: 8868849 2020 doi: 10.1155/2020/8868849. (IF: 5.443) /<> %

3. Unno R, Kawabata T, Taguchi K, Sugino T, Hamamoto S, Ando R, Okada A, Kohri K, Yoshimori T, Yasui T: Deregulated
MTOR (mechanistic target of rapamycin kinase) is responsible for autophagy defects exacerbating kidney stone
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disorders via excess autophagy. Nat Commun. 11(1): 4150 2020 doi: 10.1038/s41467-020-17985-w. (IF: 14.919) *
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Research activities in the FY 2020

1. Study on BRAF'*™€ ; TGFB RIlI KO thyroid cancer mouse model

We have previously shown no tumor development in the thyroid-specific TGFf receptor type II knockout (TGFf r2 KO)
mice, and therefore evaluated whether defective TGFJ signal accelerates BRAF ™ -mediated thyroid carcinogenesis in our
mouse model. Braf**/ wt;Tgfbr2flox/flox mice were generated and Ad-TgP-Cre was injected into the thyroidof 4-6-week-old
mice. Mice were sacrificed at 3, 6 and 12 months. Thyroid tumors were observed in 8 of 10 mice at 6 months and 4 of 7 mice
at 12 months. IHC analyses demonstrated variable levels of TG and higher Ki67 positivity. The degree of EMT could not be
evaluated because normal thyroid tissues and thyroid cancers developed were all E-cadherin+/vimentin —. In a mouse model,
defective TGFf signaling accelerates BRAF'**induced thyroid cancer development, which is occasionally accompanied by

reduced TG expression implying dedifferentiation.

2. Study on the role of MIEAP for thyroid oncocytoma

Oncocytic cell tumor of the thyroid is composed of large polygonal cells with eosinophilic cytoplasm that is rich in
mitochondria. These tumors frequently have the mutations in mitochondrial DNA encoding the mitochondrial electron
transport system complex I. However, the mechanism for accumulation of abnormal mitochondria is unknown. A non-canonical
mitophagy system has recently been identified, and MIEAP plays a key role in this system. We therefore hypothesized that
accumulation of abnormal mitochondria could be attributed to defective MIEAP expression in these tumors. We first show that
MIEAP was expressed in all the conventional thyroid follicular adenomas (FAs) but not in oncocytic FAs, while its expression
was defective not only oncocytic thyroid cancers but also in the majority of conventional thyroid cancers. Our functional
analysis demonstrated that exogenous MIEAP reduced the amounts of mitochondria and mitochondria-derived ROS. Therefore,
together with previous studies showing that impaired mitochondrial function triggers compensatory mitochondrial biogenesis,
we conclude that, in oncocytic cell tumors of the thyroid, increased abnormal mitochondria cannot be efficiently eliminated

because of a loss of MIEAP expression.

3. Regulation of autophagic flux in the thyroid

We have recently demonstrated the crucial role for the basal level of autophagic activity in thyrocyte survival and
homeostasis using the thyroid-specific autophagy knockout mice. Here, we studied hormonal regulation of autophagy in
thyrocytes in vitro using a rat thyroid cell line PCCI3 and iz vivo with mice. In PCCI3 cells, T, decreased LC3 puncta and
increased p62 levels, showing T,-suppression of autophagy. In contrast, TSH increased both LC3 puncta and p62 levels, but at
the same time stabilized p62 protein by inhibiting p62 degradation, indicating TSH-induction of autophagy. Our experiments
also identified that both the cAMP-PKA-CREB/ERK and PKC signaling pathways regulates positively autophagic activity. The
in vivo results obtained with wild type mice treated with methimazole and perchlorate (M/P) or T, were consistent with in vitro
results. Next, appropriate amount of iodine is critical for normal function of thyroid cells synthesizing thyroid hormones. We
here studied iodine-regulation of autophagy in PCCL3 cells. PCCL3 cells express mRNAs for TSH receptor and sodium/iodine
symporter and incorporate iodine in a TSH-dependent manner. A wide range of iodine (5 x 10 to 5 x 10* M) was found to

induce autophagy in PCCL3 cells.
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1. Shimamura M, Kurashige T, Kuatov R, Nagayama Y: Acceleration of BRAFV600E- mediated thyroid carcinogenesis by
TGFp signal deficiency. Endocrine 69(3): 571-577, 2020 doi: 10.1007/s12020-020-02298-1. Epub 2020 Apr 12. (IF: 3.633) %
%

2. Mussazhanova Z, Shimamura M (equal contribution), Kurashige T, Ito M, Nakashima M, Nagayama Y: Causative role for

defective expression of mitochondria-eating protein in accumulation of mitochondria in thyroid oncocytic cell tumors.
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Cancer Sci 111(8): 2014-2823, 2020 doi: 10.1111/cas.14501. Epub 2020 Jun 30. (IF: 6.716) *
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thyroiditis through the ROS-NF- x B-NLRP3 pathway. Front Endocrinol - Thyroid Endocrinology 11: 581, 2020 doi:
10.3389/fendo.2020.00581. eCollection 2020. (IF: 5.555) *
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Nov 1.
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of short-term calorie restriction on mutations in the spleen cells of infant-irradiated mice. J Radiat Res. 61(2): 187-196,
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8. Yamada K, Yamaguchi I, Urata H, Hayashida N: Survey of awareness of radiation disasters among firefighters in a
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pone.0236640. (IF: 3.24)
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Research activities in the FY 2020

(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
Nagasaki, and analyzed their genetic abnormalities or chromosomal abnrmalities. We found that the profile of genetic
abnormalities or chromosomal abnrmalities in proximally exposed among A-bomb survivors with MDS were different from
that of treatment-related MDS and de novo MDS.
(2) Clinical studies for leukemia
We analyzed the results of chemotherapy and allogeneic hematopoietic cell transplantation for leukemias, MDS and
adult T-cell leukemia-lymphoma 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, 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-operating 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 and genome alteration of hypoplastic MDS or chronic myeloid leukemia, and the

impact of genome aberrationin on the outcome of allogeneic stem cell transplantation for MDS.
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from an initial diagnosis of acute promyelocytic leukemia. Int ] Hematol 111(2) : 311-316, 2020 IF=2.490) *

4. Fukushima T, Nakano J, Ishii S, Natsuzako A, Sato S, Sakamoto J, Miyazaki Y, Okita M: Factors associated with muscle
function in patients with hematologic malignancies undergoing chemotherapy. Support Care Cancer28(3) : 1433-1439,
2020 (IF=3.603) s
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Pulmonary Alveolar Proteinosis Following Treatment With Azacitidine for Myelodysplastic Syndrome. Intern Med 59(8)
:1081-1086, 2020 (1F=1.271) *
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Research activities in the FY 2020
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 2019 we have

accomplished two results as following.

1) Significance of abnormal 53BP1 expression as a novel molecular pathologic parameter of follicular-shaped B-cell

lymphoid lesions in human digestive tract

The digestive tract is a common site of extranodal malignant lymphomas (MLs) and benign lymphoid lesions (BLs). TP53-
binding protein 1 (53BP1) expression has been widely investigated in class switch recombination but rarely in human
lymphoid tissues with respect to tumorigenesis. We previously reported that immunofluorescence (IF) analysis of 53BP1
nuclear foci (NF), reflecting DNA double strand breaks, is useful for estimating genomic instability in different tumor types. In
this study, we evaluated the potential of IF-based analysis of 53BP1 expression in differentiating MLs from BLs. We examined
231 biopsied tissue samples of primary MLs and BLs in the digestive tract. The 53BP1 immunoreactivity pattern was
determined by multicolor IF. Compared to BLs, MLs showed a high frequency of abnormal 53BP1 expression (p < 0.0001).
Statistically, abnormal 53BP1 expression is an effective test for distinguishing follicular lymphomas from BLs (specificity
98.6%, sensitivity 86.8%) and for distinguishing small B-cell lymphomas from BLs (specificity 98.3%, sensitivity 77.6%).
Furthermore, a high frequency of abnormal 53BP1 expression was associated with "high-risk" MALT lymphomas, which
exhibited t(11;18) (q21;q21) (p = 0.0145). Collectively, these results suggest that IF-based analysis of 53BP1 expression in

biopsy samples is a promising technique for diagnosing MLs in the digestive system.

2) Protective effects of a cystine and theanine mixture against acute radiation injury in rats

We This study aims to examine the effects of cystine and theanine (CT), which increases glutathione biosynthesis, on the
survival rate and acute radiation injury of the small intestine and bone marrow using a rat model. CT pre-treatment (280 mg/
kg for 5 days) significantly improved weight loss and survival rate of rats as compared with the control group after 5 Gy. CT
pre-treatment significantly increased the rate of mucosa and crypt length, and decreased the number of apoptotic cells, TUNEL
and cleaved caspase-3 positive cells, while increasing the number of mitotic cells and Ki-67 positive cells in jejunal crypts and
villi compared to control rats post-irradiation. CT also suppressed bone marrow cell loss and reduced the number of apoptotic
cells in bone marrow. These results suggest a protective effect of CT pre-treatment for acute injury after irradiation through

apoptosis inhibition and increased proliferative activity in jejunal crypt cells and bone marrow cells.
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Research activities in the FY 2020
Our department conducts preclinical and clinical studies about diagnostic and therapeutic nuclear medicine, risk studies of

medical exposure, and in vivo radioactivity measurements using whole-body counters and other equipments.

1) Clinical nuclear medicine:

We are continuing to study the usefulness of FDG PET in malignant tumors. In addition to pancreatic cancer and
hepatocellular carcinoma which were surveyed last year, we investigated the usefulness of FDG PET findings in esophageal
cancer, especially superficial esophageal cancer. This study revealed that the prognosis of patients with superficial esophageal
cancer with FDG-PET positive is worse than that of patients with FDG-negative, and that a quantitative evaluation rather than a
visual evaluation is desirable for this prognostic distinction. In the area of nuclear cardiology, the standardization of diagnosis of
ATTR cardiac amyloidosis by Tc-99m PYP was investigated. Currently, there is clinical confusion between the wheather
imaging should be done at 1 hour or at 3 hours after administration. Our study revealed that 1 hour is suitable for diagnosis of
ATTR cardiac amyloidosis, so 1 hour should be recommended as the standard method. We also participated in the INCAPS-
COVID study, an international collaborative study led by the IAEA (International Collaborative Investigation of the Impact of
COVID-19 on Diagnostic Cardiovascular imaging including nuclear cardiology), and served as the JAPAN national coordinator.
This study revealed that COVID-19 had a significant impact on cardiovascular care, leading to a decrease in the number of
diagnostic imaging by approximately 50%, that the impact was greater in economically strained countries, and that only the Far
East region of Asia showed a recovery in the number of examination between March and April 2020 in some areas. This study

is currently waiting for publication of a sub-study for the Asian region.

2) Pre-clinical molecular imaging:

Our department is responsible for the management and operation of the small animal PET/SPECT/CT equipment installed
in the isotope experimental facility. In addition to the maintenance of the equipment performance and improvement of the
measurement and analysis accuracy, we are conducting imaging studies in various fields including infectious disease,
cardiology and oncology. In this year, we conducted a nuclear medicine study of pulmonary blood flow and inflammation in an
animal model of Aspergillus pneumonia, and clarified that vascular damage in this disease can be visualized as characteristic
blood flow abnormalities. In addition, we found that the hepatic accumulation of Tc-99m tetrofosmin, which is clinically used
for myocardial blood flow scintigraphy, can be reduced by cimetidine, which is clinically available and sefely useful in patients.
These studies are directly applicable to clinical practice. In addition, in response to the spread of COVID-19 pancemic, we are

supporting research using COVID-19 infected animals.

3) Risk of medical radiation:

In collaboration with Hiroshima University and Fukushima Medical University, we are continuing a study to quantify DNA
damage caused by F-18 FDG PET imaging for patients with malignant tumors using abnormal chromosomes measurement. In
addition to the last year finding that the damage caused by CT imaging performed at the same time as FDG PET imaging
accounts for a larger portion of the damage than the DNA damage caused by FDG itself, this year we found that the degree of
DNA damage in patients with malignant tumors at baseline has wider varation than in normal subjects. In addition, we are

continuing the ongoing joint research with Hiroshima University and Fukushima Medical University regarding medical
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workers' radiation exposure, especially lens exposure. This year we found that the doses of the majority of medical workers
were kept low, but some doctors received large doses. In addition, the actual measurement of lens revealed that the lens doses
according to X-ray fluoroscopy were unexpectedly high and could exceed the dose limit, and that lens doses could be reduced
to about half by wearing protective glasses. In addition, a questionnaire survey of educational training facilities was conducted
with the cooperation of the Japanese Society of Medical Radiology, and it was found that the measurement of lens dose was not

sufficiently carried out and that the prevalence of protective glasses was not very high.

4) In vivo radioactivity measuremen:

We continue to measure and research internal exposure associated with the Chernobyl and Fukushima nuclear accidents.
In this year, In addition, this year we archived soil samples (mainly from Nishiyama area) that had been managed in our
laboratory after the atomic bombing, and prepared an environment for long-term use for future research on post-bomb damage

and low-dose radiation exposure.
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Research activities in the FY 2020

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 based on the sequence analyses using next generation sequencer now. We are involved in the IRUD (initiative on
rare and undiagnosed disease) project, which aim to establish the new genetic disorder categories providing diagnostic
services, applying our genome analysis technique. We are also analyzing multi-genetic disorders in addition to single gene
disorders. We have started to analyze epigenetic change to explain disease development in addition to genetic alterations.
It becomes obvious that short read NGS is not enough for whole genome analyses, so we have introduced long read NGS

(IoNGS) and applied it for structural and/or methylation analyses in undiagnosed disorders.
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2. Research for pathophysiology in epigenetic disorders (Kabuki Syndrome and Sotos syndrome)

One of the disorders which cannot be identified by shNGS is epigenetic disorder. We aimed to analyze pathogenesis of
two example, Kabuki syndrome and Sotos syndrome, that are single gene disorder in which gene for histone modification
enzyme is mutated with loss of function. In these two syndromes, epigenetic modification including DNA and histone could
cause to various phenotype expression. Epigenetic disease could involve various tissues and cell types, so we have generated
conditional knockout mice of KMT2D (model for Kabuki syndrome) and Nsdl gene (for Sotos syndrome) and analyzed their

pathogenesis.

3. Development/advancement of quantitative analysis method for methylated DNA
It is essential that quantitative analysis methods for methylation status in order to analyze model mice and epigenetic
disease diagnosis. We are developing the quantitative analysis methods and application to the diagnosis of human disease and

model mice analysis.
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Research activities in the FY 2020.

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 2020

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.

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

In the FY 2020, we supported the Thyroid Ultrasound Examination of children at Fukushima Health Management Survey
continuously. We also continue historical and cultural research on effects of radiation exposure such as the history of Atomic
Bomb Casualty Commission (ABCC).

As for the research activities led by our laboratory, we have been participating in community health checkups in Nagasaki
Prefecture and collecting data on the frequency of thyroid diseases in the general population. We are also investigating the
relationship between thyroid gland and lifestyle-related diseases. We have published papers on the association between thyroid
cysts and lifestyle disease as results of this cohort study.

In addition, in collaboration with foreign collaborators, we are conducting research on the assessment of health effects due
to low-dose exposure to cesium-137 in the area around Chernobyl. In the FY 2020, we assessed the internal exposure of

residents to cesium-137 in the same area and published English paper.
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Furthermore, we accepted 4 joint research projects from overseas related organizations and 1 research project from

domestic organization 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 and we conducted

one research project as a Triangul Project between the three centers.
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Yamanouchi K, Kuba S, Sakimura C, Morita M, Hayashida N, Kanetaka K, Takatsuki M, Eguchi S: The preoperative
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Shimizu Y, Nabeshima-Kimura Y, Kawashiri S, Noguchi Y, Nagata Y, Maeda T and Hayashida N: Anti-thyroid peroxidase
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Preventive Medicine 25(1): 7-0 2020 doi: 10.1186/s12199-020-00844-x. (IF: 2.71) *

Shimizu Y, Nabeshima-Kimura Y, Kawashiri S, Noguchi Y, Nagata Y, Maeda T, Hayashida N: Associations between thyroid-
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Environmental Health and Preventive Medicine 25(1): 69-0 2020 doi: 10.1186/s12199-020-00910-4. (IF: 2.71) *
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Research activities in the FY 2020

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.

819 cases (764 persons) fresh frozen tumor tissue from survivors have been collected by the end of December 2020. 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 97cases (12.7%). As the site of the cancer, 187 cases of lung, 156 cases of breast, 125 cases
of colon, 91 cases of stomach, 83 cases of liver, and 63 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 2020

In the Biostatistics section, the atomic bomb survivor's databases are being established for the epidemiologic researches.
We are performing epidemiologic 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.

1) Enhancement of Atomic bomb survivor’'s Database

The follow-up area was extended to Nagasaki prefectural area in 2008. The database contains 120000 atomic bomb
survivors living in Nagasaki city and 50000 living outside Nagasaki city. In FY 2020, we updated about 3800 individual
records on moving in and out of Nagasaki. Approximately 21000 examination records have been added to the database. In
addition, we have gathered about 6700 records of bombing condition from original records for 11000 insufficient old records

exists in the database.

2) Epidemiological researches and Joint researches of Atomic bomb survivors

We performed reanalysis of acute symptoms from 5795 subjects taken the survey immediately after the bombing. For
example, epilation and vomiting (nausea) were closely related to radiation exposure even after adjusting for factors such as
wound and burns. Statistical evidence has been obtained that empirically and clinically well-known symptoms would be specific
to radiation exposure. In FY2020, we conducted a correspondence analysis. Epilation were related to high radiation dose, but
not related other symptoms. Also vomiting were observed with dizziness or headache. We also performed analysis related the
morbidity and mortality for elderly atomic bomb survivors such as a study elucidate factors of healthy long life. As a joint
research, a study of the relationship between various cancer incidence and radiation exposure were performed among the
identified A-bomb survivor patients of Nagasaki Redcross Hospital. Furthermore, we jointed taking part in analysis for other

department researches.

3) Administration of Genken IT services

Providing Genken IT services as the research and education infrastructures for research staff and students. Wireless LAN
access points in the ABDI building, file transfer and sharing available both inside and outside the university, shared disk
between project members on campus, and online booking of meeting rooms are available as Genken IT services. In FY 2020,
the number of wireless LAN devices with campus connections was 122 (-21 for the last fiscal year), with the free connection
was 1106 (+150). And 91 users for file transfer and sharing, including 47 students of the Disaster and Radiation Medical
Sciences course on Nagasaki University and Fukushima medical university were registered. The Shared disk for the project
members has been using a total of 15 TB (65%).
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