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[REHEKE - EREME#SEE L TOEBERME] 4 40 0 s T Hchr.2 (DIRC3), chr.8 (NRGI), chr.9 (FOXEI,
PTCSC2), chr.14 (PTCSC3) 28 %62 O—3HEL TN T 2 k6t L 7202 D, NT U — 2 ORGHEIL EDODH B A
O HURBRFLEERE S84E 12 1S, FOXE1, PTCSC2, NRG1, DIRC3%SR5-9 % A PTCSC3 & 3 B# L 2% W2 2 S 5127 5 72 (Dr.
T. Leonava, NJ )V — 3, I ¥ A7), 5) /MbLiEIZ B 1) A PD-L1 B X O PD-1 ® 582§ A58 (Dr. M. Fridman, X5 )V —
T, IVA)R, 6) U7 A FORMGHES v ERIGHE & % o 7RSS ORI 3B & OIS R IRBRAE 12 B A PD-L1%E
BURNTIC X, ShEfomdi s 2 01525 BERIRO o072 (L. Zurnadzhy, 7 7 514 F, ¥—7) 4772,

In FY 2021 our investigations included:

[International collaborative studies in Chornobyl thyroid cancer] The accomplishment 1) in cooperation with
researchers from the USA and Belarus, a dosimetric project in which individual thyroid doses due to "I intake for the
participants of our ongoing genome-wide gene-environment interaction study of thyroid cancer in Belarusian persons exposed
to radioactive fallout from the Chornobyl accident were reconstructed; 2) a comparative histopathological and
immunohistochemical study of radiation-related and sporadic papillary thyroid carcinomas (PTCs) from Ukraine which showed
that the BRAF """ mutation did not confer a more aggressive course of PTC in young patients regardless of a radiation history,
and that the major clinicopathological differences between the radiogenic and sporadic PTCs were observed among the
BRAF"".negative tumors (Dr. L. Zurnadzhy and Prof. T. Bogdanova, Kyiv, Ukraine); 3) a study of clinicopathological
implications of the BRAF"*"F mutation which demonstrated that in patients diagnosed for PTC during 30 years after the
Chornobyl accident in Ukraine, the BRAF"*"” mutation was not associated with higher tumor invasiveness regardless of the
probability of causation of a tumor from radiation exposure, but the mutation had a prognostic impact by increasing the chance
of tumor relapse, and particularly the radioiodine-refractory recurrent metastasis (Dr. L. Zurnadzhy and Prof. T. Bogdanova,
Kyiv, Ukraine).

[International collaborative research supported by the Research Center for Radiation Disaster Medicine Science]
Expansion of 4) a study of the etiology-specific roles of six SNPs located in four genetic loci (chr.2 (DIRC3), chr.8 (NRGI),
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chr.9 (FOXE1, PTCSC2), chr.14 (PTCSC3)) with risk of radiation-related and sporadic papillary thyroid cancer in Belarus (Dr.
T. Leonava, Minsk, Belarus) to show that radiation-related thyroid carcinogenesis in adult patients from Belarus is dependent
on the pathways and signals mediated by FOXE1, PTCSC2, NRG1 and DIRC3, but not PTCSC3; 5) a study of PD-L1 and PD-1
expression in poorly differentiated carcinomas (PDTC) (Dr. M. Fridman, Minsk, Belarus); and 6) PD-L1 expression in
radioiodine-refractory radiogenic and sporadic thyroid cancer from Ukraine (Dr. L. Zurnadzhy, Kyiv, Ukraine) to find a

rationale for selection of patients who may be potential candidates for immunotherapy.
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1. Mussazhanova Z, Rogounovitch TI, Saenko VA, Krykpayeva A, Espenbetova M, Azizov B, Kondo H, Matsuda K,
Kalmatayeva Z, Issayeva R, Yeleubayeva Z, Madiyeva M, Mukanova A, Sandybayev M, Bolsynbekova S, Kozykenova Z,
Yamashita S, Nakashima M: The Contribution of Genetic Variants to the Risk of Papillary Thyroid Carcinoma in the
Kazakh Population: Study of Common Single Nucleotide Polymorphisms and Their Clinicopathological Correlations.
Frontiers in Endocrinology 11: 543500,2021. doi: 10.3389/fendo.2020.543500. (IF: 6.055) 3

2. Drozd V, Saenko V, Branovan DI, Brown K, Yamashita S, Reiners C: A Search for Causes of Rising Incidence of
Differentiated Thyroid Cancer in Children and Adolescents after Chernobyl and Fukushima: Comparison of the Clinical
Features and Their Relevance for Treatment and Prognosis. International Journal of Environmental Research and Public
Health 18(7): 3444,2021. doi: 10.3390/ijerph18073444. (IF: 4.614) *

3. Amrenova A, Suzuki K, Saenko V, Yamashita S, Mitsutake N: Cell competition between anaplastic thyroid cancer and
normal thyroid follicular cells exerts reciprocal stress response defining tumor suppressive effects of normal epithelial
tissue. PLoS One 16(4): €0249059,2021. doi: 10.1371/journal.pone.0249059. (IF: 3.752) O *

4. Rogounovitch TI, Mankovskaya SV, Fridman MV, Leonova TA, Kondratovitch VA, Konoplya NE, Yamashita S, Mitsutake N,
Saenko VA: Major Oncogenic Drivers and Their Clinicopathological Correlations in Sporadic Childhood Papillary Thyroid
Carcinoma in Belarus. Cancers 13(13): 3374,2021. doi: 10.3390/cancers13133374. (IF: 6.575) *

5. 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 31(9):
1322-1334,2021. doi: 10.1089/thy.2020.0308. (IF: 6.506) 3

6. Drozdovitch V, Minenko V, Kukhta T, Viarenich K, Trofimik S, Rogounovitch T, Nakayama T, Drozd V, Veyalkin I,
Mitsutake N, Ostroumova E, Saenko V: Thyroid dose estimates for the genome-wide association study of thyroid cancer in
persons exposed in Belarus to 1311 after the Chernobyl accident. Journal of Radiation Research 62(2): 982-998,2021. doi:
10.1093/jrr/rrab082. (IF: 2.438) *

7. Nakao T, Matsuse M, Saenko V, Rogounovitch T, Tanaka A, Suzuki K, Higuchi M, Sasai H, Sano T, Hirokawa M, Miyauchi A,
Kawakami A, Mitsutake N: Preoperative detection of the TERT promoter mutations in papillary thyroid carcinomas.
Clinical Endocrinology 95(5): 790-799,2021. doi: 10.1111/cen.14567. (IF:3.523) O 3*

8. Zurnadzhy L, Bogdanova T, Rogounovitch TI, Ito M, Tronko M, Yamashita S, Mitsutake N, Chernyshov S, Masiuk S,
Saenko VA: The BRAF V600E Mutation Is Not a Risk Factor for More Aggressive Tumor Behavior in Radiogenic and
Sporadic Papillary Thyroid Carcinoma at a Young Age. Cancers 13(23): 6038,2021. doi: 10.3390/cancers13236038. (IF:
6.575)

A-b
1. Mitsutake N, Saenko V: Molecular pathogenesis of pediatric thyroid carcinoma. Journal of Radiation Research
62 (Supplement_1):i71-177,2021. doi: 10.1093/jrr/rraa096. (IF:2.438) s
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Research activities in the FY 2021

We continued the epidemiological studies based on Nagasaki University — Kawauchi Village, Tomioka Town and Ohkuma
Town Reconstruction Promotion Bases. We monitored the environmental concentration of radiocesium in Tomioka and
Ohkuma, and clarified the intention to return (ITR) to the town in residents, and the relation ship between ITR and mental
health.
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A X

Aa

1. Yamada Y, 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.. Endocrine
journal 68 (5) :553-560,2021. doi: https://doi.org/10.1507/endocrj.E]J20-0627. (IF:2.86) O *

2. Takamura N, Orita M, Taira Y, Matsunaga H, Yamashita S: Experiences of crisis communication during radiation
emergency and risk communication for recovery of the community in Fukushima.. Journal of radiation research 62
(Supplement_1) :i95,2021. doi: https://doi.org/10.1093/jrr/rraal13. (IF:2.438) 3

3. Matsunaga H, Orita M, Taira Y, Takamura N: Risk perception of the pre-distribution of stable iodine to guardians of
children living around the Genkai Nuclear Power Plant, Saga Prefecture, Japan. . PloS one 16 (5) : 0250570 ,2021. doi:
https://doi.org/10.1371/journal.pone.0250570. (IF:3.24) *

4. Yamaguchi T, Taira Y, Matsuo M, Orita M, Yamada Y,Takamura N: LOCAL LEVELS OF RADIATION EXPOSURE DOSES
DUE TO RADIOCESIUM FOR RETURNED RESIDENTS IN TOMIOKA TOWN, FUKUSHIMA PREFECTURE. Radiation
Protection Dosimetry 193 (3-4) :207-220,2021. doi: https://doi.org/10.1093/rpd/ncab049. (IF: 0.954) O 3

5. Matsunaga H, Orita M, Oishi K, Taira Y, Takamura N: Intention to return in residents of Okuma and its characteristics:
the evacuation order was lifted eight years after the Fukushima Daiichi Nuclear Power Station accident. . Journal of
radiation research 62 (5) : 868-870,2021. doi: https://doi.org/10.1093/jrr/rrab058. (IF: 2.438) #

12
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6. Matsunaga H, Orita M, Liu M, Kashiwazaki Y, Taira Y, Takamura N: Evaluation of Residents' Timing of Return to or New
Settlement in Kawauchi Village, at 10 Years after the Fukushima Daiichi Nuclear Power Plant Accident. . International
journal of environmental research and public health 19 (1) : 543,2022. doi: https://doi.org/10.3390/ijerph19010543. (IF:
4.614) *

7. Matsunaga H, Orita M, Taira Y, Takamura N: Awareness of the implementation of stable iodine prophylaxis by parental
guardians living in the urgent protective action planning zone of an operating nuclear power plant in Japan. . BMC public
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Research activities in the FY 2021

[Thyroid cancer research] We continue the collaboration with Fukushima Medical University to analyze the genetic status
of the pediatric and adolescent thyroid cancer cases found in the Fukushima prefecture. We also continue 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, and we have developed the method that enables a sufficient detection of the mutations using
specimens obtained through fine-needle aspiration. We have also demonstrated that this method is successfully able to predict
tumor aggressiveness and prognosis preoperatively, which has been published in the journal Clin Endocrinol. We have
previously shown that TERT mRNA was highly expressed in a fraction of PTCs without the TERT promoter mutations, and
these cases had a high recurrence rate but better long-term prognosis compared to mutation-positive cases. We found that
there was an association between the difference and the ratio of particular splicing variants of TERT. This presentation was

awarded the Young Investigator Award at the Japan Thyroid Association Meeting.
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[Radiation biology research] Towards the comprehensive understanding of the late health effects after radiation

exposure, we have continued the studies on mouse tissues/organs putting special emphasis on tissue reaction. In particular, as

cancer risk is affected by other lifestyle-related factors, we have introduced a new concept named contributing ratio, which will

be unraveled by mutation signatures. In addition, the study identifying radiation signatures is continuing by using HPRT-

mutated clones. We also continue the cooperative research projects in collaboration with almost all radiation research facilities

within Japan. Several results have already been published in major scientific journals and discussed in domestic and

international scientific meetings.
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AR I BT , GHR I ge &, R G € v & — B L S O RGHRAE IR 125D s a5 8,

WATHRICB T 2 80H, B - BOERRITTRE 2 2R OS2 21772 > T b 72, RIGRZAE AT SEEXRHTARE
ICRRE SN 7RIS KRB R v ¥ — 2B aMERFli 7V — 72 HYL L, B EERPEAMIHES ORRE 21T

CCO’(\/‘ZM

(FSHREDE)

20214EFEIINA F R X MY —Z i E LZWFRICED A, BAFOMEFHIEESRE L, X 1) B BS54 % 1] fE
&5 TRk L7 (Goh VST and Abe Y et al. Int J Radiat Biol. 2021) . %7z, JBfFad 20 L CHE:, B 1o
DB NANINA T FY A M) =2 X BRI & I OWTHIR 2 D AEEE 2 ZIT A Z e TE 7 (FE, 4549 H
RN A RIEAMRE) . BEE, (1) BEFoMEFHiEotE FRICEE, FaT0), (2) BEhsm A& ®
OHER, (3) FOAEEOARSEREDO N, *T7—~ & LRI A TN S,

(B EHRBHEE)

20214F FEIXHTAEFEIC T & e & [ FH AR O #1E CiERFEREJE ] (RO 2L [EIBR SL R 2858 (LB A4H) [ J5- g o
DETIHEI QR Y I 2L — 2 a ¥ E T OREER OBEHERE T OILFURI O 5045 2B 3 5 RAE7E ] (E97 4 %R0
TEELZ. FIRE BT, BFORERBSEORER, HRE, 7y N—2AWEITL27 -1 7Lew T L,
RN O HS 7 it TOREHRMN 2 1T WSROI I L7z, Fck7uy = e LT, [HEH#HEE OSTEAMALIC X
AEBPM#% 7' 11 7 F L D %E ] (RHiff# 2E48EB) e O (18 B EEVFE H O BURMA LRI 2 Hig L 72 8H 70 7 7 4 OfiE
(RHF & AEAEB I H) ZHMA L7z W N IERDOBETHREE O RO 2 RIEZ 2R BEBEE L HIBL 720D TH %,
HI# OBEEBRK T L LTI BT 5 HEESE (68, 364N) &ML 720

Research activities in the FY 2021

We are working on the wide range of research and development of 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 both

biological and physical dose-evaluation of the radiation disaster preparedness HQ of Nagasaki University.

[Radiation Biology]

In FY 2021, we conducted research focusing on biodosimetry and established a method that enables clearer image analysis
by improving the existing dose evaluation method (Goh VST and Abe Y et al. Int J Radiant Biol. 2021). In addition, we were able
to provide an opportunity to deepen the understanding of dose evaluation and protection by biodosimetry to people who are
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usually engaged in radiation work through the invited lecture (Abe, the 49th Autumn Scientific Congress of the Japanese
Society of Radiological Technology). At present, we are working on the following research topics: (1) Improvement of
existing dose evaluation methods (especially culture and staining methods), (2) Investigation of individual sensitivity to

radiation, (3) Analysis of natural frequency of occurrence of chromosomal aberration.

[Radiological Protection]

Continued from last year, two research projects were executed, 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. By the latter project, more than 1000 samples were confirmed and collated with an existing written list,
and re-stored in suitable condition for prolonged storage. All information on each sample was transferred to digital database. In
2021, two new research projects on radiation education were also stared, development of STEAM (Science, Technology,
Engineering, Art, Mahtematics) eduation program for supporing EBPM (Evidence-Based Policy Making), and establishment of
radiation education program for nuclear workers in Fukushima aiming to reduce their anxiety. Both projects are also heading
for radiation education systmen in next generation. Preliminary classroom practices were attempted in five elemental and junior
high schools for 364 students.

3
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1. Kot P, Yasuhara T, Shibata A, Hirakawa M, Abe Y, Yamauchi M, Matsuda N: Mechanism of chromosome rearrangement
arising from single-strand breaks. Biochem Biophys Res Commun 572: 191-196,2021. doi: 10.1016/j.bbrc.2021.08.001. (IF:
3.322) vk

2. Okazaki R, Satoh K, Hasegawa A, Matsuda N, Kato T, Kanda R, Shimada Y, Hayashi T, Kohzaki M, Mafune K, Mori K:
Contribution of radiation education to anxiety reduction among Fukushima Daiichi Nuclear Power Plant workers: a cross
sectional study using a text mining method. J Radiat Res 63: 44-50,2021. doi: 10.1093/jrr/rrab101. (IF:2.438) /%

3. Miura T, Kasai K, Abe Y, Fujishima Y, Goh VST, Nakayama R, Takebayashi K, Sasaki N, Ariyoshi K, Nakata A, Tsujiguchi T,
Ito K, Hanada H, Yoshida MA: Human resource development for cytogenetic biodosimetry at Hirosaki University. Radiat
Environ Med 10 (2) :102-107,2021. doi: 10.51083/radiatenvironmed.10.2_102.

4. Azami Y, Tsuyama N, Abe Y, Sugai M, Kudo K, Ota A, Sivasundaram K, Muramatsu M, Shigemura T, Sasatani M,
Hashimoto Y, Saji S, Kamiya K, Hanamura I, Ikezoe T, Onodera M, Sakai A: Chromosomal translocation t (11;14) and p53
deletion induced by the CRISPR/Cas9 system in normal B cell-derived iPS cells. Sci. Rep. : 2021. doi: 10.1038/s41598-021-
84628-5. (IF:4.996) *

5. Goh VST, Nakayama R, Blakely WF, Abe Y, Chua CEL, Chew ZH, Nakata A, Fujishima Y, Yoshida MA, Kasai K, Ariyoshi K,
Miura T: Improved harvest and fixation methodology for isolated human peripheral blood mononuclear cells in cytokinesis-
block micronucleus assay. Int J Radiat Biol. 97 (2) :194-207,2021. doi: 10.1080/09553002.2021.1844338.. (IF:3.352) 3
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1. A - RO104E 1212 > T ATOMO X 63: 125-126, 2021. 7
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1. Matsuda N:The 5th QST International Symposium on Radiation Emergency Monitoring and Medicine in Nuclear Disaster.
[ Response to Fukushima and Lessons Learned. | 20214£9H 22 H, Web
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#3% - Jacques Lochard
EHMIEE  ARET

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.
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1. Schneider T, Lochard J, Maitre M, Ban N, Croiiail P, Gallego E, Homma T, Kai M, Lecomte J.F, Takamura N: Radiological
protection challenges facing business activities affected by a nuclear accident: some lessons from the management of the
accident at the Fukushima-Daiichi Nuclear Power Plant. Radioprotection 56 (3) :181-192,2021. (IF: 1.589)

2. Clement C, Riihm W, Harrison J, Applegate K, Cool D, Larsson C.M, Cousins C, Lochard J, Bouffler S, Cho K, Kai M,
Laurier D, Liu S, Romanov S: Keeping the ICRP recommendations fit for purpose. J. Radiol. Prot. 4 (4) : 1390-1409,2021.
doi: 10.1088/1361-6498/ac1611. (IF: 1.559)

3. Schneider T, Lochard J: Supporting societal and economic dynamics of recovery: lessons from Chernobyl and Fukushima.
Ann ICRP 50 (1_suppl) : 68-73,2021. doi: 10.1177/01466453211006812.

1. Lochard J: Chapter 7: The ethics of the co-expertise process in the post nu-clear accident context. Research Ethics for
Envrionmental Health : 16,2021.
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1. Lochard J : IRPA 15 International Congress. [ Three decades of dialogue with the inhabitants of the contaminated areas of
Chernobyl and Fukushima: What did I learn? ] 20214£1H 19H,0Online

2. Lochard ] : IRPA 15 International Congress. [ About Practical Radiological Protection Culture | 20214£1H 26 H ,online

3. Lochard J : 2021 Fukushima Medical University International Symposium on the Fukushima Health Management Survey.
[ Lessons learned from the Chernobyl and the Fukushima nuclear accidents] 202142 H 14 H ,online
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1. Lochard] : Genken Global Module Lectures. [The History of Radiological Protection | 202141 H 25H ,0Online

2. Lochard J : Pheenix Leader Education Program for Renaissance (Hiroshima Initiative) from Radiation Disaster. [ The new

36



5. AR ;EFENHEE — 15142 U X & 4I7#158FT

ICRP Publication 146 on radiological protection of people and the environment in the event of a large nuclear accident |
20214:3 A 16 H, Online

1. Lochard J : Klausurtagung der Strahlenschutzkommission Faktenbasierte Risikokommunikation im gesellschaftlichen
Diskurs . [ The experience from the ICRP Fukushima Dialogue (2011-2019) | 20214£10H 5-6 H, Hannover, Germany

2. Lochard J : International Advanced Training Course on Stakeholder Engagement for Recovery after Nuclear Disasters.
[ About the co-expertise process ] 2021410 H 11-15H, Online

3. “Lochard] : International Advanced Training Course on
Stakeholder Engagement for Recovery after Nuclear Disasters. [ The IDPA facilitation method ] 20214£10H 11-15H,,

Online”
MR ERERR
WX —E
Aa | Ab | Ac | Ad | Ae | A5F | SCI | Ba | Bb | Bc | Bd | Be | &7l | #&&t
2021 3 0 1 0 0 4 0 0 0 0 0 0 0 4
FoRRB—B
ADb B-b
: &it | B it |
I BTy R Pl B koo n [ 2a f f
2021 3 0 0 3 2 3 0 5 8
RN IBELEERE—E
Ekj( R HE A EAR R SCHEH GRS B EARE
W (BRSCRR S0 RRSC RSO B (SCHB =)
2021 1.000 4.000 0.000 0.000
Impact factor {E—&
Impact factor ¥ H 4721 Impact factor S5 72 1) Impact factor
2021 3.148 3.148 #DIV/0!
B D)
K4 - Bk M (GH24%H) ESIE =
Txv o e o] N SN R TE e AN e e  E Y
D 2 A S B3
Txv oo - E%jﬁ?ﬁi@%%ﬁif%%ﬁﬁ%ﬂﬁé%ﬁCi“<
R R
Tx v R 1%1"7?(%?(%@ EIE e AT Bk = e A E Y
LT e | MR T P
TSR S — B I B A £ DT ORI B <
ny o gy | 07 EESAS St
Txv o N - Rl KR F R 3 = A W e B SR E <
03w - F WK A 523 LR T
XTI mBHE (RS f) U B R K B R
0y —)b - Hi

37



5. IR ZENHIE — 15143 1) X 2 #Ii8158FT

FEARTGE)

International Commission on Radiological

Txv oo ) International Commission on Radiological
Protection

0y —)b - g Vice Chair Protection (ICRP)

38



5. 3 EE)HEE — MFatE e AR AT EBPT

W R 1% BE BB A &F P

BREREMZAAIET (FHEMER)

AT T

Iz FEE

B iR, )G R

KEzBek - Xu ZHANG,Da ZHAI Zisheng HUANG, Mahmoud Osman Khalifa OSMAN, Lina Abdelhamid Abdelhamid
ABDELGHANY, Kai HUANG, MHD Yousuf YASSOUF, Yong XU, MD Mahmudul HASAN, Han NIE, Esraa Ahmed
Mohamed Ahmed TAMAM, Aliaksei ASHURKEVICH

454 Ahmad Mohamed ALHAMID,

FRefifc B - BBa T

20214F FEE R JE T BY FE 7K

1. RSTHREEEM R

HY A RAREIVE R & L CHA3E L T & Zonicaraven!d, ARG EE &R L L 72 A F R 5 B
D LT, E 5% 5B LRI ORI D MATE, FlZ21E, nicaravenld LSRRG 12 X 2 Bl L ED
B H % 7k L (J Radiat Res. 2022;63:158-165), JIEMEEIHIC X B EH O S0 2 K2 HI§ 5 2 L 54 L 72 (Med
Oncol. 2021;39:7) . F 72, nicaraven’ & O HHREERIRPIMEDIES I AU HEME D FEERCHEE L T\ 5, 3 R
B RAGEGRICER TH 5 2 D% S S N7z (Cells. 2021;10:294) 0 L7» L, Fr 4 (1 22 A0 L s i s b N i1k
PSR ) A 7RIS BB L 9 5 2 & Zin vitroFEBRCAE L7z (Stem Cell Res Ther. 2021;12:422) .

2. fEiSiEiAE C B EEBEICET 2R

B~ A% AT, BREEISHEEE AEK) MRS X OB ER G ST T RN, ZOMRE,
60458 > 5 [ R 3 % 8 C AR I kit B OB 2 72— 7, au = —EHERE CIEICERICETLTR Y, L
i B IMLFE E A5 5512 b B2 % RT3 2 L AYHIBH L 72 (J Cell Physiol. 2021;36:6657-6665) o #7352 451 O e -4 1515
WZBT BEENZOWT, FFIEER -V BT #4212 _F 597 % Laminin alpha-3 & thrombospondin-131 (#) Hilgl25- 2 % %8 %in
vitro CIiR7z, F D5 %, Laminin alpha-3(Z IO 447 & #8523 — 5, thrombospondin-1i3 FFEEHIIE O HERFIZ EE 2
el & R 9 Z LS L7z (Am ] Transl Res. 2021;13:12684-12693) o

3. HAENRICEET 2R

Fex RIRAED S LR A BIRT 27280, INAF AT 4 AIVA ML ADHRE () Mo EW s 5 2 5 88 % 3
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Research activities in the FY 2021

1. Studies about radiation

Nicaraven, which has been developed as an agent for mitigating radiation injury, is currently undergoing clinical trial in
esophageal cancer patients who receiving radiotherapy. While, we have tried to further elucidate its mechanism and expand its
application for other disorders. For example, nicaraven has showed to mitigate effectly pulmonary fibrosis caused by irradiation
(J Radiat Res. 2022;63:158-165), and able to suppress the rapid growth of tumors under hyper-inflammation microenvironment
(Med Oncol. 2021;39:7). In addition, we have tested the possibility of nicaraven for attenuating the acquired radioresistance of
cancer. Many previous studies have reported the beneficial effect of mesenchymal stem cells in radiation injury (Cells.
2021;10:294). Using an in vitro approach, we have demonstrated that mesenchymal stem cell-derived extracellular vesicles may
contribute to radiation-related cardiovascular risks (Stem Cell Res Ther. 2021;12:422).

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

Using healthy mice, we investigated the effects of oxygen exposure on bone marrow-derived stem (progenitor) cells and
cardiac ischemia-reperfusion injury. As a result, long-term oxygen exposure for 60 minutes significantly increased the number
of c-kit-positive cells in the peripheral blood, but conversely decreased the colony-forming function, and adversely affected the
ischemia-reperfusion injury of heart (J Cell Physiol. 2021,36:6657-6665). Regarding the role of extracellular matrix molecules in
liver regeneration and repair, we have investigated the effects of laminin alpha-3 and thrombospondin-1 on hepatic (stem) cells.
According to our data, laminin alpha-3 promotes the survival and proliferation of hepatocytes, while thrombospondin-1 plays an
important role in maintaining hepatic stem cells (Am J Transl Res. 2021;13:12684-12693).

3. Studies about biomechanical stress

To understand the mechanisms on the development and progression of various pathologies, we have investigated the
potential roles of biomedical stresses on tissue (stem) cells. First, we have found that the loading of cardiac tissue-derived
stromal cells to hydrostatic pressure enhances the expression of fibrosis-related factors, which provides novel insight into the
mechanism about cardiac fibrosis (Int Heart J. 2022;63:367-374). By in vitro and in vivo experimental approaches, we have
demonstrated that the elevated hydrostatic pressure in diseased livers can promote the development of hepatic fibrosis through
the activation of hepatic stellate cells (Am J Physiol Gastrointest Liver Physiol. 2022;322:G446-G456. FEBS Open Bio.
2022;12:1230-1240). Furthermore, we have demonstrated that pressure overload has a biphasic effects on the activation of
lymphocytes (J Cell Physiol. 2022;237:1521-1531). Otherwise, we have demonstrated that hydrostatic pressure induces HIF-1 a

expression to promote the metastasis of cancer cells (Oncol Rep. 2021;46:211).

4. Studies about autophagy

We have investigated the molecular mechanism of how autophagy deficiency causes genomic alterations and cancer. We
have found that autophagy regulates the factors related to chromatin modifications and maintains the methylation status of
specific tumor suppressor genes. We have also investigated the role of ATR, a master regulator of DNA replication stress

response, in the induction of autophagy. We have identified candidate autophagy-related proteins which ATR phosphorylates.

3L
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1. Lin H, WuX, Yang Y, Wang Z, Huang W, Wang LF, Liu QW, Guan XH, Deng KY, Li TS, Qian Y, Xin HB: Nicaraven inhibits
TNF a -induced endothelial activation and inflammation through suppression of NF- x B signaling pathway . Can J Physiol
Pharmacol 998: 2021.10.1139/¢jpp-2020-0558. Epub 2020 Dec 232.245 *

2. Hasan AS, Luo L, Baba S, Li TS.: Estrogen is required for maintaining the quality of cardiac stem cells. PLoS One 16 (1) :
€0245166,2021. doi: 10.1371/journal.pone.0245166. (IF:3.752) %< 3%
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3. Wu JW, Zhang X, Sekiya R, Aoyagi K, Li TS: Immunohistochemical Analysis of Histone H3 Modification in Newt Tail
Tissue Cells following Amputation. Stem Cells Int 2021: e8828931,2021. doi: 10.1155/2021/8828931. (IF:5.131) ¢

4. Ando S, Hashida N, Yamashita D, Kawabata T, Asao K, Kawasaki S, Sakurai K, Yoshimori T, Nishida K: Rubicon regulates
A2E-induced autophagy impairment in the retinal pigment epithelium implicated in the pathology of age-related macular
degeneration. Biochem Biophys Res Commun 551: 148-154,2021. doi: 10.1016/j.bbrc.2021.02.148. (IF: 3.322) *

5. Abdelghany L, EI-Mahdy N, Kawabata T, Goto S, Li TS.: Dipyridamole induces the phosphorylation of CREB to promote
cancer cell proliferation. Oncol Lett 21 (4) :251,2021. doi: 10.3892/01.2021.12512. (IF: 3.111) <%

6. Luo L, Yan C, Fuchi N, Kodama Y, Zhang X, Shinji G, Miura K, Sasaki H, Li TS: Mesenchymal stem cell-derived
extracellular vesicles as probable triggers of radiation-induced heart disease. Stem Cell Res Ther 12 (1) : 422,2021. doi:
10.1186/s13287-021-02504-5. (IF: 8.098) /<

7. Yang L, Deng J, Ma W, Qiao A, Xu S, Yu Y, Boriboun C, Kang X, Han D, Ernst P, Zhou L, Shi J, Zhang E, Li TS, Qiu H,
Nakagawa S, Blackshaw S, Zhang J, Qin G.: Ablation of IncRNA Miat attenuates pathological hypertrophy and heart failure.
Theranostics 11 (16) : 7995-8007,2021. doi: 10.7150/thno.50990. (IF: 11.6)

8. Yamamuro T, Nakamura S, Yamano Y, Endo T, Yanagawa K, Tokumura A, Matsumura T, Kobayashi K, Mori H, Enokidani Y,
Yoshida G, Imoto H, Kawabata T, Hamasaki M, Kuma A, Kuribayashi S, Takezawa K, Okada Y, Ozawa M, Fukuhara S,
Shinohara T, Ikawa M, Yoshimori T: Rubicon prevents autophagic degradation of GATA4 to promote Sertoli cell function.
PLoS Genet 17 (8) :e1009688,2021. doi: 10.1371/journal.pgen.1009688. (IF: 6.02) *

9. LiY, Luo NC, Zhang X, Hara T, Inadomi C, Li TS: Prolonged oxygen exposure causes the mobilization and functional
damage of stem or progenitor cells and exacerbates cardiac ischemia or reperfusion injury in healthy mice. J Cell Physiol
236 (9) :6657-6665,2021. Doi: 10.1002/jcp.30317. (IF: 6.513) K< *

10. Zhai D, Xu Y, Abdelghany L, Zhang X, Liang J, Zhang S, Guo C, Li TS: Hydrostatic pressure stabilizes HIF 1 a expression
in cancer cells to protect against oxidative damage during metastasis. Oncol Rep 46 (4) : 211,2021. doi: 10.3892/
0r.2021.8162. (IF: 4.136) *<>%*

11. Zhang S, Sharaf Eldin HE, Gu WL, Li TS: Laminin alpha-3 and thrombospondin-1 differently regulate the survival and
differentiation of hepatocytes and hepatic stem cells from neonatal mice. Am J Transl Res 13 (11) : 12684-12693,2021. doi:
34956483. (IF:3.94) * *

12. Abdelghany L, Zhang X, Kawabata T, Goto S, El-Mahdy N, Jingu K, Li TS: Nicaraven prevents the fast growth of inflamed
tumors by an anti-inflammatory mechanism. Med Oncol 39 (1) :7,2021. doi: 10.1007/s12032-021-01602x. (IF:3.738) % %

Ab
1. Wang KX, Cui WW, Yang X, Tao AB, Lan T, Li TS, Luo L: Mesenchymal Stem Cells for Mitigating Radiotherapy Side
Effects. Cells 10 (2) :294,2021. doi: 10.3390/cells10020294. (IF: 7.666) *

A-c
1. Li H,)Yan L,Zhang Y,Liu Y, Xie M,Song N,Li TS: Chapterl5 Sex Chromosome-Linked Diseases. Fetal Morph Functional
Diagnosis : 197-216,2020. doi: 10.1007/978-981-15-8171-7_15.
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1. BRAFVG0OERHERIRIEN A~ ZETIVIZE T BMIEAP & ATGSDREEMIFHI{ER

MIEAPIZFEERI~Y A P77 V=L 3 bay N T7OmBEEMIZEE 207 Th b TR A DRREEIZ BT 5MIEAP
WERI~ A N7 7V~ GRIRWA — 77V —) OBRBEWEX RS 5720, Braf “";Mieap™ ™ & Braf “";Atgf """~ 7 A
Ve L720 Braf V"< 2ATldCreZ8H 7 7/ iE AR 4R CTHURIE DS L 7228, Braf " Mieap ™™ & Braf “*;Atg """
< ATIE6D H TIEB S E D STz, 72751, Mieap ™™ b Atg """ < v A TIZMEESE T4 Ao o7z Mk
7 5 MIEAPS\ IZTGS D FEEURIRIZ HIRAR S A S AE RS 5 2 EAVREN, TN 525 T2 HIRBR I B W CIESHIHIA T
ThHHLIEPHLNE RS T2,

2. IEEMMIMIICH T BMIEAPOERNEEEDTTZ

MIEAPIIpS3FHEMIZTF D12 TH Y, I M a >y P TOMEEHRICEDLY, BEI May FY T 2BESVIERET 5,
FEIRIFZE 2 & MIEAPIZES IR A 7 CTh 5 L EZ 5N T b, MIEAPOWIFEIZSAMIL TIThNTE 7228, IEFEMIETO
HEFVEIIARETH o 72 MIEAPIZpS3 THBFE I N L DT, MR TOFLEINL DT, HIHEFIEDNABGILE T
QEELREEHE R L TVwDEEZLNL, &2 CTIEFMMEFMILTH 2BJ & MIEAPE I % 38 L 7 \»*BJ/shMIEAPT
MIEAPAEBRBRRE & M5 L 720 MIEAPIZ~ A b7 7 2 — &3l L7225, EMEEERR ROS) LAREE I Fa v M) 7ToERKIL
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Research activities in the FY 2021

1. Tumor suppressor function of MIEAP and ATG5 in mouse model of BRAF"***-positive thyroid cancer
Mitochondria-eating protein (MIEAP) is a molecule important for non-canonical mitophagy and mitochondrial quality

control. To study the significance of MIEAP in the pathogenesis of thyroid oncocytoma and also conventional cancers, and

extend our effort toward canonical mitophagy (a selective autophagy), we here conducted mouse studies using genetically

CA/wt

engineered mice. Braf mice developed thyroid cancers one year after intrathyroidal injection of adenovirus expressing Cre,
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ox/flox ml ce

while cancer development was observed at 6 months in adenovirus-Cre-injected Braf “V*:Mieap* " and Braf " Atg"
(where autophagy-related 5 (ATG5) is a component of autophagic machinery), although KO of either molecule alone was not
sufficient for cancer development. These data demonstrate that MIEAP or ATG5 knockout (KO) accelerated thyroid cancer

development, and clearly indicate that both MIEAP and ATGS5 are tumor suppressors in thyroid carcinogenesis.

2. The studies on the physiological function of MIEAP in a normal fibroblast cell line.

MIEAP is one of a large number of p53-targeting genes, is involved in mitochondrial quality control and either repair or
eliminates abnormal mitochondria. From the clinical and experimental data, MIEAP is now thought to be a tumor suppressor.
Although extensive studies have so far been performed to clarify the role played by MIEAP in cancer cells, the physiological
function of MIEAP in normal cells was unclear. Since MIEAP expression is induced by p53 as mentioned above, meaning that
MIEAP is also induced by irradiation, and likely plays role in irradiation-induced DNA damage responses. We here explored
the physiological function of MIEAP using a normal fibroblast cell line B] with/without MIEAP knockdown (KD). We show
here that MIEAP KD impaired mitophagy, which however did not result in ROS elevation or accumulation of abnormal
mitochondria. Nevertheless, DNA damages are higher in B]/shMIEAP cells, suggesting that MIEAP plays a critical role in

preventing genomic instability, which is independent of ROS levels.

3. Comparison of Metabolic Reprogramming Between Oncocytic and Non-Oncocytic Thyroid Cancer Cell Lines
Oncocytic thyroid cancer is characterized by aberrant accumulation of abnormal mitochondria in the cytoplasm and a
defect in oxidative phosphorylation. Metabolomics analysis was performed to compare metabolic reprogramming among
oncocytic and non-oncocytic thyroid cancer cell lines XTC.UC1 and TPC1, respectively, and a normal thyroid ell line Nthy-ori
3-1. We found that although XTC.UC1 cells exhibit higher glucose uptake than TPC1 cells, the glycolytic intermediates are not
only utilized for generation of end-products of the glycolytic pathway but also diverted to the branching pathways such as lipid
metabolism and the serine synthesis pathway. Glutamine is preferentially used to produce glutathione to reduce oxidative
stress in XTC.UC1 cells, rather than to generate a -ketoglutarate for an anaplerotic flux into the TCA cycle. Thus, growth, survival
and redox homeostasis of XT'C.UC1 cells rely more on both glucose and glutamine than TPC1 cells. These metabolic alterations
are purposeful for oncocytic cancer cells to compensate the defective mitochondrial function and to alleviate excess oxidative

stress.

3
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1. Nagayama Y: Autophagy and thyroid cancer.. ] Cancer Metastasis Treat 7: 6,2021.

2. Matsuu-Matsuyama M, Shichijo K, Matsuda K, Fujimoto N, Kondo H, Miura S, Kurashige T, Nagayama Y, Nakashima M:
Age-dependent effects on radiation-induced carcinogenesis in the rat thyroid. Sci Rep 11 (1) :19096,2021. (IF: 4.996) %
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Research activities in the FY 2021

(1

2

~

(3

N

(4)

(5)

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. Based on the findings, we began to create a MDS mouse model.

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 for Transplantation and Cell Therapy and Japan Adult
Leukemia Study Group.

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.

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. In addition, we are conducting basic
research to develop new therapeutic strategies focusing on the epigenome in the pathogenesis of ATL.

Studies for myeloid malignancies

We 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. Furthermore, we initiated basic

research focusing on MDS and gene methylation status.

3
A B
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Research activities in the FY 2021

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) Detection of Endogenous DNA Double-strand Breaks in Oral Squamous Epithelial Lesions by P53-binding Protein 1
P53-binding protein 1 (53BP1) is one of the DNA damage response (DDR) molecules. This study aimed to assess 53BP1

expression by immunofluorescence (IF) as a biomarker to differentiate between oral squamous epithelial lesions (OSELs). We

analyzed 129 archival oral biopsy samples, including 18 benign squamous lesions (BSLs), 37 low-grade dysplasias (LGDs), 22
high-grade dysplasias (HGDs), and 52 oral squamous cell carcinomas (OSCCs). 53BP1 and Ki-67 expressions were examined
by double IF to assess the type of 53BP1 expression. We found that OSCC exhibited several 53BP1 nuclear foci, particularly
high-DNA damage response (HDDR) and large focus (LF)-type, suggesting the presence of endogenous DNA double-strand
breaks in the cancer genome, which could disrupt DDR and induce genomic injury. We also found a difference in 53BP1
expression between LGD and HGD, but not between BSL and LGD. Among the Ki-67-positive cells, HDDR- and LF-type
expressions were higher in OSELs of higher grades. 53BP1 expression can be a valuable biomarker for OSELSs to help estimate
the grade of oral epithelial dysplasia.

2) Age-dependent effects on radiation-induced carcinogenesis in the rat thyroid

Childhood radiation exposure is a known thyroid cancer risk factor. This study evaluated the effects of age on radiation-
induced thyroid carcinogenesis in rats irradiated with 8 Gy X-rays. We analyzed cell proliferation, cell death, DNA damage
response, and autophagy-related markers in 4-week-old (4W) and 7-month-old (7M) rats and the incidence of thyroid tumors in
4W, 4-month-old (4M), and 7M rats 18 months after irradiation. Cell death and DNA damage response were increased in 4W
rats compared to those in controls at 1 month post-irradiation. More Ki-67-positive cells were observed in 4W rats at 12 months
post-irradiation. Thyroid tumors were confirmed in 61.9% (13/21), 63.6% (7/11), and 33.3% (2/6) of irradiated 4W, 4M, and 7M
rats, respectively, compared to 0%, 14.3% (1/7), and 16.7% (1/6) in the respective nonirradiated controls. There were 29, 9, and 2
tumors in irradiated 4W, 4M, and 7M rats, respectively. The expression of several autophagy components was downregulated
in the area surrounding radiation-induced thyroid carcinomas in 4W and 7M rats. LC3 and p62 expression levels decreased in
radiation-induced follicular carcinoma in 4W rats. Radiosensitive cells causing thyroid tumors may be more prevalent in young

rats, and abrogation of autophagy may be associated with radiation-induced thyroid carcinogenesis.

#X

A BX

A-a

1. Khan K, Fujishita A, Ogawa K, Koshiba A, Mori T, Itoh K, Nakashima M, Kitawaki J: Occurrence of chronic endometritis
in different types of human adenomyosis. Reproductive Medicine and Biology 21 (1) : 1-11,2021. doi: 10.1002/
rmb2.12421. (IF: 4.009) 3

2. Fujimoto N, Matsuu-Matsuyama M, Nakashima M: Single neonatal irradiation induces long-term gene expression changes
in the thyroid gland, which may be involved in the tumorigenesis. Scientific Reports 11 (1) : 23620,2021. doi: 10.1038/
$41598-021-03012-5. (IF: 4.996) ¥ *

3. Kawano H, Kawamura K, Kanda M, Ueki N, Tanigawa M, Ishijima M, Matsumoto Y, Nakashima M, Maemura K: Autopsy
of a patient with restrictive cardiomyopathy with and MYH7 mutation. Human Pathology Reports 26: 300569,2021. Doi:
org/10.1016/j.hpr.2021.300569. (IF:0.172) 3

4. Inamasu E, Tsuchiya T, Yamauchi M, Nishi K, Matsuda K, Sugawara F, Sakaguchi K, Mori R, Matsumoto K, Muyazaki T,
Hatachi G, Doi R, Watanabe H, Tomoshige K, Matsuda N, Higami Y, Shimokawa I, Nakashima M, Nagayasu T: Anticancer

agent a -sulfoquinovosyl-acylpropanediol enhances the radiosensitivity of human malignant mesothelioma in nude mouse
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Research activities in the FY 2021

1) Clinical nuclear medicine:

In the field of malignant tumors, we verified computer assisted diagnosis (CAD) software using artificial intelligence, and
found that there are problem regarding compatibility and specificity and negative predictive value. INCAPS-COVID study
supported by IAEA, in which we have been participating since last year, we summarized the Asian sub-study and found that the
trend observed in the global study that the impact is greater in low-income countries is particularly pronounced in Asia. The
study also found that only in the Far East region of Asia. The study was published in JACC:ASIA.

2) Pre-clinical molecular imaging:

We are conducting imaging research in various fields, including infectious disease imaging, myocardial imaging, oncologic
imaging. This year, the lung of the COVID-19-infected animal models a were observed with CT to image the progression of the
disease. In addition, study of cerebral blood flow using SPECT were performed on the animal model of tick-borne encephalitis.
and found that regional cerebral blood flow significantly increased in relation to the severity of inflammation. We also conducted
research on internal exposure according to radioiodine, and succeeded in imaging the dynamics of 131-iodine taken into the
body.

Our department manages the operation of the small animal PET/SPECT/CT system installed at the "Center for radiation
research and education". We are also providing supports for PET, SPECT, and CT small imaging and its analysis in the various

areas such as pharmacology, dentistry, and oncology.

3) Risk of medical and occupational radiation.

We are studying DNA damage caused by FDG PET/CT imaging, which is common method in the diagnosis of malignant
tumors. After integrating the data from Hiroshima University, we plan to publish the results in a paper. In addition, we are
conducting a joint study with Hiroshima University and Fukushima Medical University on occupational exposure of medical
professionals, which is ongoing from 2019. It was found, some few doctors received very high doses, the younger nurses are
less exposed than elder nurses, probably due to consideration of avoiding high-dose workplaces. A questionnaire survey was
continuously conducted in cooperation with the Japan Radiological Society, and found that the revised Ionization Regulations

Low on April 2021 have led to more strict dose control for lens exposure.

4) Survey for biological and environmental radiation contamination.

The department has continued to measure and study internal radiation exposure following the Chernobyl and Fukushima
nuclear power plant accidents. We also stored the soil samples, which affected by atomic bomibng. These are very important as
samples containing radioactive fallout from the atomic bombings. For future study and public knowledge, we are archiving
those samples.

We also joined the verification survey named "Survey and Research on Construction of Meteorological Simulation Models
and Analysis of Fallout Diffusion according to the Atomic Bombings."conducted by the government and Kyoto University since
2020, We are collecting soil samples in Hiroshima City and Nagasaki City for the measurement of radioactivity to detect

radioactive fallout from the atomic bombings.
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Research activities in the FY 2021

1. Genome analyses of genetic disorders

The task of our department is to reveal the process of disease development including single gene disorders and
multifactorial disorders from the point of genomic alterations. At the first step, 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, and final
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goal of IRUD project is to implement genetic analyses to clinical service in Japan. 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.

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. In this research process, we identified CpG loci that is altered specifically in Kabuki syndrome, and we are

analyzing how this episignature change can affect the pathogenesis of Kabuki syndrome.
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Research activities in the FY 2021.

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 2021

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) Research on health effects due to various environmental factor.

In the FY 2021, we supported the Thyroid Ultrasound Examination of children at Fukushima Health Management Survey
continuously.

As for the research activities led by our laboratory, we managed population-based cohort and have been participating in
community health checkups in Nagasaki Prefecture and collecting data on thyroid diseases in the general population. We are
also investigating the relationship between thyroid gland and lifestyle-related diseases. We have published several papers on
the association between thyroid 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 2021, we assessed the internal exposure of
residents to cesium-137 in the same area and published English paper.

Furthermore, we accepted 3 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.

82



5. HETENEIE - 5143 - BEREVERFANEHRER 42—

R
A BX
A-a

1.

Shimizu Y, Nabeshima-Kimura Y, Kawashiri S, Noguchi Y, Minami S, Nagata Y, Maeda T, Hayashida N: Association
between thyroid-stimulating hormone (TSH) and proteinuria in relation to thyroid cyst in a euthyroid general population.
Journal of Physiological Anthropology 40 (1) :2021. doi: 10.1186/s40101-021-00264-y. (IF: 2.509) *

2. Shimizu Y, Kawashiri S, Noguchi Y, Nagata Y, Maeda T, Hayashida N: Association between thyroid cysts and hypertension
by atherosclerosis status: a cross-sectional study. Scientific reports 11 (1) : 13922,2021. Doi: 10.1038/s41598-021-92970-x.
(IF: 4.996) *

3. Shimizu Y, Kawashiri S, Noguchi Y, Nagata Y, Maeda T, Hayashida N: HbAlc is inversely associated with thyroid cysts in a
euthyroid population: A cross-sectional study. PLoS One 16 (6) : €0253841,2021. doi: 10.1371/journal.pone.0253841. (IF:
3.752) *

4. Maeda S, Meirmanov S, Adylchanov T, Sandybaev M, Hayashida N, Eguchi S, Kanematsu T, Yamashita S: Accuracy of
thyroid cancer diagnosis and surgery in patients with thyroid cancer may be affected by the Semipalatinsk Nuclear Test
Site: A collaboration between Nagasaki (Japan) and Semipalatinsk (Kazakhstan) medical centers. Acta medica
Nagasakiensia 64 (3) :77-80,2021. doi: 10.11343/amn.64.77

5. Sartayev Y, Takahashi J, Gutevich A, Hayashida N: Screening for the 137Cs body burden owing to the Chernobyl accident in
Zhytomyr region, Ukraine: 2009-2018. PLoS One 16 (1) : e0245491,2021. doi: 10.1371/journal.pone.0245491. (IF: 3.752)
%k

FRREK

A EEFER

A-b-2

1. Yesbol SARTAYEV, Jumpei TAKAHASHI, Alexander GUTEVICH, and Naomi HAYASHIDA : #55[a1 i 52 - RS2
FeWL A > 7 77 ~ A, [137Cs Body-burden and the potential effect to health after a long period of time since the Chernobyl
Nuclear Power Plant accident. | 202146 H5H, 4+ > 7 1 >, HAE

2. E.Bur, A Kubarko, N.Hayashida, J Takahashi, V.Firago, .Stetsko,l.Sakovich : {4t 56 2 - BERMARFZEMLT 45500 > » R Y
7 1. [ Spectros c opic measurements of the vessel reaction in the tissues in different blood pressure levels | 20214£2 H 8 H,
T4y, HAR

BB E S ES

WXH—E

Aa | Ab | Ac | Ad | Ae | A5 | SCI | Ba | Bb | Bc | Bd | Be | A%l | %5
2021 5 0 0 0 0 5 4 0 0 0 0 0 0 5
FoRRY—E
Aa wsyii sy | OO Bay mkfv‘iz mp | B | A
2021 0 0 2 2 0 0 2 2 4
RIRBICRIBELEEFRE—E
WO SCREE R A TERE SCI& #kam L HL PR ERE
TR O (R SCHR S0 WIS R SR (SCHE#Em 30)
2021 1.000 5.000 0.800 4.000

Impact factor fE—&

Impact factor

#H 24720 Impact factor

S04 72 1) Impact factor

2021

15.009

15.009

3.752

83



5. MMAFENBIE — 51 - RIE

REZEHLEMANHEL 5 —

HEIGE)

K5 - B (H4EH) TR
WHEE - 208 | 71 9AVTEAA> M JeR 2R B AR SR
WHEE - 708 | HARER JeR P R R R
WHE. - #0E  | SCRITRENR Ry o B 1 R
WIEE - 02 | BRI b C o 7 2 FEN A B R B A
ARG E)

K - B A & % & "¢ A
HIIE - #g $ﬁ%m%$ BRERRT /54— LA TLIRE R 0 T e

o re | THOMARID 2 EHERES TS 5 e 0% 2T
. g
mw e ar | R
BB LR BRI R T
WIS - #02 | PRSP R SBIEgR | s PRI

84




5. HETENEIE - 5143 - BEREVERFANEHRER 42—

e - REEREZEHRAMAHEEL > Z -

BEHRINKRT - BBITER
FEMERTEE

AT T

¥ P BIEE (BHE)
Hedz AR T
e QNS
Bk E : SeAks T

20214F R JE T B SE 7

NRIZ B KG9 2 M2 O 45 T-H08 2 3N AT 3 2 7201213, BB ORI EEL DA K CTH D, 2
NE T, WEBWOOIFRE N RV~ VEENT T4 70y 72 L CRES MR 2% & L%k
BETH DA, HERIIW LT 2 72 ORI ZRAL D 5o AL, FRIGERE RIS RS0 —3
COE7Hu 7 T &[G R ) A 7 HlH E RS | OFRERIIFE 702 =7 b DL LT, 20084F4 7 & 1) Kl
Wl TS R D T BE SRS SR O UEE % BIIA L 720 W RIS EIF RSIR AR B & OV H R B F I e s R < B Y BRfr
BT LHBETH Lo

20214F12H R F L2827 (772%) OBIFH I GRHGEIES MM A L. 209 LU O ZED IRV & b b
FE O HL A & 2km AT O VT EREERRGNIZ7H] (12.6%) & HO TV b, DSADOIAHNI L, Mi19160, FLIR158%. #1264,
B, JFIES3H]. FURER64HI THh o 720 IS N7z EEAAL A & U . DNA/RNADK A - 70 IRAF b FMIEIZAT - T
Who FICIHESNVE O 2 - PRE T 5 2000, BRI A BEMLT 5 2 & T, ABLMEEIC L Ao ShueEs L,
IFNTA—F 2y 7T R&T Y TIVICHEMNT S 2 LT, Tissue Bank i H D729 ORLFE O dt B O REE & bk 4 W78 F
FECWE 29 57— 7t 2 WHEIC T 5,

Research activities in the FY 2021

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.

827 cases (772persons) fresh frozen tumor tissue from survivors have been collected by the end of December 2021. 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 (12.6%). As the site of the cancer, 191 cases of lung, 158cases of breast, 126 cases of colon,
91 cases of stomach, 83 cases of liver, and 64 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 2021

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 2021, we updated about 3900 individual records
on moving in and out of Nagasaki. Approximately 20000 examination records have been added to the database. In addition, we
have gathered about 5600 records of bombing condition from personal documentations for 11000 insufficient old records exists
in the database. Furthermore, we performed about 15000 data-entry of detail movement record after the bombing for early

entrants. We also created a soil material database for measurement records of about 1500 records.

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 FY2021, we conducted further correspondence analysis. Epilation were related to high radiation dose,
but not related other symptoms. Also vomiting were observed with dizziness or headache. And we also performed joint
researchs, those were an analysis related the morbidity and mortality for elderly atomic bomb survivors to elucidate factors of
healthy long life with the Fukushima Medical Univ (FMU), an analysis of low level or low rate radiation exposure on cancer risk
with Hiroshima Univ and FMU, and an analysis of cancer incidence among the patients with 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 142 (+20 for the last fiscal year), with the free connection
was 1010 (-96). And 96 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 14 TB (61%).

FRX

A BX

A-a

1. Chiwata M,Itonaga H,Sato S,Hashimoto M,Fujioka M,Kasai S,Sakamoto H,Toriyama E,Nakashima J,Kamijo R,Kitanosono
H,Kobayashi Y,Horai M,Taguchi M,Matsuo M,Makiyama J,Takasaki Y,Matsuo E,Horio K,Ando K,Sawayama Y,Taguchi
J,Kawaguchi Y,Tsushima H,Imanishi D,ImaizumiY,Yoshida S,Jo T,Nonaka H,Moriuchi Y,Nagai K,Yokota K Hata
T,Miyazaki Y: Efficacy and Cardiovascular Adverse Events of Long-term Treatment with Tyrosine Kinase Inhibitors for
Chronic Myeloid Leukemia: A Report from the Nagasaki CML Study Group. Intern Med 60 (14) : 2207-2216,2021. doi:
10.2169/internalmedicine.6620-20. (IF:1.282) %

2. Tabuchi M,Minami H,Akazawa Y,Ashida M,Hara T,Ichinose K Kitayama M,Hashiguchi K,Matsushima K,Yamaguchi
N,Takeshima F,Kondo H,Kawakami A,Nakao K: Use of vonoprazan for management of systemic sclerosis-related
gastroesophageal reflux disease. Biomed Rep 14 (2) :25,2021. doi: 10.3892/br.2020.1401. (IF: 0.48) 3

90



5. HETENEIE - 5143 - BEREVERFANEHRER 42—

Matsuu-Matsuyama M,Shichijo K,Matsuda K,Fujimoto N,Kondo H,Miura S,Nakayama M,Nakashima M:Age-dependent
effects on radiation-induced carcinogenesis in the rat thyroid. Sci Rep 11(1): 1-12,2021

Sato A,Matsuda K,Motoyama T,Mussazhanova Z,0tsubo R,Kondo H,Akazawa Y,Higuchi M,Suzuki A,Hirokawa M,Miyauchi
A,Nagayasu T,Nakashima M:53BP1 expression as a biomarker to differentiate thyroid follicular tumors. Endocr Connect
10(3):309-315,2021

Akazawa Y,Morisaki T,Fukuda H,Norimatsu K,Shiota J,Hashiguchi K,Tabuchi M,Kitayama M,Matsushima K,Yamaguchi
N,Kondo H,Fujita F,Takeshita H,Nakao K, Takeshima F:Significance of serum palmitoleic acid levels in inflammatory bowel
disease. Sci Rep 11(1)16260,2021

Kurohama H,Matsuda K ,Kishino M,Yoshino M,Yamaguchi Y,Matsuu-Matsuyama M,Kondo H,Mitsutake N,Kinoshita
A,Yoshiura K,Nakashima M: Comprehensive analysis for detecting radiation-specific molecules expressed during radiation-
induced rat thyroid carcinogenesis. ] Radiat Res 62 (Supplement_1): i78-i87,2021

Akazawa Y,Araki Y,Miura S,Kondo H, Hata T,Nakashima M: End of an Era of Sample Collection for the Nagasaki Atomic
Bomb Survivor's Tumor Tissue Bank. Radiat Res 196 (3) :323-325,2021. doi: 10.1667/RADE-21-00058.1. (IF: 3.372)
Mussazhanova Z,Rogounovitch I T, Saenko A V,Krykpayeva A ,Espenbetova M,Azizov B,Kondo H,Matsuda K ,Kalmatayeva
Z,Issayeva R,Yeleubayeva Z,Madiyeva M,Mukanova A,Sandybayev M,Boslsynbekova S,Kozykenova Z,Yamashita
S,Nakashima M: The contribution of genetic variants to the risk of papillary thyroid carcinoma in the Kazakh population:
study of common single nucleotide polymorphisms and their clinicopathological correlations. Front Endocrinol (Lousanne)
11,:543500,2021

X RERERE
MXB—E
Aa | Ab | Ac | Ad | Ae | &5 | SCI | Ba | Bb | Bc | Bd | Be | &5 | %%
2021 8 0 0 0 0 8 2 0 0 0 0 0 0 8
HERRN—E
A-b B-b
~ P ~ Py e
A e [ ma | O | B T T | OO R
2021 0 0 0 0 0 0 0 0 0
RIS RIBELEERB—E
Bﬁd(g"\ e ¥EAEFERRE SCHB# L ¥ E AR
UL (BRSCR0) IS & BE (SCHB#GR=0)
2021 1.000 2.667 0.250 0.667
Impact factor fE—&
Impact factor #E 4720 Impact factor S04 72 1) Impact factor
2021 26.840 8.947 13.420
HHE N
K4 - Bk W GHSELH) B R % B 4
TEHE— - B IR E R (EIEH) RG-SR RE TS
ARy ]
K4 - Bk Z B &£ % 4 M R % B &
TEHE— - P T"qﬁﬁ elearningZ H AR H H AR 4
o — AR MR B XIS OBREIC B 28R | L e e
REHE— - Bh# ,7 %27 — TR JELAE S5

91




K4 - Z B & % 4 R LR
REHE — - Bk Rl o BORSEIZBY 2 MR AHER Rl

BRI 7E B SRR

K4 - " & R f#ft T (! it 3 & H
FAEWFE(C)
HEHE— - B H AR 2 (= ey DI % 1 7> L 72 HE = e g 0 JsUR AT
BB B AR

B 3L [El 75 b (B)
Genome-wide gene-enveronmental interaction

BEHE— - B H A2 Al bR L 2% Sais! analysis of exposures to radiation and nitrates as
modifiers of the risk for thyroid cancer in the
Chernobyl region
Z DAt
PriE 5 128k S M 7-768)

K4 - Wk THENEHE BEAGES | BEGEAH TEEINAE OMEE & 14 & o B
e o i R SR & B AR E S fE SRS
s TR s vebvrosp | R | aiar . SROEHENS O

” H 3% 1k LHPAR %17 - 720

92



AERER

HEHR U 2 7 ISR
ERREEEELFHEIE
20214E10H 1 H~  #alks 468k (Bh#)
202243 H1H~ B 1 W%

HEREDY - DB ED T
20224E 3 A31H  EAFBRE AH M (BdR) SBURRE L v 8 —REarEdE

B AR AT SR P
DFEZHARIET
20224F 3 A31H BEE WH FT &R

T/ LRREE AR
ABECFMEI T
20221 A 1H  AE AT R GEBER)

& - N D v EEERF

I 7% RFHE R 7 55
20214 3 SIEEE RIERFERYEE T
202143 JJ BINEE RRRFERFRE T
2021429 TS RIERFERSFRBEE T

20214F 3 A31H B WEETF (IR XEWEAL L AT IVt vy —~5iF)
20214E 3 H31H BB ERR (Bl B - BRI S)

20214E4 H1H BT WEET GEwBhEE)

20214E4 H1H AT 4RF5% (HEHdR)

202144 H 1 H ST B E (GER)

202148 H 1 H BT Shokdesl (Bh#0) % 7/31F CTHEII% BFIZER

20214E 4 A1 H R AUMAAT Bk B - ERPRARASSAN)

20214E5 H 1 H /W VM43 (BRemife B - 5 F)

20214E 5 H31H  GBEE BEH T (Fawife B - WigesizieE B)

20214E12H 1 H  BRAAW  VaR&E%E Gheefiti B - BiescziEEs) %2022/3 /31 C
20224E 3 H31H  GBEE L 3 GERD OxEIETRAEEREL v & —~EE)

93

6. AEFE



7. THISEEFRREEZEZMAMLERANE —E

THMI3FEE

RERRE - EMZEHALR

H*EFA

- RAME—E

) SEEEES
ine T -
- e PR - W
#ED DNAEBHEIR - I0E R T DR RV AT KB E— REARAE
T R R £ 0D 22 IR 28 S5 A & I 9 A DSBI% . .
o B ) e ot
=D SR DT el AR NS
T DO EANIE B L2 ASERE - B .
p=i N { i B K
I R TS S e TRE | BEREAE
F Vv T A EBHIII BB T AR .
iy P PN
BAO | e w B o pIE » R R R T oRE | O D AR
IR 77 TR & L T ODNAEEG IS E 5 .
E,ﬁ: H77 l“;: 2L
@® B [t Rl Ko
Comparative assessment of carcinogenic potential
of Helicobacter pylori by using additional
5D molec'ular geneFlc markers (polymorphism of Cag- | Eugenii Gomel State Medical University
associated loci) among people affected by the | Voropaev
Chernobyl disaster and Japanese residents with
gastrointestinal diseases.
WA FE R RRE R ORI EMEIC BT 4, B1H ~
=3 i B AL T g
RO | Ao OB | RO
[5%  H0 eF A 8 k L 2 B L 7 7 0 C D T A . .
= " EH NG
A gy omr oz | RRE
53BPL et 2 W 7B IR R I2 BT % .
o £ T s
D | ot R F A
e ¥ F S UEBER RIS X A DNABBAKTE 722 . .
M . " if JFR TLARERS
HHO ST — 2 oo R M KT | B IR
Study of blood glucose levels in people consuming Viadimir
E={e) alcohol to relieve stress, as a risk factor for Pereverzev Belarusian State Medical University
damage of the microcirculatory bed.
WA GE Az 12 B 1) 5 53BPLAE OGS0 12 & 2 515 " . N
SO e SRREL S 2B | sy | s
INE DR
GO FEFEVETGTEE SR 2 & A ATMIG LB o i E1E TR = BIR AT RBL R
EthlOgy-SI.)ECIfIC ro?eé of four genetic 10.c1 Tatsiana Minsk City Clinical Oncology
EN=10) conferring risk for radiation-related and sporadic Leonava Dispensa
thyroid cancer in adult patients from Belarus P Y
Instituti "VP Komi k
PD-L1 expression in radioiodine-refractory | _. State' nstitution . omisarenko
=0} radiogenic and sporadic thyroid cancer from Liudmyla Institute of Endocrinology and
Ukrsine Zurnadzhy Metabolism of the NAMS of Ukraine"
(IEM)
Expression of PD-L1 and PD-1 in poorly | \ 0 Minsk City Clinical Oncology
E9=10) differentiated thyroid carcinoma as a means of .
. . . Frydman Dispensary
selecting patients for immunotherapy
EHO HIRBRIE R P R T OB He % FlRi R
A MR I VI X BATMIEHAL G F A=A A | e g
wae | oo LT Bk Az | AT
TR & » TER S N5 RIENE &R T . .
H BEE )y N
O s i
WHHRGE L RIETFT = v 7 RA v MER 20 | . ) .
o 1) ¥ iy
EHO 3 25T~ — H — DR REE KL e RF
HREHIZHED AV LT 1 % 2 ¥ 5B NI
D WO BB FRIAE va 2] v EBIEAL W T T

DIRIEHIEN T 2 % B O AT

94




THISFERBREEZERMATEANE —E

) B
H5 Y,
7 = 2 R R - Bk
GO TR FERT 2 A SR IR B n T- O o ZE TR AT L B SRS
BRI G 2 12 28 AR TR L S AR D 2°
EHO HIBERREENE LD ARI A2 ) —= > | FhF 1IEH FESEE RIS
VA R0Y R
(AL YIRT DAL 1 e e .
) g;§g1@5@béﬁ/ﬂ7E@LW%Lt B g
(A2 N TG 5 T TR " o .
e HSP92FEE. HNC & 2 A3 A TS RGeS TR S & W sk SRR [
Z DR
O WS HREBFENT DS ASIE A /1 = X 2 OB R R EAT A B FE R
NN RBE O 2L S L. GHRFEED A e
=y i) = L LSS b A T e HE 7% fds
EHO B PEIZ Wb 2 A 9 = X A R RN W 7 B S A
TR R G & AL RS X 2 IR E B e i D 4 . .
o ), 25 =1 2
HED F 2 El R
~ 7 ADGT IR A E T ST AL B _
=t %% TR RS
EHOQ F U s 0T 7 — SO 28 EE g7 it
W B ST U 72~ 7 2 o8 Hil - PR PN 238 1 s
EHO Jfo o NI By HE O AT ~ WS #ah 56 ~ 7 A 2tk | /M 6l Ko BT R R RS
BEVERIIR D A = A L% HE 2 B~
QOYEE RN U G R OB % B EE | | g
TAD | o = 2t e o v o Tt | e BB SR
E=I0) TR TR 233 2 DNARB IO A SO O fi#fT R RRT KR
SRR R \ D FERE T A 5 B ST BUE B /5 Rl 1
i L AN gl I e
EN=(0) RS 1 02 B8 00 L] S1 RN Sl VR 7 155 v SR e
R <1 SR A ELR e :
wpe | EERECEESTETEATAIARAR e wa | mo B
Specificity of the organization of medical care to T
iY=(6) patients with SARS-CoV-2 at the territories affected amara Gomel State Medical University
. Sharshakova
by the Chernobyl disaster
Implementation of the regional medicine T
E9=16) experience of Japan to the territories of Gomel amara Gomel State Medical University
. .. Sharshakova
region exposed to radiation
W w1 < IR IEE MR I 3515 5 PD-1/PD-L1 L . .
=y TN 2 et
TAD | g U fesiis 2 4 = X 1 R El k| BEAE
GG WA L ZADRINGE Y 7 F ViligE #ER A AR BRE:
H O ek oIl 8 & I 2 w7z e b &S o .
5 BENE P 2
TAO | s o 117 2 A RORT A Rl
TR S SEE AR, IR, AEAREEICBIT S .
I"—‘T é‘: e =
RO | gATPF 205 T ot & PRHAS:
TR FALAR & 720l 7 A OV 0 ZE O Hr e .
ﬁ A m;: nz,
E0) e T TR O B 5 HA A FlR R
BN a-v 27 LA Y EEEZFERE Lo+ 7 .
b ot 5o
O a g omsemEA R RE 25 | RS
SHEH T 14 TR R A % Y T i 7 9 R 2 I {5 _
O : %Jﬁﬂﬂ%lﬂ YehE & f ] BE 70 B R A UGS IR IV TEAD AR
ERPY R
P 5% & % - U e 4 2B . e
TG Ziiiéﬁ;;;%ﬁ%ﬁt L 72 g i e 43I B 9 % N L S
Bk e 1 EJUANEEWT . .. .
0 :‘ﬂ K LII B D AR OB T 7 TR, BE it HE e
BNk G
_ V7 A JE I LD A TR .
D F Vv T A ) JE A & AT O A HUIK R G Fh BISEEL Y 5 —

HEOREALIR A T

95




7. THISEERREEZEZMAMLRANE —E

) R
= g EIE
e HEE ot 7 e -
mEO T IR RS SR R % B 72 O o S R HN A IR
- T B 70— 72 V729 4 7R A N
REO KT RO KFE A EvaL Y0 e
O F v b FUBIZ 31T A LRC & DNAFEG-FE Al EE R A B SRR A
HEO R B R X 2 MIHEAE D T %)) 5 o AT g B4 it SR N
_ < ADRH T — ¥ 5 R ADNAOES - [IE D .
i E‘/tu - =d
RO e a5 ot I R
Evaluation of the vertical distributions of radiocesium | KATENGEZA
mED as a function of reservoir features and the implication | Estiner The University of Tokyo
on reservoir decontamination Walusungu
B0 i %%Eﬁt@éloﬁ HOkrg: mE R /N =N
TGRS ERRC B I EE T A v 4E (E
wEO SR) #iE< (Eﬂm(f%ﬁb\fzﬁﬂhﬁlﬁ%ﬂil%%‘& Bl 2 REAKRT
R EINAFEROBIE < R
~ R - R ORI L 5 >~ |, N
BED | e HAX T + — 5 2 BRI B 2 et A BB LA
. Eﬁ]ﬂ(ﬂiﬁ‘/\ﬂ’:T)b'\?r?X BT %R - AR N 1 B T Y 7%
(=10 SRR S < AR 2 O T IWH # RN I 9 B S
B g5
mED ?Elﬂ A R ID S A & ph3E n TR RE D A G s R o
- LR RIS A SEIE R E R TFREORE &5 | . _ - g
fEmEO SRR O fR G20 N = RS R R RS
HEG ;‘;;;‘/-%7:‘/0)5‘7 NS B D R 1o By > 5 —
fRE® HURIREE N O RS RE NI AEME O HAk KRR Rl K
B Effect of antibiotic and hormonal therapy on | Khaleque Kyoto Prefectural University of
= intrauterine microbial colonization in endometriosis | Khan Medicine
Nt RUIRIZ BT 2 R T Y R OBUHIRIREH i .
H HI7E DRTA N =K I E T — FEG DR A &35 NER &2
g Silvei-bRusseHE@%ﬁiblbb)” HICR1 A F VAL S H I ol e
DHI5E
o | FRRIEREAELE B 2 WROEETIN | 0 o | oo
EREELTiA b B - 0 B AT i R VY N
[(BEA 7oy oy bEeE]
OF 7 KBTS E O 5 TR 5 2 BF 7R
OWEIHRIEDS AR & DS A GRS\ 2RI A 5
(OISR S 5= 2 8 Bl 56 O IR F 5%
OHE < EIROTEEZ T 72 AR F R LRI oE
GRETHSEIC BT 2 22 & ke ) A 7 FRIFZE
GORIDEEHEN DI
[fE B EFSF IS 7a Y = 7 b i)
OfKHE - FE SRR AR O BB 2105
QWL OB - THIFREOBSE
QG ER] 0 B FE 3T
DRFHREEICBIT L) A7 332 =2r—2aryOd ) FEICHET L5

96




7. THISEERBREEZERMAMERANE —E

[ B HiFgERRE]
BFIEE - BRATIZEOR G0 ERE HIF L, AT oM - &8 - B2 M L T IS5EE 0 Al 2 semIck
D &b s LEFZE

97



98






	表紙A4pdf用.pdf
	確認用-原研_本文作業用.pdf
	表紙A4pdf用

