2024 K

2024 ANNUAL REPORT OF
ATOMIC BOMB DISEASE INSTITUTE,
NAGASAKI UNIVERSITY



Tilg K&

| "“.
P

RBREEEERERL

2024 K

2025412 1




. B AE S o e 1
D HEBBABEA oo 9
3 ER B EEEN R EERITES EODIER o 3
4. EIRBBEREEFEIIIIESD - 3T — 4
B, FFZRIEBPEEEE - oovovoeeoroeoe s oo s 5
WSR2 7 HIEERPT
IR L s PP 8
l{%}{%{@@{g\*g*&iﬁﬁ%ﬁﬁ ............................................................................................. 12
E&E#%&%%E}??Eﬂ%ﬁﬁ ................................................................................................ 20
E&Ej—;‘ﬁ%ﬁi#@ . Bjjé%'—%‘-ﬁﬂi%ﬁ\ﬁ ............................................................................................. 26
R BE A AT BB
E?%EH@,E*@%E{%%% ...................................................................................................... 32
%ﬂﬁkﬂ%%ﬁiﬁﬁ%%ﬁ ......................................................................................................... 37

F1& - e D v EEERF

LT PIRFEETIFGE SR v ereevesesee et 40

BEES ST I G 4Bl v evereemees e s et 51

T AT b FRHEIEEEIIFZE I e eveeeeee e e et 58
T/ LYRREREITERFT

I TR ZERIFZR AT e veveeeeeeee e et 63

AR - IRRRREEHAN R EL S 57—

;@Iﬁ]ﬁﬁ%;}@ﬁ%ﬁ ............................................................................................................... 68
CORHIUERAT - JRATHD
é—Eﬂg;M‘;H,ﬁ':ﬁi ............................................................................................................ 71
‘%*«ﬁﬁ]ﬁ% .................................................................................................................. 74
AE;E ........................................................................................................................ 77



1. iR#S

RS

R R R b E R e (JERE) (13 TR E O 3RE & O WGHR I N ZERE T B & O
RO NENDOFEEZ BT DA IEREZE ] 2 HAYIZ19624F 127 S LT LR, FURHR & R -
FEEFgE, IHY I L 27 2% VIAELY I35 F 0 X 7 FEB R E e F 2 )L —
Y (Fxv/74)) FREFGGEOERERR . KBRS H— R In CEE K
ATEFE L7 ZOFRTHREHEBBEZEE L L TX CHASNTW D ETEDTA R HIMAEHIZE DS,
RS, O FREFEIIZEIC O B CHEMMWICI Y A TH T, MR LHHEL. HEraRE) —
FL, 3YA% v MI@wXERBREFZTFTCEE L, BUED COFBOMEBELLHIEREL. THT
IT7ELTHBHEBTHERL L) LB LTS,

JFIR R EES0EFEIH 72 545 7 FE, FEFZSETO4EM, 127 —Hlns [HEHRY
A7 FRRFEER T DL TR N B 2e 58 M I [ I B R R - 2e 80 P ) [ # iz 5 -
FHFRZEER T DL T - BRI A e s B AL R 7238 M ] o 5 ERMIHNC L £ L7ze S ogiIic & b,
RIEKFORITACY 7T 43— A LTURBRFERBBENERKFEED A Y b7 — 27 BISLEF -
LEIEgE [ E - ER el m ) oxE 2ok L. & 4 O FREMIC BT 58— A\H
DEBAHED T ZEZRHEIEE LT, I v va VIR MATITE I3,

2023 FEAEFROFEF 12 BV, EH @O R E LT, [ 73— 2NV Y A 750 TR
TR IS R || [T RE BB | O 3 0% 87 F L7z, [ ds o 8iss | MR cld, &
NF CTOFEBPIRE BREENTE 2 K - BEIEL7-012, B - BWEE S S HE o £
B, AR EESW. MESS - HURBRE 2 PO & L20SA OB - WWIRICE T AW3E % %47 L T
WET, ZOF TG BB B L R R P I T AR S A SRR gE o & — [ (2 4 —)
R LE L7z vy — I HIRBRIES; O BAERT 72 2 & BRIRE 2 5E (GERT - BRI, SR
HIE. ARG, O FRENEREESE) T TERURNICAT ) IR T, 2o BIIZEN O FUKER
WENAR) 2 =Lty —LDIFEAMRICL Y, B - BBRSIBFONE2LHTEX2TATTIZ
LoT. BEVWOHEIBZ HEET A5t 2 HEE L. H AR IR 7 O E B89 #6720 i F I EH ik
THIEIZHY T, BRI L 220K T— 5., WHMET -5, ¥/ o745 %
—fE LT = I RN=AEBHES LT LT FEICIZT 7 25 S - Rk, 8K L~ o SRR 2,
BRIREE S, AR BEF EMRO LA HIE A © OWSEE e L. WiZEE M 0 8% 72 @i T LMot
7o TWTC, O THEE S0t REFEKRE Ly 7 —E L L, NEERFRPEE - SWHREY:,
TAYV M=THWGEEFREEHB L RO TITE LS, TRE LT, Zog#lA, EkL7232
O FEFIE AL ICWIFE 2 KR T A ]RT L L CHEIEfLE L, EMRTEOI v 3 VD720 127%
VOZEEREHSTWET,

20254FE9 1]



2. %S

HR R

— BESHRD FEZNR S
Department of Radiation
Molecular Epidemiology

— ERGREEEEUEHARSEHF
Department of Global Health,
Medicine and Welfare

— HgHRY X 7 Hl4EERE —— SRR EEEZNAE ST
Radiation Risk Control Unit Department of Radiation
Medical Sciences

— REHREY - BRI RS
Department of Radiation
Biology and Protection

&R XV RS EF
Department of Health Risk Control

BREMZHRETE
MR ARAR 2R Department of Stem Cell Biology

Cellular Function Analysis Unit B EESTRO T

Department of Tissue Repair and
Regenerative Medical Science

EERE
Management
Committee

— MBEAFZRE ST
Department of Hematology

— BI& - ENT D v [EESP —— BB - SWRIEEM RS

Atomic Bomb Disease and Department of Tumor and Diagnostic Pathology
Fi®  — T Hibakusha Medicine Unit
Director T AV =T EEAEEMRIEF
Department of Radioisotope Medicine

— NBEEEFEWR ST
A L ASEEREATRPY — Department of Human Genetics

Wi Genomic Function Analysis Unit — 4/ LA{EEXHESEH
Faculty Department of Genome Repair

Meeting

— HEIFT R HEES
Division of Strategic Collaborative
Research

— BFHRERT - B { BrREE
&8

Division of Scientific Data Registry Biostatistics Section

—Fa/—EVTOY Y ME S RMEHREE
Representative Office of Chornobyl Tissue and
Project Histopathology Section
— MR - REERZEHENE —— RBAFE - IR EEEERS
HEE> 42— Nagasaki University —Kawauchi Village
Center for Promotion of Reconstruction Promotion Base

Coll.ab.orative Research on Bk - SR
Radiation Environment R . X
Nagasaki University —Tomioka Town
Health Effects . .
Reconstruction Promotion Base
— RIGAS: - KEERT{R EHEERL =
Nagasaki University —Okuma Town
Reconstruction Promotion Base
— RIGAS: - WIERTHEHEERL =
Nagasaki University — Futaba Town
Reconstruction Promotion Base

— RIGKZRET —— BN v EEBE (BEE)
Nagasaki University Hospital International Hibakusha Medicine
(Cooperative Unit)




3. BIREBEERNATEENITEL LUVHRES

FEMEERNTES JOHREHFH
8w . w&s

20244F10H 4 H HEIEFBIRD H AR [V~ AR AR 22 H L $ L7,

20244100 5 H HEERSEAE D H AR S To v 2B FEME] 22HLE L

20244°10H 5 H TLRRELFERENHARTR S [0y 25 TRE | 2ZEHLE L

20244100 12H L HEHBEAHARBRRAN GRS [REFE] 2XELE L.

20244512123 H ICH SR AEBAZ DS RIG KA AR INL 72 MR HE [EHF KU EE] 22EL
T L7

2025452 H19H Sailaubekova Yerkezhan SEEA° [#FEH RS —H ] 2ZH L E L7




4. FREBREERMATHAES - €I F—

RARES - EIF— - ZHES
. 5w - wx

189 e R S - RFbit I - — 2R L X L7z,
ARl TRRECR . RHBANE (R

H1900E JEHFF7ESR S - KRBt I F— 2R L £ L7z
AR L REREE (EFAER)

191 R sE RS - R I F— %L £ L7,

FEAT : Dr. Chung-Liang Shih (Director General, The National Health Insurance Administration
of the Ministry of Health and Welfare, Taiwan) . JI| L #d% (B sSE2448 A W5eRE) VR #0% (WF
Fe B SEHEAE R

H192[0 g4 S - RFEREY I F—%2 L F L7,

AT - Korzun Uladzislauk##Bed: (JEWEEz)

193RI FedE s - Kbt I - — %R L £ L7z,

FERE C Im B (R FEsiERg)

§:19400] WG ES - R I — 2B L £ L7,

ARG AR ERRLER)

H195M FEMFsEsEss - Rkt I F— 2B L £ L7,

FEAT  EAT g, MAkHEEGZ. MBIEL BBhE (RWTERY) . BEHBhE S H=E)
H19600 FEIIFgE4ES - KRR I F—2 L F L7,

AR MR ERE. RAaRSEBeE (EF - SRRTF7EHEEER)

1970 JEIFZEE S - Kbt I F— %2R L £ L7,

SRR AL, MU BhER. EREBhEL (ETRP#)

§51980A FEWIsEE S - Rkt I F— 2B L £ L7z,

AR ObEEdE RRFERE) . o adEHgz (REES:)

H199W FEMFsEsEss - Rkt I — 2B L £ L7

AT W EEEEZ (BRKSE FrELEGYET 7 F v EETAPURTTZERSs v v —)
20000 JEMMRFZEE S - Reebet I F— %2R L £ L7,

A B EIE (BN ERENEL v 5 — - 7 LEEER)

2010 JEIFZEE S - Kbt I F— %2R L £ L7,

AN BEB# EWFEE) . Thi Ngoc Anh Nguyen KB4 (FHREL

H20200 7SR S - R¥BEE I F— 2R L £ L7z
RERT 0 TREEGRZ. WUBhEL OB mHEBARE (R

2024424 24H

202445 H22H

202447 H18H

2024426 126 H

202447 H24H

202449 H25H

2024410 H 23 H

20244E11 H27H

2024412 25H

202541 22H

202541 H31H

2025422 14H

20254226 H

20254:3H26H




7 oh BB R






WIFESEREICE L C, B#EIHEIE, koeBh &L,
O ®wXICELT
T - FEEG WL, BEEEGER, B (), H &Y -tk GEITH)
A RXX
A-a EATRE LI S N B RRC
A-b  EEANERICIBE S AR
A-c =E (HEAELED)
A-d  FNRE. SETEOWIEM S L O R0 E 12 X 2 WF2E R
A-e—1 FMEECEBEINITTARNT 7 &
A-e-2 7Oy —F1 7R
B #BX
B-a %me%ﬁéﬂfﬁ%
B-b MR IR S AR
B-c i (GHEPELED)
B-d  FHRE. SEITEOWIEEME K OWELFE 2 L 2 WH7E R

B-e—1 Fiikicgiisnsz7 72 b7 7 b
B-e-2 70y =51 72

%

SCI (Science Citation Index) 28k S L7z 5w UK O,

O———FAaw

e ——— B FERSE 2 R LT W EERICE D L
* —— B FE R & R L 725

V———T7A4V b= TEE A L

O—— BInT-EBHR = P L7256

=
A
A-
A-
A-
B
B-
B-

a
b

SER-BICEALT

ERFa
TRRERRTE, BRI, S E
-1 Y URY Y A TO—fKHE
-2 FRTO—GHE KAy —%2&0.)
ENDER, F2
TRFERETE, BRI, S H R
T URY T LA TORMIE



5. TR ;EENHIE - 1514 U X 2 #I#IEBFT

Woa iR YU Rl ER

BERD FRZMAIE (REEZE)

ALY T

Pz OLiEE (BHT)
#EZIZ © Vladimir SAENKO
B R © PRESE

20244 P 781G By FEAH

[Fa//—E)RRRECET 2ERERMZR] HHEIL < B o FIRIESSIEICB I 2 BEERN B L OBEER, &
SIFNS OMEEHOEENIER L UATICIE SN2RT L — 3 Otk & H 725 Bk FESNPIEAT & $55E L 720 $k4 13,
FLERFURIE (PTC) B &M MBEEOM T, EFPMEN L EOREBELREAN /ST X — F ITHREHN G EP RSN o722
EERMER LTz TRTOSNMEFE IOV THIRBEO MBI < Mm% RS L 72 7e4E R 2 0EH L. PTCHEE Tl IREE X
N b FURBREDSFE IS W EAYIBH L7z BESMERIREE & OBIE TR & SNDH6ODSNPD 9 B, FETHLEI #PTC
E DR L2 BEDTED SNz DII3ODARTH - 7o e L BIZERNOW S % & et 7V Tl MEROM L 725)
FEAREN., BIIEOHI8B ZHHTE L I b ol SHIT, TA IO CTHEIET—IEMEMEN 2 EE L2, ¥
bbb, HLHSNPIZBWTIE, BALHELNVIZBWTZOMBIEVWT A SN, BHEECIIEENFIRENIEKTTS
ZEERLT

[RAEICEET ZBEEROERERAR) 77 A5 ¥ - TAY FOFFNNL T KFEREF SV — T & O[T
IZBWT, DREICHEES T 582000 & M fa T ICHRT 52,0008 L3 7 2 MIxf LT, 2258 L 72 8RR & fet
FREEE (WFNRL AT T AY VHE) EOREBIRITEiT 5720 TRXTONY T ¥ M EEOENTCld. BETH L o g
DORICRONLEZITL bTRTholze Ty N TV M F—F 2 W EEEMEE 7V Cld, FillkiES &
DRSS VTN LKL, =212 [/ 4 R DLV EHRIBE Nz, BHEORINEZIT 5 72 5BICHE L 2v oh
DOFHETNVIZONWTIE, 5%, ANLT—=9 1y FEHWINAF A 0 T 53T 4 7 AL DNV ETH L, 2O
0y MIBUEDETHTH Y . RO SR IEHAPHIFEIN TV,

Research activities in the FY 2024

[International collaborative study of Chornobyl thyroid cancer] Focusing on the role of genetic and environmental
factors and on their interactions in the development of thyroid cancer after radiation exposure, we expanded our
case-control SNP study of the Belarussian samples collected earlier. We showed that no statistical differences for the
important baseline parameters such as age and sex distribution were observed between the papillary thyroid
carcinoma (PTC) and control groups. Making use of the results of our previous study in which individual thyroid
doses for all participants were reconstructed, we found that thyroid doses were statistically significantly higher in
thyroid cancer patients than in controls. Of the six studied SNPs that had been reported to strongly associate with
sporadic thyroid cancer, only three conferred independent association with radiation-related PTC. A statistical model
that combined the dose and genetic component demonstrated independent effects of the two types of factors and
explained about 18% of the variance of the outcome. In addition, for the first time we demonstrated gene-environment
interaction: one SNP displayed heterogeneity of its effect at different radiation dose levels indicating the declining
contribution of this genetic variant at the higher radiation dose.

[International collaborative research into the genetic aspects of sudden cardiac death] In a joint study with the
genetic group from Nazarbayev University (Astana, Kazakhstan), we performed a statistical analysis of 2000

variants from 200 human genes implicated in cardiac disorders in a group of individuals who passed due to sudden
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cardiac death and healthy control subjects from Kazakhstan. When all variants were considered, very few differences
were found between the group of patients and the control group. Multivariable machine learning models based on the
entire genetic variant dataset also demonstrated low predictive/discriminative performance indicative of excessive
“noise”. After feature selection, we were able to create several predictive models which need to be validated in
independent groups using bioinformatic generation of artificial dataset. The project is in progress and awaits further

development.
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X REERTR
X —E

Aa | Ab | Ac | Ad | Ae | A | SCI | B-a | B-b | Bc | B-d | Be | & | #
2024 2 1 0 0 0 3 0 0 0 0 0 0 0 3

FaRRN—K

e B-b
A P B- &5 HEFE
P [vavoa e | T | PP Sowven [aa | 0| B
2024 ] 1 0 2 1 0 2 3 >

XRHICRIBEEERE—E
RS S 2K YR A FERRE SCH&#m L BB EAREL

i U EL (MRS 30 PR S S A (SCHE # i 3L)
2024 1.000 1.500 0.000 0.000

HH B

VYo vs Y
I - T

Radiation & Health(Z' @ —/ 3N)VEHH) R KFHEHE

H2iED)
| meem | zH&ss | 0 wmeEBRWE

Vrra vsY B % % 2 H [RADIATION BIOLOGY Journal founded by the Academy of Sciences
I -V - HEHEIZ RADIOECOLOGY | of Russia

Yrra w5y % fW 4 2 B [MEDICAL RADIOLOGY AND | Journal of the Federal Medical Biological
I =V - HEHIR RADIATION SAFETY | Agency of Russia

frra vsY B # % Z& H [PROBLEMS OF | Endocrinology Research Centre of The
I - e ENDOCRINOLOGY | Ministry of Public Health of Russia

10



5. HZE EENBEE - mgi# Y X o #1i1E8FT

B IOTR X A AR
| meem | we s [kxswm| 0 wmrmE

B 3L R 7e s k()

Genome-wide gene-environmental interaction
H A2l R B 2% RFE analysis of exposures to radiation and
nitrates as modifiers of the risk for thyroid
cancer in the Chernobyl region

Yrra woY

T - e

Hrva wou FEHEWFZE(C)
S e H AR Al R 2% eSS WFHEEFE IR DO SIE ) R 7 % & 5 #in
A * WERIEH DD ?
Yrrva woY . . A 237 M XCHE
B [NES
IV - HEEGR Rlxs (e Radiation-Related Thyroid Cancer

11



5. TR ;EENHIE - 1514 U X 2 #I#IEBFT

Moa iR Y Rl ER

ERREEREAFMAST (RHAREE)

A% w7

Ei = N o

AT ITHER T, KICH DS

Wi Mtk W o

Kbk T, BEAE, THU ZAR WIN, Liu Mengjie, Aizhan Zabirova

FRYAZ W MG DRGSR, RERA, W, BRI, EWSZ
WFEH D B - /NG i, B, IDHIBR], KA &
FHMER B Tk, BEMIUE

20244 P 781G B FEAK

TS RN NAT - S RIET - KRERT - BUSEHT{H BLE L S & 265 & L - RFse 2 ke L. ERIET, KAERT. MIERTICBIT S
BRI REREAM 2 & R O/ E B 21T - 72137, R OIFEAKICEE S 2 BN OFEM 2 BT N2, e
WL AT VANVAEDBEEZI S L7z, FRREEORTENRES R FNEBHORFICRD Py 7 2 &
LC. MR HEEERUE T 2 ER ORI T 2078517 - 72,

Research activities in the FY 2024

We continued the epidemiological studies based on Nagasaki University —Kawauchi Village, Tomioka Town, Okuma
Town and Futaba Town Reconstruction Promotion Bases. We monitored the environmental concentration of
radiocesium in Tomioka, Okuma and Futaba, and clarified the intention to return (ITR) to the town in residents, and
the relationship between ITR and mental health. As a topic related to the decommissioning of TEPCO’s Fukushima
Daiichi Nuclear Power Plant this fiscal year, we also conducted research on residents” perceptions of the discharge

of treated water into the Pacific Ocean.
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1. Nessipkhan A, Matsuda N, Takamura N, Oriuchi N, Ito H, Kiguchi M, Nishihara K, Tamaru T: Occupational
radiation exposure among medical personnel in university and general hospitals in Japan. Japanese Journal of
Radiology 42(9): 1067-1079, 2024. doi: 10.1007/s11604-024-01579-3. O *

2. Zabirova A, Saiko A, Orita M, Furuya F, Yamashita S, Takamura N: Thyroid ultrasound findings in young and
middle-aged adults living in the region of the Chornobyl Nuclear Power Plant. Radiat Environ Biophys 63(3): 465-
468, 2024. doi: 10.1007/s00411-024-01083-2. *

3. Xiao X, Matsunaga H, Orita M, Kashiwazaki Y, Win TZ, Takamura N: Risk perception in long-term evacuees of
Futaba Town, Fukushima: A cross-sectional study reveals greater concerns outside the Prefecture, 12 years
after the accident. Journal of Radiation Research 65(4): 549-554, 2024. doi: 10.1093/jrr/rrae039. *

4. Matsunaga H, Kashiwazaki Y, Orita M, Xiao X, Takamura N: The Relationship Between Years of Service and
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Traumatic Experiences Related to Radiation Among Local Government Staff Working Within 30 km of the
Fukushima Daiichi Nuclear Power Station. Journal of Disaster Research 19(5): 829-835, 2024. doi: 10.20965/jdr.
2024.p0829. =k

5. Miyata J, Yamanashi H, Kawashiri S, Soutome S, Arima K, Tamai M, Nonaka F, Honda Y, Kitamura M, Yoshida K,
Shimizu Y, Hayashida N, Kawakami S, Takamura N, Sawa T, Yoshimura A, Nagata Y, Ohnishi M, Aoyagi K,
Kawakami A, Saito T, Maeda T: Profile of Nagasaki Islands Study (NalS): A Population-Based Prospective Cohort
Study on Multi-disease. Journal of Epidemiology 34(5): 254-263, 2024. doi: 10.2188/jea JE20230079. *

6. Imakhanova A, Matsuda N, Takamura N, Oriuchi N, Ito H, Awai K, Kudo T: Radiation Exposure Characteristics
among Healthcare Workers: Before and After Japan’s Ordinance Revision. Health Physics 126(4): 207-215, 2024.
doi: 10.1097/HP.0000000000001793. O *

7. Zabirova A, Matsunaga H, Orita M, Kashiwazaki Y, Xiao X, Schneider T, Takamura N: Impact of the discharge of
treated water on residents’ intention to return to areas near the TEPCO Fukushima Daiichi Nuclear Power Station
a decade after the accident. Radioprotection 60(1): 99-108, 2024. doi: 10.1051/radiopro/2024036. *

8. Matsunaga H: Negative Aspects of Self-Imposed Evacuation among Mothers of Small Children Following Japan’'s
Fukushima Daiichi Nuclear Power Station Accident. International Journal of Environmental Research and Public
Health 21(5): 592, 2024. doi: 10.3390/ijerph21050592.
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1. Samuels S, Reynolds ], Sharma SK, Shrestha A, Tiwari A, Bhattarai U, Gautam U, Das S, Trenchard T, Sadat A,
Gan P, Kumar A, Mohammed S, Kattody P, Kathoon N, Kumar S, Sallnow L, Nakashima M, Takamura N, Waguih
A, Werning I, Balasubramanya KV, Kastura AM, Koodalimath RS, Bellizzi S, Das S: Highlights 2024: diverse
insights and perspectives on health stories. Lancet 404(10471): 2505-2534, 2024. doi: 10.1016/50140-
6736(24)02718-1. *

A-e-2

1. Zabirova A, Matsunaga H, Orita M, Kashiwazaki Y, Xiao X, Takamura N: Differences in community awareness
regarding the discharge of treated water from the Fukushima Daiichi nuclear power station. Journal of Radiation
Research 65(3): 413-415, 2024. doi: 10.1093/jrr/rrae027. *
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2. &K 5 NEA International Radiological
Protection School (IRPS)
at Stockholm University. [Risk communication in Fukushima | 202448 H12-16 H, Web, HA

1. &# H :Joint workshop on initiatives of low-dose research co-ordination. [ Acquisition, preservation, and dissemination

of nuclear disaster knowledge, within a framework of “Fukushima Institute for Research, Education and Innovation”]
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2. Matsunaga H, Kashiwazaki Y, Orita M, Xiao X, Takamura N : Social Sciences and Humanities in the Management
of the Recovery Process after the Fukushima Accident Workshop Program. [ Comparison of risk perception about
radiation exposure regarding the Fukushima accident] 2024410 H 26-27 H, KBfF, HA

3. Matsunaga H, Amir I, Xiao X, Kashiwazaki Y, Orita M, Tsubokura M, Takamura N:The 15th Asia Pacific Conference
on Disaster Medicine (APCDM 2024). [ Younger people’s knowledge of the discharge of treated water six months
after its release from the Fukushima Daiichi Nuclear Power Plant] 2024411 H26-27H, V7V, H
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Research activities in the FY 2024

[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 TERT promoter mutations that are strongly associated with aggressiveness and
prognosis of papillary thyroid carcinoma. We reported in the Journal of Clinical Endocrinology & Metabolism that
TERT promoter mutations alter TERT splicing patterns, contributing to increased tumor aggressiveness. Additionally,
we conducted a study on the association between TERT promoter mutations and sensitivity to radioactive iodine
therapy and presented the results at the Annual Meeting of the Japan Thyroid Association. Graduate students Nakaji
and Eto received the Roche Young Investigator Award for this work.

[Radiation biology research] Towards the comprehensive understanding of the late health effects following
radiation exposure, studies using mouse carcinogenesis models were carried out placing special emphasis on tissue
reaction. Spatio-temporal analyses of tissue responses in the thymus, skin and gastrointestinal tract revealed that
irradiation of the niche of carcinogenic target cells may lead to abnormal cell-competitive elimination of
spontaneously mutated cells, and that overproliferation of basal cells responsible for tissue homeostasis in irradiated
skin tissue may suppress the elimination capacity of the damaged cells. These support our hypothesis that
accelerating tissue aging caused by radiation exposure leads to the early manifestation of spontaneous
carcinogenesis. Collaborations with almost all national radiation research centers continued. Several results have

already been published in leading scientific journals and discussed at national and international scientific meetings.
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Research activities in the FY 2024

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 FY2024 in the study on the background of chromosome aberration frequencies in young Japanese, we proceeded
with image analysis of chromosome aberration frequencies for approximately 60 individuals, and also analyzed the
effects of aging and confounding factors such as medical exposure. In addition, chromosome aberration frequency
analysis of X-irradiated samples was performed to investigate the existence of individual radiosensitivity.
Collaborative studies continued from the previous FY (effects research using alpha-ray emitting radionuclides, DNA
damage response study, etc.) analyzed changes in the frequency of chromosome aberrations in At211-treated mice
during long-term breeding. The results of the DNA damage response study were also published in a scientific journal
(Sci Rep 2024. doi: 10.1038/s41598-024-68926-2). Additionally, a new collaborative study on blood collection for
dosimetry, blood management and standardization of the assessment method was started. Also, standardization of
dosimetry methods and emergency operations have been discussed, and efforts to establish a domestic dosimetry
system are being made (Dosimetry committee, Coordination council of the Advanced radiation emergency medical

support center).

[Radiological Protection]

The following research projects are underway: 1) Development of radiation risk communication game tool with
automatic calculation and display funcition for supporting radiation experts in collaboration with Hyogo University of
Teacher Education; 2) Development of soil transfer model for safety assessment of the future fusion facilities in
collaboration with National Institute of Quantum Science and Technology and Hirosaki University; 3) Soil sampling
and analysis of radio-cesium in soil with radioactive fallout in Hiroshima and Nagasaki, as a part of research project
on dispersion of radionuclide by the atomic bombing, in collaboration with Kyoto University, Hiroshima University,
and more than 10 universities and laboratories. We also continued our research on physical dose assessment
including the influence of radionuclide biodistribution on whole body counter measurements, radioactive aerosol
monitoring, and radioactive aerosol measurements for inhalation dose assessment.

In addition, we are making efforts for improvement of nuclear emergency medical training as official members of
Training working groups under the Coordination council of the Advanced radiation emergency medical support center

in Japan.
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Research activities in FY 2024

1. Studies about radiation

We investigated the health effects of low-dose-rate radiation exposure by focusing on tissue stem cells and
mitochondrial energy metabolism. Healthy male mice (10-weeks old) were irradiated with varying doses from 0 to
100 mGy/day for a total of 30 days, and experimental evaluations were performed at one week and one month after
the final irradiation. Our results showed a significant dose-dependent decrease in the number and function of bone
marrow-derived hematopoietic stem (progenitor) cells, but the effects on mitochondrial energy metabolism in liver
cells were not necessarily dose-dependent. We plan to compile and publish the data soon.

We also focused on interstitial cells in the gonads and examined the histological changes in the testes of healthy
8-week-old male mice after exposure to 2 or 8 Gy X-rays. Our results indicated that the expression of various growth
factors in testicular interstitial cells was changed following a relatively high dose of 2 Gy, which may contribute to
the recovery of reproductive function (Reprod Med Biol. 2025;24:€12639).

In addition, we investigated the effects of radiation on mitochondrial morphology and function using newt tissue
cells. As a result, we found that newt tissue cells were significantly affected by radiation, but unlike mammalian
tissue cells, the effects were not dose-dependent (Exp Cell Res. 2025;448:114575). In the future, we will conduct a

more detailed analysis on molecular mechanisms.

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

Newts have an extremely advanced regenerative ability. To understand the regenerative mechanisms of newts,
we performed more precise analysis using transcriptome datasets (PLoS One. 2025;20:¢0323196). We hope it will be
useful for future regeneration-related research.

3. Studies about biomechanical stress

Various pathological conditions are accompanied by the changes of biomechanical cues, such as increased
interstitial hydrostatic pressure, in addition to increased stiffness due to local tissue fibrosis. To understand the
impact of increased interstitial hydrostatic pressure on the development and progression of fatty liver, we performed
in vitro experiments using human hepatocytes. We found that hydrostatic pressure loading altered the expression of
lipid metabolism-related molecules in hepatocytes (J Physiol Biochem. doi: 10.1007/s13105-025-01121-7).
Furthermore, to understand the molecular and cellular mechanisms involved in pulmonary hypertension, we
investigated the effects of pressure overload and hypoxic stimulation on pulmonary artery smooth muscle cells. As a
result, we found the swithiching of smooth muscle cells from a contractile to a secretory phenotype, which was
related to the cytosolic translocation of mitochondrial HSP60 (Cell Stress Chaperones. 2025;30:100089). We also
investigated the expression of various growth factors in human renal epithelial cells under pressure loading (PLoS
One. 2024;19:e0310001).

4. Studies about autophagy

We analyzed the dynamics of autophagy in response to starvation using newt tissue cells. The results showed
that autophagy activation was observed for a longer period in newt tissue cells than in cells derived from mammals
(mouse or human), suggesting the probable contribution to cell survival under prolonged starvation conditions (Life
Sci Alliance. 2025;8:€202402772).
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angiogenesis-modulating effects of coumarin-derivatives. Comparative Biochemistry and Physiology, Part C 278:
109862-109868, 2024. doi: 10.1016/j.cbpc.2024.109862. *

2. Hasan MM, Sekiya R, Zhang Z, Yassouf MY, Li TS: Comparison of hypoxia- and hyperoxia-induced alteration of
epigene expression pattern in lungs of Pleurodeles waltl and Mus musculus. PLoS One 19(2): e0299661, 2024.
doi: 10.1371/journal.pone.0299661. 3
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parkin activity. Scientific Reports 14(1): 7877, 2024. doi: 10.1038/s41598-024-58656-w. 3*
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doi: 10.1371/journal.pone.0300548. =

6. Zhou M, Li TS, Abe H, Akashi H, Suzuki R, Bando Y: Expression levels of KATP channel subunits and
morphological changes in the mouse liver after exposure to radiation. World Journal of Experimental Medicine
14(2): 90374, 2024. doi: 10.5493/wjem.v14.i2.90374. *

7. Ye C, Yan C, Bian SJ, Li XR, Li Y, Wang KX, Zhu YH, Wang L, Wang YC, Wang YY, Li TS, Qi SH, Luo L:
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cardiotoxicity. Journal of Nanobiotechnology 22(1): 464, 2024. doi: 10.1186/s12951-024-02705-z . *

8. Yan C, Xiao J, Peng YH, Li TS: Elevated hydrostatic pressure disturbs expression of growth factors in human
renal epithelial cells. PLoS One 19(9): e0310001, 2024. doi: 10.1371/journal.pone.0310001. *
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Research activities in the FY 2024

1. Study on Skin Wound Healing Process and Scar Formation

In skin tissue repair, inflammation is not necessarily required and is rather considered to be an aggravating factor
that promotes scar formation. In our previous studies, using PU.1 deficient mice, which do not exhibit inflammation or
scar formation, we comprehensively identified a variety of inflammation- and scar-related genes (mRNA and miRNA)
expressed at skin wound sites. Furthermore, we revealed that the initiation of scar formation is triggered by
interactions between macrophages and fibroblasts in the microenvironment. Based on these findings, we conducted
spatial transcriptomic analysis with tissue positional information using Visium (10x Genomics). In addition, single-cell
analysis was performed to investigate mRNA expression in the diverse cell populations present within the skin wound
site. As a result, we successfully identified Integrin, beta-like 1 as a novel scar-related gene whose expression is

induced by inflammation.
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2. Development of Spatial Multi-Omics Analysis

Analysis with Visium alone does not provide single-cell resolution. Therefore, to achieve higher resolution, it is
essential to develop spatial multi-omics approaches that integrate single-cell analysis data. To this end, we applied
bioinformatics-based spatial omics deconvolution, which enabled us to enhance the resolution of gene expression
profiles within individual Visium spots. Consequently, we were able to determine the cellular composition of each

spot and further perform analyses of cell-cell interactions within the tissue.

3. Study on Radiation-Induced Skin Injury

In 2024, a high-resolution spatial transcriptomic technology, Visium HD (10x Genomics), was released. Visium HD
enables the analysis of gene expression within defined areas of 2um? per spot, theoretically allowing single-cell-level
spatial transcriptomic analysis. We established a murine model of radiation-induced skin injury by irradiating with 40
Gy X-rays and conducted functional analyses using Visium HD. The results revealed the presence of various

subclusters of keratinocytes in the re-epithelialization region.
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Research activities in the FY 2024

(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 abnormalities. We found that the profile of
genetic abnormalities or chromosomal abnormalities 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 have created a
MDS mouse model and are analyzing that mouse model. In collaboration with the department of Human genetics
and the department of Pathology in our institution, basic studies on genetic damage in blood stem cells have
been initiated using a model in which mice are irradiated. In addition, we have initiated a project to collect peripheral
blood and oral mucosa samples from atomic bomb survivors, particularly those exposed at close range.

(2) Clinical studies and basic research on leukemia
We analyzed the results of chemotherapy and allogeneic hematopoietic cell transplantation for leukemias, MDS
and adult T-cell leukemia-lymphoma under collaboration with Japanese Society of for Transplantation and
Cellular Therapy and Japan Adult Leukemia Study Group. In the basic research, we are using conditional knockout mice
for MLL4 (Kmt2d) and are investigating the role of MLL4 in hematopoietic stem cells, with a particular focus on the epigenome
in these cells.

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

(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 mutation on the outcome of allogeneic stem cell transplantation for MD
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BRAF ""°B X O TERT -pZROAFIX, FLFRE (PTC) OEME L FHRARICECEEL TS, LA L. PTCOWIR
e BIE T OMERAHOE T TH L, FAE, PTCEE B 5 WIRKEER % & T R EL 22 A58 & BRAF
VOOERs X INTERT -pZE5t L OB 2 5ii+ A Z L # HAY L L7zo 20184E1 3 A 520234E 107 £ T2 H—Hai% THEHYIZE)
WS N7-PTC 37561% . BRAF "B X O'TERT -p_EARDAFAENI LD EBAIM XI5 L7z BESEITE O WIRMIF# %
B O BRI B R R A BTN L. ERRIR B  RE & S SRIRAE & O BRI A SRS HRRE L 720 CoxHeBINY — FET L%
VT, TR AR A A H (DFS) 125 2 2 8% T L72e ZORE. BRAF "B X O TERT p»_H
ZEIE, PTCEBIO D H786) (20.8%) TIRE S L. DFSOMEHM & ARITHE L Tz, SERMITCIE, EkNER (55
Wl k) (OR 12.083. 95% CI 4.498-32.456) . JEHHY A 2.0 cm#® (OR  2.722, 95% C 11.104-6.712) . IEHEHE D/ 1
RZ&4L (OR  16.114. 95% CI 3.155-82.296) . Ik OFLEFRZEH (OR  17.573, 95% CI 3.462-89.201). YRR A5E
£ (OR  4.012, 95% CI 1.084-14.849). #UhH KRR/ ER (ETE) (OR  4.156. 95% CI 1.209-14.282), WIRMETE
(OR 6.517, 95% CI 1.734-24.490), Ki-67 LI 5%LL L, OR 12.145, 95% CI 4.354-33.877) \&BRAF """ & TERT -pZ it
Btk & A RICBIE LTz, S OICERIEGMIE, REBEWSHTH L 2 L. HET A APRKEnT b, EELED 53R
Ak, B OFLEIRZE . EEFEFEME. ETE. B L UKi-67 LINHWI & EFZICEE L Tz, 25 O I3 Z BILH
HOHFFEERELTEY) . PTCERICBW TG T LUV TORIIARD 5 b,

2) ORFEERFELERBREICETZS / ARREHDIBELE U TOHERHFELREEIC K 553BP1 R HEBE DFT
CIPENREE R V- B2 e (OPSCC) oIS, Y A 7 HPVASFHEIC B 2 — A% D pl6 MR EZ R, 7/ A
ANEEM (GIN) OFFETH HDNABEGIGE 5 T-53BP1 & #iEFEIEKI-67 0 — HEAE S Gzt (IF) 12X 5040 hEE,
FUE 72 53BPIA B 4 Llisds OFHE L RIS L Tn b L 2L 2T Lz, A id, Dl FEERMRICB TS
53BPIBN 7 # —# A (NF) O¥AEOMITE & BIZHINT 5 2 & 2/R L7z, 53BP1 NFO4-4ild. in situ hybridization
|2 Apunctate typeDHPVY 7 F V454 L pl6 M S@f B o84 — > & X { —%% L T\, HPV®Dhost genome™~?
integration & B# 3% Z L AVHIB L 720 ARBFZETIE. HPVIKAFME DB & OIRKAFEOPSCC % & o PR ~F- - 52 93 25 Lk
2B HGINTRIZ L L CO53BPIZHLY 4 7% “EIEHRIFICL VIERT 22 L2 HE Lz, BRE LT, BRMEmEL
OPSCC. HPVAKAFME & IKAFEOPSCCIZ BT, 53BP1OBNBIICA B R EZNH H 2 L ATRENT, OPSCCIZBIT S
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53BP1O R FEBUHEE L, 5B XL R EABICHEEL T a5, 53BP1 & Ki-675E8l0 —HiF#k
IFfERTIZ, OPSCCOEMEB L U FRE2HET 2 AMAEY -V ERDTRRMED S %o

Research activities in the FY 2024

Our research projects include “Diagnostic and molecular pathology for cancers, especially thyroid cancer” as well as
"Molecular pathologic study of cancers from A-bomb survivors” and "Analyses of molecular pathogenesis for
radiation-induced tumor”. In FY 2024 we have accomplished two results as following.

V600E

1) Association between gross features and coexistence of BRAF and TERT promoter mutations in papillary thyroid

carcinomas: a combined analysis incorporating clinicopathologic features

The coexistence of BRAF"" and TERT-p mutations is considerably associated with aggressiveness and poor
prognosis in PTC. However, the association between gross findings and genetic alterations in PTC remains unknown.
We aimed to investigate the association between clinicopathologic features, including macroscopic features, and the
coexistent BRAF'"" and TERT-p mutations in patients with PTC. We retrospectively analyzed 375 cases of PTC
surgically resected between January 2018 and October 2023 at a single institution, based on the presence of
BRAF"" and TERT-p double mutation. Clinicopathologic features, including gross features on the cut surface of
tumors, were evaluated. Subsequently, the association between clinicopathologic features and mutation status was
statistically examined. Cox proportional hazard models were used to analyze the impact of molecular pathological
features on disease-free survival (DFS). The BRAF""" and TERT-p double mutation was identified in 78 (20.8%)
patients among the PTC cases and was significantly correlated with shorter DFS. Multivariable analysis revealed that
factors such as relatively older age ( 55 years) (OR 12.083, 95% CI 4.498-32.456), larger tumor size (2.0 cm) (OR
2.722, CI 1.104-6.712), lobulated tumor margins (OR 16.114, CI 3.155-82.296), papillary excrescences on the cut
surface (OR 17.573, CI 3.462-89.201), solid-cut surface (OR 4.012, CI 1.084-14.849), minimal extrathyroidal
extension (ETE) (OR 4.156, CI 1.209-14.282), gross ETE (OR 6.517, CI 1.734-24.490), and Ki-67 labeling index (LI)
(5%, OR 12.145, CI 4.354-33.877) were significantly associated with the double mutation. The BRAF" and
TERT-p double mutation in PTC was significantly associated with relatively old age, larger tumor size, lobulated
configuration in tumor margin, papillary excrescences on the cut surface, solid-cut surface, ETE, and high Ki-67 LI.
These features are suggestive of the presence of the double mutation and should be analyzed at the molecular level
in patients with PTC.

2) Analysis for type of 53BP1 nuclear expression by immunofluorescence as an indicator of genomic instability in

oropharyngeal squamous epithelial lesions

A subset of oropharyngeal squamous cell carcinoma (OPSCC) is caused by the high-risk human HPV, which
expresses pl6™* immunoreactivity. Dual-color immunofluorescence (IF) analysis of TP53 binding protein-1 (53BP1)
and a proliferative indicator, Ki-67, to elucidate genomic instability (GIN) in tumor tissues revealed that abnormal
53BP1 expression is closely associated with carcinogenesis in diverse organs. We have previously demonstrated that
the number of 53BP1 nuclear foci (NF) in cervical cells increases with cancer progression. The distribution of 53BP1
NF was similar to that of punctate HPV signals, as determined by in situ hybridization, and the pattern of p16™*
overexpression. The present study aimed to confirm the type of 53BP1 expression using dual-color IF as an indicator
of GIN in oropharyngeal squamous epithelial lesions, including HPV-dependent and -independent OPSCC. This study
identified significant differences in the nuclear expression of 53BP1 between benign oropharyngeal epithelial lesions
and OPSCC, and between HPV-dependent and HPV-independent OPSCC. We concluded that the incidence of
abnormal 53BP1 expression in OPSCC is significantly associated with stage classification and overall survival.
Therefore, double IF analysis of 53BP1 and Ki-67 expression may be a useful tool for estimating the malignant

potential and prognosis of OPSCC.
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Research activities in the FY 2024

1) Clinical nuclear medicine:

In an effort to standardize the diagnosis of cardiac amyloidosis in the field of nuclear cardiology, we examined
whether imaging at 1 hour or 3 hours after Tc-99m PYP administration was more appropriate, and proved that
imaging at 3 hours was more appropriate. In addition, in a reading experiment of cardiac amyloidosis, we found that
reading from three directions was useful in reducing inter-observer variability. These and other results were included
in working group report established by the Japanese Society of Nuclear Cardiology, and a standardized method for

the nuclear imaging diagnosis of cardiac amyloidosis in Japan was compiled and published.

2) Pre-clinical molecular imaging:

We are conducting imaging studies in various fields. The research on the application of cyclodextrin for the
protection of the thyroid gland from exposure to radioiodine is continued. In this year’s study, we found that the
duration of cyclodextrin intake significantly affected the inhibition of radioactive iodine accumulation, which greatly
contributed to the establishment of a methodology for its use as a protective agent. This research is being conducted
in collaboration with Kumamoto University, Shinshu University, the University of Tokushima, and the University of
Tokyo.

In addition, our department is in charge of the management and operation of the PET/CT and SPECT/CT

systems for small animals installed at the Center for Radiation Research and Education in Nagasaki University

3) Risk of medical and occupational radiation.

Collaboration study with Hiroshima University and Fukushima Medical University regarding DNA damage caused
by administration of F-18 FDG evaluated with quantification of aberrant chromosomes is currently being submitted
for publication. The results of the questioner survey conducted in 2021 and 2022 with approval by the Japanese
Society of Radiology (JRS) were published. As a result of the this survey, it was found that the revision of the Ionizing
radiation protection law in 2021 did not directly affect the exposure dose of medical workers, but the revision had a
certain effect on more strict management of the exposure control. A study conducted at Nagasaki University on the
effect of lens protective eyewear on the reduction of lens dose revealed that some radiation workers may exceed the
revised lens dose limit, and that the lens dose can be reduced by half by wearing lead-containing protective eyewear

to prevent this. This finding was published.

4) Survey for biological and environmental radiation contamination.

We continue to measure and study the internal radiation exposure associated with the Chernobyl and Fukushima
nuclear power plant accidents.

In addition, as part of the survey for radioactive materials from the atomic bombings in the Study Group on
Verification of Special Exception Areas for Class I Health Examination, etc., which has been implemented by the
Ministry of Health, Labour and Welfare since 2020, we continued the soil survey in Hiroshima and Nagasaki under
the project “A research and investigation on meteorology and soil associated with atomic bombing” by the Combined
Research Institute for Nuclear Science and Technology of Kyoto University. Soil survey in Hiroshima and Nagasaki

was continued. This research will be continued in FY2025.
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1. Imakhanova A, Matsuda N, Takamura N, Oriuchi N, Ito H, Awai K, Kudo T: Radiation Exposure Characteristics
among Healthcare Workers: Before and After Japan’s Ordinance Revision. Health physics 126(4): 207-215, 2024.
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doi: 10.1097/HP.0000000000001793. O *

2. Mizutani A, Kobayashi M, Nishi K, Fujita KI, Takahashi K, Muranaka Y, Sato K, Kitamura M, Suzuki C, Nishii R,
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mequitazine for evaluation of hepatic CYP2D activity. Front Pharmacol 15: 1397288, 2024. doi: 10.3389/fphar.
2024.1397288.
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tomography/computed tomography parameters are associated with histological outcomes in superficial
esophageal squamous cell carcinoma. Scientific reports 14(1): 2024. doi: 10.1038/s41598-024-65066-5. *
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internalmedicine.3986-24. %
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Infectious Diseases by SPECT. Molecules 30(1): 38, 2024. doi: 10.3390/molecules30010038. </ *

7. Kawano H, Nishizawa RH, Eguchi C, Yoshimuta T, Kudo T: Amelioration of global longitudinal strain and
myocardial 99mTc-pyrophosphate uptake after tafamidis treatment of wild-type transthyretin cardiac amyloidosis.
European heart journal cardiovascular Imaging 26(1): 2024. doi: 172.2024: 10.1093/ehjci/jeae240. *
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Research activities in the FY 2024

1. Genome analyses of genetic disorders
In addition to the genomic analysis of single-gene diseases, the pillar of research is to elucidate the onset of

diseases from the perspective of the genome, targeting all kinds of diseases such as multifactorial diseases. Genome
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analysis is performed for the purpose of identifying disease-causing mutations and causative genes of rare genetic
diseases, and research on events related to gene function analysis and gene function is being conducted. The entry
point for research is the identification of disease-causing mutations based on genome sequencing by short-read next-
generation sequencing (shNGS). The Department of Genetics at the Atomic Bomb Disease Institute participates in
the establishment of a nationwide system for diagnosing difficult-to-diagnose patients (IRUD: Initiative on Rare
Undiagnosed Diseases), is working on the elucidation of hereditary diseases of unknown cause and cooperates the
clinical implementation of genomic medicine. In recent years, we have begun epigenetic analysis of diseases from the
viewpoint that diseases develop not only from base changes but also from base modification abnormalities.

Since shNGS analysis alone was found to be insufficient for “whole genome analysis”, we introduced a long-read
next-generation sequencer (IoNGS) and performed loNGS for cases in which the cause could not be identified by

shNGS analysis. We also started searching for structural and methylation abnormalities.

2. Research into the mechanism of human papillomavirus-induced cervical cancer

Many human cervical cancers are caused by high-risk human papillomaviruses (HPV) infection. However, the
genomic factors of HPV that determine the high risk had not been identified. We have revealed that four amino acids
in the E6 protein of HPV are highly conserved in high-risk HPVs. However, it remains unclear why the E6 protein,
and specifically these four amino acids, are related to the development of cervical cancer. The fact that it has been
conserved throughout the evolutionary history of the virus is very strong evidence that the E6 protein itself plays an
important role in the onset of cervical cancer, and we are currently conducting research to elucidate the mechanism
of E6 protein in cell proliferation and malignant transformation. In addition, since the genetic predisposition of the
host, "humans,” is also thought to play a major role in the onset of cervical cancer, we would also like to proceed

with human genome analysis related to the development of cervical cancer.

3. Development/advancement of quantitative analysis method for methylated DNA

Some cases of hydrocephalus are clearly primary ciliary dysfunction (PCD) diseases. In our department, we have
shown that CFAP43 mutations cause normal pressure hydrocephalus. After that, we have found that all of knockout
mice we generated with ciliary genes have ventricular enlargement. It has been thought that this is due to abnormal
cerebrospinal fluid flow caused by impaired ciliary movement of ependymal cells in the ventricular wall, but the
mechanism by which hydrocephalus develops neurological symptoms remains unclear. CFAP43 gene mutations have
prompted us to begin research in our department with the aim of elucidating the process by which hydrocephalus

develops neurological symptoms using model mice.
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Research activities in the FY 2024

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.

4) Basic research on the thyroid gland.

In the FY 2024, 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. 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. Basic research on the thyroid gland is
elucidating the effects of radiation on the thyroid gland.

In the FY 2024, we continue research on the association between thyroid and lifestyle disease as results of this
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cohort study. Moreover, we have assessed the relationship between internal exposure to cesium-137 and the dietary
habits of residents in the area around Chernobyl.

Furthermore, we accepted joint research projects from overseas related organizations and a 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. We also conducted a few research projects as the Triangle Project between the three centers.
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Research activities in the FY 2024

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.

896cases (837persons) fresh frozen tumor tissue from survivors have been collected by the end of December
2024. 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 102cases (12.19%). As the site of the cancer, 219 cases of lung,
170cases of breast, 132 cases of colon, 104 cases of stomach, 87 cases of liver, and 66 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 2024

In the Biostatistics section, an atomic bomb survivor database was established for the purpose of facilitating
epidemiologic research. We are conducting epidemiologic research on the health effects observed in atomic bomb
survivors. Additionally, we are providing GENKEN IT services to support the educational and research activities

conducted within this institute.

1) Enhancement of Atomic bomb survivor database

In 2008, the follow-up area was expanded to encompass the Nagasaki Prefecture. The database currently
contains data on 120,000 atomic bomb survivors living in Nagasaki City and 50,000 living outside Nagasaki City
within the Prefecture. In the 2024 fiscal year, approximately 3,700 individual historical records on moving in and out
of Nagasaki were updated. Additionally, approximately 15,000 examination records were added to the database. The
A-bomb Survivor Certificate numbers that had not yet been registered were added from the original ledger, and
approximately 75,000 numbers were entered into the database in FY2024. Furthermore, images and data of 1,500

outpatient medical records of the Nagasaki Red Cross Hospital (for the fiscal years S36) were entered.

2) Epidemiological researches and Joint researches of Atomic bomb survivors

We are currently conducting a study to investigate the long-term health effects of A-bomb entrant survivors who
were entered into the proximal area of the hypocenter following the explosion. A data set comprising the detailed
behavior of 15,214 entrants by FY2022 after the atomic bombings was created. The availability of detailed
information on time of entry and duration of stay is of crucial importance for the detection of effects in observational
studies of cancer mortality risk. In FY2023, a follow-up and analysis of cancer mortality data from 1970 to 2015 was
conducted. A stay of more than one day on the day of the bombing was found to be associated with an increased risk
of cancer mortality. In FY2024, we attempted to analyze the integrated exposed indices, but no statistical significance
was observed. Further analysis is needed. In collaboration with other institutions, we conducted an analysis of factors
contributing to longevity among the elderly individuals exposed to the atomic bomb in cooperation with Fukushima
Medical University, linkage of A-bomb exposure information with patients at Nagasaki Red Cross Hospital.

Furthermore, statistical analyses were conducted as a joint research.

3) Administration of Genken IT services

The system is responsible for providing information infrastructure services to overseas researchers and
graduate students, etc. The number of terminals with registered a wireless LAN, GENKEN NUNET1 connection was
155 (a increase of 6 from the previous fiscal year), the number of terminals with free connection, GENKEN FREE was
1,242 (a increase of 5 from the previous fiscal year), and the number of terminals with “eduroam” connection was 85
(a increase of 11 from the previous fiscal year). The total amount of shared disks for departments and projects was
approximately 10 TB (45% utilization) at the end of FY2024.
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