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Hamada N, Kawano KI, Nomura T, Furukawa K,
Yusoff FM, Maruhashi T, Maeda M, Nakashima A,
Higashi Y. Vascular damage in the aorta of wild-
type mice exposed to ionizing radiation: sparing and

enhancing effects of dose protraction. Cancers, 13: 5344,
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. pT. pEx. JEEHEMOM LSS, SF MRk LR ) > 233k
EHEOBEE, V) 8RR, EIREER ORI, SRR
%#Tld MIBI index. BRAF 25X P53 FEBIBIE & L 720

INFITIF v/ 74 B & RIFD N R/
W AR O FIRFEE I B DN O BIHLRR 2= M W5 & 47
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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. 2021 Sep;31(9):1322-1334.
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1. Shimura T, Nakashiro C, Fujiwara K, Shiga R,
Sasatani M, Kamiya K, Ushiyama A Radiation affects
glutathione redox reaction by reduced glutathione
peroxidase activity in human fibroblasts. Journal of
Radiation Research in press

2. Shimura T. ATM-Mediated Mitochondrial Radiation

Responses of Human Fibroblasts. Genes 2021; 12(7).

. Shimura T. The role of mitochondrial oxidative

stress and the tumor microenvironment in radiation-
related cancer. Journal of radiation research 2021;
62(Supplement_1) 136-i43.

C OB, IO —BR, SEHE, EIEEE, BRI b

) T b DR DB L AR U RSB 7E DO RR
BRI 20215 70(2), 160-165.
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Assessments of DNA Damage and Radiation Exposure
Dose in Cattle Living in the Contaminated Area Caused
by the Fukushima Nuclear Accident. Sato I, Sasaki ],
Satoh H, Natsuhori M, Murata T, Okada K. Bull Environ
Contam Toxicol. 2020 Sep;105(3):496-501. doi: 10.1007/
s00128-020-02968-w.
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Sci., 22 (2021) 12254.
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irradiation. Fundamental Toxicological Sciences,9:2,47-59,
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AT, BMERIICIC I 28 MEETELZIBE L L
C. DNA ZRSHYIMH SR MK S8 20 &12 & 0 il g 19 2
REPOG DS Z % A%, MR RPIX T FEEN ZINE &
IREBRVWHEPRMEICh - Tl L2 5N, i
BEC LIFRUA R 2 LWEEING, 2O L) BInE %
RS FITHRMT 2121, 94 TEVA A=V 7128 %
BIBENENTH Do AR, ARG PREEL -
BUR S ERHG O 72D O G HGEIETF 2 L. Ak 2l
WBCTIA TN A=V Vv IR KRR MET L L
HE L7z,

FLEFFEMAEFEIZIIN T TIZ, 7 AB LU0 O
MR LTy MR A > Y —% — & 53bpl D7 + —
A AR BEE TN ENR LR L85 8y LRG3,
INHEVA M=y ZI2RBIE® L2 L TDSB B L
I 5 AR T % Rl \Z HOGBISE T 5 720 0 N LA HG#E IR
T (Focicle) 12X 25474 A= ¥ Z7HM (Otsuka &
Tomita. 2018) Z 3z L C &7z,

AW TIZ, T, BMEICZ 0 -2V T L2 T 2D
53bpl 7 + — A AR FI & RFP & @l S ¢ 7215 &,
Fucci (Sakaue-Sawano et al. 2008) Tl g & 7= Mg H
WA Y r—%—% 2,57 (hGmnn/hCdtl) %, #NhZ
NRR U0 87 L LTHRAT G EET 2 6K
L7ze 2Nxd LITROSA26 7 — A THRAIZET I AI K
R & —%fEH L, ROSA26 #IIFERMIZ ) v 7 4~
9 5% 72 @ CRISPR-Cas9 @ gRNA Byl # DX 7 ¥ —
L BICNIH3T3Mific =L 7 buRL—2a v &fio
720 BNV =% — % T RFP OHOLFITEINE 2217,
Focicle DZ BB 720 THITE D, T CITHER
A0 YFP #illatk L ER LT L2 LT RARpEN0
T A =N ARFRICBET A ENTEL, T, &
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5 D ORI RS 247 9) 7 EHSE I o dh o FZERALIL £
DA BT AHIEICHHTH . SRITH AR
DIATA A=V V7T =7 OFHIENT %,

FFRERX

KF WA, Bl AH AV A RS TRNMA
A= 7RG L 72U AE T 7L O SRE~ O HUY #i
B TR ZE 56 (2), 224-235 (2021)

#E1-11
Zv NLERICHI13 LRC & DNA B151RF

FRITHER
kmprgEREE « 40 EE
(R AR R R DRE R 7 =71 -5 -)
JKH s}
CRFRIFHATORIE 2 BERE RS2 BT © AR )
ZAMERES - R TEH]

(Feles K5 AR e B B BRI R T+ dEI%)

=

it %8 & -

N

MEAR - MIERR - SBRORESF

PR L & WEE 7V 2 o AR R R o e )
2 7 GG, HEHRAEAAAL =V =Y a v OARERS
FTIEEMEL TS (EIBSH MRS 2 5 2 i 99,
KE BEIR VII ZHASMEHES) . —F. B0 AOFEKM
fa XMk EME s L XM ThrEXLNTH
0. S AR O SR o TR AR 45
=y T—va v PDHOBBICLZ 2B E2HGET A2 L
MU EEIC e > C& 2o T TARIIETIZ, BABAV AT D
KLEV, T2bL, MBINERBOK S HVko—>
THLHFMITHEH LT, MEkSHIILIZEBT 5 DNA #H %
EERL. AL X WETE TV OB R EF GRS 5 2 &
FHRE LTV,

AM3EEIEZ, FIVUEMME G-nF = -2 -7
¥ o) Yy, EdU) TR S M7 LB Ok IR
FRE (label retaining cell, LRC) Z388r L. HfadEsg -
SALEE G 2 EBRROEMEE M Lz A Mo
Y= —FHT LEMBOMELH#NT S L2k
0. BAEMRLICI Y A F 17z EdU o4 bl ~ o817 %
MERTELLEMERZRWETIENTE, 72, HMOF
IVUVEUWE L O ZERGAC X o THIREE 2T
LEBLIT o7z, SRIE. IS OEBRE M LM
HMERL LD ERICMY MO TFETH 5,

FRMX
Lo
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#51-12
1BAREIXGTIRIC K B HIFLSE DINHIZ) R DAE
#r

ARZTHEE
AR - g B
(R IERL R A IR A FJE 2 - Bi)

SR bF7EH DR g
(BRHEIER RO MR 3
N

(B IERL R A IR AR e - B0
ZAWIFEREF - RH R
(Bl R 27 SR P s i R AR SE T - )

MRAAE - MERR - SEORLEF

BTV F — OB IE. DNA HE MK %2 7%
MY B —H. BEHA L I Y ARERBISIEE THRE S
T B AR O B BB I PUERLRE R DNA 15755 %
LT 2 2 LA S TWSE, SO ik, Mt S
L WL O IR R O RIS E . MastasiFE s
ZRWNC D B MDA % LFFT 2 WHREEZ R L T
%o

ARIFZETIE, B » S oMmEREICEVFLESNS
PCI2 fifad 7 K b — 3 21289 % 01 ~ 3Gy ® X MLl
WoRBEZRR]ze ZO/KE, TOTH M= RZMFR
FEHO 1 Gy B X hEll S, AfEREIYEHE SIS
CENHLNE o T, M EBEOMBEZM@NT LzE 2
Ay M OEIEAIEZ 5 TwWd 2 LRSS h,
72 pKAPL 12 X 5 ATM K421 7% DNA G BEIC X 5 7
AN =Y 2O Z > TV B WREMDRIB SNz, &
512, 7EM =V ADMTICEE T2 A L ABERTO
WAL 2 AR 2 72012, MEREICEZ TR b= A
OEATHIETA L S p38 & INK O ERfbhgin 2z Bigg L
e ZAh, 1Gy BT X D p38 1ML TWw72d 00,
INKIZETF LTz & 512 MAPK (2xf L C R R e
PHOTEERMEA LIV /FOuY YRR T 7S —ET
& % DUSP1 i~ B E M7z L 2 A, MiEkRZIC X
% DUSP1 & —#tk O FBEFEICH L. 1 Gy BE»Z D
BHLANVZHMRESELZEPHO L R o 72, Lok
Fid, 1Gy e X v p38 FEHHI M X % DUSPL o~
UA M= 37 FMREFBHE, INK 28+ 5 22T
TRV AZWHITHI L EZREL TS,
AWFFETIE. 1Gy @ X M4 2 DNA #6151 77
MRZEDFEMEAL & DUSPL #5812 X o TS5 p38 &

INK BEERIICBUI A28 A =2 Y 7 F MR LT,
I3 B 25355 ORI AE & PO 3 2 W e 2 7R L 720 51213,
WA & 2 MR sE I 2B 722 & D Tdh % 2% MR T 5
72O % FHET 220502 AT L, & 5ITHMZ
TENT % 4T > TV & 72\,

R

Yuki Nakamura, Shinsuke Katoh, Junya Kobayashi,
Tomonobu Umeda, Yoshiko Kobayashi, Satoshi
Numazawa. Low-dose ionizing radiation suppresses the

apoptosis-induced by serum-removal culture. Fundam.
Toxicol. Sci. 8(7) 249-260 (2021).
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#1-13
IBHRE - (BEAREFEHIL < IC K B ALEREFHIFY
D EREHT

ARZTHRE
SAFFEERE - UK Kl

(BT RIAHATR IR RGPS
ZAREREE i o h

(R BRI RS RREE R AR ZERT © E8I%)

MREAR - IERR - SBRORES

DS AN BT BRETFEMINL & U T oMLk o B A
HAE, RBENSE LI Hho7e LLAEDSH, KlE -
AR R PE < IC X MR~ OB L A LW S
Mo TV, TR E TICHEES ISR EIE
QX 2B ORME B LTwb, €T, /M
JEE OME OE T NVEBRRE AT 527 AWFZEH & o3k
FIFFEIC & 0 FUBRERAII OARAR i - R =R IE <12 &
LEELHISNICT ST LTy BEHRBIE IS X B AAA
FEICB T AL OEEEZH LM TEZ %2 H
MELTwb,

ROy, THE TIZHEMBIZ I X D~ ZAFLR
BRI 2B 2 I L Twb, Thaeiflice s
Z % 72 OVHAREGE IS X 2 LA O = K i LAk 2
WERT 2479 & & B, MILRALEERZEAL, KK
wEHIE L BOBMOZBE % 2 2078 % HED 72, 2020
ERITIE 2T 2 o LR S B, FEEHIT
DOHBLENREIZ DOV TR E AT - 7225, SR IS o
HMIBEICOWT, 795V 8 #IRIBICEHLEZ A,
100 mGy L FOHIELIT & D 70— VIRICHERA S
NDWREMEAVRIE Sz, DIEHEE, HiE < howiizo
BEIZOWT, 2 ANIEE Lk L. BRI
ADAZALERHETTOLTFETH 5o,

RRM
L

75 1-14

Spatiotemporal dynamics of natural
radon causing indoor environmental
exposures in Fukushima and its
effective countermeasures using real
adwell experiments

Research Organization

Representative Joint Researcher: Hasan Md
Mahamudul (Doctoral student-D2, Department of
Environment Systems, The University of Tokyo)

Joint Researchers: Miroslaw Janik (Researcher,
National Institutes for Quantum and Radiological Science
and Technology), Takeshi Iimoto (Professor, Dept. of
Environment Systems, The University of Tokyo)

Representative Resident Researcher: Atsuyuki
Sorimachi (Associate Professor, Fukushima Global

Medical Science Center, Fukushima Medical University)

Contents, Results, and Prospects of Study

As part of understanding radon (Rn) spatiotemporal
dynamics and formulating an effective countermeasure
for indoor Rn exposure, continuous estimations of Rn and
its progenies were done for the air condition (AC) and
natural ventilation (Vent.) by opening/closing window.
Three indoor conditions (case -1: AC: on, Vent.: on),
(case -2: AC: on, Vent.: off), (case -3: AC: off, Vent.: on)
were adopted to compare with standard condition (AC:
off, Vent.: off) in a laboratory of National Institutes for
Quantum and Radiological Science and Technology.
Rn concentration was hourly measured with RAD7
and progenies with a WLx monitor to determine the
Rn equilibrium factor (). Ventilation rate for each
indoor case was decided by the CO, decay method.
As the result, although standard conditions expressed
potential accumulations of Rn gas, other cases(1-3)
determined relatively larger Rn time variations, possibly
due to indoor ventilation driven by AC or/and Vent.
Alternatively, for progenies, the impact of AC or/and
Vent was strong in varying the level and behavior.
Thus, comparing to each standard condition set for each
case, concentrations and time variations of Rn progeny
obtained in Cases 1-3 were determined as significantly

different (p< 0.05), especially in case 2 (only AC was on),
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which was most significant (< 0.05) in reducing progeny
level. However, the interaction of AC with Vent. (case-
1) presented a considerable time variation. In case-3, in
which only natural ventilation was active, greater Rn
progeny concentration was derived. Thus, the mean
F was obtained as 0.38 for the closed room (standard
condition, ventilation rate 1.8 h?), 0.23 for case-2 (only
AC on, ventilation rate 2.5 h'), and 0.51(case-3, only
ventilation on, ventilation rate 34 h?). Hence, air condition
is a preliminarily approach to reduce Rn exposures.
Furthermore, to understand the unclear AC effect with
Vent., indoor-outdoor (corridor-potential ventilation
source) simultaneous progeny measurements were done
in which progenies of outdoor was higher than indoor- is
probably the reason for increased F' value case-1 when
Vent. was on. Additional experiments with aerosol

estimation will be done for a deeper understanding.

Presented papers

none

75 1-15
T IRDEHT— L5585 DNA DS -
EHEDHIEL)E 1 5 DIfs

TRITHEE

AR - Ed B
CRBR AR BE AR 7e Rt B0
fif 78 % - fIH B
(B R AT KB #%)
ZAWEREE R &
(RIRFR IR RR e B B AR JE T - dE3I%)

=

N

MREAE - MERR - SBRORLESF

TR D EAREE ) A 7 Do Bl TIEBERE L TR
MEIZHBITHETIL (LNT EFV) I2X - TRHlis
B 0% FHEBLUTCTIRAEROASERERE DAL AL AEWIE IS
%0, MERROBEEHEHEN TS, YHEHET
B BHESM. FHS &, AR B O E SRR % 2=
i cELRBBETN (BT EETIV) ZHEL,
WEAT LN B R O RIREFIHT 5% { OFEE
T e BHIIEI T ELICHHICHYITE LY I 2
L —% WAMSIM (https://wamsim.vdslab.jp/) % B% L
720

SAEBIE, GIEREE . R DA T AT & BREGS
L7+ =7 AEKE~Y—»—L LTDNAREZHEL
7o EBAE R EZWE Lo METD#FE T Two lesion kinetic
model R Z DIREDEILE 7V D & 5 IANS foci 7— ¥ %7l
HT&2WeME2ds 2R L7, $72. IREDET
IV AEIMIZ Two lesion kinetic model & [W—T&H % & D
WREL I, SHRERTITE % X D IREHE L LikAk, 5
Ko7 — 5 OfBZ HiE L7z,

KM

31



EBEREFWISE 701 2 FNFED

5 1-16

Evaluation of the vertical distributions
of radiocesium as a function of
reservoir features and the implication
on reservoir decontamination

Research Organization

Representative Joint Researcher: Estiner Walusungu
Katengeza (Doctoral Student, Department of
Environment systems, The University of Tokyo).

Joint Researchers: Yukihisa Sanada (Group leader,
Fukushima Environmental Monitoring Division, Japan
Atomic Energy Agency), Kotaro Ochi (Researcher,
Fukushima Environmental Monitoring Division, Japan
Atomic Energy Agency)

Representative Resident Researcher: Naoki Matsuda
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study
Agricultural ponds contaminated by radioactive fallout
from the accident at Fukushima Daiichi Nuclear Power
Station are a radioecological hazard not only because
they can accumulate and diffuse radiocesium (RCs), but
also because can make it more biologically available due
to resuspension that is typical in shallow ponds. This
study evaluated the inventory (kBq.m™® and vertical
distribution of RCs in bottom sediment core samples
from 45 agricultural ponds monitored in 2015-2019,
the decontamination efficiencies for a A2 scenario (soil
stripping without covering with a clean layer), and
established the relationship between vertical distribution
parameters and decontamination efficiency. The depth
of sediment containing 90% of the inventory (geometric
mean (GM) = 17.1 = 1.7 cm) and relaxation mass depth
(GM = 6.8 = 1.7 g.cm™ indicated faster downward
migration of RCs in ponds than on land. The relaxation
mass depth was weakly correlated (r = 0.3) with the
time of sampling elapsed after the FDNPS accident. RCs
enrichment was observed in 32 ponds with potential
catchment-derived RCs accumulation rates of 348 + 3.8
Ba.m 2y (GM). Decontamination efficiencies for a 10 cm
stripping thickness were low (GM = 272 = 2.7%. and
correlated negatively with the RCs depth distribution

parameters such as Ly Removal of 90% RCs inventory
from the studied reservoirs in 2015-2019 would cost
and generate 300-400% more waste than an equivalent
area on land, which is an important finding for ongoing

decontamination planning and implementation.

Presented Papers

1. E.W. Katengeza, K. Ochi, Y. Sanada, T. Iimoto, &
N. Matsuda: Vertical distribution of radiocesium
in bottom sediments of agricultural reservoirs
in Fukushima and its impact on reservoir

decontamination. (preparing for submission), (2022).
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#1-17
BEFEHE 10 FEDBRE
FRFEAR M

HFEZEAERSE il K

(R BRZ: BRFII SRR v & — 800
B G R 1/ O 1S R

(R RRZE BRFIR SRR v 5 - W%

NN

(R RRZ BIRFRR R v & - Bh#0)
SRR B

(Bl R S e s s R AR SE T+ i)

MREAR - MERR - SBRORESF

i B — I ) S AT % 10 40372 B, R >
7 2K T IS SR E NS W S A, BRI R ) BRI 2 o
7oo RWIZETIX, D &) GfalWE Cld vy, L) Fik
Z SRR 2 D72 RS T R ML T B0 51T, kY
v AYE N 7 7 ) T R O 22 W 7 B e g % AT
W, ZOBRIEREZI S PIZT S,

FUEGEHH], RV VNVIAF VTV NVT VBT AT
T3 F (BDAB) 2 HHWTHRETERDA 71 Mr50E
VY LADBRYEAT o 1. EDOKEE. BDAB O AN O
Wik &0 BRGSO T LA o 72,

Fa SHEEL 722 2 AMHE N 70D T & S &R
WG ERBREOBRERIRSH D 2 & & L TG
LB pHAPZALT A LWL R > T D, 2D
ZAbE L A AN T =ik FICTRRGE L7ze € OfEHR,
Fe (I & Fe (IID) AYBLM & v, SR B S e b o
7o TREHRIE X D ZNZNORSOE G % RDI2e Z DR
B BEEERE W TR L2 BTl b — 2T
Fe (ID O#EWA L7ze —FH N7 70 T2 HWTH
Pel-13iX, aY ba—ViclkxTFe(d) OEAE»H
T2 EAT A SNz, RIS RZ T OIRE
BiCdhra, N77T)TTHRETLILICLD, PO
Fe 13 /KEEIEZ iU L CRIC S B WA E 2 b7z,

LSthiE. e oo 8 & v TR RN X
BB YMERE DM 2D /- EEZTBY, TTICETFL
TWwb,

R
1) Comparison of Cationic Surfactant and Acid Solution
for Remediation of Actual ""Cs-contaminated Soil

from Fukushima Prefecture, H. Wijayanto, M.

Tsujimoto, T. Basuki, and S. Nakashima, AIP-CP,
2381, 020107 (2021). (2021 4 11 H)

2) Decontamination of Radioactive Cesium and the
Redox State of Iron in the Soil, S. Nakashima, T.
Basuki, and K. Inada, Hyperfine Interactions, 242, 6
(2021). (2021 410 H)
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#51-18
IBiRE (F) KGR TCARShBEEDK
AN E DL

AT,
KIS e FiE
(I BRI © He50R)
CE TS
(B RAER P BB R RO B2
W %
(R FR 2P A b AL R < B0
Hik BTT
(AR BB - K22birk)
LSRR
(B FASRFBBERBERT R K2Ebirk)
Rt
(I AR -
ZABRMES  HE D<A

(I R AR BRI R © WD)

=

if 78 % -

N

SFERAE)

MANE - MEAR - SEOREF

BEHRASHIL D 7 7 5 DNA ICE U X8 5451, B3R
EHETHIL T, BVPARGOMBEOREEEE D T
RERICRLZLDEEZOND, HEPOHEEINLER
d FRICACHUR R Tk, R R, BRI R E R
O RESFLRERCL AR EEZT LI ENE LN,
ZOBBERANRYT PV EMITE o TRE D T EHIRIEE
NDo TD720, FRIEMREPNEIC L 2 EHFEEEO X H =
ZLDFIICH Iz TE, STFSFREMFTFTTHELLILR
IZOWT, BRENTZFMICAT) S EEEER D, £
C ORI T, R e UM A U S ¢ 5 4
RIZOWC HMIENEROBELZ O THLR LT 5720,
INFETERADPIE L TE 72 NGS 2 & %2R
WA AT 5 72

IHFETICHRAE, B4 GBIRR I ELHEBIC L -
THBENBERIZOVT, 107 bp & — ¥ —TZDOHE
EBRANRY MR RE R EERR A L T b, &K
HEEIR, COEBRZREMWT, 1 Gy/day BX U2 Gy/
day % 2 HEJHUGT L7228 AMIa & iPS MR THIE S LA
BOFPE L BERARY N VRN Z AT 5 720 DA
ELCe MFWEHIR U20S M, B X O, #@Mifae L
TILEY =3 WR7 ¥ —% w7z iPS fifg % v CTH %
1otz A, 2HMOMMLICHE LT DNA BB IZ
RN B2 RIMARD bTze —T BALEEIZX -

THIML7zL# 25N 5513, 10° bp/Gy FE T U20S
MK B ToABRIE SR, iPSHIETIZE Ribshz
Molze TNEORERITIFIERBEFETOMWBERE L & Tl
BALIRIE T X 22 RFERIC, MBOBEHEROEN R L
AR RS B WD R S N7z Gk, sIRNA R 7
J ARSI 7 &% VT RS <4 U7 BB H
e A B b R - R & RRITE RO BRI A T
ST B T & T, IR B o R R I 1)V 72
REITHI L ET D

RRM
A L
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IE#R B GIAR B IL < D ERZED T/ A
D1 FEHTRDFFE

ARZTHEE
AR - I A
(RSB G2 201 HE R0 - R
31 BF e o ik R
Vie ik 7 LiE e e e S R A Y
SZAWZERERE il 15
UNCYNESINS TR e )

MRAS - MERR - SBRORLESF

AT, BFOY =Ty rERERBLT 7
J BT A FIH L B RER A L, AR O RO Rk
LA SR TREEHEOFEEZNSPICTHLIEZH
BELTWwWh, TNFET, FAZzbid, Ya—1t)—Flo
WA — 7 V=% AT, EERERS/N S BIFA - K
RIDER T 572D OIFNT R E L. BOBUHH
BaZ <ok, 2o TIIRETIZE RS DI AEBE Ak
MBI EEWHMIILTE 7 (Satoh et al, 2020), €irk
FIREIS, MBS T 2 B4 2 BRZREEE Wi
L. TOAAEHE % IERMEICHE T 2 FHEe e L, mEic
BIZE L2 BHE TV EMAGDE D Z & T MR
L BRERDOBREER Y Y 7 VRV T4 T 4 Y a v O
RIECHRESE T RE 22 B 72 % HEER O BIFEIZ I LT
% (Uchimura et al, #MiH), 2021 FREIE. & O B
R I T & B Wi TEZ FE D BERE FE 72 M R ORI Y #L
A2 RATz BN L C & 72 BB RE R ~ v AR (16
A O MR THROK 53 AR S RE#) IS LT, v a— b
= FRIRIEAR Y — 7 % — (A v 3IFth) arr)—
BRI kAL Y — 4~ % — @ PrometION[ONT]I, Sequel
[PacBiol, Saphyr[Bionano] #f\WC, 4%/ L85 %
BT A LT, MEAROBIROMEL L HIZ, YA
DHEFIRHNTHAT DAL R OFEABIEE L R 2 S H
L&) EERTZZDMR [V bO kT Y ARV Vg
R7 ) LEBEVNDSMAGD I LHEEER] 2EbE
DT, Al 68 OFBEELER OB Lz, S 512,
Oy 7)) =R 8- o —D) - FF—F2FfHTHZ
ET [V Ma T Y ARY VIR OBBITERET S
72OOFHTLOHIEIZ S RI L7z BUEIR, ThHD
BT 2 HEMm LM A ED TV D, F/20 P a— b
) — RIS — 2 =720 & T TR IR S 2 R 2 4R
RT 5L OMSI DD A, HEOERBEY 7 +

EBREFYIS 701 2 FFED

ERLAG DD T L TEKRD 78% DOREIEZE AL v ik
BIRNTROMESAR T L7z & S TR LS ER OB
HRZFH LT BUEIR, BOHEIE < QT #LA
TWbLIATH%S,

HREML

PIRSAFR @ O & AR, Bt & fl e © (=70 ikt
Flt HAER R - AE IR © pl6-17, 2022 4 1 H il
X
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#5 1-20

HEIRKEFICE V] BIEREEFAEH
B5 (ESR) #Id < BIEZE % RIBRE
BRER VEE/IAFHER D#IL S IREH#
E

SRz

LEmFFEREE - B EWR

(ReA R

Epa) %ﬂﬁi

(REAKZE L ArEIRITS - St v 5 - B PIRE)

g Az

(REAKE LRI - St v 5 - B PMIRE)

MjH 3G

(REARRFAE G GIRITTE - Skt v & — %)

N ET )

(R R 27 Dt e o S R AT 72

% N WFJE #F B B
(Rl K7 T £

BIRIISE - Skt v 4 — B0

=

it %8 & -

N

Z AR ESE
€59
W RS ZE T © B EO)
MANE - MERR - SEOREF

T R OB, IR 2 R SRR ASA T R
Thh. #IE < REOR/NIED & FTRHEFHE 255
HRDOND, WERTELTHIF AV R EE v
B AE VG (ESR) MaillEikid, Mmat 2 prdel 2
W AR TH - THOHITHMEEMALITRDL I LT
Ebo AWFSEIE. TN E TITHIE S BRI ASHEE L S
T 2 gt FdECRIGEBRC X 0 U % 20 7B FT R
SRRSO BARR T B A 4 O AL < Ot Tl ~ o 8
HEZHMMELTWA,

AREFZEIEL. BT LD REI RS AV v
ESR #EHEEIC X 5 01Gy LT o HEHIE < M
EHEOMT & ZFE TIHIE ARl T d -
e RERANORLEO#A A B L LTW5, SR,
ESR i %€ 3 TR % ESR 155 ML Al 0 e % ke
LTiro7z0 FEWESR AT bk, - F A VICE S
NDERMIGENT2H8S VH NV ESREGH Ny 77
Iy FELT, MEIEEDDHS CO, 7 V7V ESRB5
WCHR S ARZ MVER), ZOPEHEESRETIZED
RIS MERIEET 52 &2 L, £2 T, ESR
BHEARZ FVORHICFIATE 2 HARETHEY 7 b
[ Isotropic simulation] ZFJH LT, 0l ESR #2025 K
b 572 ESR/ST A= &RkDBHILICLD, CO, T
ANVEERT TANVDEMESR EREOY I 2 b— g »

DIFAT % WEFE L CTHT o 720 ESRIEF X, u—L >y
RIBIE L 7y AMBAROGKTRIATE, ZoZhZho
MO 2 HAINT A — 5 Z PRI LV Rp b &
NTEZe TNENOESREHFEHVTH T NT 7 ¥ 3
VT AT ETHIZSHEICIHBI L2 CO, T VA NVE G R
5r#Ed % ESR B 5N 217 > 720 RIGKF L 27z
P27 R R O P R L. M BB 15km
Dlog R iR T Sz 4. B X ORIAT#HIC
DV T O HRREFHI 21T o 720 F 72 BURERE T2
EHICRET L7210 - RIGHIX 0 J5 4 OB 5Tl
ATV, BREGHIE MR ZMEL TW 5,

SiE, Fea 2SEH T LT )7L ESR T 70 75
2 NEWER & O I 247, AR & 7R 5o
AL F A OB ARHIAREZ @R L. Tk & Clid v
DIRETHIE L Lz A4 b LHEE 2 km DL o g
BE < EnieTi & BT & RO R T s B L
TV EEZOLNLBLM L ) M THIZL ShizF A~ D
B < MR A ke L CEET S0

RRM
e L
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BiRE - BREFRDEIYER - — 2 LBE
HAEDYR O HEEBDELZEIRT B/80D
>IalL—>3MHE

ARFEAE R
HKFFFEERE - T EH

(R RHARATRTE TR © ZAERFZER)
ZAMRREE - 4 O Ah

(R R R R R A JERT « HE2)

MANE - MEHRR - SEOREF

BUBE AT ZE CTIIBE < ARG & B8 L 72 f# T € 71
BHOSNTE Y, FRBRE OFMiHRA TIIsud < e
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V. FEBHRSHC L > TBIZ SN S 7+ —H A DNA —H
BEIWT RS S E EN ARSI EZ b, 20
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(Ryder 2013) 12X <L TWwBCDlIlb &, o bu—
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5, Immunol, 2003) °~ 7 AWML (Takayama E, &, ]
Immunol, 2000) % H\72ENTH S IEsCHE ) 4 5 50
BEELEZH OIS L2 2 LTINS ORELICH L i
DEEZ ) BEXMIMRECH 4~ DIRBETVEMNE) <
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PN SRETH Y. R ELIELIEMEE 25, £
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i8> 7 R b — ¥ 2 OIHIR R BB BNTH CT
MG A BICEMARELUET LI LEZRRTEY, &K
RREOTFT =% FLOLTETH b,

2. MMRETOCT ORB~NOB#ENREZ RS20,
10Gy DL LB o Kb B M e o A 473, TUNEL,
yH2AX Bt %% & mEHT L. CT O KLk bE 55 o 3
TR 2 B S A2 L 720 Bl B 10Gy PR >4 B FR G T i,
CT #5112 & 2 AAF3IE A AN L 720 HIZKH
A O AR R R ORI b o bz, —
Jiv. THREF—Y A0 E L CTo TUNEL, DNA R
DIGRETH % yH2AX Bt D WA A3 GRS &
N7zo 720 5Gy BEH%TIE. KBBEHORSHCT
THIMEREL VB L 720 TR, MEZ LR T— %
25 b BUHRAMERGREE S BIR S N e D OfR
%GO TRITRE 247 R % 353G £ & O B
MRS T2 TP ETH 5o

FKH

49



BREREMHIS 7O T 7 FFED

#53-2

ONOI>FFOTICED. HRBEE
HET#RIE BE [RIPF (EH DIRFEH S VF DX T
iy GN7)) 1/

i
JERBFREA LR < B T
(BB A B - A 1)
BF % % R A
(AR RBRRIEI B0 - R 20D
S AT
(BRI F R BB R R © $02)
TABFREASS < il
(B B AR MR R B2 © k)

=

>N

MEAE - MERR - SBRORESF

AHFFE Tl Curcumin 7 F 1 7 2SR IS J 13 0
ZYEANORRE RN T SHEOI VY I 2T T 0
7 (GO-Y022, GO-Y078, GO-Y030) ® 9 5., GO-Y022 % fv>,
v N KEERA LR DLD-1 I2BWT MTT 7 v £ A4 247w
IC, 2 FR72 (K1) IC50 D&% #£ 12 Clonogenic Cell
Survival Assay % 17\ Drug % L (control). MUY 5uM
® GO-Y022 % 48hr. ® treatment S 8723 O % i L7z (X
2)o ZOREE GO-Y022 (il EEARAT 19 35 & OV IARAEIY LS
A RT & KU DLD-1 MR U T b i
TER 2 RO W REMED D 5 Fdshh - 72,

S#HITOMoFEHF (GO-Y078, GO-Y030) % v T Ak
DEBEITV, FROMEDD 5 DI EH. KL DR
DREFEZ R, K DARDE W Drug & #5E,

@)% o Drug & v, BUSREZE 2 2S5 1EH
DA =X LT TN Do MILENN ZAE 1M O A it %
L D ULMS2DEHAPRD S, ZNICED S
signaling pathway ~®O M5 % #~<X 5%, LR CHFE
FEDTVWETZNVWEEZ TWD,

120

ek 7250
§ 20 m.48ERT
u
<3
R 60
iy
40
#H
=
B 20 l
0
control 2.5pM SuM GuM 7.5uM 10pM

ERANE

(1) MTT 7 v & A #%

CSA for DLD-1 treated with GO-Y022

0.1 4

Surviving Fraction
o
2

0.001

0.0001

0

2 4 M s
Radiation Dose (Gy)

= no Drug
—— 5uM 2d

HRAH
21 AEE R L

(2) CSA i

50



833
B ERGIE DG EREEICH T BEHNE
053 FiHEFDFFE

ARZTHEE
HFBF7EERE - Il i
(TR R A B B e 22 RS2 8 © B0
i Z8 % 0 ARl Wl
(T RFR A BE R IR T8 8 © i)
B b EEA
(R RFBERER AR - Kebelk)
wAR K
(RRFRFBERER AR - Kefbelk)
g
(SRR B PR AR B0 - Ko besk)
JEL S
(PR PR oA TR RS« 28R )
Bl HE—ER
(TR PR AA TR RS © 28R
B PG
(TR E R R A AL © SAERAE)
ZAMRRES 8 O Ah
OB BRI R A JE T © HES)
BN/ A R (O
(R B RS T RR U MR R 2R JE T - FEAEBU)

3

N

=

MEAR - MERR - SBRORLESF

P53 IEBUF M B E 2 T LR TH L —T I
R TR EREEZ IR T INTTHL LS ND,
Faid, Mm% ph3 BLEH & LTRSS NzF IV YT
VUBEF ML ONFF—= ) 1k vy A gREEO
FHEZE & RN AR A5, BB LR BRGSO 338125t LT
PR E RS BV LR LTE . L LT,
INF T — D DEERTEIRS O~ o A B R N RS, f
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Table. Age-adjusted and multivariable HRs (95ClIs) of cardiovascular
risk for evacuees compared to non-evacuees stratified parity status
Parity status (n) nulliparity (1,390) parity 21 (14,333)

Evacuation status Evacuee
Person-years 4,325 44,434
Stroke (n) 41 392
Model 17 0.94(0.51-1.74) 1.22(1.00-1.49)
Model 2° 0.73(0.37-1.45) 1.17(0.94-1.45)
Model 3° 0.85(0.34-2.15) 1.15(0.93-1.42)

Heart disease (n) 108 1,402

Model 12 0.91(0.62-1.34) 1.16(1.04-1.29)
Model 2° 0.85(0.56-1.29) 1.14(1.02-1.27)
Model 3° 0.82(0.54-1.24) 1.12(1.00-1.25)

Total CVD (n) 133 1,644

Model 12 0.96(0.68-1.36) 1.17(1.06-1.23)
Model 2° 0.89(0.61-2.49) 1.15(1.03-1.27)
Model 3° 0.67(0.30-1.52) 1.06(0.88-1.28)

a) Adjusted for age. b) Adjusted for BMI, habitual exercise, smoking
status, drinking status, sleep quality, and job loss in addition to Model
1.c) Adjusted for history of hypertension, history of hyperlipidemia,
and history of diabetes history of in addition to Model 2.
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LRI X D TSR] 2 FEhE L7225 SkRZM%E
BIMOFERERD A% L SRR TS V72D RE L
MET— % THLNEZ OV Ml & DA 5 BHEIZERD S
Nihotze QIOWTIE, HEHO I — F7r—2 [
VT b EHCIZRBHEDRICOWTRFEEL NS &
LT, BRI T A VICX ORI L7z VT v MEH
12 & 2 HERE T FERERT IS RIS A RIS L 72, L
L. 1R TOMETH - 720 T S35 AN %2
BOTHREAIHSET 2002 WET 2LEND L. F 7.
LAERE (kA VT v M) XD KET L TR L7z [
GeANT v M RHGT, WAERE - PR R
BHEOERZ FELTED, I— 7 —LDEETDIE
HBEIZOWTERL, fEHTH L/ - HEROBHITH
WA Z1T) TETH So

KM

RAREE T, OVREfEA, AR, BT, SRR, RT3,
BAME, "D HERIEE R e Loz [#E
WREE | OYURETH L OTHHMEOMGE!. HARRKBEAS Vol.72
No.5 251-259. 2021

ARZTHEE
AR - R ERT
(CRBUR AR A B R IE R« Rtk

B T 1/ A 95 3
(RIRR K FBERRTe R © #5d%2)
H#E 225

(CRBCR AR BRI FE R « FHEHESSR)
SZAMZEREE KT Bl
(RRRIERASES C LR ERERRSE Y 5 - 8d)
o]z R
(fRRLRRASES C LI HBERREE Y 4 - 88)

MEAR - MERR - SBRORES

ARIFFE IR B IR ARG A O 7 — & & Hlv, 8L 72k
RN - 3R L~V O EZBREAR LA L XVDZ 2
A OREEDEEIZDOWT VT LRIVETF I & W7 E
ZTAHIELEHMET S,

R T— 7 2 ZORFEEE T L. B 57—
Y IRNTEIET T B0 WFZERR B IR HARFE R (R
BT FEE OMERIC R E L, BERICESEZ
BLEBZOS L, 22 HOME - A EEICHET 565
TEFICHELAFE LD 012FEDOK6BLIY—T ¥
WAy 8T =27 BT 5HERIEOH 57217931 £ %
Bab L 72 48300 %4 (33 21,865 %4, 21k 26435 44) &9
%o WIZETHA VIdHiM & aR— MIETH ), BEHZD
WIEDORRYRL 7Y T— g YOS Vo7
WL VO SBRERZBEEEN, BUEE TICAHTHALC
TIBLAEREBEORMN ) SRELZTY AL LT
b0 9 OIREEICEEE § 2 AEMIYE IOV TIX, K6 %713
HUL ARSI D L U TRITIC IV 5, il L
NV ORABRE RO IZ, A DO EAD % %
aggregate L7/ EE 2 3 4, LA I FER. TR,
TEREIREE, R E - IR Z: & OB E IR, 52
BOMET VORI, BEIR - #0572 E0EEREEL HV 25,
SAEEE I AL ANV OSBRI ORRAN L K6 TRFll
U 72 A5 A0 08 & o B &2 ARG L 72/ 2R, Atk v b
T—=2, L2 U=y a3 OB LOECOFEID R
W EDREMEIE WS E L T, F, B
PAEE B AR C IR B RS M AT 3 5 AR
ZVEINICH 5720 L7zA-> Ty BHEREZICE ), A1
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v NI =7 BHREERDG D% { B T & HHEMIYEIE
B B LRSI, S%&IE SHICVFLANILE
TN X DI E D, Mg L NV R SBREARE 5 D
WELOBEIZOWTHRH LW CHEL ED L TFETDH
5o

ARRFFENC & 5 T MDD D3 ) D3RR HME DO RE MG
W22 BEZHOMITHI LT, ML NVotk&
REARDEKERFD X ¥ & VAV A NARHEIH & & %2R
L. E¥HEOL—77 42y e LTHETSLZ LS
e, HIBEERL VOB KIZERT 2 AT E
5o

HRMX
RIE#

B1-1
BIET ) A — VHIFAD IR GHREZ DS

ARFERE A

7R 1 B
ORERF b -

SEAWFZERER - Bl Rl
OR BRI RE RO MR R A FE0T © $0d%)

if7ER)

MEAE - MERR - SBRORESF

ARFgEIE. B & — MBI g B UG RS
B3 % SERERIIFZE 247 > C & T REFEIE A RpMETH
PHEICE N 2 H T CEBREZEDTE 2, BT OB %
ZUT, 7T/ IA VAR & —F Ry FHAEE LTHH
T HHEBEMTRE 22 0. KBRS CTHEBE SNk Y HE
LE&EW%ET 77 74 VR & —RENALERE S S b T
AT, REOFE - BEEZ <A 70 = — 7 5F - ICP
HROMEZHCCEETF 7 2 ) —FIZELCEHIL
T2 FORER, T T A IV AR DALFAE i 0 S &
RS LIE T, —DODTF I/ IANVABHIN., 45T D
R FAEWORE MR TE 7,

RIS KPR B BRI e & > 4 — e % 5 72
IR EER % T E L. KRS T O FBIC L% 7 B3
DBETLTCWED, I8 F I A4 VAELEOIKRIZE > TK
BRRZEAT K S LS RS, BRI L L T,

GBI KT FEWHKRE LT T/ 94 VARY
y — % B 7)) A — < B &S S MIRICERLY
AENTVDE L EMHERTHERETEL TV S,

51, MBE MK T CH 2 ple Bz THHAT 7
I IANWARY F — DRGNS % ToHE S 5 1%
- DM b ATV, RFRAN I T TR O BRI R O
M EEBETL2TPETHL, ZO720D, T30+ 74 IVARK
PeDPAFEIC X 2 EBRFFH & 2, O RRGE ER
2 RBRKFTOREF R FEBRE AT L TIT o TV P
ThHb,

FREm
BARRIER P O —MW, TLT, ) LT— %0
RANTHLAGHERG |2 A B i A T o

=
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12 E13
BEMDET > 7 1 > 2 DEE - EEN TS LIRBIERDOMERSRIEICE TS
DFEZE DI BFEIEICET BHHE

AR AR

eI SR ST T
(HUPEBR BT © 5%)
U Y TR
(B UPEBR BT B
ik
(BB KR LR KB
TABRAES AU T
(3 By R AR RSO 97 © A 00)
PR
(I B RO RS © $00%)

3

N

=

ARAE - MARR - SEORLEHF

DNA “ARSHEIMr 2 8183 2 8k D 1 > TdH 2 A&
UG A O — A%, XRCCS HIn 12532 — F3 % Kud0 &
XRCCH #Ix T3 — K32 Ku70 DT 1 ¥ 4 <=7,
YW CE#EM S 72 DNA KinllkE 35628 THb, I
5 ORI DORIEIL DNA 2R 2 FER S, Mg,
AL L SND A, BRIERE L TEEEILICES
WRICIEAHLZ HAL L v ey A THRIBOG T 51
WRHEICHHELSD 5. KFEMFRAET SIE Y 2 %2R
BLIYAFHHWTHEET T 714 v ¥ 2 TREELZ
W83 % HIYT XRCCH #fnF % CRISPR THE L 728k
ZVEBLL, XRCCORIET T 74 v v ad i THb
EERMERL TV D, RIFFETIL XRCC5 KIEET T 74 v
T 2 DSFERBC DNA ZASYIBHISHREDMK <. BU &
PEASE N & B MGEET R R BRI FR R B
RHOF Ve fHLT, ¥79 714y alfkBlD
AU % B3 2 B % 47> T b, XRCCH KIH
TR CTIAEREABE SN2 &9 5. XRCC5 KA K
1Z DNA ZARSHYIBHISHEREDMR N Z L AR S 7228, %6
EREOREIIEARAES L SN D, A2 S RNA &
i LT RNA-Seq 2479 & & T, MEHREZ ML o k2
AR B O AETH L I L B FHTH I & 250 L
TWwh,

HKH
L

HFF7EERE Al TR
(R BRF R e AR IER - A7)
A R
(8 S W7 R R R AR B2 R 72« #d%)
YOr  TREE
ORBRFRAABE AR AR IERE - B0
ZAWFEREE - B R

(R BRI SR B MR A0 FE0T © #d2)

3

N

=

% &

MRAANE - MERR - SEOREF

AWETEIE, Bl 0B L B OREE & v b
2y 77 AR - BERE L BRSO LILERE L 0
A SPICTREER-L TV 5D, 7/ 28BN T 5
BERRRICRE A2 OB FHUET YA (Ku80 /v 7 T
v hww R) L EIREELREE Y Y A 2 R & B e E T
HUE~T A% EB X Y. DNA 5O ERA B
LA WESEL2 L, ZOWFELE LTr / A EEOER
(&0 AF ORI AT RAL L SHEAER S5 2 & &R
L7270 SIEEMRA S = X4 L LTHINLE I C DNA O %5
I2 X % cGAS-STING R DAL % A L 72 ARSI IG AL
ZAE L7, BUE. S HICEDNAEGEI MY FY T
KRR EDOBRIZOWTHRETTH 5,

F7o. COBIGEEBICBIRMELO N A+~ —h — % ff
V3 AHMTR MHBERE 72y 7 L1865 R % WL
L. ARFHliEBE D) 2 7 %2 CT #iE OB % HURIC
MAITE LI EZWSNIC LTz X SICEIIRFE{LDZH.
BIIRTALY A 7 OBAFHMIC BT 2402 BEHTdH
%o

R

1. Fujino S, Sun ], Nakayama S, Horikoshi Y, Kinugasa
Y, Ishida M, Sakai C, Ike T, Doi S, Masaki T, Tashiro
S. A Combination of Iohexol Treatment and Ionizing
Radiation Exposure Enhances Kidney Injury in
Contrast-Induced Nephropathy by Increasing DNA
Damage. Radiat Res. 2022 Jan 28. doi: 10.1667/
RADE-21-00178.1. Epub ahead of print. PMID:
35090038.

2. Miki S, Suzuki JI, Takashima M, Ishida M, Kokubo
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H, Yoshizumi M. S-1-Propenylcysteine promotes IL-
10-induced MZ2c macrophage polarization through
prolonged activation of IL-10R/STAT3 signaling. Sci
Rep. 11:22469, 2021 doi: 10.1038/s41598-021-01866-3.

. Imano N, Nishibuchi I, Kawabata E, Kinugasa Y,

Shi L, Sakai C, Ishida M, Sakane H, Akita T, Ishida
T, Kimura T, Murakami Y, Tanaka K, Horikoshi Y,
Sun J, Nagata Y, Tashiro S. Evaluating Individual
Radiosensitivity for the Prediction of Acute
Toxicities of Chemoradiotherapy in Esophageal
Cancer Patients. Radiat Res. 195:244-252, 2021

. Hu W, Dong A, Karasaki K, Sogabe S, Okamoto D,

Saigo M, Ishida M, Yoshizumi M, Kokubo H. Smad4
regulates the nuclear translocation of Nkx2-5 in
cardiac differentiation. Sei Rep. 11:3588, 2021 doi:
10.1038/s41598-021-82954-2.

14
EX N> H2AZ IE+FALDE S LKE
MHEFFICEH 1] D 1HEEDEFET

ARZTHBE
7R - R RS
ORI RS %)
AR Al ]
(R BRI BT RR R A WFFE0T « #d2)

MRARR - ARRR - SROREF

ELI-N=R
H 2R

EABHORMRERBMiO—>, ¥ FF 1Lid DNA #H;
INEHLNEEE R THM O TS, L2 L, L
CXF ALy 7P VEBIIRBIITH ) ED L) A7
Z AL TDNABEEZREL TVDED2bH o TR,
Fald, RHEMICEARLE X F AR OMR T L
T, ZNENOEEHRIEDNABEO Y 47 (UVICL 3
FA, BEHHRRC L WA R ER L) TEIT, FEERITILN
LTHRELZD . MOZICHREL 72 D k4 @& 2 L C
WA H%EROIFTwb (Kobayashi et al 2015 Oncogene) o
WESGDOWAET, 2EFF LY 7P VBRI L 270~ F
YHEEREIC LD, DNABEMEES N THE E W) K
PPREBENTV D, TORHTIE, 2EFF ALiFHK
CEoT, Z7u<F 2R T AL A My &AENLE
FF b S, DNA BHEREF M) 2 R 2 BT
LHETCBEMNCERELTCVWLLEZLNTWVWS, —,
DNABHICBG-§ 2 A EAHIZIC L EFF Le 21T,
7axFIANFEEINS L) ICHIBE N TV L6 L5
LbNTW5, LML, ZTEFF MLERIEL KN E S,
ZDT ) DEEAEFHC B ARSI NG — ., K
KOG T VKRB TH 012, 28 FF AR AR
RO EETH o720 RAIBINETISRKMICZE R F
AbE ) BEBETEBIE L, BREKTA 7 T) —%1(E
B L7ze SNHERKT LR, L BEHEEWEA~OES
WXy — 2 EIRTIEND, TNENOBELEPBHNICH
W5 SR LREOME 21T o TV LT FENU L
BoTETWVD, bhlbhOfEE T3 EEFILERIZL
T, a7+ — A2 BOHKETT) 72912, SILAC (Stable
Isotope Labeling of Cells) Z. H&i# & DT40 AlEH 2
AL L7z A1, DAl REICHr 2R 1k R gtk o it
. Fz v 7 KA Y MEW LR E DNABEOA L T4
W7 ) b OREMEFHCLHA DK E % RNF4 L E £ F >~
LB E DS 729 2 & 285 L7z (Hirota et al. 2014 Genes
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Cells)o AMfZETIX. EiEOBk%R. 7074 — A DWHEN
B2 T o 72720, KRBT =226 1T 5 %5
AREFHITIZZO—FL LTRNFADOIE Y V37 D
[V CRHkT 2
frgE D J5 ik

AEFRTIETaF4+ I 7 27 7 a—F SILAC % A v
TLEFF LY 7 FVREE DRI 2 AT o 720 TPAER L
RNF4 RIBERMKICBIT 22 FF 4Ly v 37 B O
%479 2 & T, RNF4 OREHIZHB A NS5V —T
M xEiT-720 Z2EFFUMLLIZRTF FE T 7Y 20y
Y Uik (clone GX41) Z MW Tl L7z, L7247 ~
N7 BB KRR BRSNS E D RNICHE L7z, FHET
. HEEEAMBICER L2227 P F—sN—2 (HE
GHHDNS VA2 )T v =0 F =21 CHkT 57—%
N—2) ZHWVWT, MaxQuant Y7 F 7 = 712X 5854
FA VT ART A T AN EIT o 20
WFFERR

KRIFFEER T, RNF4 L EFF AUBERO LA EHE O
T—=T7 NV EMHE LT HICEY L7z, RNF4 OB B O
HistoneH2AZ iZ. ¥ A b ¥ H2A DY 7 ¥ b & Y807 B
THY) ., BERHBA L Vo, Jetafk L TOREED
REICEE R X ZHOILARBRIRTVES, 22T,
H2AZ DML T DR % 5\ % B4 K & RNF4 R SR
& THIB L 720 RNF4 KEMIBIZHB VT, SUMO1LL 7=
H2AZ % ¥ o8 7 38 L T\ /2. RNF4 1Z SUMO 1E L
728 YXTHOGREAT) 20K ) X F LT LS
ENHSNTWA DT, RNF4 KM Tl ¥+ F 1L
BARRE 72 o 72885, SUMO LS v 7 EHh8imL 7z &
IR L 720

HRIMX

Demin AA, Hirota K (Gt5HZE#), Tsuda M,
Adamowicz M, Hailstone R, Brazina J, Gittens W,
Kalasova I, Shao Z, Zha S, Sasanuma H, Hanzlikova H,
Takeda S, Caldecott KW. XRCC1 prevents toxic PARP1
trapping during DNA base excision repair. Mol Cell.
2021, 81(14):3018-3030

B15
VA NRBERELGIRIBGIC K DT/ LR
BICET M

FRFTHERE

LEpFERFEE - FHIL B
(AR R #d%)

I\ OB %8 o A
(BAARR AR« dE3U%)
TYTA 74T AWIVFH
(FARR AR« LA 4 4F)
7Y ¥Ea— T4
(R RRR BR800 2 4F)
R S
(RAARR AR AR« A 2 41)

ZAWIFEAEE Rl il
O B R AR R R AL B 78T« Bd%)

MRAS - MERR - SBRORLESF

AR, v A4V A EGAMBTRIFELE S 5, DNA
i 4 % T dH 5 APOBEC it = T B O W %8 % 17 - 72
APOBEC #I ¥, Wih DY A VA7 ) AR H
S DNA ICEEAVEA SN, 74 VADOHEEPRESIN D,
. T AV A DOBGEIAR 2 THE FAFEE S & 72 B
WTHb, LA L. APOBEC DNA féEEEFRIE Y 1 VR
T2 AENY) TR, WEBEEFRI IV NPT A
WCOERZEAT L EEZ 5N 5, APOBEC #fx 1795
BB L 7272012, LA S iz & 2 52 BIE
BBIDAFAE L 7 A4V ADOFEGERG. Frlie 7/ L
EEREFMIBICGZT0EEEZ SN, 74 REGeATE
JEBALD TR D O & > L LT APOBEC #{ZTFHE D
FHEIZIDDONRHDEEZOND, T A IV AFREGLIC
LBRPABITZT ) AREOERLZEHZFMICTS
WHgE %177 - 720

Z DR, EB 7 4 Vv AEGeAH, APOBEC3 7 7 3 1) —
EHETDHI LIRS NT, FICHIBE Tl BT 5
APOBEC3CICE D I Fa Y FYT 7 7 212G to CER
AEBESN, I bay FY 7oRERE»RZ ) ROS A8
FEEZIND ZENHLNII R 5T,

720 NI VAT )T P AN ORIV EHNT, L
MHEEHE. EB v 4 v AR B H. EB 7 A v A B LI HER
Y bRz 7 & D EB 7 A v AR b RS B ST
BBOMNEEWA S 2ICT B 1TR -7 EB7 A VR
V2 I ekl i, & T SRR 12 35 v T SLC26A9 & TMC8 D%
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Bz 2o, EBOBIMIE - T, IL6/JAK/STATS
& TNF-/NF «B ® ¥ 7+ VAR & B AR T O F 3 15
BRDOLNTZe TNEY, NFkBO Y 7 FVIZL 5T
APOBEC3 7 7 3 V) —OFEBIHH L TV 5 Z & SRS
n7z.

4 1%1%. APOBEC3C it f=xT-% CRISPR i CHESRIYIC 7 v
77 L7 E BEMBIC. EB YA VAR EGES S, 3
by R TH ) ARSI X BHIBEERED AL E BRI
A, BB R 7T #H AW S 22T %, F72. EB
W A4 v 22 &Y L 72 APOBEC3C 1E % il & K8 <.
NOD-SCID ¥ 7 A M@ 2 B S &5 EBEITH. &5
2y A NVARBRGMINE TR L, ¥ 4 v AR E
REER . FHzk APOBEC3 7 7 3 V) —#{n T Off)
EEFICT 5o

FEREHX

1. Fekadu S, Kanehiro Y, Kartika AV, Hamada K,
Sakurai N, Mizote T, Akada J, Yamaoka Y, lizasa
H, Yoshivama H. Gastric epithelial attachment of
Helicobacter pylori induces EphA2 and NMHC-ITA
receptors for Epstein-Barr virus. Cancer Sci 112(9),
4799-811, 2021. doi: 10.1111/cas.15121.

2. Heawchaiyaphum C, Pientong C, Yoshivama H, lizasa
H, Panthong W, Ekalaksananan T. General features
and novel gene signatures that identify Epstein-Barr
virus-associated epithelial cancers. Cancers (Basel)
14(12), 31, 2021. doi: 10.3390/cancers14010031.

E1-6
HFIR I L RICH T B N EFERAL DAE
#r

ARZTHBE
HFBF7EERE - 4 A
ORBRFREABE AR A ERE © i)

OB E AR IRE
(R BRFRE AR AR AR dEHIR)
Tk &
ORBRFR B AR AR IER - dE807)
AV NI S|
ORBRFREABE AR A ERE © i)
BN #E

R BRFR B REHEIERE © ¥

N AR

(R KRR AR P RBHARE TR - FEAEB20)

(101 5% R

(R RREFRAFBE R ARR TR © Kefbelt)

L

(R BREFR BT R AR TR « Kefbed:)

tH AKX

(R B RER B ARARETERE Bl H)

L

(R BREFR B AR O YER  Beffidlifk R)

T %

(R BRFRFBER R ARE 7R Betfrtifi H)
SZAMZERER - RIT ZA4 1

(R BRI IR RO MR PR A F T2« Bh%0)

MEAS - MERR - SBRORESF

AWFZERE T, MR A4 BEEA P LA (K
MRS 2 &) AVINIRAEREIC G- 2 28 B2
T2 Fo ZOBINAEISREEIND A DL ARED
SRR L 2o T CTHIB S o MIEEREZ B S 22T 5
ZERHIB L, S, I AMALZWIRIZLLT O 2
HTHb, (1) XBEHICX - TH I &I S b DNA
TG I BRI BT B /N RBERE D BB D TAT L
7zo REFEMINGIC X MR A RS9 2 L. ANRARER ARG A
T OASIS I IAZRE IR AR L 720 OASIS (A% 3
ERAL CHEIEE R 2T (SUN2. Nesprin2 7 &) R#%515E
RS (LAP28. MAN1 72 &) LHRBAET LI Lhb
o 7zo OASIS / v 7 77 ML T AR L 7=41
faZssgimL Tk Y, DNAHE O~ — 7 —THh % yHZAX
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Bt oML WML TWize 2D &5 OASIS 2%
6% A B A, TR B 53 R A A A B 53 & A HAE
T2 LT BEORED D CIZBHICHFS L. DNA ]
e Wtls 5 2 LAVRE SNz, RFFZENE % 2L T,
4113 OASIS 12 X 2 BB ERME O A h =X 2 %
RS 52 & HIET, (2) XMIRGHC X o THEMALT
BHEG T OASIS DRE.  — 47y b % #F L7z. OASIS
1 X ARG 1C p21 OFBL A TFE L. MR & ] 5
5 ML, OASISIZX % p21 @3, DNA
BHEIZ p21 OFBLZFET 5 2 LML T W5 ps3 D
BRI L W E Db o 72 X MIEEEICB T 5
OASIS # 4 L7z p21 OFEid, AN % 421k U CHE6
L7: DNA OBE 2RI WD H V. S5H S 5% 5T
RHEDDLTETH Do D p53 FEAMAE I 2 50 Il J& 1 i) 7
FEME IS DNA 51512 & o Tl & 2 S 23 b o Hii#is
ELTHRET 22 &b EZ O, AIFZEREOIIE AW
X3 B H 7 e GBI D H ST A 2 L AWIfES S,

FERIM]

1. Kamikawa Y., Saito A. Matsuhisa K., Kaneko M.,
Asada R., Horikoshi Y., Tashiro S., Imaizumi K.:
OASIS/CREB3L1 is a factor that responds to
Nuclear Envelope Stress. Cell Death Discovery, 7:
152, 2021.

E1-7
DNA IRIZIEIR - &R FDRFRIIBFHT
HRFEAR M

AR - K
(REARKRFRESET /<7 ) 7 VIITERT « #d%)
SZAMERERE R KR
(RIRFR IR RR e b B AR JE T - dE3I)

MREAE - MERR - SBRORLESF

HiEIEX, DNAOR LN ZHIHT 28K Tdh S DNA b
FA VAT —F1I (LLF. Top2) ® DNA #WNEREIZD
WCIATAA=T Y TOFHEEFH L TIEE21T->CT&
720 EGFP L El& L7zt b Top2 % HeLa filid A ©—4 11
RS, ZOBEIZ349 nm UV SV A L —HF—%
W9 52 L TDNA ZHEHYIMK (DSB) 2RI 5L,
EGFP-Top2 8¢ A2 DSBEfi~E £ F 5 2 & & #
L T& 72, ZDOBIZ EGFP-Top2 2 ¥ E ® DSB #i i 12
FERT20ITMR T, BAIMENERBITT 256055 2
ERBIEE Lz, MK ATP LARLVHLT$5 & Top2 D
B/MEKBTEDS R E 5 2 BRI 2L TB Y. ]
(2 DSB 3E U 72B812 Top2 OF/MARAT S T 235 3
AlED ATP LRXVOEELEE T2 D LRI,
Top2 DN Ai 25 ATP ARFEIICEB)§ 5 Z & Z LLRT A
LHISN TV, ZO5THEEIAHTHLZ L6,
ARAEFEZ S SOV TIIZE 2 FEfi L 720 £ 37 FRAP f##7
(2 & Y. EGFP-Top2 3#H & #/MED [ T— 8 O F-#iik
BIZHY., ZOPHERBIEAEA ATP LV ETE
B4 52 LxR L7z Top2 DB/IMEBLEICIE RNA R Y
AT —LIDWEENLETHY, RNAKY AT —¥YTH
EHTH D BMH21 2 EH &¢5 L. K ATP B Top2
DBMEJRTENE H R A ITTH R L 720 Top2 K47 112 DSB
EHIXEITEYTH ST MR FEMICER S TA
FREFWELZEZS, KATPIRETIEZ MR FOM
W ARk SSHE \IRES 5 2 E M S, K ATP IREET
& Top2 ® DNA AT LT 5 LRIz, Bk
A BEEC L VR ENDEZ EVATP AN Fua bo—
TELTEH L THGMZIT BHEITIERSH 5 2 L5,
Top2 DN 75 ATP ARAE A B § % BLG T AH 55 B
L TAE LT AITREMEASESR S hz,

SR
Nucleolar translocation of human DNA topoisomerase
II by ATP depletion and its disruption by the RNA
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polymerase I inhibitor BMH-21. Keiko Morotomi-Yano
and Ken-ichi Yano. Scientific Reports 11, 21533. doi:
10.1038/s41598-021-00958-4. (2021 4F- 11 H)

£18
NBS1 2> /Y0 EIC &3 DNA 1E8EGE#
I IC BT I 2%

ARZTHBE
KBRS - | R

(TSR PR B T2 JE R« Bd%)
S2 G U/ O U N (1524

(IR 7B - AFJER)
SAWFZERER - Bl Rl

OR BRI RE RO MR PR T2« $0d%)

MEAE - MERR - SBRORESF

RIFFETIX. T4 I =~ VIEBER (NBS) OJKS » /<
7 NBS1 2l #3° % DNA $#HEIS & #Eds & . NBS1 & > /%
7 ORERE R A 4 Y I1Z% H L. NBS1 & DNA #HiBHLE 0
BIfR % BEHIC AT 5 2 L 2 HIME LCTWw 5, NBSI &,
RAD50 8 & 0" MRELL & B4k (MRN &) %I
L. WS EHc X 5 DNA “HEIH (DSB) Rk
IBEHDORIEDL L OBEGEEORIE 217 ) DAL 5T,
DNA % 272 Mlao 7 R b — ¥ A Ml E 7 « v
I RA Y P ESRRIDERBERHBLTBE), Thbo
WIS ORI X > TEILT 2 WD H 5 2 L AUR
IR TWwWb, AR L NBS1 L OBBRE ST
EAUE, MR AFEO B RIRG IS & DAL A AT S A2 7
B30T L DSAGTRRERAN R OYEE S EH 2 WIRE
T&2%L#%Z2Twh, DNSBBHIZEBIF 5 NBSI #hED R
ML IRE R DFEFIZE D DL DRI T 572012,
NBS . Hi sk O #HE S M B bk 12 42 & NBS1 & 5 W i34
KX 4 VIER% D NBSI # %88 88T, BEREIE T
AL ARSI DSB % J84: S THA U A 28R 2 o B
FEB X OVER AT MV OFENT % fikfe L TV %, NBSI B
REDE W TRAER OB it s Ll S oo b 2 A5,
COVID-19 iDL B > THEERT — 7 1L F 7ZHf &
THO. 5H kO FEERZ MK L. DSB IS5 N
& NBSI1 #5E & OBREHICIY MO FETH 50
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Tomioka K., Miyamoto T., Akutsu S.N., Yanagihara
H. Fujita K., Royba E. Tauchi H., Yamamoto T., Koh I,
Hirata E., Kudo Y., Kobayashi M., Okada S., Matsuura S.
NBSI 1171V variant underlies individual differences in
chromosomal radiosensitivity within human populations.
Scientific Reports 11(1):19661 DOI : 10.1038/s41598-021-
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BIEEEAHE LTHEE L DNA OBHEICOEE§5—
JiT. AN VBMiEARE LT All#HIE L
BIZ T ORBIREICEYS T 5, b3« O Lk
ML LR ONTED AL TOMELL, HEH
FEDMBIVED D B Z L ST R ) DD B B AT,
PTIP % DNA BAED KT, NI OB
59 5%—7T, B A b /i &4 L7 DNA 56551575 B
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2. PTIP2S A b Y H3DAFHDY T v 5EIED MY 2
F VAL Z A L CTHEE ORI W 1 o 5 8L % 3 %
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RIEFWZE T, PTIP %2 20807 LR 2 i LT
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TBNDIEH A A 2 OFFAli% WTHEIZ§ 2 RAEN OIS 72
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RAEFA L E LIRERZWHEI L Th2h, oBH
FERR S Y2 OREBEIRBERE ORI 2 HiF L T 5,
AWFFETIE, DSBIEABRD X 7 LtV — 2K % 4
L. IEfZ DSBIBENLELKEGH L LEZOND
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A8 % BB B IR AR BRI SEIC X D WL L 7ze Z OREH,
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EHBLTH FAVEIIKRELSEDL P o725 DD,
X DEEL Tz, $72b B, 53BP1 (& DSB it 5 12 i i
FTHMHDF ) KA Oz #I8 LT heE
BEZLNTz. 5D PEHRIRE R OB 71 0 3 kIc2E
BN 2 1TV 200 ORISR ERIEICED X 9
Zhnbbh, 2O FHEMBRIICES TETH S,
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1. Takaaki Yasuhara®, Reona Kato, Motohiro Yamauchi,
Yuki Uchihara, Lee Zou, Kiyoshi Miyagawa®, Atsushi
Shibata*, RAP80 suppresses the vulnerability of
R-loops during DNA double-strand break repair. Cell
Reports, 38, 110335, 2022

2. Takuya Kumazawa, Yasumasa Mori, Hiro Sato,

Tiara Bunga Mayang Permata, Yuki Uchihara,

Shin-Ei Noda, Kohei Okada, Sangeeta Kakoti, Keiji
Suzuki, Hayato Ikota, Hideaki Yokoo, Soehartati
Gondhowiardjo, Takashi Nakano, Tatsuya Ohno,

Atsushi Shibata. Expression of non-homologous

end joining factor, Ku80, is negatively correlated
with PD-L1 expression in cancer cells after X-ray
irradiation. Oncology Letters. 23(1):29, 2022

. Hirotomo Takatsuka, Atsushi Shibata, Masaaki

Umeda. Genome Maintenance Mechanisms at the
Chromatin Level. International Journal of Molecular
Sciences, 22(19), 10384,2021.

. Atsushi Shibata®, Penny A. Jeggo. ATM’s Role in

the Repair of DNA Double-Strand Breaks. Genes,
12(9), 1370, 2021.
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Miyako Hirakawa, Yu Abe, Motohiro Yamauchi,
Naoki Matsuda. Mechanism of chromosome
rearrangement arising from single-strand
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Communications, 572:191-196, 2021.

. Tiara Bunga Mayang Permata, Hiro Sato, Wenchao

Gu, Sangeeta Kakoti, Yuki Uchihara, Yukihiko
Yoshimatsu, Itaru Sato, Reona Kato, Motohiro
Yamauchi, Keiji Suzuki, Takahiro Oike, Yoshito
Tsushima, Soehartati Gondhowiardjo, Tatsuya Ohno,
Takaaki Yasuhara, Atsushi Shibata*. High linear

energy transfer carbon-ion irradiation upregulates

PD-L1 expression more significantly than X-rays
in human osteosarcoma U20S cells. Journal of
Radiation Research, 62(5):773-781, 2021.

. Yuki Uchihara, Tiara Bunga Mayang Permata,

Hiro Sato, Atsushi Shibata*. Modulation of immune
responses by DNA damage signaling. DNA Repair,
104:103135, 2021.
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EF U AAT S DSBICH LTI EERO LN
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N7zo & CTHEREE, L AN EE 2 H v 72 NSD2 o il
TRIGHTIC & - THREES / 2 #HI8T D DSB IBEIS &~ D3
BEAMGET A2 LR HIEL TV A0S MEEEICT & FX,
I &Y R ERFTHEIEIENT 217 9 EBRIZIT b 2o
Too WAEFEIZ Y T NSD2 O 4 fE T, DNA AR Y W
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&L IZHEIENT T BT ETH %o
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MR & ) HICHB 2 2 Tnbe 7/ ZAORE % HE
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PR OFERNIE U Ty 2 SRR AR S L, Brx 2f5
BEHRFDHERE L T B o BV - RIEVEILASA OFEHE B
b5 BRCA BIZT . 7/ A ORFEAICEE R BIET O
—DOTHY) ., ADPATIEL 7 AOREEL L ZECED
DAHBHEEZLNS, SHIZEMLICEHLTH, 7/ 4
DALEWEAE G LTSRS Vo € 2 TARILFF
28 Tld. BRCA Bz T DA O HEEN - RIEEILTA DS
FEVZ B 2 Fi B R KBS T OHR B L OERALICE D
BEIETOWEREHFEL TV A,

ZUFATHZEB AFEOFLDAY T WIZD T, AR
70 NIRRT R ML REBEICE ST 2RO D it
RFAEROMM & RA Tz WEEEEIX, AFHMIR 2SR
HEHTWBLEEbNS SREFNIR LT, KIS/ 2 f#HT
AT o 7205 SNV BN TR ERTF 2 METE 2h o
Too T TCAMEFEL, HERERNT 205 & L 72f#MT 2470
BREET OWRE RN, ARz HLZ L3 T
Elalpolze GRIE. IR E 2502 X )% Ik
LN Z R L TR ENH D L EZ DN b,

BRCA BT ICREOD LAVPABE TR, HZ T
FIZXDIIEY A7 ZHFITHIS 2 & TPRMEROEIR
DOAWAEF N DM, FE4EH Tld PARP inhibitor 12 & %
DNA 515 % FIH L 7225 AT dS AR AT BE & 72
%o BRCA BIZTISK CH B OIS A B EIR T 29452
END T Lid, Fi-LBWr, B TRICEIRT 2 M0
BRICOLDY, BIRNERIESVEEZ SN,
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BIFRENSDF 2V ) T4 ) GFEERETOY 2 2
MRS EFHTAZE T, Fov )/ 74 FBHIRIC T,
FAEVEHURIBE O, 7 7 v 3 =8I, 37 4 VIR,
Yy WVIERRE, JeRVERIEAR SRR 77 & oA #atk
e AR RO P 72 9 BIEE O FEFNTHLY $LA . FiBp i
BB (E T ORI S 2FH L, AREE, aat
TANANRYFI v I FTEHo7205 ) E— PRESE
WH L. RT I — T E K0 R RIEA G 5 B8 e )
% 301 BINEET 2 LA TE 2, 301 Bl 9 B, 228 flC
DWTIRET ) MR T — % 205G L7z. BIE&HE, &Y
DIEGI D7 ) WIFNTT— 5 ORGZ D B L & BT, FHll
DOFBEALBEIE T ERFE T 727 — &7 AT IS ) 4
o

Sthb. HREPEICER LoD, BN 2 BIE 12
0 ALA S EIFFEAREEE DS L 72 SR AT B & F v CTHrsl
OFEBEEBETERAEZHIET I T, 7 ARRE
PECBT 28722 A ONE L LB, 7 AARE
HHBOZH LA EHT 2 HMAER SN D L HIfFS
b,
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DNA A2 13 Lo & 3 250 0. NWR O WL
FIERIC L W HEFEICEE L 217 TH ). DNA BHE
\ZDNA R 25—+ (Pole % 7213 Pold) 2B IE1C
HHESsZ 3BT R v, 2L OR4A, Pole $721%
Pols (X5 5 T 13 %, DNAHE ML I v Aid, &
DOERMEDFENTH %858 DNA 0BG RET LI L
% { DNA#BBEZETT 550 FHIETH 5, DNA b
L9 Y ZIEPCNA O/ /R 2 FF /LI X b il
ENBEEZLNTEY, T/ FF AMLIZEEED
Bz DNA K1) X5 —% (Poly, Pol;, Pole, REV1) Z4~L
7oHB D B DNA G2 L, )2 ¥ 5 U1k
¥ Template switch Z2#$T 5 L EZ 5N TW5, HFE
FHirohTclo, BELLY V282 HR 12X 5> TDNA
G NI Y ADOK G E FHER L. o005 FiE%E
MO L TE R, HEFEDBZ DNA &I L Tid,
RAD6-RAD18 IZ & %5 PCNA @€ J LY FF LD
AL LTHEREL T 5 PCNA TRMBIER I RIS Z
&\ BRI TO Pols & Poly R 25— ERMG %
R4 22 & &AW L7 (JMB 2010), Template switch
B L CiE. PCNA ®KR Y ¥ FF v {Lx 415 HLTF ®
IEFF YN —EELE) LY FF LA IS RADG-
RADI8 28I < S &2k B R ) 2 X F LD s
TR S22 LT &7 (NAR2012, NAR2018)., —
J Ty PCNA OKR Y € FF LICB$ 2 Mg AW
ABIEBREN TH 5, AILJFEAFZE1Z, HLTF & RAD6-
RADI8 12 X %R ¥ X F b5 T O AW 21 &
FEMHOLPIITHILEHWE LTI ERIT R 5720
PCNA O ¥ ¥ F LI, ¥+ F v li#E§E#%E RAD6
& UBCI3. ¥ %+ >V #—+¥RADI8 X HLTF 2k %
BERIBTH S Z &5, HLTF & RADIS O A H./EH
WCEH L, 8217 % 5 T b, AILFEFZETHE L 72,
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WIETFEH % Bl L2 RNA B8 o etk 2 Al L Tw
%o KWFFETIX, HHOBHi% %7 TwbRNA %, F/
R7 =y =7 v ZAFMi 2 TR % 52 L,
R > 7 F WM X 2 BB IS BERE ORI, 8 X OV
IO EB L RET LA HNE LTHIB SN,
ARAEFE, & 23 RIS & 0 R SR SO LS
PEIERIINDZ LR, VT VAT Y T M= AEN
ETHRB L7z E513, # Nl & g5
KF AHR %4 L C. SARS-CoV-2 7 4 WV AZHEKTH S
ACE2 BHIAHl S h st Aa %2 i L, £ L T, AHR
7 T= & M2 X % ACE2 #fill J2 UO° SARS-CoV-2 J&k 4« i
AL L. COVID-19 iH#E3E,. TR OB IS
n7z.

Gikid. LREEME T TOBBRISHi OB % A5 FET
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Tabata Y, Matsuo Y, Fujii Y, Ohta A, Hirota K. Rapid
detection of single nucleotide polymorphisms using the
MinION nanopore sequencer: a feasibility study for
perioperative precision medicine. JA Clin Rep 2022, 8, 17.

Komiya S, Matsuo Y, Nakagawa S, Morimoto Y,
Kryukov K, Okada H, Hirota K. MinION, a portable long-
read sequencer, enables rapid vaginal microbiota analysis
in a clinical setting. BMC Med Genomics 2022, 15, 68.

Tanimoto K, Hirota K, Fukazawa T, Matsuo Y,
Nomura T, Tanuza N, Hirohashi N, Bono H, Sakaguchi T.
Inhibiting SARS-CoV-2 infection in vitro by suppressing
its receptor, angiotensin-converting enzyme 2, via aryl-
hydrocarbon receptor signal. Sci Rep 2021, 11, 16629.

Hirota K. Special Issue: Hypoxia-Inducible Factors:

Regulation and Therapeutic Potential. Biomedicines 2021,
9, 1768.

Hirota K. Hypoxia-dependent signaling in perioperative
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021-02940-w.

Hirota K. HIF-alpha Prolyl Hydroxylase Inhibitors and
Their Implications for Biomedicine: A Comprehensive
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Mekata K, Hirohashi N, Kakimoto N, *Tanimoto K.
Low-dose rate irradiation suppresses expression of
cell cycle related genes, resulting in modification of
sensitivity to anti-cancer drugs. Cells 2022, 11(3): 501.

2. Wang C, Zhao N, Sato F, Tanimoto K, Okada H,
Liu Y, Bhawal UK. The roles of Y-box-binding
protein (YB)-1 and C-X-C motif chemokine ligand 14
(CXCL14) in the progression of prostate cancer via

extracellular-signal-regulated kinase (ERK) signaling.
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. *Tanimoto K, Hirota K, Fukazawa T, Matsuo
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Sakaguchi T. Inhibiting SARS-CoV-2 infection iz
vitro by suppressing its receptor, angiotensin-
converting enzyme 2, via aryl-hydrocarbon receptor
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S, Ito K. Tamoxifen resistance alters sensitivity
to 5-fluorouracil in a subset of estrogen receptor-
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Tanakaya K, Akagi K, Ishida H. Int J Clin Oncol.

2021 Sep;26(9):1661-1670.

. Comprehensive analysis of DNA mismatch repair-

deficient gastric cancer in a Japanese hospital-based
population. Ito T, Suzuki O, Kamae N, Tamaru JI,
Arai T, Yamaguchi T, Akagi K, Eguchi H, Okazaki
Y, Mochiki E, Ishida H. Jpn J Clin Oncol. 2021 May
28;51(6):886-894

. Prevalence and clinicopathological/molecular

characteristics of mismatch repair protein-deficient
tumours among surgically treated patients with
prostate cancer in a Japanese hospital-based
population. Kagawa M, Kawakami S, Yamamoto A,
Suzuki O, Eguchi H, Okazaki Y, Akagi K, Tamaru
JI, Arai T, Yamaguchi T, Ishida H. Jpn J Clin Oncol.
2021 Apr 1;51(4):639-645.
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Hypoxia-inducible factor-3a & 51#%

V24

TRITHEE

LEPTEAEE - B M
OUJNERFRZEBR G v & — @ #i%)

Z AR EE oAk EF

Ok B R ZE SR IR ISR R R 2 AF R AT © 382

MREAR - IERR - SBRORES

MMERRE T CEALZ2BETFREBAMNBELZH> T2
Hypoxia-inducible factor (HIF) 2% HIF-la, HIF-2a I
Mz € OEEDOE < AP HIF-3a AFAEL TV 5,
HIF-3a i HIF-1a, HIF-2a $%58 % #1152 T RETEAYR S 4.
KR FBRBE T ORI O BUH B B\ BE 2 g B A 5.2 %)
REMEDSZ 2 STV 5B, 41, MiSABESIZB TS
HIF3A AR TSRO 217> TV DA, T ORRENE
FIZTOWTIIAW R EAE

IR F B T HIF-20 2825 K F AP1 & OAHHAEH %
L C BB RIS A iR G R 7 GLISL 3Bl A HHi &
LIMEE IS0 L, T ORBFEIL HIF-3a 2774 ¥
YT T x—=RICXOWHIE NS E R EEHLMILTE
Tzo B HIT. FEHITHE L 72 GLIST A%l F& 301 il 48 % A L
THINE D BEHREZ AT S22 LWL 2T L7,
F 7o, AR SRR S X b R Y B s s TR
FBULT AL S 7275, HIF-3a O 5122w THES L
TWwa,

Stk HIF-3o & B MIE & 501 B o0 3l 726 AT % o
BTWL,

R

1. Shimabukuro K, Fukazawa T, Kanai K, Kawai H,
Mekata K, Hirohashi N, Kakimoto N, *Tanimoto K.
Low-dose rate irradiation suppresses expression of
cell cycle related genes, resulting in modification of
sensitivity to anti-cancer drugs. Cells 2022, 11(3): 501.

2. Wang C, Zhao N, Sato F, Tanimoto K, Okada H,
Liu Y, Bhawal UK. The roles of Y-box-binding
protein (YB)-1 and C-X-C motif chemokine ligand 14
(CXCL14) in the progression of prostate cancer via
extracellular-signal-regulated kinase (ERK) signaling.
Bioengineered 2021, 12(2): 9128-9139.

3. *Tanimoto K, Hirota K, Fukazawa T, Matsuo

Y, Nomura T, Tanuza N, Hirohashi N, Bono H,
Sakaguchi T. Inhibiting SARS-CoV-2 infection iz
vitro by suppressing its receptor, angiotensin-
converting enzyme 2, via aryl-hydrocarbon receptor
signal. Scientific Reports 2021, 11(1): 16629.

. Watanabe T, Oba T, Tanimoto K, Shibata T, Kamijo

S, Ito K. Tamoxifen resistance alters sensitivity
to 5-fluorouracil in a subset of estrogen receptor-
positive breast cancer. PLOS ONE 2021, 16(6):
€0252822.
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IR ZEE T % FRIEF E L TD DNA #R15
&S FRBENT

ARZTHEE
HFF7EERE - D R
COTBEFRATRN 7 ) ABETe Y27 b BHER)
AR i 1B
(R BRI R A TERT - $%)

ARAE - MAERR - SEOREHF

TCEHRBEE 2 L10 X 0 A2 U 5 DNA HEEHIE. 5
DNA #EABE) LEBIE THE I 5 2 L shTw
b AR, BB ICB W T Y a~F ¥ EkEE ORI
595 Rifl # »7827 8 A DNA ZESYINIC & - TH
U7z DNA 15 % JEM R Kbl & (NHE]) (X 0845
HIFICHEE L) S LS h Lol £ TR
JEFBFZE T, Rifl & Y82 B0 X9 RAHEEH KT
EREBE B RAET B O & SIS Rifl ¥ >~
IS MRS B 2 LA DNA 55 DNA #HE 2 +
LARCED L) B e 52 500 Wb rd02 %
HE LTiro 7,

RIF1 % v X7 B L OMEAEH T 2 HB oKW+ % [H
ST A 72®12, HCT116 Ml (e M KB Miatk) <
TurboID-RIF1 & ¥ 87 A58 % / v 7 4 Y Hlllatk%
BN L7z VERC L 7oA & L AR 512 X 0 RIFL ot
BECAFAET 5 112 Biotin Z fH L. B &AM & 0 &
iR F DR E % 47\ 96 DERIR T 25 2 S iz, FE S
N7zHT- DOV L DA B VT NHE] #2412 X 5 DNA 815
B ORI 2 17 o 7285 %, BUEE Tl s hTnizwn
A3 NHE] #6255 2 TS O 2 & 2 5 72 S 121
[l g L 72 I o KA vk & /55 L NHE] &% o 5511
e ST HE LIS, RIFL EMEEMNT L &8
NHEJ (2 & % DNA BEICHEP &) 2a LI Lzw
LEZTnh,

HFRHX
Bz L

ARZTHEE
AR - 0 I

(RIS REIE SR AR RHE SO0 - SEURANE - Gl
AR B Rl

(Bl R 77 JEU e s s R AR SE T+ Wh0)

ARAAE - MARR - SEORLEHF

2000 4£ 1 H 225 2017 4E 12 H O Filid 5 WIZERIC L -
THRICS NI KA BER B PR AT L C 3 % I BLHLAS A
RSB A F v C IR Hh D AR 5 (20 FLUE AR |
FIRHBRSRE MR R (TP 22) DML R 2 xhguc, i
JGRIEDNT X ) 53BPL S BL/ S & — v AT L. MR
BIEE L OB AW S 2T 5, KH#KICBI 5 53BP1
B DAY F I E R % 53BP1 L Mfukdii~— A —TdH b
Ki-67 & Dt ER g TR 5,

BUfE, RIS 20 61 (pl16 Btk 10 B, Btk 10 #1),
WA B L kR 11 . IR BE SR PR R 12 BIC B L T
53BP1 & Ki-67 OD#OG B HREGAIK T LT 5, 54
INHDFEBISY — ¥ 2N L. 53BP1 28 IHERE IC B
J2PHRATERYVELDERETL2TFETH S,

HKEH
b IHA.
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LW OWE%E %o B MR
(WFRENAF YT FVRETEL Y 5 — @ 3R
B S =
(HFKFENA Y T F VR v 5 = B0
SR e
AR A Y 7 VAR v 5 = 24i%EE)
HiH i
(A KRB Pe R © REReE)
e T
(P RAZFRAERR R © RAEReE)
ZAIFEA S  H ]
(R B R A BUR SRR AT IR AT © #d%)

MANE - MEAR - SEOREF

WD X 7 Lk F FErRZEBHE (NER) O RIHEREIC
BT, XPC % DDB2 7% £12 & % DNA 845 25k % Hl 4
T TREOMAEZ L LTiR T #D72, 4
EEIE, DNAHBEMICBIT A2 A Y7 £F L1k
R XPC DI AR ZMHET 5 L VW) ET VDS LR LR
x4 7572 LacO 7 L A &7 A EOSEOAIZTFD
U20S Mgl BT, b X b Y7 £ F VL% (HDAC)
& mCherry-LacR O @& % ¥ /3 7 B % 388 £ 4 T LacO
TVLAWRTFHFY Y7 Lk A, HDAC OIGEARAE N K
" DNA #5472 EGFP-XPC 28 7 Vv — k& b
CEDBbYPot. THIFE R Y OBHIRE L BET S
Z L TXPCOBNREEZ NBMICHBETE 2 2 L &2RT
W 2 R TH Do & 512 XPC He i o KIRZEVE FHIK
(XPC-M) 7%t A b ¥ H3 ® N i 7 — b & A HAEH
L. LAY TF—= VDT F VAR ZOME/EHEZE L
CMIF S5 2 &, XPC-M 3OS DNA JE % H v
7oA NER BUBIZIZEE L S e vy, MRNICB T
% NER GRS U CTRERIRZRT 2 L2 WO L,
A b AR A DNA B ) 7 Vv — F &b A
HZAAIZIA, XPCM & X+ ¥ F— VO ELEH,
ru~<F v EO XPC ORAIEEBHERER L OR#EIZO N
T WM AT % S RED L TFETH %0

R

Kusakabe, M., Kakumu, E., Kurihara, F., Tsuchida,
K. Maeda, T. Tada, H., Kusao, K., Kato, A., Yasuda,
T. Matsuda, T., Nakao, M., Yokoi, M., Sakai, W., and
Sugasawa, K. (2022) Histone deacetylation regulates
nucleotide excision repair through an interaction with
the XPC protein. iScience 25: 104040.
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TR < E B — W 42 BEHECTH ) . BIEERE
IS L5l & SR BOSARMEZBEE L TW LD —
B TH B, b b OfEHEZ LT 2 BRI EENE RO AR
53, AYOEIUC X D REEIIARE AL ENS 2 LT
HOZETHbD, €¥ I VITEFEEHERFICLHOWE TS
0. ZL ORZFEDFIEDPHMONT VWD, TAIIVE V[
EPIRILEH 28> I V¢ a5 =7 v &4 LzHE
HREOMEFRS, FMAMER R R T T & Sk A g
HEEROLELN TS, KHFENIETIET A NVE V]
BRI~ T A % KRR R <2 & oA & B
LML, BRANOEELEWTE2AMENOD ) )%
BRI HE Lz,

T AN VEEAEBEE# (Gulo) KIH~ 7 AR KIHMIN
ZFRALT, €Y IV CEAERAT 2~ AR OHINELIC
B BHDBAND R Z R L1z R 0Bl L ) .
vy 3y COEREBFHEELZ, DSBIGEZLL A
FAERZ A L 720 —REEEOMZEIC L ). oMk, 1
B F AT D= AT AN ¥ FRA IS O H A R
B AERTE LI LZMHL, 72 F 0 N0 H
JEAE & MM & SRR Z PRI H L7 MR T 7 =
V) T OFEBINH] & SRRV I B A R S e
{y TAINVE VEBEOMOEERN OFAEDIRIZ S iz,

CDOTAIANE VBREEBFRBIZTIEIZ, TAIVE Y
FROEIIZ L DA X D AR OB I3 B 2%
Wz EZFJH L. Safe harbor locus & L T Gulo B (=
THOHRMEE LKL 72,

R

Toshiyuki Habu , Honoka Ishikawa, Jiyveong Kim Gulo
gene locus, a new gene editing locus for mammalian
cells Biotechnol J. 2022 Apr 13;e2100493. doi: 10.1002/

biot.202100493
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BBEFRETICEIIDIES /LAREST
S LRGBS DAFHT

ARZTHRE
KBRS R =1
(ERR AR TR R R AR S 27 Gl PR - 30d2)
2 CI /i T LIPS
(EARUR S PR 27 R PR AR A PR 275l A - By0)
A AW
(P R R A TR R R AR AT PR 27 R I - D)
ZAWRREE - /A £F
(R BRI RO I JERT « %)

MEAR - MERR - SBRORESF

AWFZEE, KERERE T AMBO 7 Akl
J NEBINEICG 2 DR L LT, m%ﬁﬁﬁﬁ

RO TFENGHRELZHAB TSI L2 HME LTHIS
72

REHR R T IC BT 2 BIAFRBHHICB T, &HE
RGN O—2 EPASI (HIF2A) #{n 1. 512,
iPS ML REE K 1 & L C I & M7 IR 360 B PR i 5 [
¥ GLISI #8A=T-3EBUR T2 B b 2 537 Bk o g B D
AT, 512, 5azaC i & 5 DNA A F VALIHEIZ X 5
EPASI #&{5¥. GLISI #IZTFRBIOBMEZHZEL, Ih
L OBZFFIA DNA X F MALIZ X D HlEE T 1]
REVEZ VLI U 7ze BBRIR WV C &2 EPASI Iz T4 AT
ST B E. DNA X F VLSNP3 Wl F AR S

WEEME b R Sz, BUE, T ¥5 7 AlIICE D 5
;t#?méhé7uv%/ﬂﬂ HIn TR D siRNA A 7
V—=rZ712& 0, EPAS] 7213 GLIS] BEfY#Efn T CTH

W R F 7 IR R B T R IC B b % i

ﬁ%%HEL A TEER & LCOMREME 2 HE L Tw
%o TIHBRT D5 FHERE R HUGHRRR P2 A KNG D

WL ORI & R A AT TH B

FERIRMX

1. Harada Y, Sato A, Araki M, Matsumoto S, Isaka
Y, Sagae Y, Abe T, Aoyagi Y, Sueoka E, Okuno Y,
Kimura S, Sueoka-Aragane N. Integrated approach
to functional analysis of an ERBB2 variant of
unknown significance detected by a cancer gene
panel test. Cell Oncol (Dordr). 2022 Feb;45(1):121-134.

2. Tan BJ, Sugata K, Reda O, Matsuo M, Uchiyama

K, Miyazato P, Hahaut V, Yamagishi M, Uchimaru
K, Suzuki Y, Ueno T, Suzushima H, Katsuya H,
Tokunaga M, Uchiyama Y, Nakamura H, Sueoka
E, Utsunomiya A, Ono M, Satou Y. HTLV-1
infection promotes excessive T cell activation and
transformation into adult T cell leukemia/lymphoma.
J Clin Invest. 2021 Dec 15;131(24):e150472.

. Kimura S, Tanaka K, Oeda S, Inoue K, Inadomi

C, Kubotsu Y, Yoshioka W, Okada M, Isoda H,
Kuwashiro T, Akiyama T, Kurashige A, Oshima
A, Oshima M, Matsumoto Y, Kawaguchi A, Anzai
K, Sueoka E, Aishima S, Takahashi H. Effect of
skin-capsular distance on controlled attenuation
parameter for diagnosing liver steatosis in patients
with nonalcoholic fatty liver disease. Sci Rep. 2021
Aug 2;11(1):15641.
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B A W23 DNA 2 52 5. 2 O#1E DNA
RV AT —BIZL2HEBIEEE G 2. RAICHlIc 2
REROFRB L OMBIEZEL, L Lo, BUE#H
WZE DAL 2HEE. #121E DNA S 2 &'1&, DNA K
JAF—EBDAL LT, RNARY X5 —E&HHET S,

CoOWfgEIE. EEERRC X D 4 U A DNA SHYIT AR
BAP R 2O X OBEEEYORE 52 5%
52 2HME LTS,

FITEFEBEREHIC L Y AT 2 DNA S8k o 5N
HEE LT, 29 2% —DNAHEFED X H IR
DNA YW 2 AL D0 %2i§5Z LiZL. TOHMD
=D IHHOBEISHEOE= Y — DNA B2 ER L 72,
MZT, #HHY v 7 HEHWT, BEHMICI A~y F
HiAkZEA L, MMR #BBHOE= Y — 3 2 Kk
L7

Lk, WEHEMERNT A 1L - T, BHBELE
RTEXLPHOE=%— DNA LEHEME L. FEMFEENm
B % A BTS2 7 ETH 5,

FERMX

Arabidopsis thaliana endonuclease V is a ribonuclease
specific for inosine-containing single-stranded RNA. Endo
M, Kim JI, Shioi NA, Iwai S, Kuraoka I.Open Biol. 2021
Oct;11(10):210148. doi: 10.1098/rsob.210148. Epub 2021 Oct
20.PMID: 34665969

Acetaldehyde induces NER repairable mutagenic DNA
lesions. Sonohara Y, Takatsuka R, Masutani C, Iwai S,
Kuraoka I.Carcinogenesis. 2022 Feb 11;43(1):52-59. doi:
10.1093/carcin/bgab087.PMID: 34546339
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Lig4 RIEV 7 X DMHAERHIFAIC KR SN B
DNA 1Rz &R L2 T2 DFEYT

ARZTHEE
KRS - Ba %

CRBUR SRS BREERRTER RO W 7 - Bh0)
AR i o h

(R BRI SRR AR ZERT © e 808%)

ARAANE - MERR - SEORLEHF

WFFENgs

Lig4 127 1% DNA —AgJKr (DSBs) DB L#FE
D—DThb, FMEAKNHEG (NHE]) DR#EBERT
XRCC4 #fz T & #FTDNA Y #H—E &L LT 2 &8
MHNTW5S, b b Ligd AR F A EHE BRI REA 4,
FERTE, NIE, BRDAZEBME LTHo, K
Tldk MRS 5 7z Ligd B FAREZ <Y AITEAL
72v & b Ligd BIE T ASIEERE TV~ X (Tamura
et.al, Clinical Immunology, 2015) X h &SNz~ Ak
JEMHESML (MEF) % flvC. DNA 85 0% & nis
DRRERGE L7z, S 512, BEHRBIE 2L D, N3l
GAMEAET B D15 A % Bk L 720
WFFER R

Ligd B TERAT O A2 KI5 2 LT, 145
Hiih o LIG4 {5 T2 % MEF % #3472, ZR OB
BRERE S 2 EHELTIA =% Mo PCRICE 5T
P Lo TOPCRICK o THESNIZEAER, AT
OERM, REERMEFERICH . BRRRTEICL S
Ty BRI, RELERIE DNA#HE~ -7 —Tdh
% pH2AX 7 4 = ADEREMPHE LN T2, Bfb~—
H—=THbSABHTT 7 b F—E¥iEO LA BN
7oo = ANTOUERINIEL 5 OIREED BAR & WALE
THh ol 2Gy X MOIXL FiL DNA HEER L SAB 7
527 by ¥ —EiEo ER % XD S 72, 2 OR R,
AEBRE B, B X OIS K # T U S DNA SR
MBEALHEICED > TWBE I LA RIEL TV S,
LHOREEE

BUFE. BALMEI % 7% L 72 Ligd %5 % MEF 2 o getafk
BRI DWW TN LT b, NHE] 515124 /HD Ligd
BIET 2SI EALIC D X 9 \CBIERT % D05 10T %
Db
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Comparative assessment of carcinogenic
potential of Helicobacter pylori using
additional molecular-genetic markers (Cag
polymorphism - associated loci) in persons
affected by the Chernobyl disaster and
Japanese residents with gastrointestinal
diseases.

Research Organization

Representative Joint Researcher: Evgenii Voropaev
(Vice-rector of Gomel State Medical University, Gomel,
246050, Republic of Belarus)

Joint Researcher: Olga Osipkina (Head of research
laboratory, Gomel, 246050, Republic of Belarus)

Representative Resident Researcher: Naomi
Hayashida (Professor, Atomic Bomb Disease Institute,

Nagasaki University)

Contents, Results and Prospects of Study

This research goals were: (1) sequencing of the
genomes of Helicobacter pylori (H. pylori) isolates,
circulating in the territories exposed to radioactive
contamination in Belarus; (2) to compare obtained
sequences with genomic data of H. pylori strains from
Japan. The H. pylori isolates were obtained from the
gastric antrum of adult patients (living in territories
contaminated with radionuclide’s after the Chernobyl
accident) with different gastric diseases diagnosis (on
Helicobacter pylori infection background) scheduled
for upper gastrointestinal endoscopy. Next-Generation
Sequencing (NGS) was performed using an Ion PGM
System sequencer (Thermo Scientific, USA). To
establish or verify the gene annotation, the sequenced
regions was analyzed using the BLAST tool in NCBI
GenBank. Japanese H. pylori strains genomes deposited
in the NCBI GenBank were selected as samples for
comparison. The analysis of the genomes of H. pylori
isolates from Belarus showed that they are generally
characterized by a similar size (= 1,6 Mb) and common
structural and functional organization. The main
character of the polymorphism was associated with
the presence of multiple SNPs and oligonucleotide and

polynucleotide rearrangements. A common feature of
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Belarusian isolates, in comparison with Japanese strains,
in addition to different SNPs, was the presence of a locus
D8X56_07330 encoding type II toxin-antitoxin system
HicA family toxin. In addition, Belarusian isolates had
widespread loci D8X56_07320 and D8X56_07345 that
were rarely detected in Japanese strains. Among the
Belarusian isolates, which were characterized by the
greatest genetic differences from the Japanese strains,
HP42K (NCBI GenBank ID CP034314.1) should be singled
out. The genome of this isolate contained a large number
of unique regions that were not detected in any of the
strains isolated in Japan. Another of the rare loci for
Japanese strains of Helicobacter pylori was D8X56_07095
encoding outer membrane beta-barrel protein. Molecular
genetic analysis of H. pylori isolates circulating in the
territories exposed to radioactive contamination in
Belarus showed, that major rearrangements of genes
are absent. The main features have been associated with
multiples SNP, which refer to geographic variability. The
obtained molecular genetic data on the genomes of the
isolates can be used both to optimize treatment protocols
(resistance to antibiotics, the presence of certain vir- and

pat- genes).
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B FRBAE <12 & D 4 U % Yefafk DNA @ DSB 13 %
PCBEEE N D, Lo L, 13 1 %0 DSB i35
BINFTITHMBENICE I V&G 5, 2hbid, BED
W7 DNA B E % 2 5. g H2AX Pifkgeta s cHl
BynL. W (R7) ChoTHETHI L, DY
AT ENTHENLTRIET 2 2 L 24 1TH L »
&L 720 WBHRIC & 0 A U 7158125 1K 37 DNA 4815 %
FEOMMC R RIS BT 2 B TR 2 R T 5 HIWT,
Agilent expression array & B A 7 ) —= v T {7572,
DNA #IRE. &y v 37 TR D RAEITV, Thb
OHRPL, CA NS o8 B, GRS o8
JHEEBEN L, TIN5 DOREHRISEIS O W L7z, £
OFER, ATMARLEED ) VB % 2 A RENEZ BT 5
Py v BEEME O N, TRHDF VST ED
D CERALEAARERIIC BB S B IR VB Ly RO
ELHOMBNTO YV BALBUSBIEE & 2 D JF1E % fE#HT L
2o ZOWT, JUERNAAL VEHTEY V87 HIZ, IR
FEEMINIFEBL L, PO uﬁﬁ‘é’fﬁz_%%oﬁiglﬂ
?}:%‘;{ BNz Foy BRALY o8 7 BUICHDRE S % 5
DLDLHHNT, TN HIIBEAHESR DSBICEMK L.
ATM % 53BP1 & 312 repair foci B2 > Tnw b &
EZoNTze L L, BRI BT repair foci %
WY 25 Ny IR 2> TBY, T2 ATM
% 53BP1, H2AX D) YL & 4T3 —H L Wil
IR — RTINS, DSBIBHEBEEGRITE IZH—HE
& AR S 9 B B DA TE S B FARIR Sz
INFETIZHHERRICHG 3 25K T £ DSBIBHE
Bt % R 3 % 57— # 13 PTIP2, BRIT1, COBRA1 % CH#it
%éhfb\éo AN 3 7 AR & TR E TR R AT O R
I b & 30 9 S5 R - FAR SRR B B
J L oG L TBET AR OO TR R v
LR E Nz,

89



ER7O2I o NFED

FRMX
mL

£ 1-29

XRCC3 Bz FZE DOEXFIE - ERIC
Bl 3&E

ARZTHBE
HFBF7EERE - JOF TREE
ORBRFREABE R R A ERE © Bi0)
W% & Al i
(R BRFRFBEP AR TER  dE8d2)
A RS
(R S IR AL PR R - Bd%)
ZAWFERES - B IR
(R B R R B MR A0 FE0T © #d2)

=T

N

MEAR - MIERR - SBRORESF

ARWFZEE, MR ZAHEBEICES T2 287 ThH
% XRCC3Thr241Met i f= 1 % B 7% 0 L K JE A - o
5T 2208 02O T222HNET %,
XRCC3Thr241Met Tl DNA ¥ # & DM # A% 2 5
3% %81t (Endoreduplication) 2S#FE Z N5 2 & A%
HINTBY, ZoOHRDPGIERIZHEG S 5 & ORE %7
THFEZ T > T b,

< 7 AMMESAIIBIC & XRCC3Thr241Met %A S %
&, MO RAL, DNA i o#Hm, MigEit, &k
A MHA COFRBWINERD, SHIZFACSICLS
AU R RAT 2> & 2 R R I O 3N % B 720 & DGR
5 XRCC3Thr241Met (% endoreduplication % # & Ll
DIEIALIZE ST 5 2 L AVRB S N7, BALHINL TR
DAL S 5 2 L, B XU mitosis skip (2 & 0 2454813
LT ENMBENTBY,. XRCC3Thr241Met I EL %
AU TIRKRALICE S35 Z L AVRIE S N7z,

Gtk = ALEHROTHMER (HL1) »25wid<
7 R RLRR A O HLUEE L 72O R 1 XRCC3Thr241Met
ZFHEL, MMEFME L OB RSB 2 50 % WE T
bo XD, WM R NI VAT YT N—LRITICED
XRCC3ZRIZ X 2 MIZTFRILH Z MM T 2, ¥4 45
TAAL A=V VT Y AT 5% T Xreed 28 5050 il
N DGR % S 5 20, HHEIRERE IS 2 2 % MeaT
35, ANFZEIX. endoreduplication & W Hll i & I 3 5
LTI BROERIIER N Z XL ZHRRT B DD
Thbo KFFEOETICEY ., LIEKDOIIERT % I3
5 Z EIZOAEDO T - IHREDHIEIZ O %A 5 S
5,
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BT By A 22 DEMEFRT 2 2 /=
AL OFMNEKRFROBEHRETH 5o FA L FRB RS
12 7§ S5 A LA 12 38 W € DNA $865I6%4 43 T p53 binding
protein-1 (53BP1) AWML A% 7 ) DK @ VEFREE
W27 %2 L2 L7z (Naruke Y et. al. Cancer 2009) .
RAFZETIE, PR OBy ) AR EZ
53BP1 TaFfili L. BRI A Y A 7 FHICH 5T 54
TR R ERERMBET 22 HE Lz,
(WFFE )

PEHE IR 5589 3 B % W, 53BP1 & Ki67 & % \»
1& p53 12 & B mAEMARIL Y A EhE L 7o pHiEE L
T BREMBEED 2 VIR R 5 6] GEFLE) & IEFE
B % & LRSS TR W o 23 B (8068 11 60, JEFE6Es 12
Bl) Mz, ZofER, IEE FE To 53BP1 HiEMIG
ERIEBIEIE, WA L (02%) &L THUEMIET
X #EEE (69%. p<0.033). FEFENE (53%. p<0.0232)
FICHEBITE o 7o BRBUTHRFB R (123%) T,
HOEPEEZOLR (69%) L ) Eh o B BAE I Rr o7z
(p=0.0648)s —Ji. FEETIX. BRIEVERE (FOLHER 13.1%.
p=0.328. FEFELER 12.7%, p=0.1683) & H#g L TEEM L
RN (234%) TR>EP > 20 HEEE IR - 72,
F 7o, BRIRBURMRETERE. SR & b (THEEE T Id 53BP1
& Ki-67 & %\ & p53 O L PERINE SR IC BigE S 7z,
NS DORREN S, BEHRBUFBIIEERE DT ) WAREE
PERIUHE S, TORFEAE U S DNA BB OB
WRBADEERA XY FTH Y, 53BP1 IZFHEA AR O
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IEHRRIZBWTH T ) AAZEVIRIEC % 5 2 EHURIR
Ihz,

(G0 IEHE)

BRI Rl T B RE ] D SRt 2 ke L 4 ISAS AR
PH OO SRS ER) IEH K2 To DNA ST 5\ ik
BB T RO B Z B S22 Lzwv,
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JURERICLDBGEFREE. HLVYT
SLDXFIEICEZ BFE

ARZTHBE
RS - Kb Bliz

UNZYN N8 e e 2 A €Y
SZAMERER R ZAi T

(R BRI BT R TR FE0T © Bh%0)

MREAR - ERR - SBRORES

choline IZ) Y RETHAHHRA T 7 F IV YO
HHL AFVIEMGAARE LT A, B X O
BREEMECTHLTEF LI VORI RE L LTHE
TR B Z ) KFEHRTH S, choline KZIZ X 5 HfkEE
FEORFANZALFRZWLPIZERT RN &
5. HKEHFE S choline RO T 2784 5 2 & 2458
Hig& LT, in vivo 128\ THIFEN T choline AR
DWW & KA D Z LT, DNA X FVLREIZ S 2 %8B %
WE U7z R IZBE 54 % glycerophosphodiesterase 5
(GDE5) & glycerophosphocholine (GPC) 1Zx%-3 2 231
WPEEZALTBY . MNEA choline ® AR G- L, xF
VIEBERRIZ BT B BRI A R S /e € 2T, CRISPR-
Cas9 2k 577 2412 X ) GDESox ~ 77 A % {3
L. &KIZ GDE5flox ~ 7 A % JFB 45 5% 1912 Cre & /3% 2
B %5883 % Albumin-Cre ¥ 7 A & OAENZ X 1) JFH s
F41y GDES K4H~ 7 A ZAE#L L 72, GDE5 KHRIZ & 5 T,
JFFliEH @ GPC & B & betaine & DA A5 Sk I &
. ¥ 512 S-adenosylmethionine DL F A D S, A
FUALTEDIR T ARIE S N7z S BHIT A F R0 — 2N
2 X o THARAHWIREZEDOEBHHFRD 57z, DNA
microarray 12 & 2 BIZ T ZHBURNTIC L o T, AR
1 GDE5 K~ 7 A DRFgIZ BV C Cyp2B BIZ T HO %
Bl EADGED S 1 JRITERAH A OB 508 R Sz,
%1% choline, BXUEMRZEZHAMTLI LIZI-
THEINT % 338 L 72 B2 GDES KIHDFIEIZ S 2 5
ERETATETH S,

FRMX

Comparative study on molecular mechanism of diabetic
myopathy in two different types of streptozotocin-
induced diabetic models. Saliu TP, Kumrungsee T,
Miyata K, Tominaga H, Yazawa N, Hashimoto K,
Kamesawa M, Yanaka N. Life Sci., 2022, 288: 120183.
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Serum amyloid A3 promoter-driven luciferase activity
enables visualization of diabetic kidney disease. Saliu
TP, Yazawa N, Hashimoto K, Miyata K, Kudo A, Horii
M, Kamesawa M, Kumrungsee T, Yanaka N. Int. J. Mol.
Set., 2022, 23: 899.

Characterization of recombinant murine GDE4 and
GDE7, enzymes producing lysophosphatidic acid and/
or cyclic phosphatidic acid. Tserendavga B, Ohshima
N, Fujita C, Yuzawa K, Ohshima M, Yanaka N,
Minamishima YA, Izumi T. J. Biochem., 2022, 170: 713-
727.

Satellite cells exhibit decreased numbers and impaired
functions on single myofibers isolated from vitamin B6-
deficient mice. Komaru T, Yanaka N, Kumrungsee T.
Nutrients, 2021, 13: 4531.
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HFBF7ERE - mH B
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EE R REE I, RO X 75800, 20
WRBIZIIAHALZ AL Ve SEBEBVPACIEYT ) AAR
EVEDHELG L THBY . LD DNA #IFIGE & pb3
binding protein-1 (53BP1) OB 7 + — A4 AHHFIZ XD
HEEWHETH B 0% BB L ZDFEBAEHEL 72
WA v AWFETIE, BRFRFEMHILENFNI BT 5K
Ji FE MR & FVCL 53Bpl H#OGSRIE S LI X 5 EmTIH
BISEOREZBGET Lz IR & B LT, MR
s 22 D KRB Cld. A 712 53Bpl DBEN 7 + —H 2D
FEBLDSEIIM L T 7z,

SR\, R RENIE. REEBEOR BV
TH3Bpl DFEHBSY — Y BRG 2 E) PIZOVTED
% BN 24T ) TETH 5o

KM
=L
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The Roles of Matrin3 in DNA Repair

Research Organization

Representative Joint Researcher: Lin Shi (Associate
Professor, School of Medical Imaging, Xuzhou Medical
University, China)

Joint Researcher: Kai Xu (Professor, School of Medical
Imaging, Xuzhou Medical University, China)

Representative Resident Researcher: Satoshi Tashiro
(Professor, Research Institute for Radiation Biology and
Medicine, Hiroshima University)

Resident Researcher: Jiying Sun (Associate Professor,
Research Institute for Radiation Biology and Medicine,

Hiroshima University)

Contents, Results and Prospects of Study

Tonizing radiation (IR) could induce numerous lesions,
including base damage, single strand breaks (SSBs)
and double-strand breaks (DSBs). DSBs are highly
deleterious DNA damage which can result in cell
death or alteration of genetic information through the
rearrangement of genomic DNA during DNA repair
process. Homologous recombination (HR) is a high-fidelity
repair pathway that functions in the S and G2 phases,
and uses homologous regions in the sister chromatid or
repetitive sequences as templates. In HR, RAD51 is the
central protein responsible for homology pairing and
strand exchange after nucleoprotein filament formation
on single-stranded DNA (ssDNA). The RAD5I foci are
formed at sites containing DNA damage, and increase
after the induction of DNA damage.

Matrin3 is a highly conserved inner nuclear matrix
protein involved in multiple stages of RNA metabolism.
Interestingly, ATM-dependent phosphorylation of
Matrin3 at serine 208 was observed after the induction
of DNA damage. Matrin3 interacts with Ku70/Ku80
independently of any DNA damage, and deletion of
Matrin3 results in the slower release of PSF and NONO
from damaged sites. Although these findings suggest the
involvement of Matrin3 in the DNA damage response,
the precise role of Matrin3 has remained unclear.

In the primary study, we have found the impaired

RADA5I focus formation and decreased HR efficiency in

Matrin3-depleted cells after irradiation, suggesting that
Matrin3 promotes HR after induction of DNA damage
by the regulation of RAD5I1. Besides, we also found
the decreased level of RAD51 protein and mRNA in
Matrin3-depleted cells. Since Matrin3 has been reported
to be associated with RNA metabolism, therefore,
by a quantitative real-time PCR analysis, we found
that the loss of Matrin3 led to a decrease of RAD51
mRNA stability. In future, we would like to clarify the
mechanism of RAD51 mRNA stability regulation by
Matrin3. Since DNA-damage dependent phosphorylation
of Matrin3 has been reported, we will examine Matrin3
dynamics after induction of DNA damage and the role of

Matrin3 phosphorylation in DNA repair.

Presented Papers

None
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DNA #&5¥° THz HXIEGHZ ¥ > THHT B BIEFFALEFEICK S DNA BiGtk

BT 2 F 2 Bt DIGIERFHT #8974 7O 7 7  — L #1518 DAFH
AR AR

HEF7EERE - HH B2
ORAERZFR A B R TER © #d%)

F A gE F o RM T
ORAERZF R Be A 7e R - it-iisER)
e s

(RAER PR FRERFERZER « LR Ae)
ZAWFEREE B R
(R BRI SR B MR R A FE0T © #0d%)

MEAR - MERR - SBRORLESF

M= 7 0~ F » ORISR ZMEN O T &7
F UMAHEATEES- L CTHB Y. ZhF T2 DNA % THz
LRSI AE > THIBZN R S 7 7 F » it T S
N5 EDPREINT WD, LEBIRAEE S 13, MK
T U F 2O T A B & RS 5 720, BINT 2
F UM BT A o0y v B R REBLL 22
PR U CIRIT 247 > TV b0 ABFZETIE. DNA $86
R THz HIEHC X VIR S N DN T 7 F & kil % B
BT CEHEMICBIET A LI2L ). DNAEEGBE Ok
ADHEAT R EDOR - 7 ARERRIC BT AN T 7 F ik
O EW LT DT L2 HIE L.

DNA B BHEO 7o & A#EFICIE,. 7 a~vF Uk e
MR OREE D H IS L Cwd, L L, 7a~xF ¥
RLHIAL PR ST RS 7 7 F VAT E D X 5 12BI G- L
TWVBLEPIZOVTIE, TRETIEEALEHLRNIZSIATW
iz, AFFEOFEMIZ L ). DNA R THz G
SHCPE D MIRaBN T 2 5V BRHETE IR O 55 F Bt o 1l 7 &
2oV, BELMASHONDL Z LSz, i
T, 7 F YOG TH LR b RUMIEZD
BEREREIERICEG T2 T2 F v 77 3 ) =3 EH LT#
W47 o720 ZOEH, THz oo B4 DNA 86 7' 1
T AOHEATIEEZ G2 W RMEIVRENTZ, D)%
AN ZALOIFIE, T AAREANZ L DHBADY XY
FRT S5 2 LIS 2ED DA DOREHRER % W%
MIAT) 72D IBHTTRETH L L E 2 5N b,

FRMX

HFBF7EERE - WME KT
CRECERRAZIS AR 2358 - B0
AR R KA
(Bl R A7 JEURR pe s T R TR AT+ HEHR)

MEAS - MERR - SBRORES

DNA ARSI IZ LN Thie b HH 7% DNA #i#i Tdh
D, ST =y 7 KA ¥ R DNA B1E 4 L% % DNA
RIS EREIEAREEE T 2 2 & T 7 L OREMEDREE S
NTwb, WKz Zh T Tic. DNA BEKFERIC 7B
7TV — LAORRES BT LTBY, ZoflEc s
077V —ADLEFF MEHIDHG L TwDZ &zl
LCTwb, —J)T. DNAHBRIZTT T TV — 4Ok
MEESTHI121Z, 77T 7Y — LA DB FF ALY EE
EEZOLNDD, TOL) BRI FF AMUEEFEIZOWT
WA TH S, &2 Ty AWFFETIL DNA ARG KA
We7a7 7y — Atz By x5 bR LS
MPMITHZERHBNE L

Plre X fbEERE LCUCH7 73— KBS %
UCHL5 I2#% H L 72 UCHL5 & INO80 7 @< F >~ ) &
7)Y T EARORER T £ LT DSBBHEICES T 5 —
T Tur 7y —AERETF ADRML &#iEL TS ~
NI BRRIHFEGTHIENMONT NS, TNFE TIT,
DSB #5112 ADRM1 282 ¥ ¥ F b sh b 2 & % il
LTwsbZ &5, UCHLS & ADRMI O1¥ % F > 56
& ORI % WG L 720 2 O R, UCHLS O BUK T Tl
DSB #8/i# ® ADRM1 O LY ¥ F V56125 LW LiX
B SN ol2e DOWT, DSB RGO HME 2 45112,
THTT YV —ADOIEFF %9 UBE3C & B
PEIZDOWTHREN L7z 2 T2, UBE3C ORI T T
EDSBAEZETLI LML TS, SNHDORET
& UCHLS % MR IS BUK T 2 €% 2 & T, DSB#if5o
BT B REMEDSRIE S 7,

DL Eo#E A 5, UCHL5 %8 UBE3B % UBE3C 2 & %
DSB 18I 53 % & L AVRIE S L7275, DSBARAENY 22
TUT TV —ADIEFF B & OBEEIZ O W T
SPICTH I EIZTE Do 72 UCHLS (2383 % INOSO
& ADRMI1 OFEBMIEHEALTEH,. ThHORKEIC
& ) UCHL5 Ot ¥ &5 »{Lifitk® ON/OFF O] ) #
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ANELBZEBMEINTWE, EHELORTb 7O~
FUIZRAELTBY ., ¥12 DSB 65 #13 DSB #1245
THIEREETHE, FTuF TV —AI2H$ 5 UCHLS
DOFERED DSB FALICHFRIVICHIE SN D WA E 2 5
N7z 22 THBRIE 7 F ¥ LICRET L7077V —
LZBRAEL T, ¥ FF BMiZx 3% UCHLS D5 %
WM 2 T ETH S

FRR
iz L

E1-36

Study of blood glucose levels in
people consuming alcohol to relieve
stress, as a risk factor for damage
of the microcirculatory bed.

Research Organization

Representative Joint Researcher: V.A. Pereverzev
(Professor, Head of department of Normal Physiology,
Belarusian State Medical University)

Joint Researchers: A.S. Blazhko (Assistant professor,
Department of Normal Physiology, Belarusian State
Medical University, Belarus), A.I. Kubarko (Head of
the department, Department of Normal Physiology,
Belarusian State Medical University, Belarus), D.A.
Alexandrov (Associate professor, Department of Normal
Physiology, Belarusian State Medical University, Belarus),
E.V. Pereverzeva (Associate professor, Therapeutist,
Department of Pathological Physiology, Belarusian
State Medical University, Belarus), E.A. Bur (Assistant,
Department of Normal Physiology, Belarusian State
Medical University, Belarus), Jumpei Takahashi (Assistant
Professor, Office of Global Relations, Nagasaki University)

Representative Resident Researcher: Naomi Hayashida
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

The purpose of the study: revealing the dynamics of
glycemia and establishing the features of its regulation in
young women who do not drink and use alcohol, under
various physiological conditions. Research methods:
questioning, physiological, laboratory (chemiluminescent
analysis, glucose oxidase method); Oral Glucose Tolerance
Test; statistical. The results obtained and their novelty.
For the first time, the dynamics of the first experience
of alcohol consumption was established for Belarusian
students. Established dual effect of ethanol on the level
of glycemia in women. It was found that all women
who consumed alcohol during prolonged mental stress
on an empty stomach had a progressive decrease in
glycemia with the contribution of ethanol from 5.571%
(p<0.05) to 25.388% (p<0.001). Under conditions of

saturation, they also showed an increase in glycemia by
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1.44 mM/1 more (t=3.871; p<0.001) than in teetotalers.
The contribution of indicators of alcohol consumption to
hyperglycemia ranged from 4.796% (p<0.02) to 22.090%
(p<0.001). Established: features of the mechanisms of
the influence of alcohol on the level of glycemia; a new
source of glucose in the blood - tissue cells of the non-
working hand; its contribution to the maintenance
of glycemia during fasting reached 29.8% (p<0.05) -
46.8% (p<0.01) in teetotalers, and in women who drink
alcohol it was limited to 0.8-9.8%. Recommendations
for use: formation of an evidence-based scientific base
on the harmful consequences of alcohol consumption
by women in the form of a high risk of developing
hyperglycemia, hyperinsulinemia, glucose tolerance
and insulin resistance, various types of hyperglycemic
disorders, which can be used in anti-alcohol propaganda;
considering a significant reduction in regimen indicators
and doses of low-risk alcohol consumption in women;
selection of the age group of schoolchildren to start
promoting a sober lifestyle among them. Information
about a new source of endogenous glucose entering the
blood, as well as about the dual effect of ethanol on the
level of glycemia and the features of its regulation can

be used in scientific and medical activities.

Presented Papers

1. A.S. Blazhko, V.A. Pereverzev, A.V. Sikorsky,
A.V. Evseev, V.A. Pravdivtsev, E.V. Yurenya, E.V.
Pereverzeva: Fasting glucose level, its dynamics
after taking 75 g of glucose and the prevalence of
metabolic disorders in healthy young women who
drink alcohol. The Journal of the Smolensk Medical
Academy , 20, No. 3. - P . 51-65. (2021)

2. A.S. Blazhko, V.A. Pereverzev, A.V. Sikorsky, A.V.
Evseev, V.A. Pravdivtsev, E.V. Yurenya ,S. M.
Eremeychik, S. V. Shimanets, Yu. E. Razvodovsky,
E.V. Pereverzeva: The content of insulin in the blood
and the functional activity of pancreatic beta-cells
in young women who do not drink and use alcohol.
The Journal of the Smolensk Medical Academy, 20,
No. 4. - P. 44-58 (2021)
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AR, WHSHZEAEHE SR B AS THE L S B B 0588
LT, L7 LIHEHE O P BLEE %3 BE 32 T 3 BUE A o7
SNTHBHT, BHINIEERE & PEL TS 2 HIENE
Ihb,

ARHFZED H19E T IHEENE O 5@ LI B1) % 53BP1 O
E 2P 52 L, SRR R & R T 12 0 B &
M3 %0 RFGRERNE 2017 4E 20 & 2019 4F £ TIZHRET
YIRS N7z 39EM & L, Hike U THRAERR &R EES
AL OE 125 FA7 2 #ig: L. W EAIYZ NS normal,
Low grade dysplasia (LD). High grade dysplasia (HD).
Squamous cell carcinoma & 70 L 720 &ix 1B ST
fililz1d 53BP1 & Ki67 %= H\>7z. 53BP1 (& 3fHLL L3
(n=3) /2= 1pm ® large focus # B & L7z,
HHITLEP CTIXR Sz v, 53BPL & Ki67 D58 %
BE e L,

BUE £ CTOMRIE, WEERE TR EEE O 5.
(2P 53BP1 O S FE AN L 720 Ki67+ S 53BP1
DOFHII Tk, HD ML oM THRIIM L 72, IRER
Bom) 27 &SN 5 HERIE > 1000um Tid Ki67+ %5
53BP1 DFEBIAEIN L 720 TS PR TIXIRE R B O %0
%5 T 53BP1. Kib7 O FBAE W E [ & 7 o 7z WHEHE
12517 % 53BP1 & Ki67 OFHiiIZIBHREIE R 5 HO TR T
WoHIEDO—B) & 72 2R D L0 S HITIEB OFHT %
H#D, TiLo T & L HAHILBHR ARNEETETH b0

FKH
ARG A0 HAHLEHFRNFERTE
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HEIREEZISEICH 1S TIP60 EX >
T FINBEFESHDRE]

ARZTHRE
HREBFERES - HE K
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OB E PR I

(RURR AR B e ~ & — - WLBIER)
Z AR I R

(R BRI IR RO MR A F T2« $0d%)
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ARWFZEIE. TIP60 b A b ¥ 7 FIVLEERICHEH L. 1
HHERIC & 5 DNA B0 7 v~ F U SO 515
WL ZoEFBEEHELZLDPHNTH S, F4 k. TIP60 &
A ST e F VLR ERSE X b v vy oy LR
LTHAX OB ZRT L2 RIELTWw5E25 4
], TIP60 12 & 5 H2AX D7 £ F ML, CDL A b ¥ ¥ v
N XL VBILESNI - H2AX O 7 uxF o0
B EHEEG 7o~ F U ANOR Y AARDRESNL Z &%
HHL, 20 HAX o7 £F M ELZMIERTRET % &
TR & 1% O DNA BRI T L. by 7 v as
WHALT 52 L 2SR L7z ki, MERIEVIS
£ % TIP60 12 & % H2AX O 7 £ F AL &) B AT
N Y AZEY A5, DNA BEHOMFEE LW, 7/
L DMEFELEE T 2O TIE, F DA E R
T 5

FERRMX

1. Ochiai K, Shima H, Ikura T, Franke MC, Sievert EP,
Sciammas R, Igarashi K. Protocol for iz vitro BCR-
mediated plasma cell differentiation and purification
of chromatin-associated proteins. STAR Protoc. 2021
Jun 30;2(3):100633. doi: 10.1016/j.xpro0.2021.100633.
eCollection 2021 Sep 17. PMID: 34258594
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ARFFE TR, IEFEMIE DM E % 553 2 B % g
T 5720, BEHRIEEBZICGHEESNS I bay FY 7THBE
WEPERR S GEFEVEIGTERRFE) 2% ATM IEVEALIC B b 2 HhE
OfFHEBIRL T2,

AARFE X FACIEH RIS 30 2 G4 O S VR Pk e 3%
DFBIZOVTHAIz, b ML HE49 & BJ-hTERT i
FlZBWT, X#6 Gy MFHROBERMGEEREL 1~7
HEE TR EZ A, MRHNICZD L RUAEINT 5 2
EWG o Te WIS, I PV RY THEROIREE LT
FEHME (OCR) #iiN/zEZhH, 6 Gy REI3HET
OCR OJCHENH L N7z HEHEIZITTHE L 72 OCR 13, #%E
HESSBEERET LT AINE VBV R (AA2G)
EUHLTHIH SN L) o722 0, I bV FYT
RHTTEDORR, ERMEEERROF LGSR SIS
EDRMEENT, F72. 6 Gy IREHE O M E Bk
b s & 7 LX)V % western blot THH~R7/2& 25,
1 ~7 ARSI T, ATM O+ » 1981 1) v
b, P53 DEMAED HN7ze T DOFHEIT AA2G LFLIZ
L PR SNz, ATM DL L 20 T 70 F
BRI R R G5 5 2 LR Sz, BJ-
hTERT IZ51) % ZALMla 0 WBUEE X 6 Gy T4 T2
7225, AA2GALERIZ X D) ZomAaEsE Sz, 2ol
LS. ERMEEERE S IEEMIIC B 2 B %o ZL
FEICHGT 5 EAURIBRE Nz,

DLEo#ER LD, BOEHRREZOIEE#MLICBWT, 3
Fa > B 7 HREOIEERRFE A ATM %4 L Lg%
Gl & TRMOMAIEDRIZ S N Sk, ERMGETE
F#AS ATM % Z ik § FIGMALT 2805125 H LCTif
REMEDTITS FETH S0

RRM
BN, BFEPITRR - BRI & 2 ATM G PR L
BZOWT BUNRAIFZE 57 (1), 2022 4E 3 A
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AIFFETIE, RBRFTHERL TIPS I =y
2HHIZANBR L NI VAV 22y 7T AR VT,
T B X B FREE ORI CTh b7 I = > 332
(7 3=V a3, B3, R2EOANTHZER) ~OREIZOV
THEZIT). BUfE, MRS I =V 282/ v 7 4~
L7z ARLEEERRL T, 205 I=V 2%k
BEE U7 SRR o M % S LRk e 0 1 TG &2 47 - 72,
ZOME. MAEDT I =Y Rk EVL LT
R A B T 5 Z iRz, S v AR EGHE
B R AL 5 72 W 3 CRLUBRHLRR U & RS 5 2
ET 7320 33213 T AU OB R MG 5 T
ThHhbo

HFREm Y
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FRZTAE
LFEIFEA T R ERE
(REARRAERAE B R AITFE D © #0%)
e TR U/t A VAN vt
(REAR R A B A ar R AR FEED - dEZR)
S AT EE © BRI Z&T
(R BRI IR BUHRE R 2T FE 0T - B0
= N BF % Ha W
(kB R F EBUR SRR FE AT © Bh%0)
(AR D& 2021 4RI RO I E))

MREAE - MERR - SHRORLESF
ARWFZERE T, T BESOE BOE R Sk BTk O 9%

I U & T B i RS FEhE D 53T A /) = A L fRAT

AR THEML 220 DUTIS, 2021 45 B O RF 72 )5 4 o i 32

AT %,

(1) DDX4112X 2 RNA X7 F 4 ¥ ¥ 7 il #HE
DDX41 (RNA ANV & — 2D E DT, I 251 5
KBWT—ZOHETHRIZTERZRD L) 2%
PR U 72 Ma % /72 RNA 2 75 A ¥ v ZIRAT =,
DDX41 @ RNA # &5 B3 2 a5 2= AT 12 X
D, DDX41 D RNA A 754 ¥ v 72 BT 5 5%ED
KENHO N E o720 F72. DDX41 OFEIINH]R
PERERE AT DNA IS A 2 i85 5 2 & 0% &
B2, ROTHRNA AT 54 3~ 27k DNA #HEBE
B OMERH) Z L BHEET HICES 70

(2) Ddwdl #&fnT &%~ Y AOFIBGNT @ L [F 72
W2& 0. Ddedl BIRFYES T AR L 720 K=
TRER TV v 2T b KT LIRS
XV 7 o UFEMEICE PEMBRESE TSRO
DDX41 p.R525H ZRIAHHM T2 ERSFASIND <
TATH Do ILEBRF - B EBRHOFHHICE D,
RIEHNCAR < Y A% W72 ERDSFENT & 2 BB
Hotze SIE. %8 (1) THOWIZEREZS VX
T ML R AR L OV CHGEES 2 FETdh o
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1. Liu R, Shinriki S, Maeshiro M, Hirayama M,
Jono H, Yoshida R, Nakayama H, Matsui H. The
Tumour Suppressor CYLD is Required for Clathrin-
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mediated Endocytosis of EGFR and Cetuximab-
induced Apoptosis in Head and Neck Squamous Cell
Carcinoma. Cancers 14(1) 173, 2022. doi: 10.3390/
cancers14010173

2. Maeshiro M, Shinriki S, Liu R, Nakachi Y, Komohara
Y, Fujiwara Y, Ohtsubo K, Yoshida R, Iwamoto
K, Nakayama H, Matsui H. Colonization of distant
organs by tumor cells generating circulating
homotypic clusters adaptive to fluid shear stress.
Sci. Rep. 11(1): 6150, 2021. doi: 10.1038/s41598-021-
85743z
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Etiology-specific roles of four genetic
loci conferring risk for radiation-
related and sporadic thyroid cancer
in adult patients from Belarus

Research Organization:

Representative Joint Researcher Tatsiana Leonava
(Head of the Consultative and Diagnostic Department of
Thyroid Diseases, Minsk City Clinical Oncological Center,
Minsk, Belarus)

Joint Researchers: Artur Pisarenka (Head of
the Department of Head and Neck Surgery, Minsk
City Clinical Oncology Dispensary, Minsk, Belarus);
Victor Kondratovitch (Head of the Minsk City
Clinical Oncological Center, Minsk, Belarus); Tatiana
Rogounovitch (Research Fellow, Atomic Bomb Disease
Institute, Nagasaki University)

Representative Resident Researcher: Vladimir Saenko
(Associate Professor, Atomic Bomb Disease Institute,

Nagasaki University)

Contents, Results and Prospects of Study:

Previous genome-wide association studies have
identified 4 genetic loci (chr. 2 (DIRCS3), 8 (NRGI), 9
(FOXEIL, PTCSC2), 14 (PTCSC3) with 6 major SNPs
conferring risk for papillary thyroid cancer (PTC). In this
study we investigated the relationship between these
6 SNPs (rs11693806 (newly found) and rs966423 located
on chr. 2 (DIRCS3), rs2439302 on chr.8 (VRGI), rs965513
and rsl1867277 on chr.9 (FOXEI1, PTCSC2), rs944289 on
chr.14 (PTCSC3)) and tumor etiology (exposed or not to
exposed to radiation after the Chernobyl accident) and
patient’s age (children and adults) in PTC patients from
Belarus.

Close to the end of the 2021 financial year, we
were able to obtain 198 additional blood samples from
Belarussian PTC patients. We extracted DNA and
genotyped all 6 SNPs. Using univariate analysis, we
analyzed 4 group of patients: 1) 492 pediatric radiation-
exposed patients (mean age at operation (AQO) 125 *
3, range 3-17 y.o0. age at exposure (AE) <18 y.0.); 2) 511
radiation-exposed adult patients (AO 26.4 * 5.8, range
18-40 y.o., (AE) <18 y.0.); 3) 492 sporadic adult patients
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(AO 472 = 58, range 32-62 y.0., AE >19 yv.0.); 4) 382
non-exposed sporadic pediatric patients (AO 145 *
2.2, range 8-17 y.o., born after January 1987), and 1128
Belarussian healthy individuals as population control.
We observed significant association with risk of thyroid
cancer for the chr.9 (FOXE1, PTCSC2) and chr.8 (NRGI)
loci in all group of patients independently of patient age
and cancer etiology. The association signal of the chr.14
(PTCSC3) locus was found only in sporadic cancers in
both pediatric and adult age groups. The chr.2 (DIRC3)
locus was associated with adult age group of patients
regardless of cancer etiology. These findings indicate
that radiation-related thyroid carcinogenesis in adult
patients from Belarus is dependent on the pathways
and signals mediated by FOXEI, PTCSC2, NRGI and
DIRC3, but not PTCSC3.
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1. Nakajima S, Mimura K, Saito K, Thar Min AK, Endo
E, Yamasda L, Kase K, Yamauchi N, Matsumoto T,
Nakano H, Kanke Y, Okayama H, Saito M, Neupane P,
Saze Z, Watanabe Y, Hanayama H, Hayase S, Kaneta
A, Momma T, Ohki S, Ohira H, Kono K. Neoadjuvant
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chemotherapy induces IL34 signaling and promotes
chemoresistance via tumor-associated macrophage
polarization in esophageal squamous cell carcinoma.
Mol Cancer Res 19:1085-1095, 2021.

2. Nakajima S, Mimura K, Matsumoto T, Thar Min AK,
Ito M, Nakano H, Neupane P, Kanke Y, Okayama
H, Saito M, Momma T, Watanabe Y, Hanayama H,
Hayase S, Saze Z, Kono K. The effects of T-DXd
on the expression of HLA class I and chemokines
CXCL9/10/11 in HERZ2-overexpressing gastric
cancer cells. Sci Rep 11:16891, 2021.
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Hayashi K, Nakazato Y, Ouchi M, Fujita T, Endou
H, Chida M. Antitumor effect of dimethyl itaconate on
thymic carcinoma by targeting LDHA-mTOR axis. Life
Sez. 282: 119847 (2021)

Betsunoh H, Sakamoto S, Kaji Y, Nukui A, Kobayashi
M, Yashi M, Hayashi K, Anzai N, Kamai T. Clinical
significance of "F-fluorodeoxyglucose and glucose
transporter 1 mRNA in clear cell renal cell carcinoma.
Anticancer Res. 41: 5179-5188 (2021)
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PD-L 1 expression in radioiodine-
refractory radiogenic and sporadic
thyroid cancer from Ukraine

Research Organization:

Representative Joint Researcher: Liudmyla Zurnadzhy
(Leading Researcher, Laboratory of Morphology of
Endocrine system, Institute of Endocrinology and
Metabolism, Kyiv, Ukraine)

Joint Researchers: Tetiana Bogdanova (Professor
and Chairman, Laboratory of Morphology of Endocrine
system, Institute of Endocrinology and Metabolism, Kyiv,
Ukraine); Tatiana Rogounovitch (Research Fellow, Atomic
Bomb Disease Institute, Nagasaki University); Andrey
Bychkov (Director of Digital Pathology, Department of
Pathology, Kameda Medical Center)

Representative Resident Researcher: Vladimir Saenko
(Associate Professor, Atomic Bomb Disease Institute,

Nagasaki University)

Contents, Results and Prospects of Study:

Radioiodine-refractory (RAI-R) differentiated thyroid
cancer is a challenging malignancy with unfavorable
prognosis and limited treatment options. Differentiated
thyroid cancer is classified RAI-R when poor avidity of
tumors on RAI scans and disease progression occurs
despite radioactive iodine uptake 6 to 12 months after
therapy.

For this study we collected 154 FFPE samples of
primary tumors, primary metastases and recurrent
nodal metastases from 59 patients with papillary thyroid
carcinoma (PTC), who were treated in the Institute of
Endocrinology and Metabolism, Kyiv, Ukraine between
1998 and 2020 and were determined to have RAI-R
tumors.

Close to the end of 2021 financial year, we were able to
receive the samples. We performed immunohistochemical
staining for BRAF VE1 (Abcam) and found that 66.1%
(39/59) of PTCs harbored the BRAF"™"* mutation.

Due to shortage in time, we did not finish
immunohistochemical staining of all samples for PD-L1
(VENTANA PD-L1 (SP263)), PD-1 (Roche Diagnostics
(NATI105)), Ki-67 (Dako) and calculation of Ki67

proliferative status, and we could not perform statistical
analysis including multivariable logistic regression
models and disease-free and overall survival analyses for
demographic and clinicopathological parameters, BRAF
mutational status, Ki67 labeling index, PD-L1 and PD-1
expression, and follow-up information. These tasks are

expected to be accomplished during the next fiscal year.

Presented Papers

1. L. Zurnadzhy, T. Bogdanova, T. Rogounovitch,
M. Tto, M. Tronko, S. Yamashita, N. Mitsutake, S.
Chernyashov, S. Masiuk, V. Saenko: The BRAF "~
Mutation Is Not a Risk Factor for More Aggressive
Tumor Behavior in Radiogenic and Sporadic Papillary
Thyroid Carcinoma at a Young Age. Cancers (Basel),
13(23):6038. (2021)
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Expression of PD-L1 and PD-1 in
poorly differentiated thyroid
carcinoma as a means of selecting
patients for immunotherapy

Research Organization:

Representative Joint Researcher: Mikhail Frydman
(Head of the Department of Pathology, Minsk City
Clinical Oncological Center, Minsk, Belarus)

Joint Researchers: Victor Kondratovitch (Head of
the Dispensary, Minsk City Clinical Oncological Center,
Minsk, Belarus); Tatiana Rogounovitch (Research Fellow,
Atomic Bomb Disease Institute, Nagasaki University)

Representative Resident Researcher: Vladimir Saenko
(Associate Professor, Atomic Bomb Disease Institute,

Nagasaki University)

Contents, Results, and Prospects of Study:

Poorly differentiated thyroid carcinoma (PDTC) is an
aggressive form of thyroid cancer that currently has
limited treatment options. The initial treatment is total
thyroidectomy. PDTC is frequently poorly responsive
to radioiodine therapy, thus necessitating more effective
approaches. However, chemotherapy has not yet been
shown to be effective and is not currently recommended
for routine PDTC management.

For this study, we collected FFPE samples from 36
PDTC patients (mean age=50.8+16.2, range 12-80 y.0.)
operated in Minsk City Clinical Oncological Center
between 1995 and 2019. Close to the end of the 2021
financial year, we were able to obtain the collected
samples. We performed immunohistochemical staining
for BRAF VE1 (Abcam), TTF1 (Leica), Thyroglobulin
(Nichirei), PD-L1 (SP263, Ventana) and PD-1 (NAT105,
Roche). After microdissection of tumoral component,
DNA was successfully extracted, and TERT promoter
mutations was analyzed by ddPCR, and N, K, H-RAS
by Sanger sequence. BRAF V600E was found in 5.6%
(2/36) cases; N, K, H-RAS mutations was found in 22.2%
(8/36) of cases. TERT mutations (C228T and C250T) was
found in 8 of 33 cases (24.2%). Two PDTC cases had both
TERT and BRAFV600 mutations, another two cases
had both TERT and RAS mutations. High PD-L1 status

ER7O021 0 NRED

(intensive membrane staining in >25% tumor cells) was
found in 5 cases (14.2%), 3 of these patients are alive and
are now considered for immunotherapy.

Due to the delay in obtaining tissue samples, we could
not finish immunohistochemical staining for Ki-67 (Dako)
and calculation of the Ki-67 labeling index, and statistical
analysis including multivariable logistic regression
models and disease-free and overall survival analyses.

Our current results indicate that the potential
candidates for immunotherapy were found even within
a small group of PDTC patients. We therefore plan to
increase the number of patients to 50, and perform the

same experiments to increase statistical power.

Presented Papers
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1. Takaaki Yasuhara®, Reona Kato, Motohiro Yamauchi,
Yuki Uchihara, Lee Zou, Kiyoshi Miyagawa®, Atsushi
Shibata*, RAP80 suppresses the vulnerability of
R-loops during DNA double-strand break repair. Cell
Reports, 38, 110335, 2022

2. Takuya Kumazawa, Yasumasa Mori, Hiro Sato,
Tiara Bunga Mayang Permata, Yuki Uchihara,
Shin-Ei Noda, Kohei Okada, Sangeeta Kakoti, Keiji
Suzuki, Hayato Ikota, Hideaki Yokoo, Soehartati
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Gondhowiardjo, Takashi Nakano, Tatsuya Ohno,
Atsushi Shibata. Expression of non-homologous
end joining factor, Ku80, is negatively correlated
with PD-L1 expression in cancer cells after X-ray
irradiation. Oncology Letters. 23(1):29, 2022

3. Tiara Bunga Mayang Permata, Hiro Sato, Wenchao
Gu, Sangeeta Kakoti, Yuki Uchihara, Yukihiko
Yoshimatsu, Itaru Sato, Reona Kato, Motohiro
Yamauchi, Keiji Suzuki, Takahiro Oike, Yoshito
Tsushima, Soehartati Gondhowiardjo, Tatsuya Ohno,
Takaaki Yasuhara, Atsushi Shibata®. High linear
energy transfer carbon-ion irradiation upregulates
PD-L1 expression more significantly than X-rays
in human osteosarcoma U20S cells. Journal of
Radiation Research, 62(5):773-781, 2021.

4. Yuki Uchihara, Tiara Bunga Mayang Permata,
Hiro Sato, Atsushi Shibata®. Modulation of immune
responses by DNA damage signaling. DNA Repair,
104:103135, 2021.
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Tiara Bunga Mayang Permata, Yuki Uchihara,
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Suzuki, Hayato Ikota, Hideaki Yokoo, Soehartati
Gondhowiardjo, Takashi Nakano, Tatsuya Ohno,
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end joining factor, Ku80, is negatively correlated
with PD-L1 expression in cancer cells after X-ray
irradiation. Oncology Letters. 23(1):29, 2022
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Transcription elongation regulation
of inflammation
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Research Organization
Representative Joint Researcher: Jun Ninomiya-Tsuji
(Professor, North Carolina State University)
Representative Resident Researcher: Maiko Inagaki
(Assistant Professor, Research Institute for Radiation

Biology and Medicine, Hiroshima University)

Contents, Results and Prospects of Study
Aim 1

To generate mice harboring Snwl gene deletion using
the CRSPR/Cas9 system.

Progress: We have started to design the vectors and

the constructions.

Aim 2
To determine how TAKI regulates transcription

elongation and the duration of inflammatory responses.

Progress: We have confirmed that Snwl binds to and
activate TAK1. We have also determined that TAK1
inhibition stall RNA elongation in lipopolysaccharide-
induced transcripts, Tnf, and Cxcl2 in mouse

macrophages.

Presented Papers

None
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Role of miR-214/Per1 in mediating
circadian variation of radiation
sensitivity between normal and
cancer cells

Research Organization

Representative Joint Researcher: Ning-Ang Liu
(Associate professor, School of Radiation Medicine
and Protection, Suzhou Medical College of Soochow
University, China)

Joint Researcher: Xing Tong (Senior experimentalist,
Experimental Center, Suzhou Medical College of
Soochow University, China)

Representative Resident Researcher: Jiying Sun
(Associate professor, Research Institute for Radiation

Biology and Medicine, Hiroshima University)

Contents, Results and Prospects of Study

Delivery of a high total dose of ionizing radiation
results in a high tumor control probability, however
tolerance of the normal tissues surrounding the tumor
limits its clinical application. Given the daily timing
differences of physiological processes among human
tissues, chronoradiotherapy is taking circadian time
into account during anti-cancer therapy to improve the
therapeutic index, by improving efficacy and/or limiting
radiation toxicity, however the molecular mechanism
underlying circadian radiosensitivity control is still
unclear so far. Our recent studies based on normal
lung tissues have shown that the extent of DNA lesion
induced by ionizing radiation is under circadian control,
which is highly associated with daily oscillations of
miR-214 and its targeted circadian clock gene Perl
expression, suggesting the kinetics of DNA repair
capacity may be the fundamental mechanism underlying
the cellular circadian radiosensitivity. Then, we found
the miR-214-/- mice were more sensitive to the radiation
when compare to the miR-214wt/wt control mice,
indicating miR-214 may play a role in cellular radiation
response. To understand how miR-214 loss sensitizes
cells to radiation, we analyzed the DNA double-strand
break repair activity in miR-214-/- MEFs. The result

shown miR-214 deletion significantly suppressed the

homologous recombination repair activity, meanwhile
enhanced the non-homologous end joining repair activity.
This data suggested in the circadian period with lower
miR-214 expressing level, cell maybe insufficient to
maintain the genomic stability after radiation exposure.
To verify this hypothesis, we performed micronucleus
assay. The result shown miR-214 deletion significantly
enhanced the number of micronuclei among binucleated
MEFs, which suggested miR-214 may promote genome
stability maintaining. We are still continuing on this
collaborative program, the new findings may be potential
in preventing radiation-induced pulmonary injury, a

common clinical side-effect of lung cancer radiotherapy.

Presented papers

1. Y F Ali, Z Hong, N-A Liu & G Zhou: Clock in
radiation oncology clinics: cost-free modality to
alleviate treatment-related toxicity. Cancer Biology
& Therapy, 23:1,201-210 (2022)
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Fuchigami T, Chiga T, Yoshida S, Oba M, Fukushima Y,
Inoue H, Matsuura A, Toriba A, Nakayama M. Synthesis
and Characterization of Radiogallium-Labeled Cationic
Amphiphilic Peptides as Tumor Imaging Agents.
Cancers, 13, 2388 (2021).

Nakaie M., Katayama F. Nakagaki T. Kawasaki M.,
Yoshida S., Toriba A. Ogawa K., Nishida N., Nakayama
M., Fuchigami T. Synthesis and characterization of
hydroxyethylamino- and pyridyl- substituted 2-vinyl
chromone derivatives for detection of cerebral abnormal
prion protein deposits. Chem Pharm Bull, 70, 211-219
(2022).
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Specificity of the organization of
medical care to patients with
SARS-CoV-2 at the territories
affected by the Chernobyl disaster

Research Organization

Representative Joint Researcher: Tamara Sharshakova
(Professor, PhD, M.D., Head of Department of public
health and public health services, Gomel State Medical
University, Belarus)

Joint Researchers: Konstantin Semutenko (PhD
student of the Department of public health and public
health services, Gomel State Medical University, Belarus),
Ekaterina Shcherbakova (PhD student of the department
of public health and public health services, Gomel State
Medical University, Belarus), Vladislav Volchek (Master’s
Degree student of the department of public health and
public health services, Gomel State Medical University,
Belarus), Jumpei Takahashi (Vice Director, Nagasaki
University's Representative Office in Belarus, Nagasaki
University).

Representative Resident Researcher: Naomi Hayashida
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

During the reporting period survey was conducted
among 178 doctors of inpatient healthcare organizations
and were analyzed the features of work in the context
of an increase of the incidence of coronavirus infection
COVID-19 and the associated difficulties. According
to the respondents, during the COVID-19 pandemic,
there was a significant increase in the duration and
intensity of the work of doctors in inpatient healthcare
organizations. In most cases (74.7%), doctors from
inpatient healthcare organizations received training on
prevention, diagnosis, and anti-epidemic measures in
the detection and treatment of patients with COVID-19.
However, only 25.6% of respondents considered their
level of professional competence to work with patients
with COVID-19 to be high. In addition, the indicator
of satisfaction of doctors with existing algorithms for

providing medical care to patients with COVID-19

ER7O021 0 NRED

was 6.87 £ 2.06 points (out of 10 possible). Doctors of
inpatient healthcare organizations in the Gomel region,
during providing the health care for the patients with
coronavirus infection COVID-19, are concerned about: an
increase in the length and intensity of the working day,
the difficulty of making informed and optimal decisions
on organizing the work of hospitals during a pandemic,
problems caused by contact with patients (fear of
getting infected themselves and infecting their family,
organization of childcare during the closure due to the
quarantine of schools and preschools, etc.). Only the first

stage of the study was published.

Presented Papers

1. Sharshakova TM, Volchek VS. Organization of work
of doctors of inpatient healthcare organizations
of the Gomel region in the conditions of the
COVID-19 pandemic. Problems of Health and
Ecology=Problemy Zdorov’va i Ekologii 2021;66(4):00-
00. (In Russ.)

139



ER7O> s NFES

E39

Implementation of the regional
medicine experience of Japan to
the territories of Gomel region
exposed to radiation

Research Organization

Representative Joint Researcher: Tamara
Sharshakova (Professor, PhD, M.D., Head of Department
of public health and public health services, Gomel State
Medical University, Belarus)

Joint Researchers: Konstantin Semutenko (PhD
student of the Department of public health and public
health services, Gomel State Medical University,
Belarus), Nikolaj Gapanovich-Kaydalov (assistant of the
Department of public health and public health services,
Gomel State Medical University, Belarus), Anastasiya
Sachkouskaya (PhD student of the department of
public health and public health services, Gomel State
Medical University, Belarus), Takahiro Maeda (Professor,
Institute of Biomedical Sciences, Collaboration centre
for community medicine, Nagasaki University), Yasuhiro
Nagata (Professor, Institute of Biomedical Sciences,
Collaboration centre for community medicine, Nagasaki
University), Jumpei Takahashi (Vice Director, Nagasaki
University’s Representative Office in Belarus, Nagasaki
University).

Representative Resident Researcher: Naomi Hayashida
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

During the reporting period, the experience of regional
medicine in Japan was studied. Due to the impossibility
of traveling caused by the situation caused by the SARS-
CoV-2 coronavirus pandemic, online negotiations and
consultations were held. Through online collaboration,
the study of regional features of the provision of medical
care in the contaminated territories (personnel, logistics,
transport, drug supply) was carried out. Currently,
the analysis and study of the possibilities of using the

Japanese model in the Gomel region is being carried out.

Presented Papers
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WAL, BRI ST #% o PD-1/PD-L1 St & o5
ZiToTwb, INETOHFEEOMIIZE D, MR
G50 24-72 B OB B I2 B W T, ASAMIBMO Y A
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HFSHIE, BRSNS X - THR SN B D AMIEN D
PD-L1 ®%Blid, ATMMEAFAWTHL L2 WEL T
% (Nat Comm, 2017), ZDHORIEN S, & M IEFMAE
SEHINE LB RIS IC X - T PD-L1 %38 s iz <.
HDAC BIEHIGFATICBWTH, X HEFEN 2 PD-L1 o
B EFIZEI S o722 & 2 L7z (Hagiwara,
Sato et al, Human Immunology, 2018), L 7* L —Ji T,
AAEEOMZETIX, & MEFMB AR LML (RPE M
i) B A BS L 7356, PD-LL BISHE SN L 2
Ex R L7 7 RPE MlE TRRMEENEALIC 2 2b 5
HLA Class IOFH EADRZ o T0AHrZ 2 R L7
o025, DNAHEEIZX ) EiREh b PDLL R
HLA Class T ®%BFHFEICOWTIE, HHICIER $ 721328
ARIRBIZ X Y K3 NbbiFTida ., IEFMaoh T
2R & > CHIAMIMATE 2 2 W52 5 2 & 2RI S
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HHRBE <12 X B MBI~ Ok E B8 3,

SR
1. Takuya Kumazawa, Yasumasa Mori, Hiro Sato,

Tiara Bunga Mayang Permata, Yuki Uchihara,

Shin-Ei Noda, Kohei Okada, Sangeeta Kakoti, Keiji
Suzuki, Hayato Ikota, Hideaki Yokoo, Soehartati
Gondhowiardjo, Takashi Nakano, Tatsuya Ohno,
Atsushi Shibata. Expression of non-homologous
end joining factor, Ku80, is negatively correlated
with PD-L1 expression in cancer cells after X-ray
irradiation. Oncology Letters. 23(1):29, 2022

. Tiara Bunga Mayang Permata, Hiro Sato, Wenchao

Gu, Sangeeta Kakoti, Yuki Uchihara, Yukihiko
Yoshimatsu, [taru Sato, Reona Kato, Motohiro
Yamauchi, Keiji Suzuki, Takahiro Oike, Yoshito
Tsushima, Soehartati Gondhowiardjo, Tatsuya Ohno,
Takaaki Yasuhara, Atsushi Shibata®*. High linear
energy transfer carbon-ion irradiation upregulates
PD-L1 expression more significantly than X-rays
in human osteosarcoma U20S cells. Journal of
Radiation Research, 62(5):773-781, 2021.

. Yasumasa Mori, Hiro Sato, Takuya Kumazawa,

Tiara Bunga Mayang Permata, Yuya Yoshimoto,
Kazutoshi Murata, Shin-Ei Noda, Takuya Kaminuma,
Ken Ando, Takahiro Oike, Noriyuki Okonogi, Kohei
Okada, Sangeeta Kakoti, Keiji Suzuki, Hayato Ikota,
Hideaki Yokoo, Takashi Nakano, Tatsuya Ohno,
Atsushi Shibata. Analysis of radiotherapy-induced
alteration of CD8+ T cells and PD-L1 expression
in patients with uterine cervical squamous cell

carcinoma. Oncology Letters, 21(6):446, 2021.
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FIZX D, SIP Receptor 2 (SIPR2) %4 L TREEZRAI~
DFFRMZREE - EERREFO. BUE, 2 OHEZE, i
BEZEB X R AIE B H 2 MR L L 7R R s
I ST b, BRHIE  EHELH OB HIBHEICE
WC, IR AR O BRI E ORI EE TH 505,
KIPZAT O A FOIRG ERERRE L2 %o ARFEI,
Muse Al 2> B HER MM 2 X 0 RIS L. BUHRRE S
DFIENARN T B 720 DIEBEWIFIE 4T 7% - 720

WEAERE £ COMFZEIC & b, MEEREME (MSC) 205
SSEA-3 B Efila D A& L oF g LIz 2 A, LT
£ 2D T SSEA-3 Al o Fe 23K T L 7245, MSC
75 SSEA3 ML 2 v Ml 2 8538 L7z & 2 A,
SSEA-3 BtEfifa o RIZ /I LA L2 ThonZ &
5. MSC IZB W T3 — & D 13T SSEA-3 B M id 25K
FahTwa bifEshiz, 2o &h5id, Muse Mg
& MSC 295 b L 72 b O FHELRGLORETH D LF
Abhiz, TOo, TNRLEOWIFRIZICY P 258 L v
Muse g Tid 7 <. MSC & H\WTHr-o 720

R, REBRERECEETLIILICLD,
Lif. Nanog. Oct4, Sox2 % EDZ M 2T 57200
W DFEBATCHE L, Ml & L THE» ML 25 2
EPIREEINTWD, HEEHE HIX. £3 & b glioblastoma
Hifg T98G & & b FLJEHMNE MDA-MB-231 % Hv» TIKER R
IRRED B A FER L, Lif. Nanog. Octd. Sox2 7= & DF

BATCET 5 2 & MDD 720 WIS MSC IS B AT 3 {REE %
REORE AW L. MSC bIKMHERETEET LI L
12 & Y Lif. Nanog. Oct4. Sox2 7% EOFBITCHT 5 2
LERWPLIT L7,

Skid. KEBERELZ T TR MSCOZHEME L 1
FD B 720D TERMIZE L. 3% MM < /N R s M
LS DLWIEERAT R ) 2L & L

FERIRMX

Takuma Hashimoto, Yusuke Urushihara, Yasuhiko
Murata, Yohei Fujishima, Yoshio Hoso; AMPK increases
expression of ATM through transcriptional factor Spl
and induces radioresistance under severe hypoxia in
glioblastoma cell lines. Biochemical and Biophysical
Research Communications 590 (2022)82-88.
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The therapeutic capacity of bone marrow MSC-
derived extracellular vesicles in Achilles tendon healing
is passage-dependent and indicated by specific glycans
Hayashi Y, Yimiti D, Sanada Y, Ding C, Omoto T, Ogura
T, Nakasa T, Ishikawa M, Hiemori K, Tateno H, Miyaki
S, Adachi N. FEBS Lett. 2022 Mar 16. doi: 10.1002/1873-
3468.14333. Online ahead of print. PMID: 35294042
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Cross-cultural study of information
needs and organizational
approaches on diabetes issues of
population in Gomel and Fukushima

Research Organization

Representative Joint Researcher: Anastasiya
Sachkouskaya (PhD student of the department of public
health and public health services, Gomel State Medical
University, Belarus)

Joint Researchers: Tamara Sharshakova (Professor,
PhD, M.D., Head of Department of public health and
public health services, Gomel State Medical University,
Belarus), Ekateryna Shcherbakova (PhD student of
the department of public health and public health
services, Gomel State Medical University, Belarus),
Atsushi Kumagai (Associate Professor, Department of
Radiation Emergency Medicine, The National Institutes
for Quantum and Radiological Science and Technology),
Hirohide Yokokawa (Chief Associate Professor,
Department of General Medicine, Juntendo University
School of Medicine), Jumpei Takahashi (Vice Director,
Nagasaki University's Representative Office in Belarus,
Nagasaki University)

Representative Resident Researcher: Aya Goto
(Professor, Fukushima Global Medical Science Center,

Fukushima Medical University)

Contents, Results and Prospects of Study

The main goal of our research is to study attitudes
towards preventive measures and disease management
of type 2 diabetes among people who experienced
significant lifestyle changes due to evacuation by a
nuclear disaster. During the study period an anonymous
questionnaire survey was conducted with 814 adults
aged 18 years and over who visited outpatient health
care units and hospitals in Belarus.According to the
results, 50.1% of respondents with a prescribed treatment
sometimes forgot to take their medicine, and the most
frequently identified barriers to the treatment were
“Financial situation” (23.5% of respondents) and “Fear of
side effects” (25.2%). Those for lifestyle instructions were

“Insufficient knowledge” (29.3%), “Financial situation”

(27.9%), and “Lack of motivation” (21.7%). Physicians
should take a patient-centered approach to raising
awareness of adhering to preventative measures and

treatment in Belarus.

Presented Papers

1. Sachkouskaya A, Sharshakova T, Kovalevsky D,
Rusalenko M, Savasteeva I, Goto A, Yokokawa
H, Kumagai A and Takahashi J (2022) Barriers
to Prevention and Treatment of Type 2 Diabetes
Mellitus Among Outpatients in Belarus. Front.
Clin. Diabetes Healthe. 2:797857. doi: 10.3389/fcdhc.
2021.797857
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Background: The Great East Japan Earthquake
occurred on March 11, 2011, forcing many residents
of Fukushima to change their living environment.
Such sudden changes may have long-term effects on
cardiovascular-related biomarkers. We therefore sought
to identify the temporal relationships between changes
in living environment and systolic and diastolic blood
pressure over the three years following the earthquake.

Methods. The participants included 14,941 men and
21,533 women aged 40 to 79 years who answered self-
administered questionnaires, including information on
changes in living environment at baseline (year of 2012).
Blood pressure levels were measured using a standard
mercury sphygmomanometer each year from 2012 to
2015. Linear mixed-effects models were used to analyze
associations between changes in living environment and
blood pressure.

Results. Men with the changes in living environment
(ie., at a shelter, in temporary housing, rental apartment,
or relative’'s house) showed significantly higher diastolic
blood pressure than those who continued to live in
their home at baseline (77.4 mmHg vs. 77.8 mmHg; p
= 0.01). The time-dependent effect of diastolic blood
pressure associated with living environment was not

statistically significant, indicating a sustained difference
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in diastolic blood pressure associated with changes in
living environment at baseline after three years. The
effect of changes in living environment on diastolic blood
pressure increment was also evident in men without
antihypertensive medication use during the study period
and men who had a status as a current drinker at
baseline. Similar trends were not found among women.
Conclusions. The sudden change in living environment
after the disaster had an impact on long-term effects of

higher diastolic blood pressure among middle-aged men.
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Background: ATP sensitive K'(K,rp) channels play
roles in coupling intracellular energetics to electrical
activity. The germinal epithelium of adult testis is
known susceptible to radiation (Ionizing, X-ray and y-ray
radiation) induced testicular damage.

Purpose: The aim of this study is to investigate the
role of K,rp channel molecules (Kir6.1, Kir6.2, SURI,
SUR2A and SURZB) in testicular damage induced by
dose y-rays irradiation.

Methods and results: Adult C57BL/6 mice were
randomly exposed to y-rays at 0 Gy (control, n=3); 0.2Gy
(low, n=6); 1Gy (medium, n=6) and 5Gy (high, n=6)
respectively.

Mice were perfused by 4% PFA solution through
heart after radiation exposure Ohr, 3hr and 24 hr and
testes were removed. Testicular damage was examined
by hematoxylin-eosin staining and methyl green and
pyronin staining. Immunohistochemical staining with
antibodies against each K,rp channel subunit, evaluating
the relationships between their expression level and
testicular structure changes.

Compared with the control, exposure to 0.2 Gy induced
the atrophy of germ cells and the enlargement of
diameter of the tubules at 3 hr, and even worse at 24 hr
after irradiation. The germ cells were degenerated after
testes exposed to 1.0 and 5.0 Gy of, at 3 hr, and even
worse at 24 hr after irradiation. The diameter of the
tubules decreased and tubular degeneration occurred.
Vacuolization was observed in the tubules and all of the
germ cells decreased in the tubules.

Each K,rp channel subunit reduced expression level
in germinal cells after 5Gy irradiation for 24 hr, but

SURZA in high level expression. Seminiferous epithelium
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is the key place for spermatogenesis with four sequential
and interdependent phases including spermatogonial
proliferation and differentiation, meiosis of spermatocytes,
spermiogenesis and spermiation. K,rp channels are
involved in the cell proliferation and cell differentiation.
Spermatogenesis entails cell division and differentiation at
specific time points along the spermatogenic cycle, which
is tightly and precisely controlled by signals arising from
seminiferous tubules. Changes in membrane potentials
of germ cells are likely important for the signaling
mechanism which controlled by the K,p channels. After
irradiation, the germ cell were damaged not only in their
structure, but also the expression level of K,p channel
subunits. The higher expression of SUR2A in interstitial
cells indicates that the testis is damaged by gamma
rays, the spermatogenesis process is affected, and sperm
cannot be produced normally. This feedback feeds into
the hypothalamic-pituitary-testicular axis to promote
positive spermatogenesis, so that the interstitial cells
are stimulated to increase the production of androgen
(testosterone) to affect the spermatogenesis process
in the seminiferous tubules. It is necessary to further
confirm that if the K, rp channel has a protective effect
on testicular tissue during gamma-ray irradiation and/or
it could promote the restoration of spermatogenesis after

irradiation.
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Effect of antibiotic and hormonal
therapy on intrauterine microbial
colonization in endometriosis

Research Organization

Representative Joint Researcher: Khaleque Khan
(Associate Professor, Department of Obstetrics and
Gynecology, Kyoto Prefectural University of Medicine)

Joint Researcher: Taisuke Mori (Professor, Department
of Obstetrics and Gynecology, Kyoto Prefectural
University of Medicine)

Representative Resident Researcher: Masahiro
Nakashima (Professor, Atomic Bomb Disease Institute,
Nagasaki University)

Resident Researcher: Katsuya Matsuda (Assistant
Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study
Endometriosis is an estrogen-dependent multifactorial
condition, mostly affecting women of reproductive age
and is associated with chronic pelvic pain and infertility.
Even after publication of numerous articles for the last
two decades, exact pathogenesis and/or pathophysiology
of endometriosis is still unclear. In our continuous
serial study for the last 15 years, we found that as
an initial inflammatory mediator, bacterial endotoxin
or lipopolysaccharide (LPS) was involved in Toll-like
receptor 4 (TLR4)-mediated pelvic inflammation and
growth of endometriosis (1). We found that comparing
to control women, menstrual blood of women with
endometriosis was highly contaminated with Escherichia
coli (E.coli) with consequent elevation of LPS
concentration in menstrual and peritoneal fluid (1). Based
on our findings, we established “bacterial contamination
hypothesis”, a new concept in endometriosis (2). We
are now prospectively collecting biological samples
to examine the hypothesis that antibiotic treatment
(Levofloxacin) with or without gonadotropin releasing
hormone agonist (GnRHa) may decrease intrauterine
infection with reduction of inflammation in pelvis and

growth of endometriosis.

Presented Papers

(1) Khan KN, Kitajima M, Hiraki K, Yamaguchi N,
Katamine S, Matsuyama T, Fujishita A, Nakashima
M, Ishimaru T, Masuzaki H. Escherichia coli
contamination of menstrual blood and effect of
bacterial endotoxin on endometriosis. Fertil Steril
94(7):2860-2863,2010.

(2) Khan KN, Fujishita A, Hiraki K, Kitajima M,
Nakashima M, Fushiki S, Kitawaki J. Bacterial
contamination hypothesis: a new concept in

endometriosis. Reprod Med Biol. 17(2):125-133,2018.
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MaSuRCA (Zimin et al, 2013). Platanus allee (Kajitani
et al, 2019) ZREDT XTI T/ LR % S
L7zeZh, VavFar VAN NVIZOWTIIRES
¥ 2.1 Gb. Scaffold & N50 251 Mb %l zx. # ¥ A4
IIVIZDOWT D #IER 25 Gb, #1800 Kb &% n7z0 4
PFRINIMFED 7 ) A% 4 ZdEnZn27Gb (V) 2
XA IAANTN), 28Gb (WY AFTIV) ThHh
Zenb, MR AERE LT -y e Lz e
EZ2oNb, £ AWFIEICHME LT, S4EEIZEHM T
HAHBRBEEB. 0lai \ZOWT, NF YA YT M—AT—
F MRS L BN 2 SR B O B O FEBUL B EAR 112D
WTHI S A2 L7 (Komaki et al, 2021),

AFRIZBNTHLONDDOH LT/ AT — 513, A
MAO 7 ARFIE LTk d RRERT ) ARHITSH
0. SBRIIMEOMMZ > —27 20 2§52 LIk YRR
PN Beta Pl 2 AR Ly IEREPE D SRtk L XL o 7
AT REREE Do

R
Komaki S, Matsunami M, Lin JW , Lee KH, Lin YP ,

Lee Y, Lin SM, *Igawa T. (2021) Transcriptomic changes
in hot spring frog tadpoles (Buergeria otai) in response to

heat stress. Frontiers in Ecology and Evolution 9: 658
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squid using a new draft genome of
the Humboldt squid D. gigas

Research Organization
Representative Joint Researcher: Gustavo Sanchez
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Representative Resident Researcher: JI[ . FHH%
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Contents, Results and Prospects of Study

We have produced a draft genome of the Humboldt
squid Dosidicus gigas, an oceanic squid which is the
largest squid fishery in the world. D. gigas is an
economical important resource for countries in the
Eastern Pacific Ocean such as Peru and Chile, and
fishing vessels from Japan, China, Korea, and Taiwan
also caught D. gigas at international waters. Despite
their importance, very few is known about the evolution
of this species. The final goal is to generate a genomic
framework for the management and sustainability of D.
gigas and understand the specific evolutionary route of
oceanic squid using D. gigas as a model species.

We generate 100Kb of long Oxford Nanopore reads
with an N50 of 7Kb. Assembly of these reads produced a
genome of ~ 3.3Gb and an N50 of ~ 300Kb.

We described the historical population dynamics of
this species at the genome level and found two events
of population expansion in close relation with (1) the
decrease of predators ~2 million years ago and (2) a
sudden presence of high productivity in the Humboldt
current around 20,000 to 50,000 years ago. Using
transcriptome sequences from a close related species, we
identified gene family expansions: Protocadherins, C2H2
zinc-finger like proteins, and s-crystallins. Since these are
genes involved in learning, memory, and visual acuity,
we think these gene expansion might be correlated with
adaptation to oceanic or “complex’ environments.

Our future plan is to improve the contiguity of D. gigas
genome, ideally until chromosome level assembly. With
a better genome, we aim to understand chromosome
level synteny with other cephalopods and describe

how novel gene family expansions are structured in a

particular chromosome. We also want to use the genome
as a reference to understand the population dynamics,
gene gain and loss and novel adaptations of other related
species distributed in Japan. We are also currently
collecting RNA from various organs to understand which
of them express the gene family expanded, and the

protein structure of these genes.

Presented Papers

1. Reference genome assembly of the Humboldt
squid Dosidicus gigas. Presented at the Cephalopod
International Advisory Council (CIAC) 2022,

Sesimbra - Portugal (online).
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R AR OR BOREA RSB RRE R AR JE AT - 3%)
A ERE ORRBRFERBOSR R AR e © HEBER)
M Juse EREZEMAYS L IERERR S > 5 —  #d2)
ANl WREZEMRY S L IERERR S Y 5 — - 8d2)

i

K B (REEZER RS L IEBRERR S Y 5 —  #d2)
W 7 FEHA E— (REBRLERRE TR G W Bd%)

WA I (R ZERR A HURR A s 5« SA)

ek FAL (RS VLSRR RS/ B AR © R

MEER

WHARFEKIC & B FIEFI R R BIR THEM S T 2/NEHRIRAE I BT 200 AL EOHURIRASA D TR S
BB I X 2 BPAZH I N TV Do FIEFIE O /NEHUIRIR DS A OFEE D HANL K DEBIZ L 5 D Dk
GET B 720, @O NEHREBA THRRDSA LB SN @ WRRSA DS O PRI EEE ® B
e HE & LT 2024 OMRBEMSE R OCRBRIMEEE (2B W TRMILY > 788k % H v TR B Qe R IET 2 17\ &
DO E 5 BWEDOHNE CMEZIERTT 20 NS L ) BRBIROHIRIRD A BE LRI AEH, BLOREBRENL
VLAV B DA RE 722 A AR D N OB R Be AR DR 2 L % 2 & THURIRDY A D FEREDBURF I < OB BEET
&b

EREAFZEICINZ T P AEZEDTAZEZ I 52T 572012, PP ABFORMIMLZ H T, BUMEEE 72133
AR B FARIE TR UG 2 A5 %o

MEREAE
413 1 Bl CT AT # TORMAMAEIENT A 5. 100mSv LT OEEHEH T < (2B Tl Bl getafk (Tr) DM H3 1
BETH Ho %720~ 1000mSv DX BT 5 Tr OFREBUS TS W EHERT 217 ) 720 OMERZEK L 720 T,
CHhEHWTUTO4 7 V—7TRIFIM) > 735k % Fv7z Tr OREED S I3 < SRt 2 17w KGN 5.0
A) ANRFARER T 3 —BRAETHIRRD AP RO Y . REETHRTNE 20 728 F LSBT P20 8 (30 A)
B) HURERAS A DAL CHURBRN 3B @ Be o 3 (30 A)
C) BRI orwEE (30 N)
D) fRBESHEEO/FEH (30 N)

BARMIZ I,

1. HURBRDSA R OHURBRAS A DS O BRI B O BEHIG LT CREOHEIZZORERS) IFEAEA D & AW
IZOWTOFMEITI o

2. FMEMESNE, AMIMEEZ A~ ) VERME 2 HWTRILLY ¥ 3Bk E 5 5,

3. AR WFREERRZ D) v ERE Ml 2 TR 2 L S AV 2 THCTRERE L. e R AT SRR AR & /3 L AR
#3550

4. Ftufk 1%, 27, AFISHT AT —T 272 _A U5 4 v 7 FISH 12 & 0 iR Gtk O B % T3 % o
Hef ARTRE YRS E IR 5 EAE L. fiE (EPR-Biodosimetry, IAEA 2001) % T 2,000 252440l
AR (FEREIZAY 5,000 73 ZHE) DGt iz 2 5HIl§ % .
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5. WEOERPUL K ERLHHEEIZ DWW T IS HEE LN O A IO W TS %,
6. HEBENRE L TORERIANOREIGLNINE, L2 ~6 L RO ETROEBNT 2179, TREETD
Tr BT ICB W TERBOIE LD IR E VR, S HITHRBEBEHR L TR %,

[2022 F 2 AR E TOMFEIRR]
I. [WREDARBE B X OJERIRBR DA B E D]
@© 470 ANGRILEE - PR AEEA 40 A (BT AL &ZIPE 23 A “FI94EH 186 1)
FEHUIRIR DA B30 A (16 AL &tk 24 AL PI94EH 21.3 %)
RO SE 0 1N (RIS HRIEA R L 72720)
@ B RFEAROIER, Jefn, BHMBESETIEIZIIR T L, 2000 5 2MIAHY (F2RMEIZH 5,000 77 2H01) o Gt fkin
JERAT 24T 72 o> T %o

0. [HBs %o & ombr]

@ 201949 A2 5 12 A1) 76 A3 ORI % Ehtic N 11 ADSRIEFUSTEAR RED SN RS4RI 5%
FEEEAEEE 32 A (B21 AL 11 AL FI4EHE 216 %) BRI G333 A (B4 20 A, &k 13 A,
A 214 1) DR 65 Ao

@ BfE. &8 65 N) OFMREROER, Juta, Hogi3&T L. 2,000 752402 (G248 1349 5,000 45241 Fd)
DGAARER IR 21T 72 > TV D,

SHRORE
2022 4B FAT R R 2 G UL 9 %o

fRE
B L

RENLFRRR
B L

ZOfh HFFRF. FHFLR. ZE BRFES)
e L
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7 7 Lk e o 72U g YR e o Ve 3L & @b
Generation and analysis of radiosensitive model cells using
genome editing technology

ARFTHER

POTHERBINEIER Al At ORBRZAEIBATR R AR e © %)
Nt Fo ORBRPFERBRER A e © Bd%)
A GEME ORRRPESBUNRIER A e © dE8d%)
Tl RS (RIRE B R B R e © #d%)

MEER

U SIEZ P BRI RN DH B 2 EBHON TV D, IR E THREEBNIZES 51, 7/ afEEE vt
M EEFEMIG IR B R 285 - SR 2R A LT, BUHIRS L72 7 2 B O B UEZEIZ oW T, P2 F v =
¥ 7S T BUMEE IS &) G E R L T & 72 FIAT VTR Y 2y MIFETIR, BT
BFE% - ZRZFEE L, BRIEETER - ZROBERIED AR B 5 5%E & RV § % 51 2 37Tz,

MAEEAE

t MERNIIE BRI O BRI A ZEAFAE L TB Y. DNA BEEE T LOSZMBEOHZRNTH S 2 LATRIES
N5, ThEFIET 51213, FEHEHTI % ot MIHBRT 2 Mo EZE2NET 22 E0FHTH S, L,
TR RS VBT 7 E OSSR IS A T MEMO SRR B RN R OREE 2T 5720, BUNKIERZ RN 2
ZRET L BERENOFEIINETH S, TNE TITHRAEE S E, BEHEETFOERRE 213N 7 ¥ b OBUSHHREZ
T BT BB 5 2 € mIICEHET 272012, BW—4EERE RO MIEMRTET VMl Z/ER L T, Rtkok
WHET— 5 2T 52 L1280, RHRFRBIZNEROBELZT R VHEAOWIZE 7 0 — %L L7 (Ann ICRP
2016; J Radiat Res 2018) o JUF i & VEBURMG C & 2 BANMAE IR ME B L (A-T) OB T ATM O~T a i
HiE. BRI 7205, ABAV A7 2 ~5 /e T2, RNEIBEHRERBEO ZREDVPA) A7 BEn L
BHMOENT WA, HiESIZZ ) LAESRT— ¥ 2 EBRINGEN T 572012, AT KROBMESMILZ AT L TR
BRI L7z LA L, A7 fREEMIRIE, H—FRTHo THMMEH TRIZNERVR R L7720, ATM BT
DIERDZEZ TS 5 2 L IR 5720 —T5, b MEEMBEZHWTAT 0 REEOET VM EIER Lz E 25,
ATM OFZFEN X 2@ NHEICRINT & 720 SHICE D, —RERO~ 1 BT 5 ATM BIZFONT OZR
AR Z OB EEN TH 5 2 & 295 L7z (Sei Rep 2017) 6

MR EE S IE, BUTRERZEE LTHO N HRANIRESABEZE 294027 Y — A2 FERL T, 1412
FA I = VIEGERE{S T NBSI ©
N7V Ay 77 baefmiiLe (1),

Nucleic Acid Amino Acid

. _ . gene variant ID pr— P Clinvar mutation-taster
N7V ) 7 ¥ MEHARADALDAY) & d

rs1597830733  ¢.4900A>G  p.Arg1634Gly Uncertain significance polymorphism

A 7 ’2 2 -~ 3 ﬁ:lﬂiﬁ 7Jl] é “@" 5 Z t‘_'. %’\ ﬂ‘ BRCA1 rs16942 c.3548A>G  p.Lys1183Arg Uncertain significance polymorphism

rs80357244 c.811G>A p.Val271Met  Conflicting interpretations of pathogenicity ~ polymorphism

SE /N IH A3

;Ej% = 12!'(0) H Zlij\ﬁ‘,u ﬁ\ﬁﬁz$ E‘l\i nd. c.1231G>C  p.Asp411His Uncertain significance polymorphism

K . 3 551411717 c.8288G>A  p.Arg2763GIn Uncertain significance disease causing
MzE5IE L7 ERPEINTY s

ﬁ 7t Jj:: = iﬁ = é ATM rs55870064 Cc.4949A>G  p.Asn1650Ser Benign/Likely benign polymorphism
2 gjj"(\ BEBAL Lié}]{;f;g,ﬁ% L ‘3‘ 2 %} rs587782298  c.2771G>A  p.Arg924GIn Uncertain significance disease causing

rs152451 c.1676A>G p.GIn559Arg Benign/Likely benign polymorphism

S 3 73BT S
%: %) Zb) -7z o Jﬁﬁ‘l\i’( *Hﬁj— 5% ﬁ‘f‘*ﬂff‘ PALB2 | rs756778249  c.1540G>A  p.Gly514Arg Conflicting interpretations of pathogenicity  polymorphism

rs141749524 C.2228A>G p.Tyr743Cys Conflicting interpretations of pathogenicity ~ polymorphism

HENTWZEND, b MM

TP53 rs201382018 c.31G>C p.Glu11GIn  Conflicting interpretations of pathogenicity ~ polymorphism

7&. }Eﬂ W Il71V D\ 7_ o 1% [ﬂ %. * 7—_ RAD51D | rs56026142 c.196G>A p.Valé6Met  Conflicting interpretations of pathogenicity ~ polymorphism
NBS? rs192236678 c.1809C>A  p.Phe603Leu Conflicting interpretations of pathogenicity ~ polymorphism

1% ;‘%EHH"E]‘ x> 'ﬁfjﬁz L7z =D ;"f\,jj%\ ) rs61754966 c.511A>G p.lle171Val  Conflicting interpretations of pathogenicity disease causing

M E 71V @ 2 ¥ =B KAFE L T #1. HARNIBESABH 29 4 CHIM S N7z HBOC BB T 0 I At ¥ A%ER
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BUS PR Z DR 2 5 T EAMER . NBSI #{=F D 1171V N 7 ¥ PGSO MAZEL b 72 5 T #(a 3%
WTHhbHILaFAL L7z (Sci Rep 2021) 0 LA EDORRD S @FED AN T HE D B RS P EART O~ 7 T RF 1,
FEMA) AT BN EDEZ b,

SHRORE

v MNEEET ML ET VYT AORRE FIEIZHET 2 2 LT BUIEAS AR EDT L 0 SR fRAT 1T hE & WIFE
Ehd,

FERMX

1) Tomioka K, Miyamoto T, Akutsu SN, Yanagihara H, Fujita K, Royba E, Tauchi H, Yamamoto T, Koh I, Hirata E,
Kudo Y, Kobayashi M, Okada S, Matsuura S. NBS1 1171V variant underlies individual differences in chromosomal
radiosensitivity within human populations. Sei Rep 2021, 11(1):19661. doi: 10.1038/s41598-021-98673-7.

KRN BRFERHK
L) AR 7 AL % O 72 RO IR AL O 18 & AT 48 3 IMRETILIEE - IRR AR ZE M T — 2 v 3 v
7 (X714 Uhfig) 20224:2H 8 H

ZOfh HFFFERE. FHFLR. ZE. BLRES)
=L
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Mn-56 {ECHH R PN 8 4 g o0 s PELRLGR P R AT & BREEE R o = X L D b

FRZTHEE

PHRBIRETE R - 2 Yy )T U v (RIREBUR R R E AT © 9%
hE IR (Bl R 272 S pad e s i PR AR ZE T - BdZ)
HEA 1] (R BRE JF BB R R A 80T © HESEZ)

W #HAR IR R BRI & — © BEHIR)

HiEA=]:y)

RO P ETHICE ) ERPCTERBICAER LA EEZ SN~ v 77> (Mn) Bk 112 & 2B IE R E 2
fRIAS 2 720 TR CAER L7 "M b 7% 7 v MCBEBES 2 NI IR % 17 5 T & 720 U HERR TR B O R X
GBI 9 2 FEFEFHEE CRETR IR & D R T~ O B & el 5 R CLHTH Bo GHERR T
PR ABERE SN2 EO—RBENIMTH ) ZORBIEETH 5, 2016 F12AT > 72 PIRENT IC BV TIE, Bi~OHmH
WSS H Z VR E NIz, L LAIRORBIIBIEEARSY % @) %ay Pa—VEEZ KW TWAEZ LR ED
FEERENE FORMERD 5 727280, BRICL BHEEIE-NT W, 22 THo R EZ IV THEM L7240 *Mn #%
KFo Ty MEHFEERT, S 20l 09 BAE I 5B & BURHIC X 2 MBS b 2 85T 5 ¥ 7387 BISO W CRBURT
EBIkolz, BB, SEEEHIII T A HWRERBEZ TEL Tz Covid-19 230 73 v 7 OgBTH Y
TAY VENIBE S — (2 VFx b7 CTOEBRERAENLTN S,

ARERAE

77 EAERE L v & — DRI 2 O ik TRIREHC X o TE 22 *MnO, ok 1 %, 10 E# 0 #E Wistar 5 >
MIZBEEE L7z DUF OFEERE % %% L7z Mnb6x1. Mn56x2, Mn56x3. Co-60. Cold Mn. control (%#fn = 14), Mn56 #f i,
Zhzh 27 x 10% 55 x 10°, 8 x 10° Bq / 100 mg D BUHEHED *MnO, Sk 112 WE#E L. Cold Mn # (XAl — DU
Pt 2 H O TIERE MnO, S0k 1~ 100mg ~BE#E L 720 Co-60 E1E “Co-y #t 2 Gy DAz iy MG & L7zo B3 3 H.
61 HTHM L. M % PRA7 L 72
(1)  HMIEESEIIRE

BEZIHBLO61 HTOMO HE iz M 118 T WINOEIZBWTHHilaiEo LRSS SNTIEE O
iRk % B L 72e M 212HEFE 61 HH® EVG Jeta R OF Azan B f§ 2R ¥ 5 AF VbR a T —7 v liEn 2 =
FTIRBEEI RSN 0o 72,
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Control (day61)

s

2. “MnO, BE#% 61 H# Do EVG B & UF Azan g

(2) JiliflEkT® Col-l, elastin, TGF-#, Smad2, Smad7 mRNA 73l
3L ATE FE ML ICBE 59 2 EI5 T mRNA BBL XV E2F LD/ DTH 5, BT 3 HED Mnb6x3 #EIZH
W Smad? BHDPEBIC LR L7225, FNPUANOBETRBICEBERELER SN R0 72,

Day 3 Day 61
Relative mRNA level (fold) Relative mRNA level (fold)
0 1 2 0 1 2

Elastin Col-l

TGF-8

o
bl
@ E
E
7]
Control
P~ Cold in
= Mn56x1
£ Mn56x2
w Mn56x3
Co-60

3. *MnO, ¥# 3 H#. 61 H1&Dlili Col-L elastin, TGF-A, Smad2, Smad7 mRNA Z63 ol BEEE 003 2 A%l

(3) Jilifsk<To AQP1, AQP4, AQPSmRNA B X U'% V87 B33
B O A SRR ICHEE S SNLKEBIRF v A NV5T- D AQP EIZT-Om RNA EHEZX 4 1TRF, BE3HIZB
W, AQP5 D fn 138 A Mnb6x2 B X N Mn56x3 FEICBWTAHEIC LA L7z, 61 HTIZWI o AQP IZH I D

Day 3 Day 61
Relative mRNA level (fold) Relative mRNA level (fold)
0 1 2 0 1

5

< =

AQP4

AQPS

4. *MnO, ¥#% 3 H#%. 61 HE O AQP1, AQP4, AQP5mRNA F&Bl o FREEIZ 63 % Al
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ZRIRWEEN Lol Tz AF 7Oy MEFNICE S AQPS 7 Y7 DI EKS IR, ¥ V37 LN
VTIE PMnO, BEDOEBII XL VHE T, WTFNOBBEHRTOEE LY U7 BEB EAPR L RIS LW S5 2T
ZF)O f:o Li)) L&%ﬁg 61 E[ T‘iﬁ%ﬁ&%'ﬂ:‘i& %h&ﬁ‘o f:o

Day 3 day 61
AQP5
QP2 0 —_—
ﬁaCthkDa —— o —— e o—— —
OO0
§89S5S RPQOEEE
Lo ywm 2ot n
32992 3 =222 9Q
S5 RRE 257Xk B

N w
L L

AQPS5 OD/Bactin OD
(fold change)

0
5. *MnO, B 3 H#%. 61 HEOMi® AQP5 # 37 H%H (v X% 7av )

(4) i

TR MnO, SR F 12 X B N SS 2 2 AN 5 5 W] DB & R T ORI I B W T~ DB 2 RIE§ 5
KA L7 (Shichijo et al, 2017)0 LA L Z OFEHRIZEHE 3. 14, 60 HTOHK L HKOFT— 5 2RI L2DOTH -
720 ZDRITHERE KA TN HAHY 2 I X 0 @) 2 I 2 BB T E Lo 727 ORI D HmICE S Lo 72,
ZIT AFETRBIGHNABREI L 61 HOAL L CHBMBARZRR L, WHENZLOMREIT) L L bIER
M) 72 AR FIEBURIT 2475 L 2 B E L7zo *MnO, BEF2I2 X 5 & S i & 13 41 ~ 100mGy & HEE S, HiTolk
Ik 25 = 3 mGy (Mnb56x1 ). 48 = 9.0 mGy (Mn56x2 #). 65 = 13 mGy (Mn56x3 #) T& - 72 (Stepanenko
et al, 2020) o —MEIHI~FMEBIEIL, © b B X OFEREY TG~ ML O &R T2 LBMEN 5 b
BB T INIHERA L 2 27:0%  OHEDDH D, TGFA-Smad K& & A L7k (L OfEMEDS T e & F 72
FTEEZLNTWD, *Mn BEFE 61 H T TORIFAIBIZ TIRIMHELOILEZE 2D %22 720 Smad7 5881%% *Mn BE% 3
HTEA L7225 AW RMEBEZ L7200 LE 2 bl AQPIZKEIRKT ¥ » V51T Y il o1k FHE
ERRBEDMEFFICEETH S, T v POEBWHITFEE T VICBW TEHEICEE L T AQPS BHR LAV A LN L Z LA
BENTW D, AFZETEIZ S N7z AQP5 @ A3, PMnO, Sk THEFEIC X 0 il 285 Wik &2 X2 Shz 2
ERIREL 7z,

v MZBIT 2 PMnO, kL T BEF % 3 H K UT61 H TOBETIX, MiNORIFEN LB R ZENL o7z, L
L *Mn 12 & 2 —W 2 M55 2 "85 % AQP5. Smad7 HBLOA B4R LADBIE SNz Th b OZ(LIE 2 Gy DR
PSS TIE L S . AR H AR 0 P Mn S0k 7-PIER BB O A M B AT K X W 2 DS 5 012 7 - 720

SHEORE

I MZEb ) < A2 X 5 MnO, ki TRBEER 2 ERTETH Db, W FTAY VEVEELY ¥ —OETHZ W
08 ~ 8 x 10° Bq / 100 mg DBEHEMED *MnO, ki 1% 5 L, M C57BL ~ ™ X ICBE# T 5, Mismofmaite, T
Ve O FANT, 5 T IEBURANTIC X 0 PMnO, Bk 7P ERIEER I & 2 AW o2 X 5 1RIAS 5,

R

1. Fujimoto N, Ruslanova B, Abishev Z, Chaizhunussova N, Shabdarbayeva D, Amantayeva G, Farida R, Sandybayev
M, Nagano K, Zhumadilov K, Kaprin A, Ivanov S, Stepanenko V, Hoshi M: Biological impacts on the lungs in rats
internally exposed to radioactive (MnO2)-Mn-56 particle, Sci Rep 11, 11055, 2021.
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1.

BEAEH, AR ILWESS, EIETE ¢ 7 v M AR IS X 2 HURIRES LIS B G- S AR TR BIA L (027-1), &
94 [0l H AN A abife gy, Wi, 4/22-24/2021 (Web Bifi#)

. BEAEW], RIE, Chaizhunussova N: HUHTE *MnO, SO FHEFEIC & 2 IRMBEHIECTO T v b HEVEAEMBEESEACT

& 5 [T 22 RIS S ~ 7 7 T v A, 6/5/2021 (Web Bifi)

. Fujimoto N: Biological effects of radioactive particles produced by atomic bombing - animal studies, 15th

international scientific-practical conference «ecology. radiation. health», Semey, Kazakhstan 8/28/2021 (Web B f#)
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(Web Bifi#)

C BabESE, BRI, BB OE BhEIERE T I VRREWI AT Y - T T2V O T v MBI E#ER R,

85 5 TR S 2 ERMAF RS h 7 7 T ~ A, 6/5/2021 (Web Bfit)

COREORH, RHBR, AEE, ATV x )TV % v, REPRREY, REEER, AR, LT eASE, SR

JEE A — D A 5 N5 HUIRIE Well-differentiated carcinoma (WDC), NOS @ 1 #1. %5 110 [0l H RSP A4,
4/22-24/2021 (N4 7)) v FEf#)

ZOfth HFFFERFE. THFLR. ZE. BREEES)
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IEH B Y ¥ 35RHR iPS Ml 2 72 56 P4 BiIE 0 38288 o A

FRZTHEE

M RRBETER - BOF R (fE BRI RA R 5 C L S ERRERA 2 v 5 — - #dR)
M B OB BRFER IR R AR T« FHEEIZ)
0 A ORBREERBUNBEER AR TENT © dE8R)

IEAS]:D)

ZAPEERE (MM) 13, BB U Y SERICBW g v 7 ) Y HE ([gH) IR OS5 14 etk 2 duls
& L 72 gt AR AR DS BAL DR & SN Do T DYt Ru i 25358 S N 5 72 0 (IR F 55 12 X 2 Gt Rk by
MR B T ENLETDH S0 FIBRPIRE OEFEHATIE MM 2B //\Hi%’%ﬁ@i%ﬁﬂﬂiﬁﬂ&b%h’(b‘&b\o L7
Ao TR B ) Y XEROIEFAL ORI & 7% 2 SR MO RARTE 2P T 5720, RAIZEERRAB Y v 88kH» 5
induced pluripotent stem cells (iPS #liffi : BiPSC) Z 8. L7225, Z OMNIX tet-off ¥ A F A TIHEMALFE S F IV F T
I+ —+¥ (AID) OFBFENTHETH S (BiPSC-AID). TIN5 iPSHBIZEHAB U ¥ 3Bk & FkD [gH #Ei5T
FHE AR D, A bu—<#lilin & oILEE48C CD34'/CD38 oAl (HPC) 125k 3 %, ThHofilee v A7
A& HVT, MM OESEALORIT & 2 5 545 B Y »88kiE, WA B Y Y NEAH T 0T T I 2 X o TBBEZL,
IgH BAZTF DAL T % 14 etk LMo Gtk HRE L 7MleTh 5 2 L 2T 52 2 HME T 5,

MAEREAS

Wi & CILIER Y Y2880 B ) Y 8ERHE® iPS Mg (BiPSC13) & KM MO IER B U ¥ /2R 3k o iPS Mg (MIB2-6)

W2 e o i L t(11;14) % #3E L 72 (BiPSC13 with t(11;14). MIB2-6 with t(11;14)). & 5 12 BiPSC13 with t(11;14)
(2 CRISPR/Cas9 ¥ A 7 & & I\ T p53 AR F DR K% 7%E L 72 (BIPSC13 with t(11;14) p53KD)o E 522N 5D
BiPSCs O gt fikiin i ¢ (11;14) DR DM 217\, g7 u 7)) v H R T (IgH) OWE# (VD] #8) o
ﬁ%ﬁkl\ﬁ — VR YRGB 2 B S NS L7z, & HICZENZEND BiPSCs 70 & S aiEHIE (HPC) ~o 4 LiFE %
(TN IZZN 5 HPCs &~ AFHiA b u—<#ifd (MS5) & DR TB Y ¥ SERANO L Z A7z D5, BT
i (CB) L& 5 T CD19 BatEfiim o BBLIEED % H* - 72 (Scientific Report, 2021) (1),

I TIEH B V8BRS BB L 72 iPS Miflz (BiPSCs) % B W ¥ REANHMEES 2R T % A3 720, BiPSCs H3kD
CD34 Btk & s Mk o CD34 Btk fiie 0 BAR TR BDE % ¥ ¥ 7 V&)L RNA (scRNA) i Th b, 72,
BiPSC13 % 7213 MIB2-6 Hi2k @ HPC %% CD19 btk B V) ¥ 78ERIZ b L 7z Be B CHetfRim it ¢ (11;14) %2 3FE T 5700
® Cre-loxP recombination system (X 2) & CD19-promotor trap % (K3) %fifE. L7,

(a) Cord Blood (b) iPSC

4 B cells 5.3% - B cells 0.1%

g
L

CD19

‘MS5 cells

CD10 CD10

1. (a) W& MK CD34 stk HPC & MS5 illdo 3 ka2 (b) BIPSCs 20 5 20 LE% L 72 CD34 Bk HPC & MS5 flillg o 55
FEIZL D B Y ERADL
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MIB2-6 IgH-loxP CCND1-loxP MIB2-6 t(11;14)
- - ) - N
SR [r114)cor 11 @ TR
iCre - HygR

- introduction aopnt
chr11 JEG |V'H | W) ‘ e CEDEC AN D

m m Cradoxd IgH Cons. reglogcpy
pimattungea | recombination | [RNTTERSREN C XA ML K NN D

allele

EE  oann CXINLL

YD.J-

% ) 3 Y

2. Cre-loxP recombination system (& & % Jefafiifizig t(11 5 14) OFE
IgH1oxP J2 0¥ CCNDI-loxP % # A L 7-#iliZ Cre % @il 563 S g fifkinii (115 14) ##FET 5

(a> CD19 exonl gRNA-Cas9

5 .5 exon

CD19 gene

[l protein coding sq

_CD39 fromoter
 py—

CD19ex1-iCre knock-in vector

CD19ex1-EGFP knock-in vector

| EGFP expression

Raji Raji CD19-KlI PuroR

EGFP

phase
contrast

3. CD19-promotor trap %
(a) CD19 #fET-DIBUE Cre F 7213 EGFP 253 BIFF8 0 B % vector 7R o
(b) CD19 Btk Raji flZIZ (a) O F D vector Z A L EGFP 2338195 Z L 2 L 7=,

SHEOEZE

1. CB TIZZH A0 5 5 HBiPSC13 & MIB2-6 Hi3k® HPS T3 Z D 5HAAD 5 N7\ Sathl & Mitofusin2 O
BiPSCs ~D IR TEAZ T\, MS5 & DOHEEET B Y ¥ /SER~DO 51L& i AR S,

2. BIPSCs HI2k® CD34 By Al & s i >k o> CD34 B M O IR F- 5 BLDE N & ¥~ 7V 1)L RNA (scRNA) fi#
M CHaE4 %o

R

Azami Y, Naohiro 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, Tkezoe 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 Scientific Rep. 2021
Mar 4; 11(1): 5216.
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1. Bk R SR IER B Y ¥ 8ERHSE PS Mild 2 F v 7248 SR A o $5R.

Study for exploring myeloma-initiating cell using normal B cell-derived induced pluripotent stem cells. £ 46 1] H
A Bl 2 oAl % 2021.5.29.

2. Yusuke Azami, Naohiro Tsuyama, Yu Abe, Misaki Sugai-Takahashi, Ken-ichi Kudo, Miwa Fukami, Akinobu Ota,
Karnan Sivasundaram, Moe Muramatsu, Tomonari Shigemura, Megumi Sasatani, Yuko Hashimoto, Shigehira Saji,
Kenji Kamiya, Ichiro Hanamura, Takayuki Ikezoe, Masafumi Onodera, Akira Sakai.

Study for exploring myeloma-initiating cell using normal B cell-derived iPS cells.
(IEH B ) ¥ 78EkH1k iPS AN & v 72 Sl e 5 e o £ 3%)
£ 83 1l H AL = - B & 2021.9.23-9.25.
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ARFERE R
PRRBIRETE R i MR (RBIAZEAR S S C U X EBER R v 7 — © fi#dR)
R S (RIGRE R RS AR JERT © 8d%)

oiEA=:0)

BRI RF B % DNA #8155 Td 5 DNA ARSI (DSB) 3. BB X 0 ke B JE AR 2 & D Qe R 5 o
WERD . FIAN=EEIS )55 HEDRARIT IIES ORI & 72 %o TEGTBATEZRAE R TIIR LR ) ﬁg
HAFHNZIEIN S % 72, Bt fRBEH O A b 2 51 5 & & IS RIED A DR ICEE TH %o 4 1L CRISPR/Cas9 %
MT 2 /7o DNA BEFIIC DSB #3538 L, t(11514), t(11:22), t(5 : 6) MHAEEEEZZNLThFEHE L. QPCR I
DBEEZ RN 2 EBREZMER L7ze DR % HWT, DSB % b Gt iRt 2 & OGRS R T O @A, PO (1&
MR ET) DHET B ¥ 7 IARERCHIR - AN 2 SHRIRE DL LD B 5§ % W eI 2 MGES %o

MAEEAE
CRISPR/Cas9 1T & % Al H.Hig Pt 3535 R DAE K
%ﬁﬁi@m(mﬁmvuw%mwfdu'm)Igummn@ﬁ%ﬁﬁk EASEE X B 2 & HRERR L. TR R Ytk

WTHDHt (11 14) HEEEEEE B2 iPS Mlakk & 1k L 72,

it%@ﬁﬁmLtﬁﬁ%mﬁmﬂ%E%$%®du,%)EWSHWWI@E?%%@T%&WE& LIFHENR Y 5 —
oW Th, HEK293 M A L CRIG B T2 s h a2 L%, 7/ 4 DNA # 72 PCR &, RNA & flw7z
RT-PCR {2 & D ffERE L 720

JEALDGEN X BT~ O ZE L, S S OM LR ENR Y ¥ — 2 L 7zo FEAMINAS A TR
ENbt(5; 6). CD74-ROSI @iA#fn T o8 % HiWE L. CD74 # {51 intron 6 3 & UF ROS1 i#f5 T~ intron 34 2
CRISPRScan % HI\»C gRNA BE#i#ER L. %4 DA » b1 > T Cas9 12 X 2 Y W54 U C CD74-ROS1 B4 81z T 25
TEL L ITEWER 2% E LTz, % lentiCRISPRv2 B & OWEAEEE/ERL L 72 Cas9-mRuby2 X7 ¥ — 2% & FHlift 2.
CD74 & % \»1d ROS1 DRy 7 5 DNA Fiyl % MlAiAA 72 EGxxFP X2 & — b/ L. HEK293 Alffg 123 A L C EGFP
DO FEFENSEIC X ) WG 2R L 720 2 DONRY % —® ROSI intron34 HEAY 4 K RNA Bz 70 —= 27 L
T CD74 intron6 #2744 F RNA IO FTHRICHIELZ, 12007 ¥ =75 2D 4 FRNA # 7 ¥ F LI T
% CRISPR-Cas9 N7 ¥ — & L7z TONRZ Y —=H3t(5 1 6) ZFETE 5%, HEK293 Mg 18 A L CREREIAF 2SR
mahsze%, /7 4 DNA #Hw/zPCR &, RNA #H\w72 RT-PCR 12 X W #fEFA L 72

BUEZ NS OREFENR 7 &7 — % 2 e BEAEMREA L& 4 HIW L 72 B EATED 5N D MENT %2 1T > T b,

Tetracycliln #l# ShARNA BB~ & — DR

WEAEE £ TS/ L7z shRNA N7 ¥ — %8 A L7270 % 5 —EARAL TIG-1, TIG-3, TIG-114 & ki3 < i
79 FIRE O EIR T ORBMHI B S NS, EFEEMNE b OMBTERRELKRT LI LBHELVWEESDH D,
R EEFA OB SWETH > 720 DD T + T4 7)) Vil sShRNA B2 & — D &R %47\, shRNA
HRPA ) TX 7 VA F FEMAHEZ T v 7 5y Yl EER L T b,

SHEORE
/yﬁﬁﬁVNW%miﬂmﬁth%%mw\@Ha)mlEWSUWTlQﬂM@&(REHMhQ% LR
=X D FRIND YRR OARE, QPCRICX ) ERMWIC VMBS A & R A O M B 2 R RE T S

CEETPRELTWV D, 7z, MR X BRI GS 23 e o A i 5535 Efx_ LB D 720, KRR X M2 L
CHRIEFHE 2TV % % ORREHE QL) 2 HT L AR U R e o AR SRR L 2 B 5 % BT 2479 o
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Azami Y, Naohiro Tsuyama N, Abe Y, Sugai-Takahashi 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.
Scientific Rep. 2021 Mar 4; 11(1) : 5216.

RERWGFZZHR

Naohiro Tsuyama, Yu Abe, Misaki Sugai-Takahashi, Kenichi Kudo, Yusuke Azami, Miwa Fukami, Tomisato Miura,
Kenji Kamiya, Akira Sakai. Optimization of chromosome specimen preparation for biodosimetry using chromosome
aberration frequency. £ 64 0] H ARt 8E4 4% 2021.9.22-24. /K.

Yusuke Azami*, Naohiro Tsuyama®, Yu Abe*, Misaki Sugai-Takahashi*, Ken-ichi Kudo*, Miwa Fukami*, Akinobu
Ota, Karnan Sivasundaram, Moe Muramatsu, Tomonari Shigemura, Megumi Sasatani, Yuko Hashimoto, Shigehira Saji,
Kenji Kamiya, Ichiro Hanamura, Takayuki Ikezoe, Masafumi Onodera, Akira Sakai*. Study for exploring myeloma-
initiating cell using normal B cell-derived iPS cells. &5 83 [ H A MK &M 4. 2021.9.23.-9.25. iliETh.
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AR RRIC & A AGRRE - GRS PEIES D
DAY A 7T % M A B wEZE

ARZTHRE
METRRBRFZE © Hk B O BRFERIRRER AT © #3%)
REH B (RIS R E R e © B0
ANl kK (REBEZER RS C L I ERERR A > 5 —  #d2)

ALY

PR OB T & U TR SR BRI 0E L 72 BB R R 1 < 2 2 72 SRS 0% 7 — 7 1D
WTEHMIE S N TEB D & D DI EURHIRE OFRAENTTE 2 515 5 N7 BEHRINIE < & AT 257X, B OBy SE
HERFH ORI E LTV THEN TV,

LUy AR - IR SIS < OB oW Tid, BREETP O BARBUHRICHIE  L72ERIR, B 2%
2SRRI L TRk A ZIFEAER STV 5 DD, BIFEHRIEZ—HL Tz, Bl A~ FRHE o R R
HHIEOAERZ R & L7220 %8 (Nair et al. 2009, Sun et al. 2000, Tao et al. 2012) Tid, SRS L2205A Y A
7 OBEBEZREMIBD 5N TR, 72, /NRICBT 2 ARBEHRIHE OB OWTOREDEFAE TR, 77
YART 4 VT v FOMIE (Demoury et al. 2017, Nikkila et al. 2016) Ti&, /MNEHAMYKEOA ZEZ2BEINIFEO SN Twi
WS, PEER 2 A ZD%E (Kendall et al. 2012, Spycher et al. 2015) Tl /N D NG R FhAK #3504 5 7 g
MAVREN TS D L) ZIRWD %, HATIEHRBHHIC L 2T OFHICOWTIELALRHENR RSN TY
2\,

AW TIE. HARZE O IR O B AR B R B X 0D AR B O B 2 HEHE 70 THFT L. R BEHRBE <1
LBMWAN A7 #FHIT 5o 2021 4EEIE, BIEEICAF LT =2 12MAs I7ZCAFLEAHT—2I1Cko &, B
BRI < IC X BEBALRIATA ) R 7 DT & 72,

MAERAS
1. ®g &)k

RIFFRII A SN TV L HAREROME T — 5 B L UODBARBT — 7 2O CTREHEN 217 ) W8 CTH 5. F RIS
BRI IZoWTIE, BREEHGHT — % X— 2 (https://search.kankyo-hoshano.go.jp/top.jsp) IZIHHEhTwb, &
L CAEBRME A X 280 7 F ViR & R > <im0 7 — 2 2l L7z,

T, PARBET—FIZonTiE, ZEPFABEERICEOXEHAA (ICDI0 : C16). #BsAasA (ICD10 : C18). HFAs
A (ICD10 : C22). filiasA (ICD10: C34). FLA'A (ICDI10 : C50). HIKBR (ICD10: C73). U ¥ 8¥EFMys (ICDIO :
C91). FHiTEAIMmAE (ICD10 : C92) 12DV T, 2016 ~ 2018 4D KAEDFREFF IR - MBI OEMFHEREFOT— 5 %
R L7z S HIHRERFIROBEZR D 57— % & L CTENASANITE Y 7 —23AF L Tw 5 2013 40 20 i& DL oo 4B
JE=RD T — % & H 7z,

2. R
TREDO—BALBIER G ET I LD KA A ORESITT 2 25 BRBUEHHBIE < OB 2 AT L 720
Vo, =atxtsitrite;;
7, ~N (0, 0)
72720, y BAPARERONE, x FHARBFHBIE OB 2 LT EEMR, s FBMOEERR, r 3IHEFIR D%
AR e AR R o LIIHEATIR. 1B (2016 ~ 2018 /) & K TIRT. NTICB W TIIMREH#T Y 7 7 =
7 SAS 94 & w7z,
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3. B E~ DAL

AR EAL S N BTG e W2 TH 5 720 e R A ITE U2 AR ERIE 2 ve 7 — & T OBRIZIE,
P2 Z T EAM TAERO AR 720, MAZEETE A2 ERIIE T2V, MROBREZFED B VIdik LIcAKRT
BEICH . HAEZRETE DB TIEARL BV AL BRFEZLNAMHMEERZBERICL 2HEL 2T, O
(£ E-23337%5) O LICHENEL TWwb,

4. FER

4.1 FREHFER E AR B RS < o

BN FVREB L ORIAT < BOWHIZOWT, SN TEEOWE NS 2561, 2o ollEz i
BT 82Xy, BHITHOPESMEZEH Lz, S5, BEEPAEL TV AEREARAIKICES L 201540
AR (5K - BT XA AR O 7 — & 2 v, SR O & ATBAD S, KB AR O R
MBI CAREMZ R L7ze SHOEEHFIRGIRENT F VI & Ky v < B REROMMi 2 X 1 B X O 2 18T
4.2 HRMEHRBEE K OBBIZ OV T O

— ARG RIRE T VIC L ZENT B Y ERMT  MROZBOMNHRE TN ZNEL BI UK 2R, BN
5 KUY DOREBIZOVTIZ, BRELICOTROEFMODPAICOVT HMATFEMICHE TR o720 KIWF ¥ ORI
DWTiE, BUHEOEMBA (p=00430) ENiAAT (p=00040) THATFEMICHETH 7205 TOMDAAIZDNTIFW
TN FICAE L EIIRD SN o 7,

5. &%

AHFZE TR AR SN T2 BRBETROWE 7 — & L BEDPAGFHERIC L 2 PARERT — & 2 v, KE - K5
PR S DAY A 71252 BB AT T VAT X o TIRRT L 720 BEaTE 7 VICIE, U & 3 A 0258
BT bHEELGHRNFE L TERONLBE 2 R L L TED TREZ 1T o 72725, BUE DAL O ZE#E K- % B AR IK
DA O BERBIE IO W TR EE T 5 2 ik d o7z,

RIFFEDIENTRE R 513, BFHHF RSB RV E SN TV AMETIIE L E D ICHR BBV ALN Do T2
—H T BUDOEDVA LM ADHR TR ¥ MO EREDR A LN, T O ORERITRTEOSHEN 1. 5k
WX BAER, AR T A EOBRD HEEIFRT 5 LEF D 5,

radon
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ganma dose rate
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2. HAROHERIIG TN >~ <idE (nSv/h) D56

1. BT P BEMIDA ) A 7 OFFRTHRER

R FBANTZ F > OREERNROHEEM, p-value

A nl“l B L
HA A -0.00613, 0.4803 -0.00665, 0.4147
Filb i A -0.00266, 0.5153 -0.00232, 0.7091
A3 A 0.01062, 0.2412 0.002659, 0.8289
fili s A -0.00067, 0.8691 -0.00491, 0.5108
FLA A N.A. -0.00070, 0.8172
HIRBE AT A -0.00407, 0.7108 -0.00113, 0.9181
PIANEARNIR] -0.00673, 0.6771 -0.00865, 0.6319
B R Il 0.01045, 0.5148 -0.00335, 0.8550
NA. #fed

FK2. KMA V=BT X BIRARIA ) A 7 ORFATHRER
I K7 > < OB E R OHEE N, p-value

A ATERAL %'Ii ﬁ"lé
HAA 4.9345, 0.0430 N.C.
fl At A -0.5313, 0.6471 0.2869, 0.8554
K5 A 29183, 0.2543 3.1228, 0.4296
Jili s A 3.1213, 0.0040 2.1356, 0.3497
FLA A N.A. -0.9926, 0.2058
FIRBEATA 2.9729, 0.3253 1.1443, 0.6957
DI AENIR -3.0284, 05117 -7.1498, 0.1408
B P 0L 0.6496, 0.8694 0.7607, 0.8731
NA. #HET

NC. EFNVPYWH L 7 A o 7272 O HEEATE

SHRORE

AWFZEIE, A 2 B O HALE U 72 IBAHBIRIZE D 70 A~ TEIEL 72720 HIABFHIC X 2 8BERIRI D T F >
IR > < MR OPIHZ HAOHEIE S BOABIE L LTV TWE, 2 ORI 2L LT, [{—0%
BHFRANTIIRENT P ERIT < BIC L 2HIESEONT Y FPMHTE L2 L, T2, FHADE—OFERFIRANIC
FABTTNDZENETONL, L Lad s, EBRIIZMENRZ TV EENARCBE 2 EHH ) ) 5720, dmil
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ADIEE % ZJE L 72T 0 TR R 2RI A DD EE 2 SN 5 i ERENET 2T 2179 S EPEMTH 5,
i ORI 2 BUES 5 2 &3, BT SRHERROBAL LA TH L. —ITA ¥ FRHEL BRM&ETHE
WS NTEFTED £ 912, AN = ZADIEHRITILD W72 AMZEIC L D EHE - EHEREIE OB ERHli§ 2 2
ENEDVEETH 5,

HREML
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KRN BREIHRK
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v bR ANVE 7 4 Fe OB BISEFICBIT 5
p63 ¥ X7 F D E DR

ARZTHRE

METRRBRTZEE - Tk f— GREBEZERRES QL X EBRERR L Yy — - 5%
W ORI R EE R AR e © #d%)
S W ORRBRERBO SRR AR 7E0T © HEBER)

ALY

p63 1 p53 L EVAMAMEAFED p53 7 7 IV —TdH V. TOFIMIZ p53 L HPL L 72/EH 2 /R TAp63 &, KaHic
PS3ICK LCHEAR T v % 2= X MEH %R L. anti-apoptosis % cell cycle arrest ®FHE/EH 2779 ANp63 I2 KB S
%o p53 1k DNA IR EDHLTH 2720, ZDOT ¥ & T=A MOV TR E S X OBEHRED AT 2 1%
ECHRFEICHEETH L, CNFET, FA T v MR OBEIGE Z N L. €09 b o FUR LK 23 B # 12
%f L C anti-apoptosis. cell cycle arrest ~NOPTEEIR L. 5D ANp63e 7 BIFFEH L T 5 2 &2 L7z (Kudo et
al, Radiat. Res, 2020), = 52304, FUPRILIEMIZ O p63 13 isMlatk & s bich O mstE 2 -3 2 EHO N e 25 T
5% (Centonze et al, Nature, 2020) o AWFZEIE, & b FLEMIL 5 584 L 72 FUREBMEE 2 Do A VT 4 FERRIC,
p63 FEHIMING & Z 22> 540t L 72 p63 FEFEBIMING O U M 2 7 58 % sk det ls L OV FACS I & o THET L. p63 @
BB 2 H 2 WS 5,

MAXREAS
* TP63 siRNA Knockdown 28 7LIR ERZMIIE (HMEC) @ bJ ¥ 22 7 b — Af#br

TP63 siRNA 2V ART =27 ¥ a 2Lk o TAND63a ¥ ¥ 87 %3855 HMEC 125 L. ANp63a % / v 7 ¥ v
L7:% & TRNA-seq B L ' RT-PCR |2 & %5 RNA %H 21, Mg ~D5E%8 % FlowCytometer (2 & o THHr L 72,
Gene Ontology AWM 70 € A F =7 RX—= 2D RNA b T VA7) 7 b — LT OFEF, TP63 siRNA JMLEEHE X
scramble siRNA JLPRHE & Fei U C, MBI IC B 2 5 BI5A L, 707 7 28582 B3 2 B L 72,
F7o. COMEEE. X FBEGHE S SICHFICR 57 L7225 Ty ANp63a 13 HMEC (2 3\ CHfl iy a5 B i i n 1 o 1
Tl e 7R b= AWHEBIET O T EZTo Tnd b0 EEz bhiz,

*RTPCR. "z A% 70y 547, FlowCytometry {2 & % TP63 siRNA knockdown L HMEC ®fi##r

RTPCR., W x A% »7av 54 7, FlowCytometry ®FEERIZ X - T, J4#i#ES DNA damage response (2§
%7K b= AMMEEES O BAX & MlEBEILICB 5 CDKNIA (p21) OFEBUIEH L. ANp63a 12 & % p53 #%
H7 R N—=2 2, Mg EMELE~0REEH%2 L 72, RTPCR O 4, TP63 siRNA knockdown JLELHE T X scramble
SIRNA PRI AT X #lS#0 BAX & CDKN1A OEEBANEFIL LTz THT 2 A5 270y T4 VT ORED S,
TP63 siRNA LB & - T BAX/p2l @ % o8 7 BFIHEIR S, 513 X BBH%IC scramble LFHE X 1) & F8 8L
A5 F 5 720 FlowCytometry Tld, X #H#H %, scramble siRNA RLEAEIZ KX T TP63 siRNA knockdown ALFLEED 7
R — P AEPHEHEML, Fo, ZF VT4 F ) VY (EdU) OWAREE? AT L L bBlEgEs Nz,
MO DT, ANDP63e 1F p53 TEE T ORBMERMT 5 2 L2 X o T MIBRBIIGEE 208 2 —77 T, Buhi#EsE
7R N — ¥ A RMIBE WS & v 5 72 DNA damage response = il 4% Z & ZREL TW5b,

SHBORE

B4R IE AND63a DIETHUS BN BT B EkRE - B2 L L 2l e L TEBREZIT- 7205 SHMEEDEIET RO ML
Pl E HeCe MRURA VA 2 4 R2fERT 57205 T4 (. iPSHIRRHERST ZF 7 34 b % EfliliE#s o ANp63a 53
fazHWTe MA VAT A FOFER E KA. ANP63a DFBEFIC BT B HERE % 0T %o
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Ken-ichi Kudo, Naohiro Tsuyama, Kento Nagata, Tatsuhiko Imaoka, Miwa Fukami, Misaki Sugai-Takahashi, Yusuke
Azami, Moe Muramatsu, Akira Sakai, ANP634 TRANSCRIPTIONALLY REPRESSES P53-TARGET GENES IN
RADIATION-INDUCED DNA DAMAGE RESPONSE, 2022 ISSCR Annual Meeting, 2022.6.15-18

Ken-ichi Kudo, Naohiro Tsuyama, Kento Nagata, Tatsuhiko Imaoka, Miwa Fukami, Misaki Sugai-Takahashi, Yusuke
Azami, Moe Muramatsu, Akira Sakai, ANp63a transcriptionally represses pb3-target genes in radiation-induced DNA
damage response, The 6" International Symposium of the Network-type Joint Usage/Research Center for Radiation
Disaster Medical Science, 2022.2.7

Ken-ichi Kudo, Naohiro Tsuyama, Misaki Sugai-Takahashi, Miwa Fukami, Yusuke Azami, Moe Muramatsu, Kento
Nagata, Tatsuhiko Imaoka, Akira Sakai, Effect of the p53 family member ANp63a on radiation-induced DNA damage
response, % 64 [l H RS i c 8424, 2021.9.22-24
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A platform for evaluation of individual differences in

radiation exposure effects
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A radiation-induced DNA damage imaging method based on
single molecule super-resolution technology
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(A) Nanog-GFP %388l & &7 ES Mifa fCFRI 2 Wi f%. WAKLEF, W56, HILOM. B X 072000 7 L — A DR AEH IR % R T, (B)
Nanog-GFP 431 450 3 ) # [ T 0 MR 2 B, ¥ o MRIEFE — B oMY 2R, HEH/OLORHOFIX, ThEh
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Number of tumors/

Age at  Number of rats at Number of rats Incidence of thyroid = Number of
number of rats at

irradiation irradiation at sacrifice tumor (%) tumors sacrifice

0 Gy

4 weeks 27 16 0 (0%) 0 0

4 months 14 7 1 (14.3%) 1 0.14

7 months 13 6 1 (16.7%) 2 0.33

8 Gy

4 weeks 33 21 13 (61.9%)** 29 1.38

4 months 14 11 7 (63.6%)" 9 0.82

7 months 12 6 2 (33.3%) 2 0.33

*p < 0.05, ™p < 0.001 vs. non-irradiated 4W or 4M rats
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(2) 5 v MRS E KTV ¢ 1 EBOE Wistar 5 v PEEFIC X0, 12 Gy 2B L%, @F AT

IDD % 5- 2 CfilF L7z (Control, Iwl2Gy, IDD, 1w12Gy-IDD #).

W2 28 e (29 i) O HUIRBRIZ DWW T,

BrAAT IS B A AT L7 (R 2),
# 2. FHEBEREL 29 MG RE, FIRRES
Age of . Thyroid weight | Thyroid weight
Group Treatment necropsy Body weight (mg) (mg/kg bw)

Control ShamX at 5 or 6 days old 29 w.o. 692 = 115 21 £39 30 £ 55
1w12Gy 12 Gy at 5 or 6 days old 29 w.o. 522 + 426 15+ 13 29 =39
IDD IDD started at 1 week old 29 w.o. 298 + 69" 293 + 29" 993 + 113"
1w12Gy-IDD | 12 Gy at 5 or 6 days old, IDD | 29 w.o. 249 + 156" 147 + 217 592 + 65

*, and ** indicate significant differences from each control (* p<0.05; ** p<0.01).
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Incidences of hyperplasia and adenoma

Hyperplasia | Adenoma
Control 0/4 0/4
1w12Gy 0/3 0/3
IDD 7/7 0/7
1w12Gy-IDD 8/8 6/8

2. FEE X BRSF S v NI L 72 BRI
(HE.) a: control, b: 1w12Gy, ¢: IDD ("% AME#IEEL) |, d: 1wl2Gy-IDD (3 liE)

3ITHURMR o TUNEL %eft & Ki-67 Jefaff % /73 TUNEL B tEflia i3 1w12Gy #f & 1w12Gy-IDD #ECH EIZHM L 72,
—77 Ki-67 BVl &, IDD # & 1wl2Gy-IDD #ETHIM L 720 WBEHR 70 %2 R & k3 % & IDD Futkiie, Ki-67
BRI L5 L T oo SORRIE, Brafr o B iR & ) RN D72 ) RIS A R RS P AT & 20
5 ERRELT,

a o b 150 4

E 2100 - \%
= £

£ .k - A
] T © s \
§ 5 . . EEEEE ¢ 50 - § §
EHE T \
Control IDD 1w12Gy-IDD 1w12Gy-IDD Control 1w12Gy IDD 1w12Gy-IDD 1w12Gy-IDD
hyperplasia adenoma hyperplasia adenoma

g h
(K067

3. HURBBGEIEH - BiE o TUNEL et OF Ki-67 Jeft,
a: TUNEL B 7 il B2 %, b: Ki-67 B 5 fll f %o cf TUNEL ¥ 5 {%. g-j: Ki-67 4% fo 1§, c&g: control, d&h: 1wl2Gy, e&i: IDD, f&;:
1w12Gy-IDD (i)
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2) Ifittp TT3, TT4, TSH LRV

1w12Gy BE Tl TT3. TT4. TSH L RO B 7 h > 720 IDD #E K O 1w12Gy-IDD #E Tl TT4 A5 1/10 12K
TSH 1% 31 512 E5- L7z, IDD # & 1wl2Gy-IDD #OMIITA BRI R SN2 Do 720 FIAF BRI 28 H % O HIR
PRAENVEY RO TSH LNWIZEBE LW EE L bR,
3) Fas. Mki67, Mct8, Lat4, Met, Lgals3 mRNA &3

BEEOHIRBAAE T, 7TRT M= 2 HHIZE b % Fas. Mki67, b~ —% —® Mct8, Latd, HIRBRE~— 7 —
@ Met, Lgals3 ® mRNA FEHZME LR RE2RIICT LD, Fas BX O Latd 134 X BEHOAT 28 BETDH
EHLTWw/, IDD #5- OBIZTRBANOFEIH S 2T, IDD # KO 1wl2Gy-IDD #Tld. WIFhoOBETERL A
BT b L7zo Lgals3 588t 1wl2Gy-IDD B I2BW T IDD BICHARESICEF L Twize TNHOREN S, HAAT
WoOBREEEIC XD FURBERAE OB Z T RBS RIS ) BB E2 2T 5 2 LWL NI R o7z, ZOZELIEH
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Apoptosis/proliferation Differentiation markers PTC markers
Grou
P FAS Ki-67 MCT8 LAT4 MET LGALS3
Control 46 + 09 15 + 1.3 29 £ 51 40 = 69 58 + 0.5 23 28
1w12Gy 14 + 12" 18 £ 0.3 38 =74 23 = 35° 79 =07 52 £ 11.0
IDD 21 = 25* 29 = 27 18 + 26™ 10 £ 1.9 14 + 1.1* 48 = 5.1*
1w12Gy-IDD 21 £ 25* 28 + 24* 19 = 1