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Effects of low-dose irradiation on the
alteration of microbial compositions
in intestine tract

Research Organization
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Contents, Results and Prospects of Study

High abundances of commensal bacteria in human
gut would enhance metabolic capabilities of the gut and
protect the gut against pathogens. For more than 10
years, intestinal microflora dysbiosis have been reported
as one of common consequences in therapeutic radiation
treated abdominal malignancies patients, which may
be associated with gastrointestinal (GI) radiation injury.
However, the dose threshold of radiation to trigger
bacteria disorder is largely unclear.

As we hypothesized that low-dose radiation treatment
may indirectly facilitate dysbiosis in the gut bacterial
ecosystem by disrupting the integrity of gut mucosa
colonized by commensal microbiota. We collected
intestine samples from 0Gy (negative control), 1Gy,
2Gy and 4Gy (positive control) whole body irradiated
C57BL6 male mice. Paraffin imbedded pathological
section were stained with Hematoxylin & Eosin to
diagnose integrity of intestinal structure. TUNEL assay
and immunohistochemistry with ki67 antibody were
additionally performed to investigate the cell survival
and death rates in bacterial colony. Our preliminary
morphological and histological data indicates that cell
death rate was statistically elevated in villi and crypt
region of 2Gy exposed intestine, while both 1Gy and 2Gy
irradiation cannot induced obvious morphological injury

in epithelium. These preliminary results suggest that
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as low as 2Gy may be insufficient to disrupt intestinal
mucosa structure and therefore trigger bacteria
disorder. However, further detailed bacterial spectrum
analysis via 16S rRNA screening need to be tested to
directly confirm this finding. Meanwhile, since C57BL6
strain has been reported as a radiation resistant genetic
background, FVB and/or Balb/c et al. radiosensitive
strains may need to be enrolled into the experimental

design.

Presented Papers

#5 1-13
BPABBZMETNYIIERENFT
LIKIBEEIC L BIEDADY X Z

ARZTHAE
HFEF7ERE - BH B
(ESERF R A B E WL IR T A Y
N—=TWG v Y —  BEHIR)
ZAWEREE - e
(R BRI R IR JERT « FHERUR)
% AR R o A
(R BRI UGB R AR ZERT © HE80%)

ARAE - MERR - SEORLEHF

RIFFETIE. VAR ZEET VT A (Apc™™ <
Y A) EHVT M) F 74 RIS B EBEREIEL 0%
BAVAZ ZdHliL. TORPARAD=ZALZHLPITT
5T LERHIBLTYS, SHIJCEEIIMEEREICHEE MY F
7 AKIZE B 3Gy OBEIX K EERE ATV, T ADREEKE
HWRLE3bhbT— 8 NEEZTT- 7

Apc"™ = 20 2 B ©H OGRS ()
PIE L TNEGOFREBAPIE SN TS, £Z TR FY
LAKBBEEBRTIE, 2HlE (KEF62587F4) T
90MBq (1T 3Gy OBIL L ITHY) @ bYF 74K
ZJEPEPIC 1 AR L, 27 G E CTRE L CONEIES O
SR MARTe ZORE MBS M) F 7 A KES
DI GBE AR TH RIS L 72,

F 7o BB O—#725 DNA 2L, Mit v —7%—%
fioCLOH T2 B v, BEETERERARL, Z0
FER HRTEEANG RS Ape BiZ T2 &L T A TH
FCTLOH CTHo7zDIxt Ly MY F 7 AFEF/NBIESS 1
Ape BAZT-OFBHS720 23 LOH TH o 720 T DfERIE
FRET—IDPARLETH LD, EOITHREEZER LT
FEHT %479 o

SHITE BT T ADPLE A B R L C/MNEES R % 3R
5 el LI, HRBERIE TOMNTEIT) FETDH 5.

HKGH
=L

33



BEFEREBHSE 7021 2 FRED

#51-14

EHE ¥ 7 X DGRBS B 1= K B 7 iip
RYRE p53 BlaFDRE

ARZTHAE
R 7ECRE © W B
(RESEBERIR SRR IR A e 3
AW IR
(R R R R TR JE AT BRI 7 - AR )
SZAWRREE - sk EF

(IR A2 IR P B AR JE AT + HESIR)

=

fif 78 % -

N

MEAE - MERR - SBRORESF

AHEgEiE. 40 #in o p53 IEH ~ 7 A2, 0Gy. 0.02Gy.
3Gy KUY 0.02 + 3Gy (WeRIRIbeg 96 WelH]) o4 5 Mgt % 47
W, REINGEEL L CAERREE AT I V<4 Y —ET
Al L. FaICB U 5 BATHEINISE DBR A SN S
MEDDEBIGE LIz, 40 B pb3 IEH < 7 A 2BV T
X, 0Gy MRS & 002Gy BT CIIAEFROFE R ED
Birolze 723Gy #EE 002 + 3Gy HICBVWTHAER
FILERED 205720 0Gy K T¥ 002Gy Fagtht & 3Gy KU
002 + 3Gy HEL DILIRTIE, BE 2O K IAHBICELR
T L CWioe TNET8MKD pb3 IEH <~ 7 R
BT 002 + 3Gy BFRED ;25 3Gy MRS & b & iy
PIERELTWAHA, 8MED pb3 N7 1< 7 & Tld 3Gy
L 002 + 3Gy HCTRABLREIAON P72 L%
WHELTWD, O L5, HHEFEINIGEICB VT,
p53 BARTAEELEHER-LTwEEEZ LN,
Lfpix. 8 MM & 40 O pS3 IEH < 2 & W T,
AR A 5 2 — 4 W41 pb3 B AR F S ONEE A p53
(p53-serld) EDFEHNCH L TN 21T F 72 pb3 i#ifx
T OrRE (7HF b= ARMRE Rz L) 12oWT T
LTV EITHTH %,

R

Kohzaki M, Ootsuyama A, Lue Sun, Moritake T,
Okazaki R

Human RECQL4 represses the RAD52-mediated single-
strand annealing pathway after ionizing radiation or
cisplatin treatment, nt. J. Cancer, https://doi.org/10.1002/
1j¢c.32670, First published: 08 September 2019, (146, 3098-
3113 : 2020)

#1-15
1EEHFM T K KEADFRX ) = X LEF
B

B
LR E - elE ES
(KEKRFTAY N =THBEL V¥ — B

W OAF % E e R
UL BREARMENR RN L v 5 - #iR)
=hF BA—
(B RFBHRE Y & —  Hi%)
FIK A
(BRSPS R O DR e e > & — )
Vi BT

(Bl RRY: - 2 EIR)
AR  RH e
(Bl R 27 JE AR P s s PR R E ZE T + )

MREAE - MERR - SBRORESF

it B VRN IR FE I AR b FRAEAT RN 12T DL T B
IR H % % G UMk B T ZE A2 AT > T B, 2019 4E 5 H 26
H. 6 H23H., 7H21H. 8 H25HD 4 MZb70,
KHEFIER T2 DMEEDHKDY > T ¥ T &iTo72, 8
H 25 AR D3RI L 720 RO BEERICAbE
BURRENE B & OTCHEHATIC L 0 K OB+
YYLIHRBEL D DR VRAEMICH LI L EINE
TOMIETHS I LT AA 2019 413 H3EB X O
KOG > 7 AR IZ R R OB 23D 5
SEEBMLZZ, L. BoOMEEOFTMAEESI S HK
~NOBEEE Y T ADTA. BB VITTHOMHERE W 5 D
BWHDHBEIEEZTRBL TS, $72, FEIN-aX0
BEHEY > 2R, o T I TeBsREDAs ) —=
Y7 LNV (25Barkg) WCEVWETH o720 HikEEREGE
Y AEHEAREEMR T OB OWTHRE 21T 72
A, IR BRSSO N h oz, w RIS, HERHAD
TPE LA E LTV LR D B
WIENOMEIZBNTH, YT VIO, BB
ROFFEDOESIRDZ FHT 5 & & DIk~ R
BxtioTnde Tz, BONZRENMATH % ek
RERIHNBROFIH LTI A7 IIa=r—V s
YERAToTWD, MHEEEN & % - 725 Hsc#i e 5 AL
Btk U720 SRR O & 3 HIZEHE L T 7295,
Filaa ;o AV AORBEIKRIEOBEAS, R %R
FTEH L 7,

34



FHRMX

1) Study on Paddy Soil in Fukushima Using Méssbauer
Spectroscopy, H. T. Nguyen, M. Tsujimoto, and S.
Nakashima, Hyperfine Interactions, 240, 122 (2019).

2) Monthly Change in Radioactivity Concentration of
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Aerosol activity particle size
distribution associated with radon
decay products in indoor and outdoor
environments of Fukushima area

Research Organization

Representative Joint Researcher: Hasan Md
Mahamudul (Doctoral student-D1, Department of
Environment Systems, The University of Tokyo, Japan)

Joint Researchers: Yu Igarashi (Doctoral student,
Dept. of Environment Systems, The University of
Tokyo), Takeshi Iimoto (Professor, Dept. of Environment
Systems, The University of Tokyo)

Representative Resident Researcher: Atsuyuki
Sorimachi (Associate Professor, Integrated Center for
Science and Humanities, Fukushima Medical University,

Japan)

Contents, Results and Prospects of Study

This research focused on the attachment of radioactive
aerosols for determining the natural radiation exposures
of radon in Fukushima. Nine years have been passed
since the Fukushima nuclear accident; therefore, it is an
important to carry out radon research for estimating the
current natural radiation level of the area. As a baseline
study, this work aimed to investigate the absorption of
radon decay products into aerosols to determine the
destination and amount of inhaled activity deposited in
the human respiratory tract; thus, a presumable internal
low- dose exposure assessment for Fukushima area. As
the methodology, activity particle size distribution for
aerosols and radon decay products concentrations are
focused for Fukushima aerosols. Being a (continuous)
research, necessary preliminary experiments/activities
are done for this project-(a) functional operations
of ELPI+ aerosol impactor (aerosols sampling into
14 separator stages, determining particle number
concentrations and separating with the size fraction in
range of 6 nm to 10 um), instrumental settings (internal
cleaning, connecting with pump/tube, inserting Al foil
papers for proficient running) and setting measurement
condition for actual experiment; were performed

using facilities of National Institutes for Quantum and

Radiological Science and Technology (QST); (b) preparing
ZnS(Ag) scintillation detectors, calibrations and setting an
experimental condition were done using QST standard
radon chamber; and (c)accumulating knowledge by
gathering literature paper and exchange opinions with
experts (JHPS conf.2019). The eight of the scintillation
detectors are calibrated with the average efficiencies
(%) of 4347 =+ 0.79. However, the next year the in-situ
experiment will be executed in Fukushima (continuously)
with the detectors for a presumable natural low-dose

exposure in radiation affected area.
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%0, MEFEHROBEEEDIRBIN TS, WHEHT
HHEM, B, A S 3, AREEORERIREN 2 8
BN TEABMETN (R I XFEFN) 2k
L. BEIATONI-B R OZREFITHT 5% <
DFEBRT— 5 & FHITE L7z

LGAEREL, DIEREE. ARSI R TR A RS L
T A =N AW E~Y—H—L LTDNARKREZNEL2FE
B A €S 57272 X BT VTN L. 1865 0 mIER) R~
DE T OWEAEE LT % 5 BRI 28 2 S50t L 720 4%
(ISR 2 BRES L 72 B8 > DNA OAEEIZ D W T Hikl 2 B
EFNVEERL, BEOHMRE —HT 5T L 2R L,
SRR THER SN S DNA HEZ T TIE R, 20
BOBIENR & & ORI DNA OEGH 2 BT 5
HBELEF V2R Lo, T72. BREERMHAHAIIZE T O i
SHRRIRGHC X 2 R RSO 7 a kT - L OO %
M0 Rk L7z,

SHROREF
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KFEBF7ENERE R T
(BB RGRE 2R v 5 - FHEFER)
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(BRI A AR 12 i i R AR 2T

HEHZ)

ARANE - MERR - SEOREF

AF7eid. MEREHILICAE H LT HEEHRIC B 5
TRCS MR IR £ O ML JE 3 % EdU Rk 7 &1 X 0 f#AT L
DNA #H# D £ %, 53BP1 7 & DNA ARSI W55
F Ry RN 5 2 2T TR OMBRE R
MBI 222 HBE L,

PERE, AR - AR AU ST S & 2 52 &SPl
T5IZE R FLIIHEDTE 2N, REFEIL, EdU RS L
72 OBIREDS LD S VORI X - THEICELT 5
Da W SN 2 720 EFREBUR O IR R % 6 72,
Lgr5-EGFP-IRES-Cre®™*™ < v 212, m#i& X # (8 Gy
BLUI0 Gy) b L IBEHEX#H (01 Gy) ZHETL.
MG #2012 EdU (50mg/kg) % Hi—BFENHR S L7z, B
BHET A 5. SHER. 6 KE], 24 WFRIAE (IR LN (2
) BIOKEERERE, KL< YEE - 8574 ¥
WHYR ZER Lo S0P 2T, Mk
SOt L EdU R0 4 i35 2 L1k
D, ERCE RIS R, NS U a2l X 0 E o
WUNBRBEC A U 28 %, BEdU 20 A A 72 o B 5
BOBED S IET LML AT S,

F 7z, E R IR O M A IR & DNA 845 0 IR
ST B 72000, YA CHSE L 7o M E W oA &
53BP1 7+ —H A% T4 TN A X =T ¥ 72X )b
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AEIZEDOHWIE, 1) BEEHgE Mg ofes >3
By VT ET VAR L > THEERE L. #ud<
WX EHERINLT2) MIBNALE JLd 5 & m ik
B, ¥ N HEBEIEICLUTED, 3) #IE L 2
(252 BB L falbelt, etk % B TIT %38
ZRLZEICH S,
SAEBIILDTICHRRS 74 F7ICfEwv, MilgNA F LA
IR OFRMT 2 AT o 720 UGHRBIE < 25 HINBIC 5 2 5 15
ITHIREAN A bV AREREIFEND UG ERE L. i
Mbd sy v BEOEREFED LI EFMOLNTVE, ¥
YT BEOWEEOEE D RIEEI 5 VX 7 EATRINICH 2
52LI2EB. AMLARERICHDS Y Xy B kE
(ERT 5 I AT E TN OMN R 2 L% b il
5T ENTE, FIE T K BB RNTT 5 EAFT 50
REMED D % o

Y RBIE - e MIEE MR A Ty vy
BH7 VA RER L, ALy BMOBERIZXHCT
W T HEBICHC SN AMERED 20 770 1 FRE (FEs
1mGy/min). MERFRIZ 50 BRI CTH 5 (BE 3Gy)o. H&
Bl s YRV EROWED 2D, 4 BOMPBEEREY v — L
X L CHBRICIRE 247 EERAEZ 570, AR
B LAEKGTORMNISODEEZE L. H—FMo ks
FEERIIMALNC =T - 720 F72 FBHE T LA FEM RIS
SMFTOAKRy PLTHYELIMEIZHL 72

BRI THB CIE IR R A R S 2 %, IEPERR A
W5 A ML AIRE (Bi) Y AT A%H9 5 V]

BEFREFYHIE 7021 2 RED

& LT p53, iNOS, p70S6K D7 L 1§ (icehitki:) %
T, EHEREIE X > TE Y V37 A5 20-30% F2
BERIINS A5 R 21720 S S OZ B ISR R = B b
EIS & D RS TEA L. ERST (DNA, &~
NOE, RE) ZHELTOATREZ RET 5, hoT
X OVBT 5 2 EHRSH TIE R VIR S R EB )
TULAHEIZE > THRIBNTE 22 Twh, S5HIIMMoR
WM TICEV M BEE D v, A ML ARERICED
BRD 5 287 G % GO TR & D TV & 720,
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Screening for ¥’Cs Body Burden due
to the Chernobyl! Accident in Korosten
City, Zhitomir, Ukraine

Research Organization

Representative Joint Researcher: Alexander Gutevich
(Vice-Director, Zhitomir Inter-Area Medical Diagnostic
Center in Korosten, Ukraine)

Joint Researchers: Jumpei Takahashi (Assistant
Professor, Center for International Collaborative
Research, Nagasaki University, Japan), Yesbol Sartayev
(Postgraduate student, Disaster and Radiation Medical
Sciences, Nagasaki University Graduate school of
Biomedical Sciences, Japan)

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

Resident Researcher: Maika Nakao (Assistant
Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

Content. External exposure to "'Cs was predominant
during several years after the Chernobyl Nuclear Power
Plant accident, as it largely contributed to the total
annual dose. Our 10-year study assessed the latest status
of body burden among residents of the contaminated
parts of the Zhytomyr region of Ukraine by measuring
the internal concentration of *"Cs using the Whole-Body
Counter installed in the medical center of Korosten city.
Almost 110 000 examinees from 8 different districts,
which experienced a significant fallout of radioisotope
from the CNPP, were screened between 2009 and 2018.
Results. The average Cs concentration in residents fell
from 21.6 Bq/kg at the beginning of the study to 3.0 Bq/
kg in the last year. During all 10-year screening, only 53
people (0.02%) were detected with the annual internal
effective dose exceeding regulatory limit 1 mSv. This
number was significantly low compared to the previous
study conducted in the same area. The frequency of
people with detectable levels of ’Cs concentration
decreased sustainably from 44.6% in the first year

to 11.2% in the last year. We couldn’t find significant

seasonal effect, though there was significant number of
people with detectable level in autumn for most year.
Age group analysis revealed that mean Bq/kg and
percentage of adolescent group were significantly higher
compared to other groups, which was in disagreement
with other previous studies. Prospects of study. The
level of body burden was declining over time. Residents’
behavior and attitude in terms of forest food intake may
play important role in containing internal exposure, so
it requires to be taken into account. We have to keep
observing trends of body burden and studying factors of
these changes. These studies will probably provide more
comprehensive and versatile information to develop
protective and preventive measures, consequently, allow

to estimate unnecessary exposure in the future.

Presented Papers

Manuscript under preparation.
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MREAR - MERR - SBRORESF

URFZEEE Tl PSS L 72 MEI i 55 28 5% & v CHp AR
(WT) W F LR (WT-SCC) & b . #E#itss (HDR;
880mGy/min) B X AR S » <# (LDR; 1.52mGy/
min) O 2 OB x Hw T GitiE 60Gy FaT L
BRI PERR 2 L L, 2 asiilie~ — 7 — 053
LRHERTIENS, CSC A @M SN el 2 L
T&7 —h MmNk Tchsrr vy —
APBEOEBICOHGTHIEPHLNIIENDDH
0. AWFZETIE, RIS ST, ﬁﬂiﬁﬁiﬁﬂi‘lﬁ‘ﬂ%@ﬁiﬂjﬁ’Zz
exosome 7% WT-SCC 12 FIF$HBIZOWTHE L. SCC
DGR ERRREZ H S 2T 52 LA HNE L7

BRI AR 2B $ % exosome (HDR-, LDR-exosome)
RO ETIE AR (WT) Milatk2sBul 3 % exosome (WT-
exosome) & ZNZFNILEETHR L. Y= A5 70y 74
v 72T exosome DX —H—D—DTH 5 CDI #FHL
TWwbZ EZRL, FFFHITHE exosome DR FFED
100nm #* % 150nm T&H 5 Z & R L7z ¥ L7 HDR-
LDR-, WT-exosome % WT-SCC 2 % 5- L 7z 4. 0Gy.
2Gy. 4Gy. 6Gy BX U'8Gy O#tEZ YT L, ¥E 4 HEE
= —EFAWFGEEL, g —KEFHIL, EffRE
37% ETWT 2 DICLEAHE D7 HEHM Lz, £ 0k
R.D37 I ZENZFN.57 £ 016Gy.76 + 0.3Gy.40 £ 0.16Gy
T& Y. HDR-, LDR-exosome THLILF % &, WT-exosome
THILL 723 0 & i L R IR aE 2 R L7z
7. LDR-exosome AL ¥ # & WT-SCC i% IGF2 & UF PD-L1
DOBIETHREAP LA T LI ELIREINIZZ LN O, S
fiKt P4 Mk H1 3K exosome 12 & 2 B4t MR RE > 51213 50

BEFREFYHIE 7021 2 RED

HEREAEREEE 5 L 72 W BeEAVR S 7z,

FRIMX

M. Higaki, T. Shintani, A. Hamada, SN.Z. Rosli and T.
Okamoto: Exosomal-miR-6887-5p induced by Eldecalcitol
(ED-71) inhibits squamous cell carcinoma cell growth by
suppressing heparin-binding protein 17 (HBpl7): In Vitro
Cell Dev Biol Anim. 2020 Feb

W7 T, Nguyen Quang Tam, WHFERE, FEER,
TR, R, MR - MR R 2 e
b Bz R AR 2 & O BRI PERIIL OS2 & & DRk REM
#r. DRSS e, F28%1 %5 13334 H, 2019.
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ESERR )

ESERE )
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FE I BEBEE B (NBCCS) 13 25 Sl KL 0 F8 i 5
DFE . PTCH 2 B #Iz T £ T2 M REATD %,
NBCCS IZBWTid, HEHIRGIZ L Wb ER I NS
BRI ZESMOENTVDEH, ZOFLA 7 =X 21k
EAWTH 2, Brld, mEROAEEO LWL Y ¥4
TANANRY & — KA DE5E L 72 hESF9 M I 55 Hh %
Hw<, 2 Mg 74— —Mls7v—- 457
L—3 3 v 7)) =R R KM NBCCS M3 H R A Ifi
EHER X ). KM NBCCSHPSC J O R A A iPSC
(WT-iPSC) OBIZICHIILTB Y. ARifZETid. [ iPSC
HEIMEFRETT 95 7 A4 bAHES 8, BRI %2
MM O SR Z Bl L, WEE T MERZ HEEE L7,
rIF A M LEEIR, ANV ABREERREL
7B A FT L YRR @ 6 ] T K O PR T Dkk-
1. BMP4, all-trans-Retinoic Acid 2%, & 21 HE %
LFE LTV, BIET - BARBOME 2170728 25,
FELI2r 5 A MR BEEML — A —T
&% TP63, KRT5, KRT14 2 5B $ 5 Z LAURE NIz, F
72v TPO3 B LI 57 5F /94 MFES HHICH
W, FIEYE NBCCS-APSC H Rl i o> 45t ik 1& WT-iPSC
HSkAIIE & I L TRV E RS & o 7,

R
A. Hamada, E. Akagi, S. Yamasaki, H. Nakatao, F.
Obayashi, M. Ohtaka, K. Nishimura, M. Nakanishi, S.

Toratani, T. Okamoto.: Induction of integration-free
human-induced pluripotent stem cells under serum- and
feeder-free conditions.: In Vitro Cell Dev Biol Anim. doi:
10.1007/s11626-019-00412-w. Epub 2019 Nov 25

M. Higaki, T. Shintani, A. Hamada, SN.Z. Rosli and T.
Okamoto: Exosomal-miR-6887-5p induced by Eldecalcitol
(ED-71) inhibits squamous cell carcinoma cell growth by
suppressing heparin-binding protein 17 (HBpl7): In Vitro
Cell Dev Biol Anim. 2020 Feb

HECERE], TS PIRTERE, ORRSEER, AT
%, A, AR, R, RAEE R
¥ 1Y induced pluripotent stem cell (DS-iPSC) O #§37. &
PEMEZE. DIREHIRERE e RRE, W 285 17512324 H,
2019.
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KGHRFEDANCE VT B DA MNREDRE]
e

AR - B
(PRAEEBAER AR RGN LI AR
SZAMZERER s W
OR BRI R R JE T « FHERUR)
R DA
OB R RO R S8R « 2

MEAR - MIERR - SBRORLESF

PR ICETIE, RREORI PRI LM
W & OB & £ OV A & AT\ BB 2S5 i S
B BT < RO KAIT b2 e b, BIE< I
BRAER TR < M3/ & < Ui < 23 R o5
BHERSNZVWEEZEZLNTWS, LA L, TNk
AT AR T HANOBIB BB E L LI D
AL B A PV ADHELE o Tnb, DL
AR & LT RHARBIIC 255 U Y A
JESEETH B . A VF B Gl 2
TNREI I P TORERISELEI Fa v FY TR
LA P LA XDHPAZEIEH IS TS, T,
LA L AE. I bV R T SRAET DEEREED
FRTHBZ L, S5, ZND HADRNREDOTIK
2 L THHMES A G T2 L2l 6L (M
C R 2018; 16(11), 1676-1686) AMWFFETid. A3A D/
BRI R MRS B A5 A B AHESF IS (Cancer Associated
Fibroblasts: CAF) 122\ T, CAF ORIETH 5 i
M7 27 F v (alpha-SMA) O%BLE RN L. SRS, 5
TR, YR O RS &2 X, B2 CAF %23
B D08 ) DRI L7z BRI MRS
SEIRE T L DV TRAE L. B R EERES
CAF OFBICHE5 T2 L2 WML I b VF
U TERALA b L ARDABUNREEDOTE I &4 LT, O
BHBACHET DI EERWPLPIC L7z, SBIE. RS
% CAF OB O L CAF 255 S 2 o L
EVHEIZOWT ORI 2D 5,

KIFGED DA DIUNERROFHTIZ L ) fERD I ETIE
SRR T & o 7B & 2 DA DFIE R J1 = X 2 D
2SR SN 5, FOBIRPBEHRIC L 2 BFEEEICD
W, kL CRYZBREREB T2 LHPEETH 5,
AIFFEDOR R, BEFMBRICIEE 2> T K
HIEDRADBFEMPO—I L RV EL LD TH b,

R

(1) Shimura T, Koyama M, Aono D, Kunugita N.
Epicatechin as a promising agent to countermeasure
radiation exposure by mitigating mitochondrial
damage in human fibroblasts and mouse
hematopoietic cells. The FASEB ] 2019; 33 (6), 6867-
6876

(2) Shimura T, Yamaguchi I. Kunugita N. Encyclopedia
of Environmental Health, 2nd Edition. Fukushima
nuclear disaster: Emergency response to the
disaster, Toshihiro Kawamoto ed, ELSEVIER:2019
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Rl CORBERAEICB VT, NBHIRIRASA DOFE AR
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BB I D FER SN FREAADY R 7 5, B X
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WME%179 o

ARAEE L, RIFKF L VIRt 21F 7 BRAF 2 v 7V 3
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WZoWT, KRB X Y~ A &R LTPCRICE A
EETH S 4 € 7 %47\, Cre [t U BRaf €DK %E
TE L. 2 O5RF R OHRF %2 3R L TRV % B
THhHTE LY, —EICHERNEZS 27250~ Y
A% FEBIHT 2 e Lz, 2O~ A2A%S H
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-13 JAHIC HUIRBR S 2-3mm R E ORI AR S A, Lk
EARDFFHIFHT OFEF. A EEEOIEETH Y. FRHEA
MRIER Y ACBWTAELLERE L IZIZAETHD S
ERMER LT, &5, FEYF Y7 2 v 5B AT
AR KRR (0.05mGy/min, 1Gy). &5 WA E L
TEMERRHH (05Gy/min, 02-1Gy) % M4 L 728 %
HEL. FF R L T2,

LGty BEHHES 7 A OMBREAR L ER L, MLk (L
M FUIRBRAAR O BTHRE R, 7R b — Y A MRTZ O
WARLEE & B SRR 2 ok HUIRBRIESS #5578 & o B
EMRDLEHTH 5,
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WIEDIEM > X T LICEH T BET DEFHT
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PR HIEIML Y A T DTS 2 FEFREIE < DB
WCE L DT 72 SNTHRIZA, TD% DS 3
L DEBIZOWTIRITENTZDDTH o720 HiH I
JANIFEE L O E TOREMIEICLY, EiLY AT
2 DR RN <12 K o T s e 23 509 V2 9
Y5 HZ ERMLUTED, &Y A7 2OHMBLEIC
X9 B BRI BT B ) AR DT L
NNV TOHEIZOWTIIRZICHS PICTE TV RV, £
CC RRRERIE oM NN T 8L 7 AEE
X B ISR HE O YIS A T 2 BB OIS BT 5 A
HEREORICHM I N TV B2 %2 52T 2 A W% % 5
B L7zo TNETOMZET, MRS L2~
A DRGALE MM (c-Kit+, Sca-1+. Lineage-: KSL i)
&ML ETERAE 2 V72T IC & D KSL iz B v T
WEIEA IR R I S IR O A CBIED TR b Tnwb 2
EDFE S Tz0 TOT LA RIS R L < ASRE ML
Falox LT DRIy ARERTIEREILTVWA S
EDHEM S Nz, T BT, EHEFEBEHRBIE 1L 5T
FlERISIND T AEGERREEEI LI by
KU 755 ESNSIHERFRE (ROS) MPEHETH S Z
EEWLDPIZ LIz, 2 LT 2O TPO ¥ 7 F Vi
IoTBESNEZLEHLNC L, £ 2 THIE. K
BRI I X 28Iy A7 207 ) 2MEERED
vt & TPO ¥ 77 F VB b D IZD W CREM 72 fifdT &
DTWLHETETH %o
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KWFFEET = v 7 74 ) AR & RO HIRTEE & B
W BEE D5 SRS E HIRE . 4 B O TEIBZA 1Y LT % 17
W, AR I W T IR DT RE 210 2 S B D 7 I
ZHIE LTS,

INETIIF v/ 74 JFB I & AT A 0 H RS
SEPE IR 9 AR 2 T &2 ATV i L 72 (Endocr
J 2014) o T E O FRE TIZ/AN - 5 4R HURBRNE 0 9k B
R IRET 2 AT > 72 RIFD 1604EB], 7 27 T 4 F D 188 .
ARt 348 /MR - AR HURIRAE 2 v R BLALAR 7~
HIRRES & 4T o 720 F e i 10 B 1 HARIR LR o iR 434
pT. pEx. MEEHEHOE T, RIS Y ¥ S ERRHE
DALEE, ) ¥ /RS m B O 7% £ T % (Endocr
J2017)c Bl &M XM ORI HE TR ST
M7zl (K160 FEB) % kO ETIHME L, Wbz
1T 7z (Cancer Sci. 2019 Feb;110(2):817-827.) -

CNETOF =)V 74 ) Filg B ARG, B
IRFIEVE FARBRE. AT O BT P IRBE, e A
7)== 7Rl GEFT48ER (U2 T4 410, HAE
338) DI FAF L % AR R e T O FRAT & Mk L T B
F v T A VRNEBI CIRFTEREGHZE L BB
FEETH o720 AFIEGIRER T, TBEEMIITRE 2%
D B h o 7oA, WEEFATIIE LA @ TITEL,
PIEFEDN S o Tze BUE, Th b OO L%

HEDTW5D,

FRRX

1) Suzuki S, Bogdanova TI, Saenko VA, Hashimoto Y,
Ito M, Iwadate M, Rogounovitch TI, Tronko MD,
Yamashita S. Histopathological analysis of papillary
thyroid carcinoma detected during ultrasound
screening examinations in Fukushima. Cancer Sci.
110(2):817-827. 2019

2) Akazawa Y, Ito M, Naito S, Kishikawa M, Sekine I,
Nakashima M: Gray matter heterotopia: histological
evidence of intrauterine radiation exposure in a
Nagasaki atomic bomb survivor. Radiation Research
doi:10.1667/RR15390.1, 2019

3) Otsubo R, Matsuda K, Mussazhanova Z, Sato A,
Matsumoto M, Yano H, Oikawa M, Kondo H, Ito M,
Miyauchi A, Hirokawa M, Nagayasu T, Nakashima
M: A novel diagnostic method for thyroid follicular
tumors based on immunofluorescence analysis
of p53-binding protein 1 expression: detection of
genomic instability. Thyroid 29(5):657-665, 2019
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138 Bl DTN 2 B v, HFURIRILEASA (i
) 125 611k BRAF™" R 5B £ 96 FlICE D Hh
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HEEF I, 2 $ T2 1 mGy/min ORESRT y RS
T2 L BUHEINIGESHFEIND L EWALPIILTE
720 B 51T, K=y M2 BY L 72M2 Tid. protein
kinase C (PKC) a 3 &£ 1° p38 MAPKa ®) ¥ BiLL N )L
BEATLIEDNL, INSOHMBRA Y 7 F IV RERED
AL RO EIS IR E IS T2 b 0L EZbND, K
EFEFETIZ. ThE5DF V87 BIZX AN Y 7 F )V
EERE OB EZ ST 5 L L bic, Eitbst
DY T AHFHRBINIGE ST o0 THNE, £
O E e REEHONIITAZEZHBE LT
%o

RAEEIX, T3 PKC OEMALICE S T 50 FE LT
FAKXY28—E C (PLC) IZ2OWTHET L7 LR 4
& PLCO1 A3 PKCa 2 WEMALT 5 & W) IRFZRB L 72
A% (Shimizu et al., 1999). WEAEEEDARILFRFFEIC & - T\
PLCSL @IS IR BTG L TCwnhnwZ 2l oI L,
& 512 PLCO3 ASHUAHHGE IS IS & % E IS5 L Twah 2 &
FRIBRT HRER RS, T TREFIIPLCHS %/ v 2
vy v L7 M & AR B R LK F LB L, PKCa D) ¥
bz 2 A%y 7ay MECLDRE L7z, ZoRR,
PLCO3 / v 7 &7 ¥ HH C U AR 68 38 R A /K 3% AL B 742 12
PKCa @) Y BALDSHIHI SN T2 2 EHPHL 2% -
oo SO DD, KIREBBALKFELIIZ X 5 PKCa
DIEHEALIZIZ PLCO3 G- LTV B Z LS RIE S
720

L, ARBE B D B VIR SR BRI ST X
% PKCo ®1) Y EE{LIZ b PLCO3 A BRICEI 53 % 5 % 1A
SNCT B EE BT, X FEM IR & TS 5 T
ETHbo

R
Kakomi, S., Nakayama, T., Shang, Y. Tsuruoka, C.,
Sunaoshi, M., Morioka, M., Shimada, Y., Kakinuma, S.,
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Effects of stem cell exosome
therapy on radiation-induced fibrosis

Research Organization

Representative Joint Researcher: Ke Cheng (Professor,
North Carolina State University)

Representative Resident Researcher: Taosheng Li
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study
Mounting lines of evidences support the notion
that adult stem cells exert their therapeutic beneifts
through paracrine effects. Exosomes are 30-150 nm
extracellular vesicles that play important roles in cell-
cell communications. In the past decade, we have been
developing exosome therapeutics for various disease
conditions including cardiac and lung fibrosis. It has been
demonstrated that inhalation of lung stem cell-derived
exosomes can mitigate bleomycin-induced pulmonary
fibrosis in rodent models. Here we propose to test the
effects of exosome treatment on radiation-induced lung
injury (RILI). Radiation-induced lung injury, including
radiation pneumonitis and radiation fibrosis, is common
among patients who have received radiation therapy,
and it is the most common treatment-limiting toxicity
among patients who receive thoracic radiation. The
clinical presentation is typically cough, low-grade fever,
with or without dyspnea, and radiographic changes
that demonstrate a pattern of pneumonitis with ground
glass opacities. It typically presents one to six months
after therapy, while radiation-associated fibrosis tends
to present six to twenty-four months following radiation
therapy. Currently, there is no effective treatment for
RILI In the current project, we plan to derive exosomes
from lung spheroid cells and then administer them into
models of RILL. We will perform animal studies first but
with the plan to start a small scale human studies based

on the results of the preclinical studies.

Presented Papers
N/A
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After Fukushima: Working with Health
and Educational Professionals

Research Organization

Representative Joint Researcher: Alison Lloyd Williams
(Senior Research Associate, Department of Sociology,
Lancaster University, UK)

Joint Researcher: Kenneth Nollet (Professor, Office of
International Cooperation, Radiation Medical Science
Center, Fukushima Medical University)

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

Fukushima Medical University)

Contents, Results and Prospects of Study

In November 2019 the researchers ran a teacher
training program in participatory theater for 16 teachers
from Date City and 4 from Fukushima City. This
program, now formally accredited by the Date City
Board of Education, comprises a workshop and seminar.
The response was very positive. One teacher wrote to us
afterwards about the ‘great potential of the approach’ in
helping students to ‘learn about consensus building [and]
creative information dissemination.” Following interviews
with FMU staff and teachers involved in the 2018 pilot
and 2019 program, the team is re-focusing the course
around the new Integrated Learning curriculum and we
have been invited to run this training in 2020 for more
teachers in Date and Fukushima. The researchers also
brought participatory methods into small-group clinical
training at FMU, by placing medical students in an
emergency scenario based on the university’s actual 3.11
disaster response. In a focus group discussion, students
described the value of this immersion experience in
which their own critical thinking, flexibility and actions
gave them more confidence for handling real medical
emergencies in future.

The researchers gave a joint presentation at FMU
during the UKRI project, HeaRD: Health, Risk, Disaster
UK-Japan Network, and we have presented and
published several papers to disseminate learning about
the use of our methods in public health, disaster recovery

and communication. We are also using theater in two

new JSPS-funded health projects: Tmproving children’s
health literacy in three disaster-prone countries in Asia’
and ‘Visualizing the mechanism of transferring health

literacy skills to the next generation’.

Presented Papers

1. A. Lloyd Williams & A. Goto: CUIDAR in Japan. In:
M. Mort et al., eds. Youth Cultures of Resilience:
Disasters, Children and Participation. Policy Press (in
press).

2. A. Goto, A. Lloyd Williams, Y. Kuroda & K.
Satoh: Thinking and acting with school children
in Fukushima: implementation of a participatory
theater approach and analysis of teachers’
experience. JMA Journal, 3, 67-72 (2020).

3. M. Mort & A. Lloyd Williams: The role of children in
creating culturally sensitive disaster management.
Research Counts, Children and Disasters Special
Collection (2019).

4. A. Lloyd Williams: Voice! From Alumni member.
JSPS London Newsletter, 61, 16-17 (2019).
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RESULTS AND DISCUSSION ON JAPANESE
PUBLIC OPINION SURVEYS (2006-17) ABOUT
NUCLEAR AND RADIATION APPLICATIONS
[10.1093/rpd/ncz127]; Takeshi Iimoto, Ryuta Takashima,
Hiroshi Kimura, Kazuhisa Kawakami, Hironori Endo,
Hiroshi Yasuda, Natsuki Nagata, Noriaki Sakai, Yumiko
Kawasaki, Makoto Funakoshi; Radiation Protection
Dosimetry Vol. 184, No. 3-4, pp. 523-526 (2019)
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K Yogo, H Yasuda, et. al., Potential mechanisms for
Protective Effect of D-Methionine on Plasmid DNA

Damage Induced by Therapeutic Carbon lons, Radiation
Research. 2020 Mar 27. doi: 10.1667/RR15502.1. [Epub
ahead of print]

K Yogo, H Yasuda, et. al, Imaging Cherenkov emission
for quality assurance of high-dose-rate brachytherapy,
Scientific Reports. 2020 Feb 27;10(1):3572. doi: 10.1038/
$41598-020-60519-z.
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Table. The association between evacuation and psychological distress
and cardiovascuar disease stratified by parity.
non—evacuees evacuees

non-parous women
Kessler 6-item Psychological Distress

(K6) 213
No. 986 1,461
Age-adjusted OR (95%Cl) 1.00 1.28(1.00-1.63)
Multiv ariable OR?® (95%Cl) 1.00 1.04(0.78-1.39)

The Posttraumatic Stress Response

(PCL) 244
No. 969 1,455
Age-adjusted OR (95%Cl) 1.00 1.27(1.02-1.59)
Multiv ariable OR® (95%Cl) 1.00 1.04(0.81-1.45)

Stroke
No. 1,021 1,506
Age-adjusted OR (95%Cl) 1.00 0.92(0.58-1.48)
Multiv ariable OR®) (95%Cl) 1.00 1.08(0.62-1.90)

Heart disease
No. 1,016 1,501
Age-adjusted OR (95%Cl) 1.00 1.15(0.83-1.60)
Multiv ariable OR®) (95%Cl) 1.00 1.15(0.80-1.65)

parous women
Kessler 6-item Psychological Distress
(K6) 213
No.

8,393 12,118
Age-adjusted OR (95%Cl) 1.00 1.28(1.00-1.63)
Multiv ariable OR? (95%Cl) 1.00 1.24(1.13-1.37)
The Posttraumatic Stress Response
(PCL) 244
No. 8,306 12,058
Age-adjusted OR (95%Cl) 1.00 1.51(1.40-1.62)
Multiv ariable OR® (95%Cl) 1.00 1.20(1.09-1.31)
Stroke
No. 8,894 12,565
Age-adjusted OR (95%Cl) 1.00 0.93(0.81-1.07)
Multiv ariable OR®) (95%Cl) 1.00 0.90(0.77-1.05)
Heart disease
No. 8,862 12,583
Age-adjusted OR (95%Cl) 1.00 1.31(1.19-1.07)
Multiv ariable OR®) (95%Cl) 1.00 1.18(1.06-1.31)

a): age, BMI, history of evacuation, habitual exercise, current smoking, current drinking,
sleep status, loss work, education level, and family form

b): a) plus K6 total score.

c): b) plus history of diabetes mellitus, history of hypolipidemia, and history of
hypertention.

RVLHT, SRAS, SEER. ST, HAT. IR 04
WROHHETO—FBITmEL, BREOFRK 24 FEIC
A DOfERE - ATEEEICE T AP EE L7z 30-90 o
7% 25068 A& xtg & LT, EEE & LBIR R ¢ Kessler
b7 < UE ¢ The
Posttraumatic Stress Response (PCL) . K UM B2+ 8 (I
et EUIEIE) & O RIEIZ DT HERBR O A MR ARG
L7ze SERT I AT 4 v 7 BYRGHT & IV CTEREE &
L ERPES v Xt (95% 5 HEIX M) ’E’Aﬁﬂj L7 3
BRI, BML #EEoA M (BRI AE, fF
K- T/8— N COREHR ML LT ), EEEIE, B
. AR, BRI, KEOHE, BHERE. FkE 2%?\ K6 155,
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HPE RS E 1L 2616 N (104%) . e E1Z 14,657 A
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T EBREBREDY) A 7128 2D 9 B REAVRE S
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- The 4th International Symposium of the Network-type
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p53 deficiency augments nucleolus instability after
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DNA D52 &% Y)W Td 5 DNA “HSHYIWT L.
Lo THERSNIMBEEOHT CTROEE L LD LE
A5NTw5, FEIZDNA “HEBPWMIZL > THIE B
X2 DNA BEEHE 7 » X7 EOMNEEOELE 54
TARA=T Y TOFFRIZEINBH L&, ThETIC
349 nm UV S VAL —HF—%2B43525 2 L2 X - THlTE
BN OEE ORI DNA “HYIM 2358 L, 306y 7
DOz E 37 BOBRGIUANDOERED ) TV 5 £ Lf#
Wi, FRAPIEIC X 2N v X7 B o5 T B BT %
125 X927 57, DNA ZHEHHLIW % & ® DNA 154
WHEL S E, BEHMICARY ADP VR IUEREL, Z
Nz R LTE o DNA BHEMEN T 25 THE67 5
ZEDPELASHMONT WA A, KRIEFEIZRY ADP UK
YILICE S5 7 YR B WTIN 24T o 720 R
1) ADP YV R ¥ Wb % il § 2 BER R R ARER IO W T,
cDNA #Z7u—=r71L., EGFP L DR S Y7 BE L
TRBTL-ODOTFIAIFEHE L, bz —iB
Mz e MM TR Bl S /24, 349 nm UV 78V A
L— ¥R T2 2 2 54 TA A=V 7k
WX o THE Lz, HvTIh s oREFORGERMERD
FALT—AZWPLNII L7 E 512 DNA HEEIRE O
N T ORLEH AR Y ADP V) R ¥ VALRE K T 0485
MEANOERIZED L) ITEBE G2 22 Uiz 4
BIZRY ADP VR Y MEIZED LR T-D ) v 7 5% VI,
fh> DNA BHEBMER T 0 DNA BBIGEICED X ) ¥
B LEDEMNTETETDH S,

HKm
L
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AW TIE, G2 W TOMBIEALS A M THRAEL
IBBfuﬁEmﬁ%&MB%@ﬁﬁbhfwé’t#%
Gl 2 31F % DSB O Kt G B8 b M GARAE19I2AT D
fm%k%Z\ﬁ%%&%@%mthlﬁh%%ﬁ%&
KIS SO FEHE % A L, 2 ORISR 7 O [ 2 % 17,
L—HF—=1F v F V7Y A7 5% HCTASHEBERN T 04
&% R-loop D IEREANT % 4T - 720 F DHEHE. R-loop fili 7%
2B 5 —H#H DNA i 05s 5 L5 DNA B3H 08k
WCRERERIICFI S, RESN TV S Z L0 hoTz, &
HIZZ O—HH DNA FHIEAREIN LW LIZX D IEH
% DSBS T b b o 72854, DNA O — 23K
L7 ARERE BN D B 2 LHRE SN,

Ltkid, — S DNA OFRGERIEIC BT 2 HERTI2H
L CREACIRNT % 47\ R-loop HEs DR Z A L7247
) LBEDOREZ A DA LIIOWTIRHZ17% - T
W<,

FERF

ML

F1-11

The molecular mechanisms of genomic
damage and repair and metabolic
disorders in people affected after
Chernobyl Catastrophe

Research Organization

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

Joint Researcher: Viktar Mitsura (Dean of the Medical
Diagnostic Faculty, Gomel, Republic of Belarus).

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

Japan)

Contents, Results and Prospects of Study

The research goals were to identify RNA-editing
events in genes which can be associated with cancer
development and metabolic dysfunctions in people
living in territories contaminated with radionuclides
after the accident at the Chernobyl nuclear power
plant. 25 patients with stomach cancer associated
with Helicobacter pylori infection, living in territories
contaminated with radionuclides after the Chernobyl
accident, were prospectively enrolled into the study
while underwent regular gastrointestinal endoscopy
with paired biopsies from tumor and normal parts of a
stomach. Four EST-loci (APOBEC3A, TP53, PIK3CA,
ARIDI1A) were chosen as the subject of research.
Totally four modifications in TP53 and three in ARIDI1A
were identified. RN A-editing events were observed both
in normal and in tumor tissues. These modifications were
rare in stomach cancer patients. Substitutions were both
synonymous and nonsynonymous - led to a change in
the polypeptide sequence. In the case of synonymous
substitutions, codons of “slow” and “fast” type could be
appeared. Common (A-to-I and C-to-U) and rare (U-to-G)
types of editing events were found. Obtained data allow
to develop and apply molecular genetic method for
the RNA-editing events diagnostics. Also we examined
44 patients with liver cirrhosis (32% female and 68%
male) living in Gomel region affected after Chernobyl

Catastrophe. On anthropometry, we found 3 patients (7%)

79



EQ7O051 0 MNRED

with underweight (BMI<185 kg/m2) and 5 patients with
overweight (BMI>25 kg/m2). Five patients suffered from
diabetes (11%). Totally, 16 were anti-HCV and HCV RNA
positive and 2 were HBsAg and HBV DNA positive. By
CAGE and MAST questionnaires we revealed that 11
patients (25%) had signs of alcohol addiction. Biochemical
analysis showed increase of total bilirubin in 31 (70%),
ALT - in 36 (82%), decreased albumin in 13 patients
(30%). On abdominal ultrasound ascites was found in 20
patients (45%).

Presented Papers

1. The 4th International Symposium of the Network-
type Joint Usage/Research Center for Radiation
Disaster Medical Science will be held as follows,
The molecular mechanisms of genomic damage and
repair, and metabolic disorders in people affected
after C hernobyl catastrophe, Evgenii V. Voropaev
Gomel State Medical University (Republic of Belarus)
- P37.

2. Primary disability due to liver cirrhosis in the
Gomel region / A.E.Voropaeva, V.M.Mitsura, Yu.B.
Zaporovannyi, E.A.Mosunova//Hepatology and
Gastroenterology. — 2019, No. 2, p.151-155 (in Russian).
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MRS A 2 M D R LT L. 2 ORI IRTEH#R
ZIEMEICHEBL, 0HTHZLICE DHL S AR E
SNDBo BARTHR O IEHE 2 AR O A7 R BT IR D 25
KThbB72D, FffRIT—E2ZT, EMICERING LE
Wb, TOME DNA 74 ¥ 2L v, e b Tk
FD7DOIBD TR A A= XL %2855, FOWFEIS
WO E % %, MR OMITIZB VT, 7/ 4 DNA
roGELsE=y —35MBAMF =y 7 KA ¥ Ml
B2 REICHHELTNDD, ZOBDODNA 74t 2
EHIBOFERMIERZH S NI IR TwiRv, 22T A
7E i3, DNA HEIGEIZBT 5 DNA 5 1 & » 21Lil
WO TREEZHS 2T 2HEAWNE LRI E
fTofe ITNFETOXAMEIZL D, OMlFH LM TH
A5G0k, CDT1 o7 v 237 @A L. GO 5 Gl
BHCRBAT T Iy 8y ®AsT 5. @ GO Hlic BT
% CDT1 ¥ ¥ /37 OFEBUKTIX, 7a 77V — A BEH
THbHMGIRZOFEGIZLYWIML/-Z&hb, 2EFF
VAR E D REBMET S5, @GO EIICBIF S CDTL %
Y7 ORI T IE, APC/CY™ (anaphase promoting
complex/cyclosome) LY FF ) F—¥HEEKIZE S
X5 ORIk gl &I XN b, @ Cyclin-dependent
kinase (Cdk) FH%E#]Cd % roscovitine D 512 £ 1,
GlLHICBIF 2 CDTL ¥ ¥ 37 ORBLEDIHNT 5, ®
Cyclin D/Cdk4/6 3 & UF Cyclin E/Cdk2 12 & Y CDT1 %8
Y UBILENLEZEZHLNI L TNOHOREDNDL.
GO Tid, CDTI D% ¥ /87 1F APC/C™ ik h 2 ¥
FF U Ens R, Gl T Cyclin/Cdk I2 &5 ¥
AL & 0 RSP SN B 2 & AE 2 b, FEFR.
GO B L UGl WICRIF € 7-#fgT.CDT1 & Cyclin C,
Cyclin Dy Cyclin E & D#FEE ARz E 2 A, CDTI1 &
Gl #l oMM < Cyclin C. Cyclin E 8 & O Cyclin D & #%
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ARZTHAE
HFEF7ERE - RE S

(ERRR AR B2 ZE R L2 B 30d)
AR |l ]

(R B R R RBREE R A TERT - 8d%)

MREAR - MERR - SBRORES

HHEOMA BB O—>, ¥ FF {tid DNA
IR LR R R THI M ON TS, LAL, L
X F ALy ZF P VBREIIRBHATH Y EO LI L x R
ZZALTDNABEHEZREL TVWLDObhs TR,
La iz, FHCEHE LY 3 F VALBE OB T2
T, ZhZhoBEIZ DNAEED Y 17 (UVICX 5
F A, BEHRRIC X AWTRE) TEIC, KRR L TR
REL720 . BOZICHREL 22D EA 2B 2 2 LT b He
B3 Twa (Kobayashi et al 2015 Oncogene) . WE4®
MFeT, 2EFF UMby 7 FVRRIRIC K 5 7 a~F UHiE
HEIZ L D, DNA BEAMEE S LTV 5D & v ) KR
BENTWD, ZORFTIE, TEFF EREKICL -
T, 7axFrzHETse A s VERAEPIYFF 1L
&4 S L. DNA BMEN 258 2 BB 2 LR § 5 HTiE
BRBEREL TS EEZSNTWS, —J, DNA K
BICHSTA2EAENERE I ST b2, 7ux
FUNBBRENL LD ICHIE SN TV BHL L BMSNT
Wb, LrL, 2EFF UALBEREBZHEE S, 207
J BRERERRIC BT AR E NS — T, KEE R
B TARMBHTH DI, 28 FF CbRREIE ARG
DEFThotlze TNTTICHRMEMICZEFF VL2
IMRBEETEWIEL, BRKTA 7T — 2L 70
2 LEAE RNFA 28 F F VLEER DT/ A MRS L
s % B/ 2 & 25 L7z (Hirota et al. 2014 Genes
Cells)e ThFTIT, EFEMFIEOERE LTTOTH I
A7 7u—F SILACEHWTRNFAD ¥ —7r v & LT
HistoneH2AZ #F@E L T\5, LY FF VLKL DNA
BEOBELE LR TH ). £ ORBEDABZE THI IR
T E2EFIREV T4 DNA BEFER A ER QP
AR EINEH 2D TWA, AFRETRWE L, 2
Y& F AR ORI TR 2 O BLE S A ML O B
AEZTIERI TR ED, Bl ARRE BT 2 W hEE
e WRICHICET 20 TH D, SHRIEMA T ) —
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ZYTDRODTIy b T+ —AEEY, HLETICANT
THFE & /BT 50

R

Tsuda M, Ogawa S, Ooka M, Kobayashi K, Hirota
K, Wakasugi M, Matsunaga T, Sakuma T, Yamamoto
T, Chikuma S, Sasanuma H, Debatisse M, Doherty A]J,
Fuchs RP, Takeda S. PDIP38/PolDIP2 controls the DNA
damage tolerance pathways by increasing the relative

usage of translesion DNA synthesis over template
switching. PLoS One. 2019 Mar 6;14(3): e0213383.

E1-14

Development of methods for complex
and mobile screening studies of
microcirculation vessels and sensory
sensitivity of visual system of the
population living in the radiation
polluted areas

Research Organization

Representative Joint Researcher: A A KUBARKO
(Professor of Human Physiology Department, Belarusian
State Medical University, Minsk, Belarus)

Joint Researchers: V. FIRAGO (Associate professor
of the Department of Quantum radiophysics and
Optoelectronics, Belarusian State University, Minsk,
Belarus); S. LISENKO (Associate professor of the
Department of Informatics and Computer Systems,
Belarusian State University, Minsk, Belarus); LSTETSKO
(Head of Data-Measuring Systems Laboratory,
Department of Informatics and Computer Systems,
Belarusian State University, Minsk); A.ANISIMOV
(Postgraduate student of Human Physiology Department,
Belarusian State Medical University, Minsk, Belarus);
E.BUR (Postgraduate student of Human Physiology
Department, Belarusian State Medical University, Minsk,
Belarus) ; JTAKAHASHI (Assistant Professor, Office of
Global Relations, Nagasaki University, Japan)

Representative Resident Researcher: N. HAYASHIDA
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

27 patients (17 with the diagnosis of arterial
hypertension) were included to the study. They
underwent Humphrey perimetry test to evaluate light
sensitivity thresholds, had eye fundus photos and brain
MRI. Hypertensive patients had higher thresholds of
light sensitivity, decreased relative vessel square and
number, and larger brain ventricle volume than patients
from the comparison group. The larger ventricle volume
was associated with the diminished relative square
of vessels and with the decreased light sensitivity,
especially in the subgroup of hypertensive patients. The

results show association between deviation of functional
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parameter of light sensitivity thresholds and increased
ventricle volume in hypertensive patients. Presumably,
decrease of light sensitivity and morphological changes
of retina vessels in hypertension reflect the initial
structural and functional changes in CNS, caused by

decrease of the number and square of brain vessels.

Presented Papers

1. Kubarko, AL State of Retina Vessels, Light Sensitivity
of the Visual System and their Correlation with
Brain Structural Changes. - Kubarko A.lL, Bur EA,,
Kubarko Y.A. & Avdei LL. - Emergency cardiology
and cardiovascular risks - 2017. - 1(1). - P. 90-98.

2.Bur, E.A. «Reaction of tissue vessels and oxy-
hemoglobin content in the models of hemodynamics
disturbances» Bur E.A. Kubarko A.I, N.Hayashida,
J.Takahashi, Firago, V.A. - Materials For XII
International Conference On Hemorheology And
Microcirculation. - 2019. - P. 56.
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ARHFFED H BB #RICAFE S L5 DNA HIFISE &l
Fam AL 2 8 CPHBNA Y 2 L OBRICBDL L TH
%o FEIZHALIIR P o TR A 7V L BITHEB T 5
HulfRid, DNABBREOHBNT L 22 W HEME» D 5
A, PHIREE D Z \IRITASEN T Wb, ZD720, HiE
Pl OFRGTBE (T 5 2012]CB %) OFIEHIIC & -
T, BHNTONRET D,

INE TICHFHEIL BMAOERRE LTREMEE R
FIER PR LML, SOIMEREETVE
L CTHEBO DA BEWARD S % R E L7z, 2hb
ORFEHBHSIE, F v 7R A Y VEAZORE &
R INE OREHERE 2 R IR T 2 E A2 SRR TE
7oo TOZ LD SYMAREML - POERBUNE - Milas ko
IR RS A o A MBS 5 2 LR ORBR S
72

COONEFEIXEE 2 PO REDE %2 BB L
7oo WIEEE DS LB LRI 1 & LT 2008 4F 2 it L7z
Albatross/FBF1 & H & 1. 1E % Ml fg < 1x SAS6 % Plkl
GHEMEFF—EORYE DT Ml kT A 2
Vo YR £ 7 VORI L E R TRERK. HlvME
B RS D#EITEmE LTV THD T
BA - Kl 2018 Genes Cells)

AAEFEL S S LEFE ORI BN 2B L 72, H
W, TEOMRIETEE LR ASIRE D & 5L d 5
MEDOR%E A HEOBRGFILEWDOBIEI L o THEV.L
2o COGLDRIBTYA 787 LA B2 HBLEKE
1otz 2h, JRCHEERTE LT, EEME—#MED
MBI - SEBR A b L AREORITREZ 5 2 LIZKI W
720 FEFICZ OWBIIIMBIZIE 2 Vw—EOH [ b AL U
=y FIEORB RO, S 51T, BRI I
ShT, —HEoMEMo 7L - 0#EfzTXy b LS
DRAT 2 AR P LW O E Rolze 2O DL, L
BHALIZCNETEZOR TV Fo L LB TH
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D 2O HEERICHE - 2 LR &ML - IR E & 5
CHBR R IREOAAEY B 2 EPRE S N7z,
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HFEF7EERE Al TR
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ARWFZEIE, BB OBHRE L REREOHREEZ VT
2y 7 AR - BERE L BRSO LR E L O
BAHOPICTRLERL TV 5. 7/ 2EEICHT S
BERRRICRE L OB TFUESTT A (Ku80 /v 7 T
b R) L EIREELRRE Y v A & R & 2l G
UL~ A%V EB XY, DNA HE O LR EIR
WL WESEL 2L, ZOBFE LTY 7 AEEOERK
&0 A ORI AT AL L RIEAER SN D Z & &R
L7zo RIEERA A = XL LTHIBEEC DNA O
2 & B ARGERE LD S 2 BET L T b,

F72. ZOBGEEBICHRBILONA F < — 7 — % Ff
VYA HBTY N EERE 2 2386 AR & R
L. AREFMiEABHED Y 2 7 %2 CT i < OB % HUkic
BMAITE L2 EZWONIC L. &5 ICEIIRBEILDZ M
BIRFEAL Y A 7 OBEFHMICB T 2 H A2 REHTdH
%o

FRMX

1. Ishida T, Ishida M, Tashiro S, Takeishi Y. DNA
Damage and Senescence-Associated Inflammation in
Cardiovascular Disease. Biol Pharm Bull. 42:531-537,
2019.

2. Ishida M. Genetic Prediction of Atherosclerosis -
Significance of Polymorphisms in Bone Morphogenetic
Protein Signaling Molecule Genes. Cire J. 83:709-710,
2019
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TS E M — 1 2 BEHECTH ) . BIEWERE
L5l & D SR BE OSSR BEE L TV LD —
B THD, b FORFEZ T 2BICEENEROA R
59, AMOBEIUC X W EBEIIRE (AL EINS Z LI
MOZETHbB, ¥F I VITEHEHERICLHEOWETH
0. ZL ORZFEDHFIEDPHONT VWD, TAIIVE U
EPIRILER 2288 I ¢ ag—7r v &4 LzHE
HREOMERS, FBAMERZ R T & 4 SRk 4 %
HBEROLELN TS, KHFENETIEIT AINE VR
BRI T A % KRR R < c & oA & B
LML, BRANOEELEWTE2AMENOD ) )%
BRI LZ 2 HE Lz,

TAANE YIREEIEFE (Gulo) RIFET T A Z/ER L.,
E7 IV CREBAT RIS ABIT BREPANDHE
ZTHET S, BHBBEOBINLY, €5 I Y CoHEI
R, it~ AR E N X Vg L7z MEF %
& 0. DSBIREZALRAARIER % A L7z, MR
BEOMEIZE D, IRoME, #EEEMTo< Y 27 A
TVE VRERIFER ORI B 2R TE 72, Th
TR EICES LCwb 72 ) F vy YN R
MBTEZ R U7z T2 LA TOFREE BEZE DM
WPE R, TAINE VBIE. EOFRLELERD
FEFRCEBEE S L TR I ERHL IR o7z SHICT
A2V VBROEFEATEEZ~ Y A TEEMH 27 22V
UK TSR ) B8k, S HICEORAICLH LR T
® TGF-. Smad2 OFEJOE TR L &2 RIB L7,
C IS BT 2 BUR BRI B2 00 B2 i ik D AEFE~ D B
BadFlLRXVTELIHPLNIILI2nEEZ TV,
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The phospho-specific association of
STMN1 with GRP78 and DNA damage
response in breast cancer metastasis

Research Organization

Representative Joint Researcher: Resident, Xiaying
Kuang, Breast Cancer Center, The First Affiliated
Hospital, Sun Yat-Sen University, China

Joint Researcher: Professor, Ying Lin, Breast Cancer
Center, The First Affiliated Hospital, Sun Yat-Sen
University, China

Representative Resident Researcher: Professor, Tao-
Sheng Li, S Atomic Bomb Disease Institute, Nagasaki

University

Contents, Results and Prospects of Study
Contents

Stathminl (STMN1) and glucose-regulated protein
of molecular mass 78 (GRP78) are both significantly
associated with microtubulin stability and breast cancer
metastasis. In our present study, we just reported
that phospho-specific binding of p-STMN1 and GRP78
promote breast cancer metastasis, and MEK kinase is
associated with phosphorylation at Ser25 and Ser38 of
STMNI. In this study, the purpose is to further explore
the molecular mechanism of MEK kinase regulating

STMNI1-GRP78 to promote breast cancer metastasis.

Results

In the previous study, we investigated that GRP78 is
a phospho-Ser25/Ser38 STMNI1-binding protein which
can bind on phosphorylation at Ser25 and Ser38 of
STMNI. Then we sought to identify the upstream kinase
that phosphorylates Ser25 and Ser38 by analyzing the
phosphorylation pattern of STMNI1 in the presence
of various kinase inhibitors. We found that the MEK
kinase inhibitor PD0325901 significantly reduced STMN1
phosphorylation at both Ser25 and Ser38, suggesting
that MEK kinase is specifically associated with STMNI1
Ser25/Ser38 phosphorylation (Figure A-C).

We investigated the role of MEK kinase in the
phosphorylation-dependent binding of STMNI1 to
GRP78. We treated MDA-MB-231 cells stably expressing
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wild-type HF-STMNI1 protein with PD0325901.
Immunoprecipitation assays showed that inhibition
of MEK activity markedly reduced STMN1 binding
to GRP78 (Figure D). Moreover, sShRNA knockdown
of GRP78 expression caused a decrease in STMNI1
protein expression and phosphorylation at Ser38 and
Ser25 (Figure E). These findings suggest that GRP78 is
necessary for STMNI phosphorylation. However, STMN1
knockdown also reduced GRP78 expression (Figure F).
These findings suggest that binding of phospho-STMN1
to GRP78 is essential for STMN1-GRP78 complex
stability. We also performed migration assays using
MDA-MB-231 cells stably expressing wild-type, S25A
or S38A mutant STMNI1 protein with GRP78 shRNA
(Figure G). Suppression of GRP78 expression reduced the
migration of MDA-MB-231-STMNT1 cells expressing wild
type but not mutant STMN1 (P<0.01) (Figure H). These
findings suggest that MEK kinase phosphorylation
at Ser25 and Ser38 is required for GRP78 binding to
STMNI1 and that GRP78 binding to phosphorylated
STMNI1 is necessary for cell migration.

Figure A. Changes in STMNI1 phosphorylation at Ser-

25 and Ser-38 in response to treatment with a panel

Figure 5
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of kinase inhibitors. (1. Nilotinib, C-Abl inhibitor; 2.
Ly294002, PI3K inhibitor; 3. AT7519, CDK inhibitor; 4.
CHIR-99021, GSK3 inhibitor; 5. S31-201, STATS inhibitor;
6. TAME, APC inhibitor; 7. MK-2206, Akt inhibitor; 8.
SCH772984, ERK inhibitor; 9. NSC23766, Racl inhibitor;
10. H89, PKA inhibitor; 11. PD0325901, MEK inhibitor; 12.
VX-680, Aurora inhibitor; 13. XAV-939, Wnt inhibitor; 14.
SP600125, JNK inhibitor; 15. LY317615, PKC inhibitor; 16.
Vemurafenib, Raf inhibitor; 17. Ruxolitinib, JAK inhibitor;
18. KX2-391, Src inhibitor; 19. SB203580, P38 inhibitor; 20.
Thiazovivin, ROCK inhibitor) B. Fold change in STMN1
Ser-25 phosphorylation. C. Fold change in STMNI1
Ser-38 phosphorylation. D. Inhibition of MEK activity
(PD0325901) reduces the interaction between STMNI1
and GRP78, as evidenced by immunoprecipitation. E.
ShRNA-mediated GPR78 knockdown suppressed STMN1
expression and its phosphorylation at Ser-25 and Ser-
38. Western blotting was conducted to detect the
indicated proteins. F. STMNI1 knockdown suppressed
GPR78 expression. G. Wild-type STMN1 overexpression
enhanced cell migration, whereas GRP78 knockdown
reversed this STMNI1-mediated increase. Four fields per
condition were imaged (representative images shown)
using the Transwell assay. H. Quantification of image
data of the migration analysis. Bars represent the mean
and standard deviation of four fields per condition. *p<
0.05 and ™ p< 0.01

Prospects of Study

In this study, we identified a phosphorylation-
dependent interaction between STMNI1 and GRP78 and
propose that the interaction between phospho-STMNI1
and GRP78, which is regulated by mitogen-activated
protein kinase kinase (MEK), plays an important role in

breast cancer metastasis.
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DNA U A2 13 Lo & § 250 M. NIREEO WL
FIERIC XL W HEEWICHEEL 217 TH ), DNA BHE
IZDNA E Y % 5 —¥ (Pole %7213 Pold) A3EM ML
MBS 5 BTSNV, 2D, Pole % 7213 Pold
TG CTHEEIE T 5. DNAEB ML 5 v Rk, 2O
HWHEDFKNTH 248 DNA DG ZBRET L L &
{ DNA BB EZET T 55 FHETH S, DNAHEG ML
7V AEPCNA OE /KR 2 FF LI L D Hilf S
NBEEZOLNTEY, £ 2EFF L LIZIBERE B
Z DNA RV * 5 —+ (Poly, Poli, Polx, REV1) %#4rL 7=
PR B2 DNA AR AMREL, K 2 EFF bk
Template switch #2325 EZ 5N TS, L ixZ
NFETIT, KRLAEY VX7 BRTI2 X - T DNA % +
LI YADZUGE TR L. 215 05 7% B 5 5
LT &7, HBEY 2 DNA AHICE L Tid. RADG-
RADI8 12X 5 PCNA O ) ¥ X F L Lh o B3 &
LTHREL TW2% PCNA Tl DRI LIS 2L,
BEHERAL T Pold & Poly DR * 5 — B JUG Z Je e $
HZlwE L7 (JMB 2010), Template switch (2B L
Tid. PCNA ORY) 2 FF LRI L FF 2 F—
¥ HLTF &€/ 2 ¥ ¥ F MLz {195 RAD6-RADIS %51
RIS S S LT X 2Ry 2 X F Lo T2 1
522 L T&7 (NAR2012, NAR2018). —7 . PCNA
DR LEFF ALIZBT M A A R BRE N T
b RILMAFFEIEZ. HLTF & RAD6-RADI8 2L 5 &R
I FF ALDOS T RO AW HNER LS 2T 5 S
LExHME L7,

PCNA O ¥ FF /bid, 2 ¥ % F v ##E#EFE RAD6
& UBCI3. 2¥*F >V #—+¥RADI8 X HLTF 2k %
BERIBTH %o AILFBFIE TIXIFIC HLTE #5725
HL. OEMET IR T L7z, £%8 HLTF #& 1

ERT7O051 0 MNRED

R TR S BT 2 5 572012, 7 Ak
Feffilc & - T HLTF =7 % M L 7= Mifakk 2 FH L 72,
9. A LB N AL VICERZ D, ZRICHLTE
BIETEIEK L7ze RIS, 2N O#EIET % HLTF #i#
FRIZEA L. PCNA ® ¥ £ F YLD TR L 720
¥ ¥ 5 /fbL7: PCNA i&. #LPCNAPURICL 7 A
Fr7ay MEICE DRI L7z. 4. Bkx % DNA ]
IS RT S 725 TPCNA DL E FF UL L NV Dfif
Wzfr) PETH %o

HKGH
nL
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MANE - MEAR - SEOREF

AWFZEE. KERERE T2 AMBO Y 7 AEHE T L
PR R S F RN A R T A 2 L2 HIB &
LTRSS E L7z,

4 ORI TR IRHT 2 5. BEREARHN O F BUKEE 6 2
BTFDE L AVZENT VLD, ZOR)LSHEEBEET TR
BLAHEIN$ %5 ADAMS2 % Hi 72 (AT L 720 ADAM32 O
REEHRFEIZIE, HIF-la S5 T2 803/ v o ¥
FEEIZ L DR ENTe ADAMI2 BEREMRAT O %5 . EMT
ERHET B Z L IC X 2R HBEDOTLEITRD H iz, S 51T,
ADAM32 EZIHNLE, 7R b= 2 ¥ 7 F VRIS
5T LI2X ), DNA #FEAD] &k 3HuEsNIc kit 2
IRTZEPHLNE RS T2,

BUE, 5 H0E, 5 FRBLOBIRIC X 5 BUR RO
SUEAR . &5 %2 BEAETHR T,

R

Kazumi Shimamoto, Keiji Tanimoto®, Takahiro

Fukazawa, Hideaki Nakamura, Akinori Kanai, Hidemasa

Bono, Hiromasa Ono, Hidetaka Eguchi, Nobuyuki

Hirohashi. GLISI, a novel hypoxia-inducible transcription
factor, promotes breast cancer cell motility via activation
of WNTSA. Carcinogenesis 2020, inpress.

Takahiro Fukazawa, Keiji Tanimoto®, Looniva Shrestha,

Takeshi Imura, Shinya Takahashi, Taijiro Sueda,
Nobuyuki Hirohashi, Eiso Hiyama, Louis Yuge. Simulated
microgravity enhances CDDP-induced apoptosis signal
via pb3-independent mechanisms in cancer cells. PLOS
ONE 2019, 14(7): €0219363.
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ZAWRREE - /A £F
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MANE - MERR - SEOREF

AWFZEE. KERERE TOAMBO s Akl
J DRHIBEC G- 2 2B A WS, LT B
RO THENEREZHEE T L2 HME LTHB SR
72

RRFEBRFE T ICB 2 BIZFRBBIEICB AT, KO E
RGN T O—D EPASI (HIF2A) #fzT. & 512,
iPS ML R B K 1 & L C I & M7 IR 360 & i 5
T GLISI A5 TFFENC B D 2 45 T-HHE O R 2 HLY
WA, 512, 5azaC 2 & 5 DNA A F VALHEIZ X 5
EPASI 81z GLISI BIZFRBOBMAHZEL, Zh
5 DFEFIFBADNA A F MALICE W RIS TwaBT
BEMEZ R L7z BBREEWC L 1C, EPASI #fzT-48IT
ST HE. DNA XA F LSRR T VERRTFRIELET
e b R S 7z,

BAE. 2o DNA X FWALRIEOZEAIC & - THIHE S
N5, EPAS] B X UF GLISI J831 - HAEZALAS, =
P AKREROEZIEE D BIRT SRt & FEM 2
APETTTH B,
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Kazumi Shimamoto, Keiji Tanimoto®, Takahiro

Fukazawa, Hideaki Nakamura, Akinori Kanai, Hidemasa

Bono, Hiromasa Ono, Hidetaka Eguchi, Nobuyuki
Hirohashi. GLIS1, a novel hypoxia-inducible transcription
factor, promotes breast cancer cell motility via activation
of WNTSA. Carcinogenesis 2020, in press.
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B IR

CUEPNEINE 253212 20 i s SN 361 )
ZAWFEREE - B R

(R BRI R A JET - #d%)

MRAAE - MEHRR - SEOREF

WD X 7 L+ F FErZEBH (NER) O BHERET
i) < XPC 7% & @ DNA BN T & 7 0~ F v fik M
KT O AR OffpT 238 L. Zh3AY 7% DNA 515 %
BT 2 7 u~F Uil oS TR e R 2 L &
HigE LTiige %7z, WEEEE TOM%E T, B X b
VBT e F ViR S (HDAC) 75 XPC 2 & % DNA #f
Ak & ZNICH S BES 2 RAEST 5 2 LATRERTWY
725 EBRICE5-9 % HDAC 40 1-Hi% siRNA 12 & 25831
PR HEH] % W IC L > THO M Lz F 72,
XPC OB~ D) 7 V— b2 RET LAV X F
WMLEERE DRI & D, Z OFEFE A NER FEKA 1912 RPT
SRR AT BT A 20 ISR F AL Y OEZ
To7ze SHICZOEBEMMR & /37 HE LTHH -
FEEL L. 815 DNA & BHAI AR 3 2 WRETEIC DV T
HEIT> T2,

Ltk AN CHREE OB AT HDAC R & X b
YA FVALRERE 2 BRI I A SEH L TXPCOY 7
VW= aFHETELNE)PRARLELBIT, ¥ AET
O XPC O4Ai & e A b 5fili. & %\ 13 DNA 5 5H
MEOBHEEICOVWT O Z DL TFETH 5,

FFREH
Matsumoto, S., Cavadini, S., Bunker, RD., Grand,
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RS., Potenza, A., Rabl, J., Yamamoto, J., Schenk, AD.,,
Schubeler, D., Iwai, S., Sugasawa, K., Kurumizaka, H.,
and Thomd, NH. (2019) DNA damage detection in
nucleosomes involves DNA register shifting. Nature. 571:
79-84.

Sugasawa, K. (2019) Mechanism and regulation of DNA
damage recognition in mammalian nucleotide excision

repair. Enzymes 45: 99-138.
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(R B RAE R MR R A TETT © #%)

MREAE - MERR - SHRORESF

T R L A W2 3B DNA 2 5.2 5, 2 O 4EH#51X DNA
RV AT —BICL 2 HEBIEEZ 5 2. RIS HlIc 2
REBOFERB LML EL, fERINLDOREIIH
WARLICHIZESNTE . LA LGS, BERRICK DA
U %65, Bz 1X DNA bl % £1&, DNA K1) X7 —+¥
DA% ST, HEEREZIH) RNA K1) 25 —¥% HHET
HIENHESICHEESN D, oM. BRI X
D4 T % DNA S{YIIT 3 iz B AR B RE 12 2 0881k B L OV
HHEYDOREEGZDDEMMT5I L2 HE LTV,
BUEE TIT, BUHROBEREIC L) AU L IEREH
50275 A% —DNAHBIIHLTOBEEZEZ, LT
7 5 A% — DNA HEF LD X ) I A DNA Y% £
L2DO0%EMBITHZ LI LT, B, 75 A% — DNA
HHEATL2HBERE 2R L7z, 4BIEIIhEHNT
DNA S59) W O 5B REE B & V% IS 5-§ 2 IS 1 FEAE.
MZ T RIBDORE % T3 2 FETH 5,

HRMX

1 : Tsuruta H, Sonohara Y, Tohashi K, Aoki Shioi N, Iwai S,
Kuraoka 1. Effects of acetaldehyde-induced DNA lesions
on DNA metabolism. Genes Environ. 2020 Jan6;42:2.
doi: 10.1186/s41021-019-0142-7. eCollection 2020. PubMed
PMID: 31921374; PubMed Central PMCID: PMC6945695.

2 : Araugjo SJ, Kuraoka I Nucleotide excision repair genes
shaping embryonic development. Open Biol. 2019 Oct
31;9(10):190166. doi: 10.1098/rsob.190166. Epub 2019 Oct
30. PubMed PMID: 31662099; PubMed Central PMCID:
PMC6833223.

3 : Wu J, Samara NL, Kuraoka I, Yang W. Evolution of
Inosine-Specific Endonuclease V from Bacterial DNase
to Eukaryotic RNase. Mol Cell. 2019 Oct 3;76(1):44-56.
e3. doi: 101016/j.molcel.2019.06.046. Epub 2019 Aug 20.
PubMed PMID: 31444105; PubMed Central PMCID:
PMC6778043.
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77 KU L T 2 Ml N Of AT, DNA 65515
HoOTat AEITICEE L TWAD I EDRBINTW 5,
INF TOWMIES, S, DNA HEFIZHE - THIRBENICT 7
F VDR S, T 2 F VdkiEAY DNA BB O
HCHG LTWwa 2 EavR s/, AR ES S I,
DNA 2t MIREN 7 7 F Vil oK. o7
7 F v #iME D> DNA SIS B 2 5T 5k % 5 %
e, BNT 7 F it BB T & 2H00Y Y8 RS
B Mk 2 B LT b, AR TR, Z oMk
DNA iz 5 2. TOBICHE S NAEAT 7 F » ik
M T CRANCBISR T 2 L L B IC, BT 7 F v ki
TR & ARAE D B VIZFHE L 72356 @ DNA BB HE O #ET
RN A2 LR HIEL 720

DNA M EEO 7o v AETITIE, 7 uxF Uhd s
AR OREE R HEHICEG LTwb, flziX, suxFr
HEEZ WA A RO DNA HEBEOMG- /M5, 72
RN T, BT 7 DNA 5 SH U WiiB A 3A% B 0T
BCBITT A2 SN TwD, ABFETIR, 70~
FUOEHEDTHBE R b ¥ B OHINAE OB RS TR
M55 7 2577 I —IEH L URN 27572, £
DGR, BADT 72 F 274 7 A2 FOREEEILE BT
Yitr 2. DNA BRI I3 2 Ml 0 &2 k2215 %
CELTIFUT I =D VRS ) MR
WCHEST5ZE, CAMUANYT Y NHAZDY ) L%
EMEHEFRICB S 2 2 &R EAURE NIz, SRIE. BNT
7 F v ORI RAER, DNA ¥ 2 — Vg BiLR &0
NI 24T 90 7 0~ F UENEMELEZET 5 LT, M
faBtiig — 7 u=F YAHEEREEETH ), 20501
BWAWALPIZT LI EICE), FOEERELED A A =X
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MREAS - MERR - SBRORLESF

REERBETICBT 57 LRSS O 5 1-Hh % 130
T 2720 BT — & R— 212D 2 R EIE TR (<
42707 LARRINR Y -2 0% —) F=7h o, B4
AR L7z F3:02 & ) BB R T - R %350 - AT L.
7 KRB R O SRS o i & R AT,

FPI3. ARBETRHT -y X—20 5, [KEERE
TICBI2BIETRISA 207 VAN T— % % il
L. ZNENOITIZH SN E ERSMR EoE
WAEMGT L. EBREGOHi- 727 -5 2 EH L2 b
DBGET — & D SR ERIIS S LRBAILR T % 8=
TR L. MG L7z 2 oRE, KEEEREE T
AN B3\ TPS ML A E I B b 2 i B R - GLISI #
ZFRBIAEINM L TS EFA S H & 25720 GLIS1 ®
SR, AAAMBLOMEERE, RHEEE H S 22T
L7zo £ LT BU# I LTS 2 itk &2 15 L
720 BT, BIETRIAB LOCHEEEHROTF - RX=2
(Kaplan-Meier Plotter) ® X ¥ fHTIZ L 0, LA BE 4
Ry LR A by 2B/ (ER) BEALSABREC
BT, GLISI BInF5BE & BH 7% I B IR0
LN VS, ER BEIASABEZIIB W T, BIHESE
BEBTIE, WS 2B oFMHABIS SNz, ¢
bbb, EITHASAICB VT, GLISI BT 3BT
X, PAMBEORM - BEEEOITGE, BEHIRE D
PEERZ AL T ARTFEOFRICE - T I fEMEDS
iR RIS N7

FREML

Kazumi Shimamoto, Keiji Tanimoto®, Takahiro

91



ER7O2 I o NFED

Fukazawa, Hideaki Nakamura, Akinori Kanai, Hidemasa

Bono, Hiromasa Ono, Hidetaka Eguchi, Nobuyuki

Hirohashi. GLISI, a novel hypoxia-inducible transcription
factor, promotes breast cancer cell motility »iz activation
of WNT5A. Carcinogenesis 2020, inpress.

E1-26

AN E ST FNERFREED 2 O
r—2 415

ARZTHEE
KBRS - ME KT
CRECERRAZIS AR 58 - B0
KE A
(R LRRRZIE AR 38 - #03%)
SAWFZERER i 2kEA

(Bl R 27 S AR P s i PR R IE ZE T+ W0

=

if 78 % -

N

MREAS - MERR - SBRORESF

IA AT YRT v Fur VAR RO E R
) FELUERNVESTHD, CNHDOWERVE Y DE
FER AR RIS BlT 5, A X V2R
1k (Estrogen receptor:ER) B L O°7 v Fu ¥ v Z &4k
(Androgen receptor:AR) Z 4L TR SN b, ER %
AR BENZHERICET 2 H v MK ORER T TH
D\ MR IVE ¥ & OREEAF AR BAR TR O 5B % i)
W5, ZDXIIT, PEFRVE VIZEEHRE RIS
BIRT BEER Y 7 FVDO—DTHEHD, —HTINHE
HIAIRR I B 2 BRI ORIV E > OBFEIE. FLATARHT
SR AR ED RN T AP ATRED ) A2 T 7 Y
¥—Thrbl=O, TOERERTFORHAPEHETH L, 256
2, AR R L D A EOEFRVE VR
WHBECTORPAPHEREIZITNET 22 e REE LT
5o

Z 2T, ARRFFETIE. BMEIC X D AT % DNA BFISE
EPERNVE VBRI X BRI & OB % B
LI THIEERHME Lz, BARMICIE. HiBl ER A
TEHHEF oML U TAEILEMICHEE L7z HECT domain
E3 ubiquitin ligase 1 (HECTD1) (22 W CTMH L 726
HECTDI & C £¥ilZ HECT FAA Y2 HF$THLEFF ¥
) =€ ThHH. ER OIRGHIHER R DNA #5755
EOBEIIAHTH 5 720 RILFMIFEIZL D, HECTDL
FERIZKNT AT A My VRAEEOBEEHLE - Th
VYL ERoTze —F . DNAHEBGIEEIZOWT
O 7R MmA L LT, HECTDI FHALF M Tid DNA
BHEOMIBEARIIHFSTH I EARBINT, T,
I E CoFEMZEMR L . HECTDI ZEHUE T #iie X
BRI E > DNA ISR S 2 X 2 TMRIE SR T
W2, FRL2MEEE 2% L, HECTDI IUE THIlaT
13 DNA BHEAEITER LT, BUSIES A TET 5 1]
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L AMUVH36FHOY VLD X F AL
(H3K36me2/3) (ZH#ATHDWE %2~ — 27§ 5504k RT
ARG L OBHY VIR & L v, Rl H3K36me BE %
D —D T dp-fEERE DO SN TH % NSD2 4%, DNA 5t
BT EHERETER T H2HE AM L, SHITRIEY
T ADRBIED ST ) AHEFEANOBGARBR I N, %
Z T Nsd2 R~ AH 5 Nsd2 & KB L 727 7 Z i
3 (MEF) #iliaz#7 L C. DNA ##IEEIC NSD2 23R
T REEWSPICTE 0, HESEMER VT
DNA “ Al (DSB) R OBHERE T OHEEGILE %
NSD2 %)% & & b ([ HGFENT 52 2 L IZI) A7,
I E TIBEHEIC LT Nsd2 % K48 L 72 MEF flfig©
1Z DSB J& 4 K 1~ 53BP1 3 & U yH2AX @ DNA {845 #8141
NOERDIF AT AR T 5 B & Wil e h o 720
EHIZNSD2 #/RIEL7-¢ b BMIfaPk Nalm6 Hillld & TK6
Mz B LTy XIS T 2 &M i L7z, 2
DFER. WTROMILIZ BT NSD2 KIRIC X 5 &%
MDOBACIIED BN adrolze —H 77 L OREHRT
® DSB % T NSD2 DA #12 X - T DNA 1545 % # A
ZALT 2GR &, 41 DSBISEORM~DOEE %,
L MBS 2 W TR TRT 2 &2 HIET,
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Dose-dependency and reversibility of
radiation-induced injury in renal
explant-derived mesenchymal-like
stem cells

Research Organization

Representative Joint Researcher: Jie Xiao (Professor,
Department of Nephrology, The First Affiliated Hospital
of Guangzhou Medical University, China)

Joint Researcher: Yonghua Peng (Associate professor,
Department of Nephrology, The First Affiliated Hospital
of Guangzhou Medical University, China)

Representative Resident Researcher: Tao-Sheng Li
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

Although it has been well-known that high dose
ionizing radiation can significantly damage the kidney,
it keeps unclear about the risk of kidney injury after
radiation exposure to low and moderate doses. Tissue
specific stem cells are well known to play critical roles
in maintaining the homeostasis of tissues/organs. By ex-
vivo expanding CD44-positive mesenchymal-like stem
cells from renal tissues, we have tried to evaluate the
sensitivity and dose-dependency of radiation-induced
injury of kidneys in mice.

Adult male mice (10-12 weeks old) were expososed to 0,
10, 50, and 250 mGy X-ray for 7 days. The kidneys were
exacted for experiments soon or 3 weeks after the last
radiation exposure. Compared with the control group (0
mGy), the number of mesenchymal-like stem cells was
significantly decreased soon after exposures to 50 and
250 mGy, but conversely increased at 3 weeks after
exposures to a dose of 50 mGy. Although the expressions
of CD44, CD105 and c-kit in these mesenchymal-like
stem cells did not differed significantly among groups,
exposures to 50 and 250 mGy showed more cells with
53BP1 foci than that of control.

Our data suggests the damage of resident
mesenchymal stem-like cells in kidney after the radiation

exposure to moderate doses.
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%3 ¥ choline 13 YIRE AW, A FIVIMLLGR, T &
Fuay) v OFiERAk L LTk EIEE MR ICUHTH
0. ZORNEIIFEEZIZI LD & L4 OMEEE %5
B9 %, choline RZIZ & 2 MR EDMAIESE < ik &
NTW23 2% choline R O] & Z 3 % HLRLRE &
DFHM % A T = A LFIAWTH o 720 WMIEAEHESIZTY
YRZICHBENICHBISE 2R T EIETFRERR T 5720
2. WTEMZ: choline BEAGHEM 2 ikt S €L 2 LIZX o T
B L X 9 & # Z. glycerophosphodiesterase5 (GDE5)
2% B L7zo AREEFE 1T glycerophosphocholine (GPC) %
choline 273 f# 4 % ¥ % #i Bl choline it #EER T 5 2
DL OWFE TR EN TV 7245 in vivo TOREREFFNT
FaIhTwnhdhoi, M7y MFEEMZ HEEEL.
GDE5 1239 % siRNA ZH A L72& 25, GPC DHER L
betaine D KA V7LD H N7z, CRSPR-Cas9 ¥ A7 AT &
0 VE8L X 72 GDESflox = 7 A & 92 AN B Cre 56
B~ 2% RBUC X 0 ER L 7 FFRs s =19 GDES K3~
7 ADIRMT & 4T o 720 choline AR ZNME L2 T A5,
JHIEALE 1 35T GPC D& R & betaine DA 35| & 2
ZEN, HETO X F VI BT 2 HESESH S AU
rotze BUE, MR 2 EIR T RBURNT R A & R o — L@
MziToTnb,

R

Okazaki Y, Nakamura K, Takeda S, Yoshizawa I,
Yoshida F, Ohshima N, Izumi T, Klein JD, Kumrungsee
T, Sands JM, Yanaka N. GDE5 inhibition accumulates
intracellular glycerophosphocholine and suppresses
adipogenesis at a mitotic clonal expansion stage. Am. J.
Physiol.- Cell Physiol., 316: C162-C174. 2019.

Kumrungsee T, Nirmagustina DE, Arima T, Onishi K,
Sato K, Kato N, Yanaka N. Novel metabolic disturbances

94



ER7O0210 FRED ER7O02T 0 NFED

in marginal vitamin B6-deficient rat heart. J. Nutr.
Biochem., 65: 26-34. 2019.

Kumrungsee T, Kariya T, Hashimoto K, Koyano T,
Yazawa N, Hashimoto T, Sanada Y, Matsuyama M,
Sotomaru Y, Sakurai H, van de Loo FAJ, Yanaka N.
The serum amyloid A3 promoter-driven luciferase
reporter mice is a valuable tool to image early renal
fibrosis development and shows the therapeutic effect of

glucosyl-hesperidin treatment. Sci. Rep. 9:14101. 2019.
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L. IBBKFORMR Y =7 v —TF— 7 R 2 FEhi L
2o BONTZF =275, DDX4] Bz T RBEOETIC X
D) Ry — NEAREIH S E BETR. L4
IZ3UTR R E2SmRNA 205 ¥ V87 FA~OFFUC S
THIEAREHPL, BUER UL HIEL TV 5,
UAEFELIRE & JL T ge & fikfe L. ARBIZFERND 25
FTETFRINLHRAHREEOEEZELHON,IITHI LR
Higd. o, B2 TR <, & A0 DNA 1
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J, Araki E, Ibusuki M, Yamamoto Y, Iwase H,
Miyamoto Y, Baba H, Yamaguchi M, Matsui H.
Evaluation of an amplicon-based custom gene panel
for the diagnosis of hereditary tumors. Neoplasma
2020 (in press).

2. Hayashi Y, Harada Y, Kagiyama Y, Nishikawa S,
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Harada H.

NUP98-HBO1-fusion generates phenotypically
and genetically relevant chronic myelomonocytic
leukemia pathogenesis. Blood Adv. 3(7):1047-1060,
2019
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&F KA 2B AMBIZIY A S, B E RSS2
&L MIRMNICTE R 2 S S8 5 2 & T, Mt E
B2 e0bhoTnbd, Krld, BlRE &+ %
REZZTT, &F /7 RFPEREINLDZ L2 RNLE
(Kunoh et al. ACS Sustain. Chem. Emg. 2018), & 512,
Z OB — BT KA AT B ABHILICEY) AE e
L. BRI T R b=V A2 HETH L 2 WE L
Tw5 (Kunoh et al. Nanotechnology 2019),

ARFZEIE. FIRECHINICHY A 5720, Bik-&
FIRFEEREA 70 A TNV T A L2 HIE
L7zo A 70T NA A2 TIVE U ERE T
ET 520 umBERA 70N TENVIET KT 23T
LT LKL, SEEBEIC LV EF VR ToN TRVE
WEMR L7z, KIS, ERL72&T /W afnr 7Lz
AAMBLOBEFTHIHZIM L. BAMIE~OIY A F £ TH
72 ETHMIFEAEEF I RT I AT N AL -7
JEHE LCid, Mo A it LCh 7R VgD K &8
b2 e, TVFUVBREPAMBOBREIMENZ L L
BEZOND,

SthiE. DFORD AL 5T HRAMIOET /R
T OB ARNHEDOYFEE KD 724,

1. HOEY — X@HEH 7L OVERL © ASAMBLORLY A
EETICBIET 5700, HOLE— X% TV EiE
T 5

2. A7 ORETNA AOER 1 <4 7 uflEk L
TeTNA AL, WAEOBELTEST L LT,
TV BT 5,

3. BT RNVEGOERE AT B A T IV OME &K
T HA—ANERET b, A4 7 BT /34 AW
BT AU — A FE ) RF <, MEERIH % fdf
T 5,

4. T INEEEOEE - RN RIREY RV — AR
EC &F RTRARM L) Ry — 2250 T 2,
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BB < 2R B AIIIS B BT, DNA 5=
EREEOWEMAL IO TEE L EZRIZLTnb,
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DNA “HHUIMOERICL D, EDXI B AHZXLT
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ATM DAL D /37 — 2 H5, ATM OiEE D AIAKLE T
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S WF OGP % fERR 3 5 FBR D Tl L 72
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By ADBAEFVERCT, FELHHIZICE ST
JFASA) 227 ST 5 2 & K2 S0 H 1) —HIR
WX o THDBAPIHRI SN 2 WG L, $720 2h
F TR AWZER & OFEFZE T, X < BRI Z
B, IR PERR AR O SERVIKAFTE I D VT S A
Lo2Hb, L L. FIAAIREOMIEIEER, FEL:
A5 A D5 T A, SRR REETERIANTH
5o RWFZETIE. S CTORFMIEZ IR S, Hbh
HIENFS A TR & 1) — IR O IFA3 A SIS o 7
WICT 7 u—F 95, SHEEITHFEEISHEE LT FICH
WAIRED BT ERANRY N5 WENT #iTo720 ThE
TITHSHRFE TS A DR E T3 R S Tn
Vo RBFZEIZRI D TR Y — 2 = v 2RI 7% T
BUHME R AT A DB TERANRY N T 1 OFHT % kA
Ty H ) —HIROF LT THRA L2 S ARRE S
TN EFRIET AT, RENTERT 2B A % W
D720 SR 7V EE S SICHR LT, U
BIFBAFENDEG 2 X ) PHEICT 5, 20 5 DA,
BUHRED ABREDORHO AL S, 1) —HIBICZX 5
BRI AT B OB~ O PR, 5N S o
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FEAETON TV S  OBKABOT T, BUHG
WL SIERIRO I NIIR & RBHCR Z BT 5 2 LRIz
SNTWVD, Frid, HEBGEREO T HHSAERY >~
TV ERER L, MG X ) BUHRIGEEO ¥ 2 ]
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RIETHRDHERBFEDOIRIE L 72 2 5T OFE % Hig LIF%E
DTV Do ARIFFETIE. HEHRIGE R I L5
209 LR D B BB O 5T 2N & LTI %17
Jo

oL, ARSI X > TAHAMBN O PD-L1 %3
HBEESHZ L, NHE] IZBD %5 FTH 5 Ku70/80 DK
HIZX D, EHRIRE# O PDLL XS HICET LS
EERBLTWS, BAT Y TVOTFT—I X=X TH 5
The Cancer Genome Atlas (TCGA) %<, PD-L1 &
Ku70/80 DMBIIZOWTNAL F 4 ¥ 7 %<7 4 7 AR
ZAT o 7245 %, PD-L1 & Ku70/80 O RHE ORI, B
B Z S L2 4RI TESD A DR Z v,
B G O PD-L1 B8 BlR &, Ku70/Ku80 % Huln& L
72 DSB SR N T3 BlE %, 2 ANRERZEH &1
JLTHET %,
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T ANVANE MRS 5 &, Mo APOBEC #&
BT EREIFEINT, YA VAT ) DMIERZEA
L. ##%EES 5, —J). APOBEC #{x T B2
FRE M) < &y i EMIRAEEAL S 5 W etk R S
TWho A NVAFHGRIRYAS & 2 L RAA LR E 12
L BRBADT 7 AEEEOFD, - HLESZ T %,

EB w7 A Vv ZA@HeAs, APOBEC3 77 I —%FHEL,
A TH, APOBEC3CA° b vy FUTH /) A &EEL,
ROS FEAIZEI C Z & &R L7zo A4EREIE, b IRBE R
Wz T DERSFE R OFAIC EBV EYeA MR L T
Wb E &R LIz, RIREEML L EBV Btk R P L
BAIIE T, HIF-loa ®FHAS LR L Tz,

S#1%, EB 7 A VARG T ERMIBICHHFE SN,
APOBEC3 OJEFALIZ BT 2 E 2 ML, 7 A4V A3
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1. Liu G, Ma X, Wang Z, Wakae K, Yuan Y, He Z,
Yoshivama H, lizasa H, Zhang H, Matsuda M,
Sugiyama R, Yuan Z, Muramatsu M, Li L. Adenosine
deaminase acting on RNA-1 (ADARI) inhibits HBV
replication by enhancing micro-RNA 122 processing.
J Biol Chem 294(38): 14043-54, 2019.
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. Yanagi A, Nishikawa J, Yoshivama H et al.
Clinicopathologic characteristics of Epstein-Barr
virus-associated gastric cancer over the past decade
in Japan. Microorganisms 7(9): pii: E305, 2019.

. Kim H, Burassakarn A, Kang Y, lizasa H, Yoshiyvama
H. A single nucleotide polymorphism in BART
promoter region of Epstein-Barr virus isolated from
nasopharyngeal cancer cells. Biochem Biophys Res
Com 520(2): 373-8, 2019.

. lizasa H, Kim H, Kartika AV, Kanehiro Y, Yoshiyama
H. Role of viral and host microRNAS in immune
regulation of Epstein-Barr virus-associated diseases.
Frontiers in Immunology 11:367, 2020.

. Heawchaiyaphum C, lizasa H, Ekalaksananan T,
Burassakarn A, Kiyono T, Kanehiro Y, Yoshiyama
H, Pientong C. Epstein-Barr virus infection of oral

squamous cells. Microorganisms 8: pii: E419, 2020.
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DA DTSRRI, BHEIE L WREEE LTACH
WHENTWAA, FRICHRIEIE, HEEOEICT 26707
B E U CHERN T HONRIC X 2 HNEH 2 £ Tw
%o & LET MU T % Boh F U, RO Bk
ZHERIT LI THREDZ T A5 — 25| &
I L, TOZ L EN ARG R ORI R 5T
WBEEZLNTWS, L Lad s BT HEHIC L -
THFE &7z DNA BBEOBEF 47 1 7 235125
MZENTV L DI TIER V. ZZTRIFETIR. 9147
A A= v 7 Effi & B LT FR T RIS & - TS
&7z DNA 15 D51 ENRE % AT 5 2 P58 % 51 L 72,

INhFTIZHN (mCherry) ¥ 7 ®D\7253BP1 ¥ ¥
NI O—EEFBT 5 e MAEALHE (BJ1-53BP1-2)
WZxF LTy HARFM UrFEB S 290MeV/u, LET:14Kev/
um) % MG L. DNA 5 K+ D R FEZAL % 903 Ge fr
2 & o TN L 72/ 5%, DNA RSy~ —» —Tdh 5
-H2AX @ 7 * — 7 A & mCherry-53BP1 ¥ 7 F V335
TELTWBEIERMERL TS, 20— CEbT-HIRLT
MEFZIZBT BV T NI A L4 A= ¥ SO E D
ThHBRZEA, SHEEIZIETE MK (TIG-3) 12X
LT, R GRER190MeV/u) % 1Gy FEHL. 1.
2, 4, 8. 12 KB4 ICHINE % [ &, 53BP1 & »-H2AX
DHCHILE & ATz T DORH, p-H2AX & 53BP1 D 7 + —
HAFA AT G XBIRGFRO 7 + —Hh 244 XL
HEBLTREWZEPHL Loz 2O L IIEED
GV ERMICEPF L TnDE 7 7 A —HEORAEEZRL
TWhHLEEZ D,

L3, BRSNS X o THR SN2 DNA B0
BEBRE % »-H2AX B & O° mCherry-53BP1 ® %) % 21
THIEXIDRBMICHT S 5L b2, VYTV A LA
A=V YT LB EARBTEL X)Xy Ty TR
fTo TV FETH S,
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b DNA 5> 7 F VidMIlS &0 —>TH . EHE, £
® DNA IS &AM LM EofE) 7> FTh b
PDLl ®#BERAZF SR $Z 2% RB S N7z (Sato
et al, Nat Comm, 2017), A% Tix, PD-L1 2.0 & L
7ML ST Lo iE Y Ay FICEHR L. BURSRE %o
HBBEOZALE in vivo ® 7 A LNJVTRN L7z, SR
DERNE BURRRIAERE O A% & TR < B AMkD
RIEISEVEZAL DRI O AR A B L EZ TWhH,
TEHRFAIT Ty ABNIELE €TV OEREIT 72, B
it 7 HH ORE R CHUGHR (X M F 723 ERFH) % Hg
L. 2 HRRIZHAMBREZBIL /2o S AWIEREETH S
SR AT EIUE 2 25 E ) e v 7V & 3T PD-L1 $ifkiC T
Ot L728R, XBRE %oy > 7V Tid PDLL O
D AT AR H iz, REREX. PD-L1 Heth
I TN DN B L OF OO IR b o s A
ST R EERERMAT 5 2 LT, SRR %O BIE O
ZALE N T %0 S HITKEK~—H —Th b CA9 it
Yt 3% 2 LI2& ). PD-L1 HREOEL L BEEIREOH
BIEIZ DV TH METT %,

FRIMX

Sangeeta Kakoti, Motohiro Yamauchi, Wenchao Gu,
Reona Kato, Takaaki Yasuhara, Yoshihiko Hagiwara,
Siddhartha Laskar, Takahiro Oike, Hiro Sato, Kathryn
D. Held, Takashi Nakano and Atsushi Shibata® p53
deficiency augments nucleolus instability after ionizing
irradiation. Oncology Reports, 42(6):2293-2302, 2019
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72 RT-PCR M # M L CT& 720 ZORKR X §efa
K 130 Mb and 140 Mb (23 % Ji #EPH 72 K <847
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Molecular mechanisms of progression
of radioactive iodine-refractory
thyroid cancer: implication of
mutational profile into treatment
outcome and prognosis

Research Organization

Representative Joint Researcher: Pavel Rumiantsev
(Head of the Department of Radionuclide Diagnostics and
Therapy (Nuclear Medicine), Endocrine Research Center,
Moscow, Russia)

Joint Researchers: Aleksei Sidorin (Pathologist,
Department of Pathology, Medical Radiological Research
Center, Obninsk, Russia); Alexander Abrosimov (Head
of the Department of Fundamental Pathomorpholgy,
Endocrine Research Center, Moscow, Russia); Peter
Nikiforovich (Oncologist, Department of Radionuclide
Diagnostics and Therapy (Nuclear Medicine), Endocrine
Research Center, Moscow, Russia); Tatiana Rogounovitch
(Visiting Researcher, Department of Radiation Medical
Sciences, Atomic Bomb Disease Institute, Nagasaki
University, Japan)

Representative Resident Researcher: Vladimir Saenko
(Associate Professor, Department of Radiation Molecular
Epidemiology, Atomic Bomb Disease Institute, Nagasaki
University, Japan)

Resident Researchers: Masahiro Nakashima (Professor,
Department of Tumor and Diagnostic Pathology, Atomic

Bomb Disease Institute, Nagasaki University, Japan);

Contents, Results and Prospects of Study

The purpose of this study is to evaluate the impact of
BRAFV600E mutation, on response of PTC to radioiodine
therapy (RIT) and on disease prognosis to better define
high-risk patients requiring tailored cancer treatment.
We collected FFPE tissues from 143 PTC patients (31
males and 112 females, 9-81 years old) from Russia.
BRAFV600E was detected immunohistochemically
in 66/143 (46.2%) cases. On univariate analysis, the
BRAFV600E subgroup was characterized by the
older mean age, dominant papillary growth pattern
and higher recurrence rate. On multivariate logistic

regression analysis, older age (p=5.01E-05), smaller
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tumor size (p=0.080), dominant papillary growth pattern
(p=0.002) and lower rate of vascular invasion (p=0.027)
were associated with BRAFV600E. Using multivariate
proportional hazard model, we found that BRAFV600E
and the absence of tumor capsule were independent
predictors of tumor recurrence regardless of the volume
of surgical intervention. In contrast to observations in
Asian populations, BRAFV600E is an important risk
factor for tumor recurrence in patients of Caucasian
origin that needs to be taken into consideration during

post-operational follow-up.

Presented Papers

V Saenko, T Rogounovitch, A Abrosimov, A Sidorin, P
Rumyantsev, N Mitsutake, S Yamashita. BRAF mutation
elevates the chance of recurrence of papillary thyroid
carcinoma in patients from Russia. The 62" Annual
Meeting of the Japan Thyroid Association, October 10-12,
Maebashi, Japan
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FEHE Tl TSI ORESEATHE ORI E 2B VD 2
T BEOBHDA T A U, MR & UCTIRERHR
FIAVE L %o KEEFRIREOMBE L (3. — M ICHERIRE D
2% Kl DML & BTSN, BRI 0.1% Al oM
B CHOHRISPIE S HE S N D 2 L HME ShTwb, £
DX BHMRETIHEREIRETH 2720 Tlak { . REE
REBIZD o T b, RBIETIE, b iR 3F IE HH
TI8G % v T, A LA S DNA-PKes, Akt, MSTI,
FoxO3a. NDR1. AMPK D58 &Gt Ic K ITTHE%
Wit L7z X512, DNA-PKes & Akt (2§ 5 fEH] &
SiRNA #HWwWC, £ 5% MST1. Fox03a., AMPK (2%
ETIEE Rz, ZOKE DNA-PKes @ Ser2056. Akt
® Serd73. MST @ Thrl83., FoxO3a @ Ser413. NDRI1
at Ser281 & Thr282. AMPK @ Thrl72 &V » EEAb A%
FHURICTCHE LT T I LRI S 7z, SRAEHLER I
DNA-PKcs. Akt. MST1. NDR1 OB EEE 5 23,
FoxO3a ODHEB AL T &, AMPK OFH 28NS & T
Wzo BHSEHI F 7213 siRNA 12 X 5 DNA-PKes ¥ 7213 Akt
OEIZ LY, KEHMKIC L 5 MST1, FoxO3a, NDRI
OEEALIIIIH Sz TN B O Z LIk, DNA-PKes &
Akt #° MST1, FoxO3a, NDRI1 #i&HALd 2 & & &R
F %, DNA-PKcs OB E I RFEHUKIC X 5 AMPK 0¥
LZIHI L Ao 720 5213 H LKA DNA-PKes %1%
PEALT 285 2L T <,

R

Shiga S, Murata Y, Hashimoto T, Urushihara Y,
Fujishima Y, Kudo K, Sonohara Y, Kurusu M, Takeda K,
Jingu K, Hosoi Y. DNA-PKcs is activated under nutrient
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starvation and activates Akt, MST1, FoxO3a, and NDRI1.
Biochem Biophys Res Commun. 2020 Jan 15;521(3):668-
673. doi: 10.1016/§.bbrc.2019.10.133. Epub 2019 Nov 1.
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Are single-nucleotide polymorphisms
of the DIRC3 gene etiology-specific
and confer the risk for sporadic
thyroid cancer only?

Research Organization

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

Joint Researchers: Artur Pisarenka (Head of the
Department of Head and Neck Surgery, Minsk City
Clinical Oncology Dispensary, Minsk, Belarus); Uladzimir
Karanik (Head of the Minsk City Clinical Oncology
Dispensary, Minsk, Belarus); Tatiana Rogounovitch
(Visiting Researcher, Department of Radiation Medical
Sciences, 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

During this research period we investigated 4 loci (chr.
2 (DIRCS3), 8 (NRGI), 9 (FOXEI1, PTCSC2), 14 (PTCSCJ)
with 6 major SNPs conferring risk for papillary thyroid
cancer (PTC). Here, we assessed the relationship
between these 6 SNPs and tumor etiology (exposed or
not exposed to radiation after the Chernobyl accident) in
adult PTC patients from Belarus. We genotyped: 1) 511
radiation-exposed adult patients (age at operation (AQ)
26.45.8, range 1840 y.o., age at exposure (AE) <18 y.o0.); 2)
520 sporadic adult patients (AO 47.25.8, range 32-62 y.0.)
and 1074 Belarussian healthy individuals as a population
control. In the log-additive regression models adjusted
for age and sex, we observed a significant association
with the risk for thyroid cancer for the chr. 9 (FOXEI,
PTCSC2) locus for both group of patients; additionally,
only for radiation-induced PTC, a significant association
with 8 (WRGI) locus, and an association with chr. 2
(DIRC3) and 14 (PTCSCJ3) loci for sporadic PTC only
(false discovery rate-adjusted). These findings indicate

that radiation-induced thyroid carcinogenesis in adults
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from Belarus is dependent on the pathways and signals
mediated by FOXEI, PTCSC2 and NRGI1, but not
DIRC3 and PTCSC3.

Presented Papers

TI Rogounovitch, N Mitsutake, TA Leonava, VM
Drozd, M Takahashi, F Matsuda, S Yamashita, VA
Saenko. Assessment of 4 genetic loci conferring risk
for thyroid cancer with regard to patient’s age and
tumor etiology. The 92" Annual Congress of the Japan
Endocrine Society, May 9-11, 2019, Sendai, Japan
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Comparative study of the
relationship between BRAF
mutational status, NIS, Pendrin
expression and nodal disease
recurrences in Ukrainian radiogenic
and sporadic papillary thyroid
carcinomas in different age groups

Research Organization
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Atomic Bomb Disease Institute, Nagasaki University)

Contents, Results and Prospects of Study

The purpose of this study is to determine whether
mutant BRAF may affect sodium iodine symporter
(NIS) and Pendrin expression in primary tumors and
corresponding lymph node metastasis with preserved
or lost ability to uptake iodine-131 in Chernobyl-related
and sporadic papillary thyroid carcinoma (PTC) to
further address the prognostic role of BRAF in thyroid
carcinogenesis. We collected primary tumors, primary
lymph node metastases and recurrent lymph node
metastases from 20 Ukrainian patients with radioiodine-
refractory PTC with the BRAF mutational status and Ki-
67 proliferation index determined previously.

To activate the transport of iodide for hormone
biosynthesis and transport radioisotopes, NIS must be
present at the basolateral membrane of thyrocytes.
Decreased level of NIS expression and/or diminished

targeting of NIS to the membrane represent the principal

ERT7O051 0 MNRED

mechanisms behind radioiodine resistance. Pendrin
mediates transport of iodide into the apical chamber and
localize at the apical membrane of thyrocytes.

For immunohistochemistry (IHC) of NIS and Pendrin,
we used Anti-Sodium Iodine Symporter antibody
(ab83816, Abcam) and Anti-SLC26A4 antibody (ab98091,
Abcam), respectively. For NIS we developed THC
protocol and visualized the NIS localization at the
basolateral membrane of thyrocytes. In each PTC case
we found NIS-negative thyrocytes, NIS localized at
only basal membrane, and some cells with NIS at the
basolateral membrane. Using NIS IHC method, we could
not find an unambiguous answer (yes or not) regarding
NIS activity. For future investigation we plan to detect
recently reported two key nodes - ADP-ribosylation
factor 4 (ARF4) and valosin-containin protein (VCP) that
control NIS trafficking.

Presented Papers

LYu Zurnadzhy, TI Rogounovitch, VA Saenko, SV
Masiuk, SV Burko, TL Degtyaryova, SV Chernyshov,
GA Thomas, MD Tronko, TI Bogdanova. Comparative
immunochistochemical study of BRAFV600E mutation
frequency in radiogenic and sporadic Ukrainian papillary
thyroid carcinomas. The 9" Congress of Endocrinologists
of Ukraine, November 20-22, Kharkiv, Ukraine
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SiE, X BIRGT - FERU ~ v A Hk o B AR AR AR 12
BT, MEWiE, MAEE, Ao, BX0'x s o
77 =Y O5 A% &L BEFHEN LTV FETD
%o

FRMX
L

£216
HEGITRF R BN EEBBEDEDPABEICES
B HEERA T HIREHT
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MBE T X D RRRMICHLE R OB A 2RO 2 L %
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& EIRIE o A #Z I E~ @ Perilipin 2 B4 IEE
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IS E N
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EFRHPEALL TWDEZ EDH S NI o Fo RREH I,
BB R TRE L 72,

FOR RS AR BI T 228 Cld. Rl & o
2 & B nEGE I LA Hig LT 2 dEd 7o HEL
7SRO Y TV O —E Tl mRNA D5 #HHEA T
Wa B EORMENRD Y SEEOWT WS L. —T
T, HOR RIS & 2 iR B AT I JE RS RO —FB & L
T, in vivo selection 2 THIAL L 72 Hfin /R D RNA-seq
DIFFTAERZ TR L E LTHE L. Z O T, MR
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HEE % MEGE L 72,
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&, mfbz Hgd, SHICHEITIELT, ¥—F v %
# o 7238 RNA-seq fl#HT 2179 FETH %o

FRRHR

1. Ma L, et al. Characterization of a Novel Murine
Colon Carcinoma Subline with High-Metastatic
Activity Established by iz Vivo Selection Method.
Int. J. Mol.Sci. accepted. 2020
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& Mo FVREFHIEEWEN R A LT b, L
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B OBICHEREILY v I HiEB 2 U, g,
Bi& 3 2B S B 0 JEBIERED U O P MY HEA TV
o SRITHBONGEZ ORI ZILT L L I,
BE B ERE 2 72 BHE LR E LTT — ¥ O%ERM
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R T2 e WA BRI & LTRIATE 230 L)
frshs,

R

Fuchigami T, Ishikawa N, Nozaki I, Miyanari Y,
Yoshida S, Yamauchi M, Soejima A, Haratake M,
Nakayama M. Discovery of inner centromere protein-
derived small peptides for cancer imaging and treatment
targeting survivin. Cancer Sct, 2020, 111, 1357-1366.

FREXR

Onoue R, Fuchigami T, Nagaishi T, Ono H, Nishi K,
Yoshida S, Haratake M, Nakayama M : Development of
Radiogallium-labeled Thieno Pyrimidine Derivatives an in
vivo Imaging Agents Targeting Folate Receptors. &5 29
W48 DB 5-3 B ARG > >~ F P & (SRM2019),
2019 4E5 H 31 H~6 H1H (ki)
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SSA RO ITUHEZ R L 720 BIREWZ L1, 20 SSA
DOILHEE A O EH CTENEEST 2 &, i vitro & in
vivo DT, A EIZ RECQLA KA AN 0> B Fifi % #1)
WIS LRI TNHDRERENS, HFEE
HHESL L TV W RTS BEODBAEBEEL LTOIBHD
WHEMEAVR &7z (Kohzaki et al, Int J Cancer, 2019),

SiE, 2D SSA OTLHEDFE O RECQLA KIEDS AAM
Mg flio T, PidsAH & LRI REZ SSA FLEH % B
3T B0 DOEN R B LT RIS 24T T
ETH5bo

HRIMX

Human RECQL4 represses the RADb52-mediated
single-strand annealing pathway after ionizing radiation
or cisplatin treatment.
Kohzaki M, Ootsuyama A, Sun L, Moritake T, Okazaki R.
Int J Cancer, 2019 Sept, doi: 10.1002/1j¢.32670.
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The impact of PLK1 on the response
to chemo-drug and radiation in rectal
cancer

Research Organization
Representative Joint Researcher: Yufeng Chen
(Registrar, Department of Colorectal Surgery, The Sixth
Affiliated Hospital, Sun Yat-sen University, China)
Representative Resident Researcher: Tao-sheng Li
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

Polo-like kinase 1 (PLK1) has been claimed to have
diverse effects in different tumour types including
colorectal cancer (CRC). Our study is aimed to investigate
its functional mechanism and potential as a pharmaceutic
target in treatment against CRC. The functional effect,
regulatory mechanism and clinical relevance of PLK1
were investigated in our study.

Knockdown of PLK1 suppressed the proliferation
and sphere formation of diverse CRC cell lines, which
indicated PLK1 was essential for cancer cell growth and
survival. Moreover, depletion of PLK1 induced robust
sensitization of chemo-treatment (Oxaliplatin) in these
cell lines. RNA sequencing showed that LGRS might be
a key determinant for the maintenance of cancer stem
cells and treatment resistance in CRC. Treating CRC
cells with the chem-drug Oxaliplatin enhanced PLK1
and LGR5 expression, as well as PLK1 downstream
target ¢-MYC, while PLK1 depletion markedly reduced
¢-MYC and LGR5 expression, which revealed the PLK1-
MYC-LGR5 regulatory manner. Furthermore, addition
of PLK1 inhibitors (BI2536 and Volasertib) induced
LGR5 degradation through ¢-MYC pathway and showed
marked therapeutic efficacy in CRC cell lines. And the
combination treatment of PLK1 inhibitors and oxaliplatin
demonstrated a synergized effect in 2D clone and tumour
sphere experiment. Finally, the expression of PLK1 and
phosphorylated PLK1 protein were associated with CRC
recurrence and poor patient outcome.

These data suggest that PLK1 may have oncogenic

function through control the development of cancer stem
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cells in CRC and suggest that PLK1 could be a potential
therapeutic target for anti-tumour treatment against
PLK1-MYC-LGR5 oncogenic signaling in CRC.

Presented Papers

1. Yufeng Chen, Zhao-liang Yu, Peng Deng, Xiao-jian
Wu. Pharmacological Targeting PLK1 Suppresses
MYC driven Cancer Stem Cells and Enhances
Chemosensitivity in Colorectal Cancer. Frontiers in
Cancer Science 2019. Singapore. 2019, November,
5th. (Abstract)
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Radiation-induced injury of neural
progenitors and mesenchymal stem
cells in brain

Research Organization

Representative Joint Researcher: Weidong Ji (Professor,
Department of Child Psychiatry, Shanghai Changning
Mental Health Center, China)

Representative Resident Researcher: Tao-Sheng Li
(Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study

Stem/progenitor cells are known to be very sensitive
to radiation exposure. We hypothesize that a low dose of
radiation may induce significant injury of stem/progenitor
cells in brain, which finally contributes to metal disorders
years after radiation exposure. Therefore, we have
tried to investigate the sensitivity and reversibility of
radiation-induced injuries of neural progenitors and
mesenchymal stem cells in brain tissue.

Adult (12-week-old) mice were exposed to X ray with
0, 20, 200, and 2000 mGy, respectively. Brain tissue was
exacted for experiment at 6 and 72 hrs after exposures.
Imuunohistological staining showed an obvious increase
of cells with 53BP1 foci in whole brain tissue at 6 and
72 hrs after exposure to 2000 mGy. Furthermore, an
increased number of nestin-positive neural progenitors
were detected to showing the 53BPI1 foci formation
at 6 hrs, but not 72 hrs after exposure to 200 mGy.
By culturing the brain tissues as “explant” on dishes,
mesenchymal-like stem cells could be grown out from
the “explant” from all groups, and further expanded by
cell passaging for 2 weeks. We did not observe obviously
morphological changes in these mesenchymal-like
stem cells among groups. Further experiments will be
needed to evaluate the quality of neural progenitors and

mesenchymal stem cells.
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receptor agonist, augmented the membrane trafficking
and uptake activity of the serotonin transporter and
its C-terminus-deleted mutant via a Sigma-1 receptor-
independent mechanism. J. Pharmacol. Sci. 139 (2019) 29-
36

Shirafuji, T., Shimazaki, H., Miyagi, T., Ueyama, T.,
Adachi, N, Tanaka, S, Hide, I. Saito, N. and Sakai, N.
Spinocerebellar ataxia type 14 caused by a nonsense
mutation in the PRKCGgene Mol. Cell Neurosci. 98 (2019)
46-53

Obayashi H., Nagano Y., Takahashi T., Seki T., Tanaka
S., Sakai N., Matsumoto M., and Maruyama H. Histone
deacetylase 10 knockout activates chaperone-mediated
autophagy and accelerates the decomposition of its
substrate. Biochem. Biophys. Res. Commun. 523 (2020)
246-252
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®1. N=274> (2011F) KOELENE (n=73431)
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Needs for psychological support of
patients with breast cancer

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: Kristina Kokoshenko (Master
student of the Department of public health and public
health services, Gomel State Medical University,
Belarus), Anastasiya Sachkouskaya (M.D., PhD 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,
Japan)

Representative Resident Researcher: Maika Nakao
(Assistant Professor, Atomic Bomb Disease Institute,

Nagasaki University)

Contents, Results and Prospects of Study

During the reporting period 380 women with breast
cancer were questioned in Gomel (region affected by
the radiation after the Chernobyl Disaster) health
organizations, which provide medical care at inpatient
and outpatient settings. During the research needs for
psychological help of the patients with breast cancer at
the stages of treatment and rehabilitation were studied.
According to results, the highest anxiety rates were
noted among women who had from 6 months to 1-year
period from the surgery to the moment of the survey.
The level of anxiety varies depending on the amount
of surgical intervention performed: with mastectomy,
anxiety exceeds normal values. After rehabilitation,
women with breast cancer still having a high level
of anxiety. The obtained results demonstrate the
importance of psychological rehabilitation after treatment
and psychological testing after surgical treatment
and may be useful for development a comprehensive
program of psychological rehabilitation for women with

breast cancer at all stages of treatment.
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1##6 & PTSD EIXE L VD DIEKEDE
Z | BREFHE
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CRACKER 27 B RSB IR R R 20 B B )
ZAZERERE R Bl

(fRRILEMAES C LS HEERERS L v 5 - 88)

MREAR - MIERR - SBRORES

FATIE L D 8=V F ) 7 1 LK L OB ESHE S
TEBY . MRENEINDSEWEICBW TR DT v XS
BV LR EPRINT VD, —H, MEEEMEm R AT
A %2 & %% Post-traumatic stress disorder (PTSD) &
fabilFTHoH I LARENT WS, Tz, PTSD OF I
IDLIVATE— VR EDHA M A4 VB EWT EAIR
SNTHED, NEEHOFERIZIINS 25T e R AHE
WEIIER I, £ T, K& PTSD ® I & o Bk
R L 72,

TEAT T R E L, T 23 FRE S A OEREEE - AETTE
(2B 54T PTSD I &2 4§ 5% (PCL-S = 44)
DN, P23 EEORZ L E. Bk 1614 A Kk
2742 N TH 5, xR #H % BMI TR, Ll fkEH, B4
H, EWICX L, P24 ARRE B KOV 25 AREEIC B LT
% PTSD o MEDE &% K7 v ¥ HE 5 & Y BRES
L7z

#i . PTSD M o MIEIE i 24 EEITBWTRE T
W<y B T A5 72 (Table)s AL 1& PTSD i [\ o [H]
HoE~ R % Predictor & L CH M % 1 REME AR &
n7z.

Table. PRs’ and 95% CIs' of recovery from PTSD' symptons according to BMI' in 2012.
BMI (kg/m’)
<185 185-<250 _ 25.0-<30.0 >30.0

P for trend"

Year 2013
No. of participants 174 2,147 1,063 193
No. of events (PCL-S' scores <44) 103 1,083 522 83

Multivariate-adjusted PRs* (95 % Cls) 108 (088-133)  reference  1.00 (0.90-1.11) 0.85 (0.68-1.06)  0.367

Year 2014

No. of participants 153 1,910 910 166
°L-S scores <44) 93 1,078 495 83

95 % Cls) 102 (0.82-1.26) rence  0.99 (0.89-1.10)

PTSD, Post-traumatic Stress Diso

R

Nagai M, et al. Does Body Mass Index Predict
Recovery from Post-traumatic Stress Disorder
Symptoms?—Fukushima Health Management Survey.
Psychosom Med ; #Fth.

Eb5-15

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 (M.D., PhD student of the department of
public health and public health services, Gomel State
Medical University, Belarus)

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

Representative Resident Researcher: Atsushi Kumagai
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Contents, Results and Prospects of Study

During the reporting period, a questionnaire was
developed for assessment public awareness of risk factors
and preventive measures for Diabetes Mellitus among
the population experienced huge lifestyle changing due
to evacuation by nuclear disaster. The questionnaire
has been tested the pilot-survey among the residents
of Gomel region (region affected by the radiation after
the Chernobyl Disaster). The results of pretesting have
shown some inaccuracies in the questionnaire. Therefore,
obtained results will be used in the future in order to
revise and adapt the questions, and to introduce the

necessary changes.
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High doses of radiation are known to cause liver
damage. ATP-sensitive K'(K,rp) channels link
intracellular energy metabolism and excitability of cell
membranes, and have been reported to have protective
effects on cells in hypoxic, ischemic environments. We
tried to evaluate the does-dependency and reversibility
of radiation-induced liver injury in mouse by histological
and immunohistochemical analyses on the changes of
liver tissue structure and K,pp channel subunits. This
study was designed to determine whether alterations
in K,rp channel subunits are dependent on radiation-
induced liver injury. In this study, normal mice C57BL
/ 6 were irradiated with Cs137 radioactivity using
three levels of low, medium and high doses, and then
samples were taken by the time designed for analysis.
Histological and immunohistochemical changes were
observed in each group of the experimental animals.

Compared with the control group, exposure to 0.2 Gy
induced the atrophy of hepatocytes and the enlargement
of sinusoid at 3 hr, but was recovered at 24 hr after
irradiation. The exposure to 1.0 and 5.0 Gy indicated the
degeneration of hepatocytes, the narrowed hepatocyte
cord and the enlarged sinusoids at 3 hr, and worse at 24
hr after y-rays irradiation.

Interestingly, immunohistochemical staining showed
the enhanced expression of Kir6.1 in hepatocytes at
3 hr, but almost recovered at 24 hr after exposure to
0.2 Gy. The exposure to 1.0 and 5.0 Gy decreased the
expression of Kir6.1 at 24 hr after irradiation. In contrast,
the expresso of SUR2B clearly increased at 24 hr after
50 Gy irradiation. However, we did not find remarkable
changes on the expression of Kir6.2, SUR1 and SURZA

in hepatocytes at 3 and 24 hr after irradiation exposure
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to any of these dosages. Remarkable changes of SE-1
expression in sinusoidal epithelial cells was not observed
after irradiation.

Based on the results obtained so far, we will further
extend the sampling time after irradiation with high-dose
radiation, and further clarify the relationship between
the damage status of hepatocytes and sinusoidal cells
and expressions of K,rp channel molecules. We also hope
to use K,rp channel openers to elucidate the functions of

these K pp channels.
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1. Zhou M, Yoshikawa K., Akashi H, Miura M., Suzuki
R, Li T.S., Abe H, Bando Y. Localization of ATP-
sensitive K* channel subunits in rat liver. World J
Exp Med. 9(2):14-31, 2019
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demonstrated by *F-FMISO hypoxia imaging in human
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Evaluation of RAS, BRAFVEOOE,
TERT promoter mutations and Ki-67
/abeling index in papillary thyrorid
carcinomas /n the Kazakh
popuiation.

Research Organization

Representative Joint Researcher: Espenbetova Maira
(Professor, Department of Endocrinology, Medical
University of Semey, Kazakhstan)

Joint Researcher: Krykpayeva Ainur (Assistant
professor, Department of Endocrinology, Medical
University of Semey, Kazakhstan)

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

Resident Researcher: Zhanna Mussazhanova (Assistant
Professor, Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results and Prospects of Study
Surgically resected PTC from 250 patients [200
female and 50 male, mean age 46.5 (range 15 to 79)]
were analyzed for BRAFY* expression by IHC with
antibody VEI and firtherly confirmed by droplet digital
PCR (ddPCR) in the cases showing negative by IHC.
Results: This study demonstrated BRAF"*"F in 138
(65%) from 223 cases, indicating a higher prevalence in
PTC among Kazakh population as compared with the
US. Also, TERT promoter mutation was found in 4.6%.

F"%E mutation and other

Associations between BRA
molecular factors, such as TERT promoter mutation and
Ki-67 LI, and clinicopathologic factors will be presented
to furtherly discuss about the significance of these

mutations in PTC.

Presented Papers
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F-2
Electron microscopic study of

eutopic endometria derived from
women with adenomyosis

Research Organization

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

Joint Researcher : Jo Kitawaki (Professor, Kyoto
Prefectural University of Medicine)

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

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

University)

Contents, Results and Prospects of Study

The information on the association between
adenomyosis and infertility is limited. Here we propose
some biological evidences by immunohistochemical
and electron microscopic study (EMS) that might be
related to adverse reproductive outcome in women with
adenomyosis.

We collected biopsy samples from the hysterectomy
specimens of 10 each of control women (CIN3), women
with focal and diffuse adenomyosis. Tissue infiltration
of CD68-positive macrophages was significantly higher
in the endometria derived from the ipsilateral side
comparing to contralateral side of focal adenomyosis
and from both anterior and posterior wall of diffuse
adenomyosis. Our preliminary EMS indicates that
number of microvilli on the surface epithelia appears to
decrease in the ipsilateral side and fundus comparing
to the contralateral side of endometria derived from
women with focal adenomyosis. Our results indicated
that microvilli damage on the surface of endometrial
epithelial cells in response to tissue inflammation might
be associated with adverse reproductive outcome in
women with adenomyosis.

Our future plan is to carry out further study on
adenomyosis using increasing number of tissue samples

derived from control women, women with both focal
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and diffuse adenomyosis. Our study plan is as follows:
(a) Investigation of the possible occurrence of chronic
endometritis by tissue infiltration of plasma cells (CD138)
using the same biopsy samples. (b) Pattern of changes
in the microvilli of the luminal epithelial cells and any
structural change of cellular organelles (mitochondria/
Golgi complex) of endometrial epithelial cells derived
from women with focal and diffuse adenomyosis. (c)
As a functional activity parameter, pattern of change
in the microtubule number within microvilli of surface
endometrial epithelial cells derived from control women

and women with focal adenomyosis.

Presented Papers

1. Khan KN, Fujishita A, Koshiba A, Mori T,
Kuroboshi H, Ogi H, Itoh K, Nakashima M, Kitawaki
J. Biological differences between focal and diffuse
adenomyosis and response to hormonal treatment.
Reprod Biomed Online 38(4):634-646,2019.

2. Khan KN, Fujishita A, Koshiba A, Kuroboshi H,
Mori T, Ogi H, Itoh K, Nakashima M, Kitawaki ].
Biological differences between intrinsic and extrinsic
adenomyosis with coexisting deep infiltrating
endometriosis. Reprod Biomed Online 39(2):343-
353,2019.

3. Khan KN, Kitajima M, Hiraki K, Fujishita A,
Nakashima M, Masuzaki H. Involvement of
hepatocyte growth factor-induced epithelial-
mesenchymal transition in human adenomyosis. Biol
Reprod 92(2):35,1-11,2015.
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AN B AT E IR HUIRBRATA S Tld, BUEHRIEASA D Driver R L LTHELTWAEEZ 6N TV, Thb
DYHAARFE OFRITIE, RIETH 260 LD DNA RS ORBRG L E E S b 720, KRS BEHRIE T
XL OHEIIHO THWEZZ H5NTWED, TOREMIEAYTH D, —75 T, K LET BEHHREFKG CHE ST
% HE7% DNAHBIR. 1 b T v 7 THR L 728808 o DNA #5255 R iR AR D 2 WREME S /R S T b, £ 2T,
MRS UL &L B 2 MR TR 7256 O QK BRE I O 5 T HRE IO W T, %12, Driver £28%
Gett PRz R G W TP IR T 0 7 o~ F VR ZEALICE H U CTRINCELY Mt

MAREAR

RIGK : Sk

B RRFEASANARD S Driver £R & LT, 7/ AFBAOBETRAELMONTWE, FIRBRASAIZBIT % RET/
PTCERIZZDORETH 2% HEOBIHEIEIZL ) RET/PTCERDSFREINL Z LD BEICHE I N TWDE—
JiTy RS 5 VIR EEBEROEEIC OV TR S N T v, 22 TRIFE TR, ABMNICRE {0
PR Z RS L, ZOBERI 27 AFmNERIZOWT, BEKEERTY ) 2BEY Y v o2 va oy —r v AR
MalraEHLTnb, ZOH, EFE MHFRIBEREROMIZEZ . in vitro TREIMBMERCTE 20 L iz
M L7z SFETICH, FIRBRIERAIL OB A5 S L. Nthyori % ORI TV B A, Thbid,
SV40 7 4 WV AT & o THEFRBEFHAL S N7 IR TH % 72012, pb3 Rk & OISHII W E 1R 12 4R D 2 RB #EREDSTH I L
THED, EEMBE LTHRS LA TEL WV, 22T, IEFMRTORE Z WIS 572912, IEF e b HRIRER A 5
HEE L7208 % ., e s 4 TORBRBLIOT TV AV M 2lAEDE L 2 LI0 L > TR - BB TE 2502 M
AP L7z AHNEIE, pb3 BERES RBEEREIZIETE CTH V. BUHHIH oM EHEIE S EH ICHFE SN D, 4k, TR
MBAD Driver 2R TH 5. RET/PTC Iz TFRIAGERZHREL TV IGEEHTH %,

JAK %

BB IE < RALF W & 5 DNA I[CZESH O E RN ) O° DNA #3 % E 3 % 3% b DNA ZEHEIW 2 5% 5
%o DML T — 3G T R, R, W5 O Qe R I 2 AT % o GeB R 2 X 2 BIRTE MO WX A,
HILFERERBEEORRE 2D 25, 7/ ZEBISEOHEN 0 b 5 Y VELEEFE TH S ATM ®° ATR OREREREIZ
FOBEARLERE DT I EDHMOENT VDA, TOFFMICOVTIIREAHTH 5, FA 1 PIOSAKIZ FRY FIC
X BB M 2D SN T WS 11q23 A2 EF )L & LT, ATM. ATR. RAD5I 7 & DNA 1545 338 B 1
07 uxF RS AR X 2 B BB A MRS 2 0 FHIHEICE H L ORI MLA TW 5, REFRREIL, Pias
ARIT P RY FIZX % 11q23 RIS Z €TV & L7 GRS % 40 F R 2 B 5 % S250R [ OF DNA ks %
B9 2 EBRAHEL L TV D, F7o, MRS - RE U0 <12 & 2 de@ il 2 Bl 55 & A 7 & bR
LTWbe £90) 2 Ny Z K E - BERAOILFEZEDOHEREITED TR & 2ny,

RS PEK = )l
HURBRIZ & A X PREGFTH 225 HBIWEOMA O — IS ETEORR 25 Db 5 5 HIRBEA 7 ) —
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SV TR & ZOMKRNEED S BREZEBISL BRI N L0 ZOHI—EE N5 EITHEOHR & BRI
JBZEIXTE RV BT IS X 2 FRIBERED 2 = X 228 5 Driver #{ETZROMING, HFTHE L #
HZXF U720, Senescence & 2B ERFET 52 EIZHEG T AWML D . HHHREET THREBEA 7YY —=
VITERT) L OMERR/NNRICT A OICEERAMLE 25 L PHEND, RIFFE TR, FRNICCTB 2 L% FH
L CHEMRREE & FEHR%IC 3BT 5 Driver 5 TZ RO E OB Z Wi 2 720 BEHRBIZ IS 2 BPA LR 2 Y —
VT o TRRBENLDBADENF T, E D . ~—F —FEHEETICET 2 1B 2 ED Tw 5,

SHEORE

1. IEHE NIRRT AN % R B AR C & 20 L W REAHE L SN2 2 & 20T, TR BRI R O R =8 -
ARG S RO R BRS3034S R L 72 BRI DRI L2 5 v T HURIRAS A @ Driver 28 Th 5
RET/PTC #Ein TR A2 R % T 2 FAMFFEAE I Sz RIEFFCIE. BRI, R R o B % |
RO TR DIRE ST LTHB Y. ZOREL ORAIZL D BEREIE <12 X 2 FIRIREED A D515
FAZHRD 2 GHRIE - ERAE OB O RIG I S 5,

2. PIHBAF T MRY FICL B 11q23 BEEK Z 7NV & L2 R KR TR 2 40 THMICBE 3 2 EERD T LT
Who 7z, HEESR - RERE BRI IS X 2RI HEIRIN T 2 0 AT A 0EE L Tnd, )09/
ﬁnﬁ%ﬁ%ﬁ%i-Eﬂ%@ﬁﬁm*®%£:ﬁﬁtfw

3. CEAE, HURIRME @ Driver ZR O RN H#EA, /2. hTERT 70E—% —Z8 D X 9 |2 Driver £# &
BEH L CASADEMILICEDLZEREN TR EINL X)X - TE 2, 4%, FREA 7Y —= v 7/ TRWEEhS

ZWiB O Driver MIETZAR%Z, FNAS Y FV LNV THLPIZT A X0, BT EBIEEZ NS L2
T HELS 22 AT R E T T ) HIRBE A 2 ) — =V 7 OBEEDL R/NBRICE O 2 FD0FEHTE L, ATR 70V =
T NDRX YN DPRAET DM E MBS AE XN LX), COMEER T 2 RO08/O0 5 2 EABIEsn
5o

FRMX

1. Suzuki K, Saenko V, Yamashita S, Mitsutake N. Radiation-Induced Thyroid Cancers: Overview of Molecular
Signatures. Cancers (Basel), 11, 1290, 2019.

2. Suzuki K, Akita S, Yoshimoto H, Ohtsuru A, Hirano A, Yamashita S. Biological Features Implies Potential Use
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Lipodystrophy. Int J Mol Sci, 20, E5505, 2019.
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. 8K, DNA BFBISEHIH D200 HTS ¥ 2 7 5 O, HARRGRGEEARE 62 MRS, FHICE 11 1 14

H~16 H, &%

. HWE, WSS, WM, AR, SA%E, DNA ZHSHUMSE LN & L7 BUNBIGEHRAISE O R A,

HAB B 25 62 MK &, AHITT4E 11 A 14 H~ 16 H, 50

. BiAUEN], DNA IS E RO 720D HTS ¥ 2 7 5 OWESE, H ARG EARE 62 Ik, wHCE 11 H 14

H~16 H, HU#

. BAVEE] HRA - IEEMI R OB E & RGTRTERIR, H ARG RIE S % 32 MR &, A AIoc4E 11 A 21 H~ 23 H,

Ea) =

INNEEGL, SRHTESE, ZBEGHE, MEEERZA, TSR, Moe Moe Han, I, SAUKw, HHmA, DNA —
HPGIMT OM IR R BEHICB T B A7 54 ¥ ¥ 7 H¥ SART 1 & BRCA 1 DM &, HADFAEWERES
42 ke, HADCHE 12 H3 H~6 H, fh

SRR, ARTHME, MAEE, DS, SAKE], B ATLD Z2RML % v 72 MRN GRSy > 37

HoOSEHGH A 7 = X 2O, ARG TEMERERE 42 MRS, FACEI2 H3A~6H, @

CORRARDE, BEAR, KBNET, BE%Z, SBAEH], HCHE Prevention of 1123 chromosomal translocations

through ARPS8 phosphorylation by ATM. The 3rd International Symposium of the Network-type Joint Usage/
Research Center for Radiation Disaster Medical Science  2019,1,13-14 & 5

FHRMEIE ATM & ATRIZX % ARP8 V) Y IRALAHS 11023 Heta Rl DI I % P37 % 55 4 USRS S - BRI
W H VT 7T VA 201961 )5

FAREDE 1123 Gt Rin i O MFENC BT 5 INOS) 7 < F > ) EFY ¥ FHEERD ) Y BALDO S 45 44 0]
WX SRR 7E S 201982 1A 5

FRRRIE, HARHE Prevention of 1123 chromosomal translocations by ATM and ATR through the phosphorylation
of ARP 8. % 78 Inl H AHi 7 & F e 2y 2019,9,26-28 3R

MR Phosphorylated ARPS, a subunit of INO80 chromatin remodeling complex prevents etoposide-induced
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fit SIS BT 2 /DR ARIR A A FERE B DRI Y ¥ 73R %
FI O 72 i e B Be At (AR 12 X 2 AR 22 0 A

ARZTHAE

METRRBRTZEE - BOF R GREBREZERRES S L X EBRERR S Yy — - 8d%)
Rl A OR BOREA R BN BRE R AR JE AT« 33%)
A ERE ORI SRR AR e © HEBER)
KP i WRELZEMAYS S L IERERR A > 5 —  Hd2)
ANl gk WREZEMRY S LI ERERREE Y 5 — - 8d2)

MK Jese (REBEZER RS L I EBRERR A > 57— - %)
W 7 FEA E— (REBRERRE TR G W Bd%)

WA B (BRI ZERR A HURNR A -5 © S A)

etk B (R WL SZ R RS/ N R AR« ST

MEER

WHAREKIC & 2 BIEFI L R BIR THER S T 2/NERRIRAE I BT 190 AL EOHARIRASA D TR S 1,
BB I & 2 BPAZHINT VDo FEEFIE O /NEHUIRIR A A OFEIE D HANL K DEBIZ L 5 D DR
GET B 720, O NEHREBA THRRDSA LB SN @ HRRSA DS O FIREEEEE ® B
& LT 2024 MOMRBEMSERCRBRIMEEE (2B TRMILY > 788k % H v TR BRI Qe R T 2 17\ ¢
DO E HBWEDOHNE KB ZIERTT 20 NS X D) BRROHIRIRD A BE LIEFIRMAAEH, BLOEEBRNL
PLAVH B DAERE 72 [F AR D N OB R Be i AR DT B 2 L % 2 & THURIRDY A D FEREDBURF I < OB E P BEET
& 5o

EREBEZEISINZ Ty BPAEZEOMAZEZ WS T 27012, JIRSA BT ORMIMZ FvC. BUMEd: E 72135
AR B FARIE TR UG 2 a5 %o

MERBEAE
F 4131 D CT MAHF % TOGMARBEN A 5. 100mSv LU OE#EHEIE < 128w Tl Bl et fk (Tr) OfFNTA
WRETH Bo F720~ 1000mSv DX I2B1F 5 Tr OFERBUIIE D W MR HERT 217 ) 720 OBBEMZ/ER L 720 T,
CHhEHWTUTO4 7V—"7 TR > 735k % Hv7z Tr OREED 5 I3 < SR 2 17w BRGNS 5.0
A) ANRFARBR T 3 =R THIRRDA DB RO Y . REETHRTN & 20 72 8F L OB TR P20 8 (30 A)
B) HURERAS A DAL CHURBRN 3B @ BE o 3 (30 A)
C) BRI orwEE (30 N)
D) fRBRSHEEO/RFEF (30 N)

BARIIZI,

1. HURBEASA B OHURIRAS A DS O BRI B O BHITH LT (RBEOLEIZZORESR D) 7R EE D 5 AR %E
IZOWTOFMEITI o

2. MEMESNNI, KAMIMEEZ, ~%) YROEZHWTRIILLY ¥ 85k E2 58T 5

3. AR WFHEERZ DY Y ERE Ml SR CHL R 2L S A THTREE L. BRI ISR 2 R LR
#3550

4. Fetafk 1%, 27, AFISHT 57 —T 272 AL U5 1 v 7 FISH 312 & 0 iR Rtk O R B % T3 % o
Yuft RIS YR E IR 2 5 L lE L. #IIER (EPR-Biodosimetry, IAEA 2001) % Ji\»T 2,000 4%l
AR (FERMEIZAY 5,000 73 Z4ME) DGt iz %2 G5 % .
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5. WEOERPUL K ERLHHEEIZ DWW T ISR LN O BIZOW TS %,
6. HWENRL LTOREZIANOREIGLNINL, LiL2 ~6 LMK ETROMEFNT 217, TRFHED
Tr T ICB OV TERBOIX LD IR E VR, S HITHFRBEBEHR L TR %,

[2020 & 3 AR E TOMFEIRS]
I. [FREDARBE S X OJETRIRAIA B H O]
@© 457 AR« WK A #2336 A (31 16 A ik 20 A, P34 185 k)
FEHIRIRASABEA 21 N (BES AL K16 A, P34 20.6 i)
Beobd g 0 1A (RIS IEA I L 72720)
@ Bt AEAROIER, B, BEITESGEEHIET T TH D BRF R T 29 A5 OEARIZE T, BT 1300
FEEE (&7 AAHIET 500 MINGAEIE) DT EST LT 5,
®  HEMILE & 2 % 5000 MK LA LT IE (4272 A 4H1E T 2000 M8 LA 1) 13 2 Ao B2 T LT 2 02514 Ao

0. [HE %o S 0w

@© 2019 4E 9 AH 5 12 HIZHhF 76 A5 OfRI % FEhio P9 11 ADRIEPUSTEAR L&D SN RA L 2 0 i R4
BN EE 32 A (BHE20 A, &t 12 AL FEER 216 %) SRS 33 A (B 20 A, 13 AL
FIYAERE 221 %) DFEF65 Ao
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N

)
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O FEHRBASABEEDHEED 30 NI E75E L TW Wiz, HURIRPI WS THE T O BE~OFE~DOZB
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Generation and analysis of radiosensitive model
cells using genome editing technology

ARFTRER

PTHRBAINEIER Al ARt ORBRZFEBGTRE R A e © %)
Nt Fo ORBRPFERBRER A 7ERT © Bd%)
A EME ORRRPESBUNRIER A TERT © dE8d%)
il RS (RIRRAE R R B R e © #d%)

A=)

BEHRESZ PRI IE BN A EY D B Z EDPMONT WD, TR TIEHBIGES 513, 7/ AmEEEZHvwTe
N BRI RS TR - SR Z A LT, BN L7227 A MBI BUHUEZ oW T A P AF v =
v TSR GBS X ) BUHRR S 2 i L C & 7ze M IA T VTR Y 2 MFETIE. B
RFAER - ZREZFE L, BIEETER - SR OGRS ARSI BT 2 %5 2 WHEE T % 51l 2 V7. T/,

MAREEAE

t MR B EZ O BIZ A ESHFAE L TB D DNA BEBRET EOZRBZORENTH 5 Z LATRE S
Nbd, TNEFEIET A2, BEHEIZ O MIHKRT 2 MBOBENREZEEWET S EPFHTH L, LirL,
TR RS YT 7 E OSSR IS A T MEMO SRR B RN R OEEE Z T 5720, BUNKIRZ RN 2
ERET HEEEROMEIERETH S, TNFE TS, FRAREE S, BIENERIY— L MEEMRKRICBT 57
J 2SR BT & BRAEE LT RO RS2 PR 2590 0 BRI LR M E ) R FRE  (A-T) O BHEIE T ATM O T 13z
TEERD, HOHEZ A2 e T 2 EENO—2TH D Z L 2t L7z,

WEAEEED P S A 7y 77 a Py = 7 MFZET, BUHERSZE S e N 2ERT 2B H 2 IIHATA B 52 £ DK
SHRIR 2 O MEIEBE OMGET L &1 7 v — AT R TV, T4 I —AVIERKOFNEET THh 5 NBS1 o 1171V
LR % W58 U7z o U RS M 0 4 3 — A~ VHEMERE (NBS) O i K {57 T d % NBSL#E A T- D c511A> G: pI171V
SO R EHANRIE, NBS ISR 2 /NBHER SIEAR 2 E RO LS, BERNRMERMEZRRET 5. /2. 171V AT
OHEAEIE DA EOBEMESE D) X7 ZRMEEL I ENMONTE Y, BEHBBRSZ M2 B ET 5B EHER
D—DThHbHIEIRBENL, £Z T, CRISPR/Cas) ¥ 27 4 & 1 A8 DNA ZHWTNBSL 171V EH ) v 7 4 ~
HCT116 Milatk 837 L7zo NBSL 1171V £8 ) v 7 4 CHilaid. BUNBESE % OBM/ME R 2 » ba—)v GBkk) M
JAIZHARTHBEIZTEL TWDE Z 06, REMUPBIHREZHEMAEZZRET LHRIEZZRO—D>TH D I LATRKEEN
720 ARIEPETIZE HIT, 1 A DNA & Cas9 RNP &KL VT NBSI 171V 28 A LK) v 7 4 =7 A%k L7z,
BUE, NBS1 1171V R EEARY T A EB 27200 MEEDTEY . 7 A0 5/ Lz MEF % H v TR &2 1t
EETAHIEEFEL TV,

SHORE
b MEREFMAILE TV T A OREE RIS 5 2 & Ty BOHIEATAZHEA X D SR ARAT T ol & 115
SNbo

R

1) Yoshida K, Yamaoka S, Yoshida M, Nakabayashi K, Shirai R, Osumi T, Kiyotani C, Akutsu SN, Miyamoto T, Hata
K, Kiyokawa N, Yoza Y, Matsumoto K, Matsuura S, Kato M. Familial rhabdomyosarcoma due to germline bi-allelic
variants of BUB1B. Pediatr Blood Cancer 2019;66: €28049. doi: 10.1002/pbc.28049
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RENBESHEK
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1 #ART 1171V 2 B O B &2 3 5 @ m IaFli - 55 62 10 B AR 8 (XHB) 2019 45 11 A 14 ~
16 H

4) BRER, FIAEIVETET, WEUER, HN )R, AR 5L MMRIER, TS, BEAEMRE RMEd R
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Mn-56 {ECHi L PRI o0 o PIHLER 2 O BT & i A A = X 2 Db

FRFTHEE

MTERBARFTER © B AT (RIGR AU RS PR JERT © Bh%0)
i IETE (RSB R E AR IET © 8d%)
A BT ORI ER B SRS R A 78T © HESR)

W 1 #mR Rm (RRRYPHIZEY > & — @ SEEIR)

MEBH

TSR IC BV Tld, AHEBEIR B IS 2 NS IR BB OFMEAEE L 2 o b, THMHI TV,
et BB BNEBOPETHICE ) BRPTERICER L2 EZ2 5N HEME~ > #> (PMn) MR TFI2X 5
R IR B2 RS 5720, BT TAR L7z Mo R T-% 5 v MRS 2 NERHE IR 2 17 > T & 720 A
R T DML, SHBIEI Y ) 2 SIS CBRE P IHUE & 2 BT T~ OB ) 5 2 ¥l 2 ETHEE
Thbo KFETIH. T FEHVZ Mo BEEBIC L) ZORBMIT2IT) L2 HNET 2,

(1) (B x4 ERKREE QST THERBIE < B2 1T 9 o Mn-56 fohi 1 (ZHE# % 6 B 3. 14, 60, 180.
240 OO F v ORI O 771 IR 2 M L. Score 1b§ %o AMRHIE < & KT %o

(2) (BAR) ThETA TG THo2EmN RN 2179 T2 HWE LTHA%T v M OBBRFEREZFEBRL, MLy
787 X — 5 HEDEY VBT OWTHYT 5,

A S
(1) (t#

By FEERCTHMRBIE K LT 5,
(I-1) Mn-56 BB F-D 7 v MOk

MnO, % it L CH72 Mn-56 ki 7% . 10 Bl O M Wistar 5 v b ~BEE L. WM HEHRE 548 x 10° Bq (Mn56x2)
BEE 110 x 10° Bq (Mn56x4) FEZVES L 720 PIERBEMRIC X 2RI &3, Mn56x 4 B4 5T 014 Gy, /MET 148
Gy. MiTO011 Gyo . HFHEEEE U CHEALTE OBE & JERURYE MnO, BB RE, F 2L 7280, “Coy SHERIREEE (2 Gy)
i AYARS
(1-2) BRI fRAT

Mnb6 ks 7 ICWE &% 6 ] 3. 14, 60, 180, 240 H 7% O MiilALAR O 7 BL1% 2 Mi5T L 72o Mnb6 B TOALRE, HL.
RIEDS 6 BRI A S5 X Bt & 70 SN2 WEHEIE S TIROT v + OMilEHER ORISR IC L ) EE LRI RE L 2 L,
@ PET15 AL 56Mn particle JEAMINE I IEEHE (8 Gy) OFENH DL Z & il LG X EkHh TH %,

(2) (HA)

77 EAEZE Y v ¥ — DRTH 2 O RIS & o TE 22 MO, ek 1 % . 10 M o 1 Wistar 7 »
MIBEFE L7 WTOERHZHZE L7 Mnb6xl. Mnb6 X 2. Mnb6 x 3. Co-60. Cold Mn. control (£%#n =14),
Mnb56 #ix, Zh2h 27 x 10°% 55 x 10% 8 x 10° Bq / 100 mg DOHFHEMED *MnO, ki T-12#E#% L. Cold Mn X[
—DOREFZLIEE % v IR MnO, 0k T+ 100mg ~BEEE L 720 Co-60 B id “Co-y # 2 Gy DB IHET & Lize Bhiidng
#H%3H. 61 HTHML 720
(2-1) *MnO2 BEFEIC X % WAL it

F M a B OWIGHRE % Table 1 12T LB TOMBEI RS E RICEE LIiTH o 7z. IKas T L OWIGHRRE L 20D
SAiE. DTS LR EFRETH D, RUHBIEZ R L7,
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Table |. Accumnulated doses of Internal irra-
diation in individual organs of rats exposed to
various doses of *MnO,
Min3e | MnSex2  MnSéx3
Chrgan (L7=10PBq) (5.5%|10°Bq) (8% 10"Bg)
Trachea 5.8t24 12402 19£3.7 _
Lung 2537 48490 65413 5
z .

Heart 11502 39409 83%12 3™ s

=-k=- Mn56x2
Esophagus  6.9%12 16435 15456 s
Stomach 012 210£23 30050 100 | - ¢ -Co60
llewm 170£24 420870 610140 D

—e— Control
Colon 290161 520110 Te0E170 o ) ) )
Liver 1.5£0.3 4509 T.1xl6 0 20 40 60

Days after exposure
Spleen 03000 0.5+0.1 0.840.2
Kidney 0.340.1 0.6+0.1 1.040.2 Figure I. Changes in body weight after
i exposure. Ten-week-old male Wistar rats were
Skin TIE23 Ho£2.3 140£2.8 exposed to 3 different activities of *MnQO,
7, powder: Mn56X | (circle/dotted line), Mn56Xx2
Eyes 19278 1278 62212 (triangle/dotted line), and Mn56X%3 (square/
Whole Body 41180 21230 100+ 10 dotted line); | Gy of whole-body ©Co y-ray
— irradiation: Co-60 (circle/broken line); cold

Each value shows mean£5EM (n=3, each group). MnO, powder: cold Mn (rhombus/straight line);

or control (circle/straight line).

(2-2) fEZeb & Has dht
BEFZ OB EL(LE Figure 1 1IR3, BRERERITEEOHMAILE 57 _
B Table 1. RBC and WEC counts in rats exposed
A, TRTCOMTRBOZIATH ), BEHEANOBHWOMAFIZL S 16 “MnO,, Co-60 y-rays, and cold MO,

AMLADIDEHZ SN BHE— B AR SRR ESHEL, Group RBC (x10/uL) WBC {x10°/pL)
HHICEELREZ T o7z BE 3 H, 61 HTOR, B b B, B, Dayd  PMindexl B8O sbLh
HREOMBRERICBV TR TR A b o720 —H T BHEZE TS Tisted - #eadts L
B2 L ASHI S B MR R 1 Co-60 B A IS AE T L7225, Mn56 0 % B Hnses e Sa=as
TIRPBIRA SN Do T, ;;:'n :;tji i:f
(2-3) MR 3T A =5 ~DY Comol  BAB3S den

H MR O ML > 7 v @ RBC 8 & 08 WBC $% Table 212 & ® 7z, Day6l MnSkxl 776458 249,
RBC #AOEBIIHSR SN L h 7205 WBC £id. Co60 ® 3 HHTHIR MnS&x2 743146 67463
BED 43% O LRV E THET Lo 04Gy Ul oAb ER g 12 WBC B ok MnSexd 771496 £1£108
TFaIE (U42FHTRIEMEE LY EOBNETL L) FL{ABN Co-60 6I9L95 sE2
TWBHY Thbo —77.56MnBETIE WBC DA B RZEILIZA SN2 H o ColiMn 79240 Mo
730 . Control 50137 G0x6.8

F70 MO Ca, Py Ko Na B LU ALT, AST. 73 F— B, A1 |« rsheus sunieoms dftrers o e oot by
Vo bh=v, RE &YV ZH, TVTIY, MY Z Y+ K, HDL. _E.;f}edhlnmm;mcwhiuumd:ul

2V ATFE—LVBLIO IV I—ALXNVEHEL, ZO—E8% Table 3

IF &7, BHERG RS IC X 2 LRI, B OB PN B MICH VWO N TE 72, FICEFIIICL S
FHMIRETH S ALT BL U AST NOEEIZOW TR L CAIGNE D, BREET I EATL W) e, BH#ER
BT LTEDO®REAT2ET2HMEDVDH L. KADORRIL, BELFLFEBTH ), MnS6 #ETIL ALT 23
T 3HMBIIET L, BE#E6l HTHEICEALTED, WE~NOHBEZELZRZT LR TH S, —FH T, Cob0 #E T,
MO ALT OF BRI TIRBIE SN2 61 HRIZIZIEE{L L7z, ALT BN, W@ LMh o b A i b .
OMnO, BEF B L 2B bE R 72 S e b o 72,
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| Table 3. Blood chemical parameters in rats exposed ta *MnO,, Co-60 y-rays and cold MnQ,
ALT AST Arnylase Creatinine Urea

Graup L) (UL {L/L) {urned/L) {mmol/L)

Dy 3 MnSéx | 35122 105%11.3 1797168 3020 52040
MnSé 3315 9039 135784 2517 574039
MnS&3 I+ 103£8.2 1432138 814 6.450.30
Co-60 3016 89194 146870 15+1.0 594048
Cold Mn 46123 I18t13.2 1942133 715 5.640.57
Control 40128 107+ 0.7 1459£130 18+2.2 6.7£0.50

Day &1 M| 47+3.5* 9rEILT M5B 713 5.740.36
MnS&a 43133 Trtel |418481 3E13 54£0.32
MnS&x3 4612.5 8545.1 1554280 33E10 6AL04T
Co-60 37426 |08+ 8.2 13194203 Eikrd:] 5.5£0.39
Caold Mn 4243.0 I13£19.3 H002£95* IFE05 540,51
Control EL ) §417.1 1272L50 IELT 62036

Each value shows meand5EM (n=7, each group),

* indicates significantly different from each control by p<05.

ALT: alanine aminctransferase; AST: aspartate aming-transferase

(24) Wi

FPE *MnO, 12 & 2 NI BIC OV 23305720, v VT LVIRBREREZ 1T 72, B
WMABEE3IHE 6L HoARE L CTHIMRMEEEZE L, mﬁﬂ%%%ﬁ%ﬁ&*am&%ﬁ%ﬁézt%ﬁmkLto
MnO, BEFEIZ & 2 B E, IEHEME I TH 0 8L T3 K 760mGy (253E L7275, 45T 41 ~ 100mGy & #
SNz “MnO, BFEX, REMMMES X OERNEEEZ 52 o720 — T *MnO, B#IC & ) b8 o
ALT 361 H CIEAEIC A L7zo *MnO, K T O FEBME X, 86 L L T100mGy BT TH o721 b b 57,
ML FAREANEE R 5.2 5 2 LR ENTz. TNIE, 2 Gy Oy BAMRERCIIBloN Lo 2L TH Y, TN
EBIRORERIGEE» D Lk v,

SHRORE

(1) (b

VDb ofiRid, WEHIE < 011Gy 4 Mn-56 ff D ili 5 23R IR TIE 2 2 ICHE T, FISHHRIRGT & 138
o TREERF LS 5 2 E 2 mR L7z SRS NEBIE < o SR EVE, IR EE ORI, R B
L COEELZAMATH o7z, HRPNGEEHEEMZ ZET L & P I X BRS80S XTI 2 2
WCHEETH o 720T, WEHEOMiFEE OB EA R 2 HI§ 5. $12 DNA i~ —% —, BEBHES V3720
FEBUHNT & B L CREM 72 0 B ARG 2479 o

(2) (HEA)

NI TOMIET, MiTOBBEFREBIPNERZEORIEL LTANTHH I L 2R LTE 2 AERTHESNAM
BT, AQPs BIZTIBIFEDOMNOLERN 2 S 512D L. T2, MBALFAINT — & 2 5 MR~ OB
PRSP THo720T, WTOBETIFERIERIC L LB BEFMZAT) o S 510, BAWITHEEDN ST X 2R
BANDOREERT v PETVTRET B2 TETH S, MH, KB X ORI BT 2 BEBIR SR BB SR
BT ORI ZEBZ %),

R

1. Thara M, Ashizawa K, Shichijo K, Kudo T: Expression of the DNA-dependent protein kinase catalytic subunit is
associated with the radiosensitivity of human thyroid cancer cell lines. ] Radiat Res. 60(2):171-7, 2019.

2. Thara M, Shichijo K, Kudo T, Ohtsuka K: Reactivation of heat-inactivated Ku proteins by heat shock cognate
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RSSO e MRIZB TS DNA ZARHYIE O
EHE R B 1E R 2 38N 5 X = X L DR

ARZTHAE
PLETRRBIRTZER U JREA (RIGER AU R I S5 PR AT 78T © B30
Gk PRI OR BREA RSB RRE AL AR JE AT - Bh#0)

IEASL:D)

BUHRIC X 5 TT& 28 d H A% DNA #4513 DNA “ AL (DSB) Tdh ). DSB DB T — 13 & R B 1

RIHEOFENT O LN %o DSB OBERBIIEBAFAES 225, £ D9 i b IEHE 2 REHI I D Mk G sk o DNA
B % F) 4 A AH R 2 154 (Homologous recombination. s L C HR) T® %, HR Tix 4. DSB K % 5-3
FH I HI % Resection 237N %, T @ Resection & Microhomology-mediated end-joining (MME]) % Single-strand
annealing (SSA) 7 EORIEMERBERE THITHON A2, TN 5 Resection-dependent R IEERBEORTED L H %
AAZALTHR BRI N TV L0050 Tld v MME] % SSA & X, HR Tl & D £V single-strand DNA
(ssDNA) HLEETH %729, i\ Resection ilPED HR BIRICEH TH L EEX SN L, F72 Resection IZL o> TTE
72 ssDNA 1213 RPA EHEDH AT 5% TN RADSI EHEICE WD L0 £ b HR BERUWO THETH %,
Z Z TAWFFE Tt Resection B & O° RADS1 &P @ ssDNA ~OHEFEEET 2N T2 HET L2 HME L7

MAEEAS
(Y 55)

2018 EEF TIIUTOZ 2 LML,
1) A754 ¥ 7T SARTL 2% y#EH 200 v 7 b7 ¥ VI X > TERCT % DSB @ Resection % fitif L

TWwWhHZ &,
2) SART1 #*BRCA1 & DNA IGIMEAMICHEEREZ R L TVE I L,
3) SARTI #*BRCA1 & Resection (2B L T ¥ %
Y7497 Thab (MREHTHNTND) Tk, —&-siCont -#-siBRCA1

% Z T 2019 4 &1 SART1 & BRCA1 ® BRIz D
WTE BT 7z, BRCAL Iy # 84 % DSB
EALICEMBL, BN 7+ — A AR T 525 2
® BRCAL 7 # — % A ® K 1 SART1 % siRNA
I 2w o8y s ERBICHA LA £/
Hoechst33342 77 4F F CTHERLIZ 730 nm L ARSMR L —
-2 ML, WML EODSB 24 L7z 2
5. SART1 @ L — % —BE M A~NDOEREI R S iz % 10 20 30 40 % 60 70 80 0 100 110 130 130 140 150
(H1)o E5I2Z® SARTI @ L —H—HEERAL~D Time afterlaser irradiation (sec)
#RIZ, BRCALZ /v 7 ¥y B EHBIZHAL 1 L=~ SART] DM & 20 BRCAL kA
720 ThHDFERD S, SARTI & BRCAL @ DSB ~
DY) 7 V— PIMHESFNTH D LZEZ BN,

F 72 EATIEZE D 5. BRCAL 13 Resection D FHE K7 Cd % RIF1 % DSB ZR{i 4 5 Br: 9 % Z & T Resection % i3
B EDGH o T (Isono et al. Cell Rep. 2017) o WEAEFE T TIZSART1 ABRCAL & Resection iZBIL T A ¥ 5 1 v
I THD I ENGhoTWI2720, SART1  BRCAL L [k RIF1 # DSB#2 SBRELTWADO TR WL E 2
720 €2 TL1 Gy Dy a2 ML, 4R#%Z D RIF1 ® DSBEHfM~DJR{IEL RIF1 7+ — A AL LTRZZEZ A,
BRCAL / v 7 &% Y E[AFICSARTL / v 7 & Thay bu— )V E KRN THEIC RIFL 7 + — 7 A DBRFBHE W

Relative intensity of GFP-SART1 (A.U.)
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ol (M2), E5I2SARTL & BRCAlI ¥ 7 P<0.0001
Vo2& JHIBTIE, TNEFENORTOT YTV P>0.9999
7 &Y R E HRTRIFL 7 + — 4 2O R S 0000
Moo Eh 5, SARTL & BRCAL i RIF1 @ DSB B ’ ‘

N . P<0.0001 P=0.0221 P=0.0584
PODBECHALTHIIECRAY T4 v s ThLEELZLN 30- r
5o

20+
(1 2 75)

RAD51 13 DSB OB 7 + — 7 A Z BT b0 AHF
HTIE SO7+—HADORIRICEH L. BRREMEE
T2 WHRIFAT % kA 720 SAEEEIE. BEAIO RADSL ¥ ~
NI BDERENE T + —H ADBIRICED LD ITHET S 0 T
P EWVIEERIICE Y Mt 7o, & RADSL 7 v 82 siControl siS::!ﬁ siB:1CA1 siSAF:T1#2
DOERAEE BRI SEL-00R7 ¥ —2HEL SiBRCA1#1
72

RADS1 IZBWTid, WIEMZRFEBE &L T, CMV
TaE—FHIEHTOMFDOFRBNRS & —I12 X B FIREDH
LABREIZZIBBRELE V) MENH 572 29 LER
BTk, BRY VN EOBELTEEZ EHICIBBETE 2WITEELSH D, CMV 70 E— % L IR L TREHE 2 KL
HWxonsd, BHAIOTOE—FHIEHITTORENY & —OfEPLETF L7z CMV 70E—8 2 —HRESHELILET
FHEZIHTESL CMV A3 70 E—%, -G TFA A=V MO INTWS L F Cde2 Efa o7 aE—
Z KO b Cyclin Bl Bz 7O 70E—4 O 3faxfEwiL L. Zheho7aE— 5§l T T EGFP Z@é L-HERD
RADS1 & Y S B EFRBEEDLR7 § — %M Lze WIS HIFEL 72 ) OFERAFER S N7205, S RIOEBR T
Cde2 BIZFDOTUE—FIZLBRBNRT ¥ =P LV RWFEHELZEB L Tz, IhE2l), Cde2 #IZFo7TuE—%
## T CTo. EGFP Z#lf L7z RADSL ¥ ¥ 37 MO JZHEFKRBIN Y & —OWEE LMD, R, 3B o 72T
5o

Mo of RIF1 foci / G2 cell
&
&

BJ-hTERT,1Gy 4 h
2 SARTI & BRCAL 2 & % RIF1 @ DSB #Bfz2 & O s

SHEORE
(P94 55)

SART1 @ DNA 8B ERA~DY) 7 v — ML KA L Y OFE. BLOSARTL & BRCAI @ interaction DEED B
T binding site DHEZE HIEL TV 5, EHICSARTI DAT T4 ¥ v 7HkEL DNA BHREDO &5 &5 % Fo,
separation-of-function mutant Z1E#4 %,

(i 4H 24 53°)
tEomy, FEIZRENRZ 7 — oIt T o T LT ol SHBRIIME LNy —2 AL, B0
RMEI&/A?E@ BRI T + — A ZADOHIRIZED L HITEET B0, L) ERIIZ, EBICHD A THE 2N,

R

1. Kakoti S, Yamauchi M, Gu W, Kato R, Yasuhara T, Hagiwara Y, Laskar S, Oike T, Sato H, Held KD, Nakano T,
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AREH

et (kS O B ARG R (Dic) & fefkiziiiid & 12 DNA ARSI (DSB) ICHIET 2 Jetafk B Th b,
W 1 ORBETEREINEETTH S, L LIcIE CT RIS X 2813 EERITR in vitro BSTFEERR T,
BURHIC & o THAHER SN2 JORRE B L OBIE  DIETCER - B SN0 L L O RinEl B Th b S
R, RIBEEEE N T Qe AR S A R O AR DTRIE S D T L B M L7z, BUHRAFIC X o TEBIDEK S NS
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A) S 87 B iREERE LRtk N o BB R O B %

&4 (X LIRS L 72 CRISPR/Cas9 12 & % IgH 5 £ UF CCNDL EIZT-OWWHIC L 5 t (11 14) O AN TIREFED R
RALED Y A I v 7 CTHEWRESR Tet-Off #FE-R 1202 L 293 e hTERT ASEALARMESE MM 22 &> AAVST FEAZIZHL
AIAATDSB %#FE L, #zH /Dic OAERBEICDOWTPCR BLOHNE S v 3712 X 2 Rl R AR LA (K1),
Wy U7 BRIBRIZ 1L, UWHERBKICZFREFRTOE—y — L 2D LK — ¥ — (GFP/RFP) Z# A AH . Tet-Off
2 & %K gettfk DNA SO IWF & 5812 & 0 A4 U 722858 /Dic OB E L. 5l /Dic 234 U % & GFP (k) & 2w id
RFP (%) 2B T A2MB0MEEZ 70— 4 F A ) =2 X W %479 . BUAE. GFP (k) BX U RFP GR) 0
ANEBRAHT L. Cas9 12 X 2YIM B X HEOFIHOAME L REEIZOWTHERZ DTV 5,

+
AAVS1EE {1 _mﬂm‘
B (1o $Totor TrE Ccaso Y us | cRvA S
CMVp , TetOff | TRE ; Cas9 ; UG j gRNA
Knock-In by HR v
______________ Doxi ¢ Live cell-Flow cytometry
& . CRISPR/Cas9 .
3 -~ l = O tis
: : e FRiTHEED
S B S a
: 5 R < - =
A —
L Chrll - . = Z Dic
................. ; E H O mﬂ Hpﬂ
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Chr:14

1 : Dox 3% CRISPR/Cas9 ¥ A F A B L OHNSY v 37 Z VT U E— ¥ — T v 712 X 5 Rt 2

B) shRNA/ BLEHNC & 2 Yefafh BE SIS E 2 RIZTHNG TOAZ ) —= v 7
FRR R R I e R BT O & OBE D B N B K55 TAZOWT shRNA IC X B/ v 7 5 v R HUEHILHL % 47
W, B5ME /Dic EBEHEOME #1795 (K2). DSBBHB#EST (ATM, ATR, DNAPK, Ku %) B X SR F = v
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7 RA ¥ M3T% (Chkl, BRCAL ¥ =21 ¥, Aurora B, pb3 %) 122UV T shRNA X7 ¥ — DR B L OEIHIR)#E1X
BERQMERIFATH D, GRIE7u~F v E— a VE#EST (727 F ~, Mps3, Rad52, Nesprin, SUN-1/2, Lamin A/C %)
®D shRNA X7 ¥ — O 2 D 5 & & b2, Fififa~EA L, FEOARREEEEEDOZLICOWTHIET 5,
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FRFTHEE
M RRBRFTER - BOE R (B AZEEA R 5 C L I EBRERE Y 7 — - #d%)
M B OB BRFERB MR R AR T« FHEEIZ)
R 0 A ORBREERBUNBREE R AR JET © dE8R)
ZEE

3B (MM) &, BB Y Y BRICBWCRIEZ a7 v HiH (IgH) BIETOMMNT 5 14 FHak %
& LR R S AL DR & SN Do Z OGARIZIEADTH R S N5 720 1T BUSHRRIEE 512 & 5 Gt fky)
WidHe 2 2 & L ALETH B BFUBEIRS OEEFATIE MM RESEY U N EREORIIIAD SN Twiwv, L
7eh3o THEA B Y v 78 IROIEHAL D JRIK & 7% 2 BEMIBO AT 2 BN T 5720, Fx ZIEELBEHB Y ¥ 8EKH» 5
induced pluripotent stem cells (iPS 4 : BiPSC) #8372 L7-2% Z DML tetoff ¥ A5 &4 THMEALFE S FV V77
I —+¥ (AID) OFRBFENFWETH S (BiPSC-AID). 22N 5D iPSHIBITEIB ) v /8Ek & MO IgH #I5T
PR 28D, X bo—<HilliE o353 T CD34'/CD38 DS IMATkME (HPC) 127k %, Shoofii: v 25
A& VT, MM OEEALORIE L 72 5 5% B 1) ¥ 288k, BB Y Y Sk TR 75 3 v 72X o TBEZLL.
IgH BT OB 5 14 Fgetfk L tho etk ElE L2l ch b 2 L 2T A2 L2 A E T 5,

MAREAR
WEARFEIZIEHR ) » /380 B U 8BRSk iPS g (BiPSC13) 124 fufki)i t(11;14) %358 (BiPSC13 with t(11;14))
L7228 A AE B RS MIE R B U > 2Bkl 2R @ iPS M~ o> Bett Rz ¢ (11:14) %2 755 L 720 & 512 BiPSC13 with t(11;14)

|2 CRISPR/Cas9 ¥ A 7 A & H\WT p53 BIZTF ORI ZFEL 7=,

Fig 1(A) Fig 1(8) .
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CLNDL usairepes LEM0] C0 LLRDI updlTas i guimilies IgH ¥ i
=Y i P oo v
Em avdmr |, b [ ci114) der 11 RS IRE) . e HE
; LLRDI uprlrsars : LEhEL O
(e s RS L6 1 @ T Em e T .
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1 i.ﬂ‘.-.%-'.?!‘ll‘.!‘.“.‘.’:“.".’;"_"-‘.‘.."_‘.'_. Fe 1 |H5H analysis of MIBZ-6 with t{11;14) |
M2 HIL14) (B) WAB2-6 1{11;14) (B5) MIB2-6 1{11;14) (BC) MIB2-6 1{11;14) (B6G)
= LI Y * e {LSHA) el ¢ A1) derl] * 0y B11;14) Barld " T ——
ool T e o T
i i * )
........ AN TR || Mg o .
e T ‘ »
e P lgh/cenD1 X v JgH/CCND1
== || o= \ IgH/ccND1

Probe
Grean: IgH
Red: CCND1

L1082

Fig. 1 MIB2-6 with chromosomal translocation t(11;14) (A) Cleavage sites of chromosomes
11 and 14. The functional allele of chromosome 14 uses VH4-39-D3-J6 for VDJ
rearrangement. (B) Translocation of IgH nonfunctional allele in MIB2—6 with t(11;14) (BG).
(C) Translocation of IgH functional allele in MIB2-6 with (11;14) (BC). (D) Confirmation of
translocated IgH allele by PCR using two primer sets as shown in (A). (E) t(11;14) junction
sequences of PCR products of BC and BG in (D), respectively. (F) Confirmation of t(11;14)
by FISH analysis.

Fig. 2
(Al

L]

= . -

Fig. 2 Analysis of BiPSC13 with t(11;14) p53KD (G#28). (A) p53 protein expression was
determined by western blot analysis. Cells were incubated for 1 h in the presence or
absence of H,0, (100 ¢ M) and then lysed with lysis buffer. (B) The co-culture with stromal
cell, AGM-S3, and (C) their ability to subsequently differentiate into granulocytes,
macrophages, and erythroblasts was confirmed by colony-formation assay. (D) The co-culture
with AGM-S3 followed by co-culture with stromal cell, MS-5, showed the appearance of CD347/
CD45* and CD34-/CD10* cell population.

SHEORE
BiPSC13 with t (11;14). MIB2-6 with t (11;14) K UFBiPSC13 with t(11;14) p53KD % I pibkiiiz~ b 3¢, <
Y2 A —<HIIE (MS5) &g E 2 B Y Y EFRADMLER L GIERE~ T ANOBIERZ 1T .
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FRZTHEME
PRI ZEE il R (RRBIRZEAR S S O L I ERRERB R v 5 —  dE#8dR)
FRE 3 (RIS ISR b 5 BT JE T © %)

iEA=:y)

TR FF B 22 DNA #8155 Td 5 DNA ARSI (DSB) 34tk R FE ORI & 22 ) | FiE DGR R T I3ES O
R & 7 %o Bt RS O RE 2 J1 5 & L 3B MIED A OFWIICEE TH %o CRISPR/Cas9 % T 2 2D %efh
fRIZ DSB % #38 L R ta R E 2 H 53 2 EBR TN T 5. 72, ATM 50 DSBISEIZBG-§ 2 BIR T R BTG E
MBI EEIR 17 £ D shRNA 12X 2/ v 7 &y YEFMIZE R 2. ZORZMWT, DSB 7 b Rt R 7 & O
BB R OB, BEHRAFHLRT 5 ¥ 7 F VRS - AHHE 2 S RE O EACA 5§ 5 WhETE & ML
%o

MEERAS
- CRISPR/Cas9 Z Hi\vCt (11 ; 14) HHEIZEE%Z HEK293 fifICiFE T %

L5 EHE (MM) 128 2 gt kiEBEcdh 5 t(11; 14) (ql3 ; q32) Z#F% T 5 %EE%R % CRISPR/Cas9 % v
727 AR WTIER (K1) L7z, lentiCRISPR v2 (Addgene #52961) 2. 11 FF4:fafk CCNDI #fn T Lt
10kb @ gRNA BWELH], & 5\ T 14 FHffk [gH #IZT [ #HIR O RNA BENELY] % 224 CRISPR Scan % T
THA L, 220 gRNAFEHLI= Y 2 —D2DVL Y F I IWVART ¥ —I|ZHAAAT,

d CCMD1-gRMA f Cas9 b
X +— IgH C region CCND1ERMA pam
Chr.11 Hm;u.xn;:wgnﬂ:w:ﬂﬂ.kuu S e wiagig
=+ CCNDlgene = e — El ---- - ln-q._q uuuuu g o sgasei
PARA |l|:|_IRNA cenpl
lgH-gRNA [ Cas9 p
Chr. 14 CII]]:ID IgH-gRNACCND1-gRNA
T lhgene — TR
lentiCRISPRZ
c
t11;14) der{11) (]]IJ IgH C region CCMND1

Ea2 Eaxl

| Ca?Ce CpdCy2 CalCylCy3 CACp -
igHcregion ccNDigene  —offHEHE-oIHIHIHIE- S
[ ]

{enhancers) .
s deraa) COUMLENECD

X1 IgH-CCNDI CRISPR/Cas9 (2% % t(11; 14) FHEDFHFL ~
a. t(11;14) HHEEEZE b, IgH 3 X O° CCNDI1 Eryhcy) & IgH-CCND1/Cas9 vector
c. I N7z IgH C #38 -CCND1 AR T FHHi K

CORY Y — D% & OREBECEY)BE M 2 B BCY) C 5 & L7z EGFP O MM IS EIC X D iR L (K 2a).
HEK293 Mgl £ v A2 & L CHB S8 TR 7/ & DNA-PCR Z W CHRMEAAE L TWwD Z & 2 L7z (M2
b)o H—DUEEMI 2 0— > 23w, t (11 14) BRI T2 — 7125 % FISH ClEZER L (M2c), 70—
MOFTRTOMAI, t (115 14) derll, t (115 14) derld O EIEHFED S iz,
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@ :sequence differences compared to simulated translocation

2 IgH-CCNDI CRISPR/Cas9 2 & %% ) At DR & i M b D ELH)
a. EGxxFP @ 4t35m4H12 X 5 IgH-CCND1 CRISPR/Cas9 i D2
b. IgH-CCND1 CRISPR/Cas9 & A 293T Milah 5 7 0 —= > 7 L 7=z j5 O KK
c. HRIEFE 293T Mifluds & O° BiPS Mifieic 315 % FISH % fiv7z t(11; 14) DR

-shRNA IC &k 3/ v 7 &y U Eiefila o3

U6 promoter @ T il A ez 2 B0 & 4 5 B short hairpin RNA B2 = v F2HlAKZ 2L by 4 VAR
77— L. 74 VA% HEK293 M1 &4 S & RT-PCRIC X ) B BIA FRBUAHRE Lo wTho ) v o5y
YHifE L. 5~ 9 FIRE DN EIEFORBIIHASBE I N/0T, Z oMz Hv ClEEEERZ 17572,

BT v IV OWEREICE 2 5%

#7358 IgH-CCND1 CRISPR/Cas9 W A V2 %, &4 D v 7 ¥ HINBIZEA L DNA % B L., iz 45 5 i
QPCRIZ& D t(11; 14) derll B LV derld & Zh 2Rl U7zo MR CHEEE % IR L 2P, AMPK, MTOR, NBSI,
TP53 % / v 7 & v L 72/l Tz SR EE DI 23783 & 7z,

SHOEZE

7y 7 F ey R RN O EFLEL L 22/ % v, IgH-CCND1 CRISPR/Cas9 R fth ) By D n A=Y X 27 7 — 12
XOFBINLPARFEOAEKE, QPCRICK D ERMICHER L., MIISAMHE & mEEEOMBE 2RI L %
FRELTWS, F7, S X SIS R A AR EHEICE R 2B 720, BEFEH % IHE O X iz
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Induction of t(11;14) IgH enhancer/promoter-Cyclin D1 gene translocation using CRISPR/Cas9. Tsuyama N, Abe Y,
Yanagi A, Yanai Y, Sugai M, Katafuchi A, Kawamura F, Kamiya K, Sakai A. Oncology Letters. 18 : 275-282, 2019.
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Analyses of sequence-specific DNA double-strand breaks and chromosomal aberrations using CRISPR/Cas9.
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JEBN DL, 3 b b EEMEZ MRS 2 MM — 2 EH TR SR 70 —F V0 TH L I Lid, MAEDOE
DF 2T Y TNA T Al ESWMOREMEE AL S 27217 Th L BRETEOEE R RIS DR ME LT,
WAL 7 02— ORI MoK E L CHAEZRSNTWA#E 21, Mz (CSC) offETH D, CSC HTHCH R
ToHEEBIT, BRI E LTt - B L. ML L7Mile & & S ITER 2R T 5 L v ) BEEEE T VS ERTH %o
CSC XD FE I HHIRIUE 2 R THES MO 7 0 — V2 3F8 L, GBI OMBEA B2 2 &, 2 OWHHIZHIA
BNCIER & 72 B0 BB L 72 ZHIIEIZBTHO A ¥ — FASEW 20O AZ b 725 L, WIRMIC S EEES 2 812k
%o CSC DR BHEDIMEREREOEBECHEOR TH D L DEZIZD &, CSC #IEMW & L7 IHBEDE O HIEI IR
REEZBND,

C-X-C chemokine receptor type 4 (CXCR4) &, 7 MREMEOZHART, 7 EH A ¥ CXCLI2 DFEEHEITL-T
AN D ¥ 7 F MEZEZR TG LD SR ESEEEO T, Thb b, Bl %o NI RES €%, CXCR4
WFIEFHIC S BB T 2205 CSCIIAKREIALTWS, ThETORE T, £ < OEIEHE R MBIEE T % ORI HH:
AINTWD, L7225 T CXCRE M & L7BRBOERMEDSE 2 G5 720, CXCR4 WTx 3 2 PRI H e ki 5 1%
DIV a MERBT 27 25 F 2 211 C"AD R L BRI X 2 FBER O M B8 L C P At BT CXCR4
itk ("At-CXCR4 mAb) ORHNEIRE % 5H4Hi§ % preliminary %2858 % 175 720

AAEEAE
1. WFgekik

Ht CXCR 4 #ifk (Abcam, Cambridge, UK) (2 At B X 07T ##ik L. *"At-CXCR4 mAb 3 X 0" ".CXCR4 mAb
ZUERLL 720 T3 ["I] sodium iodide & LCHENTWE D2 MEA L, At IS O 4 7 0 b o o Tl -
WRAITWER L7z, BERE LT Ak Miark U937 2A L. 10% 45 8I0E. X=2Y Y25 ICA ML
TR A VY ZEML 72 RPMIL640 B FEHH T 5 % COxn 37TCDLEMTHRE L 720

8 M4 DM BALB/c ¥ ADEHM TIZ, 1 x 10" ® U937 Mifa 4t L. ST F VA2 ER L7z, #%5.% 2 — 3,
NEEAARFE A% 200-300 mm® & 72 o 72 TR L 2B 2R V<) VEE L2HBNT 7 14 L IaE LTyt A & R
L. CXCR 4 §ifRIC & 2 BRI 2 1T\, w7 ATV OIERICBIT 5 CXCR4 D5 % F-4ll L 72,

WIZ P A-CXCR4 mAb 3 & U8 "I.CXCR4 mAb DESEE 7 VI BT 2 ESEM 2 & ITARNEIREZ B 5 22T 5720,
JES EAEAT 10 mm FREE & 7 - Z2BERICL 5 2 ORERIUAZ BEIRD 3% 5%, 14, 1. 6B XU 24 BIcEm%
RIS, RELWE L72% IR e FERESES L OEEZMB Lz, Tnoomfid, BT RFECEZZHEL.
REBEEICANTYIVA Y V7 —CTREREZIE L, FRPUEDIEE B X Ol ~DEE L %ID/g TERILL 7z, FIR
PRITIEMEZ ERE2SMETE L WzD, % ID TE={bL 72,

B, BIEBRIEE OB ERE RS CTRB S NGIEF IO &, B EBHAE LY L CHEEL 72,

2. WIFEHE
U937 5 D S MRk et Cld, SR oM & Mg 23« S, U937 12 CXCR4 # R L TV 5B Z L DD D
bz (K1),
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1 U937 > CXCR4 sl ikgetn

b AMEE LG D cell line THh 5 U7 2 BHIL72X — F<w 2128513 % *MAt-CXCR4 mAb 3 & U8 *L.CXCR4 mAb
PO G 2 K 2 1R #5555 6 BEFIZ, “"At-CXCR4 mAb 3 X 0F'""L.CXCR4 mAb i&, X— K< ZAIZETF
R L CUER L 72 ISR L T B0 i8R & o Tid ™At-=CXCR4 mAb & "LLCXCR4 mAb DHEREIZED R S 7275,
% OFFEWEC BV T RO EME R L7z, FIRBEOHERIE *AtCXCR4 mADb %% T.CXCR4 mAb & gL T
ZINIE . MALCXCRA mAb DN TORREE BT X 7 F LA R Sz,

30,0
5.0
mA-211 m]-128

20.0

10.0

B

. ““““"uhﬂ““nuﬂhl
PAEPLLL] PSS AL

2 U937 Bt~y ZI2B1F 5 MA+-CXCR4 mAb 3 X U "L.CXCR4 mAb $5-% 6 I [ kM54

=]

MG P, 1 RIS 6 BRI R T b m <L 24 REHIRICIZIET LT b, — IS IgG il R BB AT E V7290,
AL O X9 IR AT 7 BRI & BB 2R L AR ISR R W EE Z SR T WA, HiRo i B)RE R
JEBERNE, EHRPRIC L > TEDL YV EZLOTH Y., SO At OWIRAR Y 2 Z R 2 LY 2 E R
BRETHH ., A LPURE AL X BHEBICHICEL TWA b DL E 2 S/,

PLEX Y. *"At-CXCR4 mAb AN T—EREALE TH 5725, U7 M ICHILT 5 CXCR4 ICHER L. ZoHRI
EHRAIRE G2 BAREICHR L Wb b LRIz,
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8.00
m211A: CXCR4

7.00 =125 CXCR4
6.00

5.00

400

3.00

2.00

1.00 I

0.00

1min 1lh 6h 24h

3 U937 #hli~ ™ 212B1F 5 M At-CXCR4 mAb 3 & U PLCXCR4 mAb $%-5-£ DRI Y 72 JE55 00 75 A B

SHEORE

AIFZETH 72 T ACXCR4 mAb OIES SR, Mo HUR SR 2 Bk PUA & LI L TR o 72 S
13, CXCR4 P EHRF R PR TIE % <. A LML CXCR4 SEBAME W REME R L 729tk ® CXCR4 PLIFE~
DOBAER PR BB O 2 E5E 2 b N b, RIFETIZ. An/zfileo CXCR4 FEHZERmIL L TV, in
vitro IZB W THEERPUEAOMIIR A1 FEEERPURIC L o THESIN A Z L2 MR L TB ), FkbURIZPUREEEZE L
CXCRAPIFIHEALTWA I EIIW LD TH S, MAt-CXCR4 mAD 13, JEE 2T 5 CXCR4 ICHRIICHA L. IE
BEF VBV TEWES HALIESNZ 25, b NATEE BV IS U937 124§ % *At-CXCR4 mAb 12 X
LiEHE. SO E T 2 BES DL DL EZ LN,

AL I X 2 BB FIHI L, o MO TRFEAH B A © ILEIESS (03 2 A AR L b b, SHBITHBIRIGH 2%
2T BB X ORI AR & 70 ) 15 2 Bt OWRIDGR R O FFli & & B 1S, Mrp R G B AEAE S 5 A G o R A
ERFZERREE Lzve 207201213, AWz 5 O X ) b CXCR4 X 2 BT O B itk % v CRs i sk o4
BEITHVEPDHDEDEZEZ OND, T2, o BOBEIMIIHE L L T Wi T, MAIZREELEHEPTH O EoM
fara o= —Z2BK L T b 2 L AR SN2 MEHEE > CSC DB A% Tl 2 MEaEmc ik, €7 uikbe PHITS
ZIILOETHEYTFANOFE T — FICX M RI DA 2 E 2 BLEDH 5o

F7:, 2ERMEOM, FEkIC CXCRY % 588 LI Z M O @) 2SR BEHE (20 5 ARG o A3
IZoWT, BIE TV TOBRBERIC L B EBIETR, o IS X 2 IEFMBOREELR X, e REMOBLED S OME
AT, AER o BB O FERLICINT 72028 2 il Tw & 720,
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CRBELODOH Do MEBERTIE, PSRN 28 0EERET — 2 QLESE PRI IR e i
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FRFME SRS, 2019.11.2829 L (O)

BWA, %2 BA, BAXHK, WS, mEEL, WIEAT, S5 IR & AT REELTIE
Ry ARy T a ) X7 THHALSERER T VAR — Y PO, $32 B HANA Tk
2019.11.2829 i1 (O)

W2, 2 B, BAXH, MERSZ, REET, REEAT, BB O & AT ICIHSHIC
irAE 2 AO 722D MR 5 TR T L7z SIER OGS, 8 32 MHARNA & 5 U1 LM EAHRE. 201911.28
29 F (0)

WESHAT, %2 BA, BmAZH EHSZ, REEL BHNEA, 3 & SR JNERNE 1 ki
T ARIEF =y 2 KA N HERA SR EOMARE. B2 HARNS + 1T ¥ 1 FREMERRA
2019.11.28-29 [l (O)

SEARBIMT. T F THESR LMRE IR T B iRk, 5B 32 M H AN A 4 & T ¥ 1 FREMERBAT AR
2019.11.29 & (O)

WSz, B AL, & BA, BAX#HE RwAaR R EEEST, R4, B 8 BAEXR
BB, T-3Edemst, SHARHAT. WCEYE Bz S W B0 A 5t Claudinlb Pk A HIYE. 45 60 [l 0 ARifE A& A il 4.
2019.126-8 KBx (0)

BARXH, WO, TR, % BA, IS, REEAT, RAIMA, M 8 FAKSER, W
$5KBAT. Delta-like 1 homolog (DLK1) #AEMg L L7-iAH TS X OHIR ORI OMET. 45 60 1] H AM#E 5%
M4, 20191268 KB (0)

4 B, ERZH, EREZ, RBRaR, mEEE, EEEST, RANEA, B & SAKRIAMT. EGFR #EIZ
TR B W T, TP53 ZERBEMHH Tid Tumor Mutation Burden 25Eivy. 45 60 [8] H Aif £ S FMES.
2019.126-8 KBx (0)

MEBEAT, & HA, BAXRH, WHEibdz, mEEESE, BANMEAE, B & SR IR 1 kiaHIC
BUIBGREF =y 7 R4 ¥ PHERLALFBEGNAL U A > OB %60 bl H AR RS2 MES. 20191268
KBz (P)

WA W, BREEAT, D0 b % BA, BAXHK, MEIAZ, REEE, BAEA, H 8 SAKIMT
Pembrolizumab & Pemetrexed+Platinum $#] 6 FI#EE G R ICEIBE A 2% 390E L7z 1 F1. 55 60 [0 H AR S5
MifE%. 20191268 KPR (P)

WEETSH, Ba W, WO 6 & BA, BARRHE, ERSZ RBEAERL, RHET, B4, &,
ARBLT. B-catenin % FEHL5 2 IE/MNAMINE I BT 5, BHRIKMITE Y > S EROEENREKTIC X 2 %k 2 7 =X
J—2 3 a vy 7. 860 b H AN S FMES. 20191268 KB (O)

Wa o, & BA, AR, EB&Z, REER REEST, RENEAE R & &HkMT. = Kus Tk
JR TSR E I 2 BT L C R 0 I S48 & £ 72 R, 45 60 [ H A i i 4%, 2019.126-8 KB (P)
RRITEAE, HERARE, RHIMRYE, ZEEERGEN, dedf PR OWLHRHIE WARTERE, SAEAT. SREAVEHECREM CR 29
SNz, MR Z P> 7o RS RIANED 1. 45 60 1o H AR 244, 20191268 KB (P)

R ON il IR, SRTEE BAREMT. AEHKLIZL D Pembrolizumab kA HIE LD R 2155
T % FISIE/ I IGRE 2 B1OREER. 45 60 Il 0 AW # &M HE4. 20191268 KB (P)
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65)

66)

67)

68)

69)

70)

71)

72)

73)

74)

75)

76)

Wil I, MR B RITEk, SEAREAMT. U BU 2 RFTELT I 233 % Durvalumab o i B
45 60 1] H ARl 2 x4 4x. 2019.126-8 K (P)

BARGMT. BiASARIBICBU W 7809, 45U, Lung Cancer = 7 WEB £ 3 —. 20191212 #E&R XD
fis (0)

Bt i, o7 /Z, ik NS g, MR B TP @k L0 S R R R R x5
WT1 X775 FB LU MUCL 7OV A BRI St F o it 7 2 228 DRSS 67 Inl H A LA 15 99 27 23 ik 2l
s (0)

— PR, MmN BT 5 HLA BEMmAEOMES. 55 67 [l H AR GRS SR s, REARAEAR,
201945 A 23 H. (0)

—FRER. EMBAREAICE T 2RO 2 b0 (MIREOYH5). 4 20 10l H AMA MR A S E s, 4
RILRHN, 20194E7H7H. (0)

JIMAZEAN, AT, HFE, AAER, BHNLHE, Jtl—%, SRk —FEEL BuHCHEREEL AT —
e 2 R OB 724 T MY 72y b O#g#ER T Mldz 2k (TCR) AT, 5 28 I H AME G2 RE, BH
W R, 201949 H 23 H. (0)

—RJRR. MRENRIE Y — 7 T 2 A X Bk AR At O e TSR O fNT. 45 28 Il H MR E &1 2R A,
FHRAHET, 201949 H 23 H. (0)

JIMEZER, AT, LA, L E, FEEe, AR, HEAMER, AR 58 —FRE Lheeh
T MRS 2 HR L7zt m 7o T MIBL o B 45 81 [l H A2 &5 4%, HUTHR, 2019 45 10 H 12 H. (O)
BORERHS, BERPR, oI, SHHME, BEAM, JNEEN, ZHEE-8, mBNE —PEER B
Bk s sz, Ly ¥y MK, MLLTI10-PICALM Btk H3F QM ARG, 45 81 Wl 0 ARIME a4, B
5B, 20194E 10 H 13 H. (P)

—JFJ&k. Comprehensive analysis of T cell and B cell receptor repertoire reconstitution in recipients of allogeneic

hematopoietic cell transplantation by high-throughput immunosequencing. &5 53 [l H AR#EF AW ) — XA OV —
FostRay, BB, 202041 H 25 H. (O)

—HFRE. Y URTY AT IR L EAYE /GVHD [#ERENEIESY — 27 2 2 v 732 X % [ E A R Al
BOGRIETIRESEOMNT |. 55 53 Il HARBENAEY 2 — 34+ 1Y —aie, WA, 202041 H 25 H. (0)
B, N, REPER, A, SeREn, HHME, 8Al, =ZEE-K \EN%E —FREk
YA BEIZBITS FBM LY X Y ORI, % 42 b HAZMARBHEA SRS (0) 75

Ichinohe T, Kawase T, Fujino K, Edahiro T, Toishigawa K, Mino T, Yoshida T, Nagoshi H, Fukushima N,
Nakamura Y, Kitaura K, Shin-I T, Suzuki R, Homan JE, Bremel RD. Longitudinal analysis of B cell repertoire
after allogeneic HCT by comprehensive immunosequencing. 4 42 I8l H A& MR AE22 &% 4. (0)

RANGERE, NHEZER , HEade, ARRSER:, maFE, AT, Lalldt, BlEE, Fkwz, ssRkE—,
EABE R, A& &, —FRE TALENIZ X %57/ AfRERM & AV 72NENE TCR B#IZFD /v 7 79 P RO
Hi@ A 0B A, 542 b B AS R aR %, (0)
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FRZTHEME
WBEBNITEH - A E2F ORRRYPRIE TR R EIE 0T - ¥
PO (RIREB R E RO e « Bd%)
WA T (WREZEMRYSC L IERERREE Y 5 —  Bd2)

EER

RRFEFE T ICH D4 Ml (ML, IR, 2AMIBZAR L) (2B 2 IRFBICEA, BEAHEE S L O
R RRIC S 2 BB 2 0 LAOVTHI L, S 512, IR L 2P AEHIIIC S 5 2 DINEEOHEZ B 5 012§
% & 3IT RERER ¥ 7 OVEIING X B B E R OIS TR % 50 S5

MAEEAS

MR T HERE OMEFFIC LT H D MIBICIRMRERZ (REEKR) (SIS 5 720 DR % 0 F R DM D o T %o
MFERRZ (KER) . SRICRESNZRETOBREZKTOALZ LT, £ oE, fld, &l OECmE (0§
L) OB, MiopE, BIRWK. 25A% ETHBEMRARIC L 2P oRER2SREFECHELERTLII LD
GhroTEIz, Thbbh, MERIGEY 7k, MM OEEHEHERICHBO TEETH D . ZOHlH»REHEICE
WTHIEHICEETH L LWL R o TEZ, A b, TN FTIT, IEFHRREI oML, Bl 2 2% 2 MR,
T OS2 X 5 DNA BB BT BKEEE O 7 F v o BB B $ A 281280 ) LA TE 720

K7y x 2 bTIERERE Y 7T VHTBNC X 2 BETEEERANOISHERZO S L, <7 ZEKRIZB T % 75 AR,
RO ABAIILIC B 2 KB RIR SRR OB L OHIENEO RS, RERSHREORIEICIT T, b M AMBRICE
FRREERICE Y 7 F IV EREY AT LB LS EORE, €L T, #1505 FHEOMIIHEIIZILY A
TWb, T&bb, RBRFEREE THEEMEICE T 2 TR b0 5 FEIRBTET IV (B4), 7 AMEFEIBT
BIEERRE TS AMBOBIZET IV (), & MBI Z V72T X 2 BUSER R R & AR RIS A 5 T O 5Bl
BEAENTET IV (BAR) OFFTICI) ATV S,

F9, BPEEEE HTRERS O 7V 2 IGTAL L 22 R RIS Z . 100, 500, 1000 mGy/day OARME R S
RS LT, oMM Z BME Lz 25, ARELRENMIEZRD SN dolz, KIS, THHEBERBU#Z 3
H ke LTS L2252 5 RNA # % L, RNA-seaquence {7\, Bz FRBIZE) % MW HLME Lz, &
DOFER RIGTOMBLIZ IR T, HEROWINIECIEBILR (2 /RN, 723, /2 TFI3Ed) ¥ 28578
AU 720 BBREE W Z L0, EBEFRURIEIC X VKBRS 7PV 2 G b S e/ Tk, C ofE S IRAF 5 B4
BIPBE SN LD otz TNODORRIZ, MBS, PR, NSRBI X 2 KRFIREE £ 7213 HIF &L
HIZX D HEHRR E RO BUSUC A ZIH S s 2 EZ2RB L TE Y R E F 72 X IR IS X 5 BB
N % AL REEDE 2 iz,

EE~ T AR AT, REHEEREBAIC X 28 a~0RE LTI, 2O, 60 5B OBERAD 24 K #£I2IE,
FAYIML A D kit By B ORAHZ RN L7225, 2030 = —JBREEISEIE T L Cn- 2 28 L7 GhsefE
BH) o

SHRORE

AR AR & 0 BBIEH L @B FREOT ) v F X Y M 2TV, BEY 7 FVREREH S 22T %,
SO LT, N TFT—=va Y EfTv, EBI5T - 0T ORI 2170 o IR T 23 RUEERIC X h Il sk
VTP VERE L 2ITT B0 WL % o o, BT REOFEBIHI G K HIF * DEC 2335- L T2 D7),
7213, TOMORFIZX 2HBAHS 2L, ABINZ Y 7 F VT 2 2 RET %,

FLWIFERE & LT, MFEIHRANNL DL - Bior b, B X OBFEMBEFEICS 2 2B LB 2572012, 1
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EYEEFNVE L THREIT 5,
INOLORREF Lo, KEEE T 7 FVEIENC X 2 BRgHREERE, 3 42b b RETHEHICBIT 5. KBl BiK
Wk, Fe iAo HERT 5,

R
Kazumi Shimamoto, Keiji Tanimoto®, Takahiro Fukazawa, Hideaki Nakamura, Akinori Kanai, Hidemasa Bono,
Hiromasa Ono, Hidetaka Eguchi, Nobuyuki Hirohashi. GLIS1, a novel hypoxia-inducible transcription factor, promotes

breast cancer cell motility via activation of WNT5A. Carcinogenesis 2020, inpress.

Takahiro Fukazawa, Keiji Tanimoto®, Looniva Shrestha, Takeshi Imura, Shinya Takahashi, Taijiro Sueda, Nobuyuki
Hirohashi, Eiso Hiyama, Louis Yuge. Simulated microgravity enhances CDDP-induced apoptosis signal via p53-
independent mechanisms in cancer cells. PLOS ONE 2019, 14(7): e0219363.

Zhang X, Moriwaki T, Kawabata T, Goto S, Liu KX, Guo CY, Li TS". Nicaraven attenuates postoperative systemic
inflammatory responses-induced tumor metastasis. Annals of Surgical Oncology 2020;27(4)1068-1074.

Sugawara S, Ishii S, Kojima Y, Ito H, Suzuki Y, Oriuchi N. Feasibility of gamma camera-based GFR measurement

using renal depth evaluated by lateral scan of 9mTc-DTPA renography. Ann Nucl Med. 2020. in press.

Fujii M, Ichikawa M, Iwatate K, Bakhit M, Yamada M, Kuromi Y, Sato T, Sakuma J, Sato H, Kikuta A, Suzuki Y,
Saito K. Secondary brain tumors after cranial radiation therapy: A single-institution study. Rep Pract Oncol Radiother.
2020 Mar-Apr;25(2):245-249.

Nakano T, Makoto S, Torikai K, Suzuki Y, Noda SE, Yamaguchi M, Takeda S, Nagao Y, Kikuchi M, Odaka H,
Kamiya T, Kawachi N, Watanabe S, Arakawa K, Takahashi T. Imaging of 9mTc-DMSA and 18F-FDG in Humans
Using a Si/CdTe Compton Camera. Phys Med Biol. 2020 Feb 28:65(5):05LT01

Nakayama Y, Mimura K, Tamaki T, Shiraishi K, Kua LF, Koh V, Ohmori M, Kimura A, Inoue S, Okayama H, Suzuki
Y, Nakazawa T, Ichikawa D, Kono K. Phospho-STAT1 expression as a potential biomarker for anti-PD-1/anti-PD-L1
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Okonogi N, Suzuki Y, Sato H, Oike T, Yoshimoto Y, Mimura K, Noda SE, OkamotoM, Tamaki T, Morokoshi Y,
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AN, BALHE, WEERE BEK— WS, Bl SRS K GLIS1 ORREMT. 28 44 [l K
GHGEEE R, KR, 201982

W, AALEE. BEK—, BANSE, EENZ. KBRESAMBICBTSE T 4 X7+ 4 — MRAIOHUEE
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Suzuki Y, Okonogi N, Sato H, Oike T, Yoshimoto Y, Mimura K, Noda SE, Okamoto M, Tamaki T, Morokoshi Y,
Hasegawa S, Ohgaki H, Yokoo H, Nakano Y. Combination Therapy of Intravenously Injected Microglia and Radiation
Therapy Prolongs Survival in a Rat Model of Spontaneous Malignant Glioma. European Society of Therapeutic
Radiology and Oncology’s (ESTRO) 38th Annual Meeting, Milano, Italy, 2019

BARFEAT. BUNMUAHIC X 2 PUBES 5o i O Bl & WK (RIEMU MR . 46 10 MBS A 2 2 R &,
B, 2020. (W—2 v avd)

$iAR7%47. The Basics of Immuno-Radiotherapy (combination therapy of Radiotherapy and Immunotherapy). & 32
o] H A BRI 2 Bk 4y, bR, 2019. (2RI 7 4)

ARFAT. SIEMGTRAH (Immuno-Radiotherapy) DOFEBEL [RIKR. 5 7 MRS HIKZ W - IBHBANMI7E R, H5OH,
2019.  CRR5IGEE)

$5R#AT. Combination therapy of Radiotherapy and Immunotherapy (Immuno-Radiotherapy): Basic and Clinical
aspects. £ 78 [l H REFMGHHRFE SRS, MR, 2019. (U RIYL4)

#K#&1T. The Basics of Immuno-Radiotherapy. %5 78 [l H RE AT A SRS, Mk, 2019. (F#&iH)

B ARAT. SIS BIAEE (Immuno-Radiotherapy) DGR E & BUK - R, 45 O [l H A K59 B E 555 27 & WS
WY I —, B, 2019 (S Fav - kIF—)

SEARSRAT. WSHEHIC X 2 HUHES SR O Bl & IR SRR RRE) . 4 21 MR - KVURC SRR GRS >~
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B E 7V % Fl > 72 AR IYE O BF 78

FRFTHEE

PTRRBARFTER - kIl HEZ CRIRR AU B E PR AT JERT © i)
A BB QR BRI SRR R AT 78T © #ESd%)
FAI ESE (R RSAEUR A B S5 BERRIFJERT © B30

A=)

(1) BEHMHETRET v PHIRRBESAETT IV : TRETOMIEL L. BHET v b ORGHREERZ . BREEICBIT 54— b
77 V—BRKTORS s RE SNz BAICE A — M7 7 YV —olED, RIS 1R AR 0 205 1 o B
B L B OFIRIC LD X )BT 5025,

(2) I v MIAFHEHRREZEE TV 0 9y b HURBUSH AR I B RICRIEZETH 0 . XARGTRREEIC X
D HIRBOTEREFANE X OB R EADPT SR ENL I EWRENT, 5. TOBILOTEMZ BT L. FrAk
W B B HEHRERZ D A = XA L2 W S22 T 5o

(3) BRAFY™* RHM{E T~ Y A€ 7 )V : BRAF 0 HE & WZe 3L ¢ HURBWE 23589 L. PTEN K ZBEAF Chilis
BOWZHZ LR RM L7, 512 TGFR2 RIAGHF CHBIEIMRHEEINE T—F b/ TVE, ThHEDIT A%
FAWTHAE - R OFEM 2887 2 I L T <,

MAEREAR

1 A1) A=r77Yy—HEEoL FuXIruoodr (HCQ) 200 mg/kg % 6 MEHEY: Wistar 7 v MIZHRERI 3 H
PREOPS- L. MRS E 4 Gy &8R4 3, 6, 24 1M TONRE. HREO 2 o BEHISE 0L E <7z,
AR ClE, HCQ HG-MHF IS G4 & X, TUNEL BpfEMilaBuc A B L2 o g, Ki67 Bl fud My
24 TR R L, A= 77 V=B S 287 THBH LCIII/LC3T & pb2 HHICHELZLIIA bR v, L
7L, RT2 profiler PCR Array {2 & V) 5% 24 Bef o4+ — + 7 7 ¥ — BB A7 O FEBL 2 AT L 72458, HCQ #%
S8 I3 IER G- H X, Maple3, Park2, Snca, Ctss, Ulkl, Mapt 72 £ 9 BHIETHABEIET 5 Z &350 o7
¥ 72, Mg 3 53BPL N 7 + — 1 A %iE, FERGRECH AN HCQ H#5RETh 2 Il B 72 5 720 HCQ Witk
5 O HpE R o IR EMIEE & LT, WMo L HEo+ — 7 7 ¥ —BHEERETF 2 S L~V T
THIEERBRL TS, ThODONAEZETIRHERENES & RREEY R TRE L, 720 HCQ RS
12 & 2 BEM OB BRFREFRBEE~NORE L WD -0, 6 HEHEYE: Wistar 7 v M2 4 Gy BiSHERATIRE 2
1T o 72358t HCQ & 578, MRS 0458, HCQ HEMLZRUMAF L, 18 4 HBRICHIRZRILL ., JE
BREREPMRIz, BAEL2ETOY 4 TOEERERIT. 4 Gy BEHIERG 2515 Bd 14 61 (93.3%). HCQ #*
R 13 6IH 91 (69.2%) T. MGIERGREIZHANHCQ HFERIET D THIMENETH o 720 BIEFEA L 72 IR
JEE I OWTIIT 2 To TWnb L ZATH S,
(22) #Mie (438, =HEE (47 A, 77 i) Wistar 7 v M OHISAIIC 8 Gy O XMURATIES 217\ 18 7
H &0 WIRIRIES; O35 2 f 72/ Ml 3 EIEE R AERPE N2 & IR MICHRRERE 2S5 2 &
Do Tz NEE A O MEIE 4 i< 1330 4 7 HET 082, 4 7 H#T033 ThHo7ze T/, MEEHOIEHIH
fa= b FHHEE DT D E e 4 BEEGIH THFE S W/t T, B Tor— 177V —Bi#y >3 LC3, p62
DREBVET LTz, w2204 — 7 7 TV —HICE DL 2 BR T OFRBULT 258 EiR, =BT v - OB
FHRMEE TR ON. IS ORIR 2 EB#4 ICRR2019 THFE L 72,

(2) 1HAEOHE Wistar T v FSHERIZ X #£0, 6 Gy, 12 Gy #5595 (Control, NeoX-6 Gy, NeoX-12 Gy) #HrZEAFHIHUR
RBEREE 75V DFfAT 2 D 720 BSOS E LT 8 Milkniy (BfREE) 120, 6 Gy, 12 Gy @ X #tHg#E (Control, 8wX-
6 Gy, 8wX-12 Gy) Z#&E L7
(2-1) H A IISET X RIS X 2 RER NI H S 22 CTh o7z (M 1). NeoX-12 Gy BETId X MBE% 4 B
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THBRKERIMOMFIAA SNz L, 8wX-12 Gy B TIIBMED B %72 720 NeoX-12 Gy B HURBRE
i3, 18 K TILT L7225, RERIMIHNCHE S Z2bTh 0. MM ERADOEEI D572, — IS, FEHA~D
10 Gy P OBEBEC X o THRERIFIHI A S T L A5G ST 225, KEBRTOIEFRMEERE (TR
KT 096 Gy THo 7o fito T REF N CTEE S NAREMIIIENL, FIRBREE % — K ERN & LT T RAEH
KR EN LB LZ 2 b,

(2-2) FAAIEER X ST X 2 FURIREILO/NELIZOW T X ) S5 ICRET T 2 720, o a0 4 FHE#S X
O FEARmRE SR L7 (02), HAIRBIEROY 4 ZO5hd—HTldse {. — RIS EEIZERE W 2%
SNTWVEDT, HURROMLE & Tz natill Lz HAFH#EEE (NeoX) THi/NL7z0idawf N
Bch b, LEMEEOREIEELZ T b oo —7 8 EEIRATE BwX) TIXHERY A ANORBEE L b 57,
K OXHREECH O 7% L 512, 2:8#~ 8 EE O MM I HURBRIEI Y 4 383 % #4710 X gt
XD CoWRO NKE] ARSI S 7R, oHIRBRC IS [/NIELCTwa | S LR > 72,

Peripharal zone Maox-6Gy, 126Gy Bw-BGy. 120Gy
BwGy X
Conieol 001 . oc e
- P - e
l Bwii-12Gy —_— Brk A |
E B
am E
= . ]
E E 1030 |i.|.1—.i_ * toooe
=
o W e | | D] .
Cebeid  Epiheliom  Oodesd  Epiheliom  Colikd  Epithedivn el -
i) o ey obd 2wy old 18 weshs ol 1B woois ol
. Cantral zane Meox-EGy, 125y BwX-G0y, 120Gy
c.
_m ] i i _md 1] i) =
S P PO I LA & -
LI A TR o 23 EL 2 g
ie 3 £ 1 i : 1 5 -
- 0 E: E = =1 z m E n
197 [6f  fe8 544 358 . 1eE AW e
1 iy "}j "1 O34 L3+ PRMEE WEE BENE BEE S EEE PRENE WEHE B
3 it o Cobokd Fpthelism  Coloid  [pehelum  Coliod  Epshaium Cofdd  [pehaiue
Ew.o. 18 w.n. B 18w

s T weaekes old & wagies old 10 wesehs oid et il

1. BrAArisEs X B 7 v b oREZE (s X OHUIRRE & 2. AP X M v RO a0 A R XU L

(2-3) HURBHLEL T O thyroid peroxidase (Tpo) & — #1. FEMFHISHE X MG T » b OHURBRTO Tpo & Tg mRNA

DFEBIL NV
thyrogloblin (Tg) ® mRNA 5Bz & L7z (£1),
FURIR VAL S0 B IR EE S 723, — 21 Tpo ‘13“““9:5 = Tpo Tz
wee L1
Bl BEI 22 2L A5 5 hat
L Tg DB L5 L’l%ﬁbﬂ’i LREALHE IR S Control 31+ 004 135 & 178
kﬁfi‘ﬂﬁ)ﬂfb\%o %ﬁi{%%ﬁ%KX%ﬁﬁﬁgﬂ“@‘i\ Tg NE‘J‘X—&G}' 37+ (64 170+ 011
DFEBHMET T % —75T Tpo DFEBIA EH L Tz, NeoX-12Gy 29 + 019 + 092
¥ S - LY 2 RS B
AR CHE SN L IBREEIbIE. Bk 8 weeks old
7 BAL 2o TWAB T EDTRIBE N, Control 19 + (.69 46 + 1.28
(3) (31) Braf™*;TGFbR2™"™ < A D WIRWIZ Ad-  NeoX-6Gy 57 + 085 260 + 3.0%
TgP-Cre (HURBRIERIIZ Cre 2 RBlT 275/ ¥ NeoX-12Gy 50 =021 254 + 1.60%#
EERELBraf Y = AL HEBELT, 67 HT Control 39 + 027 359 + 271
HURISIE S 1256 2B A5 5N, TGFE ¥ 7 F v Ry NeoX-6Gy 51 + 1.07 322 + 551
CHEREA N RE SN L ERM L (M3), eoX-12Gy 8.1 & 0.60%* 223 & LOI**
TGER ¥ 7 VA WA R MV o o) 4w L0 a4 2eh
p RPN - 8wX-12Gy 34 £ 062 380 % 509

M35 2R TEL, MmislI3BERBTTH A
(Shimamura M, Kurashige T, Kuatov R, Nagayama
Y. Acceleration of BRAF"* . mediated thyroid

" mRNA levels in fg/fg b-actin, mean+S.EM. (n=5)
* . - indicate significantly different from each contol level.
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A BrafihyV600E; TgfBr2thyr-KO/KO

Non-injected lobe Injected lobes

6 months 12 months

HE (x40)
Control

)
=}
I
=
O
=
o
S
¥
<
5
[ro)
Non-injected Injected >
C lobes  lobes <
o
S
=
w
T

4. 8~ 1275 H D Atgs™ " K0 < 2 Tid, WIRER N
ML D SEHALDBE A SN

3. 6 A THRELLEG I uru7) v 2 X EHTLD
D?H, FEHLEVDDETHo7 (A)o M Tl Ki67
B iR A3 L Tz (B)o BNE AR R Z b5
FRAEVE B T2 b2 O B B L T s e (O

Al Follicular adenomas Carcinomas
Normal Conventional Oncocytic Conventional Oncocytic
(5] ] =
HE
-
MIEAP

x200

[B] XTC.UC1 HepG2

5. Oncocytic Follicular adenoma & XTC.UC1 T® MIEAP 8K &% R¥,

carcinogenesis by TGFS signal deficiency.)o
(32) =177 Y —OHREMILTOEE LS 720, Atghflox/flox;TPO-Cre ¥ 7 A& fEH L (LLF Atgs™”
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W 1 B RMN B (REBRSLERRARE ALV i - Bd%)

MEER

KEFE T A AMBOREIZ, PRUHFIIHO TEETHS, ERBB 77 IV —id, AVPAGEREER S ECTEELRIT
TH 5N KERHR T ILAAZBT B L ORIBERRE R B RER & OB IAW 2D Z v 40l LT E Vv T
T, EBETAPFAMAZICET S ERBB 7 7 3V —#EZFHlERESL L O Th o olEHISEIZS R 88201V
VT L, T RRETEHE B X OB~ OISR 2 HIIZ, AWFEZ G L7z

MAEEAE

INFETIT, FERVE VBEORR - IHHEALICEE T 2P MEA T 04 FAVE Y OBRRNIEED LT, TA b
T Y ORI L > TELT B NTO®ENS, ZOx5 & LT HER3 (ERBB3) HFE SN, SS5RLMIICLY,
HER3 &L ER PR LY FF Y A—EZ2FMLTWAHIZ &, ER & HER3 WHEBEEAT 5 2 £ 12 & % HER3 D5 #E
DOILED, FDORAH AL THLWHEMESHH L7z, & 512, HER3 MmO b, #i HER3 HEAIE R )V E Vi,
PLHER2 ik & o 7oy BILEAEHIEIC X 2R L ET 20 TE RV L E R, KEOEHFE-EFEIT VAL -V 3
FUNH—F Ly =T L, DA BEMRRE R OMRN & T RBURN 7 — % (K700 1) % T, HERS,
Nrdpl. Nedd4-1 ZiZLH & L7z O0DRT-ORBUIRI L. BEOTFH, EARIME L OMBZMEEL T,

—7J7+ HER3 (ERBB3) HEIDOR P T 2 & PR SN L BHREOMBMICHD 25 THHEL LT, £ 0 AM
FaAsE S T 2 KEE R BB T @ ERBB3 % BIZ 812D T DM % Bl L 720 HeLa Mifa % Fv> 72 RN A-seq AT OH5 5.
ERBB1 (EGFR) 3R ERE T TR T 2725, ERBB2 B X O° ERBB3 3 5BUK T3 2 W fethAvR Sz, 512,
SiRNA % v 7 il 528712 X Y . ERBB1 O3B 1E HIF-2a %5, ERBB2 % ERBB3 O #HIK T 121 HIF-1a. HIF-20.,
DEC2 25BIfR L TV W AR S 7z, & 510, KEEFHEEREE FIC T, HIF-2a 2585 KT AP-1 L i L CZ 0%l
LT 2 2 & 2SI L TE LGN T GLISLIZDW T, WM 217 - 72858, FLAMIBobERE. Bk % U
HEL, ETAPADOFEREZTEASELIEDWONE Loz & HIZHEREW S L 12, RNA-seq f#HT OfE 4, GLIS1 13
BIRAEDTA bur v ZHEEROFEBAETET L LIWHENLRD, TNLYZFLEALAZERBB 77 3 —D%H
HIBHBERE IOV TR 2 1T> T 5,

SHRORE

5l &#t &, HER3 & /87 %M, ERBB3 (HER3) Iz T-JEBIHHE QMY S X OMRIRFBEE T2 B 2 B MU
ZBD) DB % 53 FHEREDMHIII Y LA W5 A& 7 o 7201 2 A THIE S 2 FI2 X 5 0 FRRIEE R B
INEDZEALE DBEMEZ ] S22 L T <o

RERR
Kazumi Shimamoto, Keiji Tanimoto®, Takahiro Fukazawa, Hideaki Nakamura, Akinori Kanai, Hidemasa Bono, Hiromasa
Ono, Hidetaka Eguchi, Nobuyuki Hirohashi. GLIS1, a novel hypoxia-inducible transcription factor, promotes breast

cancer cell motility via activation of WNT5A. Carcinogenesis 2020, inpress.

Takahiro Fukazawa, Keiji Tanimoto®, Looniva Shrestha, Takeshi Imura, Shinya Takahashi, Taijiro Sueda, Nobuyuki

Hirohashi, Eiso Hiyama, Louis Yuge. Simulated microgravity enhances CDDP-induced apoptosis signal via p53-
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implication. ESMO Open, 4(1):¢000476. 2019.
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Kiichi Shimabukuro, Keiji Tanimoto, Naoya Kakimoto, Nobuyuki Hirohashi, The effects of low-dose irradiation on
the hypoxic cells. The 4™ International Symposium of the Network-type Joint Usage/Research Center for Radiation
Disaster Medical Science, Hiroshima, 2020.2.12.

BAMSE, BALHE, WERE, BEK—, WENZ  HrBUKERIS SRS K GLIS1 ORRREMNT. 28 44 [l ERGY
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a M7 2 75~ (MAt) BT CD33 Hifkic Xk 2 2tk i
PEE % DO EERI R B X O I RN DO B9 5 JTEm s

ARZTHAE

PARBNEER ol AR (Fi BRI R RS2 5 L S EIBREE Rl > & — ¢ %)
T 7 (RBREERR RS RO © B30

W 1 D RAEKR R (RBRVZERRYSC L IERERM S5 — T

MEEDH

S ML O BRIV EAAEIIRE 5 ENm A e USAKGERE S BT OBUNESE (= v 7)) (0 £ 2 BRI
(leukemia stem cell: LSC) 2SHHICHEG L TWbEEZ BN TS, bivbiid LSC A5 IEH & ML & ik L < X
PR % ZOMIEMICEEICHE L, P AKNDIELR = v FADEE T LN EEEE R LTWEZ E2H LR
iZL72,

$7285 - 90% D@ E R A (AML) & CD33 25tk Tdh 5. 36 - Hiihko CD33 Btk AML 243 550 CD
e MEE/ 70— VHURRA S 89 X TH A A 2 2 (GO) IS L B ETHARIZ30%IELTWE 0D,
B WP L K OND, 20720, AML GHIC o #t - f HHHBEAE 2 F W72 B RNREAR & CHIfF s Tw 5,
ZOHRTafi MBI DM ANEF—F5 (LET) »IEFICHE <. DNA ZHH % FRFICUIB 2 WIS E A L T»
b7, MR & BRFEREBIZH DD 5 TABMN ZIECBAIEIR L Fo T b, T72 a BUTHIERAN OTRIEAIEF 1T/ W
72 JE B IE E BN OB IEF TN S Vo ABFZETIZ. 20 B B IR ORI R 5O CD33 # BN E Lz o i
TR A% AR 21 At BEERPT CD33 Hifk (BUF. "At-CD33 mAb) {H#EIIC X 2 kg Bk s oM & H fa 3 it s
L. o N HFRE ORI RIE T o AT IEEHER IS RIZTEEL in vivo EERCRIET 5720, S8 Sk A 9% O3
Ml % Al L 723036 € 7V~ 21281 % P At+CD33 mAb DRNBIER 175 72,

MEXEBAS
1 Wil
@ *MAt-CD33 mAb D%

WAt.CD33 mAD IE. Msuccinimidyl 3- [#!At] astatobenzoate ([*'At] SAB) & il ® ¥t CD33 Hifk (Abcam #k #L
Anti-CD33 antibody [6C5/2]) Ofi# MIGIC & Y B L 72z ["At] SAB G S Tw 2 FH (Zalutsky MR, Int ]
Rad Appl Instrum A. 1988;39(3):227-32.) 1Zft - T, At & N-Succinimidy! 3-trimethylstannyl-benzoate (m-MeATE)
ARG S g7, WA HPLC 2 W CRB L7z, [At] SAB O % A% S 72%. 028 M & 7 Mk (pH 85)
H o 56uL O PL CD33 Hifk (70 pg) WM Z 720 SAB & Pt CD33 HiihDRABEMIIRIR T 35 MO h v 7)) ¥V 7 %2475 7214,
Disposable PD-mini Column (GE Healthcare) & 0% Amicon Ultra 0.5 mL filter 50kDa (merckmillipore) J v THE# %47 o
72o PD-mini Column O I3 M AR Z MM L7zo MR L 2250k mi 50 % 4 XPebriifk s o~ + 757 4 — (SE-
HPLC) THHT L. BAHMEFEIME % 5l L7z, %23, SE-HPLC 43411, TSK-gel Super SW mAb HR (7.8 x 300) (2
TSK-gel guardcolumn Super SW mAb (6 % 40) #HH LA I 2% @H L. BEMH 01M V) » BEEE#R (pH 6.8). ¥t
# 1mL/min, #7454+ —7230° C OETIT- 72

~ Y A5 H O *A+CD33 mAb & 1 Lo G- 100 uL 12 8& 153 CD33 HithAT5 ug (7% 5 & 9 ISk
CD33 HifkZ iR L TR L 72,

@ CD33 Sk~ ma

JEHR L LT baAMmMiatE (U937) Z2MEA L. 10% - IRImE. 7 vy 3 v, ESET I /B, =YY v
GHLWICA ML MY A Y Y 2FINL 72 RPMIL640 B3 32+ T 5 % COy 37TCOFEMF TR L2, 94 Ol BALB/
cnw/nu ¥ ADFEHE TS, 1 x 10" oMM 2 EH L, e 7 VAR L 72 58 2- 38, AR
200-300 mm® & 7 o 7= HE R CHE I L 22 MBS & AR V<) YRR L7228 T 7 4 ICEE L TR 2R L, CD33 L
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RIZ X B RERBR B EITV. Y AEFTVOMERICHET S CD33 DIEBL% 5 L 72,
® FHWEFNTY AICBT S 211A-CD33 mAb DN B)fE

JE MM 12 HA, EEREN 714 mm BEL - 2KH T, Y7 X% 485072 =5/ B 1V INT ¥
R T CHZGEDUA 2 At-CD33 mADb # BEIRD 5%, 14 1. 6B X024 BERHIBIC O & » &8I 2 2 & TH
W a S, Ay - MER (M. R, mp. OB, Bl BB, BEER. REL. 8. BAEW. DB (WEWE). K
B (NZEWEr). Ehe. RURF. BPRE. BHOPHR. B@ARDE O3 L) @aleli O5HEE). & OB, M BRI (5
e ML CER ST IE L IR - MLk~ At CD33 mAb OFEREIE, KGRI B e -
MR 7 T 2 %720 OHE (%) THbH. %ID/g TELZ. 7 ZAOFRROE S FIEM ISR W72, FIR
R~ D EREEIT %ID TE L7,

B, BYEBRIIHE OB MRS TR S NEEEICIEO X, B EBRHARE 2 I L CHEM L 72,

2. HAEER

@® *™At-CD33 mAb M

FEEOPURE S OBIHEEL ) SABEDH v 7Y ZFHREHI L2 L 25 29% Th - 720 HRGTHRIZRE R TR T,
101 kBq/ug TH D, KL 7Pk 5% SE-HPLC THAT L7z & 2 A PURE 5 2B REATER S v (PREFIER] 9.1 5)
ML 1 92% TH o7z (K1),

Gab
250
D— T T T T '[ T T T T I T T T T I T T T T I T T T T I T T T T '| T T T T '[ T T T T
0.0 25 5.0 7.5 10.0 125 15.0 175 200

min
1 AtCD33 mAb DOFHL
@ CD33 kgt

JEH MR O Se A Rk e T UE, TSI OB & M B A3 et S, SRR IRAIE 2 Bl L 72551k 3 CD33 2
FHL T2 I EHMHEIPDLNT. 1 RIUEZMA T2 voZ B Lz (M2),

SRR BT 5 CD33 5Bk 1 BRI B 5 CD33 M (1 Wbtk L)
2 JEBGMRR CD33 ikt

® HFEFNL=TRICBIT S MA-CD33 mAb DENERE
v MAEAIMROEEME R L 72X — Fe 212B1F 5 MALCD33 mAb %58 140 1. 6 KU 24 B kN
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S % B 3Nk L7zo BESSALEA~ O *At-CD33 mADb (ZRF & & TN, 5 6 RIS i b Ed o 72 (95%ID/g)o
Mo *'At-CD33 mAb BUHBEIZIER & & DITIRA L, 24 eI ClE 83% & 7o 7z0 (Ol My IR RUEF S OV~ 0
“TAt-CD33 mAb OHER DR & & I L7ze TS ORI AEE 2D T, MiKL LNz /RLTWw5 &%
ZoN5be BH. K. B, HNED. BEHR B R, BRELOHIRE O *TA+CD33 mAb #H1E 6 K T —F® <
ZOH 24 BT L7ze B2 5 < *ALCD33 mAb A HAMLIZERED *T AL LAV & B L 72 W RS E F 2 5
N5o WE~D *AtCD33 mAb R 1 K T—FH . ToBBME LI Lz (M3),

JE S MR R & & BICKRE K o T 50 24 R TIE 2265 & % o 720 BEER AL B IERT & & b ‘7(% LU/
6 R CIR D E <\ 40 IS d oz TR 24 BFHIRICYH 6 BERHIF U < W B2 o> Tz (40 f5). — IgG
FML B EASTE 7200, AL O X9 I BRI IR A5 7 RE R & DO AEAE & B L 7o TSR & O 2o TR HE 0 uE?T z
AR WITREVEATE 2 5N B A5, FIE & o Z2ILEHE ORI IE S AMINIL & DT IR 252 8. o THA
BRI R B CE 2 WL L EZ 5N, ZOMBEE. At OWHA LR 2 ZE T 5 Ll R ERBETH Y,
FE L 7=Hifid AL IS X 2B ISE L T2 b D L E 2 bz,

20 IR (U937) AR E 5 V< 7 R 2B 5 21At-CD33FLED £
HEIRE (%IDg)

10 & - _ - i <

®1min ®1h =6h ®24h

3 -1 *At-CD33 mAb DOkNSi X

Ak B MR (U937) BHUEE £ 7 L~ U 21T 521At-CD33HLE D
RNEHEE (%IDg)

30 L

* inn. ii-; Iis. .ii SR S N ||| B

&
‘@ ’@ &F

Elmin ®m1lh =6h ®=24h

3 -2 *AtCD33 mAb OIkPIS i
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e 5% s 11 7% b JiEE 5k fip Al b

5.0 100

4.0 80

3.0 60

2.0 [ 40

1.0 . . 20 i
0.0 || 0 L mim

Imin 1h 6h 24h Imin 1h 6h 24h

4 PAt-CD33 mAb O RES5 L K OB 5 P Lt

BRORE

57

1) 2ERMpHe 2 BH L7 7 V=7 AIXBJ 5 7 A ¥ F VEGRHL X* Sk o RPN E)kE

S ML 2 R AR L 78R 7OV~ v ANSBUT B T TP X BUROKNENE D In vivo FEERZ T o

3) HIRET IV T ACEBT BT A Y F VB CD33 % 7213 X* Hiik D HUlESE R 3¢ if

DAERITLI S B WEH L, TR AN 3 210 e LTHMEZE X Db -0, 481 At Bkt CD33 £ 72

3P X HURIC & % in vitro TOMIEREE S X OV in vivo TOVEER RO 2 XA ME DL DD ERbN S,

INSOWFEICE Y. PABMILEZ BN L 32 AT X RO AR BT 2 LB 2 il A SRR L. A

JEBE R4 5 a B X B EHEFIED 720 D proof of concept Z B 5 222 L7z,

K
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mice compared with younger normal mice. A paper (Poster) presentation at the 66" Society of Nuclear Medicine
Annual Meeting in Anaheim, California, June 22-25, 2019; ] Nucl Med. 2017; 60 (Supplement 1), No.
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Yoshinaga K, Zhao S, Aoki M, Ukon N, Shimoyama S, Nishijima K, Washiyama K, Washino K, Takahashi K,
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Ito H. Biodistribution of ?'At-labeled anti-CXCR 4 antibody in tumor xenograft. &5 59 [a] H A IE F & F MM A,
2019411 H1 -3 H. #1h

15. SRAKR EHE, WIS ®U—, Bl sEME, T KM, T BA, AR miZ, # R BY AW, WAE FIsh, B
WO EW. YAt MABGOMEZ u~ 75 7 4 —FIEO#ESK. Search for TLC procedure of meta-[*"At]
astatobenzylguanidine ([*"AtIMABG) . % 59 [l H AR 342244 4. 20194611 A1 - 3 H. &Il

16. SRADAK EHl, Zi iz, WG #l—, Sk &, fEAOK RS I E, HORTE, sk AKER, uR WIS, SAE A
lsE B ERVE T BE 70 A E 2 V72 [PMAL] MABG OA K & 2 O SVl . Manufacture of [*'At] MABG Using
Remote-controllable Synthesizer and Quality Evaluation. H A$&24y 45 139 4E4%. 20194E3 H 20 — 23 H, T3

16. AT, EHRE—/R, fEZ, RAKREHM, TILRA, S, WA—, BilE, SAN, BRI, HuEd
PR, TIEE~ Y A8 5 7)) =7 A7 F ¥ 211 (At-211) & [At-211]MABG ORNENEE : [1-123]MIBG & o 1Lk .
5 15 M/NEM A » E R A A= 2 ZIige4s. 201947 H 27 H, &R,

ZOfh HFFRFE FTHFLR ZE BRFES)

YEREHGE, RTBIRIAH, ZH AL

LS AR ISR BRI ERRE S LT EBRER S Y 5 BT REARERRZIICO LT HMEELD, ¥
MR, ARG, BIMEBRFICBTZRAEHMIC IR TH L 2 L 2R LR 2 2 E LR T 5.
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TNVT77HhAFE SPECT iz HHW/zFI A M) —Dii e
EUvFALRYIaAL—Y g Ik AMETYHEORIKRICK S
T R R oD 7 )

ARFTRER

POTHEBINTZER - A 2 (REBIRZERIRSE S L X EBRERR A Y 7 — - Bi#)
Bl #E (WRRZERRYS QL XERERMY LY 5 — @ fiH5d%)
T 157 (RIEERZ R R E R 7E0T - Bh#0)

A=)

BERZG# (RINAEDE) 0L LT BT 7213 a M BUN 3 2 858 CTRERR U 72164 W AS0E 55 B 1 AR SR 00 12 58
B 20F ZBERIIHELWET LI LT, WRIRERIET S, £/, FHIZMKLET B AV F—FH15), afftid
BLET L WOIMEAT 5720, MBANGZ5EHEIR L P TFHEIND, fRICHNR a IR E 720, i’
BRI UNNORBEYR D 2 (L BIERAP NS VWEEZ LN TV,

o BRI X B IR EHE o BOFFOEMAEH D8 LET & V) B2 5. IEHABANOBIE L Zi/MRICHz 2D
S RHBEAN OGS 2 W HE L 3 2720, AL B L0 a BB & AN L 723650 &2 V72820 7 4 b — TR
HEhTwa, LaL., S0 At 2L 223640 &2 55 L7215, EBIC EOREOEA DA &, Ml
EOMED a O AN F—=DWINEN B D h % FHili§ 2 HiEdE ShTwniv, AL ZEIEILT 5 L 27T & U,
BRI R RIVEH O Pl 22 &5k & 22 ), Theranostics DFEBICKE L HERT 2 2 LB HIF IR 5,

T 72, o M X ABIEFBHO B, RS 2 5 T 3V F—12 X ML DNA O#EEHTH 1 . SRR iE %
EZORBIMSEDLHDTIE LRV, £ THRESTYH KB MIRD #% W TR EZFH L, 2582 %
B ARIEHFMREROES & LTE 2 LA Lafid it um OBWRE TH 5 729 SPECT F My EHI 2 Fv T,
MR D a SO % G-I 5 2 L IIAEETH U i & BIEORIWER (PEBEIE ) OICHEEZ £ L ST b,

—H Ty BIMEOBIEFA A=YV FFEE LT A= IV FT T T4 =BT O5N5, LaL, A—b59F75
T4 —E BB EDZANT =% A A=V VT T L— b EIREN L BT NA AN L TB &, 2 RIRIE 2%
EChR S, MES M E R T 2O TH L, T2, a MOAEKRNGAZTHILT 2720104+ VF 7T 7 14—
DEMEIRH LI2T VT 7 A ATDVHFEENTVD, Ihbid, BWENLBIERZT) FETHLIELL, TV T 7 A4
F & 7 BB~ ORI HEETH 5.

BUHRBEE < I2B W THRIMALRKIZ IR b EEEZTRTVHBO—2TH D X BORAMLTEREOR T2 M 5N
TWb, TN OBEMMFEE St EERNOBNRE T COBRBEILEE X OHMEFHEZEORBEILEL 2 5,

AW TR, =7 AD ex vivo B2 VT a MOMBEN I 2 WHALTE 2 7V 7 7 4 A 7 i L )W SPECT %
FWT, w270k I uofBEiHOMERILERT 2, S50, EvFhrvayIal—Ya Yl a— FPHITS # 1
W, ML ARV TO a ORI —534i 05 b 72 5T MEE, BW—I120 43 % EARET % MIRD L0 & L,
ZOENEHEIBTERIIZIOVWTEET S,

MEEBAR

REETIEIPABELHNE T2 a i X 2PUEERI R RO R L 72 5 o BIERILE Y DOIRN S A 0 314l 12 B
THERN LT —5 L LCa O~ ThHHT A5 F > 211 C'At) DIEH Y A BT BRNBIRED N %175 720

F 72, WEBIE C oM & LT, 7 AV A BEFEMNIZELE & 117z Medical Internal Radiation Dose Committee
(MIRD ZE 4% © 1964 FEIIGBI L) 12 & o THAT S IR B S LT v 2 NERBEIE < RFfi L T d 5 MILD %
(2 &) MR EEN & AT o 720 MILD SI3BE S TR S 2 BT TR OBZE ]S 2 7 — & 2 Mg (S8 L 22O
Flizp & B S NZZHHIO AV F =55, BIEGCENLZTOHETRNEN L%, 77 Y PAZWTEY T AV
OEHEORERE LTHIBL T 5,
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By BRI L D S NAER = 7 ACB T B AL ORABYED S IR b OB RE O R RIRTS (BRUBATEE) 2 RS
% Z L THEBIE S BT ORI X DI TE 5,

k> AsY yiEig(T « )

mr
AR AT DEER D S5 SNz, BRI (Time Activity Curve: TAC) 75 BRESAE % Ko, MILD %
Wil L72f#dr>2 7 b = 7 TdH % OLINDA EXM ver20 Z M\~ 27 7 ¥ b AIZBF 5 2 At O Kligas o PERBEE <
MR IINESE I ICHE Lz REER S SICHBOER Y A, AME7 7 YV FADOKREICIWVHEZITHIZET, IT R
DIRE T HC RE MR 2 AR OIS HIBUH RE AR ICAMTE L. & MBI R O E 247 - 72,

( %ID ) _ [( %ID ) % (kg . ) ]X( Yorgan )
organs . man Yorgan animal TEWelght) animat kgTBweight human

Dr =

Table.l Radiation dosimetry estimates per Table.2 Radiation dosimetry estimates
unit administered activity [Gy/MBq] per unit administered activity [uGy/
for free At for 25 g mouse phantom MBq] from OLINDA/EXM ver. 2.0
in OLINDA/EXM ver. 2.0, based on for free ?At for human adult male
mouse biodistribution data. phantom, respectively, based on mouse

Target organ Free 2'At biodistribution data.
Brain 0.037 Target organ Free *'At
Large intestine 0.240 Adrenal glands 122.00
Small intestine 0.336 Brain 16.80
Stomach wall 5.370 Esophagus 30.40
Heart 0218 Eyes 29.70
Kidneys 0518 Gallbladder wall 30.00
Liver 0.153 Left colon 30.40
Lungs 1910 Small intestine 30.60
Pancreas 0.145 Stomach wall 3140
Skeleton 0.094 Right colon 30.10
Spleen 0.652 Rectum 29.90
Testes 0.372 Heart 205.00
Thyroid 15100 Kidneys 145.00
Urinary bladder 0.094 Liver 8340
Total body 0.189 Lungs 466.00
Pancreas 113.00
Prostate 29.80
Salivary glands 790.00
Red marrow 103.00
Skeleton 1140.00
Spleen 357.00
Testes 250.00
Thymus 30.10
Thyroid 4840.00
Urinary bladder 29.80
Total body 50.20
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SHEOEZE

SHOBEE UCURT IR HLE 2o TREL TV AR T-B A F Vil sia— F (PHITS) Z2HWCT V7 7
HATDYIalb—=yaryzfiv, TV7 7070 A b—27 REEHR. BRBETROEEIC X 20§ e =% 540§
Bo EHIITNT 7H AT THLNIMRO G DS o BERALEY OMIBIBAL, MEREA OEREEZ ZR L, Alik4e
RO B Tl 2 < MIRBAEAFERIC X 0 IEHN 2 BIAR I 3 2 MR NI B GE L 72 U o SFIE O IR %2179 o
ZITHRONRERL, REFEOKENrSX AL 70, v 27 0O GOHMHSZ0HECEEAMTIHICOVWTERT S
CET, L DHECHLBEFEEOREET .

FR
Biodistribution and Dosimetry of Free 211At and Meta-]211At]astatobenzylguanidine (MABG) in Normal Mice.
Naoyuki Ukon, Shongji Zhao, Kohshin Washiyvama, Noboru Oriuchi, Miho Aoki, Chengbo Tan, Saki Shimoyama, Ken-

ichi Nishijima, Kazuhiro Takahashi, Hiroshi Ito. Journal of Medical Imaging and Radiation Sciences, Vol. 50, Issue 4,
S87. December 2019
BILRE, BT A4 Y M—=7H%E (TRT) WCAEHZT VT 7 GHAD IR, Drug Delivery System, 35(2) 102-113, (2020)

RROBFRFER
Naoyuki Ukon, Songji Zhao, Kohshin Washiyama, Noboru Oriuchi, Miho Aoki, Chengbo Tan, Saki Shimoyama,
Hitoshi Kubo, Ken-ichi Nishijima, Kazuhiro Takahashi, Hiroshi Ito. Biodistribution and dosimetry of free 211At and

meta-[211Atlastatobenzylguanidine (MABG) in normal mice. The 11th International Symposium on Targeted-Alpha-
Therapy. Ottawa, Canada. Apr. 2019

G 2, AR, BN R, MR SR, SEAER SR, PN A, B O, Tl BA, AR 3, SAE FIsh, DR
/NEYYH SPECT 2618 & Hi v 72 *TAL IS & 2 BH{RIL 0 JEBEMS. 45 14 I H AR T4 2 — D v 7% aH4 - Filik & AL
201945 1]

Keiichiro Yoshinaga, Songji Zhao, Komei Washino, Miho Aoki, Ken-ichi Nishijima, Saki Shimoyama, Naoyuki Ukon,
Chengbo Tan, Kohshin Washiyama, Kazuhiro Takahashi, Hiroshi Ito, Tatsuya Higashi. Possibility of 123I-meta-

iodobenzylguanidine (‘*I-MIBG) as companion diagnostic drug for therapeutic alpha-emitting meta-*"' At-astato-
benzylguanidine "'At-MABG). Society of Nuclear Medicine and Molecular Imaging 2019 Annual Meeting. Anaheim,
California, USA. June. 2019.

MR, Uk REER, A iz, AR SERE TIL RAA, AR OB, VEIS R, Bib sEE. AR 8, &iE R,
BE GLW, R E, PHE . BRSO RICBITSE 7Y =T AYF 2211 (At211) & [At-211] MABG ORHNERE :
(1-123] MIBG & . 4 15 H/NBM A » ¥R A=Y ¥ ZRF%S &R 201947 A

A 2, MR, BN S, KRN A SRR SR, VEIG AU, G ORIl R, AR 8, mAE RIBA, PR
AL OEFAL~OPR. 5 15 H/NEA > ERA A=Y FI%S 4R 2019467 A

ZOft (EFHE, FHSEE 2H HEEAES)
B L
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S RE B L2 P ) VB MILRE 1 50 958 BRI 0D i T it )

FRZTHEME
WTREBNIIEH AR iz OR R R RIE TR AR ST « %)
Bl A (RSB SR BT e © B%)
W 1 B KH W ORERFRFBEE AR AR B PR - Bi#0)

IEAS]:D)

JEFN9E (EmEBIE <) 12 & 2 2RO SE BRI PE D BOMAE I3 PEIC R 2 FELRFERO—>THh b, I, Eﬂl[ﬁlf
AN T 2 EEWNHERICE VGRS LA L22oH 5, — . S %ERMMA (immunoparalysis) & 7% 0.
JiBE e 22 20 SIEIC B BIEBI D D7 { Zoevve FoA Z 2 OSIEREIZIER L, BolAiE R X 0 i e hATP-DAMPs(ETi’S:
P 2 W7 O E MR L TB Y. 20 DAMPs IEWHIIHIOMIEN X 7 = X 5 &2 BE$ 5.

RREEAE

BIEERE S T, AR O BUME B DI I1X ATP (2 & 5 DAMPs i&h: 2 ZFWNCHIH L. Z ORI AELFRE, JETH
L2 3T AR D Ao 7o S SIFECEE QWU BH M IC X 5 ATP #EME 0 DAMPs 5P 7 9% B b A 3 2 306 A
e L 720

JECHET 7% H £ T ATP #3810 DAMPs i ORI AR iz 2 Lk, BN 72 2 R BIkilIRRE A3k L
TW5 L OMBN IR E Z 2 5, MIED P& PN, M5 % Hv7z ATP #FEtk DAMPs G E»EH TH 5

HEPEDSRIE S 7z,
~7?\ M52 & 5 DAMPs iGHEOIMEIEIED X 7 = X L2V TRANHTH Y. 5EMEZRE L7

SO £ LTS R 112 & 2 PUSOE X 1 = A ARG -

=777 —=IIZBWT, MEs ATP 25, P2X. P2Y # L C7 7/ ¥ ¥ Pl B D purinergic F#EZ ML T
NLRP3 inflammasomes \Z/EH L. €O R IL-IBEEEZFET LI LPAMON TS, 728 213, Mgyt ATP i P2X;
WZAEA Ly A4 YV K+ ot & Milas Na+/Ca2+ A ZFHT %0 HEHTREE P2X; 1& (ATP T HHD) YO-
PRO®-1 D& 95 KRG TEWELBT I EWbhroTwb, ATPETF /202 VEEL T2 P2Y #i L TIEHT %,
ZORER AT b= 1, 4, 5 -2V VEPEESH, A PV CT B ERT S, B, TF /Yy (ATP N
KSR G777 Vv ZEEREBLTCHA 7Y v 7 AMP #BKT 5, FDHEE, NLRP3 %?fl]lrﬁﬂﬁ'"éo purinergic
ZEMRIZ X % NLRP3 O PEILIX caspase- 1 ZiGMEIL L. ZO#EE, IL-15 Wik IL-18 (28 b, BLEX b, Bl
IEBFMIEIC & 5 DAMPs {HEHHIo X 7 = X4 L LT, i+ ATPase 12 & 5 ATP iK%, P2X, o, & L <
1% NLRP3 0¥l % il & L CHET L7z

Wi he B M5 o ATP 55 iR #0474

Wil i BH MLEHIC ATP 20 b 0% 533 8% (ATPase) "% L HFETHUE. TN F TO in vitro EERIZBIT S
DAMPs iGHEOHNIIFITE B, 22T, v 07 7— V2 ATP L% A, MRS, & L dBE RS ol
HELZNENEMLU R L7205, 20 LEFO ATPREZWNEL/2E 2 A, 3B TREIRBDOON L, o7 (H1A),
F R NI, AME RS, WU B O IE IOV THRAF ATP IREEICA B2 2ER0 b ko 7,
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2 MUMAEBF MG IC & % NLRP3 Lt OMIKEN A 74 T & — O]

O P2X F ¥ 2 V&GS :

HMBLN~ND YO-PRO®-1 DHLY iAA L P2X, iEMEZ /R T &g L, ATP L BAMIE L R# LA THP-l v 27 u 77—
% YO-PRO®-1 THAL 7V =4 b A M) —TIEN 21T > 720 1 CITRT & 912, flw AL SMEECE. Buiie B (i
AH., B7HH) KBWTHRBELRZEFREDON L7 LOLUIAH, £7HHENEFNIIOVT, REH L EFHLY
Wi 2 &, WS 2IETER A YO-PRO®-1 DR AR B o 720 % 2T P2X, O RIHER CHEEBRE T 72 L
25y WS ICHUE B FIETH Tl P2X, MR (T2bb ATP OB AAADE ) 2 EWbho iz,
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YO FB 3 ML VS & % 1) JRE R 0 3l

WIS, WE B MEARAE T2 B 5 ATP A7 o inflammasome FE I BE 3 2 M ENOZFEA 74 Z—F —D
BRI OV TGS L7zo MIEA ATP iREEE, AMEERMIE & ATP THE L2707 7 — ¥ X ) & ILES B # AR
DIt L ATP TH#E L2~ 207 7 =Y ONNReelro7z (M2A). ¥5I1I24 /7Y b—v1, 4, 5-=1) VEiE
MR A V> ZAOBRED ., BULERZ AR MBS AEFEANL D WS 2IEKA -7 (2B, C)o L2 LkiiiE
BT7HHTIEFEALFELAVICE TR L TWze —J. cyclic AMP &R A, FMEEH. Wi BH 1 CH &% %
D LN Lo (M2D). P&y, Wi S35 WA R 1 NLRP3 O Rt o[ e 2 3l L Tn 2 2 &8
bholz,

i S FE CRE DMLY W& caspase-1 iGPEZ PN§ 5 :

Pro-IL-18 & NLRP3 8 & UF caspase-1 ® i 1L ic & b £
IL-18 & 72 B WU diE % oo i CALBE L 72 #i B i @ Pro-
IL-18 B BE 1A AR AV B I X R R s 2R L7z (X
3A)o BURHC, JHILAE A AR O I CALEE L 2= Aa O Ty v T

pamTecy Dyl Dy T

® caspase-1 IEFHEIEHA S PIE T LT (K3B)o —H. B e C
R e SRCE 25 7 % B oo i LB L 72 ML Y @ caspase-1 ": B "
EHOKTFIIBEFECTIE R o7z, & TAPERREWT &2, 3 '
WA H DD by RO 7R H OMSTIRBARE ),
FRRICIKT LTz (M3C). F MMM IL-18#EIICE .

4 Dby T Soe Bepei NP fpeaDarl  HeDe?

V\T%)lﬁj*i&ﬁg%ﬁi?%%hf: (3D, E)o Pk & b\ %EH """" - L L Vi afler pacre whrrasanss

'

Fredl | § st
i

B
I
1

T
5

fast ATP 123 % NLRP3 B X U caspase-1 DifPE{kiZ. :— :.-

WO B AT 2T S o TS ha 2wy b 2 e B A B !

ZEDbh otz T OIHIEIE L immunoparalysis & B#E ?,... E"‘ v I

DR BGF 5 2 LA CRB S Mz, i i : '
AT Py T S e ar wptayl bt

...... i Dy | Dy 7 Dap aier § ot

3 WMIMERFRCHOMEIZ~ 27 a7 7 — I O caspase-1 i
HAL % P55 %

Tissue damages (DAMPs)
Extracellular ATP -1un0paral-
/ l Macrophage
Septic serum factors

inflammasome
(ATP-dependent

. NLRP3
Immunoparalysis —-—1 I

Factors) Caspase-1

QO-ILJB l—» IL-1B 7h> IL-1p3§

SHRORE
W e SR I \AAAE S 5 R F I ATP ARAAYE D NLRP3 8 & U caspase-1 DIFMALIIHIRIR D 5 Z ESH S & %5
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720 COMERTIMED0, ZOWREZHNIT 52 &1L ), MIMEERZ BT % immunoparalysis X 71 = & L Off
BICo%ds e FHEINE, ZLTCEFORT2BETE Z22MMEFLEOREIELZ LI12X ), BUMESRE ORI
FE5+ 550 MEIN S,

FRMX
=L

REHLESHK

Gz,

SIILARE D S D A 71 = K 2

—HNasE ATP KAFENEA > 7 T < — A Il O T —

5 A7 I H ARSI F R FMES SANVT 4 A A v ¥ oa v [HRIE & S |
2020.3 (COVID-19 D7z 7 — 7 B4k5E3%)

ZOfh HFFFERE, FHFLR ZE [BRKEFES)
L

304



TM ZBSRRREEIC X A EMAEZ VAF 2 — 0 ED ?

FRFTHERR
AR - iR Rz (FREBEALERRZESC LEEBREEN Y Y ¥ — - #83%)
N (T B R G BU M BE R JE e« B0
W m D KWE (Fi I 05 37 BE R R A ML PR 7Rl 2 HE3R)
ik (F1 5 VAT R B R A I R 23 e - B0
W HZ (18 B AL R R R A M N B 38 0 - B TF)
O 7 - 7T 7Y (R ERR A MR AR R REEE )
IEAS]:D)
(F&) by KREY 2 v (thrombomodulin: TM) (8 £ o fHiK FOYRET20 s
76 W S 1B BRIV CL B IS B L T 5. TM 1 ™
Z O bz a5 R 1 Bk 4E (epidermal growth factor-like domain) EEE:ﬁ {

Thorerefal T, ToMeRkiEz s 2L20A%257, 7
a7 4 CEIEMLT 27 1 >~ Clactivated protein C: APC) IZZH# L,

EGF#

APC ASILHGHE R B T V & VIIT % PS5 % = & C I 2 5242 6 e Z

T (EHBI). TM OMIas RS B T TR TR L g}g
FRETHI A N B YRRV 2 ) YA CTM) BRI RER | BT § B [mEen
FEBERE (DIC) Mk E L 2008 406 HACHIRM s hcws | oI Y

(Saito H, et al. ] Thromb Haemost. 2007:5:31-41.) o FAFEE & (338 LA
FERH A%\ A A R R R BB S L2 I L B8 S % BAE R o0 1 o I P 3
BT 5 I ZEEmEE (sinusoidal obstruction syndrome: SOS) R Bl B ik M 4 iE  (transplant-associated
thrombotic microangiopathy: TA-TMA) 7 &% I & L TDIC 2#54E L 72 BE % rTM THEE L T & 72, AK,

DIC % & B L7=BMEZA OAGTFHRIZECI LBHMONTWEDY rTM THEEIT) L ZOTHRIYWET S 2 L & il
L7 (Ikezoe T, Eur J Haematol. 2013), B\W/7-Z &2, rTM 295 Z & TDIC DAL 5T, SOS X TA-TMA b
WiET 5HZ &7z (Ikezoe T, Bone Marrow Transplant. 2010 Apr;45(4):783-5. Sakai M, Ikezoe T, Bone Marrow
Transplant. 2010 Apr;45(4):803-5.)c X 512, HHIZEBROT A P A4 VA F— 2D RN TIOE A DN AKNE % 5 &
T 5 A AEREERE 2 SRR & U CH8AE L7z DIC BE I rTM 29 % L BliAKIEAS S L7z (Ikezoe T, Bone Marrow
Transplant. 2011 Apr46(4):616-8). ZNSDHMAN S TM 5T ICIZMENEREERAR D 50O TlEwh LRy 51
Folz. b MEFHFIRMENEME (HUVEC) % HWv72REBENTOEE TV, TM 1IN REEEH A TR
THZEEWHLNI LIz F LTEONHMTE 2 WIS 5 720ICHUVEC 2 W2 IF5E 2 kBt L CULT 2B 522 Lz,
a rTM OMENEREERIDO A A= XA 0 v TM ONEIRE

fEfIE, AUTERI, MEFEBYCEOMH, MATHAE(E  Eeer——— 27201

D3IODEFICL VRIS NL LW ST L7 (Tkezoe — [rompem

T, Arterioscler Thromb Vasc Biol 2012) (FXIZH). T ° & b
REDMN

Jo¥r—4

ERESN O EBRCMEE L 72e ZO8ES. bR M BB R T8 1 e
A4 vD5EB (B5) it 2 2 & Avbh ) K L
. mWARE
7zo (HFE 2013-199627) BENE
¢ TMZAKORE 007 8T 1k X ) E5 1 l
HETHY URIEE LT, GF ¥Ry RISk

b A BRI PRGNS % 4 TM DR - ' TM 0 T3 EHMEH \ EELT L L Lkl

I\a &&F/

T R AA VR RBGWICEAR S & TER L TR REREZ R il
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(GPR15) Z45% L7z (Pan B. Sci Rep 2017)

(HW) TM O L 7 F ¥ BEBUCIZZENE&EE HMGB 1 % MAP £+ — YO HEEH %24 L 728 CHRIESEH 2 4E
FTHIEFMLENTWS (Abeyama K, J Clin Invest. 2005 May;115 (5):1267-74. Conway EM, ] Exp Med. 2002 Sep 2;196
(5)565-77)0 ZHZ 2k ¥ FEEHT, bbNiE rTM ASE MU RIE OBAL R 15 9% (graft-versus-host disease:

GVHD) #FBiT5D Tt Ez2 7, ZONHEEZITHT L7720
<AL TCGVHD ¥ 7 A EFVEEK L. ZhIC
BLTCGVHD ICX 277 ADLEDHATFMICEEAEZ D o TR S (FHEKBR),

RS2 L, BREEPBARL 25 2 IR/,
N Ers, TM G FICidE&mstao s %
WIZHMEE RIS 2D H O TIERv e L RT3
ABFFE T, ~ ™ 212 sublethal 7 & 0
Mg L CEREEEFEBEL. ToEE,S T b
O — VD 5 W IE rTM 2 RS LT, B CE& o
WIBLIRIL % MR AL BIER 5 %0 F 720 <7 AN
FHWCTIO==T v A 270, ITMASZD a0 =—
ERE 2 HII T 2 206 h, FZOEMIE TM O L OH
WICRET 2 O EMGEET 50 FICIZZOEHKE % 5
MRS 2 2 L 2R MO HWE T 5,

L::jl::‘o f:o

MAREAR

(2 C57BL6 ~ 7 A O igAM L & 5 #ififg 2 BDF1

rTM 28595 ar bu— Viglekb Lzxy XLl

F7o0 BHRRIIC rTM &
Y ORABHEETIL
FF—: 057/BL6 ri
IEIA S RN RIAE A A IEA
BM+
Yl @ &) 1 #p=0. 023
] N=20

T T T T T

LY ExT >k BDF-1 Day 6 12 18 24 30

5 R 4 NOD.Cg-RagltmlMom I2rgtm1Wijl/
Sz] =7 A2k F SR L 72 CD34 By i Hif
ERfE (5 x 10* cells) % REMRIFH CTBA LA (T
HZH) . ~7 22 MAERIC 2D, — I
rTM (Img/kg) %, fli5icida > bo— g% A

5 HIE. 6MMIEKES Lz, MENIZ< Y 20 SR
%ﬁu\ b CD4AS Pk b SUS E#T7a—H 4 b A

kT CD45 Btk e MillloB & E Rty 52 & T
b b BN OB R 2 Bl L7z T OfER. rTM
2R Lo~y ATIEBM Lz il oA
THELTWE I EDPHLNE -7 (HEXEBH),

ERRI A S RMETVEEIREIRI, MIBZECD34ISHT B
HAERIGH . ST ==\ (AT DOHBERA-IMREBERET
CD345 & e/ ATER M Z 1 3 5,
BRRL-HREBRETETIRIBIES 5,
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> HmE
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T, ITM A3 a0 = — B & LT 2 S E a3 %0

MBI OB, iz =y FHEMR, 22 CThEMPomMENEMR= v FOM S EE 2 &EHEZ R -T2 L
BHSNTWS (Blood (2018) 132(2): 123-131) o JBEHE CREE 2 20 7= B BEh O MUAE IS ATIZIC TM 2@ & 2. = v
FEBET S TEMMBOBEZRL TWLTRREDZ X 5N b, T, AAROBIZE S IV — 75 5 M4 N il 2
5 &7z (Wakabayashi T, Cell Stem Cell 2018), ZhIZ & % & A PRz CD157 % Z MR I23H T 5,
IR 25 VIIL AF (FVIID (SR M WE ML TR S 2 A%, FVIIL KIS 7 ZZIEHR = 7 A DS N B gL
ERAMTAE, LYED Y by ZOMBOMENEAIEA. ¥ —Miligs 5010 L7z E N Tk & L FVIID
DA DR S NIz,

Db Xy bivbiud, TMIZHIZRHA L 7 M NEMZ REST 20875 53, MENEZEMROAEHER, ¥
B HEOHIENC B D Y . BN = v F 2L CGEMBMRORE - HMEICES LTwio TR ewre M
Y BICES Tz LT OERZITW TM 2SN EHIIEIC S 2 28R 2 a3 5.

8 WD C57BL6 ~ 7 A & REESE O JEENTESHIC & ) RHIE S &, HH I Z M § 2, RIS - FlEMEE 2 7
Yz h— A THELZ AT MR T Ml IS A5 %0 flig 2 CD157, CD31 % VE-cadherin itk & UL S & 7214, VY —
TAYTIZE) NS OHUEZ BT 5 M N EMIEL 2 RINL, OP9 M EMIE & L% 5, Wifmica >y ba—
% 5L r'TM (recombinant Thrombomodulin) Z#FEML T, BE SN2 30 =—$% BT 5.

R

Kimikazu Yakushijin, Takayuki Ikezoe, Chikako Ohwada, Kazuko Kudo, Hiroshi Okamura, Hiroaki Goto, Hiromasa
Yabe, Atsushi Yasumoto, Hideyuki Kuwabara, Shiro Fujii, Kumiko Kagawa, Masao Ogata, Yasushi Onishi, Akio Kohno,
Koichi Watamoto, Nobuhiko Uoshima, Daisuke Nakamura, Shuichi Ota, Yasunori Ueda, Tatsuo Oyake, Kazutoshi Koike,
Ishikazu Mizuno, Hiroatsu Iida, Yoshio Katayama, Hiroatsu Ago, Koji Kato, Atsuo Okamura, Atsushi Kikuta, Takahiro
Fukuda. Clinical effects of recombinant thrombomodulin and defibrotide on sinusoidal obstruction syndrome after

allogeneic hematopoietic stem cell transplantation. Bone Marrow Transplant 54 (5), 674-680, 2019

Miki Furukawa, Wang Xintao, Hiroshi Ohkawara , Masahiko Fukatsu, Lobna Alkebsi, Hiroshi Takahashi, Kayo Harada-
Shirado, Akiko Shichishima-Nakamura, Satoshi Kimura, Kazuei Ogawa, Takayuki Ikezoe. A critical role of the Gas6-
Mer axis in endothelial dysfunction contributing to TA-TMA associated with GVHD.. blood advances 3 (14), 2128-2143,
2019

REMLESHR

The 10th JSH International Symposium 2019 in Ise-Shima (2019.5.17-5.18, Iseshima)

Hirotaka Mori, Masumi Sukegawa, Masahiko Fukatsu, Kayo Harada, Masayuki Mita, Kenichi Nakamura, Yoichi
Hamasaki, Masatsugu Ohta, Takayuki Ikezoe. The Link between IL-1§ and Acute Myocardial Infarction in CML
Patients Treated with TKI

The 10th JSH International Symposium 2019 in Ise-Shima (2019.5.17-5.18, Iseshima) Kayo Harada, Wang Xintao,
Hirotaka Mori, Masahiko Fukatsu, Hiroshi Takahashi, Akiko Shichishima, Satoshi Kimura, Hiroshi Ohkawara,
Takayuki Ikezoe. The utility of revised diagnostic criteria for DIC in development of coagulopathy with hematological

malignancies

24TH European Hematology Association (2019.6.13-6.16, Amsterdam)

Yasutaka Ueda, Kohei Hosokawa, Ken Ishiyama, Hiroyuki Takamori, Yuji Yonemura, Naoshi Obara, Hideyoshi Noji,
Hiroshi Takahashi, Yukari Shirasugi, Takahisa Matsuda, Kiyoshi Ando, Tsutomu Shichishima, Takayuki Ikezoe,
Shigeru Chiba, Haruhiko Ninomiya, Tatsuya Kawaguchi, Jun-ichi Nishimura, Yuzuru Kanakura, Shinji Nakao. THE
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RELATIONSHIP BETWEEN THE PRETREATMENT PNH CLONE SIZE AND CLINICAL COURSE IN PATIENTS
WITH BONE MARROW FAILURE SYNDROMES: INTERIM ANALYSIS OF JAPANESE MULTICENTER
PROSPECTIVE STUDY

24TH European Hematology Association (2019.6.13-6.16, Amsterdam)

Kazunori Murai, Shinya Kimura, Jun Imagawa, Masayuki Hino, Toshio Kitawaki, Masaya Okada, Hideo Tanaka,
Motohiro Shindo, Takashi Kumagai, Takayuki Ikezoe, Nobuhiko Uoshima, Tsutomu Sato, Reiko Watanabe, Shugo
Kowata, Masaya Hayakawa, Takaaki Hosoki, Kazuhiko Ikeda, Tsutomu Kobayashi, Yasutaka Kakinoki, Tetsuo
Nishimoto, Naoki takezako, Hirohiko Shibayama, Akifumi Takaori-Kondo, Hirohisa Nakamae, Atsushi Kawaguchi,
Hiroshi Ureshino, Jun-ichi Sakamoto, Yoji Ishida. Treatment-Free Remission in Patients with Chronic Myelogenous

Leukemia Fllowing First-Line Dasatinib  :results from the 1st DADI

International Society on Thrombosis and Haemostasis (ISTH)2019 (2019.7.6-7.10, Melbourne)
Kayo Harada-Shirado, Xintao Wang, Masahiko Fukatsu, Hiroshi Takahashi, Akiko Shichishima-Nakamura , Satoshi
Kimura, HiroshiOhkawara , Shingo Yamada, Takashi Ito, Takayuki Ikezoe. Circulating intranuclear proteins

may play a role in development of disseminated intravascular coagulation in individuals with acute leukemia.

International Society on Thrombosis and Haemostasis (ISTH)2019 (2019.7.6-7.10, Melbourne)
Masahiko Fukatsu, Xintao Wang, Lobna Alkebsi, Hiroshi Ohkawara, Goichi Honda, Takayuki Ikezoe. Stimulation of

GPR15 on vascular endothelial cells mediates angiogenesis and cytoprotective function

ASH2019 £ 61 [k E MR o3k

61st American Society of Hematology (ASH) Annual Meeting and Exposition (2019.12.7-2.10, Orlando)

Aki Yanagi, Naohiko Tsuyama, Masaki Sugai, Yu Abe, Yusuke Azami, Yukari Yanai, Akinobu Ota, Karnan
Sivasundaram, Moe Muramatsu, Tomonari Shigemura, Megumi Sasatani, Yuko Hashimoto, Kenji Kamiya, Ichiro
Hanamura, Takayuki Ikezoe, Masafumi Onodera, Akira Sakai. Introduction of Chromosomal Translocation t(11; 14) and

a p53 Deletion into Normal B Cell-Derived iPSCs to Elucidate the Cellular Origin of Myeloma Cells

8581 M HAMESSFEMES (2019.10.11-10.13, HxiD)
Lobna Alkebsi, Xintao Wang, Hiroshi Ohkawara, Masahiko Fukatsu, Takayuki Ikezoe. Dasatinib induces endothelial to

mesenchymal transition in human endothelial cells

%81 Il HARIMMB &4 (2019.10.11-10.13, B
T B, KB, Lobna Alkebsi, BWHEEE, iR Z. Thrombomodulin ameliorates LT A-induced Inflammation

in vitro and in vivo

881 Ml HARMESSFMES (2019.10.11-10.13, HE)
WA, THd, KMER, #REEEZ, Alkebsi Lobna, /MII—3&, iRz, —f#&EE ARDS OFBIAEES —7 v b
Gas6-Mer ¥ 7+ v

5581 I HARIMH A~ A5 2 (2019.10.11-10.13, Hx0)
WG, HHEAA, g, BINEEE, BEBHE, =BCFL, MRk, rasem, HEAZ. Calreticulin 25~
A O Rl i v FH R
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81 Il HARIMME & MHEE (2019.10.11-10.13, H50)
PREEFCE, AN, B, AR, (EErEst, Siad, LR&AF KMEE, mEE AI—%E diRkEz . 2
7 A PP, U DNA Sk f; %% & 0F L 72181 GVHD @ 1 41

5 81 W HAIMM A &R & (2019.10.11-10.13, 350
RS, o, bk, REHEE, BRGNS CRET AN, KEE, IHEEE, OukkEL, iRk, K
W PUASAALFHRDICIRNE T 2 BERE S EIEN O N & E OB

2 HAESIERGFRFMES (20199.21:9.22, JB)1D)

WHEE, KWEE, AR, AR, REER, SEHE CEAT AR, NEME NI AR, b
Wk, THUAAFIBE.OHE - AERE (LR

ODAEEDE AL 7 3 84 F— 3 2103 % B K& M R AR DR RS L2 & ) FW 2 O RE O BB 2 1572 161

g2 HABEGIERG SRS (2019921922, J8)1)
AR BN EM, REEEZ, BEHEAER RKWEE ZSHIEAT, PN - KHE R, MR E L.
ABL 71 % ¥ ¥ — R EHR] T b o B a B0 R S 2B 0 R A & IL18 & OB DWW T

55 41 18] H A AR 1k 122 & 2445 4 (2019.6.20-6.22, =)
FHAEMR, ok REEE, REHE LBEST, AR, KWESE LWHEE, JEks, iRz, B
WERICDIC &6 L. BN % » 232 » HMGB-1 % histoneH3 255 il % 7% L 72 208k 1A I 9% 5 #1122 v T oM

% 41 ol H AR MR R P2 4 2 (2019.6.20-6.22, =)
WEk2., Va4 by ryEYYAL

F L DIC BHEANA KT A4 AEEA~ORE R

FEIM AR A BE L7 DIC B B3R % 2 )

ZOfh FFFERE, FHFLR ZE BREFES)
=L
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WEZEREBINC I51F 2 ISR B < b0k o ZERRERIF 5

FRFTHEE

MTRRBARETER - AR Wl OR BRI 22 FE T - Bh#0)
[ (BRI 27 - J i 12 ot T PR R AT IR - Bd2)
Hk B ORESREERBUNRRER AR e 8d%)

A=)

A7uy 7 bOWTIILE. BV, REDO3VLHPO4R2 NIAT Y ZIVTHRILT A5, FBREEROENED ST
‘L, REZOIRWHTH L0750, TOXNRE BERWICHET 208D L. ZOWH. TOXROBFGEIZERTHD .,
ZORBIZOVT, FLREISOBEEZHFTLIILIE, o7 Y7 bORBEVHEGIRLO —H% 53, 2011
RO ORRBRIT RSP CIRHE, REERBOEE 2 HARICHR S 7225 ZORME 72 5 FURBRIRORE, 1FCKE
FEHELOBBIZOVTHRE L. BERFRADOREFE-> 7277 M) —FIZBRERITRD 5N TV Do FIRBURRE
FHERFZERT I 1961 4R BIRR DARE,  BOH IR S O B2 78 & TS BIE ISR 2 25, BB K OBk 4 RO IS 50,
1974 AFISSCRA I L D FUBB R M BRI v ¥ — %%V Lz L2 LS, HEZORELRERHOREIZ 51
A STV R, RS O E R % 20l L THAITR LARZRD L QBBOFEMEIICET L2 L, FLZNIE-T
BIEHATE THRE TR EMBOMBEIIH G T2 2 LIIARNOMRZITHFSNIRBETH L, T070I2, FTRFFRYE
i L CRAMZEZ O, RRICIIEBE IR K A TS BREREIN D TH S ) I C EER L oS H
B/L72w,

MREEAE

ARAE (2019 4F) DR TRMBEEEN RS (DUT, REEWRS) WL ETHo72Z L b, AFREVWILT %
1959 4E £ TOBIRIIC BT 2 RFFA B L OHUHHRIC X 2 MBI T 2 E0BLNRELMET 2L & bic,
NSICHT 2ERMAEZ PO 2 &2 REOMEFBMOEELE Lze BROBAEORRD SIREGA% L hoTL
F o728 BEENIEAD LETEIAE L BIF & TRMARIERE SN2 mh 5 bW OB T ORM 2 Z 8 L 7z
KxaAToTz0 £ TR TAERFERERS X OBEN, REFRFEESRS L OB 2 0B L) 2. HIToEms
R ABCC (Bl. BU#OCBIIZERT. BUEHE) OB b BLEFIC AN, BFFE % FE0ti L 720

WIFEOBCRIE. 3. 2019 4F 6 HICBIfE S Nz hBEEmse s Tl L7 (AREIY - BEGER - HAEH - HIC B
(R BB 2 R IE < OFEIIZE & BRIEICOWT 46 1 MR T@nimbesmse s (1959 4) £ TORD . LIS
BT L 72 B RHS DWW T IS B R IR RIS T 2019 4E 8 H~ 9 A M. [ u < icdkis] LB L TERUERZ1T-
720 TORRTIE, BHELZT TR, UHOIRBREOFER 727K (OB, REKRZEHE. WEY) 12X 2581
DWW T 2 FEARGE 2 FRER & UCIRREBIME L7z AIES: & EHEEMIE R WS, & OISO
OMEIEEXZ 527250 TH Y. HREIIIBEHREACHEEL 2 < v 208, [HEHBEC o' &3
ERrb. ATuY 2y MIEFEHLE LTWAED, SHORRORERDN S, 29 Vo 2RSSO BB ZE 2 B §
ZERNCOWET 2EREUIHAS L k72,

RO R IR T TR IS 331 2 PR 5 - FZE R B, Bl b JCHER ], o5 B & L C ik L G- BREE D 72 2,
B T EL WEBE, 5HETHET7 AU S (ABCC) Lda3Iasr—3arvki oo FROCEMWEE (FK—1)
RGN 2 LD e h o - HARBUF (HAZRMSHE) iy, Bl (B8 TBIETL R BNINR R Y v 2 TN
L7z] LW RBEHS ML, 2ORICBIT 2 FEORRIINEHRBITo72, TOMRIEER. BAPBIET->Tw
5 HREMEHEOEFHIOVT ORI TOMIE L DMT 2 L 2420, ZTOMTIE, ABFRIRH RS [EBEHIE<] o
FHEROBBEO AR 53, HLED HAROFAMAHNICET2MEC L FG T 0L ko7,

B, LELICBE LT, 2019 4F 12 HIKIEZ =20 T AT RE T KES A BRPEE B RE S
T MemER Teay<ichte] 2P| LU Tl L 720 AT & 1382 55 IR0 ATREL LT
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RGTHRIKEZE D2 FFE & IRGTIR B

DEFZDDH 5720

J B DOBIREFROMZEIB L Tid, BENFE ABCC DA ED L ) b D THo72Dh, TNZHOEBEAHATL
TR IR S N BFZERR SIS DWW Tt Ly WFZE 0 Ba &2 #R 2 F 78 % 920 L 72 (Akiko KUBOTA, Kaori IIDA, Satoshi
TASHIRO, " Atomic Bomb Survivor Studies and their Current Significance: Comparison between the Practices of the
ABCC-RERF and the RIRBM.” , Hiroshima Journal of Medical Sciences. 69(1), pp.1-8.) o ARHFZEIE R HE L FKRT
DT, SOk L T ZED T o

Tios ATU V27 FERBTT AT RRFARSERED? S [HREHR] Z2RRT5, L) ZEICHLTOl
NI Nz FFII 22T, KR PR SEREEEE BRORRITME L7z AR, FRICHT 284
BaHRE L, E RSB LIUOCENIMNIBETA2HETHY, A7ud =7 FOBNEIZEMN AT WS &
20 b OOWEIZERT 55, BEREOREBENAXIRENIHFAOHE~NDOT Y M) —FLEIRPL LRI L
BEWEEZ D, ) Vo LR TAINEIZD ZORBENY) ANTHI ) LEZ 5,

EREPAMCIE, KBS L ORIFIZHET 2 FRBIRICE T 2 REMREOM LT — & X — AERICET L72o IRRRFES
B L OREN, EMRFESTS L OEN, $7: ABCC- BUSHTOBIEEIC L 2@ e EoxR e L. e X ) s
G a7 E 27 DEBES] BLU [RFBEAME] 1200 T, TOBBROEN T2 5 OFEFEHRZIEL, K
BT QIS ARG LD T — 2 b2 R L7zo AFICE L Tid, RERFEFIREFLAE DS L CRIFRFEZTNE
ETOWEEZT o7, MICEETHLLEEZ LN LEICEH L TIEPDF Ld AT o720 AR EERT LTV ARVDT,
KAEE ST 2 TETH D, T2 BRFICOWTD, ARG, FEHEICRE L 205, BBIISHE L72v,
I, SRR THTHA ) [EBRHIXC OER ] BF78 RRICEEFAEE) SRS FGTIARRELLTHS ),
Fio, AF— I X—2EEOBB T, BUIEBREIEICHET 2 22T TR RBEREBLUORBRFYZELO [E
IR O R E B BN LS 2 ENGN 0T, TOZ LR, FNENORBEMORFEEFR (BFIIERE) o,
R RERMIEDREHIZ D D% B L E R b, 72 HAEKRORZEFARD L0 TRE L6, BEBEOLEREL
Rl R DR ICHUE & W78 SRR AR (BAUTFEIR S, BORATEIR Y, WNER R E R &) 5 AR
RS ANIDE B SN T D S EPIFHINTH > 720 ZORIEL, HARORZFIIZE, M REIL oM A S b B A
FBITH D, GHRODZI Vo MITHEL, IR CEPL ANFRHOMWIERICI 25N SEA L 2652 DTV &
72\,

F 72, APt AOHR T, BB DA O FEEER - BFFRE 1T X B BRI < BRI O BRI b KM 7o BARNY
W2 WHRZEZIOB & Th 5,

2019 4E 4 . UNKRFBEFABEFZRELEITE S NS WBRBE DA VT 50 MRE L2 R T 22 /72, AERHIRA
FERTHD, MIRSNIZ L3 BVEDIETH o7, WEIR, 242 ) MHOERBEO S OT, WEICHEL-RkE X
VREDHREBEOFHM AR AN T THodzo DF ), BB DOEHELGFIIPRHLINI DK S TE D, WELZER I T
B, BV ZENWWICD D072, FDD, KRERIOWTORENEZEVE A, TREZEONZDT, &
BIIFMIZONT D, AAEORIFEE L THAEEZH#ED S, JUNKRFAIL. RGLIAEOHFMIZH S & v ) WIS, T
HARICBUI2EELRGERETH 7228, BFEBOALLTHELD b oTWwizZ &, EBEITELIE . BIKELD
WIRREFRD L ANURE RS2 LR EQE NS, BETH L, BRERTVIFICRRFERNRE T DI LEDLVE
BTHD, A7V 27 M 2#DL ) 2T, WNKRFEROMEE THAICEERT 2 8/MIEH T D Vs, FEFATR O
[RER &R, Bl TR WIS O A BB OREE L TIHRATWZ L ET 2%,

MEBLOMBIZL, BELZ. KE - BlF - BB VwISRE, sy rtoenl~v - F74F% - 77 v<bioi
LA, Bt TRREVWERELFO, FUBKEBHICBWTON ¥ H /A1 1950 ERICHES N2 EFbhLTw5
A BRI E—RIIAS b S Z L3 % <, T LABEREZFILN TV 2 Eh, SHOHEThIr o7z, Bl
HE, B 8 4 H o 1953 D KHFET (R EDOFX L FERLFOER) OFE [FHoE] THWHL2ATHL, £LT
JEREHE S 8 EZMELBAEDORB T 77 U< L) SRIIBHEIRIE VB AR D 5 & B o HIE & E8R
TED DS, 2 Vo ZEMEIZOWTIE, MHET ARSI RREEZX 5. THICE L TIE, 2020 4F 2 HICREBIRTITH
N7z5s LERRAMARFTRR Y — i 217072 (ARHEPY BEHEE HKEB (77 4+0 “vui=x"] §4
M 5 < LERRAMAS: (202042 A9 H, FIN)). ZOMETIE. Tkay~ ]| [FH7FF|[727v~] 0z 1
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HGHRKZEDH R E & IRGIIRBE

VL LD LW 4 MV EFOFEBEROBMEZHRA L. £/ 75 5 DA% 5, Hiroshima. Nagasaki.
Fukushima &\ ) B —<FEKLICD FAHOMEITREEINIEETH LT L IR L7Z. wTFhite k., 723 <d b
W Z Fukushima & 78934, &1 ¥ ~<, Hiroshima & %3+ # 4 F, Nagasaki ® & 9 %, FIBRWRBIZ» 0582 &
B2z TREDA A=V ] #4952 eWShorz b, BT E FIBMEE 230 - BRMICA A—V2HEe L) v @i
BRONLZDOTE RV, EELZ, THIVoFHICHL T EEMEITIITE LRV, FURKIL S ER 2 T 5
IZATCEELRMETHDLEZ 5D,

SEORE

2020 fE1E (BB 5] VIO RETH LI b, HEREEZLERODOLNL Z N TRIN, —F TiHEESEHW
CEDOHBERORAOBADZ D EE LD, £ Voot RRIITEE L2535, 2019 4E OFFZE15 B 0> 92 ki
EBF R UTA25BROMBEBLZOEN L Lz,

(1) IR RN ek Bk O B2 8

JREEIEAS 2021 4EICRR. 60 4ERMZ 5 2L b H D720, KT T 27 MR- BT, HBEZITFANEE D &0 720N
TR EROMERER 2 E_L., IRREELIT .

(2) IR & ERFCTOMFEDOBENTE (WF7E X T — & N— 2R OHEE)

RREEERIIBWT, E0X)BMEIBI bR Twoz0n, MM COBRNGN, FHEONE 2 Mk L T
T ZEE§ 5, BARMCIE DREBES] [RBESRHMEE] BEGCEH0E L, ABCC O b &0 THRE 2
DT,

F720 2019 FICEFCEL Do, BBERACHTIMEMEICEF L. LEMEONE LT L TV E 7w,
(3) BESBDSOMFREB OBIRREIC OV T, FHENINED [HRER] & LIS, MAEOFT 2RO UM RE

DHNVTITONWT, AEEZEDTVL,
(4) MBICEHLTE. LEoKRBICET2MEMEIORZTLBVAZaIa=r—v a YOREEREZ HEEFHKO
PEELTELZABELTRHILTVE R, ZORICE. 777 FDT7 27 OMSOMEICLRABE LTV E0,

HRWX

Akiko KUBOTA, Kaori IIDA, Satoshi TASHIRO, “Atomic Bomb Survivor Studies and their Current Significance:
Comparison between the Practices of the ABCC-RERF and the RIRBM.", Hiroshima Journal of Medical Sciences. 69 (1),
pp.1-8.

https://doi.org/10.24811/hjms.69.1_1

RENBESHEK

ARHEBT [EURICE T 5 EFEFAELIIZEICOWT | LB TOMEMREOBIN] O AR W S44 66 M4ES, 2019 4F
5H, BRRF

AR - BEER - FAER - X IR LB IS8 2 BAHsiE < o FREIFE & EERICDO VT 8 1 Bl JE -
BEENZES (1959 ) FTOXR] %60 ol JE-F@ukiEEmsis, 201946 H, L&

Akiko KUBOTA, Kaori IIDA, “Atoms for Peace in Hiroshima: Medical uses of radioisotopes by the ABCC and a local
medical community in the 1950s.” The 4th International Symposium of the Network-type Joint Usage/Research Center

for Radiation Disaster Medical Science- How can we communicate possible health effects in radiological emergency?
-Date: 12 Feb. 2020, Hiroshima

ZOfth HFFRFE FTHFLR ZE BRFES)
U [l #6538
[lean W& — bR [9R#E] 201948 A 3 H
(O sk — & RBATEAZR BOMBIESS | [Fochbl 201948 A 11 H
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[BREROSO ORISR IRRREAEHA s/ — b2 WAk [ EREE] 201948 A 12 H
[ R oMK BiEAH e | [hERrE] 20194 12 A 2 H
[EEEORE, 21422 HC 3 HIMMEE —MEmRE R ) ThERE] 2020 45 2 7 22 H
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R BICBT 5 A7 4 TIHHRICK 5
RERROBBEEALDOIERE L BSHBIEHRY 79 v —om

ARZTHAE

W REBIREZER © AT PR (REBIRSZER RS L SERRERF Y v 7 — - #d%)
PRI & UL BRA R BN RRE AL AR JE AT« %)
BEH @i OR ROREA IR RS R AR JE R - Bh#0)

W F RN T REBRLERKEEES - )
il T (RIS EA SRR AT « B0

Bl

A=)

2011 4E 3 H 11 H OB HARFE RN o 2000 B E L~ F R EHFR (UUT, EREFR < ButEwE ok
sk Urzo ERAZG 728, WO CIAHEMICbh 57205 SHICHERBICHREL, ZOBIELI BTV LE
KZWED, HEEE L IFEN MR RBR TH o 720 BEFHEELIE, HOEARME (FF - Flg - REGG: - K% -
AP BHESNDEZLITE ST, AR [Rae] L3hbbo (&5 - @5 - T - ©23) 2 AedpEhbil, HE 8
oo, WEIEZRHL IR EICLoTHI SR SN ARFIHE 2T (BH 2014) . H D EIEFI O MG E D 5261
LTI, HAEE - RB RS Z OO, Al BAKED. i, TR AL E -2 elhiFons (X
HEHEE 20110 COBEGEHEIIAEREOAL LT, HR, MEEACBEEES, RITRMELSLMEE, HHERS)
HIRCHEN LT 225, Filed 5 9FELL EAKEM L 72 BIE T JHEFBE IR < 5k > T b, 2019 4E 6 H O FETHRIC
B HHATE, MEBREOEMIIOVT, HYDPENLIYEICIE [RBRENLE) DX S ] L5 HEZOHEE
38% B o7z (ZZEMAWITEAT 2019). LEMBEED KRE L MBRROYVTIAT 4 /3D —HIZd o TWn 5,

2016 4EICHRBILR 2000 A (20 ~ 79 /% F T) IIx L Thro 72 TR L IOV T oA ] 13, WEoERM VT
WD HEHRIZOWTOARR L, HGHICE L TEMRT 28, FIHT2 274 7TOME2EL L2 E2HWE LT
7oo MREBEAE, —BM MRS IEO & T [l Y 0 M@ ) |, S 512 [l (2011454 H 22 HIZPE
KN BB DE, EEE f XI, S ORI B X d) o 4 ool (K1) 12438 LT, s 5 500 A%l L7z
L HERNOBEFAETH S (Nakayama
etal 2019). XtRHAOHM I, b BB
fesdhiies (55 1 BB oA i, 45 2
BB O RIEARBIES S O A o) 123
DWT Wz,

C OFAAOEM [EFEFHAIE S HEFE
3. B LICEBLELL»? U TEESLD
DIZOERMNIFTLZE W] OB IX, 1
"L 2. 24H%H 3. HbH. THotz
AWZETIX, CORMONE%E HWER K
BRI L CREMT 2EHIE L FIHT 2 £
FAT EHIIERE UCHMEARED . EAE

EEWO LTV 2ODOFFIZR T L%
HiGL L7, K1 MmERICBT M58 (&, b, El 0, SEdEig)

MEREAS
AREIEZ 861 T AREIEFRIL 434% TH - 720 REMANOEIED 2V 12 NIZREE L R R OHTFRE X
B9 NE 7z olzs
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1. MEFEEERICOWTORE | HEFOEABE
R LITHERBEE E RN ONRERT, WREOBELOLFIZ, BY:444%,. LPE556% T, FHHE (20 ~44%) @
B G L, FIER (= SD) 3B 566 + 143 %, &M563 £ 151 TH o720

1 ARERERG - RO E R

Bk 7k &t
n % n % N %
FHAE (20 ~ 44 7%) 85 223 117 244 202 235
HidE (45 ~ 64 %) 158 414 178 372 336 390
RHAE (65 ~ 79 /%) 139 364 184 384 323 375
& EF 382 100 479 100 861 100

#2112, MEFO A WBHOBEHEZR T KEMRTORBEE G, MO 3L TS0 57

£2  AWBOEEEOWLEE
et HE D s 3 b 3
N % n % n % n %
262 304 206 239 201 233 192 223

2 EM NEGEEEDBE] O

2 3ITH M [aEFs:E 0B | OE OB %2R . M [EEFHEORE] OG22 To@E) =ZHTRSL E.[H
B | L Z T NS 3T 35.8% T < DRI B BB LR WHBIBELC B K e o Tz LA L. [%
LHBIGHBEB)N—F L o7 (5255 L (B 2FLDTIHLHIICLTIHTHET 2 & [HEFFEEDFE]
B lodb] LERTAOHEZ, MEERIRTIE7L7% T—HFE» o 7205 KISEHVOIHHEY), TORHMPPLED T, KFE
HDOHEIAICIZ R > T ol Ty ZHOFT T TOLHICLAEETH, BB THGOESICEEEND LK
RETHo7

#£3 Mo b o s 5 A

Eegeis i ) i D 0 e b 3

n (%) n (%) n (%) n (%) )
G L 130 (50.6) 30 (3838) 81 (40.7) 53 (283) "
D5 »H5b 127 (494) 126 (61.2) 118 (59.3) 134 (71.7)

Wik 2455 84 (327) 33 (40.3) 70 (35.2) 67 (35.8)
H5b 43 (16.7) 43 (209) 48 (24.1) 67 (35.83)
a5 257 (100) 206 (100) 199 (100) 187 (100) 849 (100)
Pl : A4 ke * p<Ol,

ok

3 [HEEHFOME] LB OWTRERT MR, AIHT X714 7R

B [THREHHICOWT, ZOMBEDICE R DTEMRD, ET00 708N 0%RLEMTELEBWETH? | Tld,
NEORE2S BB b0 30%RINT 5 L H 1ROz, EIUKIE. EEERE (EHE, WHO % &), K% - BIgeirs
OHME, BFET. BIoK, £E#HK, NHK, BOCRET L e, ERKT L E, #iiHEER, TRERZEDORS V7 4
TRk BLO TERoERTL W], Tholz

B T5EADRIE, BUERICHET 2 a2 2ol TuETH? ] Tk, BEOEBRE OB A2bD3 0%
BIRT 25 L9 1R 72, BRI, Mook, 2EH, NHK 7L ¥, #icRik7F L e, 2ERKRT LY, SV, 4 v ¥ —
2y Fma—A A =%y bDOZa—APANOH A4 & T a2, SNS (Facebook, Twitter 72 &), MEak & 558, AR,
7Fa3, BEXO TEEROENTH W], Tho7z
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FK AT, YRR T [EEFHEORE] EAREND o7, BEHRICOWTER T 2R L . BEHHIZ O W THH
TAHATATRRYT . BINEIT EHITRREFEHT 5 NE, [EFFHREOLE] 2 (55 ] LEZLANOHGEPHEIK
Mol EEMEMMET LA, [EEFHEOKLE] 2 [H2] LERTANOHEVPHEEIED» o700 —H A VI =%
FOYA L - Ta T2 FAT BN TEEFFEEOZE] ¥ [H5] EERATANOHEPARICHE» > 72

F4 THEFHREORE] S - 274 7 L OB

JEGEEE 5 o S

ZL (n%) »5 (n%) )

B4 T FHLRWV 240 (380) 392 (62.0) *
FHT5 103 (47.7) 113 (52.3)

iRk e BHLZW 276 (387) 437 (61.3) *
FHT5% 67 (49.6) 68 (504)

AERK FIHL 2w 285 (39.1) 444 (61.0) *
FIHT 5 57 (48.7) 60 (51.3)

Foy M A B FIH L 22w 331 (41.3) 471 (58.7) *
FIH$ % 11 (25.0) 33 (75.0)

pfl . H A ZFME p< 05 ‘= a—APNDAL I —F v A - TOy

4 [HEEFEHORE] L OWERBN THEADN D > 2 OMMDHH

F OISR RO RIAT () 4 ) T NAEFHREORE] LHEEEN D o 72, TOMDIHHE 2R § . FHHAE (20
~445%) TRT AN, RICARF Ed o2 N REAEDEDO NG, [HEFFEEORE] » (5] LERTZAD
FEPH B o 720 MEEHIEO N, NPO - Wi RIGBFEEHEICSIML 22 AL EFERED & < v AL Ban D
EOERNCIEM L7 &, [HEFEORE] 28 5] LEZ T ANOEEHPABITE» o7

£5 [HEHEEORE] L ZoMoEH O

JEGEE 5 o g 2

L (n%) H5 (n%) p

FHAE (20 ~ 44 7%) Thb 97 (483) 104 (51.7) *
TR 247 (38.1) 401 (61.8)

1451 Bk 151 (39.7) 229 (60.2) n.s.
L/ 193 (41.2) 276 (5338)

T B b ok Th5b 53 (28.3) 134 (71.7) *
TZRWw 291 (44.0) 371 (56.0)

BRFOT LD w5 164 (355) 298 (64.5) -
Wz 180 (46.5) 207 (535)

KRERED L Thb 52 (495) 53 (50.5) *
TR\ 290 (395) 445 (60.5)

NPO - T RAGE ST FIA 2 26 (30.6) 59 (69.4) *
AR 318 (416) 446 (58.4)

fe KR8 Lwn 178 (455) 213 (54.5) -
I 164 (36.1) 290 (63.9)

fr AR O B R Ef# 120 (35.2) 221 (64.8) *
RIEf# 215 (44.0) 274 (56.0)

pfti: A ZFMiE *p<0l, *p<.05
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R
1. RESBHIHSEFHRED. BESULICHELLEDESPICDONT

B TEFEFRUCHE ) EEFEER, B LISEELELZR? ] 220w T, [H5] L) HEE wohDRKW
GHEDVRETE 5o PIZIE, MEZIMEEMAERIEE U TRl L72% BICHE > TRMIBERA B o7z 2 2%
Mol LV TEDNEZLND. HDHVIE, MEDEYD SRS N2 NEH LT OEY OAPEFRWGEH. IR
FThoT, BEBRDDOTHLOIUMIES THA>TLES TREVP D72, LWILEIEROND, SHIIE [HE
BfEBR7Z] L) R THEIRIRT 2 HEEDSZ Ed > T 2T L TRIBICHES BIEE DRI HEE 2 #o 7225
GTIRZI) Vo FHIEFERZ o7zt bhofe, EWIHIRELEZ LN,

LI THsr] oad, £/ [Hv] ORagh. ZOEARNZBGH Ik BESN, ETE BV, itoTA
WZEIZB T2 [WEPH L] 13, HLETRAOEBTH S Z LAHHEE % Do

2. WO [EFFHEEORE] O5HIZOVT

B [EEFHEORE] oMELZ=ZMETHL L, (2255 | LEZZNITRY) OREGR—FEr ol (45
51 L[5 2T LTRLYEY. [H4] EERTAOHGIEGED XYl ) 25Fh - 72, Ful ) T
2011 4E 3 H 15 HIZWh W2 [HHEHE TV — 24 | 23 b2 %Mo 7272012, ZRHEAEED L) b Ewibisd Uz, #
ZAF, FESTTIE 3 A 15 H D 18 K 40 53712 24.24uSv/h Gtk L7275, 2 O MRl o 22 H#i i 13 0.032uSv/h TH -
720 ZOBGPRES N THERDPEMBEOFE LM o722 LA, ZOFMITEHEL TWEWREENEZEZ N5,

3. [HEFFBHEORE] &, BEHBCHT 2RI XX T 1 7 ORlMICOWT

BUFBITIZIEH# R 7 — 5 20T, BKED. BOES CORGEORIRIH D 2720, BT 2 Nd [EFFEEED ]
B bl LEXIAI D ErolzbExbNE, MU [MERELEROMAE] ©OF— % %o 725%171%E (Nakayama
etal 2019) Tld. BUFAIT B L7z Nid BUSHRIC X 2 BEBERZDME A - 720 G RT L ik, otz 77—
Y CHEREZI2D, INEBHTLIANE THEFHEDORE] X [H5] LEXIAPDhhoizbErzoN5. HiH
RTFLEEVSTZ, WDWAERNZ [T A 274 7] 1213, #EKEE L COREMORBER. WMETH?E- TV,
ZOEREAEEAZBERL TV E, ZO72DICEEKERFT L AL [EGEFHEOREIN DD | L& X7 ho
TerEZoNb, —h. A ¥ =2y b ECRAFELEROMACHMEDS. WHHOBERLTWET A% LIS, (ZITHEHIRIC
FEWETIHERERETH I LB TE S, %7 (Nakayama etal 2019) Tid, 4 ¥ ¥ —% v bH A4 F2FHLZARG,
BB & BREARLF o720 o Ty T TITid, HEFFICO 2252 [RER] 2 [7~] b, ZHEThTw
722 EEZLND,

4. [EGFEEORE] LZoboBH ORIV T

FHAE (20 ~44) 3 [AGFHREORE] 23 [H 5] LEZX AP D % hro 7205 THILEATHIZE (B%  2016) o, [4F
MRV IZERBRERZHEGLTVAS ] EWIRRLEIIRLZ S TwD. ZOMROMPIIEE L VS, FHAEEEIRE
mlEERICEDNDH B L EZT, HEL TRV ENLTRIEDYH 2. HITHMET 2 HRLLEDNDH 5.

REHE I D NiZ, B R IS X BB EICOWT D, A H T 4 TRIERPEEFFSL V2o, [JaGFHED
BB Tddb] EERIANBEhoT2bEZLND,

BERIFIZFELNANIE, FELPVLD o NITHRD EFEBIHRTZAGF 2 HIZT2BEP L, 20k
W [Hb] EERTANDGS ol b EAOND, T2, HATHIZE (IFFS 2013) T, EREBEHBOIRALY FED
WCRESEETDLLEEZEZTVIANEL, ZOLDIZTFELDVDL NIZREEBREDOREY Z#MIT LI ETLI LN Lo
720 BV WEND D,

REEFZFEUEDONG [HEEEOZE] 2 (551 LERTANDBL P o72H, Fo TV HHERIZ L - T, EEFIIHE
END Do 2D S 5o FATHIZE (ZH 5 2016) Tid, AMENORBICHT 2 M0 88 25, FIESH
TGS E %2 2 72 RO BT § 2 B E B 2 550 T /o,

NPO - i REBHFEFFEICS ML 2N, SR O EIEBOTHES) & OBIEIC X o TE, BhiER#HIEICE 2
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BB FEICOVWTO, AHFT 4 ThEEHR BEFEL 27272012, [Hb] LEZTADBE Do iDL S 5.

BEOBRBEREN R 2w Aid, B8 (Nakayama etal 2019) Tl BUHUC X B2 BEERETE o720 2D
EDBEE LT, INODOADEGFHEICL > TGEBEINLEZT-TREND 5.

[EIEEAE ] 12OV TOHRYD 5 Nid, EMOEHIEGHEDEOTERIBET, [Hb] LEXTAPE o7 %E
ZHNDH, TOWITEMIZONTO [EFFHEDEE] B o2 AW, TAMIEEME] 2OV THATHLL &o72il
L EZOND,

AWZE T, [JREFHEORE] 25 [H5] LEZTANOREEL, ZOREME. BHRE - 274 7L OMELZ EHHH S

T AT EATE

SEOERE
St TG E DR | O BN % FH IR T 5 20 AR THO IR > RHH S 2% A LS LRI L -
Ty BT 2D TIXEL TW L EEITH %,

(3CHR)

B EW. (2014). RRCEIRES B TR EI BT 2 MG EOMRE. RARFEIZE 32(1), 3647.

- SCEREREE (2011). Wb W B JEEREEE O FHF)
http://www.mext.go.jp/b_menu/shingi/chousa/kaihatu/016/shiryo/__icsFiles/afieldfile/2011/07/19/1308665_2_1.pdf

- MRS =ZER A e & 2 AT R O el (2019 492 0)
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RGIHRKE DU EFE L HGTHR &

JRFEHRICEB T SR E Well-being D
EB=F ) Y TNOWRSMORNRIZE T 5%

ARZTHAE

PTRBBEZE S - B AR (RBRVEMRESC L EBRERE Y 7 — - i)
R S ORRRAERRBSRRER AT © #%)
[ (R 27 SRR o o T PR AR E JE T+ %)

W HRE K (FEREZEMRYSC L IEBRERE Y ¥ — - %)

oiEA=1:0)

BERESRRAMEER S N2 IR L T B ERENR E LT BESHIE T NA AR@ET = v 7 7 7)) 2 EORF O
72770 Y= ERPERMISTEN T2 L1280, TERREEOMEN 23 I 2= —2a v 2@ 0T ERZ3GET
bTEERIET 50

MAREAR
[(HH & H]

WMEH—EFIIRER REE ) P X o T AL EBREOE RIS R & 2 2 PO RS E A C Sh
7ot ARRITEEE 28 LT GO O ATGEEOZAL R 2 L 2 ORI L 2z Ao % 21372 [1-3].
COX) LA ITBUIIHEOEFH2RET L Ll ol BETEHOREZ IET 2B L R— M UETH-
Tzo AR, HEWEFE T TV =2 a YR LTETEBY, 208 LHEROBFELWUET L7200 F— Mk
MOWREEDH o EBRIC, WHEET TV r—3a v ER=RE LR E LT, eHealth 2 W) SEFEBH LT, &
NOIMEFIGEICZ IO LHESINTVS [4, 5],

—J, Iy 8T B DIEISN T B M, SCHER OIS RCEEIIH L TH#EM R BRI EICERR AT
RNVY — % BEAATEHFENGT 7)) r—va Y EHCTH e bilAaZEs 70 Y = 7 FAREBEIRLTYWS [6],
(SHAMISEN-SINGS 7T ¥ = 7 b : Nuclear Emergency Situations - Improvement of Medical And Health Surveillance
- Stakeholder Involvement in Generating Science) D72 Y27 M, M1DEHIIZE52D WP (T—278v 4 —3)
PO %L, MEBRVERKYE WBEK) 25 WP3 ZH#HY L Twb, WP3IE [FFHIHIRF MR & 12350 < A0
FEOYE] THY, WHERT 7)) r—Y a YEHORREEFEEOSHEZHEET LI L ZHIEL T b, BERD
SHAMISEN-SINGS 7u ¥ = 7 b ~Nllb o

TWb7D, AFRAZOTaY 227 b0 WP1, Stakeholder needs
BKREREZCLERSFAMT 52 LHPTETH {consultation, engagement and feedback)
o
ARAEPEDRWFEN BT % HIIE LT 0l
hThHH. OREE—IREFROKN LY Wz citien |
participation in
fltHE & SERICET O T 7)) r—3 3 raddiation meassiements

VEY—NVEEHEL, BELEEOLOD —
7TV =2 a v OMEERET 5, T,

@ SHAMISEN-SINGS 71 ¥ = 7 I # BIH L "’“:}"“ﬂ“‘
LT, BERFEWBEOMREE L EmMOFRIE LN Apps and tools
ETELEDODENANT TV r—3 0

HIFIHE EM S 2o WPS - Managemaent, communication and

dissemination

1 SHAMISEN-SINGS 71 ¥ = 7 b O Hil2 B3 % Mk
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(F7ER R ]

O BEEFERO-ODOT TV r— a v OBEOREE

1) HEE-FEBRFREOFERYF— b (R ICBET 2 Y — Lol
MEE - FHEFERBIEROBEREFLE IR -1 T5LL DV UPREERINTVEL (1), TV —ILOEKRI,

WA EMOT 7)) r—3 a 72 Th L BMBERR

K7 v 7 LERNEERTWEAPH O Twz, €0

HHE, N R, AR ORS iR RIS, BT O QA R ETh o720 WHENIE, FTEAET TR L,
MR (BREEZEALZRZ Y74 7). K¥ NPO %% E3Ei L Tz,

#1 WMEE—

Fukushima Health Management Survey (FHMS)

FEHFBOERY R -+ (HERPER) CHET LY —Vo—iE

Target group
Residents/evacuees

Fukushima keeping health card project

Residents (more than 18 y.o.)

The Fukushima Ambassadors Program

Foreign students in Fukushima
University

The Fukushima Future Center for Regional Revitalization (FURE)

Evacuees (Retuned evacuation area)
and Fukushima University

dialogue in corporation with ICRP)

ICRP Dialogue initiative, Fukushima Dialogue (continuing the

Residents/evacuees/ local media

Nagasaki University/Kawauchi Village Reconstruction Promotion

Evacuees (Retuned evacuation area)

D-Shuttle Project

High school students

Information

Citizen-led SAFECAST project is a Volunteered Geographical

Residents in the world including
evacuees in Fukushima

Radioactive Contamination and Citizen Science after Fukushima

Citizens

Fukushima Booklet Committee Citizens’ Initiative

Fukushima Booklet Committee (NPO)

Resurrection of Fukushima

Evacuees (Retuned evacuation area)

measurement information site

Shalom Disaster Relief Center Fukushima radiation

Residents

Fukushima 30-year project

Education for residents

Life Agriculture Fukushima

Food measurement

Mothers’ Radiation Lab Fukushima

Residents

Health Literacy Promotion Toolkit

Health professionals

Hints of Life in Hometown

Radiation consultants and other local
professionals

\Volunteered Geographical Information (VGI)

\Voluntary citizens

Miharu town

Fukushima Prefectural Centre for Environmental Creation in

Communication and Educational
Activities

Fukushima Global Communication Program

Event, discussion etc..

2) BRREEHICHETEZ T ) r—v a v O— R EH
#2 EWEFOT IV AI—Yar oy —4ry NERICETAHIE

HWEEOT 7 —
Va VIR —E X ICHE
Mg b7 70 RMEIROE,

WIHH oL DR 2
HHIZL7zitfHE LT v

Items Details
Population level ~1,000,

~10,000, ~100,000

Comments

Need to modify App’s contents (shorten
questionnaires) depending on
population size.

Tz — AR — VO %
ELWICEY FH S hTw
5o F7z WWEHEOT T
Vr—yaryERETA:
DIZIE, F—7 v M EER
THLENHY, ZTOFHIHE
ER2ICEML, 77
r—avyoNHEEOMR
B F I # o s (Tt
A RN, .
ERE), wOZDTTY
r—varvEfHTson

Children/students, adults,
mothers, elderly

Need to modify App’s contents (shorten
questionnaires) depending on age
groups.

Period (When
feasible)

As a disaster preparedness
After a nuclear accident

Desirable to enter participant’s basic
information in advance.

Feedbacks
responding to
questionnaire data

Health, diet, quality of life,
mental health

Difficult to respond to mental health
needs.

Data security Personal information

High data security is needed. Difficult to
decide who will be responsible.

Participatory
o [ [T T IR 81 B members in Fukushima
tools

Citizen Advisory Board

Need for a participatory approach from
designing.
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R FlRT, Hibk, HEM 2 L), 2—F—~07 1 — Ny Z7HH (HEEHR BF. XV VAVARE), 21—
P—RFHEMTOLF2) 74 OMEFA LR T VT 75— a Y ORBEL (BEREZEEAAZRARERZY) THo
7oo ARBFZETIX. REB—FHEFRBEOBREREZ MR L LTBY, THRXE (M3 2=2574TI00HUTFOL—
Y—) 25 =7y T D700, FRFRBEOEEN T, FHERERE - —-L LT, BUHROEHRE HEAEGEZ A1~
ELZ RO HEEZ2ZATWA, 77V 5 —Yay0eF2) 743K IA F2EREEH2DI0, 22— F—
DBEHRRPEHEICT 2 HMOAZ T — =~ F T2 2 & T MAFREZEFEAUPRE L 2w e T2, KT 7Y
r—<va yORFREE. BIREZT TR, EROBREZN) ANTHEETOMENIRE27 7)) r—a Y2 HIET I
LE95,

3) HIET 77V r—3 3 vy — Vo LRl LHR
RFFECRETEDT TV r—a v
V—IVIZB LT, &M eih i X218
T 7TV —3aryka—F—o#iE R
HAA VAN —AVTBHIET, TTYr— mﬁmﬁmmm
va Y OFMRFHEEE A L 72RO
MEnb, TOtk, MHERMEAERE AT
(Z OIEHITHET H R K O A RAFE S
P—=N—ZT7 v TENLV,) LT g
ORI HLO X9 &5
Fkx AJI$ %0 TR, HENWIZH —
N—=~ZEHN, BEIMIZZ7 4 —FNy 7 &
NarZllhsr, SH5IT. MAWNETLE
FOEE T HEAIE. HIBERO R~
=TT IBELN, BEENR
FR— IR —NEfSINB I L &R
b0 74— KNy stk WEOFEIZON
T 77— a bk S, BROLHDS Y —N—TEEEN D, Zhd, T—=F—MALZTTHL, 33Ia2=
FAHMTHEBEINLZ L EZHEL TV D,

Indivicual support

K2 #HEBHOT TV r—ary—Lojih

@ JERFBBEORBEL FEOREEZMNET 272DDFENL VT T r—7 a v OHEddE
AWROT T ) r—aroarysrry e LT, DX RHEHZANLNE D, LT, ZOESFHEE ZIM)»%
SHAMISEN-SINGS 70 Y =27 FOEIEI NI —2 v X TEZ LN TWAFHZUFICHE L (61,

TFV = a JIZBIF AL Well-being DFREICES 2 HE3EHmH (B2
HRFEL., AF—27F V¥ —L DL Well-being D i#E{L

77— a I X bR E Well-being OFFli % I KIRIEH T4 720, BEEHEEESLBUFEEZ EHE2TO A
F—r AN =Lkl BREOBVEE L Wellbeing DIFEDO Y A b Z2ERT 5 2 RSN DL, ZD720I21E,
RKERHTIERVRRTIZBYT, KEANOHZELTAT =R NV —LOREZHEL TBLL PR EE 25,
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