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Nagashima, H., Shiraishi, K., Ohkawa, S., Sakamoto,
Y., Komatsu, K., Matsuura, S., Tachibana, A., Tauchi,
H.: Induction of somatic mutations by low dose X-rays:
the challenge in recognizing radiation-induced events. J.

Radiat. Res. in press, 2018.
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The impact of radiation accident
factors on the pregnancy and the
subsequent development of
children after exposure in utero.

Research organization:

Representative Joint Researchers: Alexander Stojarov
(Professor: Department of Radiation Medicine and
Ecology, Belarus State Medical University, Minsk,
Belarus)

Jumpei Takahashi (Assistant Professor: Center
for International Collaborative Research, Nagasaki
University)

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

University)

Contents, Results and Prospects of Study:

The authors investigated the morbidity rates in
women - residents of the Republic of Belarus Brest
region, exposed to radioactive iodine 131 in April 1986.
Also we focused on the health profiles of children born
after these pregnancies. Thyroid absorbed doses (TAD)
in women ranged from 0.01 to 4.0 Gy (0,053 = 0,004 Gy),
that in children - from 0,001 to 0,19 Gy (0,032 = 0,003 Gy).
The women average age at the Chernobyl accident time-
point was 26,25 = 0.39. 20-25 years later, according to our
estimate, they presented the rising somatic morbidity
rates, related to the most common nosological forms.
The highest rise in the incidence rate was relevant to
cardiovascular diseases, notably arterial hypertension,
and was observed upon low levels of the registered
TAD. We revealed the strict dose-effect relationship in
the clinical presentation of nervous system disorders,
hypertension with the peak incidence upon the TAD of
0,2 Gy, and two peaks for the digestive system disorders
upon the TAD of 0.2 Gy and 0.8 Gy. These findings can
be accounted for the enhanced genome instability of
the thyroid cellular lineage due to 131I effect with the
subsequent women menopausal hormonal changes.

Evaluation of the post-traumatic stress disorder
(PTSD) degree in the exposed women was based on the

PCL-S and K6 tests employment. The Belarusian cohort

of women appears not to show evident relationship
between PTSD degree and psychological distress. The
latter finding is deemed to be referred to the smoothness
of the experiences at a 30-year time-point after the
Chernobyl accident. Women, who were at various stages
of pregnancy in 1986, demonstrate sleep disorders as a
prevailing set of symptoms.

To complete the study, the authors target to analyze
health signs, morbidity rates in the Brest region cohort
of women, who, being permanent residents of this
region, got pregnant in 1987 -1988, and to evaluate health
profile of children born after these pregnancies without
any exposure to I-131. It is strongly believed, that
comparative analysis of the matching groups profiles
might elucidate effects associated with ionizing radiation

impact.

Presented papers:

1. Stozharov A., Hayashida N., Takahashi J.
Psihometricheskij analiz dannyh anketirovaniya
vyrazhennosti posttravmaticheskogo stressa u
zhenshchin, obluchennyh vo vremya beremennosti
v rezul'tate avarii na CHAEHS. - Sbornik
materialov Respublikanskoj nauchno-prakticheskoj
konferencii s mezhdunarodnym uchastiem «Zdorov'e
i okruzhayushchaya sreda», posvyashchennoj
90-letiyu Respublikanskogo unitarnogo predpriyatiya
«Nauchno-prakticheskij centr gigieny», Minsk, 2017,
volL.1.,, 96-100.

2. Alexander N. Stojarov, Naomi Hayashida, Darya
A.Odinzova-Stozharova, Izumi Yamaguchi, Jumpei
Takahashi. The psycho-emotional status of women
irradiated during pregnancy due to incorporation of

radioactive iodine (in preparation).
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Ohno Y, Suzuki-Takedachi K, Shirasu N, Yasunaga S,
Takihara Y, Tissue reaction in the bone marrow. Radiat
Biol Res Commun., 52(4) 336-349, 2017.
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1. JEBSLF, WA, RIS FHERY I 21—
Voa VAT X B AR AR AR o 1) 158 A2 o BiF 28,
RADIOISOTOPES, 66(11), 525-530, 2017-11 (2017)

2. T. Kai, A. Yokoya, M. Ukai, K. Fujii, T. Toigawa,
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R. Watanabe, A significant role of non-thermal
equilibrated electrons in the formation of deleterious
complex DNA damage, Physical Chemistry Chemical
Physics, 20, 2838-2844 (2018)
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1) BWEw, R 5, SEE— SO, RHEEE,
Bl AR @ ESR i 52 i & v 7o R d <O
R 3BT 5 BRBA RO E, HAREW Y&
% 50 mIBFsEsE R & T, 124, 2017

2) BWEW, R B, BHE— aadEE, B,
Bl B e+ R 18 < BRI L2 TV & ESR # it
2B B BB ORE, HARBETRGEE AR
50 mIff7EsE R PHSE, 124, 2017

3) Shimasaki, T., Yokota, K., Mine, M., Shiraishi, Y.,
Gotoh, K., Matsuda, N. and Okada, S., Radiation dose
estimation by ESR dosimetry with tooth enamel
for residents of Nagasaki and Fukushima in Japan,
The 43th Annual Meeting of European Radiation
Research Society, 337, 2017.

4) BWEWR, AAHE, BEE— JIE 5 R
B, WG T F AV ESR GHINC X 2 AR R4
EBERHITIC oW T, ESRIBHENN, 4534 % 18,
2018.
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Hiy AF D HIRFEIEEHFRBE ., A BB O Fei & ATV iR
SRR OB OH I E BT 25TH TH 5.

FERWX
1) Bogdanova T, Saenko V, Hirokawa M, Ito M,

2)
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Zurnadzhy L, Hayashi T, Rogounovitch T,
Miyauchi A, Tronko M, Yamashita S. Comparative
histopathological analysis of pediatric sporadic
papillary thyroid carcinoma from Japan and Ukraine.
Endocr J. 2017 Oct 28; 64(10):977-993.

Takada N, Hirokawa M, Ito M, Ito A, Suzuki
A, Higuchi M, Kuma S, Hayashi T, Kishikawa
M, Horikawa S, Miyauchi A. Papillary thyroid
carcinoma with desmoid-type fibromatosis: A clinical,
pathological, and immunohistochemical study of 14
cases. Endocr J. 2017 Oct 28; 64(10):1017-1023.
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Iyama K, Matsuse M, Mitsutake N, Rogounovitch T,
Saenko V, Suzuki K, Ashizawa M, Ookouchi C, Suzuki
S, Mizunuma H, Fukushima T, Suzuki S, Yamashita S.
Identification of Three Novel Fusion Oncogenes,
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Thyroid. 2017 Jun;27(6):811-818. doi: 10.1089/thy.2016.0673.
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Okazaki R., Ohga K., Yoko-O M., Kohzaki M., A Survey
about the Radiation Effects and a Health Survey of
Fukushima Inhabitants after the Fukushima Daiichi
Nuclear Power Plant Accident. ] UOEH, 2017, 39: 277-290.
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IBAREIXGTHRD#R ) & L J7 5175~ 7 X H Il
WRAE " X T ICRIZ T EMEFHIEIN DEZE

#&1-17
EDPAGBZBEETINVIIEHENY
FIOLKREICLBDFEDADY X T 5HE

ARZTHAE
HFEBF7EERE NG B
(RO BL AR AR« HERER)
i 78 % HE W
(RGBSR AR - B30
ZAWERER - sk KT
(R R A7 JRURR A s T AR F SE 7 - EBd2)

3

N

=

MREAE - MERR - SBRORESF

AWFZE TILBU RIS 05 A DAREBIT D 5 2 tka Bk
Mm% (rAML) IC#EB L., CO%EB~Y 2 Thb C3H/
HeNJcl M~ 212 1 Gy @ X #% 1 BIBES L225E L.
ZOMEE 01 ~02 Gy [CHE LT YR LIRS LY
G LT BRI A U 2 BB F O S A B AN
R0 EP MR L. ZO8#E, AL 1Gy THoT
b 01Gy BXU 02Gy 12 HIL TV ELIFET L2 &
XD B R RGAR D B AEFE DA T 5 2 L ASh o
770 F72 BEILTMEOBEVICHENAEE IR 7
A5, Pt AR LAY ERR R \ARAE L T B IS HL S 7,
Lo T, 01 ~02 Gy O#D & UIRSHI Gefa R 55 O
REDVH DLWz 5. rAML AL B
TH 5 2HFGFOEROREBIEE T O RKOBLP RN D
PHES L BURRR M ) % LIRS X 2 BEHRIEDS A DY)
ALY BHEZ T BEENE Z bz,

FFREMX
Bz L

ARZTHAE
HFEF7ERE - BH B
(ESERF R A B E WL IR T A Y
h—=THSE R Y 5 - BEHER)
ZAWEREE - e
(B B RSP R B B B2 2T - A AE3%)
% AR E R o A
(R BRI UR RR R A I FE AT - Bh#0)

ARAE - MERR - SEORLEHF

AREFZEIZ. BYEAEEZEHE TV~ A Apd™ " <
2) ZHWT Y F 7 LI K BERRREA— 7 g O %
BLr#iprZ L HBMELTWA,

L AEREIE, C5TBL/6- Apd™ =w 2 (§) &£ C3H=™
2 () OEH L7z Apc™ ™ (F1) <™ A2, A28
W MY F 7 AKE 90 MBq BEEWNE G- L7ze 2O MY F
7 AR 1 HEM T 3Gy R T A HRETH B, MY TF Y
LKIRE A B BEOT T AOAKEIX, T2 Pa—)LIH L
THBEIAERMOWH 285 S Nz, 19 HlIZET 2
FEERE CHE L CRE, PoOER, ) 2 5k ~E
rav o E, /M & N/NBEERZ R L. FER
WHEEOME & i - MGt %0 T2 MUF T LAKERG L
72 AN S IS & BRI L . BR T2 RO
21790

SHIE. MU F T AKOBUREEE 2. FMBICFEBRE T
J o

N

KRR

Hiroshi Tauchi, Megumi Toyoshima-Sasatani, Haruki
Nagashima, Tsutomu Shimura, Toshiyuki Umata, Akira
Tachibana, Tritium biology in Japan: A search for a new

approach, Fusion Engineering and Design, 2018, March
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GHRFEDANCE VT B DA MNREDRE
HZAR

KRB FERE B

(PR R R 2B - L EAERFFEE)
SAMZERER - s Wi

(B B R 2P RO R B2 2T - %)

% A BF % E S OlAh
(R B RAP IR USRI AL AR ST - B0
% AR E s FHiE

(R BRI BB A FE T - Bh#0)

MEAR - ERR - SBRORESF

A LR 2 R B MHE SN, PR T & M A
W LJE B OMEICER T 5 2 EBAIHL T W5,
ARAHMBRN & F N2 RAMESF ML, AT A BE A 2 Al
(Cancer Associated Fibroblasts:CAF) & X, 1E%H# 7%
WRAEF I E B 2IEZ R L. DPAMIBD AT L3 w
BIS2ESL Z LTy BAACHET A EBHESh T
Do Fexld, BUHIEAS AN BT 2 DS A M/ NBRIE D1 E12
DVT DRI 1T 5720 & MEHHMESFME T, 1208
(272 % BRI O 5 BIGHRIRE, #isEIROTERE & 135 7%
LIFRo 72K E HifasEHN, 20 X5 eileTid, if
PEAb S - MMESF AT (ke SF M) & CAF ofaiE L
LCHSND B O7 2 F > (alpha-SMA) R Ii/IMK
Mk B 75244k (PDGFR) 2RHLTwa 2 L%
S L7e HAIZINT TOMN A S, EMGEIREEO
B, = AVF—EEEH)II P FY 7T 3 b
YR THOEET HIHERES, BRI PI R TIC
BYEICHEE 2 HET L2 E RO L, Bl ER
412 alpha-SMA 28%B L CW A Ml Cid, I va v F
)7 OEBMOKTFRMILA b L ASEBE SIS, Hi
BALKIN- 72 F VT AT A4 ¥ %5 B OMMET 2 2
EAT & 5T RIS & 2 R SR o B ST S
5o DEOZENS, I VIV Y TOBILA ML XA
B X 2 AL o MBLICBI S35 2 L 2 S 52
L7z 2612, WMo 4121k, TGFL ¥ 7+
VARG 35 2 L RO L BUHRIRE L 724k
MM TIZ, X— P~y 2% vz MEEH ORI
0. EEMEORREIAE L., EE oMM RET 2 2
EEHLANITL 7,

PboZ &6, B, BEHRO A A ICE 53
BT THRL BADBNREOTRBIAEH T2 2 L 2B

LA L7z0 BHIC & 2 inomdiciz, I b
Y R TIHEBRICE D TGFA ¥ 7 VR o iE AL
MG 5,

SIE, EHE TORSEBIESACBT 5. PAMNR
BRORENIDOWTOFT 2 #ED TV E 2,

FRIMX

(1) Shimura T, Sasatani M, Kawai H, Kamiya K,
Kobayashi J, Komatsu K, Kunugita N. ATM-mediated
mitochondrial damage response triggered by nuclear
DNA damage in normal human lung fibroblasts. Cell
Cycle. 2017:16 (24):2345-2354

(2) Sasatani M, Xi Y, Kajimura ], Kawamura T, Piao
J, Masuda Y, Honda H, Kubo K, Mikamoto T,
Watanabe H, Xu Y, Kawai H, Shimura T, Noda A,
Hamasaki K, Kusunoki Y, Zaharieva EK, Kamiya K.
Overexpression of Revl promotes the development
of carcinogen-induced intestinal adenomas via
accumulation of point mutation and suppression
of apoptosis proportionally to the Revl expression
level. Carcinogenesis. 2017;38(5):570-578.

(3) Shimura T, Sasatani M, Kawai H, Kamiya K,
Kobayashi J, Komatsu K, Kunugita N. A comparison
of radiation-induced mitochondrial damage between
neural progenitor stem cells and differentiated cells.
Cell Cycle 2017;16 (6):565-573.

(4) BRI, BESE IV Y T7OBREREE L
BETRRIE DS AN DR TG REAFZE 2017 5 52
183-193.

(5) Shimura T Targeting the AKT/cyclin D1 pathway
to overcome intrinsic and acquired radioresistance
of tumors for effective radiotherapy International
Journal of Radiation Biology 2017;93(4):1-5, 2017.
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HGHRIEGH &k > TEL B2 Z XX — DNA
ZZHIBTIEIR DFFIT

ARZTHAE
AR - IR BEZ

(RER R R BE 2 RIR R - LA K bt )
AR i HREL

(Bl R 772 SR P s s R AREE SE T+ Wh0)

MREAB - MERR - SBRORES

BRI IR 4 e Ml 2 FFET 5% TP T
DNA AW (DNA double strand break: DSB) 1%
HMfaoEMmEREL ) 2RDEELREETHS, LrL—
JiT. ED XS % DSBBEERETA5 & OB
BOMBLEGERIZES T E 2DV TIIRES L 2 S »
2o T, £ 2 TAMETIE, HasEmsEs )
FiE 9 % DSB BT siRNA 7 4 75 V) — (§ 100 FE%H)
Z v, U20S MIIB#RIC B1F % %& sIRNA ML o> il g A=
FREFMS 52 & T KHEIEF D DSB BB Uil a4
FRANOF G 2R %0

TR IR B 72 DML AE A 38121 DSBS EASM b 5 2 &
IS TH B 7, O DNA BEMEDOFRIRICE D,
B4 7% DSBS FAHE S hooH %, WiliH 51k
2016 EF TORFTOMAEZ S &I1Z, DSBBEICHDL L ¥
YNy EE I =y e LZZSIRNA 54 75 —% A
WCRESE L 7zo ARAEREIE, U208 MIRBREIZH LCTH 50 #1fx
FDI7 v 7T rETv. 2 F7213 6 Gy BEE. 24, 48,
72 REE 2 ICHINL % € L. DAPI +fa %475 720 DAPI 3
BEGIC X D, /% B X U mitotic catastrophe O 3 &
ZHE L7z, BIE, NHE] @{=F#. HR &f{z7A il
JF = v 7 R4 ¥ PEIEFRHICOT. EhTh oz
T LCTW5, E72, AMELZHELT 2720, #i7z%H
LI E H B2 RA TS, AfFEIL. BB T 20
BRI O M OB AR FIREEAS, R4S
WEEZRIZTTIZTFNT S EIBRTIDEEZ TV,

HERA
1. Hiro Sato, Atsuko Niimi, Takaaki Yasuhara, Tiara
Bunga Mayang Permata, Yoshihiko Hagiwara, Mayu

Isono, Endang Nuryadi, Ryota Sekine, Takahiro Oike,
Sangeeta Kakoti, Yuya Yoshimoto, Kathryn D. Held,
Yoshiyuki Suzuki, Koji Kono, Kiyoshi Miyagawa,
Takashi Nakano and Atsushi Shibata*, DNA double-

EBREFYIS 701 2 FFED

strand break repair pathway regulates PD-L1
expression in cancer cells, Nature Communications,
8(1):1751, 2017. IF: 12.124, *Corresponding author

. Yoshihiko Hagiwara, Atsuko Niimi, Mayu Isono,

Motohiro Yamauchi, Takaaki Yasuhara, Siripan
Limsirichaikul, Takahiro Oike, Hiro Sato, Kathryn
D. Held, Takashi Nakano and Atsushi Shibata®.
3D-structured illumination microscopy reveals
clustered DNA double-strand break formation in
widespread yH2AX foci after high LET heavy-ion
particle radiation. Oncotarget, 8:109370-109381, 2017.

*Corresponding author
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FRFTHER
kmpr7eEeE - B Hoc

(R B R TR B B PR A2 F TE B« #%)
ff %8 & #, =

Ok B RF R BRSO ZERE © %0

Kong Weng Sheng

(IR B RER A Bl v SR PR AR ZE B - Bh0)
ZAWFZERES - K D5

(i B R RO MR AL BF 22T < B #0)

=

N

MREAR - HERR - SBRORESF

BURRRBIE C ICB W TEMAMER TR ZEEZTH
Miko—or LT, #IZL oSz Bk
TRALN TV 205, KRR FHBOBEIIOVWTIE
RIEZLZIFLAEMAIE LR TV RV, £ 2 THREHE I,
AR B E < & B SR LR~ 52 & BRI
M3 B ARRTE % 5T L 720 WEARBE ISR R S T C
C57BL/6NJcl ¥~ A % 4 HHFHF L7z, X Lavy
2% 5 Mk & W % $REL L. FACSCantoll % Hi v T i
YL DWW TN L 720 3 51T KHRE S BUR R
W L~ Ah 6 Rk LEMMILTH 5 cKit" Scal”
lineage marker  (KSL) Mgz 8 L CRHELZ 1TV, KR
G IE < L 728 N 2> & 53k L 72 Sz 0 24
RSO WTIRNT AT o 720 € ORGR, AR SRR A0
L7z 20Nl & PRgI & F 5 s B3k
ERWBRRDONLE NI EEHLNIT L 2. R,
AR BRI L 72 B MR O BRI B A & 3
T uA FRMBE~OGIZITb 225, ) ¥ S E5RRMIE A
AL W E 2L Lz, 4%IE. TR M=
T AR A B R T, 3 S SR Sl o T A
b3 ) FARF RO FBUZ D W TH—HMIL L~V T
L. COGCREPETLICED G THRFICOWTENZ
RN % D B ETHITdH %o

FRIMX

Ohno Y, Suzuki-Takedachi K, Shirasu N, Yasunaga S,
Takihara Y, Tissue reaction in the bone marrow. Radiat
Biol Res Commun., 52(4) 336-349, 2017.
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ETNDAGHEDELE T/ LALTEEH
WEDRFBEICE I 3%

ARZTHEE
KBRS - IBA B

(R B RFR B S R 08 - )
AR OARE EA

(R BRFR Bl R R AR TER « R EBIE0
ZAMRRES 5 O Ah

OR B R AP IFRE USRI R AR ST - Bh %0

MREAE - MERR - SBRORESF

(WFFENEY) AR ORIRIEAZAFROEKTH D,
DS A KL O RIRAERS S 0N ) D MEFR RS ORI, #F
L WA ATHARRIE OB A SIEWICHETH 5, AL
FZeIE. B LB & L CEH ShTw 2 A %M
WaD 77 7 2wk OMERFRRE LR Z U T BT O B
WADBABBOEAE, 7 204 5 7)) F 4 —Hud
WCEDX ) HEBERIITONEHLNITAZLEH
M9 5,

(WFFERE ) AR in vitro HKIR - FH5EE 7V % 1l
MY A7, e MEEBRMEFMRI R A7) v
(Dox) RAEMIZHEI T % 1Lk 4 [FF- K O° SV40LT % &
A L. iPS st 373212 & 9 Dox 746 F CHll e ik % #t
VL7 TNHIE Dox FIETTEHRBRELRTEZHIAL
WA % 725, Dox IEAFAE T CTld % etk fn 7 D F LK
Al bR L2205, iPSHINE &R
DAREEICOIML I Ml Thr e EZBND, €5
\Z Dox fF4E N in vitro TA 7 = 7 %, in vivo THEWE %
RS % 2 & h B FFEMED A ML ((CSC) &g L7z,

iCSC & Dox BrETH R 1E L TR TR L.
Dox % FFfINT % L &h=y Bo e » I L it B s T
DRBFEL L Do THREBR L. H2EILL7:
iCSC %, 1) &L\ TSOX2 % E DL REMEET %
FHL, 2) BALL-MAEFMIE L L TG 0o
MEFFIZB 5975 CDKi p27.p57 KU pl8 # B %88, 3)
SOOI TEREBAIRELTVEFIIVB 1O
HKRZMEFREL T2 enb, G OMICHIELTwa L
EZoHNb,

PDLEORERD S, FEEHAEHMNL A H T Dox I
FAE T CTIRIRIRAE % 3535 L. Dox ORMINC & - THiJl
T 52 EDMEER, KR - TFRD in vitro ET WV
DMEAZHI) L7z,

i\
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E/Z%E DNA IBIE 5 ¥ IC K B 1B#RE - B4R
EERGIRENZE DT FIRIEHFS

ARZTHAE
AR - R B
(B RFRE MRS & — %)
il
(EEREERE I ERL > & — HBR)
Bl T GIN
(B RFRE I ESL Y ¥ — HBR)
ZAWFERER - RE iR

(R B RAF IR U R AL AR FE T - 082
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% &

MEAR - MIERR - SBRORESF

AREFZEIE. L 23 SEICHAE L 7R S 45— R - I 58T
FUZ X D RE SN B R () BRI & 5 e
ERTUNVCHETA2IL2ANLET2H0TH), K
M (R) RIS X 5 DNA 1815 & AW o BRIZD
WC, DNA 5 o 55 8 B2 i FT v % HOART B 76 Lo AHR
w(E) BRI X 2B OGS TR L, ik
DHMNZEKT DD TH 5,

HFEIE 2 4 H CTh 5 5T, IR SRR 12
X B aHREERNIEG TH S 2 5 2 ¥ — DNA 5 (1L
RGN AR BURAE L2358 oM B
Lz, MDA FE~DOREL B L7, BENHIX
< 7 ZPEREHESEMAE (mouse embryonic fibroblast: MEF)
T, BALIREBEG 2 REBETHDNA 7YV av 7 —X 2
fE, NTH1 B & 0 OGGl ®» — BRI b IZZF DA
R A 7o AR SR IR A FE BRI I K JRURR TR PR B
IR B OGRS E 2 W T, B
F 1 Gy/day DS % &K 2 HEATV, IS #EEY 7
VY7L, THA= AT VERKBECL L7 7R —
DNA #5001 & a1 = — BRI X 2 B2 2 175
7zo DNA 55 O, BALEIERG 7 7 2 5 — 04
B A3 <. DNA KRGl o 5 - 105 Th - 72
8155 O BRI I MR & RIBVRTER B d o 720 — T,
ARG O RIE, R < RGPk e B
WG 2 R g 08, RIBBRO BRI B AERR IR E CIRT
L7zo VL E ORI AR SR BEHR O AW R BV,
AT % DNA #0845, FRICRALIEIEN 7 9 A & — 3B
BRIF IV I—THHEIEZRBLTVhH,

Stk BRI OB RS T I e bIT, B
% B MEEREOMKHE () BEERLTV, KR ()
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FRMX

Srimawong P, Sawajiri M, Terato H, Maruyama K,
Tanimoto K: (2017) Effects of irradiation on bone invasion
of breast cancer cells. ] Thai Assoc Radiat Oncol, 23(2):
23-33

#1-23

B4R EFIRGIIRF RIS ENIEE V] BB
AMLZDES

ARZTHEE
AR - MK W
GRS >~ & — © de#d%)

B SR 0 T/ A N < N
(UN=YREAVRE VR 20 S Rl IE )
WA, EHRE
CRARR ARSI TE € >~ & — - REEBAE)
Qi Fei

(AR BT X ~ & —  Kegbet:)
SRR - Bl Rl
(R BRI U R AL AR JE 7T - 0d2)

MEAR - ERR - SBRORESF

EREBRRIC & ) DNA ARSI (DSBs) M5 43%
4§ % &, DSBHEIIMIIIEIS b W7 b EE LG O 7
. 1 DNA (ERIER ISR S . @8 2 M 2 251
b33Nz, 7 BEEBEHRIGHLA CIEEREER (ROS)
O¥M%E S 72534, TOMGRELE~DHG, JE4
AN = A RNIAW R ALV SRR (35) B
# T3, DSBHEBHIZIZE A LAEK S RF. ROS DEEAD
RO R G % GO RESEVD, ZhETO
WEZEA & & I IEH RoAHE 2 A C ARG ot =5 O o IR I L2
ROS HERMSHPAHR TH LI T LI LWL ML T
722EHS, ROSERD A S =X LB L UHINLBE B
LWMITHIEEHME LTHIgER 1T > 72,
MIENTIZI P2 B 72RO ROS AR D720,
MitoSOX ¢ 3 b3 > K 7HIk ROS PEA: % Miat$ %
&L KRR O I b3y KU 7 H3E ROS FHRiA
HY, ZORI Fary M) TEREMVOK TR, I b
a > B 7 ORREBAKED ROS ERORNZ L E 2 iz,
F/oo 20X B ROSERICE 2GR YT AY »
Tuy METHE L, EREREREICO A, p38MAPK,
AMPK % EOBLA N VARG Y Y7 EDY) VLD
FHINT, IS ORI SEBERBHIII Fa v F
) 7 HI2E ROS #Hi %8 L CHRIL A b L A IS &2 LS
%2 ENE RSN, ARG OBRE S5
BTS2 FETH S,

R
Kawamura K, Qi F, Kobayashi J. Potential relationship
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between the biological effects of low-dose irradiation and

mitochondrial ROS production. J Radiat Res, in press.
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(EBENG & A 7 7 4 — A) OIEHIZ X 0 H)E L AGEE-
B & g FE 0D B A HEIT I VSRR S A RTE & L7 4
BRF—s o) I LICKMZEL, 7—F X— X & ¥il
THIZEEFE ST,

WEAETE T COMBI AT ORE R TIE, BEPHE K WIFE
MG - WAEOFIEHKRE < (P<00L, x2#E). SDQ ®
AT THE (REERKRE ) 1T LR - JARE OB
o7z (P<001. x2 M) o MMM EE & LG - WARE
DEEVHE MR o 72 LR (B VAT 4 v
o EBYFEGHT) I2BWThH, BBV C & & SDQ
D RBATE N T & VA EIC A & AR B LT,
LG, B LT — ¥ N—2 %2 b LT, S SICEE 0T
LAWY 2 a2 D BT TH 5o
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1B#RE - (BAREF XGRS Z B
ErEETMT 570 DHFELIEEILS Y
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(LSRR SEAT Ol / BE AR e R BURRE R H)
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MANE - MEAR - SEOREF

R B ERE I X 20 ) gL < o
EDEHIN TV D25, I MEOBUEEHRINE 252 2§
ML N ZE L O BHEE DS S T 7 7 0 Btk o Sl
ZHEETH 5. RO HWIZ S v 87 HEOEE D S
HaNZAL % O % 58 s IR & BT 72\ 2PE D o RO
MOfEbtk, 2tk L BB 2 BHE 252 L Ilh b,
SRR 29 AEEE . MR HGE 7 L A 2R S 3E o
B, FRRMYUAE Hwicg EomIE, 7— 7 ko
AT ol20 BB DOASY  TRT LA EEERIE T OFH
A 2D A7 L v EiZ 2000 20 5 6,000 F2EEE o i AR
EARY b TEL, ARy bOFIK, 4 X% TEX L1207
Y2357, A Y THOUREToTAKRY YV
EAVT LB OHEMAEREICHETE S L) IC L, &
I, ¥rofka— 1, HEEITV. 25 ¥ THREOHE
Fexldd o7z BB % W3 2 W ReMEA H % #i 7z
RERNRERET D720, FFROPUAZHZICAFL.
T VA BEIEATRED &) P DIEREIT o Tnbo E 72,
5 YRy HOWET =5 1 ZEHE TNL RS D I EZ
V7 M7 ECTHBIWICHRE, BRETES X)L,
G2 ARG E DB BN % &% I CTHERS 2
PE AR Z EabE e LTy vy BERERZED T
WL Z EEFHE LT 5, R ERPERGHRE R =78
FEASA 3 % BGTEHE 2 AU 3 IUEMk 2 2 L XL OfmIC B
JATRMED L WBIE S EBRAERTE 2, KER s vo3
7 B % ol U IR E B R O B 2 B b L. M
TFNVHR MR N L AIBEROEASHRIETE D L9
WX%bZ e E2WRELTWA,

#51-26

Apc""™t 7 X % U BTRREE R EB D
B FREIEHEE .

Research Organization:

Representative Joint Researcher: Jianxiang Li
(Associate Professor: Department of Toxicology, School
of Public Health, Medical College of Soochow University)

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

Resident Researcher: Megumi Sasatani (Assistant
Professor: Research Institute for Radiation Biology and

Medicine, Hiroshima University).

Contents, Results, and Prospects of Study:

Apc™™ ™ mouse is known as the powerful tool for
analyzing tumor development and is susceptible to
radiation. Loss of wild-type Apc is necessary to develop

intestinal tumor in Apc"™"™*

mice. To explore whether
chromosomal divergence affects the rate of mitotic
recombination-mediated LOH, spontaneous and radiation
induced tumor multiplicity, we used F1 hybrids Ape™™™*
mice between B6 and B6-chr18™™. In our study, we test
RNA samples of five groups from intestinal adenoma(A:
B6/B6-F1, 0Gy, S-type; B: B6/B6-F1, 0Gy, Unidentified; C:
B6/B6-Ch18"*".F1, 0 Gy, S-type; D: B6/B6-Ch18"*-F1, 2.0
Gy, S-type; E: B6/B6-Ch18¥™™.F1, 2.0 Gy, R-type) by using
the next generation sequencing of the illumina Hiseq
2500 to get data of mRNA expression level. Among these
mRNAs, we find that there are many mRNAs up- and
down-regulated, for example, 214 and 617 mRNAs were
up- and down-regulated in Group C compared with Group
A respectively. Heat map indicated cluster analysis of
different-expressed mRNAs. In the GO analysis, the
DEGs are annotated to divide into three categories:
biological process, cellular component, and molecular
function. Between A and C groups, the three terms most
associated with biological process were cellular process
(574), metabolic process (466), single-organism process
(581). The KEGG pathway enrichment analysis reveals
the way in which DEGs would interact with other
factors and how they participate in the various biological

functions. There is spontaneous and radiation effect in
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B6/B6-F1 Apc™™* mice and B6/B6-Ch18YSM.F1 Apc'™™*
mice on mRNA gene expression of adenoma samples.
Our data imply that mitotic recombination acts as a
modifier of radiation-induced cancer susceptibility by
limiting the rate of LOH.

In the future, we want to explore some special gene
to analyze the relationship of LOH and chromosomal
recombination following low dose and low dose-rate

radiation exposure.
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#51-27
Effects of radiation on cardiac
stem cells and cardiac repair

FRFTHERE
HFBFZEEE : Ke Cheng

(Associate Professor : NC State University)
Z AFFER3# © Tao-Sheng Li

(Professor : Atomic Bomb Disease

Institute, Nagasaki University)

MAARE - MEER - SERORESF

The goal of this research is to examine the effects
of low-dose radiation on cardiac stem cells and cardiac
repair. We have derived cardiac stem cells from human
cardiac tissues. Flow cytometry analysis was used to
check the phenotype identities of the cells. With the help
from Professor Taosheng Li we also established rodent
model of myocardial infarction in the lab. This year we

had a joint publication in Nature Biomedical Engineering.

K

Tang J, Su T, Huang K, Dinh PU, Wang Z, Vandergriff
AC, Hensley MT, Cores ], Allen T, Li TS, Sproul E,
Mihalko E, Lobo L], Ruterbories L, Lynch A, Brown
AC, Caranasos TG, Shen D, Stouffer GA, Gu Z, Zhang ],
Cheng K. Targeted repair of heart injury by stem cells

fused with platelet nanovesicles. Nature Biomedical

Engineering. 2, 17-26, 2018.
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HiEHIE, 2N ETIZ1 mGy/min OFRFT y IS
T 5 EFABGEISINE D HEEINDL LW SN LTE
720 S HIT, KRSy M2 BT L 72/ T, protein
kinase Ca 3 & U p38 MAPKa ® Y V' BALL N5 E 7§
525, IS OMIEN Y 7 F IV RERE O LS
BEHEISIS SIS S35 b0 L EZ b, RIS
Tid, LRSS D 8 237 BUTOW T, R S
WEOBBEZMN T2 L1280 B HES RS S
T2V 7P URERBKZHOMCT LR HBE LT
5o

KREEZ, 3R EBRFERBERER AT % 55
L. Mila~oRGEE L B L TIRRER T ¥~ iR o
Tk E L EBROERICET 245 EE 275720 $72,
HIRBND ¥ 7 F MEERER I 59 % 401 & LC LBz 35
WTZEMRCERT LI L L. ZOM % BTE % B3
B0 DEMMET T o720 TR O DEMHE 2 HIC, K
R RIS S NN T O _E R T2 5k 5 v %y
HoOZH & 5 %M T 5 FETH D,

FERIMX

Nakayama, T., Sawai, T., Masuda, 1., Kaneko, S,
Yamauchi, K., Blyth, BJ., Shimada, Y., Tachibana, A.,
Kakinuma, S. Tissue-specific and time-dependent clonal
expansion of ENU-induced mutant cells in gpt delta mice.
Environmental and Molecular Mutagenesis, 58 (8), 592-
606, (2017)

Ariyoshi K, Fujishima Y, Miura T, Shang Y, Kakinuma
S, Shimada Y, Kasai K, Nakata A, Tachibana A, Yoshida
MA. Rapid isolation of murine primary hepatocytes for
chromosomal analysis. In Vitro Cellular & Developmental
Biology - Animal, 53 (5), 474-478 (2017)

£#51-29
Assessment of the health risks of

internal exposure from low dose
137Cs around Chernobyl

Research Organization:

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

Joint Researchers: Sergiy Chorniy (President: Zhitomir
Inter-Area Medical Diagnostic Center in Korosten)

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

Resident Researcher: Jumpei Takahashi (Assistant
Professor: Center for International Collaborative

Research: Nagasaki University)

Contents, Results, and Prospects of Study

In spite of the fact that the level of *"Cs concentration
is very low, *Cs has been still detected in residents
around the Chernobyl Nuclear Power Plant (CNPP).
Although the health risks of internal exposure from
"Cs remain unclear, some clinical doctors insist the
function of digestive organs of children decreased after
the accident. Based on this situation, it is necessary
to evaluate the relationship between the health status
(especially the disease of stomach) and the body burden
of "'Cs in inhabitants around the CNPP.

1,303 habitants in Zhitomir region, Ukraine participated
in this study. All habitants enrolled in this study referred
to Zhitomir Inter-Regional Diagnostic Center (Korosten,
Ukraine). They undergone screening by gastric
endoscopy, whole body counter and blood test. We also
collected the information including gender, age, height,
weight, address, medication, status of food intake and the
date of examination. We analized the correlation between
internal exposure of *"Cs and following items (residential
area ‘zone , gender, age, wild food intake, and upper
gastrointestinal endscopic findings of participants).

Of the 1,303 participants, 63.3% were women and mean
age is 49 years (range from 15 years to 94 years). Among
the 1,303 habitants, internal exposure dose with *'Cs

was detected in 171 participants (13.1%). The mean level
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of ¥'Cs was 1,631Bg/body (range from 786 to 3,995 Bq/
body).

Factors significantly related to endoscopic findings
were gender (male), age (elder). No significant correlation
between endoscopic findings and internal exposure dose
was observed. Internal exposure dose correlated with
residential area (close to contaminated area), gender
(male), wild dietary intake.

Because many participants complained of
gastrointestinal symptoms, and we found endoscopic
findings in most of them, we plan to reexamine it by
increasing the number of people, and perform detailed

verification.
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ARILFERFFE I, MR H L < IEEIcBT 2
DNA G OEM E PR AT L. LNT &7V OB HER
EREET A EZHIE LT A, WEEREIE. MRk
fab & O T3S B 1) 5 DNA B % 22 [ 19 12 BBk
5 12O HALE A 2 EAU I X 0 ikl 3 2 £z
D, AR, EAU AT 23l @ 2 m - 72 2 &
22 BT, ) yEfbe A >~ H3 (PH3) OFifk
Bt DM R D 720 PURORRE (FRRRHUE A Serl0
A Ser28) DiEWI X o T, 5N S MBLEH M Ot ffh
HBprbEZONZ Mo, PH3 ORIy — LV I1TE
WSERD LN B h MG Lz, HALE WM (Lerd’) T
EGFP #5335~ AIZEdU ##5 L. 3 K% I2f#
HLTZY 7 b OMBBEEREZAE L 72 ClickiT EdU
PLUS Flow Cytometry Kit Z H\C. EdU Fpt:#lig % 4
L. S5ICHEBOP PH3HUAE (Serl0 5 & UF Ser28) %
GELM LT, 7R—H% A b X —F—iC ko THlfamED®
S A % 5720 Z DOFEFLEAU Btk Serl0 Hifk (2 FH3H)
THM S, HEESRAEO S 5. 055, 0.72% T
BHolzDITH Ly Ser28 Hifhk TH S NzMilLid, 1.67%
ERVEIEER L. MR & - Tl Easit
5T LEREE R SHRIIMNS E DNA BE RO
BREOHHEZ DL FETH 5o

HKEm
nL
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T RBE TSI TR v, RFETIE. FE~
7 2 (BALB/c) (ZKEEH KAk T 5 CT26 Z KT
Pefdi & REHIRNG B O 2 O FE Tk 5217w, UTFo
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(1) 2WRMICBIT 2 RmIEREED LK,

(2) CT26 B m AR F - IR E R RIC X 228
BEIE < ZAT o 72 BSITAE U 2 BUIE S S0 IR S @ 2 BRI
B 5,

(1) OWE O B FHEEE T IVIZB VTR
DRAGEEREE 7V & HBE Ly BP0 -i5 H R S0 490 1) i
(myeloid-derived suppressor cells, MDSC) @ A58
LT/ 720 [WARIZE THEME 7V Tk, CD4+T Al
fla & CD8+T ML DA AFBD sz, & HIZHKEN Z
LI HTFEHEEFVIZBWTOAR, 114, IL9, IL-10 D%
ADPHERITFLTEY, Thl/Th2 /35 » A® Thl Jli
NORENRR OIS Z &R SN (Masuda J, Oncol
Rep 2017), BIfE, (2) DEHFTIIBWT, kO %
Mfe LT\ B
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Masuda J * Takayama E * Strober W, Satoh A *
Morimoto Y, Honjo Y * Ichinohe T * Tokuno S, Ishizuka
T, Nakata T* Mizutani A, Umemura N, Kitani A, Fuss
1], Shigehiro T, Kawaki H, Mizuno-Kamiya M, Kondoh

N, Seno M. Tumor growth limited to a single site vs
tumor growth in multiple sites exhibit differential effects
on systemic immunities. Oncology Reports 2017 Jul; 38
(1): 449-455.
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T % Ingenuity Pathway Analysis® % V> T, Canonical
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BIRNT U720 ZOREH. J8ARHY & IR $21C X ) DNA 8
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DG OIS EE 5 2 D0 D o272, S 5ITYe
o REILET) L L5 b, 4%IiE TUNEL 1S
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Y2 AH%. 4B-C hiPS MBI KDY L C & 72524 e
W T 4 — BRI L4 E =T (K4, Octd,
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LiPSHIE D FHE A2 4T 572 2 A, Gamma-cell system T
0.027Gy Bt L 7= KA M B IRIZ B VT, b R
VI EMTRENT, FRGIMLY > 7 SERAN O HGHR BRG
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The role of long non-coding RNAs
(IncRNAs) in radiation-induced DNA
damage response of cardiac stem
cells.

Research Organization

Representative Joint Researcher: Gangjian Qin
(Professor: The University of Alabama at Birmingham
Department of Biomedical Engineering)

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

University)

Contents, Results and Prospects of Study:

In the screening for radiation-induced alterations
in the unannotated transcriptome of Lin"cKit™ (CLK)
cardiac stem cells (CSC), we identified IncRNA MIAT
(myocardial infarction associated transcript) that was
dramatically upregulated by the treatment. We further
confirmed the observation by qRT-PCR and in situ
hybridization. To validate the significance of MIAT
expression in the oxidative stress-induced injury in
vivo, we created a surgical ischemic reperfusion model
in mice, and intramyocardially transplanted CSC with
either MIAT knockdown or overexpression. Knockdown
of MIAT renders CSC more sensitive to apoptosis, while
overexpression of MIAT confers protection. Since DNA
damage response (DDR) is a hallmark of both radiation
and oxidative stress, we further analyzed signature
proteins in DDR pathway. Interestingly, we found that
oxidative stress significantly altered the activation
states of initiation and inducing DDR kinases, especially
Chk2. Further studies are underway with RNA co-
immunoprecipitation technique to identify potential
MIAT-interacting proteins that collaborate with MIAT
in the protection of CSC from radiation and oxidation

induced cell death.
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lizuka D, Yoshioka S, Kawai H, Izumi S, Suzuki F,
Kamiya K. Metabolomic screening using ESI-FT MS
identifies potential radiation-responsive molecules in
mouse urine. Journal of radiation research, 58, 273-
280(2017).
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Establishment of the carbon ion
therapy against cancer stem cells
of head and neck cancer.
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Contents, Results and Prospects of Study:
Contents:

Head and neck cancer (HNC) is the most sixth common
cancer worldwide, accounts for ~ 4% of all malignancies
and 5% mortality of all cancers. Despite progress in
current treatments, the prognosis of advanced HNC
remains poor. The overall survival rate is less than 50%
due to local recurrence and distant metastasis. Recent
studies attribute local recurrence and distant metastasis
to survival of cancer stem cells (CSCs). CSCs has been
defined as a small subpopulation in tumor that can self-
renew, drive tumorigenesis and are more resistant to
photon radiation and chemotherapy. Carbon ion therapy,
an ionizing radiation, has been developed recently,
which is expected to be effective for photon-resistant
tumors. Therefore, the specific aims of this project are to
investigate: A- What make head and neck cancer (HNC)
resistant to radiotherapy. B-Whether radio-resistant HNC
cells are CSCs. C- Whether carbon ion therapy is able to
against CSCs of HNC.

Results:

1. Screening irradiation sensitivity of oral squamous
cell carcinoma (OSCC) cell lines and establishing
the model to calculate the irradiation sensitivity of
OSCC cell lines

HOC313 HsC3

/

HOC719PE

i
8
]
Fe
i
.

HOC719NE

5
4

N -

2

1

0 3

\

Fold change

—e—HOCT1ONE cont —e—HOCT1ONE-1Gy
HOCT19NE-2Gy —e—HOCT1ONE-3Gy HOCT19PE. XGy —aHOCTISPE. Wy

%

Cancer cell growth after radiation was calculated

HSC3

Fold change
{e

8

% © W

2

by regression formula:
Y=a*X+Db*Z+c
Y: cancer cell growth a: coefficient of irradiation dose
X: Dose of irradiation b: coefficient of time

Z: time of cancer cell growth c: coefficient of intercept

HSC2: Y= -30741"X + 26920*Z + 36454
HOC313: Y= -5279"X + 19749"Z + 2802
HSC3: Y= -30686"X + 17809°Z + 56856
HSC4: Y=-10205"X + 12157*Z + 21306
HOC719PE: Y= -8610"X + 2736*Z + 31002
HOCT7I9NE: Y= -3208"X + 6972*Z + 20487

In 6 OSCC cell lines, HOC313 and HOC719NE resist
irradiation than other cancer cell lines (HSC2, HSC3,
HSC4, HOC719PE)

2. Examining and comparing the change of cell cycle
distributions between radioresistant OSCC cell line
(HOC313) and radiosensitive OSCC cell line (HSC2)

Sub G1 Gl S G2/M
HSC2-cont 0.62 72.59 6.45 15.28
HSC2-2Gy 218 33.08 2359 15.07
HSC2-3Gy 35.30 24.94 9.83 843

Sub G1 Gl S G2/M
HOC313-cont 183 59.23 11.24 2775
HOC313-2Gy  3.59 57.69 1297 25.82
HOC313-3Gy 524 55.17 14.25 2545
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3. Establishing radioresistant HOC313 cells and
radioresistant HSC2

We finished establishing radioresistant HOC313 cells

and radioresistant HSC2 cells by accumulation 60Gy in

30 times of irradiation.

Prospects of study:

— Discover the candidate genes, which are responsible
for radioresistance and radiosensitive.

— Deeply investigate about mechanisms of

radioresistance of OSCC.
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in DNA damage response via transcriptional regulation
under hypoxic conditions. PLOS ONE 2018, 13(2):
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T/NEHIRRENE D & 9 B Lo L,y 722
DEED A+ L A REREBE D7 TR Z W 52125 5 HIWT
1To7z0 GAEBEIIRD 2 HOWIEZIT o720 (1) X #EIRSS
12 & % DNA BIGIGERERE 12 B0 B /MaRbERg 12 o v T
B U720 HEAsmiliaic XA a3 2 & o /N AR 1E
WG HF OASIS 3/ T B D /AL 72

ER7O21 0 NRED

OASIS 2SRAE L - MBI CIdt 7 I F M Y v 32 8
Lamin OFEBAHEAL TH ), BMEHEIFELTHWEZ
EATRIE SNz, BAE, TOABERIIOVWTHRIFT LT
Wb, (2) BHLERICFEIEBLIT B AR RO RINGfinger ¥
4 FEE@E LY FF ) & — ¥ RNF183 12D\ TR
L7z, RNFI83 iZH1, Mk, TV Ifk, VY v —2aiZ
AL, F72. W/ NI HED % 55T Secl6A LA
THZETRENTHIEEZWLDIT LT,

FEREMX

Wu Y, Guo XP, Kanemoto S, Maeoka Y, Saito
A, Asada R, Matsuhisa K, Ohtake Y, Imaizumi K,
Kaneko M. Secl6A, a key protein in COPII vesicle
formation, regulates the stability and localization of
the novel ubiquitin ligase RNF183. PLoS One. 2018 Jan
4;13(1):¢0190407.
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£1-14

AR BEICTFE DT/ LARGIEERER
D FRIEHENT

ARZTHAE
KBRS - Bk F
(EPORAESEPIERT e e R - BdR)
U/ Y A
(G AR GAERT TE I8 7% - R
W RE
(BRI R BERER R A BIER © Kb
/NHIHA RSP
(BIRFRF BRI AR AR Kb sk)
e HE
(B B R R Bl S R JE b - %)
ZAMRRES 5 O Ah
OR B R AP IFRE USRI R A 0F ST - Bh %0

=

N

MREAS - MERR - SBRORESF

Faz, MRNBSRCTORRE T 7 2RGEEOG % B
g 272012, T E TITHSE L 724 DNA HE IR
ZEMEL T, 1) 7/ 2BGIBER T OARZE b E FHET
BIESFALEWOREE ZDISH. 2) #EE DNA IE
BRIRTRA L7 ) 2 BEBE IS DT, 3)
GO/G1 A1 22 DNA $HB5 062 BUS OFFFT, 1ZHL ) H1
ATBY., RERFETIESIRNA S TV =R 7 1) —
=V 7 %A L CTEIOETH < F —RTFOREL KA T
%o

LGAEEEE. 1) THRICHERND Y RS TILEY CHE
SN HEAREGNT ~ DNA B1EK T TFIIH © XPB 47
2=y OGRS E3 Y A —EDREICKI L 72
A7) ==y 7Ty b LEEEOBEHKTOI B, 12
OHRF% 7 v 2 ¥ 452 LT XPBOFHESHAHE
WERl s, 2o TEES E3 Y A — YoM b
EHTHRABOMHAR SN Enb, ZOMRICES
720 GREIE. BEEEEE O 2 L2 DG L EWIC X 5
ERCCI1-XPF O 4 #1225 E3 ) A—EB Lt LA 5
RAT % . DNA BN T OMINa P2 e P2 B b 2 414
AEHLNIILTWEL WV,

FERERX

Mishima, T., Fukaya, S, Toda, S., Ando, Y., Matsunaga,
T. and Inobe, M. (2017). Rapid GO/1 transition and cell
cycle progression in CD8+ T Cells compared to CD4+ T

Cells following in vitro stimulation., Microbiol. Immunol.,
61, 168-175.

Sakasai, R., Isono, M., Wakasugi, M., Hashimoto, M.,
Sunatani, Y., Matsui, T., Shibata, A., Matsunaga, T. and
Iwabuchi, K. (2017). Aquarius is required for proper CtIP
expression and homologous recombination repair, Sci.
Rep., 7 (1), 13808.
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GRS LR DL INDRSEEMBASME
FE % B SHTAFOE/NA D T 1 DIFRH

ARZTHAE
AR - BT B

(BRRB AL v 5 —BRATRER AL - EERER)
AR mA g

(R BRI UR RR BB 2 FE Al - AT )

MREAR - MIERR - SBRORES

BHMFER R DT ) A MLV AIEMROBZETH
0. EHELR S TIRERFEOR@IRD SN D, ZOHAKL
7 % Yett R b R T B R ABAE R O 401 BRI 3 4E K
AR Tz, Lo L, XD BERMRGILE 7 AR T
L AIRE & OMBBRIE, SMEBEM OB S B D K7ZHE
Vo ARFZED H ik DNA IS & Ml sl 2 8 <
FHNAYT 24 DERIIBDDLIETHb, FDDIT,
HEHEHEIATHIE L T2 bR Y AT 2%, Uz
EReA 8 ) A A MLV ATICHE o RSB S T
Gett R A 7 v EEITHEB)T S ORI, S AT = A B
HIRE S o0 b g E W 2 ITITSB I TV B 720,
fRMT IR & 7% 0 15 2 MESE A OO RG TR (TS
2012JCB %) OFNEHIC & - T, BT ONR E T 5,
AWEFE CTHEER L, IEH 2R E M &R 3 LRz
DRWEEREMEN. L 720 ARERIIARE THA BB 5l
Moz HEER R L7z 2, MEREERT 70—V 52
R TE, COMBREDOSTELEMRZZEZ A,
F v 7 KA Y VERABEORE L FERICHORICHET 5
MNEORERE 2R L2 0o, Rt REEH - ik
NG - ML DM HE RS2 = A MIBDAFELES 5
TR R E NS STRIIFEBURNT - A FURIT 2179
ZeT, LR LS TEBOMME BIgS, /2. MY
BIZT 277 DEIC L VB3RS 723 B89 % 2 & TR
WL T LR AN O 5 Bt % MRS %0
FIREICAREE L, PORBIREDORY L b IhETICR
WEHEOHEZHE L, Z® Albatross/FBF1 &EHE
1 ER AR ORI T CTH B 2 L SHEEEIC L Y e
ENTWZ2D (JET 5 2008]CB). 4l 32 B2 7 vl AR B g
Thb [MERH. /MR, BiskAIER] o2TIZ
B % Z & A S A% o 72 (Scientific Reports i) o
G, INLOMBEORLETO =T LML AT A
L oT, AIERHAEEBRORENE 2 VR A ML RG
BB OBIIED 5,

FREM

Scientific Reports ##¢ 1o

ER7O21 0 NRED
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E1-16
KRR > —T Y — 2o RBU_EH
SIBTEBIL DEEHT
R
AR AL 5aik
(RIS BRI T2 ¥ 5 — : B0
TG - iR
(R KA U e S DR ST - Bh0)
ZONBE g % HR R
OB B R 2 RO AR BT - )

MEAE - MERR - SBRORESF

Bt fko 2 EEYIWTZ, ERANDF X =Y CRICEIET
T EF A=) ELTRBERZDDEGEINS,
Ly MEE 5TV B LYY A 137138 7 AN L
By 28T, BB A AT 5. BRI, £
DIFINF—ZH L CHEET VAN ERESELIET2
B2 FET 5. ST TOMELS. BEHHIC L S
DNA I FEE RIS E 22 Z 2 5N TB Y, Jetufk
ETI A 2EHYIMEEATLEEZ LN TS,
LA L. FBEERS AT DNA % YIIF L 72 500 % 3 26 ey L
NV TR L 2B ZE D E Rl D e v SO E RIS 5
7oz, FA 13 DNA o 2 HEEHEIWHEAL & SRS L~y
TV E V7T ENTELERFHEOMBICETLT
Who 7SVAT 4 — FESIKENT 2 HELUIRTI A 2 28 L.
Z® DNA Wi 2L, SARCH & g L7tk detath
ETUMiE A~y E Y ST 5L ZEEAEICL T
5o AIEEIX. ZOFEM T 5720 OMGREFEERE 1T -
Too HB1BRETH BV A7 4 — )V FELIKETHHEL 72
DNA Wik & Rt > — o % — AT § 2 & w9 B
EWRTE Tz, £2C B 2 EHUIK%E & 72 DNA
DRI ZASH L. 2 EEEYIWTWr R 2 BT 2 &) F
EOFEUIRE 21T %o Twh, ZHICX )., BEERSHIC
X o TH U/ 2 EEYIK O DNA K720 % 5 8E$ %
CENMEEL R DT TH D, COEBRTEEMHL S,
BURHER> DNA & 2 — VWA DS, Betafko & o #igic DNA
VIl &2 A 2 D9 & RHT RN LTI S 720,

FRIMX

Kawashima Y, Yamaguchi N, Teshima R, Narahara
H, Yamaoka Y, Anai H, Nishida Y, Hanada K. Detection
of DNA double-strand breaks by pulsed-field gel
electrophoresis. Genes Cells, 22, 84-93 (2017)

£1-17

PCNA DY 21 EF+F A EDHIFEE Y ZH)
BEHT

ARZTHEE
KRS - W KR

(B R AE BRI R A JE AT - EE%)
AR - ity o a

(R BRI R R AR IERT © E808%)

MEAR - MERR - SBRORESF

DNA XU # %2 13 Lo & 3 250 W, NKREO YL
FRERIC X W EENICHEELZITTH ). DNA I
IZDNA R x5 —+ (Pole ¥ 7213 Pold) 2 REIRIEICHE
BT LB SNE v, 2O, Pole %7213 Pold X
RS TEIL L. HAESICE v v TS AT D, HR
BABTERERE post-replication repair (PRR) &, TOF v v
THEBEBE L, 88 DNA OB ZBRET L %L
DNAMRZE T 550 M TH %, PRR I3 PCNA
/R AEFFAALICE D HIEE NS, PCNA O E
JaexF ALIZEERE DX DNA KY 27—+ (Poly,
Poli, Pol, REV1) %4 L7-30653 ) B 2 DNA &R % et
L. B2 FF L3 H A2 38 & LT DNA &K
%479 Template switch (TS) #iE#ET 5 LEZ LN TW
5o HEEHITINETIT, BRLZY Y7 BRTICE-
TPRR DEIS % FfER L. £33 PCNADOE/ L FF
LD G T EH S MIT Lz, 512 PCNA O/
VY FF VLD EALTO Pold & Poly DR x5 —+F
SEHOS RS 5 2 L A FE L7z, 72, PCNA OF
VZEFRF AL L TO 205 THEZ SIS L Tw
2 h5, MM AEDFR M IEBRENTH 5o AILFBIE I,
R LEFF LG TR EYF N ERZ WS ICT
HTLEHMELTWS,

PCNA ¥ FF b, ¥ FF VlifEEEEK RADG &
UBCI3, ¥ %)% —¥ RADI8 & HLTF IZX A28 & K
IETH Do AILFEMFFETIIFAEREICT EHE, PCNA DY
ZUFF AUICHERET 52 E 25N TS HLTFICEHL T
Wige %17 -7z 313, Hela Mg HLTF #fm T O E
L7 2 5 U7z RIS ERIO HLTF % Z 0¥ a1
TR I LI2X 5 HLTF #fs T ORI IZ oW T
Mgt L7z0 4413, HLTF ZREDFN 21T TETH %,

FREM
L
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Z]1-18 Z1-19
BEFRETICEIIZT/ LABRGISEED HETHR TE U3 DNA Z—EHMIC K 58
A EBEFF FF E R BT LEMSEHEE

ARZTHAE ARZTHAE

HFEF7EARE - TH KF
GREERERSEY ) AEEME L Y 5 — © HEHER)
% & RE BR
(HRFHAME TSR > & — e
FEERIRM R - AL R)
ZAEREE - B4 FFH
(R BRSPS RRTERT © AT

3

N

=

MEAR - IERR - SBRORESF

KIF7EIE, KEBEERETICB 27 AEBILEDS T
WL L. AT AEHE I U7 s &k
RO TRENGEREZRBETLI L2 HME LTRSS
720

REE R BB T IE M OMFFICHETH L 2 LAVRE
NTWb, 72, BAMBICBNTS, KERENHIZL Y
AR (stemness) O, L MIERIT (EMT)
O EHBIEE S I, ARBRER > 7 F W X B iR A
FERERE & OIS X 2 IEFIS B O B AEH ST
Wb, Ak, DA, iPSHREFERT- L LTHES N
72 GLISI AR TS, MRFEBETICB W T b R
BNTFD—> EPAS] (HIF-20) 12 & 0 #FHE SN 5 BRI
DWTHIEG L7225 BAEIZZ 05 THEREIC D W TR % 3
BHTW5h, siRNA % v 7z GLISI #ifl g2k B VT, 3L
MAMBLORG S X 2 7 = 7 — e TLHET 5. T4
HH GLIS1 258l L TV - REMEAHER SN T w5, &
LI, ¥4 7 a7 LA K5 MEENEETIEBENT T,
GLIS1 A%k €5 » 7. EMT. IRz, 4 /¥ b—
V) URREL MR, p53 v/ FVEE L MY 5 2 kAt
HoENE o7z EHIT, GLIS1 %2 S5 S 7= A M
FaCid, ORI IEPITE & 2 2 WTREEDR ST 5,
BUE, 5 FHME. U PIA ARG O AL 72
& E O % LM AR AETHTH S,

FRMX
SARBEIIRIER

KRR - 7 BT

CRECERRAZIS AR 8 - dE#d%)
AR i HREL

(Bl R SR P s s R ARER SE T+ Wh0)

MREAR - MERR - SBRORESF

B#IC X 5 DNA ZFEHHYMr (DSB) (3Mllic L - C
B TH b, $72. DSBIBHEEE I Yt R et %
FlEEZ L A A LR BILDER & %2 50 KA TR,
DSB FEAEREIC, EANIMLAE L RAE O R H B 5T O ATM &
x5 K1 MLLT1/Polycomb A% L THAET 5 2 &1
XD, DSBBAE LG LB L CH &, ket r
MEFEL TR 2R AM L (Uiet al, Mol Cell, 2015; Ui
et al, Nucleus, 2016), LA L. O X5 =X L OFEHNIZ
AW D% 720, BTSN X 2 Gt R g PEiE
FAHEHEIC51) % DSB 815 L B O LMD 2 o = X 4
FHAOSPIT A EEHME L7, MR X % DSB #8
BT % DSB 1B1H & Z o OB HI I LT S
MTTHEEBIT, LD LX) LREERTF X DSB H T 2%
ETL20NENRET S, B, BHEICHE5T2HTFTH
%5 CDK9 & MLL @/ v 7 ¥ Y #ild T DSB & HF 0
BRCA1 % 53BP1 ® DSB Hifi ~OE£H 2 BHEHTH 5,
L%IE. IS ORTHEKRD DSBEMICERT 25089
PIRE LTV & 72w,

HRIMX

Watanabe R, Kanno SI, Mohammadi Roushandeh A,
Ui A, Yasui A. Nucleosome remodelling, DNA repair and
transcriptional regulation build negative feedback loops
in cancer and cellular ageing. Philos Trans R Soc Lond B
Biol Sci. 5, 372, 1731, 2017
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120
HEITRFRERREEDHELBIEICE B,
1EIE D EE L DNA 1RIEDRE)

ARZTHAE
HFEF7EERE - BH WY

(RS RSB FETT 201 R0 - TR
ZAEREE R &

(B R 27 IR 15 B 5 BRI FE - HE IR

ARANE - MERR - SEOREHF

BT WS X 0 FE S 7z DNA B, 77 2%
BOFNICR>TWE I EBESMbh-HETH LD, L
DLEHEL, HIE R 2R TR 2 5 28REROEK
WRIZOWTUERZICAHZ BB S v, —F, FFEIhi
DNA BEOHFICIZBEBZERMEFT200%H 0, &
NS DRAINTNE, o 72BHIC L ) K& R KER DNA
Mz 2RI ITWREDZEZOND, I TAREKFAEMIET
E ORI ISR T 2 BIESTC L 2 D AT 52
FEME D 2R ML O in vivo TORM T OB %17 -
720 Flo. BESHE LG OM, B 2 W IIEHE A EE
74885 % F o 7oA ORHNE B L AR E Ty O
AFFYAMY =) LEEHDDLEDBE R, TOER)
LEEMGET L7z,

LR, BT BE 2 J845 & RO M IR BY 2 ~ —
H—=5 VE N F<—=h—) OEEZRARS

FRm

Noda A. Radiation-induced unrepairable DSBs:
Their role in the late effects of radiation and possible
applications to biodosimetry. ]J. Radiat Res, 2017, ppl-7,
doi:10.1093/jrr/rrx074

F1-21

DNA RIZEIEICEH 11D DNA 172Xt
FITETEAE DAEH

ARZTHEE
KPR - Tk PRl
(TR R AR e B ol
EEA U
(T SRR BE R s SR 788« Bh#0)
ZAWRRES 5 O Ah

OR B R AP IFRR USRI AL A 0F ST - Bh %0

SRR )

=

if 78 % -

N

MREAE - MERR - SBRORESF

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
KTHDHO, Gl —E20T, EMICERI N LE
NdHb, TOWNEE DNA 54 k¥ 2L v, e T
FDLDITHBD T R AN = AL 5L, ZOKENRE
WO & % %, MBEABOEITICBNT, 7/ 4 DNA
rofEEE=y —3H5MBRMF = v 7 R A 2 MHEEE
HizREIZDHELTWDEL, OB DNA 71 > 21t
HIHOFIRZH S NI TRV, 2T, K%L
Ti3. DNA BEREIZBIT 5 DNA 71 & v 2Ll o
SFREXALSHCTAHEEHNE LCHRENEEIT-
720

INETORFMECLY, OMBHEFIEHTHS GO
WTid, CDTLD Y ¥ 37 @A L, GO»5 G 1
WCRATS BB 37 BT 5, @G 0 iz B1T
% CDT1 ¥ » 237 Oo%BUKTIX, Ta77 vV — A HEH
ThbHMGIRZ OFGIZE MLz Lhs, 2EFT
ORI D EBRPET TS, @G OMICBIF S CDTL
7 287 OFBURTIZ. APC/C*™™ (anaphase promoting
complex/cyclosome) ¥ FF ) H—EHEEMEKIZL D
IEFFUMRICEDHIERBIINZ LA LITL
2o TRNOEDOKENS, G 1HIZBWTYH APC/C™™ @
WHERHLZENMONTVAE I ERL, G 1HICBY
5 CDT1 D% 37 Eo#E, APC/CC™Ick 3L
FFUBOPENC LB EE 6N, £2Ty G LI
BT 5 CDT1 ® ¥ FF ¥ 0 E 02 HEST 2 Y
VEBALEED Iy YN BHiNEG T EE X, LD
FEH %2 H\WT, CDT1 @ % ¥ 37 SO R % Ma)
L7-& Z A, Cyclin-dependent kinase (Cdk) FHEHRITH
% roscovitine D 512L . G 1 #icB17 % CDT1 % ~
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N7 DRBBEOEMMB AR LN o722 EA 6, Cyclin/
Cdk 12X 5 CDT1 ®VY »#ibas APC/CM Iz k2 *
FURERET DI ENHO L o7, SHIT, fix
@ Cyclin/Cdk DR HER ZH VT, G 1 HIZBIF
% CDT1 % ¥ %7 OB EEMF L72& 2 A, Cyclin D/
Cdk4/6 B £ U Cyclin E/Cdk2 12X ) CDT1 %) Y B L&
NTWAIERENRE 2 5z, BE. 21 d Cyclin/Cdk
12X % CDT1 @Y ¥ BRALIBAL % & 6D 7o M 2 T %2 L T
W5,

HKH
=L
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g1-22

Development of Methods for
Complex and Mobile Screening
Studies of Microcirculation Vessels
and Sensory Sensitivity of Visual
System of the Population Living in
the Radliation Polluted Areas.

Research Organization:

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

Joint Researchers: V. FIRAGO (Associate professor:
Department of Quantum radiophysics and Optoelectronics,
Belarusian State Medical University, Belarus)

S. LISENKO (Associate professor: Department of Quantum
radiophysics and Optoelectronics, Belarusian State Medical
University, Belarus)

I. STETSKO (Head of Data-Measuring Systems Laboratory:
Department of Informatics and Computer Systems, Belarusian State
Medical University, Belarus)

A.ANISIMOV (Postgraduate student: Department of
Human Physiology, Belarusian State Medical University,
Belarus)

EBUR (Postgraduate student: Department of Human
Physiology, Belarusian State Medical University, Belarus)

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

Resident Researcher: J.TAKAHASHI (Assistant
Professor, Center for International Collaborative

Researches, Nagasaki University)

Contents, Results, and Prospects of Study:

The analysis of the results of spectroscopic
measurements has been carried out in 60 young healthy
people. The parameters obtained: volume of the micro
vessels in the thenar tissues, the oxyhemoglobin content
in blood of these vessels and their response to the blood
flow cessation (1); to the blood flow restoration (2); to
the restriction of arterial blood inflow with blockade of
venous outflow (3); to the final blood flow restoration
(4). The initial volume of micro vessels was 0.65 * 027
% and the content of HbOZ2 in blood was 71.8 £ 9.8%.
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These parameters have changed under conditions: 1) a
decrease of the vessels volume and the content of HbOZ;
2) an increase of the vessels volume and the content of
HbO2; 3) an increase of the vessels volume and decrease
of the content of HbO2Z; 4) restoration of the initial values.
The revealed character and direction of the changes are
consistent with the existing concepts of the physiological
and pathophysiological mechanisms of vascular and
tissue metabolism response to the local blood flow
disorders. The spectrometry method can be used to
assess the compliance of microcirculation to the tissues
metabolic needs under the conditions of functional stress

and pathology.

Presented papers:

1. Kubarko A.L, Bur E.A., Kubarko Y.A. & Avdei
L.L. State of Retina Vessels, Light Sensitivity of
the Visual System and their Correlation with Brain
Structural Changes. Neotlozhnaya kardiologiya i
kardiovaskulyarnye riski [Emergency cardiology and
cardiovascular risks], 1(1), 90-98 (2017)

2. V.A. Firago, Al Kubarko, I.A. Sakovich & M.A.
Surovcev. The Registration of Spectrums of Diffuse
Scattering of the Biological Tissues. Quantum
Electronics: materials of the XI international science-
technical conference, Minsk 13™-17" November 2017
/ Belorussian State University: ed. M.M. Kugeiko et
al,, Minsk, pp.311-313 (2017)

3. V.A. Firago, Al Kubarko, N. Hayashida, O. Hotra,
I.A. Volkova & ].Takahashi.

distributions of diameter and cross-sectional area

Determination of

of inner lumen of visible vessels of the bulbar
conjunctiva. The manuscript of this article is
presented to “Proceeding of Singapore Healthcare”
Journal, Much (2018)

£1-23

HEHRIRGHC & V) BT 3 DNA ZE#)
B DIEEICHIIBIEFF E3 51 45—
R DRI

ARFTRE R
CFAFFEARSE - B AT
(B 7 v HRERKE BRI~ 5 - BFER)
FTH BT
BRI AZIS A 2350 - dE#d%)
SRR i HREA

(BB R 7 S P B S AR I FE T« B0

=

it 78 # -

>N

ARANE - MERR - SEOREHF

B & 5 DNA ZHSHEIT (DSB) (3AMfa T d &
B DNAHBBCTH S, D7/, DSBBERE IIHA
BAREEER L, BPEADTERE RS ENHSN
Tw b, DSB SN T-#121% 53BP1 124t #E S 5 NHE]
7% & BRCALIZALE SN 2 HR I BSOS B,
MRFERE ISR L TwA 2 e MbhTw 5, K
K f- @ DSB AN DEMICHFEGTHHFE LT, 2
¥¥F Y E3YH—¥THAHUBEC ZHIMLTEL, L
22 L7%A55, NHE]J & HR O#EHi#l#1Z 315 2 UBE3C @
YER B OFMIAWTH > 720 & 2 TAWZETIE DSB 15
HHEHEZ 31T 5 UBE3C OEH M2 M52 2 HIY
L. UBE3C O EAEH K FHEOFANZ DTG L7z,

Z O H5 %, UBE3C % B T Ml fa € 1 DSB # AL~ 0
53BP1 OERAERE L THB D ZHUfE Vv BRCAL i
® HR WFEEDERD ¥ 4 I ¥ FHRIES 5 W REMEATR &
M 72. F 72, BRCAL 122\ TIid DSB i ~DHEFED ¥
43IV ZIEMAEREAROBREPBE SNz, Z0F
K & LT UEB3C OZBUE TN T, st o
BRCAL @ % ¥ 787 IR EALT 2 WHERIE S iz,

Pk X b, UBE3C & 53BP1 @ DSB #7745 Dt 7
ka4 2 & T, BEMICHR BEOITEICES- 3 51
BEME. 3 X O°BRCAL ¥ ¥ 827 OREICHSTHZET
[HHz HR #R IS B 53 2 W REHE AR S 7z,

FFREHI
BRIz L
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DNA EIEHIE DIRHEIC kBB BFRIERIED
BEBF

E1-25

J7 1 EMGE & HENIRE R MEENREE D
B F R EEREHT

ARZTHAE
AR - B &

(B RSB A JE AT - R0
e 2 G U/ i O S i B

(B BOR P BRE R AE R80T © #3%)
SZAMFZERER R i

(Rl R 27 S AR P s i PR AR E ZE T - W)

MRAS - MERR - SBRORESF

HTBANTIIZ K DT VX7 BHPFLL, oW LT
i< eic& ., 7/ 2 DNA OREWEIHEFREE N TV D,
DNAWBHE S v 37 % 32— P35 HBIZTOREIIMA &
BB (DAL REARS, BREE, BRRE) TRO» -
TWwbZehs, [DNABEERE] OB OEE
DFKFEIICEED D Z EWIFFE N5, DNA BEREED
BAEIC L o THI SR SN D BIEMHREOP T, KRE L
THETEREOHEICE> TR WTr — AL HAEET
bo Z T, RHFEMETIE, LRLoBKRIERE R #is
Ve B F Sk O %2 T BB B i 1 B4
LMIAFAEREFET LI LEHNET %,

ARHGHENIZE Tl DNA B O te 235 K C/NBE
ZIEE U720 bd BEHROMINEIC DNA #H55%
WA Z WL L. DNA 1518 - DNA IS S & HE O R 1E
ZAL 7% b ISR EEZ MG L7z, £ Of%R. DNA G
BoF oy 7R Y MERICEET 5 2 7 FIVEEREIC
g E R TAIEE Rl L7z,

GBI COMBOFM LN R S ONTT ) MR R
Jiti U\ B FENE B D B i T O ) sAA 2479 T & T\
/NBEAE D9 R R % 479 o

e
B L

ARZTHAE
HAFEERE - |

(B RSB A JE AT - R0
SRR R g

(Bl R SR P s s R ARER SE T+ Wh0)

MREAR - MERR - SBRORESF

BHMIC L 5 DNA G 2 BE T 20 1 >TX 7 L
*F FB:254 (nucleotide-excision repair: NER) @
T INA 7 = £ TH 5 transcription-coupled repair (TCR)
DR RREICLD ., WEBOEEENRL L35 14 VIE
%% (Cockayne syndrome: CS) ReSRA1H 5 2 M he o< 7
(UV-sensitive syndrome: UVSS) ZHiET %, HEDE
PHNBFERIIKRZAHATH Y, BETFEROIA T LR
BLOBMBRLHS2ICR > THRV,

ARIFFETIZ, T A VIEBRER SRR S TE B dE
BEAMAMICIEL., CORBBERKNLE 2o TWw o
ETFEROMEEZITV, HELHERRTER L OMRE
G F - Ml AR AN TR W TRAE L 72

GRIE PUEL 722 S el 2 VT, a7 A VHEfk
TR B ORBOEEE DRV E S 726 FH KN % FE/IC
fENT L7z & EZTWD,

FREML
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BWEEZH T/ AREIEEICET S
EISPENT

ARZTHAE
SEAFFEERE - Tk T
(DA FEA D ABRIE D ABRTERT - H3 %)
i 78 % kWl HT
(REARAEFEE R 22 TR+ RAbesk)
WA S
(REARRAFEIE PR AR FERT © Bty S 3%)
ZAMPERERE Al |
VNNV g R RS PIALIRE - €579

=

N

MREAR - HERR - SBRORESF

AWFZE TR, BRI X ) ERE IS5 7 VT X
LTHDLY 4 YF v—24 (wndchrm) #HWT, H2A
BEHMMROTLRE L D W 58 - HET 5 2 L 2ilkAic,
BRAOHFE~A 787V 4% HE (N ¥ ) V-
T V) B LUIEE, BAA (FL—=FL IL 1D o#
R T =5y FEER L. Shoz o4 v F v —2A
AT L7228 2 A, BOWRELFRELZ D > THAL
E#E. 5VEDPADMMUEDHEHEZITA LI L ZH L,
IZL720 BICHIRBERTFEZEEBTEAT X)) YHRD
PPV EMBER T RGO T 5 24 Y VRO Y T
RWRT T 7T A LTHT CRBROIT 2475 725, &
5O b EBEOTBICHIKRS 5 2 LAVRBR I N7,
MARAZA . HIR ORI R IRRE A © A 21
ZBWTIE, AL EEBOMEZSHOBIC X WIRE L X
NTEo Lo THHKIE, BNKET OREGD {52 T
L. b & HE et & o B 7 &% T L 72w,

FRMX

1. Ono, T., Sakamoto, C., Nakao, N., Saitoh, N. and
Hirano, T.* Condensin II plays an essential role in
reversible assembly of mitotic chromosomes iz situ.
Mol. Biol. Cell, 28:2875-2886 doi: 10.1091/mbc.E17-
04-0252.

2. Wang, X, Liang, S, Sun, Y., Li, H,, Endo, F., Nakao,
M., Saitoh, N. * and Lijie Wu. * Analysis of estrogen
receptor beta gene methylation in autistic males in
a Chinese Han population. Metabolic Brain Disease.
2017. doi: 10.1007/s11011-017-9990-7
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HagN 7 o F> & DNA 51V —
DIRFERI A EFTREHT

HRF AR

HKFEF7ENERE - HH B2
ORACRZFR A BE R TER - dEE0%)
R HfET
(RAER R B R E7ER - KA R 2)
ZAWRFEREE I R

OR B R AP IFRR USRI R AR ST - B8

=

if 78 % -

N

MREAE - MERR - SBRORESF
CNETOMZEICZE D, BNZERIBLE A DNA IG5
WKWERICHSLTwsZ e/ S Tw5b, MFERR%E
720782 513, B K 2% DNA — 5 S YT 54213
BB S BATT 5 2 LB ST b, KFFZE T,
MBS BT 2 F > 7 7 30 —IZfEH L THRIT 24T
Yo BRIEWZ LIZ, TZF V773 =DV DD
TR, MR EL TS, ThETOMELS, &
Noo7 752773 —2DNA BEICHS 352 EA9R
ENTBY., TOG TN 2175720 MlaKNO T
7577 3) =05 M GERESE S DNABE 7O &
AW ED X G T 200w TIEHI E LT,
BWNCT2F 0745 A2 be ABWITIER L, ENICE
) MRz R DAL, DNA BT 02 A0 & % fif
WrL7ze ZD8E BRNOT 2527454 bOBIKE
B2 X D, DNA #5332 Ml 0 &z 2210 s %
ZEDPIRENT Fh TOF VT 7 ) —EHETICHE
y vy B R RA SE TR BV CREBIL., Mlai
DY YRV EDRIER T A F I 7 Ak HEHMEE CBIZ L
2o ZOME, BERTLINSDY V7 EOBHNRIE
CBEPEAEIE Sz, S RIGHAMRIEMEE CoBg %
TV, ThHDF Y37 HOFEMZRTER. DNA ¥ A -
WHED ZAL R E DT R AT D . 7 B F N ZERIBLE &
Yo s 5 BT HMifasiiEs - 2 o~ F U EERIZEET
HY, ZOSTEEEZHLMITAI LX), Pkl
B EDAH ZALD—BAH LN TES I EPHIRES
Nb, COXH=ZALDOHFIZ, 7 2AEEIT XL 578
ADY AT ZRT EEL I LITHEILDIED, DA DB
W ERNERIAT ) 720 B IR RECHh 2 L £ 2 b,

FRMX
L
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DAMREICA SN B EX h > ZEEDIEIFIHE
R NEIBNDFZERENT

PR AR

AR - IRk

(LR R © #d%)
3B JE AR RBE

(FLAR R © Bh30)
ZAWFEREE  H IR

OR BRI RUR R R AR FE T - B8

MREAE - MERR - SBRORESF

AILFBFZEIEL. B A ORRERIZ L M3 AAL
BHEOMIIZHIWE L TITo TWwde EBEMD T/ 4
DNA EiCid, © A b ¥ & 2827 E 8 &KDJEH Y 12 DNA
DEEfFWIZ, X7 VFY—ADEEEINT VS, AT
AT = R=ApLEM L7z 2 b ¥ JERDS, Al
HERIBOWHIAE, B L ORGSR HRE 2T Sk
T EMREENT, RFEFIEE O (RARHEK
) d VAT AT I R=APSRB LI A b U
BRM, X7 LAY —AONMMEEE LS, X7 LA
Vb DREWEZFE LK T EELILE, VarEF
Lo PRI HERCIGABENZ 7 LAY — AR Y A
TAEHWT, BALTWwE, 22T, IhHDe AT
YORERD, AN BYTRIZTHEYHL T
572012, ZBReA 2 RERITEEMBE R
T. Homologues Recombination (HR) 7 vt A . filifhkye
BRI T v A4, BUETRIEZYE T v 2 4. Premature
chromatid separation (PCS) 7 vt % &E%To72, %
DFR DBAT I BT = R=ApHREM L7z A bV
BRDPFOROREMIFIRKBEE TSI EW5h o7,

R
L
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G5 1k77H) DNA $HUIBTIER DEFHT
FRZTHEME

HFEBENERE - Al T
(i bR B2 iR LR« Bd%)
Z AR E IR
OR BRI RURREERL A R FE T - 08

MREAE - MERR - SHRORLESF

B A W23 DNA 2 52 5. 2 O#1E DNA
RY AT —BIZL2HEBIEEE G 2. RAITHITIC 2
REROFERB LML L E L, (RTINS DRI
WMEILITHIESNTE e LALAED S, BEHRIC L A&
U %6, #1213 DNA iUl % &1k, DNAKY X F—
YoAh%eHT, BERILEZH) RNARY 27 —-¥E2
ET DL EDNERHIHEEND, ZOMTEIE, BB
12X DA L% DNA SIS B R 2 2 05 kB &
DB ENMOREE G2 0% BT AZ L ZHMELT
Wb,

B <o, GO E L BE UG TN 57290,
B4 7 DNA SLE 2 #efi5 L7225, —DO DML LT, g
WA U % DNA RG2S BT X % A6 DNA Yk
T, MEHEEIXVELLIHEBREI»SD 2 T A
% — DNAHBEIFEETH LI LHEZ LN, T2 TY
HTZ7 5 A% — DNABEIRED X ) IZTARP DNA Ik
EREULOPEBNTAHI LI L, BUE, 752 % —
DNA¥HEO—ETH 5 8-+ F V77 ="H» 50 DNA
Ui 2 BT 2 EHRR MR L2 4RI EHNT
DNA SHUIWF D F R B X O°F 2253 5 iR G &
L1 L7z DNA UIWHS %2 T 5 2 FETH %o

FERMX

1 : Takatsuka R, Ito S, Iwai S, Kuraoka I. An assay to
detect DNA-damaging agents that induce nucleotide
excision-repairable DNA lesions in living human cells.
Mutat Res. 2017 Aug;820:1-7. doi: 10.1016/
jmrgentox.2017.05.009. Epub 2017 May 22. PubMed
PMID: 28676261.

2 : Tawarahara H, Kuraoka I, Iwai S. Facile preparation
of a fluorescent probe to detect the cellular ability of
nucleotide excision repair. Anal Biochem. 2017 Jun
1;526:71-74. doi: 10.1016/].ab.2017.03.023. Epub 2017
Mar 30. PubMed PMID:28366639.
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AR DM DNA $BIEEIEIEE— NICE
A BE
HRF AR
MR R A
GE A B8« #%)
ZARFENEH G B
O s K22 TR SR PR 2T ST - $09%)

ARANE - MERR - SEOREHF

MilaAs7r /7 2 DNA F o2 B1E 3 2802, Mlsdk
M RO R A B O 7R, B 2 IR R
Ba L7zewv) [RhE] 25 2ok DNA HEBHOR
HORIUC LD L) g2 52 5002 #NL 2 L2 HIY
E LTI A AT 720 BARMICIE, BB EO e PEFE
Ml HCT116 #k o X Jefafk HPRT1 #fx 1B 2 CRISPR/
Cas9 |2 & % #7455 DNA “ARSYIM 28 AL, 20
B IZO W TR O BB L 5 2 2 W O
MBI O GBI X B 2RO TIEN 247 5 720 Z DOFE R,
BOF RS 2 ) OB A B R RS L o S T TBlgE
SN2 o T RERI B A BIS: S 7z hs, BUREIT
IR ELAA 72012, Dose & DBIERIZD W TIdREE
1 7 B B AR DS BIEE S T v S RISIBTEEY) O fEAT
ZHARE D HETE % D T VIR S — & ¥ 20T & B KR EERCE
AN ABATERELT, B ERT—VT v 7 LTH
MERERTELHICZOBRORERE R VR0 T 2 H =
FONGY kg

FRMX

1. Matsuzaki, K., and Shinohara, M. (2018). Casein
kinase II phosphorylates the C-terminal region of
Lifl to promote the Lifl-Xrs2 interaction needed for
non-homologous end joining. Biochem Biophys Res
Commun 501, 1080-1084.

2. Tougan, T., Edula, J.R., Takashima, E., Morita, M.,
Shinohara, M., Shinohara, A., Tsuboi, T. and Horii,
T. (2018). Molecular Camouflage of Plasmodium
falciparum Merozoites by Binding of Host
Vitronectin to P47 Fragment of SERA5. Sci Rep 8,
5052.

£1-31

DNA BIGISE> T FNDER-EICE ] B
TIP60 EX h > 7 EFIILBFELHDR
2

ARFTRE R
EEFZEES IR B

G R BUR AR SE 2 >~ & — © fE#IR)
OB e F IR IER

CRUB RS HUR AR 2 >~ & — -« R R)
AR |l ]

(R BRI UR RR BB A FE T - #03%)

ARANE - MEXR - SEOREF

AFFeid, TIP6O b A k¥ 7EF MALEEEICER L. X
GHEIC X 5 DNA GRG0 7 1~ F V7S B 5515
WeZDRFBERSL ZLENHWTH S, Frid. TIP60 b
A LT 2 F LR BEGHRIZ L 5 H2ZAX O 7 & F 1k
H R ADP - V) KV VLR PARP-1 O % H#5
HIEEWSPIZLTWADS, TIP60 12X % H2AX O T
tFIALAS, WUT % B A A1 = X 5T PARP-1 OREFG%
A L. H2AX O FUE 2R DO IOV TIEAH T
BHotze A, H2ZAX 2 BAEKRE LTHE L, 2O
K- O HIREGHIETO PARP-1 ® 2 0= F ¥ DA
EZOWEEMT . B BER T ORE KD Lz, 5%
X ZORFOAALER, MR F RG22 TIT &
72\,

FRR

Fukuto A, Ikura M, Ikura T, Sun J, Horikoshi Y,
Shima H, Igarashi K, Kusakabe M, Harata M, Horikoshi N,
Kurumizaka H, Kiuchi Y, Tashiro S. SUMO modification
system facilitates the exchange of histone variant H2A.
Z-2 at DNA damage sites. Nucleus. (2018) 9: 87-94.
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DNA RIGIEERICH T2 o0V F A6 HF
BAF D)

ARZTHAE
HFEBF7ERE - WO T

(RHGEEHIERE AR ICT BF%EA: EAERFER)
AR R ]

(R BRI BB A FE AT - #03%)

MREAR - MIERR - SBRORES

AfFFElL. DNA B BHEICH T 70~ F V&5 v
2% 7 & barrier-to-autointegration factor (BAF) @ &)
EMAHILEHMWNET LD TH S, GFP-BAF = FHH
S LT MR O — 3RO R RS 2 470,
GFP-BAF D JRAEADY, MRGERALICHE T 2089 2R L
T2l 2 A, BETRRBERERICER L v E W) RIS S
NTwao, 612, 7/ LBk 5 >~ 737 B RADSL DN
N2 A VIR SUMO 51 > A 7 2 05595 2 &
Aorho TS Z &b, BAF 2%, SUMO 54 & 4 L <,
RADS1 O#REIC B % 5 2 2 etk % i) L7z, BAF 2%
SUMO ¢#EET BN E) &, BRO2N, 7)) v N
AT AEHWTHE L& 25, BAF I, k& I SUMOL
WZHEE 3 545 SUMO2 & SUMO3 IZiFkia L vz a8
Bholze GtkiZ. BAF 2XSUMO L2 LCT7r /) A
DNA BB B S-3 5 WHEME 2 WSS L 72w,

R X

1. Asakawa H, Hiraoka Y, Haraguchi T. (2018).
Estimation of GFP-nucleoporin amount based on
fluorescence Microscopy. Methods in Molecular
Biology, 1721:105-115. doi: 10.1007/978-1-4939-7546-
410, 2018.

2. Iwamoto M, Hiraoka Y, Haraguchi T. (2018).
Newly found Tetrahymena nucleoporins, Nup214,
Nupl53 and Pom121/Pom82, differentiate nuclear
pore complexes of functionally distinct nuclei.
Communicative and Integrative Biology. http://
dx.doi.org/10.1080/19420889.2017.1384890

3. Yang H-J, Iwamoto M, Hiraoka Y, Haraguchi T. (2017).
Function of nuclear membrane proteins in shaping
the nuclear envelope integrity during closed mitosis.
Journal of Biochemistry, Apr;161(6):471-477. doi:
10.1093/jb/mvx020.
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7/ LIBIGIERICE ] BEDREY
FRZTHEME

AR P R
ONUNE NS R S R UE )

I FOWEZE E PR
ONTONEINE SR 20/ e €59

(RBOR SR Be kA R AR JERT © Kbl
AR il ]
(R BRI UR RR R A T2 - #d%)

ARAE - MERR - SEORLEHF

My v 8id, 7 2 EOMEEHZBELTY ) A
DBHNNORNZER R PN G$ 5 — Ty bke Ry A—
DIk > THBEZ T 27 ) 2% —BEICARTE L. PR L
RENBHEEZT) B LTH LI RMBER T2,
HGEH DIE. B S 82l e oz THIED R
S R VT EARIICREE SRR S SR
YR Lem2 (2 X 57 ) KRB EREE O 2 47> T
B, (1) Lem2 WM TIZBUETIR R LI D &2
HEATHZE, (2) Lem2 BB EMMRGEMIZT /) A
OBBA NV AZEANT 2B E 2> L, (3) 0%
FIZIE Lem2 @ C KU SIS LEATH A 2 L 2S5 MI
L7 —HT. Lem2 &Iz T & Rad3 Bz T (& b ATM
RETY) ZREBICHET L EHFLVWEFHEZRT L
ZRH L7z 513 Lem2 12 X 5 DNA BB ICD
WCHER 2 AT A D B & & B I, & b Lem2 @ DNA 48
BBENDOB GOV T b B L O FLBRNT % #E50
BRI T % 7 7 2SI EEHE O AEALIRAF U 2 BT % 0

KM
=L
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EX 2 H3K36 XFUEZEN LIS/ L
RIGIEIRIRIE

ARZTHAE
AR il B
(RS BLAE - #d%)
f 78 % R T
(THERY RS L7 R)
2 NI
(THERF BRI - 51 2424)
JRH
(RS BT 5L 2 4R44)
ZARFEREE I R

=

N

(R BRI BB A FE AT - #03%)

MRRR - ARBRR - SROREF

LA VHLN3FEHDODY VUKD X F LA
(H3K36me2/3) ZHEATHDERE %~ — 27§ 254 % ™ § D%
RE L QBN IR E L v, FAE X H3K36me BEE D
—D T 4p- FEBERE O JF N TH % NSD2 A%, DNA B4
WL BERERKT 2F2 R L7z, SHICKRETT A
DORBID ST ) DEFFA~OB G AR E NIz, T2 TR
FJETid. & A b~ H3K36 » F VAL NSD2 R4 % B
SMIT B0z, BRI OWFFEE T M S % T
WT L —H—B L O X MG X 2 DNA AW (DSB)
HIE D NSD2 0% 8 & B3 % & & 12, NSD2 K3l

fii2 BT % DSB B1EKRT-® DSB 4%, EL T,

WEAERE, BEHHIC L C NSD2 #/KIHL - b B Mifakk
Nalm6 (23> T DSB It & KT RAD51 @ DSB &~ D4
FEAEERNC AR TR SN DR E 572, T 2 TRIEE
& Nsd2 R~ 7 A9 L8 L7z~ o A#HE3E (MEF) i
% v T, yH2AX & 53BP1 @ DSB It %4 % B 4: # MEF
LWL T 2475 720 ZORER. PR X9 IR
12 LT yH2AX & 53BP1 @ DSB # AL~ S8 5% 13
BOLNLh o7z U LORRIENSDZ 237 » 7 KM
N5 DSBIBIHICHERET 5 L DEERE L 13 B 572, 7/
L DREEDFIBIIR > THRIET 2 WA RIE L T 5,
4tk Nsd2 K MEF 8 X O° NSD2 /K1 Nalm6 #lfa 12 35
\T % DSB K F O %82 B R & L) FEHNIC & 29I iR
LT, #H o DNA #HEEEEM 2SR T 5 2 & 2 HIET,

FRMX
e fi e
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BYETNE@E O EMFIRICK VFERET B
1BIR #5158 DIIFE

ARZTHEE
KBRS - i B
(B B SE 0T « W)
f %8 #F ML FHT
iCTEES 7 20 R e R ke R L i =)
AR - R R
OR B R AP IRRE USRI R AR ST - B8

=

N

MREAE - MERR - SBRORESF

<HFFENZE > BURHRBE A O LM TR E DR E )
A7 BBEICED BV EAL TR L) WErD 5.
TAZEFVEWMEREZITV, ZOHEOREL 4T o T
Who 28I, TV NTITo B
i 7 S ML F AR SESE 7 v b (SHRSP) (2 Hht
M (01Gy) % —EHST L 2B T, MRATRE CIR g
T AT S RE R O LSRR e, €2
Ty HIZEW#E (005Gy) % —$EHRG L7286 & MGk
L7z WfRICATB Y 22 T, MEROEIIHES
TEEREFIBOIEIEY R 7 DEAL % B A WFE % FEHi L 72,
JE R AF AR =R IG5 & VT, 0.05Gy/ HB L O
01Gy/ H O ER THEMBMED 056Gy B L1 Gy 1K
% ¥ T SHRSP IZS L7ze — IR0 FBxR & RN
FhOSHERH % R E L TREHR OB 72,

<WFFERER D> 005Gy DG # & — 54 L 72 SHRSP T
N FAE R O BIILIZFED SN hr o 720 T OR
Hix, 005Gy & 01Gy OB L & WEASFAET 5 W HE
P2 R L 720 PR SR & IS L 72 SHRSP T,
WENOREIZ BT H IEHGRE L i LT, FER o
BIMLILED b h oz, T OREIE. BEFEIEER
B OIIEY) A7 ICHE BRI LI L2 RIRLT
Wb,

KEBOEL> LD X H I, —HREOEE1X 005Gy
L 01Gy LOMICL EWMlidd 5 L EZ STz, g
MBS B IEERZHIE IS O &, L & WEAYELET 5 1
PEAS, EBRICH S 2R - 720 0075Gy % BgH L 725
BRICE D, HICHEIZ LEWEOHEE 2179 o MERD
ZACII U SB 2t B e B LT T 2 L AVRIR S
Nizo G, ZOMROMEBIEEZMHRT S I LIZHEM
EEMEZIT) . TNOOMERIT. MEFIEOHIKIC
£ DR LB H R RANOFEHATB O~ L 2 % &
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OfEm F_LEBDRGIRTEICEHS T 5T
ET/ LR E DENT

ARZTHAE
HFEF7EAERE - BR Rz
(REAK S BRI ES B2 00 B - BhE)
f 78 & il B
(REAR RS st IES VR 2o B - %)
ASIE {4
(REAK S BRI TEFRT 7 © Bd%)
HH
(REAK S R IRES R0 B« dE#d%)
ot s
(REAR RS st IES B2 o0 8 - R H)
AR #h—HB
(REAK: BRHES R 200« R R
WH 2k
(REAK S R IES LR 03 B - KB
A ERR
(REAR R st IES VR4 07 B - R Be)
ZAWZERERE - &I K
(R BRI IR RO MR A FERT © Bh%0)

3

N

I

MREAE - MERR - SHRORESF

FIERE D 90% PA_E. % 155 2 LR LR (OSCC) @
Fhid LEOH TN DEARLBWEON EIZH b
5F, TO%RUHEICIEE > TW A, FRICIEFEEEE %
A L. Yol R B Ra 8 % R 3 e U o R
WROGAENKELRBERE R >TWD, TD2D, FHD
Y IIRE DO ME 2 P 2 2 B 72 2 iB Wi & TR ARG O B 56
RO LN D, HEMBLOMMEZJE T 20 THEL LT
V2T 47 AP EETH Y MFCldOERF
R HE OB SRR B S35 ¥ A REICHEH
L. GHRSTEOZEL B LER~OISH 2 HiF L Tw
%o

TR R O PSR - _E Bz e ik &5 & OF eIl >F- L B2
I OB W TURECTHTIT DAL F BRI 2 1T o 72 &
OIEFEH OERMRL L ) DNA i L. RRBS #:12 & 578
FEM DNA X F VAN 2 RIS — 7 = o — 2 T
WiAT L7zo F 72 BB OB S L OBk K D .
mRNA ZI L. A4 2707 LA @HIC L 0 HEERN 28
{ZFSBURNT 217 5 720

FERE LCL ORI B & i L, 7 AT 4
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FTDNA X FIVALIREEATK & B L L Tz, AT o1t
SRR IEIE % W4T L 72 8% O DNA A F VALIREE & B
R L OWEMEIZ OV T, HRRRGH. ARHETX
F VLIRS E A SNz, 720 DNA X FV{LIRE L
BT RIURNT OFGRE A IS LA, BRI B 5
TR MIZTFOREEAT o720

SHITE HIERZ B L. DNA X FIOULIREE & iHH
WAL OBIEYEZ NI 5 2 & T BRI S
IYEF ) L7077 A4 Y TRV, EESEOZH<
ERALEBH~NDICHZ B L T & 72vw, /20 TE¥5 )
LZEALIC X 2 BRI AR O 557 A 7 = X 2120 0WTH
BHLTWEZVWEEZ TV,

RRM
Tl
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The effect of radiation exposure on
cardiac Sca-1-Bmi-1" niche cells

Research Organization:

Representative Joint Researcher: Yucai Xie (Chief
Physician: Department of Cardiology, Shanghai Ruijin
Hospital, Shanghai Jiaotong University, Shanghai, China)

Joint Researchers: Tong Yin (Investigator: The National
Research Center for Translational Medicine, Shanghai, China)

Yuewang Song (Postgraduate: Department of
Cardiology, Shanghai Ruijin Hospital, Shanghai Jiaotong
University, Shanghai, China)

Mengmeng Zhao (Postgraduate: Department of
Cardiology, Shanghai Ruijin Hospital, Shanghai Jiaotong
University, Shanghai, China)

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

University)

Contents, Results and Prospects of Study:
Adult mammals have the limited ability to regenerate

1°F%* mice, we

cardiomyocytes. By using Bmi-
investigated the probable role of Bmi-1 in cardiac stem
cells and myocardial repair after myocardial infarction.
RT-PCR and flow cytometry analysis indicated that the
expression of Bmi-1 was significantly higher in cardiac
side population than the main population from CD45
Ter119CD31" heart cells. More Sca-1" cardiac stem cells
were found in Bmi-1 GFP" subpopulation, and these Bmi-
1 GFP" heart cells showed the potential of differentiation
into SMM" smooth muscle-like cells and TnT"
cardiomyocyte-like cells iz vitro. Myocardial infarction
induced a significantly increase of Bmi-1 GFP" population
at one week after infarction, suggesting that Bmi-1" heart
cells are enriched in cardiac stem cells and may play a
role in myocardial repair. We have also discovered a new
class of cardiac Sca-1Bmi-1" niche cell subsets, which
are beneficial to promote cardiac Sca-1"Bmi-1" stem/
progenitor cells activation and proliferation. We will test
the radiation exposure of Sca-1Bmi-1" cell subsets may
damage their supporting function iz vitro coculture and

in vivo cardiac regeneration after myocardial infarction.
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The phosphorylation-specific
association of Stathmini1 and DNA
damage response in breast cancer
metastasis

Research Organization:

Representative Joint Researcher: Xiaying Kuang
(Resident: Breast Cancer Center, The First 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:
Contents

Metastasis is a major cause of death in patients with
breast cancer. Stathminl (STMNI1) is a phosphoprotein
associated with cancer metastasis. It exhibits a
complicated phosphorylation pattern in response to
various extracellular signals, but its signaling mechanism
is poorly understood. In this study, we report that
phosphorylation of STMN1 at Ser25 and Ser38 is
necessary to maintain cell migration capabilities and is
associated with shorter disease-free survival (DFS) in
breast cancer. In addition, We also confirm the relationship
between STMNI phosphorylation and cancer metastasis
through in vitro and in vivo approaches, by targeting
STMNI1 phosphorylation in a tumor-bearing animal model,
and propose a prognostic model based on phospho-STMN1

to assess metastatic risk in breast cancer patients.

Results
Identification of STMNI1 phosphorylation sites in a
highly metastatic cell line

We induced MDA-MB-231-HM invasiveness [1] iz vivo
by injecting them into nude mice (n=8 for each group). CT
imaging and histologic analysis confirmed that MDA-MB-
231-HM cells had an increased ability to metastasize to
the lungs compared to the parental MDA-MB-213 control.
After two weeks, spontaneous pulmonary metastases
developed in 100% of the mice, whereas the incidence of
pulmonary metastasis in mice injected with the parental
MDA-MB-231 cells was less than 50% (Figure 1A).
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We next used a phospho-specific protein microarray
containing 1318 phosphoprotein antibodies to characterize
the difference in phosphorylation patterns between MDA-
MB-231 and MDA-MB-231-HM cells. More proteins were
phosphorylated in MDA-MB-231-HM cells than MDA-
MB-231 cells (Figure 1B). We performed gene ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) analyses to determine the enriched pathways
in the highly metastatic MDA-MB-231-HM cells (Figure
1C). KEGG analysis revealed that the MAPK pathway
was activated in MDA-MB-231-HM cells (Supplementary
Figure S1). We found that STMNI, a protein known
to be highly expressed in multiple cancers and a
downstream target of the MAPK pathway [2-4], exhibited
a different phosphorylation pattern in MDA-MB-231-
HM cells compared to control cells. STMN1 mRNA and
protein levels were higher in multiple breast cancer-
derived cell lines compared to normal mammary MCF-
10A cells (Supplementary Figure S2). STMNI1 has four
serine phosphorylation sites (Serl6, Ser25, Ser38, and
Ser63; Figure 1E) [5], and our phosphorylation microarray
identified three of these sites, Ser16, Ser25, and Ser38. Our
results demonstrate that Ser25 and Ser38 phosphorylation
was increased and Serl6 phosphorylation was decreased
in MDA-MB-231-HM cells (Figure 1D). We confirmed our

microarray results by Western blot analysis (Figure 1F).
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Figure 1. Differential expression of phospho-STMN1
between MDA-231 and MDA-231 HM cell lines

STMNI1 phosphorylation state is correlated with clinical
outcomes in breast cancer patients

We previously examined the correlation between
phospho-STMNI status and disease-free survival (DFS)
of breast cancer patients in two cohorts [6]. In this study,
we combined a total of 310 patients from the two cohorts
with histologically confirmed stage I to III primary
breast cancer.

Kaplan-Meier analysis showed that patients with
high STMNI1 protein levels had a higher incidence of
recurrence (P=0.005; HR=1.985, 95% CI: 1.215-3.204;
Figure 2A). In addition, Ser25 (P=0.006; HR=1.651, 95%
CIL: 1.018-2.676) and Ser38 (P=0.001; HR=2.241, 95% CIL
1.383-3.629) phosphorylation strongly correlated with
shorter DFS (Figure 2C and 2D). In contrast, Serl6
(P=0.001; HR=0.436, 95% CI: 0.265-0.717) and Ser63
(P=0.0005; HR=0.435, 95% CI: 0.269-0.703) phosphorylation
correlated with longer DFS (Figure 2B and 2E).
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Figure 2. Evaluation of associations between STMNI and
its multiple phosphorylation sites and clinical outcomes

for breast cancer patients

Specific STMNI1 phosphorylation patterns correlate
with breast cancer cell migration ability

To determine whether STMN1 was required for
cell migration, we established MDA-MB-231 cells with
shRNA against STMNI1 to suppress endogenous STMN1
expression (Figure 3A). Migration assays showed that
decreased STMNI1 expression led to a 50% decrease in
the number of migratory cells per field (P<0.01) (Figure
3B and 3C).

86



We then investigated the role of each serine residue
in promoting cell migration. We generated stable MDA-
MB-231 cells lines overexpressing wild-type STMN1
and singly alanine-substituted STMNI1 mutants (S16A,
S25A, S38A, and S63A) (Figure 3D). Overexpression of
wild type STMNI1 or S16A and S63A mutant proteins
resulted in increased cell migration, whereas S25A
and S38A mutant protein overexpression suppressed
migration (P<0.01) (Figure 3E and 3F).

We subsequently generated doubly alanine-substituted
STMNI1 mutants (S1I6A/S63A, S25A/S38A) (Figure 3G).
Compared to the control, wild type and S16A/S63A
double mutant proteins increased cell migration, whereas
the S25A/S38A double mutant protein suppressed
migration (P<0.01) (Figure 3H and 3I). Our results
indicate that STMNI1 phosphorylation at Ser25/Ser38 is

required for promoting breast cancer cell migration.

Figura 3
A SFF 8 C oo
f’;?,#f e ety s 1 |yj
- iy A i ;
T EEeigy }’-I i
[¥] Vg STARRIY c P
ey d i T (A 7, ff’
il ' ‘ e
Tt gl ¥ . =TS
Sty e ———
= ) TR = il ]
——=mm T : : -
ERERRE o, AE5 -
) TN A TR B
e e = |
. YT
i Ve g B A
G "ﬂ-!ﬁi"\ll'
H 1
£ j f -t ]

Mg pETM
I | e TS L PENTAA
I—-_;_;- — TR e 11

Iy ]
s — " AT (S . iy

——————— R F PR e i
l—_——-—l__ = e VY (N, i ERATIM

P r— |

e TN B v |

[ o o b TTIOT) 11

E——— 1 AT [Randll avaing

]
andadms

Emme—
—
pli

L o L]
]

:f::..

|

;
i

T — A

Figure 3 The various roles of STMNI1 expression and its

multiple phosphorylation sites in cell migration

Confirm the relationship between STMNI1
phosphorylation and cancer metastasis through in vitro
and in vivo approaches.

To further investigate the phosphorylation states of
STMNI1 in promoting breast cancer cell metastasis, we

injected MDA-MB-231 cells overexpressing wild-type,

ER7O21 0 NRED

S16A/S63A, or S25A/S38A double mutant STMNI into
nude mice (n=8 for each group) (Figure 4A). Less than
20% of the hosts in the S25A/S38A group developed
metastasis compared to mice in the wild type control, as

demonstrated by CT and H&E staining (Figure 4B).
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Figure 4 STMN1 dephosphorylation at Ser-25 and Ser-38

suppresses lung metastasis iz vivo

Prospects

we showed that STMN1 expression and
phosphorylation at multiple serine residues plus
clinicopathological characteristics have significant
predictive value for breast cancer-associated disease
events including recurrence. This model could improve
the identification and course prediction of breast
cancer patients at the time of primary diagnosis and
has significant prognostic value at the time of primary
diagnosis, thereby enabling oncologists to target patients
who are likely to relapse or experience metastasis for

more aggressive treatment.
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HLZEAEICBWT, voxFy7ay MEIZKY, 2
S WF OGP & fERR 3 5 FEBR D FEh L 720

HKH

ARZTHAE
RS - P BT

(RIRRZFBREATR - #%)
AR R KA

(B R 27 IR 5 i BRI FE - HE 3R

MREAR - MERR - SBRORES

A DRBEHRIFEDE, BFICELWEEEL LORA
WHNTW A, BFICHGTIE. BRI T 2 4% 7%
B U CHA TS X 2B EH 2 0 Tw 5,
%5 LET BUHCd 2 TR TS, REREOBEML5]E
BT Lo THBRTED Y 5 Ay — &5 X2 L,
COZENBHABAMIBRGERDIOEBE I ZoTWELESE
AONTWS, LeLads, B TRARICE - THER
EN7- DNA HBEOBEF AT 4 7 235 IS ISR
TWEbIFTIER WV, T TERRFETIE, FA T4 2=V
TEAM 2B LT R BOR RIS X o TEEFE S 7z DNA
R OISIEE)RE % A3 A28 % 5l L 72,

LAREEIE. ARALIEE & ML TAH % BJI-hTERT Ml
12, #Y% (mCherry) % 7 ®DwW7253BP1 ¥ /87 dD—
WaESHT R & —%8 A L7-#la (B]1-53BP1-2) & v,
R TR (R FEM S 290MeV/u, LET:14Kev/um) % 1Gy
W52 0 DNA 815 K 7 O RAEZAL 2 R Mkl L - T
TRHT U720 WCEBTHRIRST 62, 1HERD. 25, 4BER. SHER
Izl EE L. WY DNA ISR T THh 5
PH2AX I35 5 S deti % 47\, mCherry-53BP1 @7 * —
HAEDOLFHEERE L1ze ZOHER. wThosy 4 ARS
Y MZBWTYH, p-H2AX 7 4+ —H A & mCherry-53BP1 @
T F =N ADOIR[IEDHER S, IV 7-H#lzo DNA HEIS
BAAEYED DNA IS E LA TH 5 2 L 2R L 72,
F7o, INFTOHEMY ., ERRIEG 8 KR oMl
WCBWTH, XHBERBELTEWLANLVO p-H2AX 7 4+ —
A1 A B & 0 mCherry-53BP1 7 # —H AWM E iz, 58
. XM OVERL TR IR S 2 o BJ1-53BP1-2 Mg iz BT %
mCherry-53BP1 DEB %) TV F L Lf A=V ¥ 7 & Hn
TRIET 22T, BRI L > THRE SN2 DNA 5O
IETEBEDS X ) I CFRAT C & 2 L WIfF T X %,

FREML
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118 DAZERA
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HFEF7ENERE - AR IR

(RAE R A JEE BB AR TE RS © Bh2)
AR K &

(B R 27 IR 15 B 5 BRI FE - HE IR

MREAR - ERR - SBRORESF

TR ARBE IS 3 B T VEAERE X 1 = X A & RIS %
T H Ty AR SO HRGT PEM N & 2 o Bl T DNA
CEMYIMNICERT S 7+ — A AR R L, B
b ZAEAASEALMIN RPELI-hTERT Mif2ix. 1 H 15 Gy
PG RS % 30 Il D 33 124 C MR A 55 41 Fif i
Feo THALBIE B IR X 2 MIRsE S/ S % 3, WRAE
FERE S L 72 2 B oo RS R T PR 15/l (15R-1. 1.5R-3
MRE) EhFh, 15 Gy O RKERS % 100 DL R4 D
WL 75 b R T & B BRI I3 7 v OB HRG T
PG INTMILTH B, REEIIAERFZILOTL #
AU LB L 7-%0 1R MileE v/ 9. 5 Gy D
HLE] BRI L C B RS 1R £ 0 1L5R Al 23 BT X
D b BEHRRPITE 2R 2 & BHERR L 72. RIS, U VML
H2AX & 53BP1 3L JRTET % 7 + — I ZATDOWTHRE L
72 A, EREEED 15R3MIEOR 8ETT + — 4 A
ABMNL L D b ERICE M S NIz, 7+ —H A ER T
LAsH 280 LT 252 65, DNA 5810 I 32k
B IE T 2 b 00, F oy 7 KA v MRS
EDLREOHRITHEFENE LTV LRI R SN2, £
72y JEMESTEE O 15R-1 M Tld 7 + — & A B VEAI g A3
Mg & T 1 HBREDOBIMTH 57255 15 Gy D HLH
BG4 24 RO T + —H A& 50T 5 & L/TE
WA BT 5 YEBE H2AX 7 + — 7 A D CHEE D H
MR L HRTHA LT 2 Mifas Bt Shize TD7z0,
L5R-1 OS2I H2AX ) Y BILICE 595 ATM
DFERED B T FHEEIY e TG TEAL 2SI & LT 2 W REEAS
FZONTz0 TO X iR E TR % 2 K ATBIEE
EN7z—F Ty 15 Gy B 30 5% D 7 + — F R 3B
EHARTHNRTEEZ R L. ERRER 7 + — B AR
3 B EM A I LB S Nz BRI S o
T F — N ABABHIL L D b Do 7272000, Wi
Mo C 24 BEBIRB A AFT B 7+ — W ARD Do Tz0 Bh
L ORERA O B L 7RIS Tld DNA 4815 7

AIBMINE & D b EEs LT 2 3l L 725802 <. ik
AL A DOZALD A INIVER LT SRS 23
HEN T2 RENE R 5N,

FEREHL
L
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FRZTHEME FRZTHEME

SR A N S
QERRT PR YN S SR 2R P iR
PeRE BOHRIE ARG IESERT - BF5ER)
AR R &
(B R 7 IR 5 i S BRI FE - HE IR

ARAE - MERR - SEORLEHF

BORABIE IS X 2 HAA Y A7 OO W T, 4
T ELNDOBBENBREEND, TN TR A IGEHRFE
By ADBAEFTVERCT, FELHIZICE ST
JFASA) 227 ST 5 2 & K2 S0 A v ) —HIR
WX o THDBARIHRI SN 2 WG L, $720 2h
F TR AMZER & OFEFZE T, L BRI Z
B, IR PR AR O SERVIKAFTE I D VT S A
Lo2odHb, LA L. BIFAREDORGEIEER, F84 L7
JEAS A D5 F AR, FRRREEFARIIAH TS
bo RWZETIE. S TORFAMIEZ IR S, Hbh
HREINFS A TR & 1) — IR O IFA3 A o 7
W7 7a—F 9%, H29 4FBEIHIAEBEICERE L €.
WS ADBGTERARY NI L@ #iT-72, 2 E
TR TIF S A QR BIE I3 CFH I T2
Vo REFZEIE RO TR RIF A DBIRFERARS
b T A DN AR T, ATV 7V CTHEDOE WAL
RRER U720 RIS~ 7V S SHICHR LT, i
A ATEANDES 2 X VWIS 5. Zh S DA
. BUHRESABBOMBHOR R 53, H Y —HIRIC
X B MIEDS A TR OBHENOBF, 5N S,

KM
=L

ST - AR 20

(R IGTRE SR AR © EREH)
ZAMERER - kK KA

(R R A7 JRURR A s T AR F SE 7 - EB0d2)

MREAE - MERR - SHRORLESF

BEHRBIE I X 28D A ) 27 OBV TIE, 4
T ELNOREPBESINL, T TRA KRG
BT AFBAEFTVERACT, FEL WL T
JFASA Y A7 HSBEINS 5 2 & BRI 50 oy —HIRR
WX o TFBAPIRISh L Z 2l L, 720 2h
F TR AWIZEH & O FEIFFE T BT < B BT 0 258,
FE A BE R B O AE R IS O W T S AT LD
DHhbo L L. FIAAIRE ORGSR, NRIGTE TR &
EODYIIAHTH B, AT, T F TOIHEN
oIS S, HUTRA RIS AR O = Hig &
L7z

B R RS & FIRIEE G- o~ v A & ) RIS h7ziF
MR > T2 T TRIDITEIFG & & 0962 Ok Bl
R IBHT 24T o 720

SR EALRRIAT & 0 . B & B IR A OB A B P
~NORRERAE R RET 5 L IRk r Bl S5 2 e
Ghrolze Gtk REMBILFEHRGELITOIFEEAO
WM EED LT ETH Do

KM
=L
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AWFFEIX. 7 A VA e MRIRICERT S &, fMilzo
APOBEC #IEFMEMESFLEEINT, YA VAT A
WCERZEAL, VA VAEREZEET S, 2ok Mil
D7 ANV A EYHEERE L, L b A VA TRRIN
B RS A EB YA VATR YA VADOHER LD B,
TEET ) MIEREZF SR LT ALICE S TR E
AbNb, TZT. YA NVAHRRESRICL 7 AEEL
FEASA L PR E I X B HATA DI X A = X L L HE
MG %,

F A IZEB Y A Vv AEYGens, APOBEC Az FREZFHE L,
WEIPIVRYTOF ) LMIEREZEATLIEERER
L7z, flix ® APOBEC BIZTFHOFEH T I A I FEHw
T APOBEC3C 25X bV FUTH /) MCEREZEAT
5L &IPS HIC L7z, CRISPR #: % v T APOBEC3C
BIEFEWIEL ML, EBY A VAL B3I b
YR TREENBA L, I hay Ry TR, ATP
FELE DA &G HERR SR PE A AN N & 3B 7z

S%1E. EB 7 AV ARGk I bay FYTE
BAREIFRGMBARBEL, I by P 7THREZELO
HHREWR D, F72. APOBEC3 3. k4 % H¥EDOH
APOBEC3 #ifk % JH\v»C ChIP-Seq % 17\, AZMEIET-%
FEd %o

FERE

@D Nishikawa ], lizasa H, Yoshivama H, Nakamura
M, Saito M, Sasaki S, Shimokuri K, Yanagihara M,
Sakai K, Suehiro Y, Yamasaki T, Sakaida 1. The
role of epigenetic regulation in Epstein-Barr Virus-
associated gastric cancer. International Journal of
Molecular Sciences 18, 1606, 2017.

@ Kim H, lizasa H, Kanehiro Y, Fekadu S, Yoshivama
H. Herpesviral microRNAs in cellular metabolism
and immune responses. Frontiers in Microbiology,
2017(8): 1318.

® YuF LuY, Tao L, Jiang YY, Lin DC, Wang L,
Petersson F, Yoshivama H, Koeffler HP, Goh BC,
Loh S. Non-malignant nasopharyngeal epithelial cells
preferentially proliferate from NPC biopsies cultured
under conditionally reprogrammed conditions.
Scientific Reports, 2017(7): 17359.
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E2-10

Comparative study of the
relationship between oxyphilic cell
metaplasia, BRAFV600E mutation,
and postoperative prognosis in
radiogenic and sporadic Ukrainian
papillary thyroid carcinomas in
different age groups

Research Organization:

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

Joint Researcher: Tetiana Bogdanova (Head of the
Laboratory of Morphology of Endocrine system: Institute of
Endocrinology and Metabolism, Kiev, Ukraine)

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

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

Resident Researcher: Tatiana Rogounovitch (Assistant
Professor: Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results, and Prospects of Study

During the research period we collected 528 paraffin
blocks of Ukrainian PTCs from 489 patients, who were
exposed to the Chernobyl ™' fallouts and patients with
sporadic PTC (not exposed to radiation).

We formatted age-matched groups of patients with
radiogenic and sporadic PTC, and collected the following
information: demographic data; detailed pathological
description including the assessment of oxyphilic cell
metaplasia; radioiodine treatment data (cumulative dose;
treatment outcome); clinical follow-up data (the duration
of follow-up, disease recurrence).

Immunohistochemical staining for BRAFV600E was
performed for all cases. This is the first large-scale study
of this kind in age-matched groups of patients with
radiation-related and sporadic thyroid cancer from the
same geographic area.

Further planning includes immunostaining for Ki-

67 using paraffin sections from the same tumors. Upon

the accomplishment of immunostaining, all data will
be combined in an electronic spreadsheet suitable for
statistical calculations. We will evaluate, using univariate
analysis and multivariate regression models, the
correlation between BRAFV600E mutation and oxyphilic
changes and Ki-67 positivity, making comparison
between age-matched patients with radiogenic
and sporadic thyroid cancer in order to determine
clinicopathological characteristics associating with tumor
etiology. In addition, we will perform survival analysis to
reveal the predictors of recurrence, especially in cases of
radioiodine-refractory metastases in patients who were
children and adolescents at the time of the Chernobyl

accident and those not exposed to radiation.
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HEIRBILE S ¥ T XD - fiasIcH 1B
REBUAFETFHNT

ARZTHAE
KBRS - AE A

(BARTR S < A IFZERT © B
AR K &

(B R 27 IR 15 B 5 BRI FE - HE IR

MREAR - ERR - SBRORESF

L D7 7 2T B ORIk L LT, 4
AREE OB ILE LN TV, LA LRSS, P
FARIBHT DX GAT KRG ML) > BRI 2 O S
7R - IR SN TB Y. AR A DEEMIZ 2 %
&9 RO - BTN TE DI TIER VW,

Z ZCAILFEIZETlE, PO < HIERIC AR % G
R R 2, R SR L 7282 A 9 Al B W
TN B O % BIR L 720 BAAIZIE, 7R &
DERELL 7208 X O A M L, 377 — BRI
Hifle L7 oRi 2 MG L7z, Toks, LEMaoRgsm
2T 720, B O bR MR R 1 & F TRl R
OWETRIT OV, Jefufky o SV EER L7z E72, B &
Ol e & & s & o i 217\, b L OIFIE
MIEMTOREROB L OB EIT o7z, ZOFE, M
B X OB sk Ml i o> B4 5 1208 L Ao i, Tl <
BEGM Bronchial Epithelial Cell Growth Medium (Lonza,
CC-4175). ¥ # o < & Hepatocyte Culture Medium
(Cosmo Bio, HPCM-500) TH o720 Tt ANV F ¥ —
4 ¥ — 1+ (Falcon, 04um, #353090) % H\»C& SEAH
EOIFEREITo72E T, MiMiEs X UM oM
AR ST 52 Z LS L kol DLEDOKRIE In
Vitro Cell Dev. Bio-Animal iElZ38# S 172,

g LT < M. B oM & 3, aESE T
B EOBERMESRAEL T b, 5%, LB L
FME R DI 2 W RIS T 2 Bt 2 %S %,

RRH

Ariyoshi K, Fujishima Y, Miura T, Kasai K, Nakata A,
Yoshida M. Rapid isolation method of murine primary
hepatocyte for chromosomal analysis. In Vitro Cell Dev.
Bio.-Animal, 53, 474-478, 2017.

£2-12

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 Researcher: Alexander Abrosimov (Head of the
Department of Fundamental Pathomorpholgy: Endocrine
Research Center, Moscow, Russia)

Joint Researcher: Kseniya Nijegorodova (Researcher:
Department of Radionuclide Diagnostics and Therapy (Nuclear
Medicine), Endocrine Research Center, Moscow, Russia)

Joint Researcher: Konstantin Slaschuk (Researcher:
Department of Radionuclide Diagnostics and Therapy (Nuclear
Medicine), Endocrine Research Center, Moscow, Russia)

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

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

Resident Researcher: Tatiana Rogounovitch (Assistant
Professor: Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results, and Prospects of Study
Formalin-fixed paraffin-embedded tumor tissues from
74 PTC patients (18 males and 56 females aged from 9
to 80 yrs. at the time of operation) were stained using
anti-BRAF"™* mouse monoclonal antibody. We observed
BRAF-positive staining (BRAF+) in 29/74 (39.2%) cases.
On univariate analysis, the BRAF+ subgroup was
characterized by a higher proportion of males (37.9 vs
15.5%, p=0.050), older mean age (39.3 vs 284 yrs., p=0.005),
advanced clinical stages (37.9 vs 13.3%, p=0.023), dominant
papillary growth pattern (65.5 vs 35.5%, p=0.017) and a
higher rate of relapses (62.1 vs 33.3%, p=0.018). Using
multivariate proportional hazard models, we found that
the BRAF mutation (HR=2.3, p=0.025) and the presence
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of tumor capsule (HR=0.2, p=0.042) were independent
predictors of tumor relapse regardless of the volume of
surgical intervention. We conclude that BRAF mutation
is an important risk factor for tumor relapse, at least in

patients of Caucasian origin.

Presented papers

Poster presentation on The 2" International
Symposium of the Network-type Joint Usage/Research
Center for Radiation Disaster Medical Science, February
3-4, 2018, Ryojun Hall, Nagasaki University, Nagasaki
Immunohistochemical analysis of BRAF mutational status
in the papillary thyroid carcinoma with special reference
to recurrent tumors. Abrosimov A, Rogounovitch T,
Sidorin A, Rumiantsev P, Isaev P, Nizhegorodova K,
Shinkarkina A, Yamashita S, Saenko V.

E2.13
EHIFHRERICE VT B KGRI E DIFHT
e

HFEFZEAERSE - T
CRRFREMIRRE P inm e i £ERER)

F %8 &R RUET
CREBFBRIRBRNT BURBEE B a2k

ZAWERER - &I IR
(R B RAF IR U R AL AR FE 7T - Bh#0)

=

N

MEAR - IERR - SBRORLES

BRSO BMROMEICE ) HA R LTV AL AR
WTH DA, BEHREFRICBR S T T RTOPABRIIB W
TR D BRI L <OV TOBBERI RIS DO E D
HIEIIRZEELMETH S, RLITRFEA A+ V2RV
R TR ORI E LT, BIZv Y ZEFVZEFIH
L 7253 AR R B O R =AU 0 WG A RS B 3 2 MR AR Bl 12
BT 50T, AEHZORERRFICHT AL EDTE
720 INETOFETIE, BT X ZMIISE IO WTR
KRR T 72T 2 WR L U722 T &0 h 0
ETIZDOWTRIHOELZ RD72A, WG e T 2HBDE
1%+ EAR 5 TH o 720 2Ty ARIEFBSE
Tl HORERY 70 SEBURNT I X 2 AT 0 5 O JUHE R S e
B X BN OEMEEHSHPICT LI LR HRELTY
%

INFE T, AREFEFA - KFEBSEOHHAZFIHL T,
B L 72 B RS AR U SR P TERR (2 35 U 2 R 588l T
077 A VIENEED, BB EORKN & % % s T
7 O NSRRI R O X — & 1 % ¥ 7 F M uE Rk
MO LT 5, BUE, mifamkicBL i, 3
SN BEMEET OBESIC OV TR 2D, 20
BRIZOWTIZHEAIITT TIZHEEZ LTWbH, HIZHEE
FElE, AP T WS HE T HRBAGEERST 7 ZAETILVO
WEBHZ BT % iR A A+ VBRGNS & 2 BB RBIAB IS
W NGS 2 & BN %2 AT > 720 FETRGIERS. TR GG 5E.
AR IR IS (S B U 2 AR E K L2 2h, |
SHIESS IS B B EA F VI K DR EISRENT S L E 2
LN B BHICERCHEFEIRO S SHICRF SR
TWRVEBEEICBWTD, VRS FAEOBIETE
AR Z B 2 E DS NI o Too RN RIZ. B
real-time qPCR 7% &% H\W T2 OB ORERE & 1B
R L OBBIZOWTHREZHED TV 5,

H29 4EEEIE, ERIRETC X 2 IE WL © o s 2412
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DWT, MR EETREBMENT Z E TR TH Y, il

R TR ELHREZB O TR, KFTCIE, #i
FEIZHED 72 RBE &38R 7% 5358812 X 2 IR WA~ R %

44 VROZEFIEZ HIEL T, ZOBEE b~ —h—
OEFEZHIE LTS, BEMIZIE, Fr HFOEITE
BUCHEDEFH L TV EET Y — 7 — X DR 8
=N —ORUE L FNUC X B TR TR O AR H o Bl
T TETH Do

SkiE. T EBERITPOBEETRBA T 7 74 VD
WREEL, ZOMBICHISXBUTONREEESEL T
ETHbo MAT, MEFTTIIHFHCLIVRONY
TIWECTOMRNT LT 23 — @O BRSOk LTl
RPN TR o 7205 S E TORHTH
RN LTHDIERICID, EFH T TUVHOF Y v 7
ERTHTEHEPHMD LT ENFTE, AIFEHMN ZZRK
T % 72D S ERIRNT AU BE BN~ 7V OAFAE S B & 2
WX oT&72 TNOLOEMLETFTUT 7 4 VEN 2 HD S
Z&iZky, HET2EMKEOMHE HIET,

RRM
Tl

E2.14
MR ICEBIES T RT 1 VXK
Bl HEIEHE
HRF AR
MR s DI
CRETRHE TR ZE B SR EREFgE )
3 W OOF JE % ML SR
(BT BT E B S R - a2 )
W AR
(T RHE AT E B S e EREE g2 )
ZARIRENEE ok
(R I B B PR 6T « %)
MERE - MERR - SHRORLE
BEHFBIE A ED L) R AN AL THRPAR

FHEL TV RZICHL LTI S Ve RIFZE TS
WERT ) AARENDTEA D= AL WL 2T 572
DT, BEHBIE IS X D E T 7 AR % £ 345
EL. ZO7 ) AREFERICBIFLLE Y 2254 v 28
BORBRAOWELEEZRA TV S BETIZE D X Yetafk
o HPRT 5 A KB 2 RIEHH 5 L e S
He MERERMEE R LTHY, 20o#BIZh 5
STSY— I —RUHZIIRE LT IA~—2 Hnizr
J 2 DNA 2% L C RT-PCR f##T 2 EHi L 720 Z DfE R
%M®$@tuﬁ&bfﬁ@&k%%ﬁ(ﬁMm)Wv
F ZEHN DR > T B ERSAFAE L. %010 ~%% 100Kbp
@Kﬁﬁ@%é‘?%%;&%fvﬁfoﬁn&bf: (1),
GBI KRB ERFEFO T AFBALOTE Y = 1
F Ay 7B ZET B 201, BEFELBIC X ) AL
72z u<F v DNA IZR LT ChIP 7 v & A 217w, fEiCe
A by AL FE S B FEBR R FEiT 5 FETH S,

0,900 606 13,9 67T
1, AT eETEMY  Coside )
[ ; Position of Primer
[3¥-40]
mn_ﬂmm 1% 'I'I!HT-'I'.:Q
L WELBT gy
[ 0,48, A 1T
SEXSY e e aan S L 1

e . HPRT g
. H -

.. - S
LT " :nt - ™ LT

Bagicr! .
i 3 ‘“mml BT 14085374 19,185, umuz?:q. ,,,
"-il;ﬂ: a5y FUEE BRI ponged prcw
CEg1Y NG T _.- “ — L
s HJ 1_|'_l summ  poum s e
Pagioal Asgiced

X1 HPRT #BAr/RIEZERZE RN (3X-40) H$ % RT-PCR
2 X B RETROLFIL DR
FAE, STSY—H—HBVIERELETIFA =120 L
TR A R S T REDFER SN/ Z2 R TS

100



KRR

EReTF—% 2@ L L CHfT,

2018 4F 2 H 28 H 2. RMFRZEMIAFFE & 12 TR
ZATVIR ZFEFR L 120

ER7O021 0 NRED

B215
HFIRICE > TARSNBREBUGELR
aitrl b —DEER
AR
KRB i BT

(B R2ARSE B SR © B0
TR N 2L

(FRIRFA 23 ISR i 5 BRI 29T+ B0)

MREAR - MERR - SBRORESF

BRI & o THF SN DL RO T Gt Rz M
oA AT HEELYT ) AAEEETIERI T,
AWFZETIE BUHIC & o THI S 12 Gt RIS fFAT o
BERVPEE ZRERY: - IWNELABHOIEED T, DSB
~—A—-egkER T A IC XY, gtk ) b
1) — &S DSB O BIVEIRAT 217 9 o ARFFEDE
Bk, Gt fkRi g A ) = XA RS B —Do DEEL
MALERD S B,

HEEE X ANIIGER TH 5 ILNELBH L T %
ZEicky, HEfFRRSERafTY MY —oBERH
BWIZDSB ##f%t L. Thoi3Rtakinin) 22 7 72
Y=l D 1FB MR AR Lz, REEFAMETH O
TR % S HIZHE S &5, ARRSE T EN T B
147 DSB OJBR %, @RS & o TR
%o PESERE T COMFBIZEIC X 0. B IES# ofim
FEAEAEDH T, Geta R 12k LT DNA HIEFEA R
MEDEEEN & DT o 720 FFHHZPLEICIR > T DNA
BFEEREI T, B GE4MICE 7205 DNA #15
FELRT V. AERIE, BRI REHE 3D-OMX %
AT, ER TR RO gH2AX OTIRE KT L7z, £
DORER, FRT RIS % O gH2AX 1 X MO 4 f5 o1k
MafT52 b, F7 gH2AX ¥ 7 F VBN IZHE
® RPA foci BRET S 25 A L7, F/2MH 4 D RPA
foci D EIMEIZA 700 nm THEZ L EZEM L7, ShHD
FEAE, BRTRIEEIE 1~ 4 2 0 X — DVOFERNICH
BDODSBZE#FEHKTHIEEREL TS (Hagiwara et
al, Oncotarget, 2017) o AWFFEOERIZ & V. R F-HRIEG
WL DAL ZIEEX 7 = X2 DOFREKNO—2HHigbsh b
EEZbND,

SR
1. Hiro Sato, Atsuko Niimi, Takaaki Yasuhara, Tiara
Bunga Mayang Permata, Yoshihiko Hagiwara, Mayu
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Isono, Endang Nuryadi, Ryota Sekine, Takahiro Oike,
Sangeeta Kakoti, Yuya Yoshimoto, Kathryn D. Held,
Yoshiyuki Suzuki, Koji Kono, Kiyoshi Miyagawa,
Takashi Nakano and Atsushi Shibata*. DNA double-
strand break repair pathway regulates PD-L1
expression in cancer cells, Nature Communications,
8(1):1751, 2017. IF: 12.124, *Corresponding author

2. Yoshihiko Hagiwara, Atsuko Niimi, Mayu Isono,
Motohiro Yamauchi, Takaaki Yasuhara, Siripan
Limsirichaikul, Takahiro Oike, Hiro Sato, Kathryn
D. Held, Takashi Nakano and Atsushi Shibata®.
3D-structured illumination microscopy reveals
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<WFZERNZ > Utxldk A b ¥ H3K27 X F WAL DB
THY, MBOTEY 2471 7 ZAZHIMT 2 EELH
BT TH Do RILFEBZETIRILBRAEEN GHIEREZ
FERKY) ORBBEEZIZIER L 72 Utk @ flox <
T AR HWT, BEMRRRN I YT v a sy
779 b (KO) =7 AZAMEl UIREMIIC B 5 [F6#
ZFOBRENO VT L7z, Utk flox ¥ 7 A%
HEMBIERIC Cre 2 BT A VTV AV 2=y 7
<A (CylCre ¥ 7 R) EXRMT DI LICED. BE
MR N 2 Ux KO AR Lz, 2O R
VT, BEMBZFENICBER L, £, Avu 2
& BRAF V6OOE ZRDa v F4vaF V) v s L4~
T AEREL T, W R 2 AT L 720
<HFZREEE > Utx @ flox ¥ A & CylCre 7 R % 32 HR
THHEIZID, BEMEERNZI YT 3T VKO R
T ARME L7z, Cre Z#FICHI SN HIYT, RAER
P 2 AT L7z SIEHRO~ Y 2D BMLdH 5\
WL EMNE % sorting L CEAZ TN 217V, Utx #fa T
BT PENTVEHEMR L R~ AR
BRAF V600E ZE~ 7 2L DKL Y. LERHOB
SR B MIRaYE Y 2 SIE R R B Mk S % S E S %
Z LA WBLEIMAT. FACS AT, 27—+ 7 1 fif
B THO N E R o7z, EEHMIED RNA ¥ —27 22 X2
Lo TG EB AT OB LA L AR bz,
F 7ML O ZIRF AR T b BRI DL DR S 7z,
<LSHOBE> K< 20 BB ERT % #
B9 % 72, H3K27 A F VLI R BRAF ¥ 7 L i
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Science 2015), & B2, RETF IV & H W72 in vivo BIGE
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MICA (Major histocompatibility complex class I
Chain-related gene A) &, 2AAMNBICEFEH T 5 M@EIMH
HHBEHBEREATH ) BIHRBIE L > TSI HITH
BB U, WEE I OEMELICE ST 5. MEHRIGEICE
WTHHBA OB EINEET L 7T 7RISR &
IFEN 2 BIL 25 D IE I N TS 25, MICA &7
TAIANHREEFERITIEERTFO—DLEZHNT
Wbo Feaid, BUBRCEDE R O 5 TR & LT
MICA 12 H L TWw 5, AFUEIZ, MICA O FKIGH O
T2 DIME L $ 5720, MICA OIEEHIHEHEZ W 522
THILEHNE LTS, RIEEI BEEHBICHEES N
% DNA BB > 277 F v D MICA FEHA~ D 528 % 1R AT
L7z & MFRIEMFkR U20S © MICA F&313 H st i
BHZ & - THIN$ %45, DNA G Y —NT ATM B
X Y ATR FHEALEE S 7z U20S (2B T REEBm A
PR E N7z ESICTRD ¥ 7 F MEERER T % RNAI
T L BERLEIC X Y BLE LS, Chkl 25 MICA
RGP S-9 5 2 & 2R T D5 RATE S N7z kIS,
DNA 5152 # K112 X 5 Chkl ® V) Y EiboREns L o
Fibi AT MICA ZBUC T 2 0% Bat L 7z. FEHIE K
WAEBEOFERKNT (Ligase IV, DNA-PKcs, XRCC5)
B X UMHFEM AR ZABERKF (BRCA2) % RNAIL T #:k
& D EIE L7 U20S Tl £2TORTORBHEIC X -
Ty Chkl @) VAL L RVAE E 0. BHHIS & o
MICA FBLAWM L 720 41k, MICA OG- HHICB
I} % Chkl D5 FHERE DT &2 D %,

FRA

Nakajima NI, Niimi A, Isono M, Sato H, Oike T, Nakano,
Shibata A, “Inhibition of HDAC/Suv39/G9a pathway
restores DNA damage-dependent major histocompatibility
complex class I-related chains A and B expression in
cancer cells” Oncology Reports, 38, 693 - 702, 2017
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BRI BIRRTF PAEFLL, BHEOMzF S iz
TF Ko+ ORI L7ze 72, Legumain Y &
L 72 BRI EIS S R O BHE S ) 7 2GS T 7 e —T O
PSS & ATV R~ 7 2128 B IR RE /A RS
W, JEERT T FEHRTEE~NOERIZEIIR SN
GLholzboo, B/ MRS THEEZEPR N,
G%IEE 5 %2 TOCa M T T u— T OB L N B
PET A A=Y ¥ 7, & 51213 ™Y Bk A O R e 38
HINEBBH LTV FETH D, T2, AHEERBE LY
FF MBI T F K TH B SVS1 Bk “Ga 12
WO BRI U7z “Ga Bk SVS-T 13, IEH IS
HARTHBAMBICERECE I AR ZR LI E0 D,
G A A — 2 > 7R TR REE IR SR B S~ S ] D W]
HEMEAR S 7z,

R

Uehara W, Yoshida S, Emaya Y, Fuchigami T,
Haratake M, Nakayama M. Selenoprotein L-inspired
nano-vesicular peroxidase mimics based on amphiphilic
diselenides. Colloids Surf B Biointerfaces. 2018, 162, 172-
178.
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REMRD72DIT, HREEFORad ¥ VX7 HE2a—F
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ZORER, [WE L7z Rad ¥ ¥ 327 B IZ Rab ¥ ¥ 787 A
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REEIEONTZ. SHIE. Z02005 v 87 OB
PEIZOWT, 5% 2 Ml %0 FRECOWT, iTe 3
FTOTWEN,

FRMX
L

105



ERTO2 1o NFED

g2.22

Pathological determinants of
tumors developing after different
period of latency after exposure to
Chernobyl radiation in Belarus

Research Organization:

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

Joint Researcher: Sviatlana Kupryian (Doctor: Department
of Oncology, Minsk City Clinical Oncology Dispensary, Minsk,
Belarus)

Joint Researcher: Olga Krasko (Senior Researcher:
Department of Statistics, United Institute of Informatics
Problems, National Academy of Sciences of Belarus, Minsk,
Belarus)

Joint Researcher: Svetlana Mankovskaya (Vice
Director: Department of Molecular biology, Institute of
Physiology, National Academy of Sciences of Belarus)

Joint Researcher: Uladzimir Karanik (Head of the
Dispensary: Minsk City Clinical Oncology Dispensary, Minsk,
Belarus)

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

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

Resident Researcher: Tatiana Rogounovitch (Assistant
Professor: Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results, and Prospects of Study

A total of 113 PTC patients from Belarus exposed
to radioactive Chernobyl fallout at the age 0-2 years
old were enrolled. Immunohistochemical staining was
performed using the primary monoclonal antibody
against BRAFY*® Positive cytoplasmic staining was
observed in 47/113 (41.6%) of cases. The BRAF+ PTCs
displayed significant associations with the presence of
the following morphological features: tall cell variant
(p=0.016), dominant papillary growth pattern (p=0.002)
and multifocality (p=0.003), and with the absence of the

follicular tumor structure (p=0.016), blood vessel invasion

(p=0.040) and less frequent multiple-round radioiodine
treatment (p=0.025). Our study demonstrates that
BRAF+ does not confer higher tumor aggressiveness in
young adults exposed to internal irradiation at a very

young age.

Presented papers

Poster presentation on The 2" International
Symposium of the Network-type Joint Usage/Research
Center for Radiation Disaster Medical Science,
February 3-4, 2018, Ryojun Hall, Nagasaki University,
Nagasaki Papillary thyroid carcinoma associated with
post-Chernobyl exposure to radiation: a comparative
analysis of clinical and morphological characteristics
according to BRAF mutational status in young adults of
Belarus. Frydman M, Rogounovitch T, Mankovskaya S,

Yamashita S, Saenko.
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Is the common SNP rs966423 at
chromosome 2q35 etiology-specific
and confers 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 Researcher: Tatiana Mityukova (Senior
Researcher: Department of Multidisciplinary Diagnostic,
Institute of Physiology, National Academy of Sciences of
Belarus, Minsk, Belarus)

Joint Researcher: Artur Pisarenka (Head of the
Department of Head and Neck Surgery: Minsk City
Clinical Oncology Dispensary, Minsk, Belarus)

Joint Researcher: Uladzimir Karanik (Head of the
Minsk City Clinical Oncology Dispensary: Minsk, Belarus)

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

Resident Researcher: Tatiana Rogounovitch (Assistant
Professor: Atomic Bomb Disease Institute, Nagasaki

University)

Contents, Results, and Prospects of Study

Previous GWA study in European populations reported
an association between adult sporadic papillary thyroid
carcinoma (PTC) and rs966423 (2q35) in the DIRC3 gene
intron. In contrast, our previous study, which included
radiation-induced PTCs from Belarus and Ukraine, did
not find significant correlation. Thus, rs966423 may be
a SNP conferring risk for sporadic PTC only, and we
proposed to test this hypothesis using sporadic PTCs
from Belarusian adult patients. We collected 400 blood
samples from patients, who lived in the contaminated
after Chernobyl areas and were operated at the age of
486 * 0.52 year (additional 208 samples were collected
during current research period). Data on 2251 individuals
from Belarus, Russia and Poland were used as a control.
We genotyped rs966423 in 400 adult PTC Belarussian
patients of the target age group but no significant

association with the risk for sporadic PTC was found.

This result indicates that rs966423 does not contribute to
the development of thyroid cancer of any etiology in the
East and West Slavs.

As a further step, we aim to genotype a recently
discovered rs11693806 on chromosome 2q35, which was
reported to display significantly stronger association
signal in a group of adult sporadic PTC than rs966423

located in the same gene locus.

Presented papers

Poster presentation on The 60" Annual Meeting of the
Japan Thyroid Association, October 5 - 7, 2017, Beppu
International Convention Center, Beppu city, Japan. Is
the common SNP rs966423 at chromosome 2q35 etiology-
specific and confers risk for sporadic thyroid cancer
only? T. Rogounovitch, V. Saenko, T. Leonava, V. Drozd,
M. Takahashi, T. Kawaguchi, N. Mitsutake, F. Matsuda, S.

Yamashita.
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JC. Aguilar, M Misawa, K Matsuda, Y Suzuki, A
Takeuchib and M Yasumoto, Wavelet processing
and digital interferometric contrast to improve
reconstructions from X-ray Gabor holograms, ]

Synchrotron Radiation, (in Press)
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Sugimori M, Hayakawa Y, Koh M, Hayashi T, Tamura
R, Kuroda S. Targeting the T-Lak cell originated protein
kinase by OTS964 shrinks the size of power-law coded
heterogeneous glioma stem cell populations. Oncotarget
2018; 9:3043-3059. DOI: https://doi.org/10.18632/
oncotarget.23077
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PL_F. ChIP sequencing & RNA sequencing D % #
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BN L. #r8l Hippo-YAP ¥ 7 F VEd o5l &
WL ORPRI L7 (REELT—%). 5&IE. I oMdl
BIZTF OFEBIHEAND YAP OB 5 IZOWT, & HIZFH
G ZIT WV EEZEZ T,
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E3-3
The impact of radiation on cardiac

mesenchymal stem cell derived
exosomes

Research Organization:

Representative Joint Researcher: Yaoliang Tang
(Professor: Augusta University)

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

University)

Contents, Results and Prospects of Study:

Our previous study demonstrated the beneficial effects
of exosomes secreted by cardiac mesenchymal stem cells
(C-MSC-Exo0) in protecting acute ischemic myocardium
from reperfusion injury. Here, we investigated the effect
of exosomes from C-MSC on angiogenesis in ischemic
myocardium. Exosomes from C-MSC were purified and
confirmed by Immuno-electron microscopy imaging
using CD63 as a marker. We intramyocardially injected
C-MSC-Exo or PBS into the infarct border zone after
induction of acute mouse myocardial infarction (MI).
Left ventricular function was evaluated by transthoracic
echocardiography, capillary density was quantified by
immunofluorescent staining for CD31, and proliferative
cardiomyocytes were identified by Ki67+cTnl+ cells.
We observed that hearts treated with C-MSC-Exo
exhibit improved cardiac function compared to control
hearts treated with PBS at 4 weeks after MI. Capillary
density and Ki67-postive cells were significantly
higher following treatment C-MSC-Exo as compared
with PBS. Moreover, C-MSC-Exo treatment increased
cardiomyocyte proliferation in infarcted hearts. In
conclusion, intramyocardial delivery of C-MSC-Exo after
myocardial infarction enhances cardiac angiogenesis,
promotes cardiomyocyte proliferation, and preserves
heart function. C-MSC-Exo constitute a novel form of

cellfree therapy for cardiac repair.

Presented papers:

In preparation
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FREIEHL NI TRV, RIFFE T, T4EEH
ENTwabe b BM-MSC Hikofilast g (extracellular
vesicles: EV) 12 X %51 aGVHD bR 0 0 #H5 %
L7

HH DO F BM-MSC Ho#i# EiF L ) EV 20 8EL.
45778y MIXoTCD63/CD81 4 - OHBE L UNE
T T BEMENC X o TN NBAR OB T DAFAE % HE
A L7z & bARRMIMEALSR % HT CD3/CD28 ik Thil i3
%RICBWVT, EV id CD8+ B & UF CD4+T il o 345 %
FRARAERZHIHI L. CD4+CD25+ Hil#1: T Mg (Treg)
i 43 Wi > CD45RA+FOXP3“Y 43 O FRF#E % 7% L 72,
<7 X aGVHD EFNWVICBWT EV #5835 & 1t
KL, =727 %—THIH/F 14— Treg ZHDILED
KT, aGVHD 2 & 2 MlikkE & 0 f B 2 B & A o
HER DR SN2 48 BM-MSC R EV IS X 2872 %
aGVHD {GH#E OB RSN S,

KRR

Graft-Versus-Host Disease Amelioration by Human
Bone Marrow Mesenchymal Stromal/Stem Cell-Derived
Extracellular Vesicles Is Associated with Peripheral
Preservation of Naive T Cell Populations. Stem Cells.
2017 Dec 14. doi: 10.1002/stem.2759. [Epub ahead of print]

Isolation of mesenchymal stromal/stem cells from
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cryopreserved umbilical cord blood cells. J Clin Exp
Hematop. 2017 Jul 5;57(1):1-8. doi: 10.3960/jslrt.16019.
Epub 2017 Apr 18.
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Yt fiRMlgoMiEmRMmRICED &) 2B e 52
LEFE L, EBHRE LT, PCI2 MoK ERN
T (NGF) #FEOMIEEEMEZ A7z kiR mE
WO A B AT — V~OREZBL 12012, BETORG
R % NGF fl# o 1 A%, 3 HEB L U5 Ak & g6k
E L., %% ORI % stage 1. stage 2 B & U stage 3 DAl
fak U7z mMMEH O 1 B HoMNZ T L7,

ZORER, stage 2B I3 ITBIFAMRIIROESB
LI DOEIIRH OB L Z T ol LP LD D,
stage 1 OMINBIZ BV TIIIRHHIZ & B EEROMERD D7
WHZ SN, M2V aEDH 2 Tnize T s DI,
superoxide anion D A B X V¥ —TdH 5 tempol IZ & o
TR & N7z # 2 TIRIZ superoxide anion O 2 fif 3
TH5SOD OfEEEME L7/-E 2 A, stage 1 DHfgD
SOD1 & SOD2 i2WFhoifitd . ZFDko stage DA
LD LN ERGh o7z E 54 stage D superoxide
anion ML OF G2 MR L72& 2 A, stagel OMINEIC
BOUTEL Lo TWA I EPbhrolz,

LRI, MM RMEREOY stage 12H 5
AR, BEHC X ZEIEA b L RITHT 5 &2 <
HERIICHRHRMMRICEENTEIDEEZ N &
Bk, MBEOMREICLEL SN D Tau DFEBR L @K D5
BelC B e SN D MAP2 OFEHZ B L, ZOBLEO X
= XL ERIIL 720

RIREMX
(Bg# 5 —=) Katoh Shinsuke, Kobayashi Junya, Umeda

Tomonobu, Kobayashi Yoshiko, Izumo Nobuo, Suzuki
Takahiko: Chronic irradiation with low-dose-rate *"Cs-y
rays inhibits NGF-induced neurite extension of
PC12 cells via Ca2+/calmodulin-dependent kinase II
activation: /. Rad. Res., 58(6), 809-815 (2017).
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BRI AERDO Z AR ED—2 & L THAEET
HRERZMELZHDOTWD, i, P PD-1/PD-L1 k%
725 ASRIETRFRE, B IR IERAVR SR & ik
HEEO TS, PEHEIE BURH K O GHR IR O
WAL, TR IE S #%  PD-1/PD-L1 I & O 78
ZfioTWwb, CNETOHFEHEDOHEIZE D, HUH
B2 0 24-72 R ORFRIAT ICB W T, 2SAMRM O U 47
Y FTH5PDLIOFEHPEATHIEPFHLNIE >
TWho AWFFETIIRBFEHBE < &) [l A5 o PD-1/
PD-L1 S OGO 2 HI8 L. & M IEFEMIE 2 fv
T MR % & TGRS 2 O 0 SUG % RT3 % o
CNETOHBEBEOMEICL Y, HREHRBHEICL -
THEEEN DD AMILN O PDL1 ® 5B I3, ATM K
HFHTHDHIENFHLDIT% > TWw5D (Sato H, Nature
Communications, 2017), L2 L—H T, & b IE%H MM
HHE TS 12 X > T PD-LL 2SR SNk b o 72,
AR TH 5 U20S TIELBEHRIR S %12 PD-L1 5831
HOLAPEDOLN TSI NS, S4EEIL. RELEW
M T B R AENE 0 PD-L1 AR 5 2w %K
FtL7z0 & MIEFMNIC B 5 PD-L1 S B A% {5 1
LARLVTRI S TWENPE) PERFT 5720, AR
MRAE S AL HDAC FEF 2@ L. 10 Gy X MBS %
@ PD-L1 S8 ¥l & % X7z, HDAC HER OFMIZ LD,
PD-L1 13583 £ & L7275 HDAC FHEHFLE TIZHB VT
BRI L 7223612, MR ITRRD S b o 7z,
PD-1/PD-L1 S8R5 b B W5E1d. £ & DS ATEHE
FHIE LTITbNTEZZe L L—H T, BEHRBIE <
2T IR E MRS BT 2 RIE SISO W TIE RS 28
HOPIZ %o TRV BURBBEZOIEEMIRIZET S
PD-L1 OB NV E2 MG 2 2 LT BRI %O IE
FRIRLIC BT 2 EINEHHINL EEZ T D,

FERE

1. Hiro Sato, Atsuko Niimi, Takaaki Yasuhara, Tiara
Bunga Mayang Permata, Yoshihiko Hagiwara, Mayu
Isono, Endang Nuryadi, Ryota Sekine, Takahiro Oike,
Sangeeta Kakoti, Yuya Yoshimoto, Kathryn D. Held,
Yoshiyuki Suzuki, Koji Kono, Kiyoshi Miyagawa,
Takashi Nakano and Atsushi Shibata*. DNA double-
strand break repair pathway regulates PD-L1
expression in cancer cells, Nature Communications,
8(1):1751, 2017. IF: 12.124, *Corresponding author

2. Yoshihiko Hagiwara, Atsuko Niimi, Mayu Isono,
Motohiro Yamauchi, Takaaki Yasuhara, Siripan
Limsirichaikul, Takahiro Oike, Hiro Sato, Kathryn
D. Held, Takashi Nakano and Atsushi Shibata®.
3D-structured illumination microscopy reveals
clustered DNA double-strand break formation in
widespread yH2AX foci after high LET heavy-ion
particle radiation. Oncotarget, 8:109370-109381, 2017.

*Corresponding author
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A cross-cultural research of quality

of life among medical staff in Japan
and Belarus

Research Organization:

Representative Joint Researcher: Tamara Sharshakova
(Professor: Ph.D., M.D., chief of the department of public
health and public health services: Gomel State Medical
University)

Joint Researchers: Barys Paulau (M.A., Sociology,
International Project Coordinator: Gomel State Medical
University),

Alisa Barash (M.D., assistant and postgraduate student
of the department of public health and public health
services: Gomel State Medical University)

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

Resident Researcher: Jumpei Takahashi (Assistant
Professor: Center for International Collaborative

Research: Nagasaki University)

Contents, Results, and Prospects of Study

1. determining of tools for research by all researches
finally

2. determining of selection of research group (400
persons)

3. continuation carrying out research
determining public health organizations for
performing research

5. determining unified database about research

6. determining literature review

[Nagasaki Univesity]
We submitted the research plan to the Ethics
Committee of Nagasaki University and received approval.
We are preparing for questionnaires to Nagasaki

University hospital staff.

In the future...
1. completion data acquisition
2. interpretation and comparison of results of research

3. statistical processing of results

ERT7O021 0 NRED

4. preparing of the final report of research

5. presented result (article)
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KEVWEEZLNTWDS, 22 THIKL L Y 53 250/
(30 ~200nm) THAHT27 VY —2ld, mRNA ZE%2E
LFAMEE I 2 —va Y RTE LTIERERT
Wb,

microRNA (miRNA) 2 &G L7 VY — A3 MERIL
R LD Z A L CEB) 2 OB L - 51 %
THEVHIRFEOD L e MHEREME L ) W T 5
VY — L OEBIHRTTAE - BERENREZHS 2T
LERFEEOHWE T S,

IEARES

TUATF L ARBYBEETVAOE RGN
(MSC) Hik= 2 vy —2HH5IZE) 7 F L AMOBHE
MRS Nz MDD MSCHRL Y VY — A4
(P5) &M AHEAQLMSCHRLZ VY —24 (P12) %l
BLEZA, THFLABOBHEMERFIL. PSS

TPI2 THFIIKT L7z £/, P5 L PI2OMSC B &
Ly Yy —AORMBEHOMREIIFNT 21T 072L 25,
P5 L PI2DO MSCRTLZ VY —LTHRBEIGECDD 5
PABEDS W72 87z ABFFRIZ.MSC ISR 27 v v — A 95,
TERLABBEEMREST S EEWLIC L, KD
BB MSCHIRT 7 vy —2id, ZDBHERF R K
OIS — VITENDH D EERPLPIT L7,

SHBRORES
LSHEBICMSCHRT Y vy — 208 GHikEHERE
EEHMET 57200 ——L LTMSCBLIPLY VY —
LAKMOBEFICIEH L, B REORVZY VY — LD
i & O ZOREHZ V2T r vy — A OHEER Y 2 7
LOBEEHIEY. $720 27V Y — LAHNOS T R2IETT
BT LT, MSC T2 VY — A X BAAR AR EZY S
LT,
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1.

Oda N, Kajikawa M, Maruhashi T, Iwamoto
Y, Kishimoto S, Matsui S, Hidaka T, Kihara Y,
Chayama K, Goto C, Aibara Y, Nakashima A, Noma
K, Tomiyama H, Takase B, Yamashina A, Higashi Y.
Endothelial function is impaired in relation to alcohol
intake even in the case of light alcohol consumption
in Asian men; Flow-mediated Dilation Japan (FMD-])
Study. Int J Cardiol. 2017; 230: 523-528.

. Kishimoto S, Kajikawa M, Maruhashi T, Iwamoto

Y, Matsumoto T, Iwamoto A, Oda N, Matsui S,
Hidaka T, Kihara Y, Chayama K, Goto C, Aibara
Y, Nakashima A, Noma K, Higashi Y. Endothelial

dysfunction and abnormal vascular structure are
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simultaneously present in patients with heart failure
with preserved ejection fraction. Int J Cardiol. 2017;
231: 181-187.

. Kajikawa M, Oda N, Kishimoto S, Maruhashi

T, Iwamoto Y, Iwamoto A, Matsui S, Aibara Y,
Mohamad Yusoff FB, Hidaka T, Kihara Y, Chayama
K, Goto C, Noma K, Nakashima A, Taguchi A,
Higashi Y. Increasing Risk of Osteoporotic Fracture
Is Associated With Vascular Dysfunction and
Abnormal Vascular Structure in Both Men and
Women. Cire J. 2017; 81(6): 862-869.

. Hirano H, Katsumata R, Futagawa M, Tsuji T,

Kishimoto S, Oda N, Kajikawa M, Maruhashi T,
Higashi Y. Development of an earlobe crease
identification system to support diagnosis of
arteriosclerosis. Conf Proc IEEE Eng Med Biol
Soc. 2016: 2374-2377.

. Matsui S, Kajikawa M, Maruhashi T, Iwamoto Y,

Iwamoto A, Oda N, Kishimoto S, Hidaka T, Kihara Y,
Chayama K, Goto C, Aibara Y, Nakashima A, Noma
K, Taguchi A, Higashi Y. Decreased frequency
and duration of tooth brushing is a risk factor for
endothelial dysfunction. Int J Cardiol. 2017; 241: 30-
34.

. Oda N, Maruhashi T, Kishimoto S, Kajikawa M,

Iwamoto Y, Iwamoto A, Matsui S, Hidaka T, Kihara
Y, Chayama K, Goto C, Aibara Y, Nakashima A,
Noma K, Hirano H, Higashi Y. Relation of the
Bilateral Earlobe Crease to Endothelial Dysfunction.
Am J Cardiol. 2017; 119(12): 1983-1988.

. Maruhashi T, Soga J, Fujimura N, Idei N, Mikami S,

Iwamoto Y, Iwamoto A, Kajikawa M, Matsumoto T,
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Is Impaired in Patients Receiving Antihypertensive
Drug Treatment Regardless of Blood Pressure
Level: FMD-] Study (Flow-Mediated Dilation Japan).
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1. Takahashi S., Nakagawa K., Tomiyasu M.,
Nakashima A., Katayama K., Imura T., Herlambang
B., Okubo F., Arihiro K., Kawahara Y., Yuge L.,
Sueda T. Mesenchymal stem cell-based therapy
improves lower limb movement after spinal cord
ischemia in rats. Ann Thorac Surg, 2018
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the longitudinal big text data with a binary covariate:
B51 An approach based on keyword’s frequency, in Proc.
LERRBIREICDH 7S 2 RETRBZE D IEEE/ACIT/CSII 2017 International Conference
HHZSHT on Big Data, Cloud Computing, and Data Science

HZE A Engineering (BCD 2017), 284-289, 2017/7.
EEPENEE BEH WiH 4. K. Kamo, T. Tonda and K. Satoh: Growth Analysis
(B 5 SRR e i e ) Using Nuisance Baseline, FORMATH, 16, Article ID:

AW EEE ik 16.003, 2017/4.
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Mobile Screening for metabolic and
thyroid disorders and other external
agents as possible associated
factors for persisting thyroid
malignancy incidence level

Research Organization:

Representative Joint Researcher: Lushchyk Maxim
(Assistant Professor: Endocrinology Department, Thyroid
Disease Research Unit, Belarusian Medical Academy of
Postgraduate Education)

Joint Researcher: Danilova Larisa (Professor: Chief of
Endocrinology Department, Belarusian Medical Academy
of Postgraduate Education)

Tuzava Hanna (Postgraduate Student: Senior
Researcher: Thyroid Disease Research Unit, Belarusian
Medical Academy of Postgraduate Education)

Sivuda Vladimir (Endocrinologist: Chief of Mobile
Diagnostic Laboratory, Brest Regional Endocrinological
Dispensary)

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

Resident Researcher: Jumpei Takahashi (Assistant
Professor: Center for International Collaborative

Research, Nagasaki University)

Contents, Results, and Prospects of Study:

In the framework of the study a mobile ultrasonic
screening examination of 470 individuals of the
observation cohort in Brest region of Belarus. Vital signs
and anthropometry measurements (height, weight and
waist circumference) were made. All new participants
were assessed for the family history of thyroid diseases,
obesity and cardio-vascular diseases as well as for
dynamic changes in ultrasound picture for those in
follow up. Endocrinologist’s check up and Thyroid
ultrasound were done, urine and blood sample collection
for thyroid status, biochemistry and iodine excretion
level analysis. In subjects with newly diagnosed thyroid
nodular disease FNA under ultrasonic guidance and
cytological assessment was done, biosamples of thyroid

punctate were soaked in RNA-later solution for the

future molecular processing. From the screened cohort
a group of 90 patients with thyroid nodular disease was
selected for DNA-profiling. A set of 4 vitamin D receptor
and PPARG+ polymorphysms were analyzed, a paper
prepared for the publication.

Biosamples collected from the screened patients is
being added and stored for the future molecular analysis
for possible agents, associated with persisting thyroid

malignancy incidence level.

Presented papers:
“Polymorphysms of Vitamin D and PPARG receptors in
patients with associated thyroid disorders and metabolic

syndrome.”
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during carcinogenesis. Histopathology 2011;59:441-
451.

F-2

53BP1 expression in endometriosis-
associated ovarian cancer

Research Organization:

Representative Joint Researcher: Dr. Khaleque N Khan
(Associate Professor: Kyoto Prefectural University of
Medicine)

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

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

Representative Researcher: Dr. Katsuya Matsuda
(Assistant Professor: Atomic Bomb Disease Institute,

Nagasaki University)

Contents, Results and Prospects of Study:

A defective DNA damage response can result
in genomic instability (GIN) and is central to any
carcinogenic process. The p53-binding protein 1 (53BP1)
is a nuclear protein that rapidly localizes at the sites of
DNA double strand breaks and activates pb3 along with
other kinases. We planned to investigate the expression
of 53BP1 as a useful tool to estimate the level of GIN as
well as malignant potential of ovarian endometrioma.
This study is still ongoing due to collection of less
number of samples. As we mentioned in our initial
proposal, we will perform immunofluorescence for 53BP1
expression and evaluate the results based on the pattern
of its expression such as stable type, low DDR type,
high DDR type and larger nuclear foci type. We will
also perform double-level immunofluorescence staining
of 53BP1 and Ki-67 expression to clarify the association

between type of 53BP1 expression and cycling cells.

Presented papers:

(1) Nakashima M et al., Foci formation of 53BP1 in
thyroid tumors: activation of genomic instability
during thyroid carcinogenesis. Int. J Cancer
2008;122:1082-1088.

(2) Matsuda K et al, Significance of p53-binding protein
1 nuclear foci in uterine cervical lesions: endogenous

DNA double strand breaks and genomic instability
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B HAHUREE AR OB RS, 2017 AR E R MRS R A EE HE — (LB HURIRAE g . i

MEN KR 2T B K B R 2 RS Y RV AL 2017 4E 8 H5 H. HE - fE5.

Zhao S, Yu W, Ukon N, Nishijima K, Shimizu Y, Higashikawa K, Yamashita H, Tamaki N, Kuge Y. Effect of
eribulin on remodeling of tumor vasculature confirmed by FMISO PET imaging-Small-animal PET study in
human breast cancer cell xenograft-. A paper (Oral) presentation at the 64" Society of Nuclear Medicine Annual
Meeting in Denver, June 10-14, 2017

. Shimizu Y, Zhao S, Kishi R, Yasui H, Nishijima K, Matsumoto H, Tamaki N, Ogawa M, Kuge Y. Accumulation

mechanism of novel PET imaging probe “[®*FIDiFA” in hypoxic cells revealed by imaging mass spectrometry. A

paper (Oral) presentation at the 64™ Society of Nuclear Medicine Annual Meeting in Denver, June 10-14, 2017

. Yasui H, Zhao S, Higashikawa K, Ukon N, Shimizu Y, Matsumoto H, Tamaki N, Kuge Y. Preclinical evaluation of [*F]

DiFA, a novel PET probe for tumor hypoxia, in comparison with [®*FIMISO. A paper (Poster) presentation at the
64" Society of Nuclear Medicine Annual Meeting in Denver, June 10-14, 2017

. Aoki M, Tominaga H Kato J, Oda T, Zhao S, Hiasa T, Oriuchi N, Takenoshita S. The Production of *'At at

Fukushima Medical University. A paper (Poster) presentation at the 10® International Symposium on Targeted
Alpha Therapy (TAT-10) in Kanazawa, May 30-June 1, 2017.
Miho Aoki, Hideyuki Tominaga Jun Kato, Takashi Oda, Songji Zhao, Toshikazu Hiasa, Noboru Oriuchi, Seiichi

Takenoshita. The Production of ?'At at Fukushima Medical University. 10th International Symposium on

192



BIREWILS FEE U W5

Targeted Alpha Therapy. Kanazawa, Japan. May 30- June 1, 2017

11 % HWE, B A%, PF-MISO & O RIS X 2 HBUKM KN PET 7 1 — 7 "F-DIFA OF AIMEEHl. H A% T
ARX=T 7R 12 PR - AR, 2017 4E5 0] 25 H~ 26 H. A

12. #&W A, EBEURHE EEORME, Rk u RAERSERL EkIEZ, B, KEHEAKES, Bk OBIS, R aEd
SRR RSB 5 RIN B & HrBlba e, o8 54 Il JEE; - SRR AiF%Es 201744 H 22 H
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Annual Meeting of the Japan Radiological Society in Yokohama, April 13-16, 2017.
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R o AR & MR S Al i
PEAFREIC RT3 IS B9 B W58

ARZTHAE
LETRRBIRFZER - P8 BAK (RIGRSA UL LS PEARATJERT « Bh%0)
M A (RRRZERKYS S L IERERRE Y 5 —  #d2)

IEASL:D)

a BTN ORE T V720, BIX I X 2B HBEEOBII,» 513, WHBIZPMEE 2%, $72aRITH
LET ®7z8, #2R1WIC DNA “HHIM 2 78 L CHIRICBERER Y X -V 2 525 2 D5 BABRICAENTH 5.
P4 7o ba s CEETRESR At211 (o BRFE  55-70um) (&, NE T VIR IO RERLARATHTIEATE %
ZEnH, Bk SRR L 22 HREORIEDTER ShTw b,

a FRIBURO RIBGFICMHEHA SN2 1131 R & AR L Il U CREAE . JEE P OBUNEECN 3 2 BB D wv
720, BEOEERELRATE LWL 5, AWZETIX. Antibody-dependent cell cytotoxicity (ADCC) % i
T B PRI X 2 SRR T 5 a OHORR Z AT %,

MARERAE

MAEREHIE TS o IS X 2 VIERRRRL R VO L 72 % o AL LAY O RN 5H O FFI B3 5 3
AT =2 L LT, a T 25 F 2 211 ("At) OIEH~ Y A% 6 CIHFBEFVETF VYT 2B 5 KNH)E
NI L7z AV 70T VBT CTIER <7 A (n=25) 12 ""At % 0150 ~ 0.170 MBq #%5- L. #%5-5 47 1 KE#. 3 KER,
6 MER, 24 BER (%BEn=5) BRICA VIV I VBT Ty A2 BH L, EEARS 2N L CER & ez ileE L
7zo FRHMRET VYA (0= 3) 1T LTiE, FBEMILY >/ SERPHIRO I EEMNLC S BB RSN 7 EH A
YLt 7y —Tdhb CXCRAIZHT BT 7 10— F VHAKIZ 1125 % Fa#k L 72 I.CXCR4 % 0.32 ~ 0.33 MBq #%45-L. #%
5. 6 W2 IR & R ides 2l U CER L BUNBE R R L 72. IS PLCXCRA 441, 5§ 2lides 1 g
W72 DHERE (%) THBH BID/g TEL,

Z ORGSR, M. WS, GOl B BRI, M. KB B, BUE. IFBE. 5B X BRI~ At BRI
EEBTWA Lz By RO A HERNE TR L SRERITTR D E . TO®BIFM L L IS L, TR T
5.6 BRI ISR D RV Z R L7z HURBRAO At 255 (% ID) 1ZRR & & sl 720 MW, B, ek
B AL R R R L7,

PLCXCRA $£5- 6 We 14 BESSIIMA & 0 B 2w M2 /R Lzo LA L "PLCXCRA $£5- 6 B %, i o813 <
)T 5 UADNEN EAIRENT,

SHRORE

ADCC itk % /3 % 3t CD20 Hifkic ™At Z Bk L. in vitro T CD20 2 %319 % & MEM ) /@M ' At Bkt
CD20 bufkz Iz ML HMEEEZH O 2L, Wit X — P ACBML2BWET VEIERL T,
PUARH, PTACBRRBUR L TR USHT ¥ 7 | GML Uik A $S LT NK MR &2 i8S ¢ 7258 0B E 7 VIcBT 5
JEE 1 AE & e LTy PURIC X 2 RIS a M2 F 52 2 12X 2, PUBEBMROMEZ S 2IZT L TETD %o

EREm

1. Shimizu A, Kaira K, Okubo Y, Utsumi D, Yasuda M, Tominaga H, Oriuchi N, Kanai Y, Takahashi K, Ishikawa O.
Prognostic impact of LAT1 and CD98 expression in cutaneous angiosarcoma. Neoplasma. 2017;64(2):283-288. doi:
10.4149/neo_2017_216.
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2. By ryFr o714, WREHHA =727 A4 N BIRWIREGR 5571 85 45, PP64-66. 201744 H 5 H¥E
1 PReedRE 3O

3. FDG-PET/CT. WR#HFFIEAE =T =7 A N BIRIBIREGE B 7185 45, PP74-76. 2017 4F 4 H 5 HZAT
RERE B

FRHERKR

1. Noboru Oriuchi, Hideyuki Tominaga, Songji Zhao, Miho Aoki, Seiichi Takenoshita, Takashi Oda, Ming-Rong Zhang,

Kotaro Nagatsu, Tatsuya Higashi, Noriko Ishioka. Production of At-211 by in-house cyclotron and characterization
at Fukushima Medical University. H AREZ TSRS iR 201744 A 13-16 H

2. M S WEURRE EEPOM, U W SEAURSERE, Bk, MEOENE, EIAKER R BN W GE
SRR R AT B 5 RINFRE: & HrBlba%E. o8 54 Il JES; - S0EMZIRAAFZE% 201744 H 22 H

3. Miho Aoki, Hideyuki Tominaga Jun Kato, Takashi Oda, Songji Zhao, Toshikazu Hiasa, Noboru Oriuchi, Seiichi
Takenoshita. The Production of ?'At at Fukushima Medical University. 10th International Symposium on
Targeted Alpha Therapy. Kanazawa, Japan. May 30- June 1, 2017

4. Noboru Oriuchi. New Treatment Facility and Targeted Alpha-particle Therapy in FMU. FMU-ICRP Workshop on
Radiological Protection in Medicine. Fukushima, Japan. October 3, 2017

5. Shigeyasu Sugawara, Daiki Kayano, Shiro Ishii, Kei ishibashi, Yoshiyuki Kojima, Hiroshi Ito, Noboru Oriuchi.
Monitoring of Ra-223 therapy by FDG-PET/MRI and Bone SPECT in CRPC patients with bone metastases. %5 57
Ml HABREZRREMRES BEWeHEIF— 2017410 H7 H

6. &N A o MUBUNBIEIC X 2 S AR OMEL L BUIERO T OMEDT. F57T N HABEZRFHRE K
HG#EE I F— 2017410 H7H

7. @A A RIS 2R T A Y b — T EA (RINARRD) ORFEICOWT. H57 0 HABIE &P
& RNY RV A 2017410 H6 H

8. Shigeyasu Sugawara, Daiki Kayano, Shiro Ishii, Hirotake Watanabe, Motoharu Hakozaki, Hiroki Suenaga, Daichi
Kuroiwa, Hirofumi Sekino, Osamu Hasegawa, Masayuki Miyajima, Naoto Hashimoto, Hiroshi Ito, Noboru Oriuchi.

Setup of radionuclide therapy ward and initial experience of I-131 therapy in Fukushima Medical University
Hospital. £ 50 [l H A< BURBRAVEL 22 20 42 2% 2017 42 10 B 2627 H
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CT BRI & 2 BRI < OB ~D
OB & AP R R S

ARZTHAE

METRRBRTZEE - BOF R GREBREZERRES S L X EBRERR S Yy — - 8d%)
FRgE Rk UL RRFERSBURRRERL AR JERT © #%)

W BB FHR (RRRZERIR AN AR - HEHIR)

MFEEB

CT #d 2 5203 72/ RIS B\ T H IS R IS AsH i U 72 & #2035 U (Lancet, 2012), G EHIT < 0 ITH 1 €
FHIL K DR THOHIT B DRV CT A L 5 NMENDORE LT 2 LEP D 5, AR TIE. CT MRAEIZ L B
GHRRAEIE < DA A REREFl O 72 0 LU OWFZEH H 2170, REIE CIC X 2 B0 E L. I 5I2TOMTIC
BT DR B 2 & OSSR F OB ) 2SN T %o

MEREAE
(1) IEWREH S AOKRMIMLY > 732kI2 0~ 1,000 mGy (8 FDMEE) @ y MG 217\, DIC & i R Ge i R E T H
DFRHERIBR 2 IR L 720

WHoE )5k

SANDKRT V74 7hbRMMEED, “Co #MIBME L2y ME 1LY 7 NIcoERF8HE (0. 100 20, 50. 100,
200, 500. 1000 mGy) HE&F U720 HEGHHR. KR Y > 88k % 58 Lo 2B (PHA) %ML 48 BERIRE 28, Bk
T2 KM REER (v F) 2INZ 7.

Pt KA DU TAEA OEEE~ = 2 7 WIZHE U THro 720 MBI L 72 ARG I T3 TH 5 F 24012 X % Dic
f#HF, Centromere 245 ER 7% 71— 7 % W72 Centromere-FISH (2 X % Dic fi##r, k1%, 27, 4FoeE%
NRA VT4 YT L - TEIT DIREFN O 3 FEE2 . ENENOTHCHIEE S N D YRR E B D W CT
EBIho7 (K1), WY 7 b [Dose Estimate| # AW THEREMMBMEER L (K2, 3. 4),

5 dorors
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u' "’ I
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saaam s
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It n“ 0 I

Lil B | Hng

# Chromosome
aberrations
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(2)  1Wo CT AR & TO _BEARMk (DIC) LERROEROEEZHT L. & 512 CTMA 3R (4 1 M)
DRBU X B FRPE M2 7RI LR EARRE OB L OBMRZHITLTwa (1, 2. 3 K1, 2).

(F1) BFEMH

M pam Meelbam b B Wi iy MO o
1 Lymphoma Cervix, Chest, Abdomen, Pelvis 12.9 months  12.5 months 62.5 {+}) {=h {+) Chest, UGI, PET
2 Lymphoma Chest, Abdomen, Pelvis 109 months 1.5 months 55,5 =) [+) [+) Chest, UGH, PET
3 Chest abnormal shadow  Cervix, Chest, Abdomen, Pelvis 12 months 12 months TLS (= {+) {+) Chest, LIGI

#1 The averspe effective rdiation dose of cach CT scan as caleulated using WAZA-ARL

#2 Chemoetheragy or radiotherapy bad been performed at keast three years befoee this siudy.

#3 Patient of 52 had given up smoking one years before this study. Paliemst of #3 was al=o smoking at the beginning of the study.
#4 Al patients took examinatyons of CT scaming more than 5 tinses dunng the past § years.

#3 UG Xemy ination of the wpper gastrodnicstinal tract, PET: pasitron crsssion tomography,
(%(2) DIC f##r (£3) BefafRimEEfEAT
Increment Froqeesey of Muisber of cells scored Frequency of
Fatieni Mo Timing Scomcells No.of Dies Tl N hics®* P Mo Timieg Gl Cell Mumberof  Nwmberof  Increment of 1
ofamulysls cqunlonyt TEOom  di Trecai o ction™
10T Beforr 2009 7 018 equi
z 15t T Bafore 3120 2007 0 157 P 742
190 CT After 2008 a 045 I8
o mer el Z ! e 15t CT After 5175 20266 175 4 £
WO AR i s o34 . Ind CT Before 5102 20039 122 17 " HA
WiCTHGG 009 ’ i MUCTAfler  SII0 2003 170 30 54D
Eoranrgn el 5 E bl IMCTHelore 5149 00K4 166 a0 , B2z
It CTHehee 2013 I 055 3d CT After 5124 T 169 19 14
4
1t CT Aftey 20007 i 0.7 1stCT Before 5174 20082 H 1 - 164
. dCTBefore 2002 9 . 48 15t CT Afier 5112 w470 62 5 103
= Ind CT Alffer Doery L] r 2Ind CT Before E1EL) 20145 18 1 = 1.94
Ind CT Before 2008 L] : [ 20d T Affler 5131 20004 ] 1 143
I CT Afer 2008 1 L) 3 CT Before 5154 2204 41 4 - 203
LRl BN ¥ 8 i MCTA: 519 2076 T 5 163
IHCT Mhac 20> % Des IsiCTBelore 3182 20313 135 30 = 7463
; EEIRSEER ? 3 o 181 CT Affter 5166 025, 157 10 913
MACT Afler 200 ([ 055
Ind CTBefore 5215 20443 198 10 960
I CT Before 2007 12 1 3 27
3 2nd CT Afler 3130 0110 17 14 B.50
IMCTARY 2012 1% 01
=T Id T Befoee 5105 0012 169 I = 545
I CT Alber 5174 0282 193 16 9.42
A1 =Cell conmt® 19/ 500 {Refer o e caloulation lommlas described in EPR-BIODOSIMETIY 2011 JAEA)
#2 per 100 colls eqaivalont
18 200
£ 160
12 g
g :
E = 120
% £
5 :
i -
5
4 E -
F Q
o 0
SELFPT LSS SASASY PP P P
Patient 1 Patient 2 Pathont 3 Patient 1 Patient 2 Padient 3
(K1) DIC BB D#REZAL (M 2) HREEEIKEDORELEA
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SHRORE
R TR 1 Mo CT MiA % 3 52\ 72835 @ DIC & ffE R Ge ik 0 MBS DWW T T B Rz iR 10 A
reamstd %,

JERE
Abe Y, Yoshida MA, Fujioka K, Kurosu Y, Ujiie R, Yanagi A, Tsuyama N, Miura T, Inaba T, Kamiya K, Sakai A.
Dose-response curves for analyzing of dicentric chromosomes and chromosome translocation following doses of 1,000

mGy or less based on irradiated peripheral blood samples from 5 healthy individuals. ] Radiation Research.59: 3542,
2018.

FRIER

Yu Abe, Hideyoshi Noji, Misaki Sugai, Yumiko Kurosu, Takashi Ohba, Aki Yanagi, Yukari Yanai, Naohiro Tsuyama,
Tetsuo Ishikawa, Tomisato Miura, Kenji Kamiya, Mitsuaki A Yoshida, Akira Sakai. Investigation of the cumulative
number of chromosome aberrations induced by three consecutive CT scans. American Association for Cancer
Research Annual Meeting 2018. Chicago. USA. 2018.4.15.
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ARFERE R
MRRBARFTER - SR KR (RER SRR R T PR JE T« dE#0R)
AR AT ORBREBRBC SRR AR JERT © i)
R 0 A ORBREERBUNBREE R AR JET © dE8R)
R S5l ORISR ERS USSR AR 7ERT © Bh%0)
KEE & EBRIZERKESC L EEBRERM Yy — @ 8d%)
®E HE ORBRPFBBERER A 7ET)
* AR LT R E)

MEER

B RRAEE EBOMBRR ORI, EREPIE CRBL M 512H 725 TIMOTEETH ), Lo 7
= A L OFFIN L MRS AN OB IR S L AR BUS ORISR T R TH %o £ TRPHMAETIE XTI 714 v
VAR T Al E ORGSR VEFEREN XS B GRS < AR R . BETRERIC X 2V & v o 72l
2 B MR A M 22 L IRAT Ly U B ORI O T AR 2 I 5 2T %,

A S
RIEX 85K

BURBE  EBOMEFRN RO, BB OEBEZHR T2 ) 2 THOTERTH ), ZOREBAH =X
L O, RERERHI A ORI S L 72 SOS DA R TH %0 RIFETIX, <7 X DREHIED» A ¥ X
T B &R GAC U COBURAEIE < DR 58 % RGN A S IRNT 5 2 EERR OB 2 D S LT & 720 Z ORER,
SR OARESIE D H7 &3, WIS SR G LTV A EIREICHO I > TE, 613, DS
AL OO AR A0 MBS & el & U 72 e B 78 o B B D W Cifkam L 720

X AFEDN AR T BRI < %R 200 HAREE TR Y » 3B 7 & oG RIES A5 E L, 400 HZ2 B2 5 EH 5
DS AR ADFEET Do L LAY D, TRNOHDOPAFREICES A=A L1E, Y ¥ 8 BV THAEET
DIFMHHEATHSL Z EZBITIE, E<HLPITEINTW RV, Z2T, BEHRIBEE 2 S OB % B 22 B 19 128 B
FTHILILLD, BPALCELZBEZHO2ICL &) LEMH L, fha MG 2 T3 2 EBREZML LoD H %, 1
SEVEDMARSUS 1L, EHE D Ki67 ZHVE05, WO TEREDOE NI O— Y 2 /RnE L7z, F72. SRUOMIE%E TH LT
Bk, PCNA £ MCM7 2T & %5, DNA 55 Tid. 53BP1 % yH2AX, RAER LM oM. CD3/B220.
CD4/8. F4-80/CD11b 7 &'\ 7z, HHEFKRLMIESOMB A S, BIEOME, EMIME ORI 2 & WRHLVRE
ZUREIZLTWh,

COXHHRPHECIY ., FIAIDIFICB VT BEHIRENIC X 0 BB R IR OB EREET L 2 BWZE L7z,
Ihbid, & MIBITSH NAFLD & AEOEREZ R L. JRIiTEOBR % &M% &£ b 7% 9. NAFLD 1&, NASH % # T
BALELHREEENTVDLZEDS, BRI L Z2FPADABO T O 2 %A Z LARBEND B EOMREEHT
W5,

K - AR

Y7774y varflvizro—7 REBRIIBWT, RICHBIFEICBT 2 B GEBIEE LR R %
e Lo OIAINE, HBWBEEMIST T 2 BEZMAm N2 &, F72, MEREZITI RN TH 2 2 Lo 2ol
W EHND ZENEETH D,

Y7574y 2R TORDEZHEOBCIEH 2 ST 2 L &b IS, WIFRAEROMBLIGE DWW TR L 72,
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1 N (15

AR () BEHRESA Y R 7 i EE2RETH 505, FUBHIRE © V7B, Sk H o MRz H s
TVRVOPFHIRTH 5. Tx . INETOYT ZAAEREZHCZZHE, S 8 P KEBAETT VT A (Apc"™ ™ <7 R)
AMERE - AR ER IR R A A BRI TE A 2 e 2 R L7z, HICHLIZ, STOEFAVEFVALILICLY
B RFEDS A DR % BRI T2 2 e TE D L) FIRE W21, BUE, 200 FREHIHE HiFL Tw 2,

I NN i}

BRSO I BV TEMMBRIT R D HEEZ TS VHBEO—2 L LTAISNT WA, BRI 2 sk <
OB L TE L DHRIITONT VLY, ZOIFE A LITERE - BRERBEHREIECIZ2wTTh ., HKiE -
AR S < DG Y A 7 21T 2 BT L TREFITIAH S T v, £ 2 THIFRES V— T TR
TR AL DSBS 2 7 A E DL EEZ RITTOH, 20 mGy/day 7* 5 100 mGy/day DR & S ik
1 ASEMALRRI S L CEORG8 2 RATT O EMN L7z £ LT RREILRR 3 AT BEMI o U CRAR SO
TSI A M2 RUT S v 2s, KSL A 2 e 2 R4 2 L 2B IC L. S HICBIMIEERD
FERTRE R B, AR < 258 MBI 0% 5 bRE 0 L TREBE R 5.2, FRICY ¥ 38k R~ D5 LMK T
THIEEWHOLNILZ TNHOREN S, EHERRFHHT ITEMHEEOK LW I L2 TR, 20K
REAEZAER L, FRICRBEH YO EA TN L CIIBEE L B L RITT I LR o7z 22T &AL O IR S
RSB T 50 IR G 2 IS S ST 5720, H—H{lla TORGHRISH T 20 FIRE 2 B3 2 EBREZ M L
N2 #ED TV B,

fEPEA © KEH
FRRERIE BB E VAR E VD ¥4 FVT, AT0 Y 27 MIHE RSB S N7z, NRFIRBRASA OFIE
B ICOWTIIHHIN TR WEF L ARKTE Y 27 b X Y N—OWFRER R KL XV TOMEERIEEN S,

K C Ay

b MR & 7 Y < IR R 2 W T R RS IR EAL 2 WIS R T A Z L 2 W L7z £ A
TR RIS L7z 2B A, mEEOMIEELDOFEDO RN S IR L7ze Ml fF o THN 2 RERCHE & AR
WTOBILHINLER & OWZLHMRZ RIZERRD L CHESNTVLE 2 b b, BEHBEIX I X > TRHEES NS
Ml ELDEREZ ML NV TH LT 52 Eid, BUNRORBEE 225 LTHETHLEEZ LN L,

SHEORZE

1. BURSBIE < =Y 2B THREREIE < D W58 % LI A 7 0 ST 9 2 FEBR R & fE L LT\ B 25,
COEMIE, TNETHENTSINTEZ, YT AR EDEPABWE T VBT 2 HEHRERAD X 7 = X 2281 &
WO TH Y — Ve b, FlZIE, ATR 70V =2 bTid, BEHRIC X /MR 0%, & ilikic B
B HFRNE DNV HED SN TV D, INLOMBLEDHMBICLY, Tuv =7 FNOMBOWTEHL—EHHE S b
IR E NG,

2. EEERCIBIBINEDA A =T v 7F RO, BUHEEORZEMN S A+ I XL OMHIZO %3, F2, i
NOMBEDEZEDE N EFIFEST L TH» ) 2HE LN L. 4. DNA BEORIRE 2 BRMISEAT L L
LD, EARNTORSINEZRET5Z L2335,

3. E MREBBFAETVTT A (Apc™ =T A) BB, DNGEHOFE L. WIEEOBEFRIED A O TR,
AR - R BRI < IS & B AR E A RIS 5 BT MO THERMEREZRET2D0TH 5. 5,
TR 70 ¥ =27 PANT, BEMIEDSACBT 2BUNIROMS 2 X FETH LML TW L 2 & T 4ROBEITZEIC
DIFTWw L,

4. FEIMAKRC B 2 AR RSB A AT § 5 720, H—HIf 5 15 BURNT 20 & 0 B —HIfL T O BEHRICHN 3 %
GTINE & IRNTS 5 EBROMEIAEA TV D, 5. INLEBROIAIZI Y. BB OB RERKGEED 55
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5.

THREBEOMIIZHIS 2 A ZEND R IF TV & 72,
ANRHURBRAS A DFEIERIEIC OV TIIBH SN TR WEG L, KT 27 b X 2N — O FER R IR L X
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Table 1. Patient background data

Patient No. Age Sex Type of Thyroid Past disease”’ Past Treatment Smoking status Family history

cancer
. . Chemotherapy
1 15  Male Malignant Brain tumor (1) Radiotherapy )
2 15 Female Malignant (@] ) )
LT
3 14 Male Malignant Bronchitis (6) ¢ 0 ng\‘fﬁ'g HT. ol
4 13  Female Malignant ) ) ) %M‘ HT. HIHR
5 22 Male Malignant ) ) ) DM
6 13 Male Malignant O @) @) ]
7 16  Male Malignant alla:rxgﬁlcgé h?gl)tls‘ ) )
8 18  Male Malignant ) ) )
pneumonia (1),
9 18 Female Malignant ovarian cystoma ) ) DM, HT
10 18 Male Malignant 8) &) (+)*
11 21  Male Malignant ) ) )
AN He 2
12 17  Female Malignant ) ) ) .})E’I:Slﬁ)fﬂﬁ;;%n R
13 29 Female Malignant (@] ) )
Primary Ureteral stone e
14 19 Male hyperthyroidism (19) 0 0 i
ASD*
15 17  Male Malignant (be under Medication® )
treatment)
16 21 Male Malignant ¢ © (+)* DM. HT. ¥&
17 15 Female Benign ¢ ) ¢
R (14) o
18 17 Female Benign (be under Medication (@] HT. ¥
treatment)
19 20 Male Malignant () ) ()

# 1.()is the age of onset.

# 2. Autism spectrum disorder

# 3. 7RI I v LA VERMESE 25mg. Y A& T PIFEOMBIUR P E = AR (RHEH) 25, VAR Y EE 1 mg
# 4. Unknown.

# 5. Smoking history is unknown. Quit smoking from Sep, 2016.

# 6. Smoking is two years ago.

# 7. Diabetes Mellitus.

# 8. Hypertension

Blood sampling is performed the next day after operation.
Pattern 1: Age: 13 ~ 29 (Average: 17.8), when an accident occurs: 8 ~ 23.
Pattern 2: Age: 13 ~ 22 (Average: 17.2), when an accident occurs: 8 ~ 16.

fRdT Jiik - ROV T

ANJEHURBR 25 A B O e ARINT 0 H 91348 5 55— T I S8BT SIS 260 < BURBEE < OB T OV TN
5T L ThHbo BUE, KWL > /SERICBIT 2 Gt RS BHE A FRE & L 7ol dAlik 23 18 < s B v Cidie b E I3
T & BRI T, Gold Standard & dFEE N TS (IAEA, 2011). WFZEBHMAHICHEIC Tl D & 5 4EA5RH
LT 2 T &7 &l o BRI AT Bk 2 Yt R iR i O N, ST 4E O 5 TAEM S Tk & 728 72 2 BT El T 5
B AR A 7 4 v 7 (EIBSEEREALARAE © ISO IS TR ? HE FoE) %179 T LT L7z, AT 244k DNA &
HHRENS 1HF. 2F. 4FROAEESRE L. MetaSystem #1® XCP-Mix probe (Mix-#1R-#2G-#4RG; Altlussheim,
Germany) 2l L7z COFHETIRY ) 20—OAZE B L THET L7720, 7/ 2 &Ko FEHE L2 FHRERICT
WIET2LENDH L, 1F. 2%/, 4FEOAROET ) 2125058 E5138 23 % TH Y. Lucas HOFHXEERT S
EVUTO@E IR % (TAEA, 2011),
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Fo= Fppuzry / 2.05 [f(1-£)+Ho(1-f)+E,(1-£) — (F L+ f+Ef)]
Fg: the full genome aberration frequency,
Fp: the translocation frequency detected by FISH,
fp: the fraction of genome hybridized, taking into account the gender of the subjects
(female: fp = 0.2234, male: fp = 0.2271).

COREEHTLERDL IR D,
F; = Fp X 2567 (Female)
FG = Fp X 2533 (Male)

T &) ERICRAARE (R BELZRRT 572010, 50t 2 o (2567, 2533) TH - 72500l
% (cell equivalent) & BIZHMHE (Fp) 7 O EEHE (FG) ERMET LI L E LT

L2 LA o YetafRBH, FRICIRBIEREHRUN O BERIC L > THRBEEINL S EBMOENTEB Y, il g 72
JTIRHIBT T & v BN K BREFEM ORI & 4 2 B Atk (Dic) IARERPEERETH Y., EY
FHERAT135 ~ 18 » HL SN T w5, — i CHARIREII R E R OARRE TH V. AW 50 42 F
HHWIFE bOFHLI Y LEVE STV (J Radiat Res, 2015) 0 Bt R BN TlE. SERRLAETTEE (B2 R 5K iN
&) WEOEHFBIIL B LI X > TREBENEA SN LW . EERICEE L RITTWHEEYND % M4
BRFIZOWTHERE L 2 uds 572w (Mutat Res, 2008. Nature, 2018) o

72 BUEA O ST 2 Befa R APl 2 3 M2, B, i, BRI nE v EiHRO b LI24Th
NTWDA, BEMIRGHRERODES L CIEFHBANOREIEAENFLET S 2 &0 5, REHHEZEICEA
EVHFAETHZ LIS TH D (Int ] Radiat Oncol Biol Phys, 2001), F 72, BEL TR EMEE BERKEL E) 12
£ o THEHRBIE S . RSN RREHEENR L L L0 ) Y7 AOFEBRFIH/RENTWS (Mutat Res, 2011 /
2013),

INSHOFFIIPIE CFICB T 2MEFMIC BV TR E LElEEE A U2 A RE L TEB Y. A THIRRD A
B OYARIE SO W TR 2 & S ATBUHBIE K OF /2T T L EREERESATTEE & v o 72 K35 R T
DEBIOVTHEL FTORFICEE RN TH D, SHRIIEITBAREHER L. SR FORBORE IO W THRE %
HEDTWLFHETH 5o

[ : Yetafh A > F 4 v 7 & BT
EWAZ 72— (B, 1F Rk 2F k. 4% #) LG GROREH, 2 Fgah s 4 TRk oaiEEg)

SHRORE
fEpT B R BRI THER 9
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WDR62 @ I At » 22858 % HCT116 Mifa#kiZHEA L7z T74bbH, Casd Ny & — & I 2+ ZA4H B X U BamHI YJ#
MO ZHERL2—ARPEAF VT LA F F2ZIL 2 bafL— 3 YETHCTIOMIICEA L, 48 oY 2—a<
A3 Pt 14 HIREE LR L Clifla e =—%2#7, £ 00—V OMETFHERFFLCT 270—-rDIAtLY
AEROWMT VVERE T O — VAR U720 I A YV ABAMBE N L7z 25, HUTRRSHIZIERE 725 7225, U
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BHEAREMMET U CIEWHME CHE SN2 MBBHHE I U CRERIEAR AL ENL TS 2 L2 R Lz, R
(2. WDR62 7354 —¥ PLK1 I2 & - TV Vb &, #isfR 2 MM U CREICHER T2 X085 5 2
LB SMNIT LT,

SHEORE

B IR EB RFE X E TV & LT, BRSO EE2 BE T 2 BIZMRR 2R Lz, TOME. 7/
LRREED, BEET TN ID L, XVEERETHLIEEW LI L

WD 7N =TI X ). RIEWEILSARCIVEDLS AR EODBABEY 7V THIE 5 DNA BEBETERORE
FNRSHITWMATETVS, AADORENPAV A7 2R TH7-0I21EZ ) L7z DNA BIEEETOERF 721358 % ik
NI 2 7 7a—F &, 4 AOBEBEZE 2 EmitT 27 70 —F 2 FARICED T BEDRH 5. Kiffsex S
SIFRIET, MADFEDPA) A7 HEEDRAEEDORTE - FRALISH DT T E 720,

FERE

1. Royba E, Miyamoto T, Natsuko Akutsu S, Hosoba K, Tauchi H, Kudo Y, Tashiro S, Yamamoto T, Matsuura S.
Evaluation of ATM heterozygous mutations underlying individual differences in radiosensitivity using genome
editing in human cultured cells. Sci Rep. 2017 Jul 20;7(1):5996. doi: 10.1038/s41598-017-06393-8

2. Miyamoto T, Akutsu SN, Matsuura S. Updated summary of genome editing technology in human cultured cells
linked to human genetics studies. ] Hum Genet. 2018 Feb;63(2):133-143. doi: 10.1038/s10038-017-0349-z

3. Nagashima H, Shiraishi K, Ohkawa S, Sakamoto Y, Komatsu K, Matsuura S, Tachibana A, Tauchi H. Induction of
somatic mutations by low-dose X-rays: the challenge in recognizing radiation-induced events. ] Radiat Res. 2017
Oct 19:1-7. doi: 10.1093/jrr/rrx053

4. Matsuura S. The effects of radiation on the human body. Peace Culture (Hiroshima Peace Culture Foundation) Vol 1.
No 78, 9-12, December 2017

5. Miyamoto T, Akutsu SN, Fukumitsu A, Morino H, Masatsuna Y, Hosoba K, Kawakami H, Yamamoto T, Shimizu
K, Ohashi H, Matsuura S. PLK1-mediated phosphorylation of WDR62/MCPH2 ensures proper mitotic spindle
orientation. Hum Mol Genet. 2017 Nov 15;26(22):4429-4440. doi: 10.1093/hmg/ddx330.

KRWLFZSFER
ERFEIFER

1. #AEME, Ekaterina Royba, Silvia Natsuko Akutsu, #SIEESN, HW K, A &, TEESER, HA B, AW
B HIESZ M A ZEEZ BET 2 BIERNOERNEHIiE Lo MERMBKRICBT 27 AfE 58 BT
bR EN7ES (L) 201746 H4 H

2. EAEHE, Ekaterina Royba, Silvia Natsuko Akutsu, HACHE, AR, FEHE © MM BT 5 CRISPR-
ObLiGaRe % W72 BUEHBFEA A Y A 7 DIANEZ BUE S 2 BIZRROEEK B2 HAY 2 sfkrs KK
201746 H 28 ~30H

3. Ekaterina Royba, & A& & M, Silvia Natsuko Akutsu, IS, THE =B, MR, IWARE BEMW
Evaluation of ATM heterozygous mutations underlying individual differences in radiosensitivity using genome
editing in human cultured cells £ 42 [0 Fp = 3 X g R e BEnF 98 (L) 2017467 H 27 H

4 . Tatsuo Miyamoto, Ekaterina Royba, Silvia Natsuko Akutsu, Kosuke Hosoba, Hiroshi Tauchi, Yoshiki Kudo, Satoshi
Tashiro, Takashi Yamamoto and Shinya Matsuura Identification of A7TM heterozygous mutations underlying
individual differences in radiosensitivity using genome editing technology H A AFHEIEZHEE 62 K4 (fiF)
2017411 H16 ~ 18 H

5. Tatsuo Miyamoto, Kosuke Hosoba, Silvia Natsuko Akutsu, Hiroyuki Morino, Akihiro Fukumitsu, Yoshinori

Masatsuna, Hideshi Kawakami, Takashi Yamamoto, Kenji Shimizu, Hirofumi Ohashi, Shinya Matsuura PLKI-
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mediated phosphorylation of WDR62/MCPH2 is required for proper mitotic spindle orientation & 75 0] H AJE5- 4
ke (BE) 2017429 H 29~ 30 H

6. EAEMHE, MFIHES T, Silvia Natsuko Akutsu, MR, BHEH, RESZ, ILEFE, IIARE, §KRER, KAEES
Al 53240 % 9 — ¥ PLK1 (2 & % BARME/NEE R RGBS T WDR62 0 ¥ BAL % A L 72 Mlllie 53 222 & AL
BEHE 58 60 10 H AU e BA s (T-38) 20174210 H 25~ 28 H

7. EAEHRE, WS, Silvia Natsuko Akutsu, BUEH, MRS, ILAE, REME =V EEE R FEE R TR
Y WDR62 |2 & % BAIRMKB/NE HA 2 A U7l /0 R H A 55 40 I B AR5 7AW e s (F) 2017 48 12 1
6~8H

ERFESRK
1. Silvia Natsuko Akutsu, Tatsuo Miyamoto, Shinya Matsuura. Unravelling the pathological mechanisms of structure-
chromosomal instability post IR in PCS(MV A) syndrome. The 7th International symposium of Phoenix Leader

Education Program for Renaissance from Radiation Disaster (Hiroshima) February 27-28, 2018

ZOfth (FEFERE MEFLER XE KEERF
1. WEFEH294E7 A 21 B [#EA~0E S35 KEKZ IV — 796E]
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BREWNL S FFEE R THFE
Mn-56 KR NI RIR O /LN B L ZDRE X = X L DR

FRZTHEME

PTRRBARETER - A ] O R AU MRS R AR JE T« dE#IR)
s IETE (RIFREBUR R RS AT IET  8d%)
L A (RSB R R e © i)

W 1 #HR Rwm (RRRYPHRENEL v 5 —  2EEdR)
ik R (RIREBRER A - #d%)

oiEA=1:0)

TR RN T IE, MR B T A W ORI AR R L Z 2 SN T L0 F 0 ST v, B
T BT D BOPERR 15512 X 2 W O BRI IO THRELRETH 5. Frld, R - Rk D%
FHRUSE D ERPTERIAER L 72 L ZZ SN REHE~ 7 I X 2B BITEH L e Rshc X 0 2
B L 72 *MnO, (Mn-56) ki 1% 5 v MCBEFES B Pl 7 W BIR EBR 2 17 5 720 Z ORR AR 20 b 53,
i B TR BRI 2 BEAE LB 2 & 2 W72 Lize ARBFZETIE T ZeR 2 & 512 B L. Mn-56 H#tE M
BREOAEYE L ZOMEDTFANZALRMAT LI LEHNE T 5,

AAEEAE
1) Mn56 R T-0 5 v b ~OBEH

Boh T 70T 2 2 16 X 10° n/cm® T MnO, % &ML L THE 722 Mn-56 Bk 1% . 10 g0 i Wistar 5 v b~ 1 B
BEFE L7 (100 mg / 9 rats / box)o PERBEMEEIC X 2 BREIIGREHE S, £8 T 014 Gy, HLET1Gy Uk, MiT
0.11 Gy, MO TIEZNLUT TH o720 AL U CTILERE & JEBURE MnO, BEBRE 2 e L7z F- B0,
OCo-y HHFIERE (2 Gy) 2BV
2) FRBRF RN

2B WT, ZONHEBERED 0] Gy THoZIlb /b5 T, MOIRMEMEMRANEESRWZ SN, Zhid, y &
HREBIEATCIER 100 UL O 2R EETH D REHIREE I L CORELR B/ TH > 72,

3) Nk T oA T IEBURHT

[BEREE J5i5] Mn-56 ok 7 ICHEBE 12 3. 14, 60 HED T v b OMililEAME L U total RNA Z il L cDNA{L L 7z,
RT-PCR #:12 & ) TGFB-Smad ¥ 7" F VR D#E T (TGFA, TGFbR, Smad 2, Smad7) B L 07 7 7 &) Vilifs T (AQPI,
AQP5) DB % &= IITIHNT L 72,

[#iR] (1) Mn-56 BEEEHE D NilifH#k T TGFAR mRNA ZBIAS, MEEICHANHRITMET Lize ZORBUKT IXRE
#%3B»5 60 HHF THBEL 72—, Smad7 B T-53UL, BESHHTRMIC LA LA, 4 HETHREDO L
NIV 5 720 TGFB & Smad 2 ® mRNA BH L NVICIAER BB B> 720 722 Gy O “Coy SMBIRSEE T,
WTFNOBMLEFORBUC L BB L h o7, (2) MMk TO AQP5 mRNA JH25, B#% 3. 14, 60 HH T, R
HAREFIZ LR Lz AQPL mRNA LN VOAFELELIZ R h o720 F 72 PCoy SHRIESFIZB W T H AQPS s 53
W EAMEI S A S h7z,

[(Z%] EHEOMANOHFBIRGN X o THilEZ 2 5 IiHEIEDF R SN D 2 Lide FOAL S TEREYWTD L <
bNb, FEEE COREIBEHFRMERICEIT 2 ERAHERAER L 2o T b HEHRIC X 2 ifHE Lo 2 7 = 2 20
K2R SN TR WAL, TGFS-Smad ¥ 7 FVRBIE T ROT 27 7R ) V#ETORGIREINTE L, Z2 TR~
1, S T O U B R T O S B A FR A & LT Mn-56 SR TR E OB~ O AW R & Mt L7ze Z R,
Mn-56 R F-12 & 2 AR R % 520 72 ARk © TGFAR B £ 8 AQP5 RO B L BN RV E S, 2hb
DI & MARE O B EN: & OBURIZATH % S DD, Mn-56 (2 & AP ERHEE DS, “Co-y FHEBHIERIC TR
PR ELAWIREZFRS D 2T PN E 7
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1) DNA #iff ¥ > 7827 Td % 53BP1 DFEBL DN % & & &K T 0 7 20 7 BERLER P AT 2479 o

2) MiALEL T OBIZFFEBUBRM ORE R, KM E D Mn56 BH#EICB VT, MHEOIFHBE TR W2 S0 L AkOFE
BB R NEE NIz, S WHALICEDL 2 BIZFRIEHL 2T ST T, M6 BREOMi~DEEL
SHITHLNITT 5,

3) Mgy (FIERAEHSE, W d 10mGy REOWIGHE) 2BV T, BUHREZN B FRBAHEEICL T
Z DK R DB % FHT 5

R
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I, Khailov A, Skvortsov V, Ivannikov A, Akhmedova U, Bogacheva V, Hoshi M: Internal exposure to neutron-
activated **Mn dioxide powder in wistar rats: part 1: dosimetry. Radiation and Environmental Biophysice 56, 47-54,
2017.03 (##A)

4) Shichijo K, Fujimoto N, Uzbekov D, Kairkhanova Y, Saimova A, Chaizhunusova N, Sayakenov N, Shabdarbaeva D,
Aukenov N, Azimkhanov A, Kolbayenkov A, Mussazhanova Z, Niino D, Nakashima M, Zhumadilov K, Stepanenko
V, Tomonaga M, Rakhypbekov T, Hoshi M: Internal exposure to neutron-activated *Mn dioxide powder in wistar
rats-Part 2: pathological effects. Radiation and Environmental Biophysice 56, 55-61, 2017.03 (F#iH)

5) Otsubo R, Hirakawa H, Oikawa M, Baba M, Inamasu E, Shibata K, Hatachi T, Matsumoto M, Yano H, Abe K,
Taniguchi H, Nakashima M, Nagayasu T: Validation of a novel diagnostic kit using the semidry dot-blot method
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Clinical Breast Cancer S1526-8209, 30274-4, 2017.07 (#F4)

6 ) Hashiguchi K, Ohba K, Nakashima M: Esophageal keratinous inclusion cyst. Digestive Endoscopy 29, 639-640,
2017.07 (FHA)

7 ) Matsubara K, Nakamura N, Sanoh S, Ohta S, Kitamura S, Uramaru N, Miyagawa S, Iguchi T, Fujimoto N: Altered
expression of the Olr59, Ethel, and Slcl10aZ2 genes in the liver of F344 rats by neonatal thyroid hormone disruption,
Journal of Applied Toxicology 37, 1030-1035, 2017.09 (E#FHA).

8) Kairkhanova Y, Saimova A, Uzbekov D, Chaizhunusova N, Fujimoto N: Effects of exposure to radioactive 56MnO2
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9) Yamashita A, Arai H, Torigoe K, Muraya Y, Nakashima M, Obata Y, Nishino T: A case of minimal change
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201749 A 22 H
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KGTHREE AT

BT ZO e MEICETT 5 DNA ASYM O
LR BEZRES 5 2 AT 2 DFEY]

ARZTHAE
PTHRBIREZER A JEA  (JRRFR 2 JSUR 12 i T BRI ZE 7 = Bh &0
Gk PRI OR BREA RSB BRIERL AR JERT - Bh#0)

iEA=l:0]

BRI % 22 % 4 70 DNA 25 &R 23725, ZOH T DNA RGN (DSB) (& b BHE L <. iy
RGO E 4 5. DSB OIEMEZBHEIE. B S BIZEHE F 572D LEATRTH S, b Ml
& JEMIFERSERS A (NHE]) & MM 2 (HR) &9 200 FE%E 7% DSB BEREMAH 5. —#kiIZ NHE] 355
=% L3 <, HRIZMES O DNA BLH 285 & LTI T 570 FiBEETIORBLEEZ LN TV ED, £
DFMIAHTH B, #Z THRHZETIE, siRNA R EZHVZAZ ) —= v 712X ) DSBBEICES T2/ aEAY
® DSB H~DOHEME T FARA v b LTEMABEELREST 2HBEToOMRE BE T 5,

AARERAE
2009 4E1Z Cimprich ® 7 )V — 712 & > T DSBBEIC 20D 2 HBRT DA 7 ) —= v Fhfrbh. 2BOATIAL ¥
Y IHFADSBIBEZREL TW5B Z L2 50 & % - 72 (Paulsen et al. Mol. Cell 2009), X 512 2012 4E, Elledge 27"V —
TOHREFDAZ Y ==V 72X, EBDOATS5A4 Y Y FRFHAHR ICHS LTWwWa Z EAUREN7: (Adamson et
al. Nat. Cell Biol. 2012)s L2*L %6, AT IA4 T Y ZHRTFPHRIZBWTED L S BTV 200 S HTld %
o HR 3Bk %50 T BUS 2 6 B 5 WA IBIERIE TH 555, K& {471F % L DSB K @ Resection 12 & % —4§ DNA
DB X —AK DNA ~D RPA ¥ Y 37 HDOHE (A7 v 7 1), —4&$ DNA ~®D RAD5L ¥ ¥ 37 HofsE (A
FYT2), FOBRBHEETET (AFv7F3) O320AFy FHiohsd (K1) A7 v 7 1DO—4K# DNA D

tHEHEHEZ 1518 (HR)
DSB
5 3
3 5
@ MRE11, CtIP, Exo1, BLM, DNA2 _
RPAT+—AHZR
. , DSBRIGDHIYAH
O — —_— 5 (Resection) &
—A$EDNAD &£ X
§ 00000 empaaa 5 —ASHDNAND
y , RPABVIRUED
5 3 #E

— RAD5174—#2R
@ PALB2/BRCA2
H— ) T3 —XHHDNA~AD ~
/ x RAD514 /80 8M | ATY72
3 5 e

ABRERSDBRE. 1
%R B S DNANDEA. 27973
DNA® . ) 7 A HEE O BB 15 E

EERT

1 MAMRZES (HR) O%AT Y7

217



RETIRIEEZ R

RPA % Y X7 EOMEBIUAT v 72 D—AK$ DNA ~D RADSL ¥ V87 EOREEE, SRERBIZE Y ZFn2E
NRPA 74+ —# A, RAD51 7+ —H A& L CHIME N CIHILTES (K1) 22 TINLDT + —H A ZIREIZA
T5A VY IHNFBHR D ED AT v TTERWT WA %R L.

BT+ —h AFOEREIL CENPF OHEHEEIGRV G 2H oM % RN Tfio72e ATIFTA VU TRTFELTIE
AT TAVY = EDOBIUHOEE % F72 L CTw5b SARTL 7 Y87 BICEH L7z 7UAS—ETARILLZIEHE L
b REHESEMINL BJ-hTERT 12517 % 2 Gy BEIED RPA 74 — A ZAOEZER LA, BET1L. 2. 4. 6#ED
EDIALRA Y ITOSARTL 2/ v 7 ¥ Y LICREDFHER ) v 779 Y LTwRwREL ) B HEEICRPA 74— A
DEDBDV W EWbhotz (M2A, B)o 2O RPA 74— 5 ADKAIIH O siRNA (siSART1#2) ZHW72HETH
FARICH SN (FM2C)e LA L%&ATSH RPA 7 4 — 7 ABHMOEE&IESARTI %/ v 7 ¥ Y LZBATH LTw

A CENP-F C —e—siControl
RPA (S/G2 marker) DAPI Merge ~8—5iSART1 #1
—0—siSART1 #2
siControl @ 40
O 30
3
= 20
SISART1#1 x
X 10
o
20
SISART1 #2 1h 2h 4h 6h
Time after IR
B Asi Asi D BEsiControl
siControl siSART1 #1 ° OsiSARTA #1
3 609 P<0.0001 P=0.0081 K] 150 BsiSART1 #2
S 50 &
D) et P<0.0001  P<0.0001 . o
S 404 — — ) T 100
< 30 o ; ga o A 3
T . bt e o =
< 20 § % % it < 50
5 1040 B ® = ﬁ o
ol = A B e FE ¢,
1h 2h 4h 6h 1h 2h 4h 6h
Time after IR Time after IR
K2 SARTL /v 27 &7 MBS RPA 74— A
siControl siSART1 #1 SiSART1 #2
= S [
€ = < = € =
§ « & 8§ x & 8 z &
o e R e— —— — = - Phospho-RPA (Ser4/8)
- — e ——— —— ——| RPA
A s e R o) B-actin
25 =Control =IR =CPT
K] 2
ﬁ Cells: BJ-hTERT
a 15
né: Control = No treatment
é_ 1
§ 05 IR=y-ray,30Gy 2 h
0 CPT = Camptothecin
siControl siSART1 #1 siSART1 #2 2uM1h

13 SART1/ v 7 ¥ YHilalZB1F% RPA U VL
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HTWEATHITIZT100% THo72 (H2D)s Resection Db 9 —2DDEETH S RPA DY 4/ 8D Ygfbkx v TR
yr7ay FCTHRZEZ A, SARTL %/ v 7 ¥ » L7-HINETId 30 Gyy MRS 2 R 2V IEA Y 7 b 73 2 2 uM
JLEE 1 WFRI % T RPA @) YL L NV ER AR SN2 SARTL / v 7 ¥y VMl CIZR S Aho7z (K3). L
LRSS, SARTL X HR 12817 % DSB K¥i® Resection ZMRAEL TWBHEEZ N5,

WIZ. AT v 7 2D—KE DNA ~D RAD5L 7 ¥ 37 B OEAIZH T 5 SART1 2% #1X72, BJ-hTERT filaic
BIFS52 Gy 1. 2. 4. 6KEHEORADSL 74 — 7 ADOH% SART1 / v 7 ¥ Y ORETRIE L2225, D%
ALRAL VI THSARTL %2/ v 7 5 v L7zROBEAREREII RADSL 7 4 —H ADBB LR &35k o7 (K4 A,
B)o Z® RAD5SL 7 # —H ZADHFA LD SARTI siRNA 2 W T FERICA SN (M4C). /2 RADSL 74 —H A
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BARFAT WHFTITET BT OBGHIGE, H6EAADINEY F— g YR, R, 2018, (FRE5EEE)

BORFAT WM X B PUES RO TEAL & "SRR oW RETE, MR B 1k et R S - Pk 29 4F
BEBU M A BB &, WG, 2018, CRERIEHE)

SARFAT BRI X B HUES RIE QWML & IR #EE: (Immuno-Radiotherapy)” O W RENE, 45 9 [ H Ak
GHRAMREE S, I, 2018, (el afee)

BRFRAT  WUFMRIC & B HURE SR DT & SRR #R T (Immuno-Radiotherapy)”™ O W REME, 5 2 [l H A
RS NE FAEMgE: (IOC) WFghsy, i, 2017. (HRERUGEHE)
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FRFTHEE
PRRBIRETE R I Bt (RIRRAE R 02 B R A JE T © B30

ik W (WREZEMKYS L IERERR S Y 5 —  Hd2)
W 1 FEA R®T RBRILERRY IR

LH A (RIREEAE - #d%)

AL
RBHRA) A7 OBEINTBEERIEERCERPIE & EORGHRINIE OISR DERELZBEETH 5,
BEOPIRBFMAEIZL D & FIBIIED ) A 7 13E < 54 10 4 THIIRD FE R 2 #%5 T & 12 FEIHE SR B8 m
T BN FHAZODWTILEERIE, BN T 2 SHEBOER AN T 5720, BEHEREIE <12 X 28R
AT R ERD TP 5o BRI & 0 BOBE O & A U A BB ) A 713, B KRR, BUE K R0 4E
W R OPEIZHIBI L Cv % (Preston DL et al. Radiat Res 2003) o
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DEBOHWHPBERT, EBRICEOREO R L FOPAYTH b0 BT ICH§ 2 KETORFEIEIE, BIRE
BB TE2LOPFERTH LD, ZNFTTOMRICBTEBIEEHORBICERLZDOPZ L., ZhsUANORT
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BB 2B 2 EIRBOERIGED ) A7 W 2T 572012, DTOZEE2HL2ICT %,

O FRERE BV THFOAIIEL DO LB ZRIEL 2D 02 L, BRFIEROMEIIOWTH S H
129 %0 7o, BEUNEZ I L0, BERGZOBEMICOWTHH L2 5,

@ FBHEBRED ) BHE—EOARDBE L EYE T IE L 72 BEORMIMBAR X 0 B L7 H G2 W TS ERPAD
A X BB HE R Z I ST %o

@ FEMHEEISE L 72 BRI E OB 2 W 720 B & L B A E L 72— BB 5 R 2 il
DOFFHIRH COBP RIS 2T %,

@  BEEEAR % F 728 R T 208 L CRU RIS X 2 2 ERIEORKN & 742 5 BIZF 2 MET 5,

MERBEAE
AFFETIE, RIBFRZFA R TR TEI D RAT 2 RIGPIEEEL AN > 7 O 7 — & N— 2 DYEEH PG S 7z
2008 £ 4 HH 5 2016 £ 12 HE CICHUR L7z 7= F ICEDOWTIT 24T o720 SO T —F X—= A0 ) b EIHE DR %
L. MOBEMROA IS CH—EEER CE—3F), BEEUREEN (ERN) &L
IFRBICBCTIHRREREZMEL, ZRHTOMEZ B, T L7z, lRERE LT WIRZEREOER, M7
DB L N TN OPIX A S OFEBAERL TR, SRS (RILE. BRSO A M), AGIE (BE, BURE) |
REEZ MM U, T L7 E7o, H—BE BT

DRI DT % e L7, 1] R
Em  BEn ol
[l FEBIER 435 150
Ty R A TBSRENIIEBIELL 654 BIT, Db tER) % 182 74 ns
B O B0 C T4 % AT S L7291 585 BIC b - xo 2 76
Feo U H—TE 435 01 (743%)  TRERE 150 B0 (257%) e O T s eees o
gD SR F TCOHB(E) 66(56-71) 61(28-71) <0.01
ThoT BHIES O RIEE »Y) 190 77 ns
T BRI B E T HEICO VT mL 10 53
BT 182 61 (418%). ZCE 253 B (582%). ”af DREED Y a7 21 ns
WEBECIE 74 1(49.3%) . 4cHE 76 81 (079%) T o o O ” <005
O B SN R D SE i b P il 1 B — T 75 % (5892 %) BERE 1Y 185 73 ns
FHRET 69 5 (3685 %), BT 2 DR T TOM BL 29 7
Iy, HBET 664 (56714F), mEEE Tl PULE &Y 277 88 ns
¥ QBT Thor, BAMBORKEEC - ;‘; 17“39 o .
T 190 1 (437%) [l — 5 D KW IED B 2 5 1 47 Sl s T
Bl (108%) T HOIH Ly THBECTIRELEE O
FIWTED DA77 B (513%). W —OREEN D 50 [£2] BOWTRME
X216 (14%) THotzo HEREIZOVWTIZ, B—HT
BLREITE & 1) 5 149 1 ((34.3%)  BIHE S ) % 185 B (42.5%) nRAEB
Ty, BEBETIIREES ) AT 68 Bl (153%). FREE o .
BOATION (87%) Thormo HWHEBE LT, Bl .
HEd ) A —BET 277 61 (637%) EHBET 88 01 (587%). ..
BRI & 1) AT H—BET 73 1 (16.8%) . THIRET 36 B (24%) . = . -
Thot DEAMKT AL, REECHEICOEEES (B e e 2l e
DIFWAE <\ BUE A O FHEE TORIMAE . BUE S H so o g 12 H ot m
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H12104 61 (239%) LikbL < KWTHE 82 ] (189%). W 47 B (108%). HAIKME 34 61 (7.8%). Wik 32 B (7.4%).
A 12 61 (2.8%). WElK 6 61 (1.4%). 3. BZf§ - BiRHERA % 4 61 (09%). MHEE3 B (0.7%). WA 2 Bl (0.5%).
WHSE - WEEH 1 6 (0.2%) T o720 —J7TEBHEOFEMEHTWIR &5 28 B (187%) & D% RWTH 2641 (17.3%).
i 24 ) (16%). FUMR 22 B (14.7%). &l - B 17 B (11.3%). HARB OB (6 %), B - #kiBAMLER 8 1 (5.3%). T
i 561 (33%). FE 461 (27%). B, WHH - WEHHA 3B (2%). B 16 ((0.7%) THolzo TN L DML Z AT
5L, H-RECoHils - B B, FURAYHIEICE K, EEETH, B - WRBE, WIRE. TE. BRE - REERSH
BllEhotz (£2),
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HROMANT UL, S EERORERE I3 % L Sh, LT LM% D OTIER VAL, RIFZEIC BT 2 EHE
DFEMEL 25.7% L IR ITTE D o 720 BHREOFRG, BEAEINEORMEICH G325 2 LAVRE S hiz)s, HBEHEH O
METHZZ DD, ~RWLZEBEORIE) A7 L DEZXDLILENTE D,

=Ty WFEREEH IOV TIIHRICH, EE - WEEH, WIRER. FEEE - BRI OB CEBEN S W LS, WE
DFRE) A Z M A HEHRIC X 280 2 7 OBMATRIE SN T HEHENOBIE IS ), RIS IS Dz T%
FLCWRWREMDG S 5. 72, FNFERALERLER E2EOHGHROMEBICL Y, H5FE 2 R LER S, N
WCEDBHEY A7 AL ) EERICES 720, BBETORERERBEEIE Ro TV A IREED RBSND, 72, EH
FBZRIPEL 2O T E TOMMAEL . FETRELTVAZ DS, ROBREMREMEVIETH - T, B

THEML2OLZOWHETRT 5 2 & T MBI T 2RI ET LML 20 WHRICEERE 7 2 Witk
FHitEz 6N 5,

NS X ) BB 572012, S5, RIS O BE AN (BRE J OSRIE A IRAT) I OSSR RAT R0 |
BIZ L O WEGEHESE L OLBKEIT) & T BB X 2 BRI A7 ICOWTHIKREEHZIT> TW L FETH
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FRZTHEME

RRBIRETE R« Al HET (R RS2 RO 0% B PR A JE A © #ud%)
A BT OR BRI SRR AT 78T © #ESd?)
FAI WESE (RIFRAE SRR B 5 BERR 72T © B30

m%am

FEAED © BRI S ORISR O E B O W TR B 720, F5ll (4 086 L FEEE (4» H. 7 » A M
ﬁWMMr77F~8Gy@Xﬁ%%%%%ﬁW SR LB PE OFHEICE B T TORGFIEZTE & FARIETER O

WIZOWTHIRT &7, TNETICHBEREN T v b CRIERSE T v MIIERENSAF RIS S TB Y, IR
B DO FERER LI VT ER L ML B I A TORDERYETET 5 e h ol Fio, WEFHRAMN T
BT v bTA= 77 V=Y V7 RBETOMMAB A SN2 —T5, BN o FIREEE LIz r— b7 7
VB ETORTARSON TREDFERNS, F— b7 7 V=2 HRIRO B RURSZYEAT & 2 D2 5.2 %
DTRBVHPEEZEZ, F— 7 7 V=% WET 2 HEABGHOF IR OB EZ T, BB~ ORBER<D,
WIFEEREQ « BT T v PR E T VICE 225, HET v PPBERERZETH L I LIRENTE
2o HIRBEREOToE—2 3 VEETIE, FIRBHEALVEY (TSH) 2308 T2HIRBANVE Y RPEERE
E 27, AL TIE, EEWTORIHRESRZIEX = XA 2P SMIT B0, HAEMFNS v b E2FEIC, SRk
GHRIRSHC X R V€ > 3 X OV AR - HURBRR O HURBE AV E & BB FRBANOREL WO 2T %,
WG : BRAF™™ BILEEZ TREY Y ZETFVE VT, FIRBE RN Z 17> T 525, CredoxP ¥ A7 A%
HoezBffoar s 1y ar Vb AV 2=y 7<7 A Tg (LNL-BRAF™™ ) Z{EH L, HURIRE 912 Cre %2 5681
T57F /94 0VA (BLF Ad-TgP-Cre) % HURBRICHEIEAT 5 2 &2 & o TEBICHIRIRL D —# T BRAF*" %
X TORBICESL L ho7ze TOT Y ATO CreloxP Ml 2 FOME 2N T 572912, LNLBRaf"™ /v 7 4 v =
% X (LAF BRaf*®) Z2HWTHEERZ1T). 2512 Pten” v 2 & H#NF A b€ T, PTEN KEDZR BRAF Offf X

DREEWGTT %0

MAEEAE
WD « R R 28 S E 2 ML T, Il T v N OKERDIHIRE AR VE Y OBLSERLTw A e
AMEFRL 2D, Ty MLIFEOFREEAVE Y TSHIEE TT4EZHIE L. 48Ty b2 7» AT v M2 8 Gy
X MRS 6 » AL 12 » AoliEZ v, 2 ¥ b — VIR o FRHY o M % v 720 1 8 3k 1 IR 5% 12
DI TT4 M. TSHEIX, JEHNE L BB CEPRONE P72, —H 78T v b5 Gy &FBE#3H, 7HD
SN oI TSH ik, FERIHIHARERIC LA T E 2 L0350 72,

=177 V—lEETHLe FuF T ruoudy (HCQ) 200mg/kg % 4 B O 6 HEGHErE™Y + 2% —F v MICh
SHHT 3 HIREIHR G- Ly 4 Gy B & 3 REMI o0 HUIRIE & BFIBALAR 2 BRI L 720 TUNEL Heta 247\, Mtz i L
7oA, HIETIE48EET v F ORFHE HCQ B EMIFER GRICHRERIIEWELZ R L, TRBTIZ 6 8ET v
T HCQ #5-#® TUNEL BptEfila B As I G0 BN S E A9 hr o 720 HCQ G-I L7 fid, A — b7 7 ¥ —
BAM & /%7 LC3II & p62 DFBUL T AR Sz,
WEZEaE : (MRt e ] 1k e 8B Wistar 5 v M2, SAEE X #IBE 06Gy. 12Gy (1.0 Gy/min) %47 - 72,
1 EE R EIIE. 8IS 15 Mk, 8 EEIRGEIMIE 15 MBI ICZAEIE L TR L 7. HARIRALRR S, OE %«
WIS K BIRET 2 B C o 7ce F72, HIRBR, FHEAR, M2 S total RNA 24l L, €& RT-PCR 2 & %38
T RBUE 21T 5 720 A IVE SEOREIX. ELISA LU RIA #EI2 X -7

CRESE] 1) HURBRGHLEE © 1 MG X SRk, 8 EMIE I HURBRIEIL O /N LA S 9 Th - 720 /NN 15
TR T b ke L TR S e — T 8l X IR T, HIRBEBANORBIBg I e o 72,
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2) MdvE s o 1R X SRR T, 8 EEIRFIC M Ty (TTy) . MH# T, (TT,) 2SEEAKFWITET L.
TSHfiid LA LTz LA L., 15 @R TIZVTINORVE VEICHFELREIE Rh o7z, 80N X MRS
IZBWThH, 15 BREBEDO RV E EICHEEBIAON G 57,

3) HURBEAR IV E VBB TIEE 0 1 Ak X A CI1X, 8 I ICHUIRIE GPX1 (glutathione peroxidase 1) i
ETFRAPAEC LA LT, SoRH L&, 15 B ch ki L CBgi sz, —H T, 8@l X MRS
Tl #ETRBANORBIBG SN 2o 7,

(F5] B (1) X SBERFRGIC, FRIIEROMRRZL. mhRVE Y OEE), HUIREAS)VE » SR

FORBEAHBIG S NIz INHIE, HET v b OHIRBRAIR KL OHUIRBE AV E ¥ RD5 BURBICEEZETH L 2 L

ERLTBY), ZORETOE—T 3 Y NOHGVEZ SN,

WFZEE®D) : 4 8GO BRaf™ ~ 7 2 O HUIRPAZ Ad-TgP-Cre 27 EAT 5 &, 6 2HTIIEILR SN ad o725, 14T

I IF BN RGO FAEATRD N7z HIFMICIZ T A FO RS IZFLEIRESE 2R L, 4 oro

7 ¥ & PAXS Z I L RBLL TWize PEO~ Y A TRIEBAR LN, BEBETEF A s a7 » - PAXS

DFEJIR NG D o720 THIZPTEN ORED DS L, il THIRBLEATAE L, WEA I IIZALEIR A & kb

T, PAXSOFIIIET., A uru7 ) YEHIZIFIZED SN Loz BHETHEBARONZ, TS5 TYH

FAuru7) - PAXS DFBUIH O N A o7z, % TRNI AL - Bl & M LR IR0 AT, & 512

PHALEE A~ OB S ABIE S 7z, HEHERCIE. Ki67 Jefa TR L 72 MIlu g5t 298% A CTd - 7225, TUNEL THEL T

RNV ZOBFED ISP o720 T2, KW R TOE—F —TCre 2RBUT LT T/ 94 NVAZH VS L, £

THCIIEMEZALAIBIL, WM LAT 7/ ANV AL 2290 R BRAF BT L 2 b0 LE 2 bz, EH TSH

T T ERICHIRRE O —RICZ R BRAF 235884 5 LHALICESL 2 LA Sz kXD, BRaf v 2 &

Ad-TgP-Cre ZHlAG OB FRBIBE TNV EZIERTE 2,

—J T PTEN RKDOATIRELEIZR SN LD 572, Pten” v 7 ATIX6 0 HBENS, BB - BIERKAR

LNDDELEIETH 72 PETN REIZZDOFAERIOE NI L - T, BEEEHEERICEIEL D 2 2RI,

SHRORE

RSO A= 77 V=2 T 2 Fusy oo F y 5512 % 0 FUIRR O HEHRA s 2 g $ 5 2 L AUR
BIhiz, Stk FuFizonx B85y MIBUEBERF L, FIRBBEIC LD XD 2B e 52 202 W~<57
ETHbo

WIRME® : HET v b XIS & o THE S N7 FIRAIRZEIL O R~ OB G- 2 W 5 223 5 720, Fe9E BEH
BT ORBURNT %179 o T2, T— FERENHET v MIEREZEICED X ) ISEBET 0525 2I2T %,
W33 : 228 BRAF |2 TGFbRII DR Z Ml A B DLETY 7 A TORNE L ERE, EMT 2 Wi 5, WL R
BRAF Hli, ZE 5 BRAF + PTEN &Z%¢. %5 BRAF + TGFbRII K4 TOREFBEM OB T-FH 02457 % igis L7z
Vo E 5|13 2 BRAF (2 ATM K% #LA G D, O & BT L A28 BRAF (2 X 2580 2 R 2 Jeta k3R (Al
E#ET) ZFET 5,
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TR VSR I g B AR 15 DIAE O T Btk D Bl 7E

FRZTHEME

PRRBNFZER - iR B GREBISZEERIRES C L X EBERR S v 7 — - Bd%)
JNdE FA ORBREE BAT R R AR ZE0T « B0

W B BUE R (RERRSLERR AR R AR %)

IEAS]:D)

BRI D A5 IR & BUs AR D & 75 B RS R AL TN R E
PEFIHEND 2, INAMENEMEZREES S &5 HERM )
SESEMERE (sinusoidal obstruction syndrome: SOS) < Ifil A4 P s/ i 45 i LR ARE A
(thrombotic microangiopathy: TMA) 7z & D3I 7 B Kl BY 8L A BRIE O (01)

BEELBIEENO—2 L LTHBIN TV,

P2 YEKREY2Y ¥ (thrombomodulin: TM) &3I4 N E MG I
FEHL U MREE R 2 BICHIH T 2 EEHTH 5. TM OMIsLE % BIR T ;Eﬂﬁ"iﬁ* £
T &5l & BRE U CER L 72 recombinant TM (rTM) AS#EHE4 1M 45 9 1ozl

= rTH

G5 [ e fR TR D TE R & LT 2008 4EA 5 HAR CTHIRMEH S hTwa, &4
& TM 23 E N IaREE 2 55> 2 & R LTLZOMEMIZ40 73/ O T (-

BOFAAw (03)
5 7% % 5% Ho LR Mg T-AR 338 (TMES) ICRfET A L% BRAF A (D4)
X Lo THHHE (B9 2013-199627) #4757z (Arterioscler Thromb ERME A (05)

Vasc Biol 2012, Bone Marrow Transplant 2016). AERERT. HCHHEE ST

DS R O A A7 R B BB AR I LT H % AKT. MAP FF—¥ % &0 ¥ 7 F VRERHKR, —MILER 0L
BT3B T L RVTHREHET 2 EFEC, BUSRRSTIC X 2 B N AR E I3 5 TM OREREH %2 WREBRE N
DOFEERE <7 AMENEMBEEE TV EHCTHEEL. [ ROZELBIMEROM . % BIE 3,

MREEAE
ik
A EHRIBENC X % AF P AREEE SRS 5 TM OREERH OGS (in vitro) o
D b IEHF M MR L K 0 EAhy926 Ml % i
@ TM OHMBLAVEIE % i TR A 2 Bl &2 IV CTHER L 72 v+ M OB b 7 7 —~) %,
GO HIEF %, DNAGES —H —Th b yH2AX ORI L EMagt s v T2y 7 ay METHTT 5,
@M > 7 F M EERE T 5 ERK. AKT. STAT 7% EOHHLIRR 2. 22 5 ) v BRIFRPUA % 1
WTYIAY Y70y METHET %,
OMGHFRIBENC X ) FE SN B MENEMLO T R - 2%, 74F ¥ ¥ V & propidium iodide Jetat, 7 a—
A4+ A MY —CHhEMEE ERLT %,
OBFFRIBS . M EAIIEA 5 RNA ZHiH L. cDNA &8tk ERIL PCR S CHRMEENES 4 b £ V%
BESTORBEEZ ERILT 5,

B. JRGERIEENC X 2 M N MRBE IS5 TM OREIEM % in vivo THEET.

C57BL/6 < 7 Z IR H & BEGS L L 48 Rl 2 12 23890 S &R BRE 2 BRIS B0 AV =) Y EE R, 89 2 7ER L HE (A
MRV Y -2 F T V) R T OEMMIEOIRER M N OIREZ BT 5. 72 CD31 Hifkz v TRl
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¥ W (RREIZEMKTSC L EEBRERR S Y 7 — fEER)
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MRAEEAE

LR OMIETHMNT 5 & MEERHBEMLIZ A 2 T T 2O Pluristem #2335 a8 H ok 3552 MM (PLX-R18)
TH U EMMBOBGE, S RIS 254 M h 4 Y EGUWT B EWRER ST 5 o K E AL 78T (NTH)
THHEMUERZEMPIHE SN TE Y., PHERTIX, EMERE, AENE, EFfEo FFE v #E (K1) 238 oh
TV 9, BEREREEREOETERAL MFTEL22E,LIC20TIE, BWER (7Y R) EFIVTO 5 RREE
MR TV,

Gl FaDBHCTWEREBEOHARKIIK 20 ) TH o, FEE C57BI/6. Mitk, 8MEEEMM L, MiH1HHE L
5 HHIZ PLX-R18 #ilffiz (2.0X1077 cells/mL) % 0.1 ml FRWNIES L7z A KRR, MR, EhAEARKIC oW Tigz
1To 72

TBI (&4 S CToOEBTIR, AFRLAR (K3) BLOREBHKE (M4) 12onT, WER PLX-RIS O#)F
FERD SN o tze F 2T PBI (B0 MRE)) EEETH) 2k Lz, $hlROLM%MHEL. 5% 72y 2 (PBI5K5)
£ 40%7 a7 (PBI0. M6) TOMGEZ D, MERILEER T, SHERORIREIAEFE CTHRTE 5 2 LA
EN (W7) » ZEMEoREIZ, PBIS & PBI40 TO@EWIIED LN h o7z (K8),

PBI5 Tid. PLX-RI8IC & D AR IS RIMERTE 205 ZHME~ORRIIMERTCE2dh o7 (M9, ©
10). BiAE. PBI40 Off#T % #HTH Y . PLX-R18 DAEFFRAOZIFIL, PBIS LB LT, X VBB I T2 (data

not shown) o

1 PLX-RISHMAWiZED ZhE TOHMA

Inhibitory effect of Pluristem’s PLX-R18, an off-the-shelf placental expanded
(PLX) cell therapy product generated from placenta-derived mesenchymal-like
adherent stromal cells, on acute radiation-induced bone marrow failure.

1) Mechanizm of Actionof PLX-R18, a Placental-Derived Cellular Therapy for the Treatment of
Radiation-Induced Bone Marrow Failure Blood 2015 126:2817 (Articla)

(2} Pharmacology written Summary from Pulristem

@ PLX cellz are charscterized by  high expression of massnchymal markers (CO108, 73, S0and 298],
and by lack of expression of hematopoietic progenitor marker, white bleod cell markers, endcthrial
marker, erythrooyte cell marker, and HLA class || molecule or co-stimulatony markers.

@ Conditioned mediumfrom PLX-R13cells induces in vion secretion of the ans-inflammatory factor
IL-10 from scthvated U-537 cells and down-regulnted secretion of IL-2 from Jurcket calls sezhvared
with PFMA and PHA.

& in vive, PLGCR1Etreatment stimulates recovery of endogenous hematopossis following sub-lethal
radiation by inducing endogencys secretion of hematopoietic cytokines, ingreasing production of
hematopoietic progenitorcells, and increasing the circulating levels of various hematopoietic
Progenitor components

@ In CSTBL/E mice, PLX-18 trearrnent [2.0 x 10°6 celly/rril) [day 1 and S after irradiation), inhibied
radiation-induced reduction of survival (LDSO/30 (853 cGy), LD70/30 (872 cGy), LDSO30(904
cGyliand abnormality of blood components [white blood cells, monocytes, red biood cells and
platelets) (LD7Q20(872 <Gyl
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Diagram of irradiation process (X-rayequipment; HITACHI, MBR-1520R-3)

: Filter;
Hight; Aluminum 0.5 mm,
400 mm copper0.3mm (1) Setdose monitor onto probe.

(2) Setdose monitor onto
— radmionbodyioreor
T T4 —TL 1

AR

R | i
I 1
N y

—%  |4) Set mouse inirradiation.

Place mouse inside

As we cannot directly measure the radiation dose on
the irradiation body, a monitor issetonto the probe,
and by measuring the radiation level onthe probe, we
can calkulate the radiation dose on the irradiation body.

(5) Irradiate

3 PLX-RI8 D& & WE OB EMEF (EFER L KE)

Experiment 5
120 =0—wfokradaiion (n=5)
100
£ ] 4 ' —a—wiorradamn (n=d)
g 0 | ! "-.:_\.t <ol Xeray (11GY) (e5)
2 sction of PLG-R1E calls *
0| T N - Xeray (1Gy) (ned)
Q< T T T T T H_l
o 2 a & 5 ple] 12 1
Days afer radlation exposure

250 =D=—wfo radanon (n=5)
sH22s ... =—wjo bradation (n=4)
Ewoq , '*"“".. " . )
; ) . ool e Xeray (11Gy)  (me5)
Z1rs ; ﬁ‘::;"::-‘*"'* ***-"!m*...-
gu_g : y WXy (118y) fnea)
125 jtnjection of FOcRIBcels : : . .
] 2 4 3 & 10 b 12
Days afper radlagon exposure

I Day 4; Serum, and Jejunum wemne collected. I

+Death was started at day 11 in 11 Gy X-ray irradiation.

-There was no difference in survival rate between Xray + vehicle and X-ray + PLX-R18.
+The reduclion of body weight was started at day 1 in X-ray irradiation.

-There was no difference in body weight between X-ray + vehicle and X-ray + PLX-R18.

PLX-R18 did not show efficacy against survival rate and weight loss in TBI (11 Gy)

irradiation body/probe ratio.
[3) Setdose monitor onto probe.
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M4 PLX-RI8 D& LR OTRMETH (ZEEHIIEkE)

Experiment 5 {Effects of PLX-R18 on GI-ARS Micromorphological Observation)

Vehicle

X-ray (11Gy)

PLX-R18 did not show effectiveness against prolapse of the small intestine
from TBI (11 Gy)

It can be concluded that PLX-R18 did not show effectiveness under conditions of X-Ray
Radiation of TBI

M5 s (PBI5) D%t

Conditions for PBI-BM5 experiment

Shield plate = Use X-ray protectivematerial, Hornsheetshield, (lead tapes 3 mm)
consideration | Shielding rateof 3mm leadtapeis more than 99.95%.
= Shield both leg of a mouse from the thigh down with lead tape.
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6 IR (PBO) 0%tk
Conditions for PBI-BM40 experiment

=Use X-ray protective material, Horn sheetshield, (lead tape; 1 mm)

Shield plate

consideration | @ Mice are anesthetized by 0.3 mg/kg Medetomidine, 4.0mg/kg
and Midazolam and 5.0 mg/kg Butorphanol, and putin a 50 ml tube.
Procedures @ The tube is cover by lead tape. Thickness of lead is 3 mm.

® Abdomen is Irradiated

@/ \@ NS N

L
N

Abdomen is
Irradiated

L/

B7  #5E4 (PBIS. PBI0) &4x& Mg (TBD DAL - REE

Experiment 8
(Survival and Body weight)

=0 wfa iradation (ne-8]
== T {11Gy] {n-5)
=mf== PE BAS (125G | n=E|

Survival (%)

= Pl BVAE0 (1 &5y (n=-K]

1] 2 £ & - 0 12 iz
Darys after radiation exposure

=O—wifa imadistion (n-£)
=T | 115 (n-5]

===+ PB BMS (185G [ n-E]
-~ PEI BWASD (185G | n-X]

Bodly weight (gl
-
i o

150
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n=1

X8 #BsiEgt (PBIS. PBI40) & 4a&MEg (TBI) oZEih~ipH

Experiment 8
(H & E staining)
w/o
irradiation TBI (11 Gy) PBI-BMS (14 Gy)  PBI-BM40 (14 Gy)

Images of HE stained jejunum at 4 day after irradiation. The
Crypt cells were reduced or lostin jejunum from mice irradiated
by TBI, PBI-BM5 and PBI-BMA40, compared with w/o irradiation.

9 PBI5 ¥7 AIZBIF 5 PLX-RI8 OFpR (EAE, (k)

Experiment 9
(Survival and Body weight)

=O—w/o iradiston « Wehide (n-3)

==w/o iradiaton + PLX R1E {n-3)
=4@--PBI BMS (14Gy) + Vehick: (n-8)

=4i--PBI BM5 (14Gyl + PLX R18 {n-8)
—0—TBI{11Gy (n-3)

Survival (%)

o 5888 E

Days after radlation exposure

Treatment of PLX-R18 kikely inhibited reduction of survival at day 7 alter PBI-BM § irradistion. t denotss a
difference between PBFBMAQ + PLX-R18 and PBIBMA0 +Vehicle, P=0.038, Faher's exact test post-hoc).

300
= =0 =Or—wjo iradation = Vehicke (n=)
- w0 ~ =0O—w/o iradation + P RIS (n=)
150 = -4@--PBI BMS (14Gy) + Vehice (n-)
100
-4--P8I BM5 (14Gy) + PLXR1E (n-)
50
> —o—T8I(11GY] (n<]
00 - T T T T T
0 2 4 3 8 10 12

Days after radiation exposure

Body weight was reduced in jejunum from mice irradisted by PBIBM40, compared with w/o irradiation. There
was notdifference in body weight between PBLBMA0 + PLX-R18 and PBI-BMA0 + Vehicle.
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10 PBI5 ¥ 22813 % PLX-R18 O#h# (22)%)

Experiment 9

(H & E staining)
wjo irradiation PBI-BMS (14 Gy)

Images of HE stained jejunum at 4 day after irradiation. PLX-R18 (2.0 x 10M6
cells/0.1 ml) injection was carried out at day 1. The Crypt cells were reduced or
in jejunum from mice irradiated by PBI-BMS, compared with w/o irradiation.
Injection of PLX-R18 cells did not inhibit the reduction of crypt cells induced by
the irradiation. There was not difference in morphology of crypt cells between
vehicleand PLX-R18 cells without irradiation. 22

SHRORE

PBI40. PBI5. TBI ®#E#E2 S LT 5 0id, PLX-RI8 DEARF I G #EFIZLEOREH 2> T L ¥
25N b, Crypt MIBBEDN O L &0 T RIS DINERF OMRILEL 5, BN T, BRTOBEG, 57
H B0 HAIEHE STV,

—77 Ty PLX-R18 X Z O ¥izMiidid, GVHD. B EE OIS 2 HIF L 22 S hTw2. K735
PHFETE AR L 2555 R0 3 2 85 2 B 5,

RERMX
TR 28 4EBE, 29 AEEETOMMER LD AR R,

FRER
Tk 28 4R, 29 AEHETOERFERE R\
(72721, 30FEDFRFRICLY M) —FPETHL.)

ZOfh FFERFE FTHFLR ZE BRRES)
AL N SIS 2.

264



TRGHEATE MDS D FREBR)F D

FRZTHEME

WERRBREZER - —F Rk ORERPRE IR A FE T © #d%)
FRZE R ORISR MR AR TERT © Bd2)
AH R ORBRZFERBETRER A 7ET - 8% (~6 )
HH HE—ER ORRR AR R R  7E T - B8 (7 A~)
EORE (RRZEFS R EERATENT © #d%)

A=)

EHEIPEAEGER (MDS) &R #EE ICL VRIS AIRETH 205, RIEKOWRIC X ) BIGO FIBERE TREKF
ZHINASERD SN 1TH, BEHEFETE - bR MDS OFEMEA S W E TSR TWwb, MDS DJEKE L LT,
IR BRFFEENNL AMLL 825K 0 RZSRER L, 7 FRMARERIRE (7 q-) ENE(RT Samd9/SamdIL OFER &
IR R Z ST TE 2. $72, EEKRMAY =47 VI X B HR L NV MDS J5 K EEFREDH S, MDS
B L TR ON S BETRENAEINTETCND, 2 TAFRIRETIE, A - ESHES MDS O Ytk b
I OB E TR OMZEETD 13, Samd9/SamdIL %2 UTX 5 T W OMREMAT 72 & % U T, BUHFES MDS O
REMRIA %179 o

AAREEAE

1) BURBR B AAFEHIZHA L 72 MDS 12D W TR R & IR MDS & Hol U REfl IS eaT L 7R B a0
MDS TIIHEHE, % EOMERENS oz, FR, k3. 8. L1 FOREVAREIE 17

2) Samd9/L #&f= T ORI ZHWE LT, € N CREINZEBETEREAT AT AL, B~ AdL
MREEEULZZEREZRETAZE2MHE L. 2O A2MEE LT, 4T - =7 ZEL )V THRETHR T
5o

3) MDS CTHREEICERZBD S UTX ORER L~ A 2ER L, MEEEEE, EmsmRmEeE T, sybdimn e
WS MDS I R e o7z BAEZ D5 THEBICOWTIIT 2D TW5S, 512 UTX & complex 215
PTIP IZH L. HIKICBI 2B eMmBELI-L A, BHERAMBCRIMETLTCwE 2 &2 Al L7z, B
Wdh b Z L2, PTIP 345 7 FROARICHERLET L ETHDD, Ta- ERERBEICEFS LTWLWREEEDLE L 5N 5,
BUE PTIP R~ ARMER L. KRB DM 217> T\ b,

4) MDS % & & BUHaESE - AL B g SRS 20§ 2 P A G T-Be C b % [l % A I il 0 1R L2 o o
Gt AR SR 55 2 % 3558 % WA DR & Tl TR L 72,

5) BiHRAESE MDS 2B B3I = v F O8I % Ml d 2 720, FRARHER 0 JURHG I 5 55 B 1 3R s i o 75 1 5
FFREIC G- 2 B B BT L7z,

SHEORE

SR 29 4EFEIC BV B RIGKRE L IR GRFEE ORILFEZEZ 8 U, BOHRFETE MDS (SRR 2 Qe R 5% - Bn T3
H & MDS D5 FRAERHE & ORI O W T, EERICH BEELFBARAL S BRI N TFROWREEICIE, R4
fEBL L 72 Samd9/Samd9L ZH~ ™ A, UTX K&k< 7 A B XU PTIP K&~ 7 A DM RN 21T, T8k L /27%
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