MERDREBEST DRFORT Y —=2 7
ST WA BE (RERTRFBERRFHIERD

MAEES

R (R) OBOHRERIC L5 RFEEET, TOEBZEDTHLNIT S Z LITIRETH
Do BoHMFEE T, ZNETIEMRE () BEHBREROEMEELZH LN THZ LA HE
LT, WM AR (A BRI R R R AR JE T O R Je s fiak . 127 Cs MR
B MAE : 0.001~1.4 mGy/min) % VT, MRIAVVERERO H o~ % 87 2 FIE OB M
FRtAIC U L2208 D15 U, IRGSRRERC ST IR 7 L CHLN 2 IR 20l i i iy D 248
{BICHER U TR 21T > C& 72, ZALE TS, b b OFMREFEMIEORR 2 728k H >k D 23 AR
k. iPS ML Ze &, B 2 FEOMAN 2 VB B FEGEIR S O BURBIG & O R E B 59
DRV T T NARERBEEZPI O E L TE T,

WA FERRRE CTlE, REREE BET 2 W< OO EMEE T2 [FE L, BRER L bR
BN AZIZT % DDREF ICOWT, D F LN TT Fa—F T L iethafifk+25 2 &
 HBNCREIT o T2, HEERFE DS A OIERET Ui & LT, ZREMEMILCH 2 iPS Mifa i
RV, B 28 ERO R IBE T &5 LOH 2 e+ 2 alRetE D & 5 I8 1% siRNA 7 A
T3V —IZEo TR V== 7 L, ZO/R. BU#F5% LOH ICB 53 5 TRty & 2 &
(GF 2 EEEEERE T 5 2 LA TE 2, LOH OMEN LR35 RFI3 AW & Bt & Tl
ORI > TR Y SRS TITMILEHIET, FriZ DNA BERBALAICET D 2 B is 03
EINT=DWITH L, Frfet i Tl DNA HIGEE L v X R D XA FAKICE 53 5 K723 FE S
iz, FAEEF OWFFEAER O BT REMED LOH IZBD DK 73RN A Y A7 O &EF
NROPER T DO—D>ThHAHAREDREIN TS, ZOSHIFZEEORERENG S, iPS MifldT
IR R SR IR AT L T U R R E DB A HE 3 D85 123 B > TV D ATREMED R IE S 4
T2 ZORERIL, FEMRBEOEREZZFFTHHOTHD LEZ D, MBSOBEIRM TOREDR
T OMRED T, FFE DOMEFR CTO MR X DR EO L TEOENBLIND ATREM RIE S
Do 29 LT-WFFERE 0T, fF2KA9IZ, DDREF I AZEEZEE L CTRET HLEERNSH D Z & &
BT 5, 4%, TIZ, MEFDNEICED DR 00 T2 O FE S, BERERIC X 5
N AEBOEBNRIA LN 0D 2 LT, AEHIZE > TL Y AEMD &V DDREF Z#RET 5 2
ENRTEXHHL0 LM/ 5,

F—U—FN
JHRRIE S A, Bt B, M EA b, siRNA A7 ) —= 7



I. BFEEH

5 — LS, R, £ LT, FRfeAY 2R IR 8 O U AR D583 A~ DRI
R RR OB 72 6T EFRAIC b BRI T N ERE L 2> T D, RHRE RO BRI
EDHENPAY AL, BRERIRLY IRV E SO 2L O L IR RN S RO #
FHER BT 2 EB G RBG#Z E S (ICRP) TlX, DDREF= “2” % AW 7 (KA B R O bk
BRIZEDHENPADI ATHEEEITH>TND, LL, TOBIMEDOZHKIEICOWTIL, Eimn L%
EINTND,

TSR DA B - BRECREZVRICEI T A BFS0IE. EERT. B IR, M - S A TR e
fENT £ THRIA < AThIR TV D, Fox 8T o T MM 2 O TR SRR O & - FRER )
RO 24T 5 FRIE, $72 250k Bk DM 2 2 < D872 5 540 T O RO 2 0%
REEBIZONWT, RCT —F /D EBARELE 2D Z L THY | EBROBFHMEZ R L 72
MH, TS OTHRBIGECERNICHITI TE D LE o RICH D, Fox I HEHE - KRERK
BREEO IR 52 L ABNE LT, ZE CIORHG IR R AT o 2 T L & 1 5L
L. FRoERRR 232G X0 20 R0 ok e i 20 M B W o #4745 Ik T Dl b2 8T 5
L. F. FHEBUSE ISR L5 T A LT L TE L[], BRI A DR
PR, AL~V HDWE, F—EENTHHM L~ L TR DD, ZOEWITEENE R
HETDEHIBRENEZZOND, BIHRFEBAOBAEITIT, R U7 M 2323 A3
BREZ AT BB FIIAT e EERTEREZ AT 2588V T, BRT LIVOFEIL - TE
CHIEFET VLD, 77245 LOH (loss of heterozygosity/~7 B A MEDIHELR) 7, BAALIZ
HHETHZEIZEY, BAOREENERTHILOLZNEDEEX NG, FFE, BAIGIE
{6+ TP53 ~7 /) v 77U b~U AT, BEHRBAIC L2 BPABEOBE R BA. BEIO
TP53 BT IEH T LWVIZEB W T OERP I S 5[2, 3], BRI L2 EWE T LV OBIE THE
PEJANTIE, BORBR D B - FERICEE T 2 AR R KRE R &5 W ITERT O M 72 £ 238
352 EBWLMNERSTWD, RUFSEREO FATMIEHE - A2 X 5 WNT Signaling Pathway
Regulator APC D min/+ ~7 1~ 7 R % T U RS FENE/ MBS D56 53 ARFZE ORE S0 5 1%,
Y R A % 2 L7z LOH TIEHBEMREFRORENBIIZ S WREEMEZ I RIB SN TEY |
DDREF D 24 2 it 4 512 & 7 - TIEk, SRR K 2B O EM PRI B~ DO &R R OH
WOFEGRE, TNENICHEHET 0 FHELZHONCT L2 EREETHLIEEBEZLND, £
2T, AR H CIE R EIRIC X D LOH & Yeea i 2 (2B 53 2 Al s 72 . ZhEME
Ml TH 5 iPS MildE VT, siRNA A7 UV —=UZIZ L BREZRAD Z LT, Bllaick
WCHURRE R LOH ISR D 2 BB OIS N6 7 — 2 2155 Z L2 B & Lz,

II. BFgeik

1. B NiPS MR (p537*, p53ddt, ps3zddie) L peie et « ARFEBRIZISV TIPS MiflE Human
Episomal iPSC Line (hiPSC- TP553%") (Thermo Fisher Scientific) % F\ 7=, Cellartis® DEF-CS™ 500
Culture System (TakaraBio) TH;fE L., H o ~vfOFGRE T L ED T, 37°C, 5%C0O, A > F =
NR— L —NTHREMERF Lo, MCEZ#8121F 35-mm dish (Thermo Fisher Scientific) . FEEREGFE (21X
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384-well imaging plate Cell Carrier Ultra (PerkinElmer) % H\ 7z, 2 FEFED TP53 &1 K IEMIERE.
hiPSC-TP53%"* (hetero-deletion mutant) & hiPSC-7P53%4! (homo-deletion mutant) (%, TP53 1%
hiPSC 7>% CRISPR-Cas9 & Blasticidin M PEE R+ D —AH{ DNA |2 & - T, B4EE & TOARS T
ZEERE RIS L2 b D& VT,

2. W ~RE M - o~ MR ORI R B R R R R R A F0 AT O R de i R 77 52
B R SRR E S To T = b (BTCs BRI, B 0 ~0.9 Gy/min) F6 K OMEARER T > < b
FRE % (57Cs BRI, FRESE © ~1.388 mGy/min) % 7=,

3. siRNA 7477 U —LDOZDOHEA : DNA HHIEETE & DNA HRIFISEIZED 5 siRNA DI A X
57 A 7 Z U— (Silencer Select, Thermo Fisher Scientific, 315 #{s 1) %, EMEAN (FF7 A7
=7 =) 3K RNAIMAX (Thermo Fisher Scientific) % FV T 384-well plate |Z#5FE X 4172 hiPS
ML (p5377, p53 9 p53 ) (A LTz, MFZITOHEBITIE, P AT =TT aring
24 RS RZIC, BRDFMTH U~ OGN H 2 WITRRRR 21TV ZNEN O 21T
-7,

4. p53-LOH L MG DA A= 0 TN - H o~ FRIBE L7 4% ST RV LAT VT e R
(T 747 227) THEE L. 0.2% Triton X-100 T L 7214, anti-TP53-FL393 (SantaCruz, 1:500)
& %\ anti-TP53-Ab-6 (Millipore, 1:1000) & . anti-rabbit IgG-Alexa555 % 721% anti-mouse IgG-
Alexad88 H AT FFTIA (Thermo Fisher Scientific, 1:2000) % i\ CH b e taz 1T o7z, Ml
¥% % Hoechst33342 (Thermo Fisher Scientific, 1 pg/ml) CHEAEM L, 42 B B G iR 2 E Opera
Phenix (PerkinElmer) TH{CHE BT —% # M5 L7z, 7 — % BT E# 4T~ 7 ~ Harmony
(PerkinElmer) % HVNT, #NIREDT — X bR 21T -7, F7o. 77 71Ek & 7 — 2 f#AT

{21 TIBCO SpotFire (PerkinElmer) % V7=,

(fiiy B i~ DB RE)
AHFENIR TIIHRO b MM W Th Y . mEERSOFEEITLEL L2,

1. FFFERs R

iPS AL D FRGT#R B R ITIKTE U 7o Gufa ki 246 2. LOH 1
NANTEARR OB LV AT 2 Z 2B L, Yot i, AU LOH O£ 7

SR L LT, BN EEITAT O 2 L AW REZR L REMEE IR T o 5 iPS Ml (iPSC) & AWM e,
b MEF K iPSC (hiPSC) (T & 5 B ##%E%E LOH 23 512&72v . 77/ L DNA 1D
TP53 BAnF D LOH Z5IE L L TR U —= 7% Z L3 AIREZR invitro FEBRRAME LT, £
F°, WEAEFE & ClZ CRISPR-Cas9 % T hiPSC-TP53%" (hetero-deletion mutant) & hiPSC-TP53dclde!

(homo-deletion mutant) % 37 L7z, IE% hiPSC, hiPSC-TP53%* hiPSC-TP53%Vde! 2 F\ T, TP53
K R T DRI O S i et A 4T\ IR O G 5 2 4 ) B G Il R B2 2 1 Opera Phenix
THUS L. EAENT Y 7 N Harmony CRENT 21T o7, EORHE., BB 2175 2 & T, 2%
ALOHIREL T D TP53 OFBEDENZFRAITE D Z LR LN E o7 (K TT-1),
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TP53
£ k7753 BEF  19.14 kb
b 4=t —- +/+ del/+ del/del
Exon5 Exon 6
Anti-TP53
(ab-6)
B [ —
D53'|eff'a"E";1 promoter Blasticidin’ core m58|53'“9ht'3fm
. Anti-TP53
(FL393)

III-1. LOH f#&#7F TP53 & hiPS Mkt

[[XI72] CRISPR-Cas9 & — 484 DNA IZ LD TP53 DEIRTF D/ v 7 7 7 F O, 7/ . DNA O TP53 Bis+
@ Exon 5 OUIEALE (N ) & EFIEE ST (blasticidin® F 7213 puromycin’) DNA 7 Z 7 A >k, [KF]
hiPSC-TP53%V+ & 4 [ B at L B4 IR AR HT 24 Opera Phenix % V72 LOH #MHIC W B s e Yt ilifg, 727
5 hiPSC-TP53*+ (AT +/+), hiPSC-TP53%V* (KRAFAT miEARL, del/+), hiPSC-TP53%Vdel (R AL SR E
BEATL, del/del), Hoechst33342 TOEYLta (7). TPS3 #1387 B & ##k$ 5 —k$ifE (ab-6 : mouse-monoclonal
FL&, FL393 : rabbit-polyclonal Hiff) & HLEE TR S 7z 2 O ZRPUE (anti-mouse-1gG-Alexad88 HLIA :
fkfh, anti-rabbit-IgG-AlexaS55 Hiff : f5fa),

AAEFE T, WOFHRIBEIC L > THR SN D LOH 122V T siRNA 74 77 U —IC L B laf %
V== 7 %47 212H Y . siRNA OFENEOKES & [ TP53 OFBLEMH O MR R 21T
STz, TP53 BARFIZXIT % siRNA Z VT, #7225 siRNA B AGREEZ W TR Z 1T/
S72 & Z A, RNAIMax Z W 72354802, kb pS3 BAG T REEOIHI AHER SN D Z &AL
Llpofe (MI-2), £#Z T, siRNA 74 77 U —DEAIZIZ RNAIMax Z VW5 Z & & LTz,

III-2. hiPSCs (X179 % siRNA BAGRIEDKRET & TP53 BInT/
v 7 Z vl TPS3 ¥ V) BRABELOMHR

(D A& 4L # . @ MagBeads ( Funakoshi ) , 3 Deremfect ( Funakoshi) , @
MagBeads+Dreamfect, GRNAiMax, ©MagBeads+RNAiMax % IV T, p53 (2xf
"% siRNA (silencer select, Ambion) %35 A, TP53 DFE T & & #OEHE YL (anti-
TP53 : ab-6, anti-mouse IgG-Alexa488) Mifg (4% 2well), EfxT-FEIHI 2R
L7z siRNA BARIED B OfE R 2R~ Lz,

KIZ, hiPSC-TP53*V*|Z DNA HHEHEE L BEISE BT 5B 7D siRNA W AX LT A4 T Z
U—%8 A LTz, 24 FF[HIC, 2Gy/2.5min (BIRE) . F721%, 2Gy/days (Fifefs) <. Ml
ZH ~fE RS L, At 5 BRIESE Lotk TPS3 240 tfyg it L& H B LS o L — 9 —
PR EBRE SE T CHO R A B L. R 21T o 72 (K T11-3)



hiPSC 7P53 del/t siRNA library(DNArepair)
384-well plate

technologies

'Nuclear DNA: Hoechst
IF:anti-Tp53

| Re

-3, B#REH LOH BE K 70 siRNA 27 ) —=2 7 O

hiPSC-TP53%V+ % 384-well plate |Z#5FE L, ¥ HIZ DNA HEEME & HEIEEICET 5 BIEF D siRNA T4 75
—ZBH AL, BHICERAN 2Gy2.5min) F72I3FHEMH (2Gy2days) L., A A SO TENEILS HH
i 24T\, EE# . Hoechst33342 TRYeta (). TPS3 & /37 B Hiff (ab-6 : mouse-monoclonal i, FL393 :
rabbit-polyclonal Fifk) &, #MCEFR TS 2 F¥EO ZKPUL (anti-mouse-IgG-Alexad88 HUfA : fkfa, anti-
rabbit-IgG-Alexa555 HUiA : f5fa) CTHREHOLYE L, 2 HEBECIAMBTIGIRTEE TR L. ZhThosobl
T LTz,

SIRNA T4 77 U —&HABIZ, <R, 2K, Rt o hiPSC-TP53% Iz oW
T, % well (% siRNA) Ok & TP53 DR BLE A i L7z (K 11-4), ENZENDEZIZON T,
DNA &EZ##hC TPS3 ORBIEAHENC AN Yy 7 AT vy N L7 T 7 2B L, A XL
DNA &2°5 Gl 1 & B2 LN AMIDOHDOT —& ZHiH LT, £E4D DNA #2375 TP53
DFBLEDNIE & 72 2 A0 2 TPS3 FEFELMAL (LOH M) & L THlit L7,

ot - Pos——
40000 - -
3000000
30000
2000000
20000

1000000

10000

Cell number per well
Sum Intensity TP53 signal
per nuclei

TPS3DRRBAHE VR |

[ LU o
e

» Well position (siRNA) Sum Hoechst33342 intensity per nuclei

B 111-4. siRNA OEAIZ K 5 MIeBE(L & BIIZ X D TPS3 DREBEEKT

[B7E] X 1M1-3 O#EERL DA well (F5 siRNA) ZREEIC, T2 oM@zt ey b L2277 78] (R
FRgh) . [RA] 2 TR DWW T, DNA &2 RllC TPS3 ORBEL MR v 7 A7 1y MEfE L, VA
XL DNA &5 Gl HI& B2 b DD T — %, DNA EIZKT 5 TPS3 ORBLE I & 72 D Hifa & F)
T L7z,
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27 V== T k- T, Al L FRBFICENZNIZIBWTOR TPS3 OFBLEN D L
ToHIB 2SN L 72 siRNA OIEREISF & ZOiEL . fREZR LITR LIz, 2D DB FIE
WEEITIE, TPS3 ORBLEIME T Lo n N En o v BHIC L > TR T L7 2 &b,
LOH A4 U7z mlagtE B 2 Hivd,

#1: BEIC X - T TP53 ORIREINEA LI-ARSHEI LT siRNA OEREE T & ke

=lct ) Fifoe B 5

WDRA48 : EXOL1 :

DNA #E/5E 1D 2 USPL A K1 (DNAKER | DNA #EEEEICEDS 5§ 23=F Yy X7 L7 —F

WP D) 15 & RNase 1% % RO K+

CDC6 : DNA2 :

DNA 5B AR L F g (K] DNA## & DNSH#IEEEICEb L~V 1 —8/X 7

C150rf42 : |

DNA B AR L F 7 (K] KPNA2 :

CKS2 : BRI BOBNBAITICNEZRRT VDI V=

e JE BIHEA T IS 4 B2 7 CDK & R+ Er— 3 b B AR

ERCCS6 : WDR77 :

R S R A SN S TAX=ZV AT N T VAT =T —BIHHLR T
CARMI :
TNANXF=ZUAF NN T AT 2 T7—F

V. £%

AOWAFTRAE TIX, FEIZEE (D) I XD min/+ ~7T v~ 0 A% T s R
PENEIES D FE S AU FBRDOFER Z B E 2 T, BARDMERTOHRBBHIC L > THERIND T/ A
DNA @ LOH (21 EH L CEBREZIT->7-, £7, LOHIZHEL 5.2 51 % siRNA 74 757V —%
MWD TRAI Y == 735 2 ERATRERERET VA ML LT, FEBRIZIT. 25 A DOFERIHM
foC i D AR OET L E LT FHKED iPS iz Vb Z & & LT, siRNA 475V

—[X DNA REBEEIC KT D MaSE M & DNABRBEBRICEDIBIETFONAZ LT AT T Y —
Rz, TPS3 GO T LIVINKIR L7 hiPSC-TP53%" L Hi TP53 Hilka FW T, 2L
ﬁﬁ%%®%m%ﬂﬁéuéLm{’%bél%%mmA?47?U~’;ofx7u~:y7
L7z, ZTOFEF, £ 1R LIz X 912, 285 T34 DNA ERS0MIE HE T IR D 5 A28
PEHAA 7 & LU CRIE Shvie, — 77, Rt ¢k JWA@%@@_%b577VT~€ﬁ2@ﬁ\
KON BER M DAFAIZEED DR 12 2 B, IR & LCRES N, BEEEEO T
ERERE L ORAEERZIT O LERH DN, TNENORKNGEMT, B2 5 H—REOBELET
BENMERIRF & L CRE SN2 & id, BRZED, SMREICOW T, iPS M O SRS A i
A7 LOH [T 8% 5.2 2 WRetk, FHElS I DWW TlL, DNA HEBEEKME & 7 n~F i

DAL LOH (S8 % 5 2 DAl RetEpRIB STz, £72. RIHHHC TPS3 ORBE F Az
HBBEHEINT 2K I2b e A R DX FIARICED AR TN ORI TWD Z &b,

6
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FICHFEIMNETH DL ODOFFIZE A N MBI L B 7 v~ TF U AEEEEH LOH IZHE L T
AREEMERHAHZ EBEZBNA,

V. FER

TIVE TORRA 72BF5E0 B $70 2 B S CRUN R A FRfst U L 7o Miia <k, Mg o FEES0
A IR CITRAE L CL BIBEEBIEOMILISE 2 ERRR D ZERHLNERSoTVD,
ZOZ R, b MEERT DA IR RN TR BRI, MREEN R DK
SHRBIR OREEREBICL M WL 5 X CO D AEEZERT 5, AMERBEOHMNTH D
DDREF D= 2 D4 P2 T3 5 72 013, EBRIEIRIC L 5 — 2> — > DY R E A~ DR &
FHROFBEZOFER, T LT, TNHICHEET 20 THEZHOLNCTHZENEETH
Do HEHRREIRIZ X - THINT 54/ & DNA OB R T, E#E, BEICEDL LT, BaHRER A%
Btk a REREBICH S L TWD 2 ENnD, ZTOEROG THIEICOW THRESE OB DM
ERONCTHZEIFHEBETHD EEZD,

INETOFHRA OE NHEKROYUREEEMIR/ &2 AW R Mo Rkt RS x 5
D HERRISEMEE, BRREICE D b0 L3R DINEMEN R D TR CHIE ST s 2 b
WA SLNE 725 TND, AFFEREDORE RN D & Bllaic T2 LOH Z5 & 5 - I HERAY)
TR EO MBBEN, R 2BEOBE 00 THEOEWIC L - T, BERICKFE L T
T2 ATHEMEAS RIE S U7z, AINSCHAAE. (EARR COREE O DNA HEEEE LT OMEDZEIT. &
MR - R ESRIIR S D R M Tl e < R R - (R ERIR O ST D ik
BB B Z DN L NN ERoTbDEEZ LN, T 9 LRI,
FFXAIIZ, DDREF 1A ANZEAZ BB L CRET HMEMERSH D EE2BE®RT LD THDL, 4%,
B, BREREZRITED DR ORI 722 EEE Shu, RHRE - R R AU R K DR
IFEREDFERENHA LN E /2D Z & T, NEICE > TL W AEMEDO R DDREF #RET 5 2 &M
TX5H0 L MHET 5,

VI. ZOFFRICET 2HEE TOMERI, FEE
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VIL. 5| F3CER

1) Cao L, Kawai H*, Sasatani M, Iizuka D, Masuda Y, Inaba T, Suzuki K, Ootsuyama A, Umata T,
Kamiya K, Suzuki F. A novel ATM/TP53/p21-mediated checkpoint only activated by chronic -
irradiation. PLoS One 9(8):¢104279, 2014.

2) Miyazawa T, Sato H, Hatakeyama K, Kitagawa T, Kominami R. Allelic losses in mouse skin tumors

induced by gamma-irradiation of p53 heterozygotes. Jpn J Cancer Res. 93(9):994-9, 2002.

7



A2 BRI E (O ETEE )

3) Aizawa S, Tanaka K, Mori M, Tsuji S, Yoshida K. Direct detection of p53 -/- thymocyte appearing
at an early stage of radiation-induced thymic lymphomagenesis in p53 +/- heterozygous B10 mice.Int J
Radiat Biol. 83(4):259-67, 2007.

FIFEBLA

AT REGE  BIEFICBWT, ROKRO T ORIERERZS Y . BRSO IEIE 2721
O)o

LOH (loss of heterozygosity/~7 R fEEMEDIHEK) : ~T v EERICE T 5 ER B FEOR KD Z
Lo RTTOBBTFRIZERDND 556, KD DIEFERT VIVICERPFRINSLT NI ERMG
NTHEY, BRI Z > THAE LD, DAITELEFORNEHRIZETFE L, BRAUA =
ALD1OTHH D,

SiRNA : 21-23 R X 5725 ARSI RNA WA CTo V. small interfering RNA & RTINS, HEREK
\H AT D AR 7R RS 2 FFD mRNA % 53 2 WITEIERINEI 95 Z L3 C& | FEDE
OB T 52 LR TE D,

SIRNA 74 77U —: RAY = A OIENTCRIEE Y — 7 N3O & M 72 8E A7
V== IO BN D, HBDOBEG 1269 5 siRNA BN~ LT 7 = WS iz b D=0,
BPUEE LIZRICFAETE D L) IR S NAETOBEB I3 T 5 siRNA (shRNA) 2EA S
TebDRENDH DN, AW TITETE Z Az,

DDREF : #f& - #EFFEAZE (dose and dose rate effectiveness factor; DDREF) ., [EIBS i #rl#
ZE% (ICRP) I2X-T, 2 PHWLATWD, (KR &R BAMRE S 70 ORI LD
U 27 INERERWIROMD 2 55D 1 ThhHI LA 1T,

KT ATl vay BHIIC T 7 A3 R siRNA 72 EORZEANT HEED Z &,
TP53 Bin 1 : \G K1 p53 OBMEIEHREZ = — N2, BIETEY TPS3 X, AILEHIL DNA &
B, TRV AR EICHEDZ BB FE2IEM LT D Z EICEXVENRAZMSIT S, & MIBWT
ROBEERPABLBTO—DTHY, PEONVATERSORIBHBHEIND,

RER . 1HREDPROX 7 VAT FERICEBR SN TEL DAL,



Screening for molecular factors that have determining role for the

dose-rate effect

Hidehiko Kawai

Graduate School of Biomedical and Health Sciences, Hiroshima University,

Key word: Radiation-induced carcinogenesis, Chronic irradiation, Cellular senescence, siRNA screening

Abstract

Low dose and low dose-rate radiation-induced health effects are still unclear, and the underlying
biological mechanisms need to be better understood. In order to address this issue, we have established at
the Research Institute for Radiation Biology and Medicine, Hiroshima University, an experimental set-up where
a Cs-137 source radiation facility can be operated at a wide range of dose rates (0.001~1.4 mGy/min for cell
cultures). In our previous work, we have utilized this facility to conduct studies on the effects of chronic irradiation
on various types of cultured cells, such as primary cells, tumor cell lines and iPS cells. Consequently, we have
been able to single out several factors involved in cellular radiation responses and cell fate decisions triggered by
low dose-rate gamma radiation.

In this study, in order to explore the potential relationship between radiation-induced carcinogenesis and radiation
dose-rates, we have planned to conduct siRNA screening, which we expect would allow us to identify factors
distinctively associated with gene mutations induced by different dose-rates of gamma-irradiation. In fact, we
could identify several candidate genes that may be involved in the loss of heterozygosity induced by either acute
or chronic radiation exposure. This study is expected to make a significant contribution to understanding the
mechanisms of radiation-induced carcinogenesis and biological effects of low dose and low dose-rate radiation

exposure.



