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a5
5-FU
53BP1
AKT

BRCA
BCRP
CDDP
CI
D-MEM
DMSO
DNA-PK
EGFR
EXP
FBS
FDA
1Cso
mTOR
PAR
PARP
PBS
P-gp
RS
SDS
S.E.
SN-38
VEGF
yH2AX

5-7 A w77 b (5- fluorouracil)
pS3 &G4 > 775 1 (p53-binding protein 1)
RAC-a BV L/ AVH =0T aT A oF)f—E8
(RAC- a serine/threonine-specific protein kinase )

F A MBS 1 (breast cancer susceptibility gene)

FLAS A4 » 727 & (breast cancer resistance protein)

AT F L (cisplatin)
Combination Index

KNy AtgIEA — 7 VEEHE (dulbecco's Modified Eagle Medium)
TAFIVZNRF LR (dimethyl sulfoxide)
DNA {177 17 A > %F—+F (DNA-dependent protein kinase)
t N BRI TS24 (epidermal growth factor receptor)
HWIFHE (expected value)

o UHRFINTE (fetal bovine serum)

7 AV B EGESELE (food and drug administration)
50 YorEHESHIH AR (half maximal inhibitory concentration)

TN AV ANE S 2378 (mammalian target of rapamycin)
ARY ADP U 7R—2{t (Poly ADP-ribosylation)

AU (ADP-V R—R) KU A Z—F (poly (ADP-ribose) polymerase)
VR PRAEIK (phosphate-buffered saline)
P HES L/ 7 'E (P-glycoprotein)
FERHREEE (relative sensitivity)

RT3 URilE S - U w7 2 (sodium dodecyl sulfate)
FEHERR A (standard error)
7-TF/L-10- Kax 7 7 7 (7-Ethyl-10-hydroxycamptothecin)
AN EZHESEAf- (vascular endothelial growth factor)

U Uk e A k> H2AX (phosphorylated histone H2AX)
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Figure IL. Synthetic lethal of PARP inhibitor in BRCA mutation cancer cells?*24)-
Abbraviations: PARP, Poly (ADP-nbose) polvmerase: BRCA. Breast cancer susceptibility gene;
DNA-PK. DNA-dependent protein kinase.
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_Table I. PARP inhibitors used in clinical application.

PARP inhibitors Rute Gene types Approval (FDA) ref
Olapanb Oral « BRCA1/2 mut + Ovarian 19)
* BRCAI/2 mut » Breast 20)
HER2 negative * Fallopian Tube
* Peritoneal
Velpanb Oral * none
Talazoparib Oral « BRCA1/2 mut * Breast 3l)
HER2 negative
Rucaparib Oral = BRCAIL/2 mut » Ovarian 32)
Niraparib Oral * Homologous recombination defect - Ovarian 33)
* Fallopian Tube
+ Pentoneal

Abbraviations: mut, mutation; FDA, Food and Drug Administration]; HER2: human epidermal growth factor receptor 2

DD AAZXE U CREAFED D AL IR L MAE DR T BRRERN 2 < Ei ST Y,
HARM) 72 PARP BHFESE & O A G I, B&®A, 7 7 I K, FOLFOX (5-FU/7 # U v
fe/A x4 7 ZF ) F721% FOLFIRI L (5-FU/Z 4+ UV BRIA Y T ), "ARTHU T
bV HxONADOIRIEEAEN L2 B L7CEM  fThoh T b, Fric, 730 713%<
DPLDS AFEN DN oy FARREE & AE DR TR ED T D (Table )3, BARHy
(ZA T80 R B AREIEN BT B BHEEAAICB T 2 YRy~
(e b Lﬁﬁiﬁ.?%ﬁﬁi' epidermal growth factor receptor (EGFR) Bﬂﬁgﬁ) &U\ﬁfiﬁﬁ CUEESN
TWER AR T DAY T, CDDP &U\)‘ FRUFH— bk, QH%Z’P SSIYRAY Wi
FIFURONRZ Y E XN BINBERAICBITLZTET T ARACB T EY T =
7 (/& PN EZ HE5E R f-: vascular endothelial growth factor (VEGF) FHEHK), Qﬂ%bi WZBIF5 7
N A VU NER) S 287 ' (mammalian target of rapamycin: mTOR) A3 7213 RAC-a & VU
VIAVA =T aT A F ) —F (RAC-alpha serine/threonine-protein kinase: AKT) FHZE#K &
EALA G DT BRI T O T D, 2R HEKREBROH T, PARP [HEHRTH 54 T /8
VT7RoRYNRY TEINEPBAUVBEIZBWTHNLVRT T F U RO ) XX L ElAEbhi
7= TC FHEIZINA D Z & T, BRCAL2 AEOFIEIZE D &SI AT AR SE5 2
EBRBESHTND D, FA T80 713, IREBABEITEB N T VEGF [AERTH L
I =T O, BINIRRAICBWTT BT T a2t OGFHERE T X v BE oA
MZIERESEL 2 ENMESINTND, Thbb, 4730 7%, MEEAERZAEE O
DMETF U7 B33 2 B o T2 0 Tlde < | AR X AE1E OFERE DS IEH 72 03 A
IR DPIB AR EMASDEDIRERE L TH bR TV B2 BND, AT, &iE
AN D 2 E7S HDRness L 72 58I FERZHLTWD Z L bEET L L O RIENA
DIGHRIZK 5 PARP (LEZOFI T4 BRAL L R D WREMNEZ bLD, & HIZIZ, PARP
FHEIRIIBEAF O D AALTIRIE L HAGOE D Z & THRIESE L M LS8 52K THH Z &»
5. HDRnes %z A L TUWRUWEIE D AAZEB W T H ORI &G O T A RO &g
EEMNLTEDEEZIDL D,



Table IL Active clinical trials of olaparib combination therapy in non-BRCA mutation cancers*,

Therapy Cancer types Phase NCT no./tnal
name

Radiation Breast I NCTO02229656
Radiation Esophagus I NCTO01460888
Radiation + cetuximab (EGFR mhibitor) Head and neck I NCT02229656
Irinotecan+ CDDP+ methotrexate Pancreas I NCTO01296763
AZD2014 (mTOR inhibitor) Ovanan I NCT02208375
AZD5363 (AKT inhibitor) Ovarian v NCT02208375
Carboplatin + paclitaxel Ovarian il NCTO01081951
Abiraterone Prostate I NCT01972217
Cediranib (VEGF inhibitor) Breast I NCT02446600

Abbraviations: NCT no./ trial, U.S. national clinical trial; EGFR, epidermal growth factor receptor;
VEGF; vascular endothelial growth factor receptor;
mTOR, mammallian target of rapamycin; AKT: RAC-alpha serine/threonine-protein kinase
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BRCAI12 BT EROFENII HEENAMIRE HWT, 4730 712 L 0 S SRR
PEBR G B PN VI E in vitro [ THRE LT,
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Figure 1-1. Mechanism action of olaparib*),
PARP: poly (ADP-ribose) polymerase: NAD":nicotinamide-adenine dinucleotide oxidized form

NADH: nicotinamide-adenine dinucleotide reduced form



ot EERRGE
1. #E

CDDP (X R¥ VL e v i3, & L7 A L AFeiZErk (a4t (Osaka, Japan) 2> BHEA L
7o REXFENL, 7-=FN-10-B Kaxh o7 hT 2 (SN-38) KOTEY 2 Rid, H
bRk TR E4E (Tokyo, Japan) X WA L7-, 5-FU X, Sigma-Aldrich (St. Louis, MO,
USA), #4730 7%, LKT Laboratories (St. Paul, MN, USA) 2D iEA L7z, AFZE Tl AE
DAIALFIREICHOC LN PR AS E LTS5-FU, CDDP KON KX XL &BIR L, &5
W2, BB ANCKT 2B AMEFFRIEICH SN DR AR E LT RE Y LE Y ) SN-38 K
O7EYmr I FEHW, REM7Z PARP [HERE LTAHI NN 72ER LT, FHBAEKD
YEHI# 7 % Table 1-1 127”7, CDDP |, DNA 2GR & LT T = K ONT 7 = ~Dfff
HBIEA O, FERYLEV RSN (X, ZNEINLMARA Y AT —BINLKCIHEIK S LT,
FRA Y AT —BILOIIZ L% DNA ff5AOREFER Y, 7€ 1 I Ri&, DNA 7 /L%
MBI L LCTO T =V BRED A TFUALER 2635 ¥, 5-FU I%, UL LT DNA &
O'RNA AREOBAFEER O, Re& X2V idfvNEREAER L LT, UNE 0L ELIER
AT, 4T %) 7L PARP BLESK & LT PARPI B£EIEMEOBLE (22 PARP1 @ DNA
BEAL~OHIRIER 2 H T 2 2,

Table 1-1. Mechanisms of pharmacological action of anticancer diug used.

Drugs Category Mechamsm of action Ref

CDDP DNA crosslinking agent Binding guanine 46)
and adenine residue

SN-38 Topoisomerases I inlubitor Inhibition of DN A recombination 47T
by topoisomerase [ 48)

Doxorubicin Topoisomerases I inhibitor Inhibition of DNA recombination 49)
by topoisomerase [I

Temozolomide DNA alkylating agent Methylation of guanine residue

5-FU Antimetabolite Inhibition of DNA and RNA synthesis 50)

Docetaxel Microtubule inhibitor Stabilization of microtubules 5N

Olaparib PARP inhibitor Inhibition of PARP1 enzyme activity 52)

Trapping PARP] on DNA

Abbraviations: 5-FU, 5-fluorowracil; CDDP, Cisplatin; SN-38, 7-Ethyl-10-hydroxycamptothecin.

2.

bt FEENAMIIL, BIERY RS ADABARNBEN GBS L2 EES ML TH D
KYSE70 ), (INKYSE140 fifid % & = —~ > % A = AFFEEPR N> 7 (Osaka, Japan) L 0 KA
U723, BRCAI %%, KYSE140 Mifd (p.11058V; 1058 FH DA YA 2 o—10 ) T8
% I A AZEIRE BNRO B, KYSET0 Mifdix BRCAL2 B4ERICTH L, £7-, TDOE
BFIE®RIT. BDAMBEKICE T 28EFIHF®RET — % X—Z{k L7 the Cancer Cell Line
Encyclopedia®® (https://portals.broadinstitute.org/) 7> & Hufs L 7=,

3. e EE IR DR



AL DO EERIRIZIT, XXy akE A — 7 /VE-HL (D-MEM, Thermo Fisher Scientific,
Waltham, MA. USA) ZH\ 7=, D-MEM (%, FEEWEME 2 IR0 BRU 28Kz 3.7 g DR
KFEF RV TAEIITEMR L, X=X ML T A UV URAER (KIEE <=1
> 100U/mL, A VL7 h~A > 100pug/mL, F 47 A7 A7 &4, Kyoto, Japan) %
W UT=1% 30 2B L=, £ D%, 121°C, 20 RN CTEEARSIEE (LSX-500, TOMY,
Tokyo. Japan) L7z AT 4 7 A hiZxf LT, 7 U —2 XU FHNTD-MEM % 022 um O A
T T 4= LIEREE 21TV, S5y VRS (FBS, #&IRE 10v/v%. GE
Healthcare, Little Chalfont, UK) % 0.45um O A > 7 5 7 4 )b Z — 2 LIS EIRE 2170
WINL7z, St 4°C CRAFL., HEHRRCIEEAXEREE Y —F A4 & (BF 400, Y~ b
Bk ia . kyoto, Japan) (25 Y 37°C (ZHEEF L7ZIERIS R TINE L7 b D& Hv =,

4. FERREGEE

AIIE. 10% FBS &4 MaEs#1H C, 37°C, 5% CO &M FIC TR L, 3 WF4H T
AR U7z, RSB LA F O X 5 12T - 72, 100mm T « v ¥ = (AGC 77 J 77 AkkXa
*t. Shizuoka, Japan) \Z55#E L7= % 37°C (IR U 7= U o Befa & A F &tk (PBS) 2
mL T2 [EWEF L7z, Ix MY 7Y -EDTAWIK (74747 A27)2mL Z8ANL 37°C THSy
MRS 52 LICE T4 vy v ahbififds REEL 72, 0%, IR L7-Miaks& k% 8 mL
WL, B U 7= A B 2 190xg, =RiE. 6 27 (Model 6200, #R=&4E7 R # | Osaka,
Japan) T/ BEEZ L7-, EIEZWSIBRE L%, MIlE~XL y MIEEERZ 10 mL IRI0L,
K<Lz, 2%, mEKGHEEE O CHIEEZRE L, 118 ILH7ZD 2x10° cells/mL
OFILEE FEIZTC 100 mm 7 « ¥ =12 10 mL OAIREIK % LS9 5 2 & Ciilfie
ZHERF LT,

5. ARG HE A RE S S ER
5-1. Sk

CDDP, SN-38, R¥x Vi vy, REZFBAKOIGTTNRY TIETAFILVANLEFY R
(DMSO, & 7 A )V AFYeiisE) 12, 7Y v 3 Kid D-MEM (2, 5-FU 128 MK IZEME LT,
W) 2 Vil U T TR IRIZ 381 % DMSO R EE I, ARG EAE R 28 S 720 0.5%LL FIc LT,
F 7 30 TN K DA SERE A E H ORI T, R L 723K % D-MEM T 1000 5477 %
T L CHEETEE (200 uM) OIRIE A FHEL L | lllﬁrk 2 ERANFIRT D 2 & TR 9 Bz 7
%X OB L7, KYSE70 fillcB W\ Cid, FERED DIEK 2 % (CDDP, SN-38, K%
NET V5 FU KON R X SR 0) 7203, 3 % (TEY R INR) RIHERTHZ LT, BE
D9 BMEIZ72 D X DI Lie, £, FPH ARD R EIREIZZ N Z 4L CDDP: 20 uM, SN-38:25
nM, RFY/LE T 2:10000M L OVTE 1 2 R:1000 uM, 5-FU: 40 uM K OY K& % F & /L: 10
nM & L7z, KYSEI40 Mz Wik, FAM LZREN S, IHK 3 5 (SN-38, K¥ v Ley
Y RONS-FU)E 721X, 4% (CDDP, 7Y I FEWN KX XRL) RVHRT D Z LT, 8
FER 9 BRPRIC 2 X ORI LT, £, BN AKDOREEEIXIZNZ, CDDP: 20 uM,



SN-38:50nM, KF Y /L2 2:1000nM, TE Y & I F:1000 uM, 5-FU: 40 uM X K& #
FtE/1:100M & L72,KYSE70 } Y KYSE140 iz 351 5 47 23U 7 OF AR O WLE I FE 13,
FAIRII RT3 2 AT /] ) 7 BUMALE R O RIRLIEFEPREE 23 10-220%DIRE & 78D K9 £
ZIS E1uM & Lz,

5-2. AR FE K OEEIR O RN

BHIZ 96 yMRREE 7 L —  (Corning, Corning, NY. USA) (Z 1000 cells/well/100 puL
DML FE CHERE L 37°C, 5% CO, §:MF TS C 24 BRBEE LT, T D% MW E H &R & 50
uL T DU L., 37°C, 5% CO, §:fF T2 T 1 #fEE#E L7,

5-3. AR ORE

AERIREEL ORNEIZ X, CellQuanti-Blue™ Cell Viability Assay Kit (BioAssay Systems, Hayward.,
CA. USA) & M7z, 96 yCHifulss 7' L — b ORI AW 51FRZE L, CellQuanti-Blue™ 53
EALEENR (CellQuanti-Blue™ #ZK: F57#{Z=1:10) % 110 uL T 2OUH L 7=, 37°C, 5% CO;
FETICT S R BUS SET %, RO (ihkEdR: 535 nm, #OE#EK: 590 nm) %
Power scan® HT multi-mode microplate reader (DS 7 77—~/ A 4 A7 1 A WE S, Osaka,
Japan) % W CHIE L7=,

5-4. 50 Yo e 5 5 PH 25 i B o B
50 Yo FE PR IR (ICs i) 1%, WX (1) ITHEWIERRIE B/ 3815 (Solver, Microsoft
Excel) (2L W EH L7,

cY
E = Emax X (1 - C?’+1650) ey

B E KON Epe i3, EIEIVHIIEEETES (% of control) M O KAEFF A /R L, C L UYIT
TIE VISR IR R OFEDIRE R O 7 A MR EZ R L TV D,

5-5. FHXHEREELT K 2 sz MR EE TR s e D R
5-4 IZBWTHEM LI2Hns AED ICso BIZ KIET AT N U 7 OS2 R OFFmIL, A7
KHEHE (relative sensitivity: R.S)) Z 2 QUTHEWEH L7z, R.S.=2 DGAITHR VEZ MEHETRIE
FHaR LTz & HE LT,
Him ABEDICs,

R.S.=
AT ) TIAFT OGN ATDICs,

2

5-6. Combination index (Z & 2 {f HZh R D&
5-3 IHCTOMEHIHHEEBRICB T IMBAEKE AT XY 7 L OFFHR O EIX,
combination index (CI f) % Chou-Talalay & “O0FH L7253 (3) 1296V, CompuSyn software

10



(http://www.combosyn.com/) &V HH U7z, EYoAHREFEEEERICHT 2025 %
P95 72 CLEZ i, MIEHEFEE =R (fraction affected; Fa) ZAf{#hlZ9"% Z & T Fa-
Cl 7wy MZAER L. Fa 2’ 025 LUF OHREIHPN 2 AL E R 23MKE, Fa 25 0.75 2LEO
HOPHN 2 M AP R A il &OHE L IRE A OV EZBR< Fa lZkB T CI<0.7 2R d 4
BRI & HE Lz 5799,

_ (D)1 (D),
= o: T s ®)

728 Dx WNZ D1, TN ENHIMT Fa 2455 720 OFDPEW OV OF A L7ZBRIC Fa %
BHDOREZR LTS,

3. av=— ik
6-1. FE OFHE

CDDP, SN-38, F¥ Y by y, REXZXFEALLRATRY ZTIEDMSOIZ, 7Y 23 R
I% D-MEM (2, 5-FU [#BHKICERME L72# . D-MEM T 1000 {575 K95 2 & THRE 2R L
7o A IRMHEAMALERFOME IR X, £ 24 CDDP: 0.5, 1 %2 uM, SN-38:1.25, 2.5 &
O'5nM, RFYLET 10, 20 KOV40nM, 7EY =3 R:05, 1 KOV 2uM, 5-FU: 0.5, 1
KO 2uM, REHXFE1:025, 05 KN 1aM KA T30 7225 LONSuM & L7z, &Hin
AEREFZ 30 TOFALERF O S E R 1X, £ 4, CDDP:2uM, SN-38:5nM, K&
VBT :20nM, TEY B X R 2uM, 5-FU: 1 pM RE# F&/1:050M KN4 T /3 7:2.5
uM & L7z, 728, EPN AL O 730 7 OO RO ALEREE X, KYSET70 fifaiZxid 5
v =— R EERAD 0-50% & 72 HIREE & L7z,

6-2. FHARREFE K UL ASRESIN

KYSE70 #ifid Z 1000 cells/well/2 mL OHIFLEEE T 6 /CHifuLG# 7 L — b (Corning) |ZHEFHE
L. 37°C, 5% CO, 5 FI2T 24 BREEFE L=, Dk, HRimEWARRE L, FHR L2
W& 2mL T2 L, 37°C, 5% CO. 5 FioTE 5z 2 MRiss#E LT,

6-3. 2 =—(EfEDOWE

an=—mEOREL, Jun & P OWEESEBIMHT Lz, 6 /SR Y L — b ORGHE
AW BIBRZE L, PBS ImL % HWT 2 [\IFeH L7214 60% A % /7 — L% VT 0.1 wivoelZ 8
LI AF LT N— (BET7 AV LFEHEE) Wiz 1 mL 3§ 2L, IR T 30 /7FkE
T2 Z LRIl EBEER DYt Lz, £D%, 8K T 6 FflilaksE 7 L — kD& & PEG
L. 1 Xi32 B SE 7%, A% v — (RICOHIPSIO SPC241F, #&4EY =2— Tokyo,
Japan) THIfEZHLY AL, BEAEEY 7 N7 =7 ImageJ (Ver.1.52a, National Institutes of Health,
Bethesda, MD, USA) Z MW\ T, &0 am =—miEzHE LEEL Lz,

6-4. HIFHEDHEH
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FZ R T ERBAKDSS v =— L EEH 2 O CTHIFHE (expected value: EXP) %
WA @) ICKVEBLE,
PR ASEREO 2 0 =—HfE 478 TAEREO 20 = —[mi

EXP (%) = X —x 100
gy bhur—LDau = —EE oy he—LOan=—fEHE

4)

6-5. Drewinko’s fraction 1512 & A fHZRVEH O E

F IR T EFNAHED v = =B BAFEERHEE, FIXITFHERONTNTH 500
] 13 Drewinko’s fraction 5% FIWCEEEE L 72 0, F72b 5, FISAIK L AT 80 T OFHALE
REDFY) o m = — R OEUER S (S.E) LIRA, EXP % Tl 2358 A2 MEEM. SEA4 5
o ¥ am = —EFEA EXP XUTHIS A SO SE.00 | FIROHIFA & FFLE CdbiuEAamE
. SE.®OEREZET Y a2 =—miE) EXP & ik U CRifE7e S IXHRBUER &3l L7,

7. WERHFHIALEL

2T OHEFHENTIX Graph Pad Prism (Ver. 8.31, =A7 —=x 7 Tokyo, Japan) Zffi /] L T1T
ST, LI FERIEIT A THHE + MR ZE (SE) THRR LI, £ ZHER ORI
F BEIZ L0 WA s il L7212, S0 o%A 1% Student’s t MUEZ @M L, IEHESBOS
BlE, Weleh’st BEZ B Lo, SRR OLEICIT, Bartlett UEIC &0 sy zabli L. %55
BOLAEIE, —JoELE 3 T O IZ Dunnett #E XX SAE RIE ol @& 0 B AT D %12
Tukey MREZ#H L, FEZEDHDEE 1 Kruskal-Wallis 2 7E 21T > 7212 Steel-Dwass D% EH
Pz m M Lz, 2B ETOREICI VT, fabR=R 5% A (W) 2820 & L,

12



E3E MR
1. BEPAMBICRNT D4 T )Y 7 ORI EELEER

A7 %0 ZUE, 2 MO RE N AMIRIZ IO T, IRER R 2 M L =R 2 o8 LT,
KYSE140 iz 81 54730 7 (0.00019, 0.00076, 0.0030, 0.012, 0.19, 3.13, 12.5, 50 &
Y200 uM: F1133=65.45, P=0.0011(0.0030 uM), 0.033 (0.012 uM), 0.0051 (0.19 uM), 0.0031(50
uM), 0.03 (200 uM) KT P<0.001 (0.00019, 0.00076, 3.13 K& TX 12.5 uM)) Ol EE 5 BH 5 Hh
HRIZ. KYSE70 Mifdd & o & Fefie UARIREEANC AL L7z, £72. KYEL40 MifdlZdsid 54 7 %
U 7D ICs %, KYSE70 fific L v A EICMfEZ 7~ L7z (Figure 1-2;¢33)=0.35, P<0.001),

QO :KYSE70 @ KYSE140
140 -L“ dkk

ok

ek

120 -

100 - Cellline  1Cg (UM)

80 4 KYSETO 2273 +0.26

KYSE140  1.67 + 0.44**

60 -

40 -

Cell growth (% of control)

20 -

Olaparib (uM)

Figure 1-2. Growth inhibitory effect of olaparib in KYSE70 and KYSE140 cells.

Cells were seeded onto 96-well plates. After culturing for 24 h, cells were exposed continuously to
olaparib at the indicated concentrations for one week. Cell viability was determined using the
CellQuanti-Blue Cell Viability Assay Kit. The IC:; was calculated according to nonlinear least-
squares method. Each pomt represents the mean + SE (n = 4). Emor bars are shown behind the
symbols Significant differences of cell growth curve and ICsy value were determined by repeated
measure two-way ANOVA followed by Tukey’s test ("P< 0.05 " P<0.01 " P<0.001 vs. olaparib at
the indicated concentrations in KYSET0 cells) and the unpaired Student’s t-test (***P < 0.001 vs.
KYSET0 cells), respectively.
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2. BIEDAKBERIZI T 2500 AKOMIEFEFLEER I RIE T T Y T ORE

CDDP, SN-38, R¥ vV vy, FEYEI KR, 5-FU KO REH FE/LiE, KYSET70 fHia
(Figure 1-3) K& Y KYSE140 fl}d (Figure 1-4) OWFIIZEWNTH ., KRS AN 4
FLEE L7z, £724 7 )3 7L . KYSET0 & (NKYSE140 fifd 2 35T, £ 4Z 41 CDDP (KYSE70,
0.16, 0.32, 0.63, 1.25, 2.5 %5 uM: F927,=128.6, P <0.001; KYSE140, 0.031, 0.063 } T}
0.125 uM: Flo27)=118.7, P = 0.006 (0.031 uM) &} P < 0.001 (0.063 } T} 0.125 uM)), SN-38
(KYSE70. 0.39, 0.78. 1.56, 3.13 KU} 6.25 nM: Fi927)=533.3, P<0.001; KYSE140, 0.61, 1.85
F OV 5.56 nM: Floan=120.40, P<0.001)., R Y /Lt > (KYSE70, 31.25. 62.5 KT} 125 nM:
Foa7=127.3, P<0.001; KYSE140, 4.12 }, X 12.34 nM: F(927)=21.37. ZE4 P=0.0045 }z (X
P<0.001), &Y 123 FKYSE70, 4.12, 12.34, 37.03, 111.11 KT} 333.33 uM: Flo27)=43.21,
P=0.0013 (4.12 uM), P <0.001(12.34, 37.03, 111.11 & T*333.33 uM); KYSE140, 0.97, 43.91
8 15.63 nM: Fo07,=92.96, P =0.0027 (0.97 uM) & T} P <0.001 (43.91 }% O} 15.63 nM)), 5-FU
(KYSE70, 0.63, 1.25, 2.5 T} 5 uM: Foa7,=32.12, P<0.001; KYSE140, 0.49 uM: Foo7n=3.29.
P =0.025), FE&XFE/ (KYSE70, 0.31 &% TX20.63 nM: Foa7,=7.31, P <0.001; KYSE140,
0.0024. 0.0098. 0.039 }TX0.14 nM: Fio.70)= 27.08, P = 0.046 (0.0024 nM). 0.024 (0.0098 nM),
P <0.001 (0.039 }2Tr0.14 nM)) D HEFHE MR 2 IR M~ 7 b SH72 (Figure 1-3),
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Figure. 1-3. Effects of olaparib on the inhibition of cell growth by anticancer drugs in KYSE70 cells.
Cells were seeded onto 96-well plates. After culturing for 24 h, cells were exposed continuously to an
anticancer drug at the indicated concentrations for one week without () or with 5 uM olaparib (@). Cell
viability was determined using the CellQuanti-Blue Cell Viability Assay Kit. Each point represents the mean
+ SE (n = 4). Error bars are shown behind the markers. Significant differences of cell growth curve were
determined by two-way repeated measures ANOVA followed by Tukey's test (**P< 0.01 " P< 0.001 vs.
anticancer drug only at the indicated concentrations in KYSET0 cells)
Miyamoto K., ef al., Anticancer Res. 2019,39, 1813-1820, Figure 1.
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Figure 1-4. Effects of olaparib on the inhibition of cell growth by anticancer drngs in KYSE140 cells.
Cells were seeded onto 96-well plates. After culturing for 24 h. cells were exposed continuously to an
anticancer drug at the indicated drug concentrations for one week without () or with 1 pM olaparib (@).
Cell viability was determined using the CellQuanti-Blue Cell Viability Assay Kit. Each point represents the
mean + SE (n = 4). Error bars are shown behind the symbols. Significant differences of cell growth curve
were determined by repeated measures two-way ANOVA followed by Tukey’s test ("P<0.05,"P<0.01,

***P< (.01 vs. anticancer drug only at the indicated concentrations in KYSE140 cells).

16



74 Z %30 71X, KYSE70 & T KYSE140 #lfEiZ3»C, CDDP (KYSE70, P<0.001; KYSE140,
P<0.001). SN-38(KYSE70. P<0.001; KYSE140, P<0.001), K¥Y/Lt > (KYSE70. P
<0.001; KYSE140, P<0.001), &> 13 K (KYSE70, P<0.001; KYSE140, P <0.001), 5-
FU (KYSE70, P<0.001; KYSE140, P=0.029) &K' K& & F%t&/L (KYSE70, P<0.001; KYSE140,
P<0.001) O ICs iz A/ EIIL T S/, &2, A778) 712 LY CDDP, SN-38 X (N7 &
Y X RORS. I, 28 EERD, REVLEL IZEBWTH KYSET0 filgiciB VW 2 LIk
DRS.ZR L, THEIIERZMERIRNFED H A7 (Table 1-2),
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3. RENS AR BIENAIKE 4580 T OBRAHROHE

M OBEHEOHEIZHN SIS CL fEIEX, 0.7 Kz R L725E 2Rz 5 &
HET 5 58 KYSET0 i T, CDDP, SN-38, R¥ VL U KOTEY 12 R,
Fa 73025 DL ERON0.75 LLFOFENTA T80 7 L O CLED 0.7 Kl TH 0V . FHFEAIME

HATdholz, — T, 5-FU AT 7L OFEHIE, CILEN 07 EE 2D

FEFER 72 PV RITFR D b aL7e > 7= (Figure 1-5),
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Figure 1-5. CI values of anticancer drugs with olaparib in KYSET0 cells

Fa-C1I plots were calculated from data of Figure 1-3 by using CompuSyn software based on Chou-Talalay

method. CI value less than 0.7 is determined as synergism.
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KYSE140 fiflc3\WT, CDDP, FF Y /LB > SN38 KON TFEY 1 2 NiE, 780 7
EDFA L7z BE O MIfREgS %2 Fa 3@ CTH 25 0.75 L EIZB W TCI R 0.7 K&l CThH 72 b DD,
Fa 7% 0.75 Aii TIL CIEIX 0.7 L ETh o7z, —F 5-FU LA T30 7oL, CHED 0.7
PlbEE720, FeEZXEAL AT N TOHHIX, Fa R@ETH S 0.75 UL EZFRE ClLEIX
0.7 U EThHY ., MEHF & HHFERZ2OFHDRITZED S ivZen -7z (Figure 1-6),

CDDP SN-38
1.4 - 1.4 1
[ ]
o 07 0.7
[ TN
®
0 - r - ] 0 v r r y
0 0.25 0.5 0.7 1 1] 0.25 0.5 0.75 1
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2.1 1 1.4 -
9
1.4 4 o ® :’“\
o 0.7
0.7 o
®
0 v v g . 0 - ; . .
] 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
5-FU Docetaxel
2.1 21 -
®
1.4 - [ ] 1.4 4 ®
07 L A4 0.7 >
®
[ ]
0 T r T 1 0 r T - 1
1] 0.25 0.5 0.75 1 Q 025 0.5 075 1
Fa

Figure 1-6. CI values of anticancer drugs with olaparib in KYSE140 cells
Fa-Cl plots were calculated from data of Figure 1-4 by using CompuSyn software based on Chou-
Talalay method. CI value less than 0.7 is determined as synergism.
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4. KYSE70 MMIZBITHATNY T X DHNRAED a v =—BRILEICRIETHE

473U 7 CDDP, SN-38, 5-FU KON REZ XLk, 3> ha—/L & i U CREKRT
AIZ KYSE70 Mo 2 =—iaif§ a4 S, RF YA EL U ROTEY 1 I FITBW T,
it L 7= e BEgGPR 12 35\ C KYSE70 /i o0 = v = — [ fs A ) S8 720 o 7= (Figures 1-7A &
W 1-7B), F72ZFh b 2 v =—mEZ EEENT L7-fE%, 473U 7 CDDP, SN-38, 5-FU
KO RtEZXEL0an=—BRREERRRD i/ (Figures 1-7C XY 1-7D), £7UL k
Batdk . DB OIRMBERE A 4 F /%) 7:2.5uM, CDDP: 0.5 uM, SN-38:2.5nM, T & 1
T R:5uM, 5-FU: 1uM, FE&EZ#FE/1:40nM & L7,

(A)

0umM 0uM

EN-38

0.5 uM 1uM 2 pM

5-FU

Figure 1-7. continued.
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(C)

(D)

Figure. 1-7. Effects of olaparib or anticancer drugs on the inhibition of cell colony formation in KYSE70 cells.
Cells were seeded onto 6-well plates. After culturing for 24 h, cells were exposed continuously to an anticancer

drug for 2 weeks with or without 2.5 pM olaparib (n = 1). Cell colonies were stained with 0.1% methylene blue in

60% methanol. (A) or (B) Representative images of colonies. (C) or (D) Representative graph of colony area (%5).
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KYSE70 i\ T, A F 30 7 (2.5uM) 4 F D CDDP (0.5 uM), SN-38(2.5nM), K
FYNLEYY G0nM) LOTEY R IR SuM) X, v he—L i gL Can =—[EH
DOEFZE KT & W72 (Figure 1-8A), T4 5 2 v =—HFEIZATT 2 WG OFERTIX, 47
/XY 7 (2.5uM) X, CDDP (0.5 uM: F3.6=41.76, P<0.001), SN-38 (2.5 nM: F3.5)=248.8, P <
0.001), R¥F Y /LEY > (40nM: F3.=93.91,P<0.001) X X7 EY' 17 I K (5uM: F3.=210.1,
P <0.001) ®av=—ERLEEMEZRNAEKBMALERL Y GARICHEBL, EXP LV b
KiEZE R LTz, —J5. A 780 712K D 5-FU (1 uM: F3.5)-22.34, P=0.14) O =20 =—JE AR
EEML, 3 bo— L ERBETHY ., REX XL (40 nM: F 5.6)= 14.85, P = 0.041) T
I, PLAS AR & bl L CHEICHEBIRO b, 61, A7) 7HET O 5-FU
KO REZXENLDan=—AREERIL ZZE1 EXP L [FAfEE CTh o7 (Figure 1-8B),
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(A)

{-) Olaparib

(+) Olaparib (-) Olaparib

{+) Olaparib

Doxorubicin Temozolomide
Control

Doxorubicin

(+) Olaparib (-) Olaparib

(+) Olaparib (-) Olaparib

Control 5-FU

Control Docetaxel
e . v _}'I

(-) Olaparib
(-) Olaparib

(+) Olaparib
(+) Olaparib
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(B) CDDP SN-38
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Figure 1-8. Effects of olaparib on the inhibition of cell colony formation by anticancer drugs in
KYSE70 cells.

Cells were seeded onto 6-well plates. After culturing for 24 h, cells were exposed continuously to an
anticancer dmg for 2 weeks with or without 2.5 pM olaparib. The concentrations of anticancer drugs are as
follows: CDDP. 0.5 pM: SN-38. 2.5 nM: doxorubicin, 40 nM: temozolomide, 5 pM: 5-FU: 1 uM: docetaxel.
0.25 nM. Cell colomes were stained with 0.1% methylene blue mn 60% methanol. Each bar represents the
mean + SE (n= 3). (A) Representative images of cell colonies. (B) Representative graph of colony area (%).
Significant differences were determined by one-way ANOVA followed by Tukey’s test (" < 0.05, """ P<
0.001 vs. control).

Miyvamoto ., ef al., Anricancer Res. 2019,39, 1813-1820, Figure 3,

25



g B

A7 %) 7k, BIESAFIE KYSE70 & TN KYSE140 FAZIZ 33U CHR R A7 70 Fl e s 5
FHEVEH 27~ L., RFIC KYSE140 MR Z B W TEWWESZ MEDR SO bt (Figure 1-2), & HIT
KYSE70 K (Y KYSE140 MifalZ i\ T4 7 23U 71X, CDDP, SN-38, R¥ YV L v v TEY
2 X R5-FU KON & & %200z % #E98 L (Figures 1-3 2 T8 1-4, Table 1-2), 72 CDDP,
SN-38, RE¥YALEL U EORTEY R I NICKT HEZEZBEEFICHEBL, Z20EHRIX
KYSE70 HIfEIZ W THER Th - 7= (Figures 1-5, 1-6 LT 1-8),

PARPI (%, T OEEHEEMEICKTE L CHIRO DNA 52 (DNA 15 O 7T K O DNA
EHE BLE R F OB EAE ) CERTFIREOHIE GinEE &k Ol dEE s 7)) &g
L2 ENHMBNTND D, -4 T80 7%, PARPI BERIENE & B AL E T 2 /ER M
ZC.PARP1 7 0 A7V v 7 |Z[HET 5 Z L3 H STV Y PARP BHEIIZ L 5 PARPI
D7 v 27U w7 HEIL PARPI-DNA &K% ZE . &8, DNA L2 PARPL % /X7 B %
T 2 1M 2”7 %, DNA BICHE &7= PARPL % L /R 27 1%, DNA X7 L7 —E®IZ &
D &R E-DNAEAEERBEIRS L, DNABGAZFERTHZ LMo TnD 2, FrloA
780 7%, [W U PARP [HEFHK CTH 5V )Y 7 & hlg LT, PARP1-DNA e /ERA 23 & < .
BROVHII R EE A 2 R T 2 E R HE SR TWD 9, Jhbb, SES AW T,
4 %) 7%, PARP1 BEFETE M O BLEVE I NS DNA B~ PARPI F#EHIC L 0 K
FHC IR TR L7z SR S B,

The Cancer Cell Line Encyclopedia®® |Z J4LiX, KYSE70 & O KYSE140 fifgix, ZhZi
BRCA1/2 B3R ON BRCAI 2 B (p.11058V: X A& L AR H, 1058 ZHDOA VYA v
YN U ANDBEH) OBRENAFIITH D L SN TW5H, BRCAI OFEEEMHIL, N A
HIREIZ B W THIRIM A M X (EE OMREZ IR T S5 2 L2V, AT /30 7 OB 5
TERZHRT %, S BICEOBIEERERIZ. 4T /%0 ZHAET O MBI ERT % Y
RELEITE R T 2% 9, BRCAL 1%, BSAMSIK T THh 5 p530CHH R A 2 AETRICMZH T
& % Rad51°0 TNZ BRCA2 &S LEAWIET 5 Z & T.DNA GBS 55T 5 %,
BRCA1 (25517 % p.I1058V Z % (X, BRCAI KT Rad51 & OFEAEALICHFEL THZ & 9,
S HIZ, BRCAL (281 5 pl1058V 22 %, MMIZIS 1T D FAEHL AL 2 (SR RE A X T S &
5 Z DN insilico \Z X0 FHISILTUWD (https://cancer.sanger.ac.uk/cosmic)’”, T 72 H, 47
R 78 KYSET70 fifa & bife LT KYSE140 ffIZ 380 T sz M & ox L7 BT
BRCAI 755 (p.11058V) |2 X D HFEM A ZEE ORI T2 535 B2 6 b,

730 7%, PARPL {K{EPED DNA EEHHE DL <> PARP1 @ DNA E~DOfiHe/EH
W2z %2, SHICEIT 5 DNA AROFE ™, 7/ A A b L ZAOHEINZ X 5 G2/M H o E
HofEIE ™ AKT > 7 FAOEZ S LIzt 7 R b— ZAEF O ™ 7o Stk e 22 ER %
Mz & 23, KBS AMIEIZIW T, 5-FU I3 DNA @A HES 5 2 L ChllndEitz
T2 ETY FEABAHRICE N T R X S Lid, AKT BB ORI X 0 sz MK
TT2ZeRHESNTND P, X512, MASAMAE, FLASAMAE, BESAEERS A MK V%
TEPEB RIS\ T, ZZ 4 CDDP™®, RE Y L s> 7 SN38E N TEYyrI K7
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ICEDDNAHBEEZFETILZLENBOLNTVDS, T72bb, BiENAMIBIZBWTAT S
U 71X, PARPI {EMZFHERT 2N AKOEZ LR S5 Z LR s,

PARPI1 BERIGTED L E X, DNA G4 R T 2 B RR A TH D A X ALK
AFARLE Rafx vy L7 OMaetEZ HENICHES 5 8, X512, CDDP KON K¥% Y
LBV R, FESEN AL LA AHIIBIZEIB W T DNA BIEOFERT 5 Z LT, ZhEh
PARP1 SHLR OVEMEZ IR &85 2 & 328 SN-38 23#%%¢ 95 DNA 515, PARPI jHEMEIC
K17 L7 DNA KU HLIC KW IEEENS Z ¥ 7Y rI RE, 772D N3 R
7T =2 DNT & AF ML L, %@ DNA 851X, PARP1 K7FHY e EBR HEEIZ X 0 (B1E R
Thns %, Fbb, BENAHIIICE VT, 473 71X CDDP, SN-38, R¥ Y b
YEOTEY B I RBFERT S PARPL K/FPED DNA BIEEEZET 570, AT K
SRR E R T E B LD,

5-FU IFMIfENIZ T Y b R O &5 Z & T 5-fluoro-2’-deoxyuridine % Uf 2'-deoxy-5-
fluorouridine ZE#a X, ZH L4 DNA KT RNA AkZFLET S 50, JREAAMAEIZIH
T, 5-FU OIEMREED TH D 5-fluoro-2’-deoxyuridine |3, HIMALEIZ L Y DNA 5% FH%
THEEHIT, AT TRORY RY T M FEREI J%%ﬁa“é , ZO—FT, 5-

’:m\f &, BMALEIZ LV DNA G2 MIICFEREET . PARP FEIRIZ L 2 HEN R
MEMESRIEA 23RO BT W ¥, D F 0 | I AMIIEIZ 35T 5-FU X, 2'-deoxy-5-
fluorouridine T72 < FIZ 5-fluoro-2’-deoxyuridine (2282 X4 5 2 & CHINRHIEL E/EH 2~ L
TWDEHERIND, FT- REX XL LR UBNEREGHEEATH D7 U XX 11T
AL ANVKREA TV LR LT, Mifldicxd 5 DNA HEEZIZE A EFHHE LN ™,
7205, BRCAI/2 WA ORTEN AFIIIZEW T 5-FU 1%, DNA A% LET 28 ~%&
fasnenwicd, FeEZFEuid, DNABREBLFHRT HWTEA LT RWZD, 73
T, IO HBAIKOBESZ AR L2 oo B X b b,

BRCAI ZR% A3 2% KYSEI40 Ml TiX, A7 /%) 71X DNA HEEFERT LB ALK E D
DFAIZEBWT, Fa NEEZ R THAEZREMEIERZ /RS 2o 7- (Figure 1-6), BRCAI B
AT D RISLRRDS AFIIBIZIB W TC, A7 230 71 CDDP KON R VL B S v DS M DA TR
IR A A U D B0, 2D T, BRCAI ZRAOFISNLIE VMl Tl%, CDDP KO K%V
NEV L ERICMRA VAT —F I [AEETHLI T FARY REAT XU 7TOOFHIX, AHEE
MERS 2D o712, —J7 BRCAL 1%, pS3 e ¥ v /37 1 (53BP)EETHZ LI2LY
DNA BT —HEOE WA 7 okt P — Ko aRET 2 0, &oic, Fxix
BRCAI1/2 BRI T 5 KYSET0 Miflizd T, A7 /30 7% DNA #1542 755 T 250 A K

(2% LT 53BP1 %41 L7z DNA HENEITKAE LHRIER 2 =7 lREME 2 WS LT D %2,
Trbb, ZhbDZ L EEZbED L. BRCALZ BERIOEEN MBI B W TA T /8
U 7%, BRCAI ZJT L2 KIC L VW DNA IG5 275587 5500 A KD REME 2 FH e I HE 5k
T HAREMEN RIS TV D

FZ R0 T, B AMES o7 (BCRP) KON P KX X8 (p-gp) DI /FHEHA
TH 5", P-gp XO'BCRP 1L, ATP fEA T v MEEARTH Y . HIIRANICER L2 2
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fas~EHT 28D N T AR —F —L LTCOBREEETDH M, 2D h TV AR—H—

PN AIEOMIBNEEEICEEE KT L, &RITHZ LT, BUBNAERZHT éw_% z
DENHIVTUND P, ARBFFECHH L7z 6 FEEOFLRAIKIZOWT, 5-FU KON RF Y e v
IXBCRP DHEETHY ), REXFEALKDRRFYILE T L P-gp DEETH S 7Y, 372
bbb, BENAITOAT /8 T2 X DB OB RIER I, A2 e
DRI LT, PLBAEOHPLNEFE RO HEIN &\ > 7= Y B RE2 A 7t F LB 5 L T 5l

HEMENE 2 BiLbH, KYSETO MlfiZB W TA T8 71k, 5-FU KT R4 25T 5k

SMEZ AR S, R VLB kT D R M 2 FH SR AYICHE 98 L 72 (Figures 1-5 &
W 1-8), LN T, TN TI2L B 2o HNAIDEZMERRIERIZIT, YoM
NIRE DN —HEGT 5 B2 N5, TOHE5%, EYOMMNEREREOFN2 &
DML N LETH D,

PLEX Y AZ 3 7%, BEN AW TS BRCAI 28 BRI OB 5 AUHIREIZ 38\ TV ek
SMEE R LTz, SHICAT %) 7%, BRCAI B4R OV B O5E S AR BV T,
CDDP, R¥x YV /LB SN-38, 7EYHI KN, 5-FU KON NEZFENLOKEZMELZHETH L,
BRCAI R T1X72< BRCAL2 WA O AN AVFIBIZIEWT CDDP, R¥ Y LE T |
SN-38 X O &Y 1 X RO A RIS T 5 2 L RSz,
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5 NE

ARE T, BENAMBROTN AIEEZ M RIETH T 3 T OB OV THRE L72hE
R, ROFMAZGT,

BIED AR N TH Z )Y T

1 T RS R AE A AR P B 2o~ L. 4512 BRCAI R %9 % KYSE140 Hifaix
BRCA1/2 BARITH % KYSET0 Alifa & bhifs U CrmW gzt 2 s L=,

2 BRCAL2 R OFEIZESH 57 CDDP, F¥ YV /LB Y, SN-38, 7Y 13 K, 5-
FU MR Rt Z /L0 R VE 4 Bk 7=,

3 H I DNA 154 F% T A5 A THS CDDP, RF V/LE > SN-38 K NTE

X RO R L, £ O/EMIE BRCAL2 B4 0 KYSET0 iz 1 THH
I T o7,
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$23E BRCAI2 BAROBENAMIICEIT 523530 712X %5 DNA BEREEZ N LI-H
23 AU SRS M D BE SRS P D fE B

FIE  fES

85 1 B ClX. BRCAI2 ZEERPEE D% LR O BEN AW T, BRCAL2 BAERT
&> T PARP [HEZL L DNA HIEZFHHE T N AEELMEAGDOE D Z LIC LY BRAFRRIR
WNREF O D AREMEEZ I 6T LT,

PARP1 (%, 1 REHBEEICKT 5 DNA EEENE Th o AR EEE 70 L OEERKITN 2 .
FRIFIFE 2 2 AETE O 5ER 72 DNA ARSI GEIE IR T b 2 RBRHIRIGE & 22T 5 ),
S HIZ PARPL X% DOEEFIEMEIZ L W DNA H8E5EZ~0 Mrel1- Rad50-Nbs1 (MRN) #H K72
£ O DNA EEIK T ZFFONATe Z & T, MHREMAMRZEEORMKICE G325 9, Lin-> T,
PARP1 ZHEH) LT 54 F %0 7%, MREIZEBIT D8k~ 72 DNA (EEEIGCEEE RIFT L5
R HID, ETZEEN AMIIZIB W T DNABE~— I —TH LN Y VERfk e 2 ko H2AX
(YH2AX) EREEORIME . T30 THHORBRZMEOMBAMHET 2 Z &AM E S Tn
%M, 725, BRCALZ BARIORE N VI TA 7 %) 712 X % PARPI BEEiE
OLEX, DNA HBEISEKGZMET 252 &1k Y CDDP, SN-38, KXYV LBV ROT
Y u I ROBZMEEZHEEOICHEET S LRSS,

PARP [HESIL, FHFRLAHL X AETERESI MK T LT D BRCAI/2 ERILDO W /M F
T, DNA B = 7 — B O @ iy B FEE RIR SRS A 2 TOE 8, 5RO IR pE = E A &
R0, D—J5C IR X AE L AETE FTRE e BRI CBE D SR H 40 5 78 ' BRCA1/2
B AERI DS AUHIIIZ BV CRE 7 DNA BIENFHE S N5, BEREOE W IR
FERAFIRERFE AN TCHET 2 1Y, 9725 BRCALZ2 AR OAEN AFIIIZEB T 545 %0
712X % CDDP, SN-38, R¥ VLBV RONTEY 7 I ROMBEH RS EHEBERICS,
WA IR R R S & O TLEN B 535 Z E RTINS,

% 2 CARBE TIL,BRCAL2 BRI D KYSET0 Mz 351 247 /3 U 712 X 5 PARP1 @ DNA
BB TR D EEHAIZL D CDDP, SN-38, KXYV L E T U ROTEY v I ROMHER
7R S PEHE SRR T & B & 202 B 728 in vitro |2 THET LT,
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Ffh ERGE
1. 33K

DNA (K7 v 7 A % F—8 (DNA-PK) fHEIKTH D NU7441 1%, &L 7 A L LFk
MSEMNSHEEAL7-, CDDP, SN-38, F¥ Y/t FEYEIK, 5-FU, FEZXELK
O REXFRE, FH1E, F2HTREZL0EMHLE,

2. Hipa
b MEENSAMIETH S KYSE70 Mifidi:, 13, FE2H T _X7=boEMH L,

3. HfERE I o
AR OREFRIIZIT, 5 18, 3 2 §iCik<7= D-MEM % 7=

3. MR s
MEEERIT, 13, F2H TR HIEIC T T 7=,

4, YT AEZ LTIy k
4-1. FIR DR

R L3I, 1%, F28H TR HFEICTEM LTz, AEREIX, Table 1210k
i7 %5 KYSE70 A3 5 %3P D 1ICso fEFHTIC 2 5 X OB E L, ENEH, 5-FU: 5 uM,
CDDP:5pM, REZF+E/1:2nM, F¥FY/LET 2 100nM, SN-38:50nM, TE> 12 3 K:100
uM K ORAZ 3 710 uM & LT,

4-2. FMRFRAE N TS AR D IR

KYSE70 iz 2x10° cells/well/S mL OHfaHEE T 60 mm 7 1 v = (AGC T2V /7T A
MRSt ITHERE L. 37°C, 5% CO, 5t FIT T 47 ByBEEE LT, T D%, B A W5 RZE
L. 0.1%DMSO &4A D-MEM X34 730 7 (10uM) GaEEKZRM Lz, LT, 47
SNYTZEIG 1 FFHBICHOESRKREZRE L, FEMEZHRIML, 37°C, 5% CO, &£ T
T 24 BpfEEE Lz,

4-3 GRS R
4-3-1. XV TNy T 7 —

Tris-HCI (& -7 A /v A F018) 6.06 g Z EBHKICEEfE%. 0.IMHCLIZ T pH 6.8 & L, 100 mL
\ZCHME L 72 0.5 M Tris HCI (pH 6.8) 350 uL, R7 I ufiiifg U 7 & (SDS. & L7 A /LA
f¥)0.1g. B-A/NH T h=H 7 —)L (Sigma-Aldrich)300uL, 7'V tEwr—/v (L7 A /v LF0
J)300 L, 1% 7 HET = ) —LT— (BELT7ALLHF) 50 L ZiES LR L7, R
BRI TRAF LT,
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4-3-2. 1XyKEhN Y 7 7 —

Tris-HC1303 g X OV Y v > (B 17 A )V AFEHER) 144.1 g Z@HIKIZTILIZA AT v
752 ETI0KENIN Yy 7 7 —&AERR L, £ D300 mL (2 SDS 3 g &L C3L &35
TR U7, BRI ILEIRIC TR LT,

433, TO T 4T Ny Ty —
Tris-HC19.084 g, 7'V 2243249, A% ) —)L (FHTFAT A27)0.6L, &K 24L 2
RLIRAETHZ & TR L, PARZIIERICTRE L,

4-4. BriR DRI K O

CelLytic™-M Cell Lysis Reagent (Sigma-Aldrich) 1 mL (Zxf L, DMSO (2% f# L 7= 10 mg/mL
T I T 2 =V AFIL AR (BT AV AROGHER) & 5 uL ZINA. AR & i
B 7z, #ifiZ oKk PBS T 2 [P L7z &, kim PBS ZIRIN L A 7 LA 73— THE 2 FIHE
L7, &0 iaismii % 4°C, 1,700xg T 5 syhiz DB (Model 6200, FRES4E7 R %)
L7c, £D%., EIEZWSIBREL, Mia~<L v bxt L CHli% L7z Lysis 3K 50 uL 20 L,
M 2 T ST, 15 Do HIIEREIIE. 10 S3FDKEm FIZTHREE L, 4°C. 9100xg, 1547
i Do L 7o, 20 RiEEEIN LT, IEIW L7z BBiCBITF 2 o7&, YurAg
/7yt477yF7f%kﬁ%(Ei74wAﬁ%ﬁ%)%ﬁWT77yk7f*F%w”
WCTHIE LT, 0%, SAMMSREBIKD X /=0 BB 2 MR < 2 pg/ul ISR LT,
FRUTRIRIE, AR L XTIy T7r—tzhth 5:1 OFGICTRA LK
4. 95°C, 5 4r[HJ4LiE (My cycler, Bio-Rad Laboratories, Hercules, CA, USA) 95 Z & TZL
IRV 2 AT O BARE D BRI TV 2,

4-5. FBRIKE

7.5% (PAR) F721% 10% (B-actin) @ SuperSep™Ace (& 17 A /L AFEHIE) 2 Huv, 7L
—HH 720 20 mA DEEHZ AE-8135 <A /XU —I1300 (7 ~—kk= &4, Tokyo. Japan) %
HANT IXPkEN Ny 77 —NTHEET LI EICL Y ERIKBNZITo 72, BRIKENFD Z N
7 'E&IE, PAR OFRHIZ 20 pg & UB-actin DFEHIZ 10 ug & L7z,

4-6. 7T 4 T RNT Ry F T

ﬁhm%%T% #EI L7228 5 POWER PAC 1000 (Bio-Rad Laboratories) % fV T 100 V @
KEEICT 1 KHEETHIZEICEY, N EHAZ ) —/UZ LY 5 5 RIEBKIBALE 21T
STeRY 7ok =5 A7 L (Clear Trans®SP PVDF Membrane, & 1= 7 1 /L AF0GHE
WY ICHIRB L, £0#%., 1% AFLAINYT (BLE7A 0 LFHEE) 54 PBS-T (0.1%
Tween®20 &4 PBS) ZHWT, EE5H DA LT L& 37°C, | RS+ 52 LIk 7
X T T oT,
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4-7. PURBOE K ORI
—PLIRIL, Can Get Signal®Immunoreaction Enhancer Solution I (HFEAGK 241, Osaka,

Japan) Z AR E L CTHWHB L7-~ U XAkt b PAR HifK (Catalog No. 4335-MC-100-
AC. CloneNo.10HA, 1000: 1, TREVIGEN, Gaithersburg, MD, USA) } ! PBS-T % #ifRifk &
LGl L7z~ 7 AHkHLE FB-actin HL{A (Catalog No. 010-27841, Clone No. 2F3, 1000: 1,
LT AV AR 2 H L7z, PAR K UB-actin IZ81F 5 “kHLIRIL, Z£4E 4 Can Get
Signal®Immunoreaction Enhancer Solution IT (HBERE L) M OVPBS-T Z ARk & L CTHW
L= AR X —PEHETi~ Y XAE /7 1 —F L IgG Hifk (PAR. 10000: 1. pB-
actin, 25000: 1, GE Healthcare) ZfHH L7z, 72w X 7D AT L% PBS-T ThH
L. 4°C I TR Z —BSOs S 7z, A 7 L% PBS-T T L7-% . ImmunoStar® LD
(& L7 ANV LFeEHiEE) (2R L, 5 0MERE 3252 & T, HRP L& 2 L=, HRP Ked
FHIE, VersaDOC™5000 (Bio-Rad Laboratories) (Z L W #H L7z,

5. MERe Sy s g ik
5-1. KR OFH R
WNIE 1 =, E 2 filoR N FEEHOWTEMR L, FRAAKROEE L, FFh
CDDP: 1., 5 }2 T8 10 pM., SN-38:20, 50 & T* 100nM, R Y /L E L 21200, 500 K O 1000 nM,
FE>Y 1 3 F:100, 500 KOV 1000 pM, 5-FU: 1, 5 ROV 10pM RO REZ F &1, 5 K10
nM &L, AT 71F5uM D EHIC LTz, RBHNAIDMERRE X, Figure 1-3 I
BT % KYSE70 MifuI 31T 2 Mt HE RIS Llc @R E L2 b L ITRIE LT,

5-2. AERQFEFE K OMTHY A SEDERIN

KYSE70 #ifE % 2x10* cells/well/ 100 pL O flifn % & CE A 96well plate (Corning) (ZHHAFEFE
L. 37°C. 5% CO, ScETITT 24 KffHIEHR L1z, D%, HRKREAZBRAREL, R L723K
WA 100 uL TOUWM L, 37°C, 5% CO» §elk FIZ T & 51T 24 W53 L,

5-3. Al E E K OV i LB

B8 96well plate O D-MEM # W 5[FRE L, MlaAoKe PBS T2 [mYEF Lz, £D%., 4%
RIBNVLET AT E R (BL7A VLRI 547 PBS 2RI L, ki TIZT 15 53FfE S
52 L THIRAREE Lz, ZO%MIEEZ 2 BIEE L, 02% R AF b (10) 7 F L7 =
=N —=T )b (BLT AV LROEHEE) S PBS Z I L= T 30 /0 #iE L7,

5-4. SupEatYL

Al PBS T2 M L7k, 1%V ViEHKT VT I v (B L7 A4V AFeMEE) &8
PBS-T Z{RM L, FIRT60 EHE L, 7 my X 7 &21To7, WIZ, Hild% PBS-T T2 A
Pedgr L=t 1 kPt & LT PBS-T & VT 200 {247 L 72 Bt yH2AX (serl39) clone JBW301
(Merck Millipore, Billerica, MA, USA) % 40 uL/well 2% L, 4°C 12 T—Brs S 172,
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Z D% AL Z PBS-T T 2 \IWEH L. —kFifk & LT PBS-T # AT 500 (EAR L7t~ v A
IgG (H+L),F(ab")2 7 7 7 A > |, Alexa Fluor®488 Conjugate (Cell Signaling Technology. Danvers,
MA, USA) % 40 pL/well T2UINL ., =R T 60 57 [HFHE L 72,

5-5. dOGHIE

Al PBS-T T2 [FIPE L7-t%. PBS-T IZT 0.2 ug/mL (247K L7= DAPI ZifsL., =&
T 10 3EE T 5 2 & TRtz 2 Yufa L7, IRIC, MifaZ PBS-T T 1 [EIWEH L7, dtil
BRhIEAlE LT 2% 1,4-0 7 eV 7 1[222]4 7 % (Sigma-Aldrich) &4 PBS X O/ U &

n—/L (BLE7 AV LR0EHEK) % 1.8 TRG L2 A 1 well 4720, 1, 2328 L
Too VERR LT-RRIZ, M A A — 0 7 & T F U v 2SS Operetta (PerkinElmer, Waltham,
MA, USA) % H\W\T, 40 f5OMERICCTHLER T — % Z S L 7=, % D% . Harmony software
(PerkinElmer) #Z JHWCHIfNO DAPI Yufsalk (M) ik L. SMENIZEET S
Alexa Fluor®488 Dt JEIRFE 257l L, 45 96 FXONEEJ e LB 2 i L7, SR T D8
N yH2AX OEFEREIL, 1 well H720 100 fHLL EoffaZHE L, £ HMAaicisiT 5 Alexa
Fluor®488 O V) a iR 2 F L7z,

6. il A PH SRR
6-1. HEjk R

NU7441 X DMSO ’%Sﬁ’qiw:o #4Z,%J 7, CDDP, SN-38, K&V LET U ROTEY 1

2 RIE, B E B2 ISR HEEHOCCTEM L, S OICRIRITREREN D, JEK 2
f# (CDDP, SN-38, R¥ YV /LB 5-FU, REXFE/ALKONUML) RIGHRELIL, 3
5 (TEYRIR) RIIFGERTDHZ LT, REN I EREICRD X LSRR AKD KR
B IXZNEH, CDDP: 20 uM, SN-38:25nM, R Y /LE T 2:1000nM, 7€ & 2 K:1000
uM, 5-FU: 40 uM, KEZF &/ 10nM, 473U 71E 5 uM ROV NU7441: 100 uM & L7,
BTN AR OAZ 3 7 L NUT441 AR T D AEREIZ 0.5uM & L, FHAA
OB LT, Figure 1-3 (2331F 2 KYSE70 e o>l i HE e BH 55 525k 12 L 7o e =i i %
t EICERE L NU7441 OOFHABRHC R 2 I KYSET70 AR s UBFERLEER 28 & 37,
DNA 7717 A %) —E8 (DNA-PK) OMREZFLET 2 Z ERME SN TV HRES
= 102,

6-2. AR FE & OSRIK OB
F1E, FB2HICRRIZHEIC T T,

6-3. MRS oW E
H1E, B2 8N B TITo 7,

7. WEFFERALER
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2T OMFHIENTIZ Graph Pad Prism (Ver. 8.31, =ATF —=x7) AL TfTo72, b7
ERREIT R TPIME + R (S.E) TR L7z, ZHEMOLIIZIE, Bartlett SEIC LY
Sy R L, FBOGE IR, —IoELE S BT 1 Dunnett 8E & SUEHNE —SohLE )
BT DT Tukey MiE &3 L, FESE0 B DA 1% Kruskal-Wallis #2417 > 7212 Steel-
Dwass DZ B ZEH L7z, RBETOREICIBW T, fERFE S% AT (M) 27 EEH
n &Lz,
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FEIH MR
1 PARPEMICRIFTF T /R) T DS

KYSE70 a2 35T PARP {EEDFRIE CTH 5 PAR ¥ XV HORBLEIZRIFT AT N
TOEBERF L, ZOfE,. KYSE7T0 fIZEB W THAARLEOFEIZEDL S
7°70-210kDa @ PAR % > /X7 EORBNRD bz, 478 7%, PN AEOIFE TR
FLETONFHIZEB TS 70-210kDa D PAR % /87 E DR 2 BHE WD SHET-
(Figure 2-1),

\. @& &k

ff"ﬁﬁf f

Qlaparib (10 uM) ” *

— 210
—140
—90
70

| e —————— |—-____:,,5

Figure 2-1. Effect of olaparib on the PAR levels in anticancer drug-treated KYSET0 cells.

Cells were seeded onto 60-cm dishes. After culturing for 47 h, cells were treated with or without 10 uM olaparib
for 1 h, then exposed to an anticancer drugs for 24 h with or without 10 pM olaparib. Total protein was extracted
from whole cell lysates and western blotted for PAR and p-actin (reference) proteins.

Miyamoto K., et al., Anticancer Res. 2019,39, 1813-1820, Figure 2.

PAR
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2 HFIBAENFET IENYH2AX OEFICRIETF I ToEE

PARPI /X DNA — A&k QT AREHBEEE ZRET 5720, FLAELLFTIZHIT 5 DNA
HE~— I —ThHDHENYH2AX OEEIZRITTA TN T OREBEEZRF Lz, T ORE,
CDDP, SN-38, R VLBV U RO E Y 1 I RIZEW T DAPI Gliiaks) et S 7-fEikic .
BHE 72 yH2AX OREEENRRD i, A7 80 ZHEICEI Y T OMEMNHER TE 7=
(Figure 2-3), —5. 5-FU KOV K& & /IZEIL T, #HH@*%%ETEZ“C“ODszAX D IE:
X, AT 0 THERZB W T ORI &7 (Figure 2-2),

Olaparib 0 uM Olaparib 5 uM
fHEA}( DAPI Merie yH2AX DAPI Merge

Olaparlb 0 uM Olaparib 5 M Olaparib 0 uM Olaparib 5 pM
yH2AX DAPI Merge yH2AX DAPI Merge yH2AX DAPI Merge yH2AX DAPI Merge
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uy 0w | u

o= T N - SR
— -—

= o

] -

2o (=]

=1Lt (4] “

g =] =]

8l & g

8 - —

F— (=

2| =

1NN BN S A

(T @

w 2

Figure 2-2. Representative images of YH2AX accumulation caused by anticancer drugs
with or without olaparib in KYSE70 cells.
Cells were seeded onto black 96-well plates. After culturing for 24 h, cells were exposed continuously to an
anticancer drug concentrations without or with 5 pM olaparib for 24 h. Cells were immunostained for yH2AX and
its accumulation in the nucleus was examined by Hamony software after counterstaining with DAPL
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Figure2-2 (2R L 72 BB IZ 35 1T 2 B NYH2AX 8GR % E s L 7= fE . KYSE70 flifaic
BWCTAHT/NU T (5uM: F 36 =743, P<0.001), CDDP (1, 5 %O 10 uM: F3.6)=7.43, P<
0.001), SN-38 (10, 50 & T} 100 nM: F 3.6 =3.51, P <0.001), R //LE I > (500 %8 1000
nM: F3.=21.02, THZFHN P = 0.01 L' P<0.001) LOTEY 13 K (100, 200 & T 1000
UM: F5.6=20.55, P<0.001) 1. #&WN yH2AX OEMAZBEE IS EZ, —J7, 5-FU(1., 5
F OV 10 pM: F3.16)=73.67, ZZH P=0.99, 091 % 1*0.99) KO KX F&/L (1, 5 K10
nM: F (7.1 =50.24, ZILEH P=0.99, 0.67 X1 0.32) %, KYSE70 MifulZ31F 2N yH2AX
DEMEF R Loz, EHIT, AF/%) 7 (S5uM) & CDDP (1 LTS5 uM: F .6 = 7.43,
ZHZEH P<0.001 (1 uM) KT P=0.0011), SN-38 (10 Z X 50nM: F 3.=3.51, THELN P=
0.0015 %11 0.013) KONRF VL E T2 (500 nM: F g.6) =21.02, P<0.001) OIAFF, F A
FELISN DB AIRIZI T DN yH2AX OEMAE A BB L, L LRns, 7307
X, 7EY E IR (100, 200 KT 500 uM: F 3.6)=20.55, P<0.001) & DIAFEITIBNT, ki
BELEDTEY 0 I RONERETIEN yH2AX OEBE A EICEBR L, — 5. 47307
HAFETIZBT S 5-FU, 5 KO0 uM: F 3.6 =2.51, EHNZEILP = 048, 033 L100.99) K&
O REZFE/A (1, 5§ KO 100M: Fa.6=5024, ZILEILP = 0.99, 0.25 % (10.99) »ikE
T HEEWN yH2AX OEFEITA T %) T ERRE TH-o7-, L7zh > TKYSE70 ffgiz B\ T,
F IR TNETEY v I FRERFICHEET 2N yH2AX OB RERFIICHEKR S
. CDDP, SN-38 LI RF VLB ATENTIL, T 5N yH2AX ERE O 7
HEERNFE 8 HALTe (Figure 2-3),
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QO Control @ Claparib 5 uM
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Figure 2-3. Effects of olaparib on the yYH2AX accumulation caused by anticancer drugs in KYSE70 cells.
Nuclear yH2AX fluorescence intensity was obtained based on the results show anricancer drugs with or witout

olaparib in Figure 2-2.. Each point represents the mean + SE (n=3). Error bars are shown behind the symbols

Sigmificant differences were determined by repeated measures two-way ANOVA followed by Tukey's test (*P

<0.05, ***P <0.001 vs. control, ¥ P <0.05, 1P <0.01. 111 P <0.001 vs. anticancer drug only).

Mivamoto K., ef al., Anticancer Res. 2019,39, 1813-1820. Figure 4.



3 FAIRYTHEFETOHD AEBEZMEIZKIE T DNA-PK HERDOEE

BRCAI1/2 ZERIND 3 /AN X9 5 A4 F /80 7 OHEfaBEFE I HI/E 1L, DNA-PK 23101
I 240 5 DNA B = T — B O @ il S IEHR [ RS & O T Ik 5 2, 20
7o OARMGETIL, BRCAL2 AR OFIE D AN 31T B P10 A SRS ME O FH e i) 70 B TR %D
R, HHMAIERFE ARG G OTLENREE T 5 LB 272, £ 2T DNA-PK [HEFHK TH S
NU7441 OfFERREEIZOWTHRET L7z & 2 A, KYSE70 M2V T, 100 uM @ NU7441 (F
36 = 18.09, P < 0.001) \ZF1T D MIFLIEFELEIEH 2O 540, 100 uM LA T O NU7441 1%,
ARHETEIZ 2R L 72 Do T2 (Figure 2-4),

— —
co o [
(= o =

1 1 ]

Cell growth (% of control)
@
o

wdek
40 -
20 -
Q(,::\ {}'\ LY J\ﬁ .\QQ
NU7441 (uM)

Figure 2-4. Effects of DNA-PKinhibitor on cell growth in KYSET0 cells.

Cells were seeded onto 96-well plates. After culturing for 24 h, cells were exposed continuously to
Cell viability was determined using the CellQuanti-Blue Cell Viability Assay Kit. Each point represents
the mean * SE (n = 4). Emor bars are shown behind the markers. Significant difference of cell growth
curve were determined by one-way ANOVA followed by Dunnett test (**°P< 0.001 vs.control).
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LA AR D A AR P VR ]~ K% 1E 3 DNA-PK FHSESE NU7441 OB L BREI L& 2 A,
KYSE70 HHIEIZ3V T 0.5 uM D NU7441 [ Z R VLB (F 927 =35.1, P<0.001) DO
HEHE P R A S R~ 7 R &8 72 b DD, CDDP, SN-38 KON E Y 1 3 F#l
FEPHEAEA 1T A A K IE & 72 v 7= (Figure 2-5),
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@ J J
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OIS NN e o NN e
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Figure 2-5. Effects of NU7441 on cell growth inhibition by anticancer drugs in KYSE70 cells.

Cells were seeded onto 96-well plates. After culturing for 24 h, cells were exposed continuously to an anticancer
drugs without () or with 0.5 uM NU7441 (@) for one week. Cell viability was determined using the CellQuanti-
Blue Cell Viability Assay Kit. Each point represents the mean * SE (n =4). Error bars are shown behind the
symbols. Significant difference of cell growth curve were determined by repeated measures two-way ANOVA
followed by Tukey's test ("™ P < 0.001vs. anticancer drug only at the indicated concentrations in KYSET0 cells).
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30 TN K D P08 A FEDOFR ) 72 i M R VE A 12 X9 DNA-PK FHE3E NU7441 O 52
3. KYSE70 #MIC BT 0.5 uM D NU7441 1%, 4T %Y 7HAFFI2BIF 5 CDDP,
SN-38 KON T &Y 1 X ROMISHEIELE AT L 2o b DD, AT 30 THIETIZ
BUFDHREFYLET Y (391, 781, 15.63 KTN31.25nM: F 927)-44.03, P = 0.033 (3.91) K&
VP <0.001(7.81, 15.63 }2(*31.25 nM)) OfaIEFELE R Z S SRR~ 7 b S&
7= (Figure 2-6),
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Figure 2-6. Effects of NU7441 on cell growth inhibition by anticancer drugs with or without olaparib
in KYSE70 cells.

Cells were seeded onto 96-well plates. After culturing for 24 h, cells were exposed continuously to the
anticancer drugs without (O ) or with 5 uM olaparib (@), with olaparib plus 0.5 pM NU7441 () for one week.
Cell viability was determined using the CellQuanti-Blue Cell Viability Assay Kit. Each point represents the mean

+ SE (n = 4). Error bars are shown behind the symbols. Significant difference of cell growth curve were
determined by repeated measures two-way ANOVA followed by Tukey's test (***P< 0.001 vs, anticancer diug
plus olaparib 5 uM at the indicated concentrations).

Miyamoto K.. ef al., Anticancer Res. 2019,39, 1813-1820,Figure 5.
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A BE

A Z 30 71X, KYSE70 MfEIZI VT, FLA DO IAF T R OFEIAF TIZEIT D PAR ¥
N E W L7 (Figure2-2), & HIZA4 7730 7%, CDDP, SN-38, R¥ YV LBV U RO
Y E I RRFHET OIEAYH2AX OEBEEZ A EICH RS E72 (Figure 2-4), LN L7225,
DNA-PK PHEZK TH S NUT441 1%, 4T3 T2 KD 2 S HUH A RO A PERE 38 50 I % I8
59 L 72> 7= (Figure 2-6), L7275 T, BRCAI/2 BAER TH HEEN AT D4 T 3
U 7N K BP0 AVSEDFE R 72 S MRS E I 121X, PARPL IEMEOHNHIIZ L 5 DNA 5D
HRICER T2 L RIS,

BERES ARIAEIZ 3510 5 PARP OIEMEIX, AIRER O Gl W76 S Wi~DOBATICHE 2 A
7 U v E ORBEZHK S SN AEET 25 1919, oF 0 | i ASIFFE T OREN
ARIIEIZ I 1T D PAR # /37 B OFBIFHEIL, MlaiZisit 2 PARPL AKFMEOMIIaYEsH 4 7~
LTW5%, —F.CDDP, SN-38, R¥ YL b v FEYE IR, 5FUKLKRREZXFELT
ZAVEIITREDS AR 109 7 SE S VAR 109 B MR VEREHERE 17, KBS ARRRE 100 A
A1 e O A T ) —< Il 1O (2B T PAR X N B DORBLAFHE S 5, PARPL (X, 17
FEFTET 5 PARP 7 7 X U —OH T, MillIC W TROEBENZ N, £/, 707
IZ.PARP 7 7 X U — D72 7>T % PARPI §5 51| ’%%Yﬁ‘ﬁ%ﬁﬂéﬁ“é 12 L7273 T, KYSE70
ARIC 31T D PARP IEVEIE, AT /30 712KV PAR # /N7 EH)NF WZHKR L2 &
5. PARPI AP TCTH L Z LR ENT WD, L7eh > T, BRCAL? %réij)ﬁubwrﬁwH@
IZBNWTA TN 71X, Hildd PARPL iEM A% 5 Z & T CDDP, SN-38, K%Y/ LE¥
V. TEYE IR, 5-FU KO RE X v usatd 52l 5 et nE s b,

ENYH2AX OHEFEIL. DNA HEISE T = v 7 KA MAFTh 2 ataxia telangiectasia
mutated (220 B X RN H2AX BV VBB d Z Ik 0EiRT 2 1Y, 20— TN
YH2AX OEFEIL, DNA G 2 EMERREE T b 5 fy LAY FEFH [RI RIS A0 HH [RRE A4 %
B 51T 5 N1 Z BB ~EM S, DNA HIEEEEZRE L, LEIZIG U TR 2
TLESE S M, I AMAIZ B W TA 7 %) 7 EALE R O NyH2AX SERE B, 47 %
T IR PR AE & b U O RIS VW TR 1D BIENRAMSO R AFEIZE W T
PARP PHESKIZ, CDDP'Y, FX vt 1 SN3RWIKRTFEY 2 I K 19 RNiFE4 5
DNA HEEAZHAKIEL 2 L THIREZFET 22 08RD 6N TWD, S HITHX T
KYSE70 HHfEIZ W\ CTAZ /3 71X, CDDP, SN-38, R¥ YV L ET U KRTEY B I RN
KT HENYH2AX R S, W] L TENYH2AX O TR CToh % 53BP1 OFEMRZHIK
SHDHZEEHLNZLTWS 2, 725, 53BP1 @ DNA G ~DHEMITA T /%Y
T ORI EERT D5 Z b, ZRHHERITA T R TRENYH2AX EREEOHEKEZ N L

T, IS AFEDOF AR M TRIER 2358 L TV D ATREMEZ R L TV 5,

AINZHRZS AKEREIZ 3T SN-38 ERIC RaRA Y AT —FBIHEERTHLI I T TR
CDDP & Lt#E LT, A F7 /XU 7%, 7EF Y 1 I FLERFZEIT 5 PARPI-DNA #H AR &
EHARSED M, £7247 ) 7HEFTOTEY 1 2 R, PARPI ® DNA ~OFEfEH O
R 2 U CHRM 2SS M RIER AR L, 20— TH 7 M7 v 0Zxt LTk PARPI
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FERIGTEDPLEIC LV FERA R MEIIR 2 R 2 L ARD 5L TN 5 Y, DNA EICHitE S
Nz #2378 1X, DNA X7 L7 —FI2k > T, DNA 2895 2 & Tk Eh %9, DNA
BEAZFHRTLHZENRESN TS D, 3706 KYSE70 M2z T, CDDP, SN-38 &
ORFYNLEVEHBRLT, 270 778y e FIcXVFEsns DNA HiEE
RS EEKITIEL, DNA RICHifE 415 PARPL 23B5- LT\ 5 EHEfl S 5,

DNA-PK [HEHKTH 5 NUT441 (X, FRA VY AT —PHLEENFHE T 5 DNA BEIT
HEBE AL S 20 P USRS ME AR5 12D, MilaTIE, U SR EEE 9 5 DNA
BEIZ LT, ZOHRERRRITIE U2 FrRA 72 DNA BEREK A2 TTESE 5 129, s A3
& RP L) 72 DNA [E1E#R I 1X. CDDP 72 £ 0 DNA ZRAG AR I RIFA A4 < (E15 . HIEHR Y
B2 DNA AR ONCHEEBR BMEE . SN-38 25 de MR A V) A T —BIHFEIKITAH FRIFA A4 %
BEEMO—AFREGEE, P ey 25T bRA Y A T —PIRERITH IEFEFRRIR
WiE e, T LTTEY u I Regite DNA 73 /b33 — RSB EERE Kk O LR EEE
Th 5 '™, £7-, DNA-PK OFHFEIL, MlalZds T 2 dr s FErR R G & 2 RE T2 2, 3
72H KYSE70 M35 5 NUT441 1%, RV ILE S UNFHET 5 DNA HIEICx LT
B et O IEMR R RS G 2 BLET D 2 & T, A7 Y THE T RO Toz it %
B L, ZO—F OB AKDEZMHITITEEL KT S eho o LRI LD,

BRCAI1/2 ZEEFIOPREN AN 35 1F D PARP [HE RO AR5 EE 1L, DNA-PK BH.
I THDH NUT441 I X 0 EEI L 22, [FEEIC DNA-PK 7% B2 72 48] 4 48 5 & LAY EFE R R
fao aRHET 2 shieldin EEAROHFIZ L > THETFH T2 & zﬁif&ﬁbéirmu\é 124 125)0 AN
b, BRCAILZ ERAEZFHTHNAMIICI T 547 30 7 O laEfE e EEM 21X, DNA &
W7 —BEOEWHMBIFHRE RSN EERBE 2T 5LEI 6N, %0)7‘:&5\
BRCAI2 B3I TH 5 KYSET0 Ml 31T 5 PARP BHESEIZ L5 CDDP, SN-38, K¥ Y/ v
VUROTEY B R RN MR E T, i BAOFERE R R R G O TUE
NEETDHAREMENE Z BN D, L L7 5 DNA-PK OLE X, 47 /)Y 77 o CDDP,
SN-38, R¥ YL KOTEY v I Noxtd DS MEE2 355 L e - 7= (Figure 2-7),
72305, BRCAI/2 BPAERIOBIEN AMBIZIS T D4 7 /3 Y 712 K D FARA 2R s MEHE R 2 2R
2V, BRCAL12 ZEHA DM /MR I T 54 7 30 7 OffaEm L EE R & e v i Ik
FARAREAS S IXB L L T e HER I 5, —JF T & 1 BT, HHAIFRERImRRE S
EIE 72D BRCAL J U8 53BP1 ITHKAF L 72 DNA 5T 7 —#E O @ MEE R O TTE N 4
Z %) 712X % CDDP, SN-38, RV LBV U ROTE Y 1 I RICxT 2R 7285 M
SAERICE 53 2 AT Z2 "B LT\ D, ED72, BRCAI/Z2 BRI O EE N AAIRIZ 351
B AT %) TN K D FHFEM 72 s PR R A 13, BRCAL IZAE B LT E R 2t &5
2 Hivd,

PLE, A7 /30 71, BRCAL2 BAERIORIED AHIRIZ IV THIS A RIS K3 2 s M %
PARP1 {EME DA %24 L C DNA {52 # K I+, CDDP, SN-38, R¥ YV L b EKUTE
Y X RORBSMEEZHMANCEERT 5 2 L 26T L, £72. Z0O/F & LT DNA &1
T T —BHEE DS i O i BRI R R A G LB 5 L 2R W AT E 2 s LT,
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ESE N
AR ClX. BRCAL/2 B4 KYSE70 iz AW, A5 3 712 & 5 PARP1 {17/ DNA
HBEISEDOREZI Lo A SRS HHERIER I DWW TRE L2 fE 5. IROZ R %2157,

BRCAI1/2 BRI ORIE N AFIIZ BN TA T 28 713,

1. DNA #HEA 5T 5 CDDP, SN-38, R¥ VL ES U ENTFE Y v I RO % FH
FHYICHIIR L . FOERIZA T %) 712X % PARPL EMEDHEICE-S< DNA #5
BOMRKICER LT\,

2. FRiCTEY v RGBT 5 DNA BIEEZ K LT,
3. CDDP.SN-38. XV LE LU R ONTFEY 1 I KON 72 MERITEZN 5 13 . DNA-
PK FEEKIFRITH o 7=,
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MFE
KL TIE, BENAHIZ AT invitro FEEBRRIZEB W T, HIMNAOEZ M K4
TR TOEBIZONTRHRET LI R, ROFRLZIA SN LT,
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