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Overexpression of Annexin A4 induces chemoresistance to chemosensitive cells and
enhanced expression of Annexin A4 has been shown in ovarian clear cell carcinoma (CCC).
In this study, we have established stable knockdown of Anx A4 expression in ovarian clear
cell carcinoma RMG-I cell lines and demonstrated that knockdown of Anx A4 induced
chemosensitization to Cisplatin, Carboplatin, Epirubicin and Paclitaxel. Consistent with
this improved chemosensitivity, chemotherapy—induced p53 expression was increased. In
a RMG-I cell xenograft model, significant xenograft chemosensitization toward Cisplatin
was demonstrated by knockdown of Anx A4. These results suggest that inhibition of Anx
A4 induces significant multidrug chemosensitization in ovarian CCC cells. Thus, Anx A4
blockage might be a novel therapeutic target of chemoresistance in patients with
multidrug-resistant ovarian CCC.
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RMG-T (& h JREEBA MR IRSE) 13 JCRB & 0 AF
U7z, HAEIE RPMT £5 M1 10% ™ 1 i (FBS)
(HyClone Laboratories, Logan, UT, USA) .
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Tesque, Kyoto, Japan) Z¥sINIL7=H D% H
VY, 5% C02 D377 CA vHFaX—F—Th
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RMG-I NC7 & RMG-I AnxA4 Y4 & RMG-I AnxA4R5
I% RPMI medium + 10% FBS (ZH&¥# L. 1500
cells/well M T 96-well plates (Costar,
Corning Inc., Corning, NY, USA) (ZF &,
48 , 72h, 96 Wfff], B L1z, ZNENODIE
12 88 T WST-8 assay (Cell Counting
Kit-SF; Nacalai Tesque, Kyoto, Japan) {Z
L. MO EE %2 microplate reader
(Model 680, Bio—Rad  Laboratories,
Hercules, CA, USA). Z W CHIE L7,
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AL RIPAbuffer (10 mM Tris-HC1, pH 7.5,

150 mM NaCl, 1% Nonidet P-40, 0.1% sodium
deoxycholate, 0.1% SDS, 1x phosphatase
inhibitor cocktail (Nacalai Tesque)and 1x
protease inhibitor cocktail (Nacalai
Tesque) ) IZ¥EMRE L. .04y BfE (13,200 rpm,

4° C, 15 min) L., .0 BWEZ UL LTz, #

VR E O YE Y bovine serum albumin
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SDS-PAGE 4 s (Wako Pure Chemical
Industries, Osaka, Japan) Z HAWTHHEL.
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Biotechnology, Santa Cruz, CA, USA) . &
% UM X rabbit polyclonal anti-p53
antibody (#9282 ; Cell Signaling, Boston,

USA) 12T 1 WHUARIL A IR T 1 KT -
72, PVDF fi% TBST “C 10 %[, 3 [AI%E4 L,
horseradish peroxidase (HRP)-conjugated
donkey anti—goat  IgG (Santa  Cruz
Biotechnology) & % % HRP-conjugated
donkey anti-rabbit IgG (Amersham
Biosciences UK, Buckinghamshire, UK) T 1
WA S % R I5.C 1 K47 - 72, PVDF %
TBST T 10 4rf. 3 [AI¥E¥ L. enhanced
chemiluminescence (ECL) reaction system
(Perkin-Elmer Life Sciences, Boston, MA,
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reverse—transcription-PCR (RT-PCR) %% H
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RMG-I-AnxA4-R5 {Z31F % Anx A4 D mRNA D
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Valencia, CA, USA) Z MW\ TENZN O
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Reverse Transcription Kit (QIAGEN) 7% FH
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reverse; 5 —CTGGTGCCTGGGGCG-3" % AV M7=,
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ZEPESH, 30 B 60° ClzTT=—Y 7,
30 B[ 72° CITTHEEE 25 4 7 W To Tz,
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penicillin-streptomycin (Z %%k L . 1500
cells/well M T 96-well plates (Costar,
Corning Inc., Corning, NY, USA) IZF &,
24 WIS EE L. fRx 7R o i £l (0-300
uMCarboplatin0-50 p MCisplatin, 0—-1, 000
nM Epirubicin) IZ 588 &, 72 B ICATE
L T2 HMkE % WST-8 assay (2 & Y HIE LM
JEEFEAS H0%H] S 4125 B Al O B & IR E
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=1t TR LT, BilR 7T AR U A% 2
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Cisplatin % i 2 [0l O#EME T 4 B E LT,
FEAREIT RS x MR x MK VHEAE L,
HEANBE T 4 WRICHEEEREZ L7,
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B4 %72, Anx A4 @O shRNA Z 22 EFBL &
HZ LT, Anx M ZEFIC ) v 7 X7 &
7= RMG-1 HakK 2 837 L 7=, RT-PCR fi#hfT,
Tz AZ 7wy MEIZEID, RMG-T #llfd,
oy hr—/L_ 7 Z —HLELEE (RMG-1 NCT7)
& HelE LT RMG-I-AnxA4shRNA-Y4 (Y4) &

RMG-T-AnxA4shRNA-R5 (R5) "Ti& mRNA L)L

BRI BE LUV T Anx A4 OFRBIH] S
NTWDZ ENHERINT (Figures 1A,
1B). T 60 4 FERFEOAIE ORI M faE
FEIREICA B ETA LT, AnxAd D J v
X U THIREEE I R X AR B R 5 2
WZ ERHER SN (Figure 1C),
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Carboplatin DEZ M4 EX®3,

ZNHD 4 SORMBAREIZOWT, Cisplatin
& Carboplatin DES:MEZfENT L7,

NCT MIRIZ 31T % Cisplatin @ IC,(11.2 u M)
& Hel: LT, Cisplatin @ 1C,, 1% Y4 i &
RS Ml CHERIK T 2RO (Y4, 5.8 uM,
p<0.01, R5; 5.0 uM, p<0.01) (Figure 2 A).
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fa > (130 wM) & bl LT, Y4 Hifi & RS flfi
WCBWTHERIRT 2RO (Y4; 63 uM,
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Anx A4 @ 3 B # #l 1X Epirubicin &
Paclitaxel DEZM% M\ EXF 5,

W2, 77 FF AL TIRR A DALk
B H WS T b Epirubicin &
Paclitaxel (Z%F9 A& & Anx A4 RHL L
DR Z AT LT, Epirubicin @ IC, (ZF
L T.NCT7 cells (256. 7 nM) & Ehilz L T, AnxA4
DORBEEEFEN ) v 7 X0 S8z Y4 &
RS TIXAERK T 258872 (Y4; 180.3 nM,
p<0.01; R5 cells; 159.1 nM, p<0.01)
(Figure 3A), & 51T Paclitaxel (Zx9° 2% IC,,
% NC7 cells (5.5 nM) & Lb#g LC, AnxA4 O
B AEFIINC ) v 7 X ZH7- Y4 & RS
TITABMET 2B (Y4 cells: 2.9 nM,
p<0.01; R5: 3.0 nM, p<0.01) (Figure 3 B),
Epirubicin & Paclitaxel (Z-2WT %, Anx
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SN BB AR AR (2 38\ L Anx A4 D FEBLZ 4]
HilT 2 2 & RPUEAEZEEZ [ LT o nE
IMEHGNZT B, NCT & Y4 % ICR
nu/nu ¥ VA TFICBELI-E ) /T 7 bE
TNEER L, MldsAx Ik,

Cisplatin &% \\Z PBS Z 2 [A], RGN
%25 8 BT o7, MFITIH W T, PBS &5
FEIZ I 1T 2 JEBE OO B G FE X [RIFEE T d -
7oo NCTIZEWT, FHIMEBAFEIL PBS £ 5-
BET 1233 (= 88.5) mm®* THHDITX LT
cisplatin #&5-8F T 1246 (+ 243.8) mm* TH
D, NCT DB/ 7Z77 FETMIZEBWT,

cisplatin {2 X B HUEEIRITRO L2 h
-7~ (Figure 4A; p=0. 18), RMG-I BEEIZEB W
THNCT LEIEEDOFRERTH - 7=, 2K L,
YAY ) 7T T FETFICE W T, SRR
FEIL PBS e ERET 1402 (£126.7) mn® Th D
DIZXKF LT cisplatin #%5-8ET 176 (£28.0)
m® THY ., Y4 ¥/ TT7 7 FETIIEBWT
in vivo C cisplatin (2% B HHEEZNED
WENRBD 57 (Figure 4 B; p<0.01),

cisplatin & 5-EEICB1F 5 46 A HDONCT £/
7T 7 NETIIEIT L HE OB
DWW HRIT (3.0 £12.5% Tho=DITxf L
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+4.6% ThHolz, 46 HEIZEBWT, PBS AL
BB ANCTE ) 7T 7 NETAICERT
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+70 mg) TH Y., M2 AEEN RO
o 7= (Figure 4C), *HRAGIZ, cisplatin #%
BRI S 46 H B OEEEREEIC OV T,

NC7T ¥/ 757 FET/LTIE (800 =65 mg)
THoT=DIZR LT Y4B ) T 7 TV
DOIEEEEIL (250 =20 mg) TH Y . Anx A4
D)7 BE ALY cisplatin JEEZMEDIL
FEN in vivo THERO L7z (Figure 4C),
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