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Abstract

AIM: To identify proteins interacting with mul-
tidrug resistance protein (MRP) in gastric cancer
cells and to evaluate their effect on tumor cell
drug resistance.

METHODS: Proteins interacting with MRP were
identified using immunoprecipitation and mass
spectrometry. Of the proteins identified, An-
nexin A5 was chosen to further study its role
in drug resistance of gastric cancer cells. The
expression of MRP and Annexin A5 protein
in SGC-7901cells and drug-resistant cell line
SGC-7901/DDP was evaluated by Western blot.

The impact of Annexin A5 knockdown on MRP
expression and drug resistance of gastric cancer
cells was evaluated using siRNA interference
technology.

RESULTS: In total, 14 proteins interacting with
MRP were identified. The protein expression
of MRP and Annexin A5 in drug-resistant cell
line SGC-7901/DDP was higher than that in
SGC-7901 cell line. SIRNA-mediated silenc-
ing of the Annexin A5 gene in SGC-7901/DDP
cells down-regulated the expression of MRP.
The expression of Annexin A5 showed no
significant difference between SGC-7901 cells
and SGC-7901/DDP cells transfected with An-
nexin A5-specific siRNA. In addition, siRNA-
mediated silencing of the Annexin A5 gene sig-
nificantly reduced the IC;, values of cisplatin,
paclitaxel and 5-Fu in gastric cancer cells, and
increased cell sensitivity to these drugs by 36,
17 and 4 folds, respectively.

CONCLUSION: Annexin A5 is a MRP-interact-
ing protein that may be related with tumor drug
resistance in gastric cancer.

Key Words: Multidrug resistance protein; Multidrug
resistance; Annexin A5; Gastric cancer
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AT 14AMRP A8 ZAE A& G, ¥ Annexin 1 MRAGA WA L

ASHE PR R 509 G, Western blotts
M B 7wt 25 4w fL#kSGC-7901/DDP ¥ MRP.
Annexin ASE @ £iX¥ZH TSGC-7901 4=
siRNA-SGC-7901/DDP, siRNA-F# Annexin
A5%ikJ5, siRNA-SGC-7901/DDP ¥ MRP
%8 %A T, MRP. Annexin AS%& & £
SGC-790142siRNA-SGC-7901/DDP=. ] & &
AEEF, MTTHELZ R B T4siRNATF#H
SGC-7901/DDPJz, Mi4a. 5-Fufe 45 B34E A
J& B9 1C 1B 2o, b, *F o 69 AR 5 5] 38 hm
T3645. 174&Fed4s.

£5i8: Annexin ASkik 5 §Empanth A &,
AMRPHAEAE R B G X —.

REER: ZHWMAEED; LA BKEBAS
B

B\, ERE, ®5DE, G BESANAEONED
IEREOEERD T HREABKART 2011; 19(35):

3568-3573
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0 55

T A LR R 2 —, A R R
SR At e 2 e e AT R
() E B R Pz —B Al e 2 B 2 hLa.
41 L 1K) 2 2Tt 245 (multidrug resistance, MDR)
ST B IR 4 B fk — A Al 7 2450 0k 0 Az i
)5, [R] I H A AL 27 25 kg R DAL AN [R] (1)
7 294 i 24550 R ANWIF 9 2 L 24 PE T e
H A7 B AR R PR R L. ATE IO AE 9 BLAR
PR T Lo 2 2 25 Ve AR WD A L
I E 2 HOE BN SE R B R (R, T
PLHELZ AR 724 MW, 1 TDNANRNAKFIFA
A 84 SR A 1 UK (A2 4L, DR A 0 224
U AR KO0 i 2 2T 24 7 AR TR AL
HATHFA.

WIUR I, 2 24 258 (multidrug resis-
tance protein, MRP)/E 2 — B HIALHIAE 1E % B
FE L LR, AR E AL RIS TR
HH BT MRPEE B 412U 5 5 s R,
L9 55 M7 B2 Ve 220, 55 g 4t B it 245 47
0 gk L SMR P2 51 5 9 Ji ke M fiid
MR 2 —. AdE— B FAMRPI 2B,
AR R ) R H R, 73 B S EMRP1E H
A EAERE G, JREERNAEAR TP
B 1 £ 1 AR IE RIS HLTR 24 1 237 L.
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1.1 #k}

SGC-7901 J2 Hiiif 2441 Jfa ¥k SGC-7901/DDP (N'H
et 247 MGTEFT 240 AR ) B3y 1 v i R 2 A i v o,
1 FH 100 mL/LJIG /- i35 FRPMI 1640(GIBCO)
R R AT R 9%, RPMI 1640553, fi#
fitf . JiGZF i S E GIBCOA Al 7= dh; BT
MRP. Annexin ASHyEEESUA, HPTAB-actin
Pitk £ E Santa cruzA & b B E A AL
Wb FE PR P B X EDAKOR W,
ECL(Enhanced chemiluminescence)it 7 #&14 H
Fii B Amersham 2 &].

1.2 7%

1.2.1 S kitie: W07 40 M 7E 22 ph i
4 ‘CZ4£#30 min, 11 000 r/min{ZLr15 min, F 5
FFHRPEDUHE, 1500 pglfy B8 A5 S i
—E BT, 5100 uLi¥E (1G-Sepharose
ghity, 5510 pgfIMRPHUIALE A3 hy A
100 uL# [1G-Sepharoseftd ‘C4&AF T EL h,
B30 s, TBSTHE3VK, 0.1 mol/LH & RVENS,
SDS-PAGEHLIK, #ERHZ% SriE 4. IR,
B B T AL, T S

1.2.2 Ji# B4 5 %48 % &) ESI-Q-TOF
JHRE B fid i K FHMicroMass A #] fiMassLynx
AT, WM S-M S 7= A PR L% 3
(0 B0 SCAF. AR5 70 508 e b b AT Ak Al
FERY R S 400 B4 FE e 8 N C B Inr U4l i,
Yoy 2 (Taxonomy)iEHF AN A (Human), ik
FE M Trypsin, RVFIIRBEVIAL RUEFEN T,
SEMEMi(Fixed modifications)ZE £ A il 2, 1 1%
Carbamidomethyl(C)f&1fi, MS/MS# 2=k £
0.3 Da, K BeHIAFHOE S N1 278037, 1k
#Monoisotopic, Hi#itk {Data formatik A
Micromass(PKL)#% 3, Instrumenti£# 4 (ESI-
QUAD-TOF). #ifi4i K155 (Scores)>361\ 1%
HEANARENWEA.

1.2.3 Western blota#7: ()Ff 4 BdE107
AN 5 UK 1 244#30 min, 4 "CE0y, 12 000 g
X 30 min, 8 13, 2 H0bRuE 2 & 1k
[, (2)SDS-PAGE: It & £ 11 4r S IR Z IS, 5
AR A, LAE, 100 VERIK, Z9751-2 hy (3)F 5
PVDFf = WVA A5, 100 V, 160 min; (4)4+
PN ARLL B t63-5 min, PBSTEE2-3VK, 43K3- 5 min,
MG (146717 (5)E M1 5% Whds 411-2 h; (6)—
Pidlitr: PYDFRRRA AR P I N 3 PR i
HPIEREL ©1000), $ER E=EER; (7))

VAR B BT R &R K
BTT 2L FRE
S etk F A
o1 W 5 Hu,
12 % 32 N EA
ARXEZE HX,
25 Fhuh i R
ZAEBY, §T
DNA#=RNA K F
5t R A T A Rk
FEOQRAKFHE
&, B A &
E&E G R ERK
FLEE RS %
Wi 25 = A 6 AL
BT
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AR VA SRR R TBSTI L 2 gl 1 MRPEEL
REARERR ; . R — g YSDS-PAGE
Wb Ammon 3T FEAI0 min, WA HAGER “HIOKIE 220 00 wee W B ZECHOSPACE
ASICERAZAL 11 1000), FEK LEEREL-2 b, 8RS, % 2: EEH; 3: MRP
CE T PN AN o N - o B e AL
gamskmmey BV P, S E N TBS-TMEENR3 K, 100 kDa === Eﬁﬁ?; K el
ol \ . N RS N N . e — JNAJAnnexin
REEEILE 10 ming (SR ECLALF ROtAR, Wygop 00102 A5
a=. AL
5T asm HEEXOGH, B30 s-10 min, W5, YR gg ::B: -t
124 N MTTERS A /
Y, Y N N a —
i, osaita ZYIHGRURIL, UARALSO0MANIERAR FoodLin
MR Jebh, RALABR00 wL, 41T STUE S ; - =
AT AER AL AR 208, UAMZH T 2005w =
K VEGF N . N e s a
s e MERHIRAL, LU 6Bl 0 T (A 85 91
EAL, TCOMFM I, HI24 bkl — o prem

W DO B, REALINA200 pLETEFRPMI
164055788, FIMAS mg/mLIKMTT 20 pL,
37 CHRLENFH4 him, ZabiigE, OISl
W, IIA150 pL DMSO, #&¥%10 min, {45
E T S Ve R, LS AR LR, EL X800
B4 490 nm A I 5 5 FL ATWBOE BE A (A o), B3
AT LI, AR LA 00 (B R 7S 40 8 5
R TR/ 22 AN 7] 24 4 P88 1 40 i A= A 10 )
RN, IFUT ST 258056 4 1 2= Ho )
WE(ICs,).
1.2.5 siRNA-F#£.: Annexin AS[{JPCR5|#)5'-GC
UUUAUGAUGCUUAUGA AdTdT-3'(iF X),
5-UUCAUA AGCAUCAUAAAGCACAG-3'(J%
X); HTakaraA ®) &%, ASIRUNT: ()40 A dhp:
TR AL AT A, 443 X 10° A1 i /AL B R T-64LAR,
Y 0 35 B 70%-80% fil A I HEAT 5 e (2) % G
YRIIEC I AV £E100 pL I ILE R FE b in12.5 pg
Annexin AS siRNA; B¥i: 7£100 uLJCIfiL i 555
b inLipofactamine 200055 {410 pL, =i itk
EHS5 min; WREA. BPI, FEHEHE20 min, B
AR (3)RPMI 16400 IMLiE 55 77 I U0 G 15 55
AN M2 (4) A BIRA W NG Iy 55 56
800 uL, W41, /MmaefLikt, &37 C. 50
mL/LCO, A i H4 h; (5B a LA %
AR 200 mL/LAG A 1375 (FBS) (IRPMI16405¢
AR FRFATE TP 100 mL/LIG /- iE, &
50 mL/L CO,. 37 ‘CIHHLE; FE4H h 4k el b5 57
44 h; WEELNIY; (6)Western blothd Il Annexin A5
(M RIETK, i T HRBERE R, (T)MT T
I B 245 1AL 4.

it A0 TR N SPSS17.040 v A5 Se
G5 RAEAT GV 2200 M, THECTRL M Y A H A
Ky, 2008 LR FIANO VAR . P<0.05B)) 22 5
EENES-9'E

2.1 MRPA8 ZAF & & J 6 4 & A e il )i
DUBE 51247 B BIMRP A UTvE S A W(E ). #4
JIT 53 B IR A 1 A EST-Q-TOF-M S ¥ i 47 %
JE, JFH Bl EA 2 5 AT 14 MRPAH B 2R
Fmopk e, Hoiaew e 4e. drs. 14
B I 7 AEE BLACH R (R D).
SeEs R R L E P Annexin A5 EH A B I
A, gnb P A SR B, AR —
A PRI

2.2 BEmMHKPTMRP. Annexin A5E G &
R AR XM S Western blotZy HAS I T34
4N uAESGC-7901. siRNA-SGC-7901/DDP.

SGC-7901/DDPH'MRP. Annexin A5%E [ /)% ik
IR SEER R IR, T 25 41 kS GC-7901/DDPH1
MRP. Annexin AS5H 131435 T-SGC-7901
siRNA-SGC-7901/DDP, 1t {MRP. Annexin A5
H A mRIE S B 25V m A % siRNATHE
Annexin ASEIEJE, KIMsiRNA-SGC-7901/DDP
HFMRPE FRIE R, B Annexin ASEES
MRPHE A Z M HEA K. TIMRP. Annexin
ASEEHALESGC-7901 MIsiRNA-SGC-7901/DDP2.
[ 294 T I 4 22 S (K12).

2.3 Annexin A5t § /& f B kR 69wt 25 R ve 12
FAMTTYER IR . 5-Fufl 242 B & siRNA-
SGC-7901/DDP. SGC-7901/DDPHH bk J5 41 i
AR, 550 R4 siRNATHSGC-7901/
DDPJi5, HICfH B R ib, o 4 M0 4

5-FuMl A2 B (U 2 il 8 36 1765514
f%(32). ViW] Annexin A5 TG, 40
XA ST 254 A R 3 .

3 e
MRP 2 —Fh 4T84 190 kDalf G E ki “ 2}
TR R R Y, MRP A v AT 5 R
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WA # & 5
ARt bR
¥ Fo AL LE A R
G EREE  EO9R ST EDa) BHIEE B IhE Wk A IL14A
4809273  ANX5 Annexin A5 188921 19 501 1B, BT ];g ]%P;? *féﬁ
209969817 HSPB1 heat shock 27 kda protein 22783 17 412 DSHB SiIRNAF 4% RiE
21961605 KRT10 Keratin 10 59020 28 369 PSR 5 Annexin AS52
12803727  KRT7 Keratin 7 51444 10 234 “PRSm ggl;; g{;ﬁiﬁiﬁ
306891 HSPY0AB1  heat shock protein 90 kda alpha 83584 7 199 DB Rk TR T4
(cytosolic), class b member 1 % F & m et AL
1296662  PLEC1 plectin 1, intermediate filament 533408 1 187  4BIRS%R SEECLE ST
binding protein 500 kda
757924 EGFR epidermal growth factor receptor 137626 4 147 12IE. B4
188492 HSPA1L heat shock 70 kda protein 1-like 70755 4 125 s
129369 TP53 Cellular tumor antigen p53 37814 12 112 EER
28336 ACTB actin, beta 42318 9 106 “Bigese
4757756  ANXA2 annexin a2 38808 12 103 [RETH
4503571 ENO1 enolase 1 47481 3 52 FFRET
148224884 PTPMT1 protein tyrosine phosphatase, 23000 6 51 FRAET
mitochondrial 1
4506773 S100A9 s100 calcium binding protein a9 13291 6 39 B=ESH¥
18(calgranulin b)
ICso (umol/L) y
Gk SGC-7901/cDDP SIRNA-SGC-7901/DDP BURHBIEN
JI5%E 185.44 £ 13.46 5.13+0.89° 36
e TS 21.43+12.46 1.22+0.12° 17
5-Fu 201.65 + 18.34 51.77 £3.23° 4

°P<0. 05 vs siRNAFH A

A 1 2 3

MRP o ey A

ANNEXIN AS e —

practin S S—
B

1.0 m Annexin A5
0.81mMRP a
0.6
0.4

2 rmm [
1 2

2 BEMEARDPMRP, Annexin ASEBRIAMER
. A: Western blothfMIMRP ., Annexin A5{E3/N4Hfffk
HIZIERKE, 1: SGC—=7901; 2: siRNA—-SGC—7901/DDP; 3:
SGC-7901/DDP; B: MRP. Annexin A57E3/ MR
FEATIREEE. “P<0.05 vs SGC—79012HAIsiRNA—SGC—7901/
DDP4H.

www. wjgnet.com

P L XA (VP-16) KAF{ERK(Vinblastine). &
FH(VCR) . R =D BKIKALZE 55T 24
U4 A (R k). ThiE S P-gpfT VE S ARBUAL. JoAr
T 2 21 25 (MDR)BLHIIE AR 56 4 1 W, HED At
AR G SHY 29 &5 B W)(GS-X) B &
FABA ) 259 (15 75 ZEG SHIYA7AE) 5 A% A7 2]
SIS, AN B P 20 D T 3 5 i 24
U1 5541, MRPIE i £E41 L 9 B 25 25400, 2504
B 55 FOA s 4l Ay, AN )% 5 80 2411 MR P
TE I T AL, BN R SR
WA DA, AL N IE AL R 421

] ZAFAE, AT EMDRIFHZEZ —. MRPE /DAY
AFPERL, CAIMRP MY & 25 HIEEMDR P 3= 25
K2 —. MRPIXFIATPICHIIE REFF i £ FELAar (1) 24
YA A i, on W52 B 2 MDR 5 5 11 41
MR hPus 2P AR, BEAMMRPL ] 51E 40
L P 2450 3 AT AR, A TR R BB A S (W LA
250, 5 HEMDR!™, 2488k, MDRALH]
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:i& R AQEA HFMRP1F S /E A& AR, 1 HAGSH. A7 29I TC (8 B s, ST 2591
i 5% N o ) SUREEN .
VIRPat A% g P-gpFIOTPOIIE [ 2 51 FRURRE 5y I IN364% . 17451445, 11 Annexin
EREGZ— 5

Rk FHH S
B 2k 2 o 25 1
WA R, Wk
R 5 A
AL 25
R, i—
BTG
4 5h e B
7 o 35 8 4 F
P 6%

WEaMA
BB F A sk AL
(tandem affinity
purification, TAP)
BB R A
—HEEHAEET
¥ Ao b AL Fe R
WL A AR,
[ S
kiR A&
HTEBRHES
BlEAFARLAR
A &G R # &
& R A8 B AE R A
REAR.

PR 4 fk(tandem affinity purification,
TAP)REIPE TG B A —MOFT I £ 1 BORH B A
WA, TAPREIBE TS A [l Heag T e 4l
AR 2 P vE PR AR A, Re R RB. PRk
A RPN 5 H R B AR B S BAR
JH Ao 2R 1 B AR STIE o i BB S R Al A 45
TR 7R R IR 1A MRPFIAR B 1, X
TR MM E AL, P WA AR
B 31 AREAR DAORGHT R AR A5 g 1, At AT b
Je TRV 24 M 2 18] 1) 26 SR AT AR5 T — 2B I

Annexin A5 B I KK 2 —, 1%
FAL T AN G0 4K4q26-q28, H1319N R FEMR A %,
FHAS T8 N35.8 KDa, & BBE A KK+ o
fits) 2 SR EERRERAZ . Annexin
ASTIHIHIPKCIYE . PKCEN NG 545 5
WEg P N T2, Hi2H00FH AN
P K C [P0 1A 1 25 L 18 2 s R A 1 i 22 A
%Y Annexin ASHAHIRIGYE. PumA. Pkt
TERI® H5HUA A & eENER ™, 25T
WL K995 T S e o R, A, Annexin ASIE
BLAG (i gee PR O T, 0 R A Y B 1)
YEH, AL E AT AR 5 A B B 3 RS R
Wi, Annexin ASH 2 —NEEAMRRED. H
NR IR B30 w9 H Annexin AS LU IEH R 2 41
SR FRIRIE NP Annexin ASTE & Sl 41 23 bt
TN 0 e ek i sy, LR KT b
FaE G RE R A ) LR (ASIE S
TG AL A, W O 2 I C(PKC)
(A 5250, LI 2 ASIE AT LAE ) % 5 A2 A
(140 240 1 P DX S5l LA FH AR 3] T o A A AR
“F(vascular endothelial growth factor, VEGF)5Z 1A
55 HIE B B R0 A W Annexin AS5MRPJ)
FHELAEH] R e 24 (Y 4 3

AT R I Annexin ASZEMRPIIAH HAEH
HEZ—, HIae L MR g i 2454 5%, i1k
DL 25 40 i FRSGC-7901/DDPHMRP.  Annexin
ASE A RLI 5T SGC-7901E M 25 41 bk, 1i
HIMRP. Annexin ASH [1RIAN &5 B 41
(T 25 P 38 A 0%, 1iE i siRNAT-HEAnnexin
ASERIL G, RIMRPEE A #&iA i, i WJMRP
HH 5 Annexin ASZ B A AHIME. AiE—uk
SZAnnexin ASFRIE T URES S T 40 MU i 24 1
(M, A 7CR FsiRNAF AR T4 Annexin AS
KIEJG, RINE A MO T 5-Fufll A2 B3

ASFKIE NG, 940 MO0 A 2590 () R Rk
K, wTRER) 73 HLE S MRPEIS R A K.

M, TAE B A b &3 7 141 MRP
i 24540 5C 1) £ [, IX S8 8 A I D e 4 i B
EC SN D SN € N1 =6 S5 AN i S L (S D &
A 25 7 11 ; Annexin ASFEMRPI 245 4H 2 1 5%
B 2 —, HARIR K1Y & S A M 24
PESG AT O, Ie/b HLAE Ik BE S o T e 40 x4k
IR, S — DX SR I D RE
S ILAE IR 245 7 1R 231 BIL AR AT 0 2.
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