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Abstract

AIM: To investigate the effects of four siRNAs
targeting different regions of the multidrug
resistance 1 (mdrl gene) on multidrug
resistance (MDR) of SGC7901/VCR and K562/
AQ2 cells.

METHODS: Four siRNAs (mdrlsi326,
mdr1si1513, mdr1si2631 and mdr1si3071) target-
ing the mdrl gene were designed and transfect-
ed into SGC7901/VCR and K562/ A02 cells, re-
spectively. The expression level of mdrl mRNA
was analyzed by reverse transcription-poly-
merase chain reaction (RT-PCR). The expression
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level of P-glycoprotein (P-gp) was detected by
immunohistochemistry. The accumulation of in-
tracellular adriamycin (ADR) was examined by
flow cytometry. The cell sensitivity to ADR was
detected by methyl thiazolyl tetrazolium (MTT)
assay.

RESULTS: The best reversal effects on
MDR of SGC7901/VCR cells were achieved
with mdrl1si326, followed by mdr1si2631,
mdr1si3071 and mdrlsil513. Similarly, the
best reversal effects on MDR of K562/ A02
cells were also achieved with mdr1si326,
followed by mdr1si2631, mdr1si3071 and
mdrl1sil513.

CONCLUSION: The four siRNAs exerts similar
reversal effects on multidrug resistance of both
SGC7901/VCR and K562/ A02 cells.

Key Words: Small interfering RNA; Multidrug resist-
ance 1 gene; SGC7901/VCR cells; K562/A02 cells;
Target site
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n A 0 mdrlsi326. mdrlsi2631. mdrlsi3071  JoZedl, TR E R S IE H PE, A0S kB
RNAI mdrlsil513; K562/A02 4 UEFEEYORL, 15 lsiRNAZG I & AL H,

mdrl MDR FAVELERIE AR Y. H R 5.

(MDR) mdrlsi326. mdrlsi2631. mdrlsi3071
’ mdrlsil513. 1 #RF5E

SIRNA Gif: 4 SIRNAs SGCT90L/VCR Ksey 1 SGCTOOUAMMHDHA SRS s
A02 YR HOE 2 B SGC7901/V CRAN M o [E A
RNA; IR 72 565 DU 7 B k2% 7 ¢ I B 0 A T T 5
S A RNA; mdrl  ; SGC7901/VCR BT B AC B 22 H I K562/ A 0240 ) [ By A I
+ K56/A02 WA, KS6240 i 1 4 K 2% LA = 2
| | | o i TRIzoliA 7 H Nvitrogen/A 7], AMV & —%
SIRNA MDR cDNAG HGAF S FPCRY HE &30 B _Lifs
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RNAT#E(RNA interference, RNAi)&21-23/
AR (nucleotide, nt)HI/NFTHRNA(small
interfering RNA, siRNA)5 340 Jfu [A] 5 & A
m RN A B A 1717 S 2 400 710 5 DR SRk R i . 3
— R B R CNAH T M2 2
Zj(multidrug resistance, MDR)%5 7 i A 5.
SIRNAZRNAG R FZ (1) [H] 41, siRNATK
K PE R B R RN AR — N H 2 o) . K5
F], ) ] FE DR [ AT A1) siRN AR A
SCRASIR], R AT R A IR B X RN AT
IS+ EEL SR E er al' FH 144k siRNA
2 —mdrlsi326[f ¥ /7 54 Al F-Peng e al™ FI 1)
=Y 2 —si-mdrl-1, EAREE ef a9 B
I 4siRNASYLSGCT7901/VCRYNfiEl )5, mRNA
Tk KP4 A ADRE BURIA DRI 25 11 19 4
7 THT R R AR B AN G LA G AR R
Peng et al[] It 4siRNABL YLK S6/A0240 il i, &
HmRNAKRIE, P-gpRIEMYNM N RAHFRE
B KE A DR BBURE [ 5 Gl i s s B b e 4
THFRE . FIRF S S R R 47 siRNA
I 1E FH 200 SR ANl Rk 247 O 3R, 48 i) AN [] AT
SIS TR N AT AN [RI R 24 4 it (1) 4 FH 20K i %
], 1 A DLAH SCHRIE . AHIF S0 I% 5 I A B 1)
mdrl mRNAA AR 25 (11445 siRNAs, 73 4e
B 25 41 RS GC7901/V CRFN LT {1 I i 24
YK 562/A02, HIRT-PCRASJllmdr] mRNAf{) £
L A SUL AR M mdr 1 8 KPR IE
it 3 SRS I 4 P AT 2 B R . MTT
TS WU A0 AT 2 T RO ) T A e A
A7 P ¥ RN A s AN 7] 41 B4 FH AR (H 8 34y

Sangon/s 1], DAB & (il S FISABC f i 4141
25 e AR F £ (S A2002) I [ i IX Boster /A w,
GPt NP-gpZ 7B PTIAMdr(H-241): sc-8313)I
H Santa Cruz/A 7], CodeBreaker siRNA%: 4351
FIT7 RiboMAX™ Express RNAi System/l4 [H 3¢
Promega/s ).

1.2

1.2.1 siRNA siRNA
RIS 4, FIT7 RiboMAX™
Express RNAi System{EARSNE 550 31l & k4 2%
siRNAs: mdrlsi326, mdrlsil513, mdrlsi2631751
mdrlsi3071.

1.2.2 siRNAs  SGC7901/VCR K562/
A02  mdrl S (DA R 7 K562/
A02FISGC7901/VCRH 75 10% K ik /N A= 1L
100 KU/LB5E7 2. 100 kU/L75 % 2 [fIRPMI 1640
FIRIL, E37°C. 50 mL/LCO,M G FE ) 1H
I A R R, R 4051 mg/L ADR
A1 mg/L VCRUAZERF LT 25 1%, SL30H2 wk
15224, HCodeBreaker siRNAFEGRF, 455
siRNAsLA20 nmoL 2K EH 4L SGCT901/VCR
I FIKS62/A0241 M. LG 4r 74, 2% 16 R
41: HmPBS; AKX FA: HILF+PBS;
mdrlsi32641: # 44k 7+mdr1si326; mdrlsil513
A B YERF+mdrlsil513; mdrlsi263141: #
Pk F+mdrl1si2631; mdrlsi307141: #% g4k
7+mdrlsi3071; SGC7901EXKS56241 (GEA):
SGC7901 41 iy 5K 56241 ffi+PBS. (2)RT-PCR: H]
TRIzo 4% Ui W 4542 U, 4L 48h 5 1 41 Jig &2
RNA, MERNAMZEFEFEE, FIERNAK5E
L BURMRNA 4.5 png, HAMVE—4#EcDNA
A AR A B A e DNA. mdrl 519 i F410 h
5'-tgactaccaggctegecaatgat-3', M 5'-tgtgecace
aagtaggctccaaa-3', § Jy BUs B3 AN NS 1, 7

: B AR
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S
uL 10 umol/L mdrisi326; B: 1.5 uL mdrisi326; C: 2.0 pL

mdrl1si326. mdrisil513IRIEME R EBIX. A, D: 1

mdr1si326; E, H: mdr1si1513
pL mdrl1si1513.

; B 1.5 ul mdrls1513; G: 2.0

Y1457 bp; B-actin5 |4 L3517 41k 5'-tectgtggeate
cacgaaact-3', [ A5'-gaagcatttgcggtggacgat-3',
7314 bp®. HL5 pL ¢cDNA, FIPCRY 154
HHATPCR, HIWMANZ BRE S 14. LlpUC19
DNA/Msp [ 1EZH, PCR“HIHEATENIEREBEE
FEYK 7 HT, Phmdr1 fIp-actinf? FCAE 34T mdr1 &
ImRN AR ILACF 08 & i, (3) e 4l 2R
177 O 3496 h)E IFISGCT7901/VCRAIKS62/
AO241 i, 40 Fr, SR A SABCILALMIP-gp )2
ik, APBSAR bt AP-gp 22 o b B A B HE5
e, R -g p BH M 202k (1 &5 W s 4 234 BH
TR, DR R U AT P-gp 412Uk
SRRV T4 M, SRR HR i BRI S
ST RGE, W4 BT BT, (4)FCMAL I
LN ADRE R Y72 hj5ISGCT7901/VCR
i Mo K 562/A0240 g 45 FH 510 mg/L ADRIH
RPMI 164055753, 1EHI90 min, W40 MIAT I
SNSRI, PR % KA 488 nm, B2 KKy
575 nm; [A] I B PBSHUCADRI A 40 ik % 1
o L AE ORI 40 JB(1-2) X 10°4S. T ADRAS 3:9¢
S BH 2 58 B FIRE S ' BH PR 2 AR 40 il P9 ADR
FE U, (S)MTTIZATIN A M0 AT 24 AU
SGC7901/VCRAN I T-#% 4448 him W3k, JF 75
A M B 425 X 10%L, 11200 uL/ALA96FLET TR
9724 hJa, IMNZIREEST A 1.65 331 33,

330, 660 mg/LIFJADR", 4k4E17 5748 h, $2H M
T7VEAR U ANM T TH = FJE A, i s A
SE B AL EA 550, K562/A0240 1 T 559472 h
JEBER, R 4N 2 E 25 X 10%/L, n90 uL/fLA
T96ALK TR, FIRFIIAMKEE 40.01. 0.14 1.

10/1100 mg/LIJADRY, 155748 h, #4it KMTT
TFEPOMAMTT. =H(10% SDS, 5% 5
T, 0.012 mol/L HCL)100 uL/fL, F37°CHE
R, FH B BRCI E &AL EA 5. BEFIZ
Wy R 3A S AL, B r FUNMP B SR 41 i ) e
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B 2 mdrisi2631, mdrisi3071ERASHERRRIEEIR. A, D: 1
uL 10 pmol/L mdr1si326; B: 1.5 uL mdrlsi2631; C: 1.0 uL
mdr1si2631; E, H: mdr1si1513 ; F: 1.5 ul mdrl1si3071; G: 1.0
pL mdri1si3071.

e 2R A 50, 13 AR IE X R A2 2
A s, WHAFTE R (R IE LW AA 550/ B2 IEXS BAH
Asy). HOrigin 7.084F, IR A7 hek, =k
HE R 20 6 AD RIS B HIR B (1Cs,), I
*HHFE%% *HX#@%% = (IcsoA‘ICSOB)/(IcsoA‘
1C5,C) X 100%, FHrPTC A K4S X I 2H i 245 41
JHi, 1C5oB k% JesiRNAZH TN 25 40 i, 1C,,C R 354
0.

I I SPSS12.048 tH 4 AF k47
G a1, thEEE Fmean = SDERIR, PEE
AL E I L AR5, 2 FEAR I E0 LR H
J7ZEG3T, T7 ZEANTE N HEAT AR B ¥ TH TR
TEELBH IR, BH R A oA o oK 56, A6 56 K o
a=0.05.

2 R

2.1 siRNA DL ilisiRNASHIDNA
Bt 2 I8, H2.5% 5 IRRE e EAT & s iR -
NAsHIKIP & R R, RS URsiRNA AT
I3 F U A DN AR /M vk 2 18R B, fHL [] 43
T ERNATE B R BE &L ) vk B2 18 T DNA,
TS 2 ) siRN A s FIDN AR 1 #E B 7 T A
K; A HsiRN AR/ S BHFATE, WA

(Kl1-2).
2.2 4 siRNAs SGC7901/VCR K562/
A02 mdrl mRNA siRN A s¥% L

48 hJ, SGC7901/VCRAH fimdrl mRNAEIAK
FAEmMdrlsi263 141 (1) 1 Bffs W i, mdrlsi3264
RZ.(P<0.05), mdrlsil51341 fIimdrlsi307141
[ 17 (P<0.05); mdrlsil51340 fllmdrlsi307141
Z I 22 TG vl 2 7 X (P>0.05). siRNAs#
Y48 hJr, K562/A0241 fiumdrl mRNAZRIL KT
Emdrlsi32641 NP 5, mdrlsilS1341H IR,
mdrlsi307141 ~ Bfr /b 4412 0] ) Z 0 ge it

LRG3
RNAI

siRNAs
SGC7901/VCR

K562/A02
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siRNAs

R 1 4%sRNASKSGC7901/VCRAIKS562/A024BkEmdrT mRNAKIP-gpZA AR ITADREFREVEZ 0

4 IELE{E(mean + SD) ROZHEE (Imean + SD) BRI (%)
SGC7901/VCR  K562/A02 SGC7901/VCR K562/A02 SGC7901/VCR K562/A02
1.27+ 0.06° 154+ 0.03* 150.19+ 22.89°  34.82+ 11.31° 0.13° 23.47°
1.23+ 0.04 155+ 0.01  138.87+ 68.76  38.27+ 9.21 0.16 27.15

mdrisi326 1.06+ 0.02  1.07+ 0.02 45,76+ 9.31 8.06+ 4.76 0.25 35.17

mdrisi1513 1.18+ 0.08  1.28+ 0.02 99.26+ 2423  17.41+ 2.86 0.16 29.20

mdrisi2631 0.86+ 0.03  1.37+ 0.03 70.50+ 6.11 17.01+ 3.17 1.40 34.26

mdrisi3071 1.17+ 0.06  1.50+ 0.03 65.81+ 5.73 23.40+ 4.86 0.32 28.95

7.65° 36.90°
°P<0.05vs siRNA

R 2 A%ESRNAsEEZ72 h[GSGC7901/VCRIEAIK562/A024BARNT ADREVEUR 1%

o SGC7901/VCR K562/A02
ICso(mean + SD) AEXNEEER (%) ICylmean +SD)  AEXTILELZR(%)
344.21+ 54.82% 8.38+ 1.86%
345.54+ 37.94 7.50+ 2.39
mdr1si326 92.95+ 9.58 74.09 0.85+ 0.06 90.61
mdrlsil513 66.15+ 4.08 81.99 3.87+ 0.88 54.27
mdrlsi2631 217.69+ 48.38 37.31 0.37+ 0.12 96.39
mdrlsi3071 133.65+ 42.50 62.09 1.29+ 0.18 85.32
5.09+ 3.14 0.07+ 0.02
%P<0.05 vs SiRNA
2 X (P<0.05, % 1). mdrlsil513 M mdrlsi3071 4 & /N(P<0.05);
2.3 4 siRNAs SGC7901/VCR K562/ mdrlsil513Mimdrlsi307140 2 7] f#) 2= 9 e 48t
A02  P-gp siRNAsH 96 hfm, FEX(@P>0.05, K1).

SGC7901/VCRAI i fIP-gpE ik /K T-{Emdr1si326
2R M 5, mdrlsi263 14 fimdrlsi307144
W2 (P<0.05), mdrlsil51340 K B/ (P<0.05);
mdrlsi263 120 Fimdrlsi30714H 2 [a) () 22 51
T4 it 2w X (P>0.05). siRNAs# 496 h)5,
K562/A0241 il () P-gp ik /K1 fEmdrlsi326 20
()R e B 5, mdrlsil513Mmdrlsi26314H 7k
2Z.(P<0.05), mdrlsi30714] F B&H /> (P<0.05);
mdrlsil513Mmdrlsi263 140 2 [H] 1) 2 5 T 883t

R (P>0.05, 3 1).
2.4 4 siRNAs SGC7901/VCR K562/
A02 ADR sSIRNAs# 4472 hja,

SGC7901/VCRAI i P ADRKEE 57 % )t BH 7 7
mdrlsi263 14 5% 7, mdrlsi32641 flmdr1si30714H
R Z.(P<0.05); mdrlsi326Z4] Flmdr1si30712H P4,
Z IR ZE MG 3 X(P>0.05). siRNAsHE Y
72 hj, K562/A0240 il A ADRAF 7 5 6 B PE %
7Emdr1si3264H fi 5, mdrlsi263 12072 (P<0.05),

2.54 siRNAs SGC7901/VCR K562/
A02 ADR siRN A s’ 4t

72hJ5, SGC7901/VCRAN i % ADRIICS07E
mdrlsil5S1341 12428 K, mdrlsi3264]Fl
mdrlsi3071407% 2, mdrlsi263 141728 5 i /D;
mdrlsi32641 fmdrlsi307140 2 A /) 2 % T 4¢
T X (P>0.05), HoAthdl 2 7] 1f 22 S Gt
23 X (P<0.05). siRNAsH Y72 hfi, K562/A02
0 fu5FADRIIIC507E mdrlsil5 134 28 5 dx /),
mdrl1si3264. mdrlsi26314 fimdrlsi30714
WD 2 (P<0.05); mdrlsi32641. mdrlsi2631
Y Amdrlsi307 1412 [ [ 2 5 L Ge it 2% 5= X
(P>0.05), HorARZ 25 Lg% & X
(P>0.05, #2). £ mdrl mRNAFIP-gp#K X, P-gp
Lhitie LK AD R 24300 4 A5 24 5 THI 25 5 XA
M4 SGC7901/VCR mdrl /S M DRIY §%
BOR E BMRAK R I mdrlsi326. mdrlsi2631.

mdrlsi3071 Mmdrlsil513; %A LA I 40 i
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K562/A02 mdrl 43 (1M D RIS 240 v 2
MK mdrlsi326. mdrlsi2631. mdrlsi3071F!
mdrlsil513.

3 111E

20014EElbashir ef al ¢ X IEsiRNATE £ Bl
FLEN W) A0 28 R D A R S B R R A
RNAiRET H T NP 1097 5 AT T 26
ARk, T A A KB 5T R B sIRNA 1 15 F 280
EREAT m B DA OG, SR ) A [REAT S siRNA
VEFIZC AT, VErT L et al' fHi345siRNAs# [
TR B e s 0 MUK T24 (b e l-2FE K, WF5T K
I, HrhpGenesil-12042 3 HISCR 4. 715
Ji et al”EFXTHBV CHE N 751 #1157 siRNAKE
fir, Horp, ISEC-492i[ RN A% 5 = M SEC-
282iMNT 2. R et al™ Ly HE ) WA 1 REAT R
(H pyloriyvac AR 15X siRNAs, 25 FivacA-s2
FivacA-s4NiIVE B, E86 et al” %
PRI T3 55siRNAsHL P Lewishiliia 40 iy, 4554
Psilencer2+1-U6-siRNA-stat3-2%] Lewis it 48 Jitd
P STAT3 AL PR IA (R4 il H d5c . {EsiRNATY
Hmdr 1/ SIIMDRIFEFSE ], Pichler er al''™iF
BT 0 8 AN BT BT BE T IIsiRNAsHY, HAA 5L
Z BT 0 AGmdrl mRNAFIP-gp ik /K-
PR S5 e MDRFE AT 3. 7 AR et al il SE:
W B ESGC7901/V RN Mimdr] 48R
AT R4 45 siRNAsHY, mdrlsi326[1 10 4 21
et I HAFRHER: 7EsiRN ASE 741 & i1 filik
Ferh, B T35 Tuschl ef alftBet RN Ak, I8N
ZREHLT AL E . BT AL . siRNATIE
SCHES I3 R S AL A2, JUH 2 #E P21 454,
R REIEPE A 5 T ZE R A IR S . 13 51 A
B3 51) 40 35 T % R 0 110 5o B D 1R AL
BEZ et al"VEL X AR I TR 25 41 il RBT325
FImdr 1 2& KT vt 193 4% 0 K JOIRRN A(short
hairpin RNA, shRNA)""MDRIAFIMDRIBX}
MDR IS F e 58; Chen e al'™ e HT= 41 i
HepG2/ADMHF#£4L[f1244shRNAH, pGenSil-1/
MDRB#IH#i T P-gpf#&i&, MipGenSil-1/MDRA
HIAEAEH; 7EGan er al' 525 h24<shRNAs
51 e B AR FL IR i 245 41 S M CF7/AdrR mdrl
mRNAFIP-gpRIA/KFIF W HMDRER, 24
shRNAXfM DR 84 R W 8 AN A, H 56 A
mdrl mRNAFIP-gpaR ik KRR 206 T 3
25 Klosek et a/'"™WF9T Eon: B Stat3 AN [
P75 I1045siRN As, X Stat3 &k ] R A

www. wjgnet.com

A, 10 nmol/LAJsiRNAsX}Stat3 A H A
21%-67%, 1 nmol/L{¥JsiRNAsX ] Stat3FiA Iy
FE A 13%-73%. Sk T4 i [7i] — SE DRIAR [ SR 553 11
SIRNATE IR AR IS, Luo e al'™ i [ i@ it
AT PO I VATV VAP R il s AT Y VA
mRNAK “ g5t 56, St 18R T “ Ak
¥8%(H-bond index)” -{EAEAT A FImRNA AT
SR B~ S, N LT I,
Kyl Bel-2, hTF, Mleyclin B1iX 3FhHE il 1 A 45
B, RINEEEE L S SiIRN A ROR 5 & b, E B
T RN SR mRNA ) TR
P 9%, A RsiRNA R BETH R 22 S
TR AR eI I T 445 siRNAs, 5
SGC7901/VCRAIKS62/A0241 il f{imdr] mRNA
HIP-gp AR K- FRAIG, 40 i N ADRE RIS I,
Z fu XF AD R BUBYERS N, $27R44%siRNAsH
AEIN#SGCT7901/V CRATKS62/A0241 il [(IMDR.
AW R, #ESGCT7901/VCRFIKS562/A02R 4
Jfarh, 445siRNAsVEH R AR, I HAR &
mdrlsi326/1 55 RO 5, mdrlsilS1311EH
2. Xk IAIE T siRNARIE IR “fr
0 VA

B A ] — $E 51 s i R N AFE AN [A] 41 i
VE PR AR, siRNARAE 2R 5 40 i fh 2
BYIHI . SKILAN er al" W57 N i ki i 1 4
SKBF(hTERT)RNA DK 250 5 4 e Hep G2
SMMC-7221 5% MW, # &4 FHsiRNAK
B2 R0 A M, e 27 4 A (A SR AN ] 25
ML Z AR B 0 3.6% 58 i1 $120.4% .
10.0%, JAT-Z5r 5 H3.5% 4.8%1 N F5.2%-
7.9%. PMEFE"THRNATTER B 40 S GC7901
fISurvivinZ& K, JT ) Survivin2(166-185)F1%
A et al" T RIpBSHH1-S(166-184)#A7 s 4Y
AN 22, IHBCR A Survivin2
FpBSHHI1-SXtSurvivin mRNAZ i [f3H] 2%
I3 )M 69.24%F174%, *tSurvivinik [k 40
IR 5 4 58.17%F182%. #EsiRNAFMDR
KR SEg, M 144 siRNAsZ —
mdrlsi32641[F T Peng et al”' 34752 —
si-mdrl-1, @ EIT SR 4 sIRNAK QL G,
SGC7901/VCRAEmRNAK LK. 4fE A
ADRAR S HIA DRI 24395 4% 3 77 111 1R 2 45 A2 5y #
it Gl 27 & X, Peng et alft R BoR
4 SiRNAL L), K562/A0241 limRNA A /K
T 41 N DAMA R FIA DRI 257100863 7 1H
(005 A2 2 G e i L TE G v 2475 X Nieth

n LARHF

RNA(siRNA):
RNA
(21-23 ),
Dicer(RNAase

RNA

) .
siRNA siRISC

mRNA
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. @ 7R

et a9z R A R fmdrl siRNA [ I} e figs
Jiges 20 Jfd (EPP85-18 1R DB) Al i i 41 IS (EP G85-
257RDB)I, 2741 i 0 52 2185 2= e 25V 25 )
F#AK89%M158%; Chen er a/'szut v B itk FH i)
pGenSil-1/MDR-A 5 Yagiie et a/*"i¥i%% (4 1fijp5
fiif 2541 fiEK D30 MDRSESS H1 245 shRN AsH1 1)
1A, #EYagiie ef alff15560H b 44shRN AT
RNAiff: B3, 7EChen er al™ (5256 v o) i
M EEHep G2/ADMHIAEAE . A S5 DLFE 1)
mdrl AN FIEEAT A 444 siRN As, 43 5 G W i
it 2541 eSS GC7901/V CRAFN A LL A il 335 fii 245 41
MIKS562/A02. ABF SR, #Fmdrlsi2631 72
hJi, SGC7901/V CRAH Ml N AD R 6 FH P 5
0.13%H9 I %2 1.40%, T 24 AH S 10156 #2137 .31%;
K562/A024 il P ADRZ ' FH %6 123,47 %54 i
4234.26%, TR 2 A0S 14 3257596.39%. AU
—IHIE T sIRNA R O 5 4il i fh A k.

INVEEE" AR S HsiRNA-Survivinl
FsiRNA-Survivin2¥tEkSurvivindE A 7E N H
FE AN IS GCT7901F0 A [ 1ML 75 41 UK 562 1) &
%, 45 RsiRNA-Survivinl FA #9540
SGCT90 L HHE I IAEH], siRNA-Survivin2Xf
A0 A MBI 59, AEsiRNA-Survivin-11EH]
', Survivindt FRIE W] &> (Survivin/B-actin
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