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WTX mRNA A £ B .
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20 L 1 2 e R W) B B AR (3 P<0.05) 17 FL SR LR e R DU BT AR (P>0.05) , HLEA W T
il Al 2% 5 L 75 XF SGCT901/VCR i T (1 3% e 0% (1 P<0.05) o RT-PCR 45 R o, WEEALFERDY
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gastric cancer cells with multidrug resistance
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Abstract Objective: To compare the transfection efficiency of electroporation and chemical transfection agents in
multidrug-resistant (MDR) gastric cancer cells.
Methods: MDR gastric cancer SGC7901/VCR cells were transfected with plasmids bearing tumor suppressor
gene WTX through electroporation method and two chemical agents (Lipofectamine2000 and Attractene),
respectively. Then, the expression of enhanced green fluorescent protein (eGFP) and the WTX mRNA in the cells
after transfection were examined.

Results: Results of eGFP analysis showed that in SGC7901/VCR cells compared with the parental non-drug-
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resistant SGC7901 cells, the transection efficiencies of both chemical methods were significantly decreased (both

P<0.05), but the transfection efficiency of electroporation exhibited no significant decrease (P>0.0S), which was
significantly higher than that of either chemical agent (both P<0.05). Results of RT-PCR showed that the WTX

mRNA expression level in SGC7901/VCR cells undergoing electroporation transfection was significantly higher

than that in those transfected by the two chemical agents (both P<0.0S).

Conclusion: In MDR gastric cancer cells, electroporation transfection will not be influenced easily by their cell

membrane components, and can maintain its transfection efficiency.
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BB AE YT RGBT — R
(9 07 %, T R A0 X A oY 25 ) AR 2 2 T 2
( multidrug resistance, MDR) SEALIT O W K IR
R EEIFEHN . SEHHT S5 LI MDR 5 i 4
SGC7901/V CRAHEBLBIFFE — A 4 400 9 H [ W TX
( Wilms'tumor gene on the X-chromosome ) o 7E
HEATWTX IR Je i R LS GCT901/V CRA% Je 0%
WY AR T AR 245 19 5 1RSGCT7901, 4 M i A v g
JE T 25 bk 5 RIK I P-gp “HE” B e Y ) A Bk
HER A0, BRAR T e e RR . ARBIE TS vl o AL
T A AL 2 B Ye gk AT R L, PR R AL Y Tk
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1.1 XWHB5EE

T 24 B 40 S G C7901/V CR A SE AL 40 i
SGC7901 H 7Y 22 55 U ZE B2 K2 o AL Wy 2+ K &
AR At . SGCT7901/VCRA MY 1 5% Him A
1 peg/mLEYVCRULAGER: M 25 PE . #53H WTX 3 H 1Y
JokL ( K/ 12 087 bp ) Fizs g4k Bk (47 FH
HaGE B GHEE T, eGFP) AL A RAE

Opti-MEM¥5 5 (No: 31985-070,
GIBCO ) , RPMI 16403555 ( No:C11875500BT,
GIBCO) . A4 1M FBS (No: 10099-141,
GBICO ) . Lipofectamine 2000 ( No: 11668-09,
invitrogen ) , Attractene Transfection Reagent
(No: 301005, QIAGEN) , ERNAH#57 &
(No: K0731, Thermo) , ¥EFiLF & (No:
K1622, Thermo ) o PCRAY (iCycler Thermal
Cycler, BIO-RAD ) FnEE &% /0 2 4: ( Biosens
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SC710, BIOTOP ) , &M H B MEE (Ti-S,

Nikon ) o GenePulser Xcell B ZF FLAX F 5 filf
(Bio-Rad) , /02 mmf BB R . T A7 Jo 13
YEHITE Thermod: ) % 45 N 47 .

1.2 FHik

1.2 @A d 435 SGCT7901 F1SGCT7901/
VCR 4l i 43 M Lipofectamine 5% Y& 21 | Attractene
Gl e 2 R S LA L 2 o X BB A K T T 2 L
TR, FILA2x10° DM, HEFGE R
12 h, FR 4000 BE 5 TR G 5 e o

1.2.2 AL kst Lipofectamine 2000 F1 Attractene
e Y B UL B B AR ME AR AT R, 48 h 5O
B T WES , 1. Attractene 75 YL ad P2 b o7 4000 o
1.2.3 & 53k (1) 4. SGCT7901/VCR
il AN B . T EUE AL, Y 5 x 10° 44
i, 800 r/min B0 5 min, & L5 400 pL (¥
L ( TC s TPt AE R Opti-MEM ) HH 2R .
(2) Jbr A R 2R AL YL ik i Ok i R,

R 9 7052 56 45 R R LR BRI 20 pg Bk, (3) H
Bk KA R AR RLIR AR, BEKEK
Ab R R EE AR Y, VK LR R 40 mine K H R AR
BT e, e i e H B AR S B
H1EE 2 10 52 00 0 9 Ak F, W LR 250V,

HLZ% 300 pF, LBk ob i di. B e SR T S
10 min, VK % H 10 min, 5 40 I 2 W A 2 mL
EP N, A 1 mL #1640 524555, 600 r/min
B0 10ming 3 B, 4mL % &R HFW(F/
15%~20% FBS) &, BMANFLIR4kSERE 5, 48 h
JE G WA N g, AR,

1.2.4 # g dem e 2l M gL Qe
MAEE R 48 h)E, WAk, BN, g
BB . A 200 5 B9 9LET A AR v,
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B/ A EE) x100%, BS AIESFEEIE, &
4 3 LI Fy i PR R R A A5 R
1.2.5 RT-PCR # M WTX mRNA # & & 4
DIWCEE A AL, RN, FEEUE RNA, R4
£ B cDNA, WTX IE X 51 #): 5'-GAC AAT AAC
CGG GCT AGG AAC-3', R X5|¥: 3'-GCC ATC
GTG GGT CTT GCT CTT G-5', 1B kX & J& 58.7
C, YK E 426 bp; GAPDH IE X5[#): 5'-CAA
GGT CAT CCA TGA CAA CTT TG-3', Jz X514 .
5'-GTC CAC CAC CCT GTT GCT GTA G-5', ik
WL BE 57 °C, FE¥ K B 496 bp. PCR 714 & 1.
95 °C 4 min, 95 C 30 s, 58.7 °C 30 s, 72 C 30 s,
30 MEFR, 72 CIEH 10 min, RT-PCR #1347 1%
TN W R S FRL UK, BBE S BUAR R G AR R, A B K B
FIEE 3K,
1.3 FitF4abE

ST A A O LA B + An S (R xs) Foom,
I HISPSS 1304 AT Geit 40 b . 2 4 H) LR
FH 7 22 57 B slRk AAG: 9, i — 20 W4 [A] LL 3k HH q
K s B AN 0 . P<0.05 M4 G245 .

2 & R

21 RABHBETUREHRLUENLR
B S0 R B L 548 hik (90O 3R

el A S Lipofectamine %44 4H

SGC7901 4

SGC7901/VCR 4ijig

KR, R WLELEE Y48 hE 40 A R S R4
W E A FED, SCCTI0 140 Ay I BE A K R,
JEABIEH 3 SGCT901/VCRANMIE B H5SGCT7901
WA AR . SCC7901E@Lipofectamineﬂf%?ﬂ*ﬂ
Attractene ¥ YL 20 2615, MSGC7901/VCR
E@Lipofectamine-tr’?g%zﬂ%ﬂAt’rracteneiﬁﬁ%éﬂ%j"ﬁ
FIRW B (1) . SGCT901MISGCT7901/VCR
A ZF LI YA I B S e £ ik, L
SGC7901/VCRAHL ZEfLEL L2l Il e (1) o

L ROR AT B, 3R YL 7 XSG L7901
R R = R G T EE S (P>0.05)
B b 2 7 Y 1 XF SG.C790 1/V CR 41 i A 5 e 5%
R B, 5SGCT01 41 LA G it ¥ 2= %
(¥P<0.05) , TMHZFIAFEREIFSGCTI0O/VCR
20 B Y B QL AR, 5 SGCT90 140l A T S o
Z5 (P>0.05) , W8 & T W Rk 2% 5% g i %
SGC7901/VCRA M e Y% (#4P<0.05)
2.2 RT-PCR #illE 5 WTX mRNA FiEfER

25 41 Hp BH A 6 BB A AT AT At B, BH PR X
&Y GAPDHE Y 496 bp, AN B IEH,
%, WIXZH ™Y h426 bp, 00 E Ff,
X R R 2 B AR AL AT IR A I, BEB WTXAE
SGC79OI/VCR?H§H@W7ﬁ§Eﬁjo % YL W T X 3R
FowseEH BN (E2) o KEMEILELS R
N, Lipofectamine%%%EWTX mRNAZIL A
PHE , Attractene®s Je FIHL ZFFLFE Y JFWTX mRNA
FINAW R, MAEZFAHAMWTX mRNAEIX
HHRETRINA ($HP<0.05) (%£2) .

Attractene §5 3% AR FLEE YA

1 BETREMMESREESRE 48 h WHFRIE ( x200)

Figure 1 Cell shapes and fluorescence expressions 48 h after transfection in each group (x200)
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R AEERTERLRNLE (%, xxs)
Table 1 Comparison of the transfection efficiencies among

different transfection methods (%, x+s)

2151 SGC7901 SGC7901/VCR
Lipofectamine 5 Y¢2H  24.98 +2.80 11.46 +3.63"?
Attractene 5L 30.09 + 3.34 16.98 + 1.40"?
HLSE LR el 34.17 + 4.38 32.13 £2.59

e 1) SRR, P<0.05; 2) 5 SGCT7901
ML, P<0.05

Note: 1) P<0.0S vs. electroporation transfection group; 2) P<0.0S vs.
SGC7901 cells
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Figure 2 Agarose gel electrophoresis

A: Lipofectamine
transfection; B: Attractene transfection; C: Electroporation

transfection

F2 KHAWTXmMRNA RIZRLLE (x+s)
Table 2 Comparison of the WTX mRNA expression levels
among groups (x+s)
ikl AMXIE sSERARRUE WX AL
Lipofectamine #4442 0448 £0.016 0.464+0.023 0514 +0.020"

Attractene L4 0.355+0.019 0.346+0.013 0.517 = 0.024"
B oL YA 0420 £0.023 0417 +0.009 0.835+0.026

W 1) SHEGALEYA I, P<0.05

Note: 1) P<0.0S vs. electroporation transfection group
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Mg B iR SF R AR A T EENE T,
Py ik FEAERE R MAER AL, BN
BRI gL vk i BTz 0 32 B H B IR Ak
Lipofectamine2000 1 HL 58 fL1E o 77 fb 77 05 %
& R SRV N G N1 S Y R 2 R IRV
Je— M R TES . IRIR R MR Z T
IR R R . (1) e md Fokr iy 5205 (2) Bk fn
JIR AR I LY (3) B AR A R B K BE B
25 3k R R IR AR, S Lipofectamine2000H] e
B, ARSI R B O — R Yk i) & Attractene,,
HEAEE R H, M ETIN. {HAttractene ]
A6 AN 3B FH T 5 S0 R R A0 M ) 5 e g AL
(electroporation ) AJ g #EAE & 5 P AN K5+
P, WL 5 AR, gL AR
BAWNESME., @ik, KREEARLHEE S, XF
2 35 T e ORI Y A0 I HLA R R T R
TR AWTXE (IR 135 R4, &
WFRL 45 X (CDS ) 293 408 bp, Bkt )5
K/NZI12 087 bpo SEERUEW], HE BT 1A 32 i YL AR X
AT = e YRR

SGC7901/VCRZRALIPITOMEHEHA (P-
gp ) (m 25 N R ALY BB B i MD R 48 A, S
MD RAH XA 55 R SE 56 B 4g- 1 40 i A5 710 Pogp Ji
— A RE KIS G E N, BT SRR R A
G (ABC) $is 1", B RBMP-gp il R e
MDR ) 2 B2 U R B 5 o Tl )
PIAH 2, B 5256 o R i Lipofectamine 2000 Al
Attractene fEF; YL it 2541 fESGCT7901/V CR & $ 4% YL
BORARML, 2w T i — P L Mk ek i7 . AT
AT e« HE R 3R K 1 P - p o A G i 5 A BT R
S 2 BT R AT T B N BORE A MR B, e TR
esoR . 5 0k R A AR AL, AR SE 50 AR IE S H 5
LIS A Y ) 3 2 e W I B v T 24 A 1) e G Ak
2, AR LR, N WS WTXTE
it 24 8 9 20 e b A VR RIS T 44

AN TR H 7 45 1 e AOR R TR, BE i R
T, RGBT R, HAERESE T R Wb
S Ul 7 N [ 2 A ol o e R 2P
RORMBE TR By 520, k£G5S0
FAh, BT A E T KK IRE AT L R
VI e vk B . R R R SRR FBS & &
(15%~20% ) 55 J7 236 R T PR 0E L 5 J5 A7 3% 40
i ek A2 % G A S K

ZE BTk, A i g vk AR B AR Oy ke L g
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