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W OE B A A LA AL IR AE 2 25T 2 (MDR ) 98 48 M b i YR
ik KR L WTX 9 kL 3T B 22 L3R M Rl fb 2% % ( Lipofectamine2000, Attractene )
4 v MDR 8 ¥ SGCT901/VCR 40 M, W4 5% Gy I 4 Mo v 38 58 70 4 4. 2¢O 8K 1 (eGFP) A H 1Y B A
WTX mRNA A £ B .
LR eGFP 4 R BN, SHMZ5HEI0 SCCT7901 40 M s, WA k24 e vk Xt SGCT901/VCR
20 ML 1 2 e R W] S BRI (3 P<0.05) 1 FL SR LR e TR DU BT AR (P>0.05) , HLEA R T
il Al 2% 5% L 75 X SGCT901/VCR 4 T (1 3% e 0% (1 P<0.05) o RT-PCR 45 R o, WAL FERDY
SGC7901/VCR 4 Mt WTX mRNA 35 & W W m T 0 Fl 4k 57 32 5% QL 19 SGC7901/VCR 4 g rh i) WTX
mRNA Fiki (¥ P<0.05) .
518 X MDR B 4iM, A 2R L% Y AN 5 52 FLAR I A 43 152 e, AT DAPR BRI i B e
KA B Ry mgEfl; ZAm ARG P
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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.

Key words Stomach Neoplasms; Transfection; Electroporation; Multidrug Resistance-Associated Proteins
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BT W, R R s T2,
ALUCT i, T SE AR S 3L, RS KA A
WA E L YT RS AR — R R
(9 07 2, T R A0 X A oY 25 ) AR 2 2 T 2
( multidrug resistance, MDR ) B AT O W K B R
R EZIFEHN . SEHHT S5 LIMDR § i 4 A
SGC7901/V CR A HE B BIF T — A~ 14 400 9 2 [H W TX
( Wilms'tumor gene on the X-chromosome ) o 7E
HEAT WX R Y i R LS G CT901/V CRA% YL
B AR T AR 25 19 260 SGCT7901, 4 Ji A AT BE
I 25 bR (R RIS P-gp AT K e e i) A TR
HE AR, BRAR T e e iR . AR BIE K vl o LI
T b AL 2 B Je gk AT R LG, PR LR AL e ik
1A~ 1R ME L e i 4 i 2R b i o

1 MREFE

1.1 KRHBREES

TR 25 B 40 M SGC7901/V CR A SE AL 40 il
SGC7901 H 1Y 2255 U ZE B2 K2 o A= 2+ K &
A E AL SGCT7901/V CRAN MBS 37 I fim A
1 pg/mLAGVCRPAZERE T 25 . #5744 WTX I 1Y
JokL ( K/ 12 087 bp ) Fias s AR Fikr (47 H
WSRO EEH, eGFP) HASZE AR AE .

Opti-MEMY5 32 (No: 31985-070,
GIBCO) , RPMI 16401555 ( No:C11875500BT,
GIBCO) . JE4IMIHEFBS (No: 10099-141,
GBICO ) . Lipofectamine 2000 ( No: 11668-09,
invitrogen ) , Attractene Transfection Reagent
(No: 301005, QIAGEN ) , ERNAH#57 &
(No: K0731, Thermo) , HEFiLF & (No:
K1622, Thermo ) o PCRAY (iCycler Thermal
Cycler, BIO-RAD ) FnEEw ®1% 04 24 ( Biosens
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SC710, BIOTOP ) , &M H B s (Ti-S,
Nikon ) o GenePulser Xcell B Z¢ FLAX A i, 5 filf
(Bio-Rad) , /02 mmf BB R . T4 o
VEXTEThermo 4 W 22 4 #5 N iE 47

1.2 FHik

1.2.1 p@fied 50K SGC7901 F1 SGCT7901/
VCR 4l i 43 M Lipofectamine 5% 4& 20 | Attractene
Y AURT R S PG Y A o N X R K I B 4N i B b
TR, FIA2x10° DM, HERE R
12 h, FR40 0N BE 5 TF G 5 e .

1.2.2 tb5 kst Lipofectamine 2000 F Attractene
REYe R UL B AR AR A THRAE, 48 h JFEOb
s T WES, AN . Attractene P44 i AR T B We ik o
1.2.3 & 534k (1) 4. SGCT7901/VCR
A M B TS A, A 5 x 10° 440
Jfi. 800 r/min B.0> 5 min, 2 Li&J5 M 400 plL (1)
HL U (T IiE TSPt AE R M Opti—-MEM ) HH 2 iE .
(2) Jmr e f 2R LG G ik i Ok A i R,
R HJ 7952 56 45 R AR LR BRI 20 pg ik, (3) H
Bervk. BB M B RIR A R, BEKE
b R R BE AR Y, VK LR R 40 min CKE AR AR
B AR, eI o R AR AR S
FIEE 2 10 52 50 0 Y A F, I LR 250V,
HLZE 300 pF, BBk ob . Wi e SRR RS
10 min, VK % 8 10 min, 55 40 M0 2 W A 2 mL
EP N, A 1 mL #1640 522555, 600 r/min
B 10mne LW, 4mLl B2 HER (K
15%~20% FBS ) B, HANFLRIREREFR. 48 h
JE G AR FOWER, AR,

1.2.4 # g deym w2 M g fLE Qe
AR 48 hE, WAk, BN, g
BRI AN . L 200 £ A9 AR b B
2 N TR Bs ik 57 08B R AT, e R BE T T A4 i
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B, 9O UEE TR T U 00 O 1) 2 LA
BALAETE 5 A AR L . kSR 00 5O Y 4 i 5K
5 EBA R e B ULR = (RETOLANM
B/ A EE) x100%, BUS ASILEEEE, A
4 3 LIH R e P R i A A R
1.2.5 RT-PCR # M WTX mRNA # & & 4
BICEE A AL AN, AR AN, $RIUS RNA, F;
£ B cDNAL 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', B &k i& JFF 58.7
C, YK E 426 bp; GAPDH IE X5[#): 5'-CAA
GGT CAT CCA TGA CAA CTT TG-3', Jz X514y .
5'-GTC CAC CAC CCT GTT GCT GTA G-5', iHk
WEE 57 °C, ¥ K 496 bp, PCR ¥ 88 & 14
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 =17 1%
TN W BRI PR UK, BBE R BUAR R G AR R, 2 B K R
FIEE 3 K.
1.3 FitF4abE

ST A LA B + AR (R xs) Fom,
I HISPSS 1304 kAT Ge it 40t . 2 4L H) LR
FH 5 22 0 W sloRR MR 36, F — 20 W 4 8] L 35k FH g
K s B NG 0 . P<0.05 W ZE R A G 24 L.

2 & R

21 RWABHETURSHLLENILER
B3 9200 PG L J5 48 higk (8 0 R M K

SEEE N A s Lipofectamine %44 2H

SGC7901 4

SGC7901/VCR 4ijig

IR, SR B Y48 W A B S gk
PN 1B, SGCTI01 41 i Iy BE A= K R 4f
JEABIEH 3 SGCT901/VCRANMIE B HSGCT7901
A AN, SGCT901 ) Lipofectamine% Je 41
Attractene ¥ YL 4 AH 2 641K, MSGC7901/VCR
E@Lipofectaminefr’?%j%zﬂ%ﬂAttracteneiﬁﬁ%?ﬂ%j\'ﬁ
FIRW RS (1) . SGCT901MISGCT7901/VCR
AR ZF L YA I B S E £k, L
SGC7901/VCRIHL ZFFLER Y el B i (1) &
QLR R, 3R YL T sAXFSG 7901
R R B e WOR 22 7 G F2E S (P>0.05)
BTG b Ak 2 e Y 1k XSG C 790 1/V C R4 L Y 5% Y 3k
K B, 5SCGCT0141 M LA Giit ¥ 2= 5%
(#P<0.05) , MHEFLFHEIXFSCCTION/VCR
0 BB G RR, 5SCCTI0 140l e A T S o
#Z5% (P>0.05) , W W& T WAl Ak 24 5% e vk it
SGC7901/VCRA ML e Gt % (#4P<0.05)
2.2 RT-PCR #illE 5 WTX mRNA FiEER
25 41 Hp BF A 6 B B A AT AT At B, BH PR X
&Y GAPDHF Y 496 bp, A NiEIEH,
JE—F, WTXZ =¥ M426 bp, ZH7 {00 EIEM,
X R 2 A 2SR R IR A B, BB WTXHE
SGC7901/VCRANM h A ik %% e WTX Bk =
FowmseEH BN (E2) o KEMELELS RS
N, Lipofectamine%it%}ﬁWTX mRNAZEIL FFEA
PHE , Attractene®s Je FIHL ZFFLFE Y JFWTX mRNA
FINAW R, MAEZFAHAMWTX mRNAFEIK
HEETRMNAE (¥P<0.05) (£2) .

Attractene 545444 FLZEFLEE Y

1 SETEEEMMERERE 48 h %KHFRE ( x200)

Figure 1  Cell shapes and fluorescence expressions 48 h after transfection in each group (x200)
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K1 TREERFTEERRRHNLLER (%, xxs)
Table 1 Comparison of the transfection efficiencies among

different transfection methods (%, x+s)

21 SGC7901 SGC7901/VCR
Lipofectamine #5441  24.98 +2.80 11.46 +3.63"”
Attractene F5YL2H 30.09 + 3.34 16.98 + 1.40"?
M g FLgE el 34.17 + 4.38 32.13 £2.59

e 1) HHFAFRA LA, P<0.05; 2) 5 SGC7901
MMIELEL, P<0.05

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

AAAEXTAE (WTX)

ZZ B Y WTX )

WTX Bk e (WTX)

4%t & (GAPDH )
HARHE Y (GAPDH)

WTX k¢ (GAPDH)

RIZ

=3

- b

< >

£ &
El %

= =

IR
=

500 bp
250 bp
100 bp

C

B2 IREEVESRIEIKEZR  A: Lipofectamine #5440,
B: Attractene F5 Y4, C. HZEFLFEYL

Figure 2 Agarose gel electrophoresis A: Lipofectamine

transfection; B: Attractene transfection; C: Electroporation

transfection

F2 HHAWTXmMRNA RIZRLLE (x+s)
Table 2 Comparison of the WTX mRNA expression levels
among groups (x+s)
A1 AMEXIE esERARRYE WX ARL
Lipofectamine #4424  0.448 £0.016 0.464+0.023 0514 +0.020"

Attractene L4 0.355+0.019 0346 +0.013 0.517 = 0.024"
B LAY 0420+ 0.023 0417 +0.009 0.835 +0.026

W 1) SHGALEYA I, P<0.05

Note: 1) P<0.0S vs. electroporation transfection group

3 it i’

-

20 B T X A 2R W sE Ao T AR A DL
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I g B i SRR A T EENE T
Py vk EEAAE R E AR R AR . B
AR Qe bz R Tz 0 FE A BH B B iR
Lipofectamine2000 1 Hy 58 fLVE o 77 fb 77 v 5% G
& LR SRV ORI G N1 S Y B 7 S IRV
SR RS B B R R 2 R
IR R R . (1) e mh Fok iy 5005 (2) Bk fn
JR AR BT (3) B AR A R B K R B B
25 3k P R IR AR, S Lipofectamine2000H] e
B, ARSI R B O — R Yk i) & A ttractene,,
HEETE A, 40 FHMEEA. HAttractenen]
e AN 3B T 55 SRR R A0 M 0 5 e g AL
(electroporation ) AJ ¢ #F9E &8 M AN MK+
Y, WL 5 A AR gL AR
BANESME., &k, KREFEARLHEED S, XF
2 5 T e ORI A0 I LA R R T R
TS AWTXE (IH 1 135S, &
BLTURL 4% X (CDS) 2493 408 bp, KK 5
K/NZI12 087 bpo SEERUEW], HE 5T A 12 5 Y AR M

SGC7901/VCREZRALUPITOME T (P-
gp) m RIS AR M A MR MDR M, 2
MD R XA 55 R SE 56 B 4 19 20 i A5 A1) Pogp Ji
— A REEAKE S G E N, BT SRR R4S
&4 (ABC) % 1U, HRIKIP-gp BN N 2
MDR Ay 2 B2 U R B 5 o Tl )
PIAE 2 B 5256 o R i Lipofectamine 2000 Al
Attractene fEF; YL it 2541 ESGCT7901/V CR & $ 4% Y
RORARML, 2w T iF— P Mk ge b i7 . A
J DA AT BB R« Ry 3R AR A P - g p ¥ e Gl i R R Bk
S 20 BT BTG T L PN BORE A MR B, e TR
Yo% . 5 SCHRP IR E AL, A 525 IR E SE H 5
LIk A Y ) 3 2k e W S B v T 24 A 1) e G Ak
2, A R, N WS WTXTE
it 24 8 9 20 e b A VR RIS T 44

NG T SR Lo 2 U ez S N [ I O SN 93
BT, RGBT R, HAERE T R Wb
S U 7 N [ O A ol G o | R 2P
RORMBE TR By 52, k£G5S0
AN, HERTEE T KOKBMREAET . =5
Vit e vk B . R R R SRR T FBS & &
(15%~20% ) 2575 2 X470k 5 J5 A7 15 40
J S 2 A T T S K

gr BTk, A i g vk AR B AR Oy ke L g
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SRR &

24 %

7!

FLIE LR, K 2 Bt i FH Ak 2% 2 e 1t vl L3R 15
LG TR S e S TN R { RPN U e g D R U |
PR TG AR 2 e e vk P — AR B g R
AttracteneXf T3 i 40 i 09 5% 44 U T 18 58 19 BH 5
TR FE A Lipofectamine2000, 1 XF T il 24 40
SERPIRAN M A B gy, SR L Y R R 5 52 A0 e
R A B RE T, R W AR e AR, R I
TR
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