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ABSTRACT

Objective: To compare the transfection efficiency and cytotoxicity among Lipo2000 reagent, calcium phosphate
method, and Lonza electroporation in transfection of hepatitis B virus X (HBx) gene expression plasmid (pHA-
HBx) into the HepG2 cells.

Methods: Green fluorescent protein (GFP)-tagged pHA-HBx was transfected into the HepG2 cells by
Lipo2000 reagent, calcium phosphate method, and Lonza electroporation-based delivery, respectively. Then, the
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transfection efficiency was determined by flow cytometry and fluorescence microscopy, the HBx gene integration
into the genome of the HepG2 cells was identified by RT-PCR method, and the cell survival status was examined
and analyzed by Annexin V/PI staining, respectively.

Results: RT-PCR results indicated that exogenous HBx gene was integrated into the genome and expressed in the
HepG2 cells after either of the three transfection methods. The transfection efficiency of Lipo2000 reagent and
Lonza electroporation-based delivery were higher than that of calcium phosphate method (both P<0.05), but it
had no statistical difference between the first two methods (P>0.05). The high-to-low order of cell survival rate
was Lonza electroporation, Lipo2000 reagent and calcium phosphate method, respectively (all P<0.05).
Conclusion: Lonza electroporation for pHA-HBx transfection into HepG2 cells has high transfection efficiency
and less cytotoxicity, so it is a relatively satisfactory transfection method.

[Chinese Journal of General Surgery, 2014, 23(7):936-940]

KEYWORDS
CLC number: R735.7

Carcinoma, Hepatocellular; Hepatitis B Virus X Protein; Transfection

EEREAEA KT 100 25 AL T LI R R
# (hepatitis B virus, HBV ) B YL fif S 809 ™ &
JFF , i AR AL AN ISR M T AT A EE X
( hepatitis B virus X protein, HBx ) J& HBV X &
g i By 8 H 79, TR Sa i, MfE S
e T R LI R A S O T L MR P
20 M ) E RS HBY 1Y G &R — B2 AT G
ST MR A . O T 3 HBx 35 R % A 968 20 e 1)
SCWR, ORI HBx B DA A0 2 3K TR B AT 4
J b o B G asoR] 0 i 4 5 e g 4% 1R B D0 AR X F 5
JFF 9 20 B A S P 6 L 5 HBV G ROk L B R R E
Giinther %5 ) SR F 8 R 455 1 4% ) HBV & K 3L 41
AT T BF T QBCR B NN BRI 55 1k e e
RORAK, H A2 H R 22, Lipo2000 2 5 4% G i)
XF DNA Fil RNA 3 0] 47 800 e ), Lonza AL #% 1
T Gl I 3 A A H LAY B O S A A0 e K i R AR B
ARG T H, Hik, RFFRMWE T Lipo2000 .,
IR 85 75 R Lonza L% V5 6 HBx Jk P B 26 35 i
KL pHA-HBx % HepG2 M- 4H il (¥ % YL 20 % K
X 20 LA 1 R B2 A, PR HepG2 T8 20 i 1 A
REERTTE o

1 #MB5AFE
1.1 #FREEERF
BF 98 40 B Kk HepG2 T H [ BE 27 B 27 B 2

fithh = 22 WF 5% Br; 47 GFP AR &5 19 pHA-HBx Jit k7 f2
Lipo2000 g A Invitrogen NHEl; HBx 5l ¥ il

© WA )3 i [ & F A F A EFH

A TAEY TRARN A G RPMI-1640 35 77 5
W H Gibeo A d]; Ba4E L& H Hyclone A A 5
i 65 30k A4 i 2 iR 0 1 38 = KA F]; Lonza HE
R &4 A Lonza 23 Al .

1.2 A&

1.2.1 HepG2 @3z HMMLIE 10% I 4F M5
) RPMI-1640 5¢ 4 35 2 FE b AT 85 9%, 5 9% 51
37 C. 5% CO,MFIREE . DL 0.25% BREE IR (%
0.02% EDTA ) #EATHLAE1C,

1.2.2 BRER A5k m e st 3 AR RN U B B k1T
PefE. HARDER. WaHMIER T 6 fLik, LK
2 70%~80% i H 5 5 YL Hi 30~60 min, M EZH
JL RS W, I AH B 1R B P A R S e R SR
2 mL (% Y ik g fo-foft P 6 15C 1 HL pH (28 K 0
PEAS B 5 R s B e P A 5 35 AT LA AE B ) O 202
ORAE, B FEA# R ) 5 B4 pg FORL DNA ( FTRL
MR 20 pL) , A F] 100 uL F Ak 45
W, AT DNA- S ES %O A 2] 100 L
BBS W h, 1R, FEIRMEE 10~20 min; DNA-
FAL G -BBS R G 9 35 500 I 218 4> 6 LA 5
BT E 5% CO, 137 CUl 8 32/ N R 9% R
Pt S 56 B SR RN Bl 2 5 % 1A [ 41 i 1% 7 R TR
fE 4~16 h J5 4% 58 2 15 32 ABOK DL e 4 B iR — 2
BERRAS ULTE, WA SR TIIE MR IR, mA
2 mLOBr B SE R IRM, ARLRE R, F4) 48 h
i R ) e e I R 3R 3K R A YRR

1.2.3 Lipo2000 # % % 41K & 70%~80% i
WP AT gy s R gemii g o aE SR AL, DL PBS VR 20Kk,

http://www.zpwz.net



938 b E A

UGS

503 4%

FALANA 2 mL Opti-MED 353535 MERIA A (B
4 pg JFKL DNA, LA 200 puL Opti-MED Fi B ) FliE
W B (B4 pg igHAA, LI 200 pL Opti-MED i B ) ;
BRWABHMABRB R, R, HFTERT
JiCE 20~30 min J5 A 6 fLAR T ; BT 5% CO,
)37 CHMIEFRAE NS 5 h FIMAS 20% i
A= ML 1) RPMI-1640; YL 5 48 h s 4 4 i 6 )
e e IR 3R TR B I YL sl

1.2.4 Lonza w4k  4IELL 0.25% EHE A (&
0.02% EDTA ) #4711 1h il 1ol 240 A B s %% Yy i LA
PBS ¥k 2 K, BEAFEY AN 100 plL #i%G
WCE F % IR Nucleofector” HL % Wi 8 8 (419 L)
MW ERS, 2 AL ATE 20 min N5
)5 AR A 4 pg R DNA B B AR 4
LBV AL R (R 0 208 55 HL R AR AR IS

HAIEF AT SR ), 56 DR, 1
BT, IR A BT, BT
FRIY ; HL G T 45 oo RO B AR s (0 FH ) &
AL RS A W 500 plL TR % 55 3 A B G R,
RN A MG A 12 LA, R AT R A IR T 4
M A AR P AR SE R, 6 h JE AT T 4 g R A

BHPE X BB AT T4 gy 5 8~12 h 7 =X 48 Jf 4S04 ) 7
PR, B UL ST 48 h AR 20 R RS D e R TR 3R A

1.2.5 RT-PCR %% HBx A R #4 5l¥F.

F¥EBI®, 5'-TCC TTT GTT TAC GTC CCG T-3';

N % 51 ¥ 5'-TGC CTA CAG CCT CCT AAT AC-
3", A 94 °C 5 ming 94 °C 455,56 C 45 s,
72 °C 45 s, 30 MEH; fJ5 72 CIEF 10 min,

48 R BL 372 bps

1.2.6 @A aem  EANNE, 1000 x g .0 S min,

1% BSA [ PBS PE¥ 1 k. H 100 uL 456 2% vh il
Bran s £, A 2 uL Annexin V 4281 0.1 pL
PT Yul ) BEE 15 min, FREUMEAKE I

1.3 SitFaE
DL SPSS 15.0 #F, R ¢ K50 1 5 3% X B
WG .

2 & =

2.1 RT-PCR¥ &R

ey HBx JEH 40+ 372 bp &P W51t
F B R/ INARAE (R BE P 4 3G 2%, % B2 400 Jf oK DL B
PP A (K1) .

M 1 2 3 4

2000 bp

1 000 bp
750 bp

500 bp

250 bp

100 bp
E 1 RT-PCR #&ill HBx #E 7 HepG2 f M s R A
M: DNA #iif (DL2000) 5 1: GFPH#eUexsiit; 2. %
FREGHE:; 3. Lipo2000 #44kk; 4. Lonza HLEREE
Figure 1 RT-PCR detection for the HBx gene expression in the
HepG2 cells M: DNA markers; 1: GFP transfection
control; 2: Calcium phosphate method; 3: Lipo2000

transfection; 4: Lonza electroporation

2.2 HEMEKN

Lipo2000 Fl Lonza % 15 19 5% Ye %% 45 5 o0
77.1% F179.6%, A G T 8 IR A5 75 1 5 Y 0K
(56.5%) , 255 it 2 L (¥ P<0.05) ,
Lipo2000 Fl Lonza HL % ik /) % Je 2 0] 22 5 o 40
i E Y (P>0.05) (F2-3) .

-
. A C

B2 WHBRIEWNERFELS HepG2 iR EBRIE A: BEFRESEE; B: Liop2000 #4Ysk; C. Lonza HLFREE

Figure 2 Fluorescence microscope observation for the GFP expression in the HepG2 cells after transfection A: Calcium phosphate

method; B: Lipo2000 transfection; C: Lonza electroporation
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Figure 4 Results of the cell survival rate determination
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Figure 3 Flow cytometry measurements for transfection efficiency

A: Calcium phosphate method; B: Lipo2000 transfection; C: Lonza
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