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Construction and Preliminary Application of Retroviral Vector Carrying EGFP Gene

ZHAO Ning, GUO Zhong-min, CHEN Xi-gu
(Experimental Animal Center, SUN Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] To construct the retroviral vector carrying enhanced green fluorescent protein (EGFP) gene and to
observe the expression of green fluorescent protein (GFP) in vitro and its effect on biological characteristics of target cells.
[ Methods] EGFP gene fragment, which was ligated into the multiple cloning site (MCS) with pEGFP-C, vector preserved
completely, was obtained through PCR reaction using pEGFP-C, plasmid as a template and directionally inserted into MCS of
retroviral vector pLXSN. The right recombinant retroviral vector pLXSN-EGFP was selected to transfect packaging cell PA317 to
gain virus particles with infection ability. Human glioblastoma mutiforme cells SW038-C2 were transfected. The expression of EGFP
gene as reporter gene in vitro and its effect on the biological characteristics of target cells were observed by fluorescence
microscope and fluorescence activated cell sorting (FACS). [Results] The recombinant retroviral vector with EGFP gene was
cloned successfully. Packaged by packaging cell PA317, the recombinant vector could transfect human glioblastoma mutiforme cells
SW038-C2 effectively, express stably, and did not show inhibitory effect on the growth of target cells. Target cells with high
expression of GFP became long and thin. FACS showed about 98% of these cells expressed GFP, and the intensity of the
fluorescence did not decrease after culture in vitro for 6 months. The shape of target cells expressing low level GFP did not change
and 30% of them expressed GFP was observed in FACS. [Conclusions] The transfection rate of virus vector being detected
is lower than actual results while GFP is used as reporter gene. The constructed vector pLXSN-EGFP can express stably in vitro,
which are useful for future research for inserting another therapy gene in the vector. _

Key words: enhanced green fluorescent protein gene; retroviral vector; pLXSN-EGFP; transfect; SW038-C2 cell

[J SUN Yat-sen Univ(Med Sci),2009,30(2) ;154-159]

e H 4 : 2008-09-10
BETE JREE RGO (522203045) ; AR 4 118 3134 (984058)
TRB RS T RIS LS4 SEIRAER 308, BIBE, W44 3, E-mail ; zhongminguo@yahoo.com.cn



5 2 31

B el EGFP L M1 SR S B A M B B 25 IR 155

S A GO EEBR (green fluorescent
protein, GFP)%E@%%&W,%%%@%&%

A4 A (fluorescence activated cell sorting,

FACS ) Yof 27 (0 508 16 2k i 2 B o8 B AR T R o
{43 A5 47 VLB FAG I 02V 2 IR YT B 58 P
FAB T EEE, B A RLSTR , Xt HE 4 A b T A T 2
f] GFP 321k 2R 875 52 4 M 0 A i e B Y F
GEARA T 5 R AR A PR R R O
W RN EIET EEGFP 2 IR (33 5 SR T 4
{4 pLXSN-EGFP, i 1 it 7 ] 35 [H 2% 3k /K - iy #E
YR AE Wy R B L ER A, X GFP B[R Rk
SE MRS PR ORI R R AT . T E AR
EVATFIIS R, AT B A GFP 2
H[R)E AR R LUA B —H R IA A RRE LR
P E AP B SRR | R LA B R e IR AR
AR B 43 T T B 45 ) SR BB A BT A0 B ST R IR
B4 pEGFP-C, £ 5 B WF V) A ) (multiple cloning
site, MCS) 1935 FR 2 M pLXSN-EGFP, | {#
JE SRR A — R 2RI R Rk R
VEAS BRI AT 4T, M LAS B B 41T H YRR R
I L BRI SR YT R B Bl 40 B (R R A
4 2 ) 45 55 2 1 kit

1 M¥EF&E

.1 &

111 K, Béfmibs B FRERE
pLXSN . pEGFP-C, (£ E Clontech A 7))\ KA B
DHS5a £ 25 40 i PA317 NIH3T3 4 g . A\ 2 B
e Jo 5 400 L PR 400 B SW038-C2 34 i R Ll R 2 S0 B
iR AL,

1.12 4% # RPMI-1640.DMEM (3£ Gibco
AT, BREIPER YIRS BamH 1 Bel 1 \Hpa 1 \Tag
Wi T4 HHEER (KEFEAEYW/AF);D L2000 Mark
A-EcoT14 1 digest Mark (f£EAY TRAH);
QTAquick Plasmid Extraction Kit JORLAR BURH &
QIAquick Gel Extraction Kit DNA Jie Tl Wit 59 &
JigJF A (£ E Gene /1))

1.1.3 314pi%kit 54 % RHE Clontech 24l F& AL
) pEGFP-C, /&5 51 , 7E EGFP = SRS HERT 5
(%65 613 % 1446 (i) Wit LTS 1Y) P A
P, F7E EUEBIW P, A B BRI A 1
Hpa | BHIN S, BAFHIANT . P 5'-AAGTT

AACATGGTGAGCAAGGGCGAGG-3' ;P2:5' -AACC
TCTACAAATGTGGTATGGCTG-3'; HMEHEES
B, PCR %58 T FIB 1) 2 7E EGFP %R RS E
YEBUE 808 PIARE: 4 1228 NAREEL 420 bp K
N BB BHIANTR . P’y 5'-ACCTACGGCGTGCA
GTGCTTC-3" ;P ,:5' -ACTGGGTGCTCAGGTAGTG
GTTG-3'B ¥ KiEEEW A TG o

1.2 FH i

1.2.1 %7 EGFP & B oy & 4135 4 F ok F R
t M LR pEGFP-C, A BIAR # 1T PCR [
RL, BB EEH pEGFP-C, £ 7 BE ) i A B0
EGFPILIE A B, BR#IVEAYIEE Hpa I & Bel 1 1§
/5, FIF Bel I #1 BamH 1 KR BESHRE , E
3 A2 Hpa T #1 BamH 1 3UEE] ) 5% SRR
#ifk pLXSN ## B 4 244 pLXSN-EGFP, #51k1A
5 R B PE I ST Rk DNA 4T EE) \PCR
DNA M F4E

122 TH#HFREF[GOEMLAGREL,
Ak v B & Ao B R BUWEAE KA PA31Y
YRR AE 6 FLAR PN, R AR 70% ~ 80%RlE , TN
ASFRE-FRIEA Y, YUREESE 6 h M
RPMI1640 543575, B AL 48 ~ 72 h
J5 255 40 T BE 4 B VR Bl 400 pg/mL G418
() RPMI1640 52485 35T i i 3 77, I AR
EEYLE PA31T SHBMON IR, UG 3 ~ 4 d B3R 1
W, G418 Fh VR B B K AT I 2 800 pg/mL,
204 ot BE 4 1) 40 D R B A FE T BT, G418 I VR BE ] &
Wil ZE 150 ~ 250 pg/mL AZESFIREIER . 29 10
~ 20 d J& , AT TLA Ho i 7a e B, 3 IR 1 R WL AR
EHTE A RFRIRHE, BT IBR BT
e, SRAE R BERE 96 FLAR P B SO b4t

GRS S PR TOLIRE ROE R S EY I

B 4 RPMI1640 58 43 57 055 77 40 B 0T W AR AN [R)
PRB 0 2R R S R B S, NIH3T3 40 J il 8
R T

123 FTmB sk A m & ECFP A KH A
FiAbm B R AR LA LE A B PE RR
JR B 4T i SW038-C2 A il 4 2,58 6 £ F 3Rk
BB, 7 SW038-C2 4HA 60% ~ 70%RlA T,
F LS LW, A PA317-GFP H3%3E BiE 1
mL, W 2.5 ~ 5 h J5 il A RPMI1640 5841572
2 mL 4k4EEESE 24 ~ 48 h J5 B e G418 1Y
RPMI1640 5523558 , #EAT0 %, Jr ikl b, ik



156 F LR AR (BT )

530 %

HH ST B T R IS B FACS #6001 EGFP £ R 7 B
SRS R
1.2.4 =&k 3 (MTT) b6 & 30 2 SW038-C2 %8 Jg,
CHEWMEN A KW LA SWO3S-
C2.SW038-C2-GFP, 1 SW038-C2-GFP, 41 Jifd 132 il
F 64~ 96 FLAH,2 000 ~ 4 000 40 /7L , 45l
MPEERN 5 L, A SE &R ELE 37 C KR
S 5% CO, IRFE ISR, 4 B E RS 6 h. 1
~5 d B OD fB, MERS, X355 1E, B mA
100 pL BRI, FIIA 2 mg/mL i MTT %
10 pL, & 37 C S 5% CO, BAE NS
4 h, Wi B3, A DMSO 100 pL,#&% 10 min,
45 MW, P 570 nm P 7EGEE G
IS b I 5 5L IR, B 5 FLEG M, L
FE3% 6 h 4 M WIS BE AT A9 OD M ARSE 1 ~ 5 d
75 1) OD E ¥R 2 & B B9 2 JE BT 455048 9\ 4k
T, DABSHIR] A A s , 21 400 B 2R Kl 4%
1.2.5 EGFP B /£ PA317 & SW038-C2 % f, ¥ %
S5 E 4 PA317 PA317-GFP.SW038-
C2,SW038-C2-GFP, Fil SW038-C2-GFP, £& % 107
B4 B, BB (R 4 DNA, DL B4R 545 PCR
SRR B H 40 DNA 1 EGFP [/ i A%

2 % R

2.1 B HE EGFP EFMNEH SRR SH MG
K% E

FH BB RS | 4 R KE pEGFP-C, Ho
P — 4% B EE R B, K/ 840 bp, 53
WHHEARRF &, B FHE AR (pLXSN) K/
N'5.9 kb, WL TRV A A BamH T
Hpa 1 7 A #E47 UGN JG , 3R K/ TG BA B B 2p
(B 1), WHENS FRYE, 81 5 ) 50 e, H 1 9
LR OLEE B (ECFP) 2 K € [0 1 A Wi 5% 0% 5
Z 4K pLXSN #9 MCS 91, 4T B9 R/ IR T 258
FHEI/NZFN, 2 6.7 kb, F BamH 1 X84 Fit47
HWEY), A58 —24% 6.7 kb K/N DNA BB
BamH 1 1 Hpa 1 BUEEYT, WIAT LIFS 2] 4 DNA
B, —%&%08 kb, 5—%% 59 kb, EHEKE
SEALTE P S SR BSE M T Y M SR BUR R DNA
U] Be PCR %7€ , 25 RAF GBS HOMAE (B 1),
REFAEYA G EHRMAF K ECFP ZE W 5
Z5RWF .

611 ccatggtgag caagggegag ¢ (g)agctguca ceggggtgpt geceatectg
661 gtegagetgg acggegacgt aaacggecac aagitcageg tgteeggega gegegaggge
721 gatgeeacct acggeaaget gaccetgaag ticatetgea ccaceggeaa getgeeegty
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1381 gegggecegg gatccacegg atctagataa ctgatcataa
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Fig.1 Electrophoresis analysis of the recombinant
retroviral vector which carries enhanced green fluorescent
protein (EGFP) gene digested by restriction enzyme
1: A-EcoT14 I digestive MARK; 2; pLXSN digested by BamH
I; 3. pLXSN-EGFP digested by BamH I ; 4, pLXSN-EGFP
digested by BamH | and Hpa I ; 5. PCR product of pEGFP
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Fig.2 Apoptotic PA317 cells and survival resistant celis
PA317-GFP after G418 selection, x 200

3 REERIBETH PA3LT-GFP 4
Fig.3 PA317-GFP cells observed by fluorescence

microscope, X320
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Fig.4 SW038-C2 cells, x200

fir 4% 5 SW038-C2-GFP, (&l 6.9) , B #h—Ff 57 j 4
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Fig.5 Two forms of positive clones after G418 selection,
x 200

B¢ SWO038-C2-GFPO ZHf
Fig.6 SWO038-C2-GFPO cells, x 200

B 7 SW038-C2-GFP1 45
Fig.7 SWO038-C2-GFP1 cells, x200

8 TEEEMBPETH SW038-C2-GFP1 4ifE
Fig.8 SW038-C2-GFP1 cells observed by fluorescence

micrescope, x 200
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Fig.9 GFP expression in SW038-C2, SW038-C2-GFP0, and SW038-C2-GFP1 cells were observed in FACS
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Fig.10 PCR reaction results of the genomic DNA of
resistant cells expressing EGFP gene

land 9; DL2000 MARK; 2: PCR product of pLXSN-EGFP;
3: PCR product of pLXSN; 4; PCR product of genome DNA of SW038-
C2; 5: PCR product of genome DNA of SW038-C2-GFP0; 6: PCR
product of genome DNA of SW038-C2-GFP1; 7. PCR product of
genome DNA of PA317; 8: PCR product of genome DNA of PA317-
GFP
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Fig.11 Growth curves of SW038-C2, SW038-C2-GFP0,
and SW038-C2-GFP1 cells '
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