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Construction and Expression of Eukaryotic Expression Vector Containing
Human GM- CSF Gene

LU Yan- ru, JIANG Zhen- you
( Department of Microbiology & Immunology, Medical College of Jinan University, Guangzhou 510632, China )

Abstract: Objective To construct eukaryotic expression plasmid pIGM- CSF based on gene adjuvant hGM-
CSF, and express in Hela cells. Methods Plasmid pORF- hGM- CSF was used as template to amplify hGM- CSF
gene by PCR, and the product was inserted into multiple cloning site’ s B of bicstronic eukaryotic expression vector
PIRES to construct eukaryotic expression plasmid pIGM- CSF, then transfected into Hela cell by using liposome.
Finally, the hGM- CSF gene expression of protein was detected by RT-PCR from RNA level and ELISA from
protein level. Results  The length and sequence of the cloned hGM- CSF segment was correct. The hGM- CSF
gene could be expressed in transfected Hela cells. Conclusion  The eukaryotic expression plasmid plGM- CSF
containing gene adjuvant was successfully constructed and expressed in Hela cells effectively, lays a foundation on
constructing bicstronic eukaryotic co- expression plasmid.
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5 . . GM-CSF

591

(granulocyte - macrophage colony -
stimulating factor, hGM- CSF)

pIGM- CSF,
1
1.1
DH5a Hela
p IRES BD Biosciences
Clontech , pORF - hGM - CSF
InvivoGen
1.2
Ex Taqg DNA , T, DNA ;
Xba Not , DL-1 kb marker,
, DNA
1 kb DNA marker 300 bp marker
PCR
MMLV Lipofectamine
2000 Opti- MEMI Reduced Serum
Medium Invitrogen hGM- CSF
ELISA
1.3
GenBank GM- CSF CDS

P1: 5'-CA TICTAGA
AAGGAGGGCCACCATG TG-3', Xba

ATG; P2: 5'- AT GCGGCCGC
TGTCGAGC TAGCGAATTC-3',  Not ,
TGA 474 bp
1.4 hGM-CSF PCR
PORFhGM- CSF , P1 P2
PCR  hGM-CSF | 50 pL,
1 pL, dNTP 3 L, DNA 4

ML, 10 x Ex Taq Buffer 5 pL, MgCl, 3 pL, Ex Taq

0.4 pL, dd H,O 33 pL, 195 5
min, 95 30 s, 56 305,72 60 s, 30
, 72 10 min 5uL 12 glL

1.5 plIGM-CSF
hGM- CSF  PCR
PIRES, Xba Not ,

10 ¢/L )
3 1 : T, DNA
24 h, CaCl, E.coli DH5a
) 50 pg/mL
LB , 10 ,
3 mL LB ,
37 150 r/min 100 pL
2 uL
P1 P2 PCR,
DNA DNA  Xba Not

DL- 1000 bp marker

Sanger )
1.6
Hela Lipofectamine 2000
Opti- MEMI Reduced Serum Medium
6 , 500 pl/ 0.7 ug DNA
2 ug 250 pL  Opti- MEMI
5 min )
20 min, 6 , 6h
PRMI 1640
1.7
Hela 100
mL/L PRMI 1640 , 37
5%CO, , 3d
1.8 pIGM- CSF Hela
1d Hela 6
; 80% 90% ; Opti - MEM
Reduced Serum Medium 250 pL 5 ug
pIGM- CSF 10 pL Lipofectamine- 2000
1, 6 h, PRMI 1640
1.9 RT-PCR hGM- CSF
pIRES  pIGM- CSF 48 h
Hela ,
RNA ,  Oligo dT , MMLV
, 37 1h RNA cDNA
95 MMLYV, cDNA P1 P2



) 28

592
PCR, 50 pL,
1 uL, cDNA 10 pL,5x PCR Buffer 10
ML, Ex Taq 0.25 pL,dd H,O 28.75 L,
195 5min,95 305,56 30s,72
60s, 30 , 12 10 min
5uL 12 g/L
1.10 ELISA hGM- CSF
pIRES  plGM- CSF 24 h
48 h  HelLa ,
ELISA hGM- CSF
Ao A
A A
hGM- CSF
1.11
XS ,
SPSS13.0 ,
t , P<0.05
2
2.1 hGM-CSF PCR
12 g/L , PCR
, Marker,
(1
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Fig.1  Analysis of PCR product of hGM -CSF by
agarose gel electrophoresis

1: hGM-CSF PCR product; M: DL-300 bp Marker

2.2
pIGM- CSF  Xba Not
6.1 kb 0.47 kb ,
pIRES , 6.1 kb
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Fig.2 Digestion analysis of plasmid pIGM-CSF

1: DL-300 bp Marker; 2: hGM-CSF PCR product; 3:
pIGM-CSF digest with Xba | and Not I ; 4: pIRES digest
with Xba | and Not | ; 5: DL-1000 bp Marker

2.3
pIGM- CSF B(MCSB)
DNA , hGM- CSF
(NCBI - M11220)
24 RT-PCR
4 pIGM- CSF
hGM- CSF ,
PIRES hGM- CSF
bp M 1 2 3
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B 4 RT-PCR #il] hGM-CSF & Hela i) %%
Fig.4 Analysis of hGM -CSF gene expression in Hela

cells
M: DL-300 bp Marker: 1,2: Hela transfected by plGM-CSF;
3: HeLa transfected by plRES

25 ELISA
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pIGM- CSF 24 h 48 h hGM- , GM- CSF
CSF , , 8
1) GM- CSF mGM- CSF
; hGM- CSF
1 hGM- CSF hGM- CSF )
Table 1 hGM- CSF content in cell culture supernatant hGM- CSE DNA
[(n=3, xxs(pg/mL))] , DNA
Group 24 h hGM-CSF 48 h hGM-CSF mGM- CSF
pIRES control 1.65+0.11 1.81+0.14
PIGM-CSF transfected ~ 153.07+4.209 142.75+3.97Y pIRES
1) P< 0.01, vs control pIRES
3 (internal ribosome entrysite, IRES),
IRES :
: IRES
, el MCSB
, Xba Not hGM- CSF
DNA pIGM-
CSF, RT- PCR RNA ELISA
,  DNA
IL-2 IL-12 IL-18 GM- CSF IFN-y  GM- pPIRES
CSF :
o] hGM- CSF
. DNA
- ADCC
, GM- CSF CTL
NK : [l : , , .HBVS Pres2/s
M
Hongxun GM- CSF , 2004, 25(3S): 25- 27.
(PNGV - hFL+3L) HIV [2 HONGXUN S, VLADIMIR MP, COREY M, et al.

p17HIV

IFN-y Zhang ®

pAg85A GM-

CSF pAg85A/GMCSF
; pAg85A/GM- CSF pAg85A
IFN- 1, CTL
Miyashita P! GM- CSF JA

Regional, but not systemic recruitment/ expansion of
dendritic cells by a pluronic - formulated FIt3 - ligand
plasmid with vaccine adjuvant activity [J]. Vaccine,
2003, 21(26):3019- 3020.

[B] ZHANG X Z, MAZIAR D, PATRICIA N, et al.
Intramuscular immunization with a monogenic plasmid
DNA tuberculosis vaccine: Enhanced immunogenicity
by electroporation and co - expreeion of GM - CSF
transgene [J]. Vaccine, 2007, 25(7): 1342- 1352.
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