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Construction of an effective eukaryotic bi-cistronic expression vector
containg HCV internal ribosome entry site
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( The Research Center for Medical Molecular Virology of Fujian Province, Xiamen University, Xiamen 361005, China)

ABSTRACT:: In this paper, anew eukaryotic bt cistronic ex pression vector containing Hepatitis C Virus(HCV) internal ribosome
entry site (IRES) expressing tw o foreign genes from one mRN A w as constructed. The sequence starting from the 5 untranslated re-
gion of 18nt to 32nt in HCV core coding region was cloned and t hen the encephalomyocarditis virus (ECM V) IRES sequence in the
commercial vector pIRES was substituted to construct a new vector pCVIR. Green fluorescent protein ( GFP) and Hepatitis B virus
surface antigen (HBsAg) coding genes were inserted up stream and dow mr stream of IRES sequence. The fluorescence intensity of
GFP and HBsAg were determined by flow cytometry and ELISA respectively., thus, the expression efficiency of the two vectors,
pCVIR and pIRES could be compared. T he experimental results show ed that the vector pPCVIR could translate the GFP and HBsAg
genes dow rstream of its HCV IR ES sequence more efficiently without impairing the ex pression of genes up stream of IR ES sequence
than the vector pIRES. It is concluded that a new eukaryotic br cist ronic ex pression vector containing HCV IRES was constructed suc
cessfully by the method described above.
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[151’ PCR, CVIR CVIR3
, , (PCR :94°C 1min, 55 C 305,72 C30s,
, 20 ) PCR , pM D18T
, pMDI8T- CVIR  pMDIS8T - CVIR3,
IRES 5 RNA
, EowR 1  Xba I pMD18T - CV IR
40s IRES pMDI8T - CVIR3 , pIRES
’ Ci6) , HCV IRES ECMV IRES
EMCV IRES , pCVIR  pCVIR3
, (HCV) 1.3 plIRES pCVIR pCVIR3
IRES EMCV IRES,
pCV IR 1.3 1 HBsAg pcD-
1 NA3. 1- S , (1 PCR
1.1 pEGFP( (94°C Imin, 55T 50 5,72 C 50 s, 20 ),
GFP)  pIRES Clontech ; S , pMDI8T , pMD 18T-
pcDNA3. 1- S( HBsAg, adw?2 S,
, genBank : AF233236) 1.32 EGFP pEGFP
; pSPI/ AS(  HCV c¢DNA ) , PCR(94°C Imin, 55 C 50
Seeger ; pMDI8T s,72°C 50 s, 20 ), GFP ,
TAKARA ; DH5a pM DI18T , pMD 18T-G,
; BHK21 (ADCC CCL210) ATCC
1.2 HCV IRES pCVIR pCVIR3 1.33 pSEMIR-G pIRES
HCV 5 UTR 18nt UTR EMCYV IRES HBsAg , GFP
34Int  HCV IRES, HCV CORE Xho 1 Sal 1
32nt  HCV IRES pM D18T-G, GFP , Sal 1
2 pIRES , pEM IR-G; Xho 1
3 HCV CORE + 32nt + 3nt Sal 1 pM D18T-S , S ,
, CVIR CVIR3 Xho 1 pIRES G , pS
pSPI/ AS (1 EMIR-G
1 PCR
Table 1 The primers used in PCR
CVIR SURF GAATT C GCG ACA CTC CAC CAT AG AT EcoR 1
SURR TCTAGA CCATGG TTT TTC TTT GAG GTT TAG Xba 1 , EoR V
CVIR3 SURF GAATT C GCG ACA CTC CAC CAT AG AT EcoR 1
SUR3R TCTAGA CCATGG TGC ACG GTCTACG Xba 1 , EcoR V
EGFP EGXHOF CT CGAG ATG GTG AGC AAG GGC GAG G Xho 1
EGECORIR GAATTCTTA CTT GTA CAG CTC GTC CAT EcoR 1
HBsAg SXHOF CT CGAG ATG GAG AACACA ACATCA G Xho 1
SORIR GAATTCTCA AAT GTA TAC CCA AAG EcoR 1
1.3.4 pGEMIR-S pIRES pM D18T-S, S , Sal 1
EMCV IRES GFP , HBsAg pIRES , pEMIRS; Xho 1 Sal
Xho 1 Sal 1 I pMDI18T-G, GFP s
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Xho I pEMIR-S , pG CVIR CVIR3, pIRES EM-
EMIRS CV IRES pCVIR  pCVIR3(
1.3.5 pS-CVIR-G pCVIR 1A), CVIR CVIR3 GFP HB
HCV IRES HBsAg , EGFP sAg , pCVIRG pCVIR3FG
. Xho 1 Sal 1 pCVIRS  pCVIRFS ( 1B), CVIR
pMD18T-G, CFP Sal 1 CVIR3 ,pCVIR-
pCVIR pCVIR3 , pCVIR-G G BHK21 GFP pCVIR3
pCVIR¥G;  Xho I Sal 1 pMDIST- G, 42,9 32.3,pCVIRS BHK21
S , S , Xho 1 HBsAg pCVIR3ZS, 0. 9ng/ ml
pCV IR-G , pSCVIRG 0. 04ng/ ml, CVIR
1.3.6 pG-CVIRS pCVIR ( 10
HCV IRES GFP , HBsAg 2.2 IRES EGFP
: Xho 1 Sal 1 pSEMIR-G pGEMIR-S pS CVIR-
pMDI18T-S, S R Sal 1 G pG-CVIR-S ,GFP EMCV  HCV
pCVIR  pCVIR3 , pCVIRS IRES , GFP
pCVIR3S; Xho I Sal 1 pM DI18T- CMV , GFP
G, EGFP s Xho 1 mRNA IRES
pCV IR-S , pG-CVIRS BHK21  , pIRES
1.4 lipofectam ine , 48h (2
2000( Invitrogen) 24
BHK21  ,5x10% : A
70~ 80%
1Hg 2H, lipofectamine \,,‘
2000 , BHK?21 , 48h -
4 ,
1.5 GFP 48h o
: ,PBS 1, Iml PBS ] -
( Beckmarr Coulter XL) +
EGFP ( Green cells%) (FI) o
1.6 ELISA HBsAg 48h o
, ,PBS 1 20041 PBS :
3, ,ELISA H BsAg ( g
) ) %
HBsAg (4ng/ml, )
D s B:
HB_ ! "(‘\T\>7 HCV IRES oene J‘
sAg 3, pCVIR3
2 T
21 HQV HCV IRES e o]
HCV IRES 3 CORE PCVIR Bot——
+ 32nt + 3nt 27
lie2 , HCV 5 UTR
18nt CORE. + 32nt . + 3nt
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" GFP  EMIR (pSEMIR-G)
, CVIR  (pSCVIR-G)
GFP IRES
‘_ ,pG-CVIR-S
U = GFP ,
3) , GFP
Sal I T4 DNAM %K Xho I +Sal 1 CVIR (pS- CV ]'R- G)
I EMIR  (pSEMIRG) (P
j/' \ TN < 0.01) pGCVIR-S
[ e f/ 2.3 IRES HBsAg
e e
= gt HBsAg (3
o 4, GFP . HCV  IRES
’| o }""0"»‘““ HBsAg EMCV IRES (P
v < 0.05) GFP pSCVIR-G  HB
v \ - Ag pS EMIR-G, HB-
{ . sAg IRES (P < 0.05)
MK; 3
Y : CVIR3  ,CVIR
R HBsAg , HCV CORE
33 HCV
! IRES CVIR  CVIR3 GFP
Fig 1 Construction of the plasmids H BsAg ’

A: Construction of pCVIR; B:IRES region of pCVIR/
pCVIR3; C: Construction of pS CVIR G,pG CVIR-S

[R-G

\. plRES B. pG—CVIR-S C, pG-IMIR &S D, pS-CVIR-G E. pS-EMIR

2 BHK21
Fig 2 BHK21 cell lines transfected with different vectors

Up line shows the cells observed under visible light; dow n line shows the cells observed through fluorescent microscope( 100x )
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2 3 BHK21

GFP

Table 2 The expression efficiency and mean fluorescence intencity of GFP in BHK21 transfected with different plasmids at 3 dif

ferent times

1 2 3 3
Green cells Green cells Green cells Green cells
(%) Fl1 (%) F1 (%) FI (%) FI
pIRES 0. 21 1. 00 0.29 1. 00 0.20 1. 05 023 1.02
pS EMIR G 1. 63 270 1. 30 3.00 2.21 3. 90 1. 71 3.20
pS CVIR-G 5. 22 15. 60 4.22 16. 30 6. 65 21. 30 5. 36 17.73
pG- EMIR S 9. 55 25. 35 6.49 14. 35 10. 01 24. 40 8 68 21.37
pG CVIR S 14. 65 29. 65 11. 89 25. 90 17. 85 42.55 14. 80 32.70
° CVIR pIRES EMCV IRES
. w| iscvme ssewmo ; pCVIR — GFP
5 . ¥ PIRES + HBsAg IRES /
g + , HCV IRES GFP HBsAg
i 20
g : EMCV IRES
o pSCVIR-G  pSEMIR-G, HBsAg
' T Geencetsns ° : BHK21 mRNA
, GFP
3 BHK21 . CVIR GFP EM IR
Fig 3 BHK21 cell lines transfected with diff erent vectors as-
sayed by flow cytometry , EMCV IRES
IRES
3 3 BHK21 HBsAg ) . HCV IRES
Table 3 The expression of HBsAg in BHK21 transfected with EMCV IRES
different plasmids at 3 different times 3 , EMCV IRES
Y ealds of 1 5 3 3 HCV IRES
rHBsA g(ng/ ml)
, 40s IRES
IRES 0.05 0. 04 0. 04 0.04
P , IRES
pG- EMIR S 0.57 1. 12 1. 30 1. 00
pG CVIR S 1.57 5. 90 331 3.59 ’
pS EMIR G 16.50 31.52 2698 25 00 5 ( ’
pS CVIR G 11.49  25.38 20.82 19.23 ),
’ mRNA .
(1o) . pCVIR
3
—:E 10 D)
2 pIRES
=
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