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Abstract

AIM  To study the inducible expression of
hepatitis C virus ns3 gene (HCV-ns3) in
eukaryotic cells.
METHODS The ns3 gene was obtained from
plasmid pBns3 by polymerase chain reaction
and inserted into the cloning vector pGEM-
T. Then, the ns3 was subcloned into the
vector pMSG to generate dexamethasone
(DM)inducible expression plasmid pMSG-
ns3. CHO cells were transfected by pMSG-
ns3 using calcium phosphate precipitation
method and cultivated for 12 h-24 h. The
transfected cells were induced with DM and
the transient expression of NS3 protein was
analyzed by ELISA and Western-blot
methods.
RESULTS  After treated with 3×10-8mol/L DM,
the expression of NS3 was observed in the
transfected CHO cells. A slightly higher level
of NS3 was shown along with the time of DM
treatment.
CONCLUSION  The inducible expressing vector
pMSG-ns3 might be helpful for further studies of
the characteristics of the ns3 gene in vivo.

INTRODUCTION
Hepatitis C virus (HCV) is a recently identified
enveloped positive-strand RNA virus, with a genome
size of approximate 9.5 kb, that exhibits a considerable
degree of sequence variation. HCV genotypes vary
in different geographical areas[1,2]. Data show that
the viral protease plays a key role in the HCV
polyproteins processing[3-5]. Whether the NS3 protein,
a viral protease, has a putative influence during the
HCV pathogenesis is unknown. By using PCR method,
we obtained the ns3 fragment from the recombinant
cloning vect  or pBns3 which contained the Chinese
HCV ns3 gene and then subcloned it to construct the
inducible expressing vector pMSG-ns3. The
successful expression of ns3 gene in vitro is helpful
for the study of the NS3 protein biologica  l activities
in vivo.

MATERIALS AND METHODS
Materials
Plasmids  Recombinant vector pBns3 was provided by
the Microbio  logical Department; cloning vector pGEM-
T vector system kit was purchased from Promega; and
expressing vector pMSG was provided by Dr. ZHENG
Wen-Chao.

Cells  E. Coli DH5α and CHO cells were preserved in
our department.

PCR primers design and synthesis  Primers were
provided by Dr. WANG Su-Ming (Human Gene
Therapy Research Institute). Postive primer: 5’-
GTCGCTAGCCATGGAATTCCCTACG-3’ with the
Nhe-I (GCTAGC) restriction site, the initation codon
ATG and the Kozak sequence. Negative primer:5’-
CGGCGCT  CGAGTGGAATTTCATAC-AA 3’ with
the Xho I restriction site (CTCGAG). The recombinant
plasmids pBns3 were used as template to amplify the
ns3-690 bp fragments.

Main reagents  Restriction enzymes, T4 ligase, calf
intestinal   alkaline phosphatase (CIP), protoblot
Western-blot AP system kit and fmol DNA sequencing
system kit were all purchased from Promega, QIA
quick gene gel kit from QIA gene. Human anti-
HCV serum and anti-HCV EIA kit (TMB) were
provided by the Microbiology Department.
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Methods
Plasmid construction  The 690 bp fragments of
ns3 gene were amplified from the recombinant
plasmid pBns3 by PCR and subcloned into the
cloning vector pGEM-T. The positive clones
selected f rom the t ransfected DH5α were
performed as described by the pGEM-T vector
systems (Promega). The constructed plasmids
(designated as pGEM-ns3) were identified by the
restri  ction enzyme analysis and verified by
sequencing. The corresponding ns3 gene was
excised from the pGEM-ns3 digested with Nhe I
and Xho I and then religated with the pMSG to
generate the dexamethasone (DM)inducible
expressing plasmids pMSG-ns3 (Figure 1).

Transient expression of NS3 protein
Transient expression of NS3 protein was analyzed
in CHO cells transfected with the pMSG-ns3 by
the calcium phosphate coprecipitation method.
Four hours after the addition of DNA, the cells
were glycerol shocked with 10% glycerol in PBS
for 2 min and replenished with fresh medium to
grow for 24 h. After 8 h, 24 h and 32 h in the
presence of DM, respectively, the transfected cells
were collected to detect the NS3 proteins. The
similar cell preparations untransfected by the
pMSG-ns3 served as negative control. The collected
cells were treated with lysis buffer (50mM-Tris.cl,
pH 8.0, 10 mg/L- phenyl  methylsufonyl fluoride,
1% Nonidet P-40) for 20 min in ice bath and then
centifuged for 15 min in a microfuge. The
supernatants were isolated and prepared to be
analyzed by ELISA and Western-blot methods.

Statistical analysis
Results were shown as x ± s (mean ± SD) and a
paired Student’s t test was used for quantitative
information, and P<0.05 was considered statistically
significant. Statistical analysis of the results was
carried out using Duncan’s multiple range test with
computer.

RESULTS
Amplification of HCV-ns3 by PCR  Using the plasmid
pBns3 as template, PCR was performed to amplify a
690bp fragment and then cloned into Xho-I and Nhe-I
sites of the cloning vector pGEM-T (Figure 2).

Plasmid construction  All plasmids described in
this study were constructed in DH5-α .  The
extracted DNA sequencing showed that the inserted
fragments contained: the Kozak sequence, the
initiation codon ATG and the Nhe I, Xho I restriction
sites; the 690bp corresponding sequence of the ns3 gene;
the correct reading frame of the NS3 proteins (Figures 3
and 4).

Figure 1  The construction of pGEM-ns3 and pMSG-ns3.

Figure 2  The PCR results of pBns3.
Lane 1: /EcoR-I + Hind-III marker; Lane 2, 3: negative controls;
Lane 4, 5: PCR results from other primers; Lane 6: PCR products
of ns3 gene annealing at 58 ; Lane 7: PCR result from another
annealing temperature.

Figure 3  pGEM-ns3 digested with Nhe-I and Xho-I.
Lane 1: /EcoR-I + Hind-III marker; Lane 2-9: colone 8-1; Lane
10: PCR marker

Figure 4  pMSG-ns3 (clone 1) digested with Sac-I and Hind- III.
Lane 1: /Hind-I marker; Lane 2: Clone 1 digested with-Hind-
III; Lane 3: Clone 1 digested with Sac-I; Lane 4: /EcoR-I +
Hind III marker.
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Expression of the NS3 proteins in mammalian
cells  In the groups transfected by DM induced
pMSG-ns3, the ELISA results were different as
compared with the negative control (P<0.05) (Table
1). A-M-r 30 000  protein was detected by Western
blot analysis (Figure 5).

Table 1  The ELISA results CHO cells transfected by pMSG-
ns3 and induced by DM  (x ± s)

                                                Treatment periods (t/h)
Serial     Negative
dilution  control            0                 8                 24                32

1:16 0.08±0.02      0.18±0.01a      0.20±0.01a     0.20±0.02a     0.22±0.01a

1:32 0.04±0.02      0.19±0.02a      0.17±0.01a     0.18±0.01a     0.22±0.01a

1:64 0.02±0.00      0.14±0.02a      0.15±0.01a     0.14±0.01a     0.20±0.02a

1:128 0.03±0.02      0.12±0.01a      0.15±0.00a     0.12±0.01a     0.16±0.01a

1:256 0.01±0.01      0.06±0.01a      0.09±0.03a     0.11±0.01a     0.07±0.01a

aP<0.05 vs negative control.

Figure 5  The Western-blot of the NS3 protein transf  ected cells
induced by DM.
Lane 1: negative control (untransfected); Lane 2, 3: groups induced
after by DM 24 h and 32 h (3 × 10-7mol/L); Lane 4-6: groups
induced by DM after 8 h, 24 h and 32 h (3 × 10-8mol/L); Lane 7:
uninduced group.

DISCUSSION
Epidemiological data show that more than 1% of the
world population are infected with HCV and HCV
patients often develop chronic hepatitis, with long-term
c  omplications of cirrhosis and hepatocellular carcinoma
(HCC)[6]. Some reports suggest that several viral
proteases do harm their hosts, such as human
immunodeficiency virus type 1 protease (HIV-1 PR)
which can destroy the cytoske  letons (the latter involves
the cell shapes, the initiation of mitoses may play an
essential part in cell signal transportions) and cause the
cell abnormal proliferation leading to carcinogenesis[7,8].
Whether the NS3 proteins, also being a viral protease,
would injure the host cytoskeletons and attribute to the
high incidence of HCC in HCV patients is worth
investigation.
          To facilitate the expression of NS3 protein in
vitro in our study, an inducible expressing vector

pMSG-ns3 containing both the initiation codon ATG
and the Kozak sequence (GCCATGG) was created.
Surprisingly, however, no significant differences of
ELISA results were found in other cells (such as
Hela, SMMC-7721, etc.). Under the low level of
the protein expressio  n, the non-specific agents
existing in the cell extracts from the human beings
might have across-reaction with the detection
antibody to cause a high background. The same
initiation codon might be affected by several
regulation elements existing in different cells and
lead to different efficiencies in the express  ion. To
avoid the interferences resulting from certain non-
specific agents, CHO cells were used as transfected
hosts. Subsequently, the NS3 proteins with Mr-30
000 were detected in all the transfected groups after
the treatment of DM and their contents increased
slightly along with the time of treatment. Although
the ELISA results of the transfected group
apparenly increased in the absence of DM (P<0.
05), no NS3 proteins were detected by the Western-
blot analysis. Thus, in order to eliminate the fault
results, the Western-blot method are more reliable
and convincible for analyzing the proteins expression
than the other means such as ELISA, etc.. Our
study of the transient expres  sion of NS3 proteins
in vitro is not only available for further selecting
cell lines with a stable integrants of ns3 gene, but
also helpful for the development of the ns3
transgenic mice and the study of the NS3 biological
funct  ions in vivo.
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