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Prokaryotic expression of Hepatitis C Virus (HCV) NS3
protein and preparation of polyclonal antibody

Tao Sun®, Guangwen Yang!, Jinyang Zhang™?, and Xueshan Xia'?

1 Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, Yunnan, China
2 Research Center of Molecular Medicine of Yunnan Province, Kunming 650500, Yunnan, China

Abstract: To increase detection sensitivity and specificity on hepatitis C virus (HCV) is vital for prevention and
controlling of the disease. To establish a more reliable detection method for HCV diagnosis, the full gene fragment of ns3
(non-structural protein of HCV) from recombinant plasmid of J6/JFH1 2a was amplified and then connected into the
pET-28a prokaryotic expression vector, and the latter was subsequently transformed into Escherichia coli BL21 (DE3) to
have the target protein expression. As a result, a protein with a molecular weight of 72 kDa was obtained and visualized in
10% SDS-PAGE. The purified NS3 protein was used as immunogen to inoculate BALB/c mice and the sera was collected
after the fourth immunization. The antibody titer of serum is determined to beabout 1:256 000 with ELISA. Westernblotting
andindirect immunofluorescence analysis showed that themouse polyclonalantibody could react specifically with the native
NS3 protein in Huh 7.5.1 cells infected with HCV. These findings may provide basis for further preparation of monoclonal
antibodies against NS3 and the development of related detection kit.

Keywords: Hepatitis C virus (HCV), B cell epitopes, NS3 protein, polyclonal antibodies
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HCV ELISA HCV
3 ELISA
40
HCV
HCV
ARCHITECT HCV
2012 6 5 SFDA
HCV
HCV NS3 67 kDa
ATP RNA
HCV NS3
NS3 HCV
NS3
[13]
HCV-NS3 B
PCR J6/JFH1 2a
HCV ns3

F1 ¥Ens3EFBSIFT

pET-28a-ns3 BL21
NS3

NS3

1 HHE57®

11 BAREMS T RIRFLTAN
ExPASy ProtScale
(http://www.expasy.org/cgi-bin/protscale.pl)
TMHMM server v.2.0
HCV-NS3
(http://www.cbs.dtu.dk/services/ TMHMM/)!'¥

Swiss-prot Swiss-model
NS3 DNAstar Protean
HCV-NS3 13l
1.2 ns3 BEWERY BS54 K
J6/JFH1 2a (GenBank
Accession No. AY746460.1)
PCR (D
BamH I  Hind III
J6/JFHI 2a ns3
PCR 94 °C 5 min
94 °C 30s 57°C 30s 72°C 90 s
35 72 °C 10min 4 °C PCR
1.0%
PCR

Table 1 Sequences of the PCR primers for the gene of ns3

Primer name

Primer sequence (5'—3")

Endonuclease (Location)

Forward

CCGGATCCATGCTCGCTCCCATCACT

BamH |

Reverse

GCAAGCTTTITACATGACCTCAAGGTC

Hind III

Notes: the protective bases are marked with bold; the recognition sequences of restriction enzymes are showed in italics; the

primers sequences are marked with underline.
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1.3 pET-28a-ns3 EHFAME S RIE 72 h PBS 3 RIPA
1 200 r/min 5 min
pET-28a E. coli SDS-PAGE 3
DH50 PCR (1 100) 2h (37 °C) HRP
1 h (37 C) Western
0.1 mol/L IPTG 4 h blotting
1xSDS 10%
SDS-PAGE 16 (@ ELISA # 5 Mt FI &3 b h
(ORTHO)
PBS 692
8 mol/L ELISA NS3
15
SDS-PAGE Ni-NTA 5
NS3 SDS-PAGE oD Cutoff A/C (Absorbance at
1.4 NReridiE 450 nm/Cutoff value) A/IC  >1
NS3 PBS ELISA
30 min
1 2 BREAHN
14 d 1 1 2.1 FHBEREKMES KRBT
2 3 ExPASy ProtScale
4 ( 1) HCV-ns3 632
(Grand average of
15 RS S R AR hydropathicity) - 0.035
J6/JFHI1 2a Huh7.5.1
48 h PBS 3 ( N
=1 1) -20°7C 20 min
HCV-NS3 ( 2
(1 100) 2 h HCV-NS3 632
(37 'C) PBS 5 FITC HCV-NS3 HCV-NS3
(1 300) 1h (37 C) PBS 5 1-632
J6/JFH1 2a Huh7.5.1
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Fig. 1 Analysis of the hydrophobicity of NS3 protein.
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Fig. 2 Analysis of transmembrane domain of NS3
protein.
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Fig. 3 Tertiary structure of NS3 protein.
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Fig. 4 Analysis of the characteristics of NS3 protein.

% 2 DNAstar il HCV NS3 EE M EMERMMMKEBAME
Table 2 Advantage antigen peptide of NS3 protein predicted by DNAstar

Sequence Initiation and termination sites Predicted antigenic sequences Peptide length
1 20— -28 VSMTGRDRT 9
2 35-41 QILSTVS 7
3 74-92 QMYSSAEGDLVGWPSPPGT 19
4 113-141 DVIPARRRGDKRGALLSPRPISTLKGSSG 29
5 183—-189 PTFSDNS 7
6 203-213 LHAPTGSGKST 11
7 366-375 LIFCHSKKKC 10
8 454-483 QDAVSRSQRRGRTGRGRQGTYRYVSTGERA 30

App M Bop M 1 2 3 45 bp
2000 1893 bp

5000 5000
1 000 2 000— 1893

750

500

250
100

El5 PCR REHLEFMAIMNEYILELR

Fig. 5 Results of PCR and recombinant plasmid digested by restriction endonucleases. (A) PCR products of ns3
gene. M: DNA marker; 1: negative control; 2: water; 3: PCR products. (B) Identification of recombinant plasmid
digested with restriction endonucleases. M: DNA marker; 1: linearize plasmid pET-28a by restricting enzyme; 2: empty
plasmid pET-28a; 3: recombinant plasmid pET-28a-ns3; 4: digestion products of pET-28a-ns3; 5: PCR products of ns3.
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67kDa HCV NS3
IPTG BL21
( 6 HCV ns3
( 6
Ni Sepharose Fast Flow
« 7
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25 FJHEEAMAKAENSIEANERHEES
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i : 72 kDa
[ =]
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35 v
25—k "t :

6 SDS-PAGE #iNEHEH E. coli BL21 1 H)

Rik

Fig. 6 SDS-PAGE analysis of recombinant protein
expressed in E. coli BL21. M: protein marker; 1: E. coli
BL21 containing pET-28a-ns3 was induced with IPTG;
2: E. coli BL21 containing pET-28a-ns3 before induced;
3: E. coli BL21 containing pET-28a was induced with
IPTG; 4: E. coli BL21 containing pET-28a before
induced; 5: E. coli BL21 was induced with IPTG; 6:
supernatants of the BL21 lysates with pET-28a-ns3
induced by IPTG; 7: inclusion bodies of the BL21 with
pET-28a-ns3 induced by IPTG.

2.6 Western blotting 2 #7/)\R & $ i 5 xt

mERDERR RN
Huh7.5.1 J6/JFHI 2a
72 h

Western blotting

HCV NS3
(9
2.7 [@3% ELISA M5 i Ok 5 &g
B
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0.05  Cutoff=2.1x »  ELISA
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102
85

72 kDa
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35
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B7 ZHHNSIERALEFHMK
Fig. 7
purification. M: protein marker; 1: elution buffer:
binding buffer=2:8; 2: elution buffer: binding
buffer=4:6; 3: elution buffer: binding buffer=6:4; 4:
elution buffer: binding buffer=8:2; 5: 100% elution
buffer.

Optimization of recombinant protein
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8 HCV NS3 &HH IFA 2 #h
Fig. 8 Analysis of HCV NS3 protein in cells by IFA (320x). (A) Mock infected cells. (B) HCV infected Huh7.5.1 cells.

kDa M 1 2 Cutoff
100 0.141 A/C >1
2(5) 72 kDa 20 14
5 ( 4 ORTHO
% HCV NS3 ELISA
93.3% 100%

B 9 Western blotting - #1/NR & I MLiBEHI4F R 1% 3 Vhﬁ
Fig. 9  Analysis of the specific of the mouse

HCV
antiserum by Western blotting. M: protein marker; 1: ( )
mock infected cells; 2: cells after HCV infection. 70%
R 3 ELISARMEERE AICE
Table 3 Detection of the A/C value by ELISA HCV
_ ELISA (A/C) HCV
X Cutoff value
Positive Negative
15.72 12.47 0.681
15.60 13.89 0.312
HCV HCV
14.14 14.61 0.657 [16]
0.067 0.141 14.11 11.35 0.417 HCV
14.04 1230 0.298 MIGS-HCV/Cy41
13.40 13.97 HCV HCV

13.58 11.35
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%4 HCV NS3ELISA #il 5 ORTHO i fl &2
R

Table 4 Comparison of the HCV NS3 ELISA and
the ORTHO kit

Prepared HCV ORTHO kit
: Total
polyclonal antibody Positive  Negative
Positive 14 0 14
Negative 1 5 6
Total 15 5 20
HCV ELISA
NS3
HCV NS3
NS3
HCV Murphy 7
ns3
ns3
HLA (18]
N C

HCV NS3
NS3 (NTPpase)
(Helicase) [19-22] [23]
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NS3 HCV 3
RNA [24-26]
HCV NS3
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NS3
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72 kDa His
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NS3

ELISA

IFA
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(Abcam )
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