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Prokaryotic Expression of NS1 Protein of Dengue Virus and Application
in Rapid Diagnosis of Dengue Fever
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Abstract; [Objective] To express the nonstructural protein 1 (NS1) of Dengue virus type 1 (DENV-1) and Dengue virus type 3
(DENV-3) in E.coli, and prepare polyclonal antibodies against the NSI proteins in vivo and establish a high sensitivity and specificity
ELISA of DENV NS1 antigen.  [Methods] The full-length DENV-1 and DENV-3 NSI genes were amplified by RT-PCR, and then
cloned into pGEM-T vector. After the NS1 genes were cloned into expression plasmid PET30a (+) respectively, the recombinant
plasmids were transformed into E. coli BL21. The recombinant NS1 proteins were expressed by induction with IPTG, and purified. For
production of anti-NS1 polyclonal antibodies, we immunized mice with the purified recombinant proteins. The polyclonal antibodies
were used to establish a double-antibody sandwich ELISA for detecting Dengue NS1 antigen. [Results] Successfully constructed highly
efficient prokaryotic expression system which expressed DENV-1 or DENV-3 NSI protein and obtained purified NSI proteins. The
recombinant proteins were used to immunize BALB/c mice. Polyclonal antibodies against NS1 of DENV-1 or DENV-3 with high titer
(>1:30000) were finally obtained. With these polyclonal antibodies, we detected 1 ng/ml homo-typic DENV NSI protein by using
double-antibody sandwich ELISA. There was no cross-reactivity with other members of flavivirus, indicating a good specificity.
[ Conclusion] In this study, we succeeded in constructing highly efficient prokaryotic expression system of DENV-1 or DENV-3 NSI
protein, and demonstrated that the expressed NS1 proteins had good immunogenicity and immune reactivity. Established a double-
antibody sandwich ELISA for detecting Dengue NS1 antigen, and proved the assay had high sensitivity and specificity, with a good
application prospect.

Key words: DENV; NS1 protein; prokaryotic expression; polyclonal antibody

[J SUN Yat-sen Univ(Med Sci),2012,33(3):316-321]

WA 2011-12-30

BETA : FK ARPLFASLE (NSFC) ) AR H48: (U1132002)

TEZERIAT A ok WL WFSEA P DT 1) 20 T3, E-mail : [q521206@sohu.com; + AR VEF VLIS , 2082, 1 42 T, E-mail ;
jianglf909@yahoo.com.cn



3 5, S, SRR NST LAY R Ak SO AR R R 2 I 9 1 317

HHRBE (Dengue virus, DENV) A B IE 4%
RNA % 5 , J& 2% 1 F} (Flavivirade ) 2 5% 5 &
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Table 1 The primer pairs used for amplifying NS1 gene
of DENV-1 and DENV-3 gene

Primer Sequence(5'-3") Location
DENV-1F  CGC GGATCC GCG GACTCGGGATGTGTAATTAAC nt 2421
DENV-1R  CCC AAGCTT GGG TGCAGAGACCAATGACTT nt 3476

DENV-3F - CGC GGATCC GCG GACATGGGGTGTGTCATAAACTGG nt 2414
DENV-3R  CCC AAGCTT GGG TGCTGAGGCTAGAGACTTTACCATGT  nt 3469
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RPMI1640 ZEF50 , 34 CARLE R 37 2 40 M0 30 +++
~ AR IS T TR BUREE RNA
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0.8.1.0.1.2.1.4 1.6 mmol/L, #&# 170 r/min,30 °C,
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Fig.1 The amplification of DENV-1 and DENV-3 NS1
gene
M. Maker; Line 1; DENV-1 NSI fragment; Line 2; DENV-3
NSI fragment.
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Fig.2 Identification of the recombinant plasmids by
restriction enzyme analysis
M: Maker; Line 1: pGEM-T/DENV -1 NSI digested with Hind
Il and Bam H 1 ;Line 2: pGEM-T/DENV-3 NS1 digested with Hind
Il and Bam H T .
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3 FRMTEEREUEHAIA PCR &
Fig.3 PCR analysis of the plasmids extracted from
positive clones
M. Maker; Line 1-2; DENV-1 NSI; Line 3-4: DENV-3 NSI.
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B4 Western Blot #&ill 1 EUF0 3 BIEEf{E NS1 EHEH
Fig.4 Western blot analysis of DENV-1 and DENV-3

NS1 recombinant proteins

A Tested by rabbit polyclonal antibody against NS1 ﬁ(ﬁiﬁ;u\ H:iilél ?l:é DJA U?ﬁfi/@l 7K$JUHIJ E/JII

M: Maker; Line 1; DENV-1 NS1 recombinant protein; Line 2 ,,J\ = B }5)]"175 ZIKE}F?E }]}(‘ )| 1:/@] @ T DENV -1 11
DENV-3 NSI recombinant protein; B Tested by monoclonal antibody DENV=3 NS1 % r_—‘ ngﬁ*z%ﬁ%% , ﬁﬁﬁ%/ﬂ‘%
against Histidine. M:Maker; Line 1: DENV-1 NSI recombinant EF‘)?EIJJ:ZQ:UST DENV-1 %[] DENV—3 NSI fnﬁ I,:l j[_'j

protein; Line 2: DENV-3 NSI1 recombinant protein.

S F 24k 9 B 2 8 1 A T 2 e BE bR, A

B5 1803 AEERS NS SREREN SRR
Fig.5 Identification of the polyclonal antibodies against DENV-1 or DENV-3 NS1 protein by indirect immunofluorescence

assay
A:C6/36 cells infected with DENV -1 were detected with Anti—-DENV-1 NSI serum; B: Blank control of C6/36 cells were tested with Anti—
DENV-1 NS1 serum; C: C6/36 cells infected with DENV -3 were detected with Anti—-DENV -3 NSI serum; D: Blank control of C6/36 cells were

tested with Anti—-DENV-3 NS1 serum; fluorescence microscope x400.
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Fig.6 Measurement of the sensitivity of anti-DENV-1 NS1 or anti-DENV-3 NS1 antibody in detection

of 4 types DENV NS1 protein by double—antibody sandwich ELISA
A: Anti-DENV-1 NS1 serum coated; B; Anti—-DENV-3 NSI serum coated.
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