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Rapid and Simultaneous Detection of 1gG Antibodies to HIV-1 and HIV-2

by Dot Immunogold Filtration Assay

ZHAI Jian-xin, WANG Ye-fu"", DUAN Lian-lian, XU Zheng-hui, WAN Zhi-xiang, YANG Yong
(College of Life Sciences, Wuhan University, Wuhan 430072, China)

Abstract A simple rapid detection of HIV-1 and HIV-2 antibodies was developed by using dot
immunogold filtration assay. Five recombinant proteins derived from HIV env and gag regions of HIV-1
and HIV-2 (P24, GP41, GP120C, GP120V3 and GP36) were expressed in E. coli. The proteins were
purified, immobilized onto the nitrocellulose membrane and used for detecting anti-HIV IgG antibodies
Human IgG was used as internal control. Anti-HIV antibodies detected in sera by these antigens were
observed with the naked eye with the aid of colloidal gold labeled SPA. A total of 51 sera were tested by
ELISA and by our rapid HIV assay. A total of 21 HIV positive samples (containing one HIV-1 positive
control serum and one HIV-2 positive control serum) confirmed by Western blots exhibited a positive
reaction when tested by our assay. HIV negative sear (30 samples) were also negative by our test. These
results suggested that our method can be used for detecting anti-HIV antibodies and has the advanteage
of quickness, simplicity and cost effectiveness. In addition, simultaneous detection and discrimination
among four HIV markers (anti-P24, GP41, GP120 and GP36 antibodies) by the rapid HIV test would be
useful for increasing the sensitivity and accuracy of this rapid test and for evaluating and monitoring
infected individuals and identifying the risk of imminent progression to AIDS.
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Table 1 Primer sequences and their location in HIV-1/2 genomes
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2, 3] P24a CAAGAATTCCCTATAGTGCAGAACCTC  1186~1203bp
GP41 GP36 P24b ATTCTCGAGTTAGCTCATTGCTTCAGC 1879~1893bp
50 P4la GAAGAATTCGCAGTGGGAATAGGAG 7758~7773bp
P41b TTATCTCGAGCAGCCAATTTGTTATGTT 8244~8261bp
P120Ca  GACGAATTCACACTCCCATGCAGAATAA  7467~7485bp
4] P120Cb  AAGCTCGAGAGCTCCTATTCCCACTGC 7758~7775bp
HIV P120V3a ATTGAATTCCATTATTGTGCCCCGG 6870~6885bp
ELISA P120V3b TAGCTCGAGGTTATAAAGTGGCATTCC 7237~7250bp
P36a TTAGAATTCGTGTTCGTGCTAGGGTTC 7683~7700bp
48h 2 P36b  AATCTCGAGGACCCAGGAGGTTAAGTCA  8150~8168bp
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Fig.1 Formats of Detection dots and results
A Detection dots: 1, gp41; 2, p24; 3, gp36; 4, gp120; 5, Negative control;
6, Positive control; B HIV-1 positive format; C ~ HIV-2 positive format;
D  Negative result format.
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Fig.2 Construction of recombinant expression plasmids
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Fig.3 SDS-PAGE profile of products expressed by Recombinant

plasmids
Proteins were expressed in E.coli. BL21(DE3) following induction with
ImM IPTG for 5h and subjected to SDS-PAGE(15% gel). Lane 1,
pET-120V3; 2, pET-120C; 3, pET-36; 4, pET-41; 5, pET-p24; 6, pET28a; 7,
standard Protein molecular weight marker.
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Fig.4 Analysis of purified fusion proteins by reduced SDS-

PAGE and Western blot assay
A: SDS-PAGE. Lanes 1~5 show fusion proteins gp120V3, gp120C, gp36,
gp41 and p24 respectively; 6, standard protein molecular weight marker. B:
Western blotting of Purified Proteine. 1, standard protein molecular weight
marker; 2, P24; 3, GP41; 4, GP120V3; 5, GP120C; 6, GP36
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Fig.5 TEM photos of colloidal gold and colloidal gold labeled SPA
A Colloidal gold; B Colloidal gold labeled SPA (stained by phosphate

tungstate)
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Fig.6 Determination of colloidal gold to SPA ratio

Absorbance

2.6 DIGFA HIV-1/2
1 20 HIV-1 1

HIV-2 30

ELISA W.B.
2 100
HIV

100 5 HIV-1 GP36

2 HIV

Table 2 Results of HIV rapid assay

No. of positive results of Rapid anti-HIV antibodies detection assay

each detection marker

GP41 P24  GPI20  GP36
HIV-1 positive sera(20) 20 16 6 5
HIV-2 positive serum(1) 0 0 0 1
negative sera (30) 0 0 0 0
3
5 HIV
HIV-1 P24 gp4l N GP120
Vi C HIV-2  GP36 N
HIV-1 M B HIV-1
HIV-2 A Western blot
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