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Summary 

Experience is described with four different 
assays to detect antibodies against the HIV. 
ELISA tests using HTL V-III from two dif­
ferent cell lines or the bacterially synthesized 
envelope peptide ENV(80)-DHFR were 
compared with the confirmatory immuno­
precipitation assay. A total of 831 sera - 678 
from Germany and 155 from Zambia - were 
examined. The specificity of the ENV(80) 
ELISA was found to be superior to the two 
virus ELISAs and equivalent to the immu­
noprecipitation. The diagnostic value of the 
ENV(80) ELISA test was confirmed with 
European and African sera. 

Serological assays for the detection of an­
tibodies to the human immunodeficiency 
virus (HIV), earlier named LAV, human T­
lymphotrophic virus (HTL V)-III, or AR V, 
are importan" for identifying individuals in­
fected with such a virus and for epidemio­
logical research on the acquired immuno­
deficiency syndrome (AIDS) and related dis­
eases. Four different methods are widely 
used to determine HIV antibodies. 

In the enzyme-linked immunosorbent as­
say (ELISA), antigen adsorbed to beads or 
wells of microtitre plates is incubated with 
sera to be tested. Bound immunoglobulins 
are detected by a second enzyme-linked anti­
antibody. The amount of first antibodies 
bound is quantitated by the colour-produc-

1 Deutsches Primatenzentrum Gottingen, Kell­
nerweg 4, D-3400 Gottingen, FRG 
2 Tropical Diseases Research Centre, 9, Ndola, 
Zambia 

430 

ing enzyme reaction. Numerous commercial 
ELISAs are available. 

For Western blotting, viral proteins are 
separated electrophoretically in the presence 
of sodium dodecyl sulfate (polycrylamide gel 
electrophoresis) (PAGE) and transferred to 
a nitrocellulose membrane. Antibodies 
binding to viral proteins on the membrane 
are visualized with an anti-antibody linked 
to an enzyme catalysing a colour reaction. 

In the immunofluorescence assay, virus­
producing or non-infected cells as negative 
controls are fixed onto slides and then incu­
bated with patients' sera. Subsequently, an­
tibodies recognizing viral proteins are visu­
alized under a fluorescence microscope with 
a second fluorescein-labelled anti-antibody. 

For immunoprecipitation (IP), lysates of 
virus-producing cells labeled with radioac­
tive amino acids are incubated with patients' 
sera. The immunocomplexes are collected by 
adsorption to protein A sepharose and sub­
sequently separated by PAGE. Precipitated 
radiolabelled proteins are identified by auto­
radiography. IP is an expensive and sophisti­
cated assay. On the other hand, it is highly 
specific because native viral polypeptides are 
selected out of a large excess of cellular pro­
teins and characterized by P AGE according 
to their molecular weight (Fig. 1). 

The ELISA is most suitable for screening 
large numbers of sera for HIV antibodies. 
However, our own experience and interlab­
oratory tests regularly performed among 
German blood banks have shown that the 
ELISA gives a substantial number of false 
positive results which have to be sorted out 
by time-consuming confirmatory assays [1]. 
More seriously, up to 5% of positives may 
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be missed in the primary ELISA screening 
[2). False-positive results occur when anti­
bodies bind to cellular antigens, e.g., his­
tocompatibility antigens [3], or proteins de­
rived from medium contaminating the 
antigen preparation. False-negative results 
are probably due to the low concentration of 
the viral membrane protein gp120 in the 
virus preparation. Gp120 is mainly detected 
by serum antibodies in the IP assay [4]. 
However, it is lost considerably during virus 
preparation and density gradient purifica­
tion [5]. Therefore, sera with low titres or 
sera which recognize only gp120 may be mis­
sed in the screening ELISA. 

To obtain a highly specific and sensitive 
ELISA, the essential antigenic determinants 
have to be presented in high concentrations 
free of non-viral proteins. The antigen for 
the ELISA and other HIV tests is most com­
monly derived from the H9/HTLV-IIIB cell 
line [6]. In our experience, virus harvested 
from these cultures by two sedimentation 
steps contains a great excess of contaminat­
ing proteins from cells and medium. We 
have established a cell line permanently pro­
ducing HTLV-IIIB by infecting the human 
lurkat mature T -cell line [7]. lurkat/HTL V­
III cells release 10-15 times more virus than 
the H9/HTLV-III line. Moreover, such virus 
preparations are less contaminated with 
non-viral proteins, as shown by PAGE anal­
yses and determination of specific R T activ­
ity. To normalize ELlS As performed with 
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4 h with 3SS-cysteine were 
reacted with ELISA-positive sera 
from blood donors (4-12), AIDS 
patients (13), homosexuals (14, 
15) and haemophiliacs (16,17). 
Gp120 and p24 were detected as 
the predominant immunoreactive 
polypeptides in HTLV-III in­
fected cells 

different antigen stocks, the relative optical 
density (OD) of each serum was calculated 
by dividing its OD through the OD of a posi­
tive control serum run on the same plate. 

A comparison of sera tested in the ELISA 
with antigen derived from H9 /HTL V-III or 
lurkat/HTLV-III has shown that the rela­
tively pure virus from lurkat cells allows a 
clearer differentiation between positive and 
negative sera (Table 1). ELISA results of all 
sera were compared with those obtained by 
IP. In our experience, IP is the most specific 
and sensitive HTLV-III antibody assay 
(Fig. 1). IP positive and negative sera over­
lap in their relative OD in the ELISA. This 
range extended from 0.1 to 0.25 with antigen 
from lurkat/HTL V-III cells, but from 0.1 to 
0.6 when H9/HTLV-III cultures were used 
as antigen source. Sera attaining OD values 
within the range of uncertainty were classi­
fied as +/-. 

A pronounced enhancement of specificity 
and sensitivity is expected from second gen­
eration ELISA tests, which use bacterially 
produced antigens. In these tests, the essen­
tial antigenic determinants can be offered in 
great quantity and purity. 

In our laboratory, the diagnostic potential 
of a bacterially produced peptide of the HIV 
env gene was tested. A synthetic DNA frag­
ment of 240 base pairs coding for a peptide 
homologous to a conserved region of the 
gp41 transmembrane glycoprotein of HIV 
was expressed in E. coli as aN-terminal fu-
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Table 1. Detection of antibodies against HTLV-III in European sera by four different assays 

H9/HTLV-III Jurkat/HTLV-III ENV (80)-DHFR 
Ipa ELISAa ELISAa ELISA b Ip b 

Score c No. Scored %e Scoref % Score g % Score No. 

+ 111 + 57 + 77 + 95 + 225 
+/- 42 +/- 23 +/- 2 

1 0 3 

+ 3 + 0 + 3 
+/- 40 +/- 3 +/- 1 

68 h 57 97 96 272 h 

a The same 179 sera derived from AIDS patients, AIDS risk groups or healthy blood donors were 
tested comparatively by IP, H9/HTLV-III ELISA and Jurkat/HTLV-III ELISA. 
b The same 497 seca derived from AIDS patients, AIDS risk groups or healthy blood donors were 
tested comparatively by IP and ENV (80)-DHFR ELISA. 
C Sera precipitating gp120 or additional viral proteins were recorded as positive. 
d Sera with a relative OD below 0.1 were scored as negative. Positivity was recorded when a serum 
gave a relative OD of at least 0.6 (see text). 
e Percent of IP + or - sera. 
f Sera with a relative OD below 0.1 were scored as negative. Positivity was recorded when a serum 
gave a relative OD of at least 0.25 (see text). 
g Sera with OD below 0.15 were scored as negative. Positivity was recorded when a serum gave an 
OD of at least 0.25. 
h Including sera which were not tested by IP, since they gave clear negative results in other different 
screening assays. 

Table 2. Detection of antibodies against HTL V-III in African sera by three different assays 

IP Jurkat/HTLV-III ELISA ENV (80)-DHFR ELISA 

Score c No. Scoref No. 

+ 27 + 27 
+/- 0 

0 

128 h + 2 
+/- 44 

82 

For footnotes see Table 1. 

sion protein to dihydrofolate reductase [8]. 
The resulting ENV(80)-DHFR peptide was 
enriched to high purity by affinity chroma­
tography and used as antigen in an ELISA 
[9]. A total of 497 sera from German individ­
uals with AIDS, from AIDS risk groups and 
from healthy blood donors were evaluated 
by IP and ELISA, using the ENV(80)­
DHFR peptide as antigen. The results show 
that the ENV(80) ELISA is a valuable 
screenmg assay for HTL V -III antibodies 
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%g Scoreg No. % 

100 + 26 96 
0 +/- 0 0 
0 1 4 

2 + 0 0 
34 +/- 3 2 
64 125 98 

(Table 1). The results of the ENV(80) 
ELISA and IP agreed in 95% of the sera. 
However, the Jurkat/HTLV-III ELISA 
agreed with IP in only 77%. No clear state­
ment was possible for 2 % of the sera tested 
with the ENV(80) ELISA. Accordingly, the 
latter was ten times more accurate than the 
Jurkat/HTL V -III ELISA. Even more uncer­
tain and false-positive results were obtained 
in the H9/HTLV-III ELISA. The specificity 
of the ENV(80) ELISA is comparable to 



that of the IP. Three per cent of the sera 
scoring as positive in either test were missed 
in the other assay. This discrepancy between 
ENV(80) ELISA and IP may be explained 
by the genomic heterogenicity found in 
LAV/HTLV-III variants [10-13]. 

The high specificity of the ENV(80) 
ELISA compared to the HTL V -III ELISA 
was also confirmed in a study comprising 
155 sera from tropical Africa (Table 2). In 
conventional ELISAs, reactions of African 
sera are often difficult to interpret. The pres­
ence of high titres of antimalarial and other 
antibodies and immunocomplexes in these 
sera leads to a high frequency of false-posi­
tive and uncertain results [14, 15]. As sum­
marized in Table 2, the ENV(80) ELISA is 
96%-98% specific when applied to African 
sera. However, early seroconversion was ob­
viously not detected in one patient, who had 
antibodies in the IP against gp120 but not 
gp41. HIV antibody tests which work reli­
ably in Africa are urgently needed to assess 
the prevalence of viral infection and the 
spread of the AIDS epidemic through this 
continent. 

Further improvement of the ENV(80) 
ELISA should be possible when the antigen 
is supplemented with peptides correspond­
ing to other conserved regions of the viral 
envelope and/or core protein. 
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