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also been detected in infected individuals with varying frequency (Allan et al.,
19855h; Kan et al., 1986; Barone er al., 1986).

Early identification of persons infected with HIV is important in the preven-
tion of virus spread. The first generation of enzyme-linked immunoassays
(EIA) for detection of HIV antibodies, introduced in the United States early in
1985 (Petricciani, 1985) employed as antigenic material partially purified whole
virus. They have proved to be highly sensitive and therefore effective in ensu-
ring the safety of transfused blood. However, false-positive reactions, often
due to antibodies directed against contaminating cellular antigens, require
confirmative testing in order to obtain an accurate result. Western blotting
(WB), indirect immunofluorescence and radioimmunoprecipitation are
recommended methods for confirmation of the presence of HIV antibodies in
specimens which scored positively in the screening EIA (WHO, 1986).
However, they feature some drawbacks most relevant of which are the health
risk resulting from propagation of virus infected cells, complicated nature of
some of the test protocols and rather high costs linked with the bulk production
of the virus. In recent years alternative assays were developed which rely on
proteins expressed in bacteria (Kenealy er al., 1987; Burke et al., 1987,
Hofbauer er al., 1988). These recombinant antigens are encoded by conserved
gene fragments of a particular cloned viral isolate. Yet, they show broad reacti-
vity with sera specific for diverse HIV strains of the same type (Kenealy er al.,
1987).

An immunodominant epitope at the N-terminus of HIV-1 gp41 has been
previously identified (Modrow er al., 1987) and shown to exhibit a relatively
high amino acid conservation. We have cloned 3 different env gene fragments
containing this epitope and expressed them in E. coli. Nitrocellulose strips
containing by sodium dodecylsulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) fractionated total bacterial lysates were prepared and used for
testing of previously characterized sera. Although it has been claimed that gag-
derived antigens are not essential for the construction of sensitive assays for
HIV antibodies (e. g. Burke er al., 1987) we have prepared a recombinant
peptide corresponding to nearly the entire viral core protein p24. Investigations
on sera reactivity using env/gag immunoblots were carried out and the potential
of those recombinant proteins for diagnostic purposes was assessed.

Matrerials and Methods

Serum samples. A pancl of scra which were previously verified as positive in a screening EIA
(Wellcozyme-Imula, Lachema, Brno) and WB (Biotech/Du Pont, Rockville, Md.) was obtained
fom 90 paticnts at various stages of HIV-1 infection. They were acquired through The National
Reference Laboratory for AIDS, Praque (M. B.), The National Institute of Hematology and Blood
Transfusion, Budapest (B, U. and G. F.), and chosen further from the serum bank of The National
Reference Laboratory for ATDS (Bratislava). As a control of the specificity of recombinant mate-
rials 261 anti-HIV-1 negative scra were obtained from blood donors, The majority of them scored
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(washing buffer) and blocked for 10 min by incubating in 5 % nonfat dry milk in 10 mmol/l
Tris.HCI (pH 7.6) with 0.1 % sodium azid and 0.2 % Nonidet NP40 (blocking solution). The proce-
dure was proceeded by incubating the membranes overnight with a serum sample diluted 1:100 in
blocking solution. Unbound antibodies were washed off and membranes were reacted with swine
anti-human lmmunoglobulm conjugated with peroxidase (USOL, Prague) for 2 hrs. After

repeated washing the immune complexes were visualised using 4-chloro-1- naphthol as
a substrate.

Results

Expression of HIV-1 gag and env gene fragments in E. coli

We have constructed four recombinant plasmids pKK24, pKK41, pUC1841
and pEX41 (Fig. 1) which coded for amino acids 99-302 of the HIV-1 gag gene
(pKK24) and amino acids 472-645, 594-645 and 547-743 of the HIV-1 env gene,
respectively. The constructs pKK24, pKK41 and pUC1841 produced recombi-
nant proteins which with the exception of several amino acids at C- or N-
-terminus, derived from the vectors, contained no E. coli sequences. The
recombinant p24 with a molecular weight of 25 kD consisted of 176 amino acids
of p24 and 33 amino acids of the C-terminal part of core protein pl7. The
product of pKK41 was a21 kD protein which contained 45 amino acids of the C-
terminal part of the external envelope glycoprotein gp120 and 128 amino acids
of the N-terminal end of the transmembrane glycoprotein gp41. A smaller N-
terminal fragment of the gp41 gene comprising an immunodominant epitope
has been inserted into the expression vector pUC18. This fragment was made
shorter of a hydrophobic stretch of amino acids that is present in the N-
terminal sequences of gp41 because it is known that hydrophobic sequences
may have a deleterious effect on recombinant protein synthesis in bacteria
(Windheuser et al., 1988). This was indeed exemplified by the observation that
the level of recombinant protein production directed by the pUC1841 was
slightly higher than that of pKK41 in spite of the trc promoter of pKK233-2
which is claimed to be 10 times stronger than the simple /ac promoter of pUC18
(Amann et al., 1983) (data not shown). The size of the pUC1841 recombinant
protein corresponded to that of the predicted product of the insert, suggesting
that the expected synthesis of a fusion product of HIV-1 DNA sequences and
lacZ gene did not occur. This may be explained e. g. by instabilty of respective
mRNA or metabolic degradation of the hybrid gp41//acZ protein (Zabeau et
al., 1982; Bachmair et al., 1986). In order to optimize the level of expression we
have employed the pEX1 expression plasmid and created a hybrid gene consi-
sting of a short gp41 gene sequence fused with the cro-lacZ gene. After heat
induction of the pg promoter of pEX1 an expected 138 kD protein was synthe-
sized. This protein could be detected with Coomasie Brilliant Blue staining of
SDS-PAGE gels. To evaluate the immunoreactivity of our recombinant
peptides we have prepared a set of nitrocellulose strips using total cell lysates of
the clones pKK24 and of the host cell strains.
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obtained in 10 serum samples. However, we assume that the majority of these
cases could be resolved after purification of the recombinant p24 and its appli-
cation in a higher concentration on the nitrocellulose membrane. Table 2
documents the reactivity of HIV-1 seronegative donor sera. In the group were
comprised 53 sera showing false-positive reactions in the screening EIA. None
of them reacted unequivocally positively in WB or recombinant immunoblot.
In this group no p41 or gp41 bands have been observed and only faint reaction
was apparent with recombinant p24 (2 specimens) and viral p24 (1 specimen),
respectively. 25 specimens that yielded indeterminate results in WB were also
examined with recombinant antigens (Table 3). Apart from one serum (weak
reaction with both antigens) the other 24 did not give any reaction with the
recombinant p41. 12 specimens of these 24 were additionally confirmed as

Table 1. Reactivity with gp41/env and p24/gag antigens in WB*and recombinant immunoblot of
90 HIV-1 seropositive sera™

No. of serat p41 (rec.) gp41 (WB)
70 + +
6 + +/-
14 + -
p24 (rec.) p24 (WB)
79 + +
2 +/- +
1 +/- -
1 + -
1 - -
2 - +/-
4 - -+

+ Commercial western blot kit (Biotech/Du Pont).
++ All sera scored positively in screening EIA (Wellcozyme-Imula).

Table 2. Reactivity with gp41/env and p24/gag antigens in WB and recombinant immunoblot of
62 donor sera HIV-1 seronegative according to WB criteria (Biotech/Du Pont)

No. of serat p4l (rec.) gp4l (WB)
62 - -
p24 (rec.) p24 (WB)
59 - N
2 +/- -
] - +/-

+ Further 199 sera negative in screening EIA scored negatively in recombinant immunoblot.
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et al., 1990), lot-to-lot variations in test kits, or transient phenomena in the
donor’s sera.

Second, some findings are due to reactivity against HIV-1-encoded proteins.
Testing systems employing recombinant HIV-1 proteins have shown that the
majority of samples producing a HIV-1 indeterminate WB really contains anti-
bodies which react with epitopes encoded by HIV-1 genes (Kleinman er al,,
1988). It has been hypothesised that donors of such samples may be actually
infected wih a related retrovirus exhibiting a certain serological cross-reactivity
mostly with polypeptides encoded by the gag gene of HIV (evolutionary the
most ancient gene of retrovirus family). This hypothesis has not yet been expe-
rimentally confirmed.

The major difficulty in interpreting indeterminate blot patterns (particularly
those characterized by the presence of reactivity to the gag peptide p24), is the
possibility that the pattern may be a sign of developing specific seroconversion.
In fact, this appears to be infrequent in population at low risk for infection
(Dodd et al., 1990; Kleinman et al., 1988). Further studies have documented
that a stable indeterminate blot pattern is almost certainly not due to infection
with HIV-1 (Dock et al., 1988; van de Poel er al., 1989; Josephson et al., 1989).
At present, withdrawal of a second sample after 3 to 6 months is recommended
to determine whether an indeterminate pattern is associated with specific sero-
conversion. Although p24 reactivity may actually be the first sign of HIV-1
seroconversion when the WB method is used, it has been demonstrated that
antibodies to envelope antigens appear concurrently and can be detected utili-
zing methods that optimize their detection (Kenealy er al., 1987).

Consequently it would be possible to resolve an indeterminate blot pattern
by supplementary testing of the initial sample using an assay with suitable
recombinant HIV-1 envantigens. In this respect, especially the transmembrane
envelope glycoprotein gp41 seems to be an optimal substrate in the sense of
sensitivity and specificity. The bacterially expressed pEX41 gave rise to an
antigen which even unpurified performed superior to the gp41 of the commer-
cial WB. Therefore we consider this plasmid as a source of HIV-1-specific
protein that has the potential, to be practically useful when used as a supple-
mentary or together with other HIV-1 gene encoded products (gag, pol) even as
an alternative assay.
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