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Apparent HIV-1 glycoprotein reactivity on Western blot

SHORT COMMUNICATION

in uninfected blood donors

David S. Healey and Wayne V. Bolton*

Objective: To investigate samples with ‘false-positive’ reactivity to HIV-1 glycoproteins
on Western blot (WB).

Design: Samples from 13 blood donors with glycoprotein reactivity were examined for
serological evidence of HIV infection and followed-up where possible.

Methods: Samples were tested for anti-HIV-1, HIV-1 p24 antigen, anti-HIV-2 and
anti-HTLV-l. Reactivity to multimeric, monomeric, and deglycosylated gp41 was
determined, as was the ability of recombinant gp160 (rgp160) to inhibit reactivity to
multimeric gp41.

Results: Serology and follow-up failed to confirm HIV infection in any of the donors. All
samples reacted to multimeric gp41, and eight out of the 13 reacted to deglycosylated
gp41. Reactivity on a commercial WB was inhibited by rgp160.

Conclusion: Apparent reactivity to HIV-1 glycoprotein may occur in individuals with
no other serological evidence of HIV infection. Reactivity to different forms of gp41
and inhibition by rgp160 suggested that the observed WB reactivity may be due to
cross-reactivity with gp41 rather than to a co-migrating contaminant.
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Introduction

Since the introduction of anti-HIV-1 screening assays
that use recombinant HIV-1 envelope glycoprotein
antigens, indeterminant Western blot (WB) reactivity
to HIV-1 glycoprotein bands has been observed in
. individuals who do not otherwise appear to be HIV-
. infected [1]. Furthermore, samples from these individ-
uals may react on some WB assays but not on others

The clarification of these glycoprotein-reactive WB-
indeterminate results is important because glycopro-
tein reactivity plays a crucial role in many WB inter-
pretive criteria. This report describes the investigation
of 13 glycoprotein-reactive, WB-indeterminate, blood
donor samples found to be reactive in a screening as-

say incorporating recombinant glycoprotein antigens
(Abbott rDNA anti-HIV EIA; Abbott Diagnostics, Weis-
baden, Germany).

Materials and methods

Blood donor samples

Of a population of blood donors with reactivity to one
or more glycoprotein bands on anti-HIV-1 WB (Dia-
gnostic Biotechnology, Singapore), 13 had sufficient
sample volume for additional investigation. Two or
more samples, collected over intervals ranging from 3
to 21 months, were available for nine of these donors.
Samples were obtained at routine blood donation be-
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tween 1988 and 1991, and donors signed declaration
forms stating that they had not participated in any
specified HIV-related risk behaviour [3].

Anti-HIV-1 screening assays

All donors had at least one sample that was repeatedly
reactive by the Abbott rDNA anti-HIV enzyme immuno-
assay (EIA). In addition, at least one sample from each
donor was tested for anti-HIV-1 by three other screen-
ing assays: Genetic Systems HIV-1 EIA (Genetic Sys-
tems Corporation, Redmond, Washington, USA), Well-
come recombinant HIV-1 EIA (Wellcome Diagnostics,
Dartford, England, UK) and Serodia-HIV particle agglu-
tination assay (Fujirebio, Tokyo, Japan). All tests were
performed as recommended by the manufacturers.

Additional testing

Where possible, the samples were also tested for
HIV-1 _p24 antigen (Genetic Systems or Coulter,
Hialeah, Florida, USA), ant-HIV-2 (Genetic Systems)
and anti-HTLV-I (Fujirebio, Serddia-HTLV-1 particle ag-
glutination). RFctivity to peptides representing the
major antigenic epitope of the HIV-1 and HIV-2 trans-
membrane glycoproteins was assessed by the Genetic
Systems GENIE HIV-1/HIV-2 assay. All tests were per-
formed as recommended by the manufacturers.

Western blot assays

The Diagnostic Biotechnology (DB) HIV-1 immuno-
globulin G (IgG) WB and Novapath Immunoblot
(BioRad, Richmond, California, USA) assays were per-
formed as recommended by the manufacturers.

An in-house WB was performed as described previ-
ously [4]. It exhibits little or no gp120 or gp160, and
gp4l is present in monomeric form only. Two mod-
ifications of this WB were performed to separate vi-
ral gp4l from potentially confounding, co-migrating
contaminants, gp41 trimers (120kD) and tetramers
(160kD) were formed in the first; and gp41 was deg-
lycosylated in the second, reducing its electrophoretic
relative molecular weight (M,) to approximately 40 kD.

Formation of gp41 multimers

Multimers were formed by excluding sodium dodecyl
sulphate (SDS) from the polyacrylamide gel, reduc-
ing its concentration in the sample buffer from 2%
to 0.4%, and in the electrophoresis buffer from 1%
to 0.025%. The acrylamide concentration was also
reduced from 12% to 10% to improve detection of
multimers.

Deglycosylation of gp41

Deglycosylation of gp41 was performed by treating vi-
ral antigen with endoglycosidase H (Calbiochem, La
Jolla, California, USA), which cleaves N-glycans of high
mannose content. Briefly, 100 mU lyophilized endogly-
cosidase H was reconstituted in 300 pl phosphate-
buffered saline (PBS; pH = 7.4) or acetate buffer
(pH = 5.5), containing 0.025% SDS, 0.1 mol/l 2-mer-
captoethanol and 0.5mmol/l phenylmethylsulphonyl

fluoride (PMSF). The 300 pl of reconstituted enzyme

was added directly to 300 pg of HIV-1 antigen and
mixed by rotation for 6h at room temperature and
then overnight at 37°C. The treated antigen was used
to prepare a WB in which electrophoresis was - pro-
longed to allow better protein separation in the
30-50KkD region. A monoclonal antibody (41-7; Ge-
netic Systems) was used to visualize reduction in M,
of the gp41 after deglycosylation (Fig. 1).
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Fig. 1. Examples of each Western blot used to clarify anti-
glycoprotein reactivity. A, Diagnostic Biotechnology; B, Diag-
nostic Biotechnology inhibited with gp160 (compare with A);
C, BioRad; D, in-house; E, in-house multimeric; F, in-house gly-
cosylated; G, in-house deglycosylated. Lane 1, positive control;
lanes 2 and 3, samples 3 and 6. In the case of F and G, the pos-
itive control was mouse monoclonal anti-gp41 (41-7). The gp41
band is designated gp41-5 because its typical appearance on the
in-house Western blot is as a number of bands from 41 to 45kD
(see D, lane 1).

Inhibition by recombinant gp160

To determine whether recombinant gp160 (rgp160)
could block reactivity at 160kD on the DB WB,
1pg rgpl60 (MicroGeneSys, West Haven, Connecti-
cut, USA) was mixed with 40pul of sample diluted
in 100t DB WB sample buffer. This mixture was
incubated with mixing for 1h at room temperature,
then without mixing for a further hour at 37°C. A
routine DB WB was then performed on the blocked
sample at the final serum dilution specified by the man-
ufacturer. The rgp160 used was a full-length envelope
precursor protein (containing gp41), expressed using
a baculovirus vector.

Results

The results of the HIV-1, HIV-2 and HTLV assays and
the length of follow-up are shown in Table 1. Length
of follow-up was defined as the maximum time that

the blood donor was monitored for any change to the
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"indeterminant WB profile. None of the blood donors

included in this study developed any WB reactivity that
indicated seropositivity.

The results of all WB assays are shown in Table 2.
Eleven of the 13 samples showed reactivity to gp160
(and more weakly at gp120) on the DB WB. One sam-
ple reacted at gp160 alone, and one at gp120 alone,
Only two samples reacted on the Biorad WB: one at
gp120 alone and one at gp160 alone, These two sam-
ples reacted similarly on the DB WB,

All samples showed reactivity to the 41-45kD region
on the in-house WB. Six were considered atypical be-
cause the reactivity was not consistent with the normal
pattern seen in anti-HIV-1-seropositive samples. Sam-
ple 1 reacted at gp120 on both comrnercial WB assays
and the in-house WB, despite its lack of gp120.

All samples showed reactivity to multimeric gp41. Five
did not react to the deglycosylated gp41, and showed
atypical reactivity to gp41 on the in-house WB. Another
sample showed this atypical reactivity, but did react to
the deglycosylated gp41.

After pre-incubation with rgp160, none of the samples
reacted to HIV-1 glycoproteins on the DB WB. Titra-
tion of a positive control showed a greater than eight-
fold reduction in anti-glycoprotein titre after inhibition
with rgp160.

Discussion

This study has shown that reactivity apparentdy di-
rected at HIV-1 glycoproteins may occur in 1nd1v1d
uals Who show no other ev1dence of HIV i -

represented by monomeric, multimeric and deglyco
sylated gp41 on the in-house WB, and that antibody
reactivity to it could be blocked by rgp160. Further-
more, gpl60 is tetrameric gp41 in some commercial
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WB assays [5], while gp120 may be trimeric gp41 {617

Table 1. Results of testing 13 indeterminate samples using HIV-1, HIV-2 and HTLV assays.

Sample number

Assay 1 2 3 4 5

6 7 8 9 N 12 13

Anti~HIV-1
Abbott rDNA
Wellcome rDNA
Genetic Systems
Fujirebio Serodia
p24 antigen
Anti-HIV-1 & HIV-2
CENIE HIV-1/HIV-2
Anti-HIV-2
Anti-HTLV-|
18 15 18

Follow-up (months) 12 9

+ +

+

21 9 3 NA NA 12 NA

rDNA, recombinant DNA; NA, not available.

Table 2. Results of all Western blot assays performed to clarify glycoprotein reactivity.

Sample number

Assay 1 2 3 4

6 7 8 9 10 i 12 13

Diagnostic Biotechnology
gp160
gp120
gp41
BioRad
gp160
gp120
In-house
gp41
gp41 trimer
gp41 tetramer
8p41 deglycosylated

+
W+t

+ 4+ 4+
T
+

+ +
+ +
+ 4+ o+
W+
+ o+

+A, atypical reactivity.
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Reactivity to gp41 may be due to thé hiomology be-
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to be considered anti-HIV-1-seropositive, and would

)
This would explain reactivity to_gp41 producing ap- ~ " Organization [14], are contemplated. These criteria
parent ant-gp1207an anﬁ;gw;ct‘i\;ty. allow individuals reactive to two glycoprotein bands

tween gp41 and non-viral proteins [7-10], or to anti-
/ carbohydrate antibodies [11]. The spectrum of atypi-
&“cal WB glycoprotein reactivities shown here suggest
that there may be various contributing reactivities. Fur-
ther studies with additional recombinant proteins and

inappropriately classify 11 out of the 13 samples de-
scribed in this study as anti-HIV-1-seropositive by the
DB WB.
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