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PROTEINS AND GLYCOPROTEINS OF THE HIV-2 EHO RETROVIRUS
ANTIBODIES DIRECTED AGAINST THEM - APPLICATION FOR THE
DIAGNOSIS

Human immunodeficiency virus (HIV) is considered
to be the etiologic agent of the acquired
immunodeficiency syndrome (AIDS) (Montagnier et al.
1984). To date, two related but distinct types HIV-1
and HIV-2, have been identified (Barré Sinoussi et al
1983, Popovic et al, 1984, Ratner et al. 1985, Wain
Hobson et al. 1985, Clavel et al 1986a, Brun-vézinet
et al, 1987).

HIV-2 has been described in european patent
application n° 0239425 filed on January 22, 1987. At
this_time it was pointed out that HIV-2 is closely
related to the simian immunodeficiency virus (SIV-
mac), which causes an AIDS like disease in macaques.
Alignments of the nucleotide sequences of HIV-1, HIV-2
and SIV rewveal a considerable homology between HIV-2
and SIV-mac. These two viruses share about 75% overall
nucleotide sequence homology,:both of them are only
distantly related to HIV-1 with about 40% overall
homology see also (Guyader et al. 1987 ; Chakrabarti
et al. 1977). In addition to the genes that encode
structural proteins (the virion capsid and envelope
proteins) and the enzymes required for proviréi
synthesis and integration common to all retroviruses,
HIV-1, HIV-2 and SIV encode genes that regulate virus
replication as well as genes that encode proteins to

- yet unknown function. The only notable difference in

the genetic organizations of HIV-1, HIV-2 and SIV
resides in the open reading frame referred to as vpx,
which is absent in HIV-1 and vpu which is present in

HIV-1 but not in HIV-2 and SIV (Cohen et al. 1988 F
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Guyader et al. 1987). These viruses are both tropic
and cytopathic for CD4 positive T 1lymphocytes
(Klatzmann et al. 1984 ; Clavel et al. 1986a H
Dalgleish et al. 1984 ; Daniel et al. 1985). A gtreat
number of studies have indicated that CD4 functions as
the cellular receptor of HIV (Weiss, 1988).

In other studies, it has been reported that HIV-2
and SIV mac can be differentiated from HIV-1 by the
processing pathway of their envelope glycoprotein
precursors. HIV-2 and SIV envelope precursors form an
homologous dimer (which is a glycoprotein gp300 for
HIV-2 ROD) during their processing into the mature
products, the extracellular and the transmembrane
glycoproteins gpl25 and gp 36 respectively (Rey et al.
J. Virol. 63/647.658 1989a). Furthermore,
transmembrane glycoproteins of HIV-2 and SIV exist as
homodimers having a molecular weight of about 80 kDa
for HIV-2 ROD. Under similar experimental conditions,
dimerization of the envelope precursor and dimeric
forms of the transmembrane glycoprotein are not
observed 1in the case of HIV-1l. Therefore we can
consider that dimerization of the envelope
glycoproteins is a specific property of HIV-2 and SIV
envelope gene expression. Accordingly, this property
could be used as a convenient marker to differentiate
between different isolates of HIV and SIV. »

The inventors working further on the human HIV-2
retroviruses have now demonstrated that there could be
some differences among the various isolates of HIV-2.
In accordance with that they have defined subtypes of
the retrovirus HIV-2.

A first subgroup can be related to the isolate
HIV-2 ROD deposited with the CNCM under n°® I 532 on
February 21, 1986 and with the ATCC under n° 87011002
on January 9, 1987.




10

15

20

(5] 010075

A second subgroup can be related to the isolate
HIV-2 EHO, deposited with the CNCM under n® I 643 on
December 19, 1986.

These two isolates have been described in the
european patent application 0239425 and have been
characterised by their common properties. :

The inventors have been more particularly
interested in studvying the properties of a specific
isolate of HIV-2 : HIV-2 EHO. According to the
definition already given for the HIV-2 retrovirus
type, HIV-2 EHO produces a 14kDa protein related to
the product of the VPX gene of HIV-2 ROD.

The inventors have now pointed out a surprising
property of HIV-2 EHO, related to the structure of its
envelope precursor and to its mature products, the
transmembrane and extracellular glycoproteins and
corresponding proteins.

The invention 1is therefore directed to new
antigens constituted by proteins and glycoproteins
characteristic of the HIV-2 EHO subtype of the HIV-2
retrovirus.

The invention also concerns compositions
comprising the above antigens and antibodies
recognizing these antigens.

Moreover the invention provides new means for the
in vitro diagnosis of an infection by a HIV-2 EHO
retrovirus or a related retrovirus, involving these
antigens.

The invention concerns also a process for the
preparation of the antigens and antibodies cited
above.

Surprisingly, the inventors have given evidence
that the envelope precursor and the mature products,
that is the extracellular and transmembrane
glycoproteins of HIV-2 EHO which distinguish from the
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corresponding antigens of HIV-2 ROD by a difference in
their molecular weights and the absence of «cross
reactivity between the HIV-2 EHO envelope
glycoproteins or precursors or dJglycoproteins having,
the same immunclogical properties and, ‘determined'
particular ' antibodies directed against HIV-2 ROD
envelope glycoproteins or precursors of these
glycoproteins.

The 1invention accordingly concerns a purified
antigen of the human HIV-2 EHO retrovirus or an
antigen having the same immunological properties,
characterised in that it is «constituted by the
envelope glyvcoprotein of HIV-2 EHO or a glycoprotein
of a variant thereof, providing it might be recognized
by human HIV-2 positive serum in an
immunoprecipitation assay or in a western blot assay
and it 1is not recognized by antibodies directed
against the glycoprotein gp3p0 of HIV-2 ROD in the
same conditions in an immunoprecipitation assay or in
a western blot assay.

A typical human HIV-2 positive serum as mentioned
hereabove,‘is a serum which is capable of recognizing
the antigens of HIV-2 ROD.

The molecular weights of the various proteins and
glycoproteins of the present invention could vary in a
range of +10% of the indicated molecular weight.

In a first aspect of the invention a purified
antigen having the above characteristics is defined as
a purified antigen of the HIV-2 EHO retrovirus or a
glycoprotein having the same immunological properties
and obtained from a variant of the HIV-2 EHO
retrovirus , characterised in that it is encoded by
the env gene and in that it has a molecular weight of
the order of 120 kDa corresponding to the envelope’

precursor.
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In a second aspect of the invention a purified
antigen of the HIV-2 EHO retrovirus or a glycoprotein
having the same immunological properties and obtained
from a variant of the HIV-2 EHO retrovirus is
characterised in that it is a dlycoprotein gp270

corresponding to the dimeric form of the gpl20 and in

that it has a molecular weight of the order of 270
kDa.

This antigen represents the dimeric form of the
pPrecursor of the HIV-2 FHO glycoprotein gpl20 which is
firstly synthesized during the process of formation of
the virus. This antigen seems to be necessary for the
formation of the viral particles.

A third glycoprotein which is concerned by the
invention is a purified antigen of the HIV-2 EHO
retrovirus or a dlyvcoprotein having the same
immunological properties and obtained from a variant
of the HIV-2 EHO retrovirus, characterised in that it
corresponds 'to the mature product of the envelope
precursor gpl20 and in that it is the extracellular
envelope glvcoprotein gpl00 having a molecular weight
of the order of 100 kDa.

The characterisation by the inventors of the
above glycoproteins related to the formation and
maturation of the envelope glycoprotein gpl00 of HIV-2
EHO, has enable them to conclude to a general
difference of about 20 to 30kDalton (kDa) between the
apparent molecular weights of the glycoproteins of
HIV-2 EHO and the corresponding one of HIV-2 ROD.

They have further investigated to determine the
origin of this difference. Since there are at least 30
potential N-linked glycosylation sites on the envelope
precursor ¢gpl40 of HIV-2 ROD, it remained possible

that the variation of the molecular weight between the.

glycoproteins related to the envelope glycoproteins of
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HIV-2 EHO on the one hand and of HIV-2 ROD on the
other hand, be associated with a reduced number of
oligosacharide chains in the above glycoproteins of
HIV-2 EHO.

Surprisingly the inventors have demonstrated that’
the variations of the molecular weigh+s of the various
glycoproteins involved in the formation of the
envelope of HIV-2 EHO 1is due to differences in the
polypeptide patterns of the glyccproteins, which
reflect differences in the amino-zcid composition
between both envelope precursors.

Therefore the invention also concerns purified
antigen of the HIV-2 EHO retrovirus or an
unglycosylated product of the glycoprotein having the
same immunological properties and obtained from a
variant of the HIV-2 EHO retrovirus characterised in
that it 1s a protein p60 and it has the same
aminoacids compbsition as the glycoprotein gpl20 and
in that it has no aligosaccharide chains.

In an other aspect of the invention any of the
proteins derived from the above gpl20, gp270, gpl00
glycoproteins are concerned, providing that these
proteins are free of the oligosaccharide chains
present in the glycoproteins.

Such a protein could present particular epitopes
which could usually not be accessible in the
corresponding glycoprotein.

The above described proteins and glycoproteins
can be included, alone or in any possible combination,

"in a composition for the in_ vitro diagnosis of an

infection especially due to a human retrovirus of the
HIV-2 EHO subtype.
In a first preferred embodiment, the composition

defined hereabove is characterised in that it contains
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the precursor gpl20 of the envelope glycoprotein,
having a molecular weight of the order of 120 kDa.

In a second preferred embodiment the composition
contains the extracellular envelope glycoprotein
gpl00, having a molecular weight of the order of 100
kDa, or it contains this gpl00 in association with the,
above gpl20.

In another embodiment according to the invention,
the composition contains the dimeric glycoprotein
gp270, having a molecular weight of the order of 270
kDa. This composition can further contains one of the
above described glycoproteins of a combination
thereof.

Other compositions which are in accordance with
the definitions of the invention, are those cbntaining
proteins derived from the above glycoproteing and
which are characterised by the absence of
oligosaccharide chains.

One of the convenient proteins for the
realisation of said compositions is the protein p60
above defined.

The invention also concerns a purified antigen of
HIV-2 EHO in accordance with the above general
definition, Or a glycoprotein having the same
immunclogical broperties and obtained from a variant
of HIV-2 EHo, characterised in that it is the
transmembrane glycoprotein gp3s6, having a molecular
weight, of the order of 36 kDa.

Another antigen according to the invention and
which is related to the preceding one, or a
glycoprotein having the same immunological properties,
and obtained from a variant of HIV-2 EHO, is
characterised in that it is a glycoprotein gp80 and it
corresponds to the dimeric form of the gp36.
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The invention also concerns an immunogenic
composition comprising antigens of HIV-2 EHO as
described in the preceding pages or antigens having
the immunological properties of HIV-2 EHO antigens.
Such composition could be used as vaccine. In this
case they are prepared to allow the administration of
a dose of 50 to 100ug per kilogram.

Compositions corresponding to the above
definition comprise for example the glycoprotein
gpl00, which could be associated with others of the
glycoproteins gp270, gpl20, gp80 or gp36.

A preferred immunogenic composition according to
the invention comprises further the corresponding
antigens of HIV-2 ROD especially chosen among gp300,
gpl40, gpl29, gp80 or gp36.

The invention also concerns polyclonal antibodies
obtained from animals and monoclonal antibodies
directed against the antigens defined hereabove.

The monoclonal antibodies according to the
invention are, in a first embodiment, characterised in
that they recognize a common epitope to the purified
antigens gpl120, gp270, gpl00.

In a second embodiment these monoclonal
antibodies are characterised in that they recognize
specifically the glycoprotein gpl00.

In a third preferred embodiment these monoclonal
antibodies are characterised in that they recognize
specifically the glycoprotein gpl20.

In another preferred embodiment these monoclonal

antibodies are characterised in that they recognize

" gpecifically the glycoprotein gp270.

More particularly the antibodies above described
are such that they are directed against epitopes which
are present on one or several antigens of the

invention, these epitopes being not recognized by
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antibodies against the gp300 or one of the envelope
related glycoproteins gpl40 or gpl25 of HIV-2 ROD.
Several processes for the production of
antibodies can be employed according to the invention.
For instance use can be made of ascitic cultures in
animals, especially in rodents like mice or murine.
Use can also be made of cellular cultures, either
immobilysed or encapsulated or in suspension. The
technique of the hybridomas obtained described by
Kohler and Milstein (Nature 256 495-497) can be used.
According to this, a process for preparing the
hybridomas for the manufacture of the monoclonal
antibodies of the invention comprises
- starting from spleen cells of an animal, e.g. mouse

or rat, previously immunized in vivo or from spleen

cells of such animals previously immunized in vitro

with an antigen of the invention.

- fusing said immunized cells with myeloma cells under
hybridoma forming conditions and

- selecting those of the hybridomas which secrete the
monoclonal antibodies which specifically recognize the
above defined antigens.

The selection of the hybridomas can be realised
by conventional techniques involving assays for the
ability of hybridomas to produce antibodies against
the determined antigens.

A process for producing the monoclonal antibodies
directed against one or several antigens defined
hereabove, comprises :

- culturing the sgelected hybridomas as indicated above
in an appropriate culture medium and

- recovering the monoclonal antibodies excreted by
said selected hybridomas, or alternatively
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- implanting the selected hybridomas into the
peritoneum of a mouse and, when ascites have been
produced in the animal,

- recovering the monoclonal antibodies then formed
from said ascites.

The antibodies can be recovered by various
techniques such as radioimmuno-assay with the antigens
to be recognized.

In another provision, the invention concerns a
method for the preparation of a purified antigen
having the above mentioned characteristics comprising
the following steps
- lysing the cells infected with a human retrovirus
HIV-2 EHO or HIV-2 EHO viral pellets and separating
the supernanant from the cellular extract,

- 1incubating the diluted extract with a serum of a
patient infected with HIV-2 EHO or HIV-2 EHO viral
pellets retrovirus or with polyclonal or monoclonal
antibodies defined above, on an immunoaffinity column
in conditions sufficient to allow the formation of a
complex between said antibodies and antigens of the
cellular extract,

- washing the immunocaffinity column to remove the
molecules which are not retained on the support,

- resolving the eluted antigens.

The infected cells can be obtained in vitro after
infection of cells for instance of CEM cells and after
culture of these cells. ‘

The resolution of the antigens can for instance
by made by electrophoresis for example in
polyacrylamide SDS gel.

The resolution of the proteins can for example be

obtained by :

- elution of the proteins attached to the -

immuncaffinity column,

v e
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- purification of the products thus eluted on la
chromatograbhy column containing, bound to the
support, monoclonal antibodies recognizing the antigen
to be purified.

Preparation of these antigens can also be made
with virus pellets. }

In a preferred embodiment of the process for the
preparation of the proteins, the lysis of the infected
cells or virus pellets 1is realised in a detergent
solution, the antibodies comprised in the
immunoadsorbant are bound to agarose and a binding
buffer is used.

The invention also concerns a process for the in
vitro diagnosis of an infection specifically due to a
HIV-2 EHO retrovirus in a biélogical sample detected
for the possible presence of HIV-2 EHO, comprising the
following steps:

— contacting the biological sample to be tested,
with one of several of the preceding antigen(s) or a
composition containing the Same, in conditions
enabling the formation of a conjugate between said
antigens and the antibodies possibly present in the
biological sample,

- detecting the possibly formed immunological
conjugate.

Another process according to the invention is a
process for the in vitro diagnosis of an infection
related to HIV-2 ROD or HIV-2 EHO subtype in a
biological sample detected for the possible presence
of antibodies against antigens of HIV-2 ROD or of
HIV-2 EHO, comprising the following steps

- contacting the biological sample to tested,

with an antigen of HIV-2 EHO, or a composition of the

antigens, in combination with the corresponding

antigens of HIV-2 ROD which show some 1immunological
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differences with those of HIV-2 EHO as explained here
above, 1in conditions enabling the formation of a
conjugate between said antigens and the antibodies
possibly présent in the biological sample,

- detecting the possibly formed immunological
conjugate.

A kit intended to be used according to the
process for the in vitro diagnosis of a retrovirus of
the HIV-2 EHO subtype in a biological sample detected
for the presence of antibodies against HIV-2 EHO is
characterised in that it comprises :

- an antigen having the properties defined above
or a composition of these antigens possibly labeled,

~ means enabling the reaction of formation of the
immunological complex between‘the above antigens and
the antibodies possibly present in the biological
sample to be tested, when appropriate one or several
incubation buffers,

- a negative control,

- means for the detection of the possibly formed
immunological complex between said antigens and the
antibodies possibly present in the sample.

Another kit for the diagnosis, is a kit for the
in vitro diagnosis of an infection due to a retrovirus
HIV-2 ROD or HIV-2 EHO in a biological sample detected
for the presence of antibodies against HIV-2 ROD or
HIV-2 EHO, characterised in that it comprises :

- antigens of HIV-2 EHO, as defined in the
preceding pages in combination with the corresponding
antigens of HIV-2 ROD, which present different
immunological properties, '

- means enabling the reaction for the formation
of the immunological complex between the above

antigens and the antibodies possibly present in the’
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biological sample to be tested, when appropriate one
or several incubation buffers,

- a negative control,

- means for the detection of the possibly formed
immunological complex between said antigens and the
antibodies possibly present in the sample.

The step of detection of the possibly formed
immunological complex can be made by conventional
methods such as Western blot or ELISA.

Preferred compositions of antigens which enable
the diagnosic of HIV-2 according to the invention are
for example those comprising a mixture of one or
several antigens chosen among gp300, gpl40, gpl25,
gp80 or gp36 of HIV-2 ROD with one or several antigens
chosen among gp270, gpl100, gp80 or gp36 of HIV-2 EHO.

Furthef advantages of the invention will appear
in the examples and figures which follow.

FIGURE 1 : . Identification of HIV-2 EHO proteins by
immunoprecipitation.

HIV-2 ROD or EHO infected CEM cells were labeled
with [33S] methionine and the culture supernatant was
used in an immunoprecipitation assay using serum from
the patient EHO (lanes 1), a typical HIV-2 positive
serum (lanes 2) and a typical HIV-1 positive Serum
(lanes 3). samples were analyzed by polyacrylamide gel
(12,5%) electrophoresis. A fluorograph is shown. gpl25s
and p26 ‘refer to the extracellular envelope
glycoprotein and the major core protein of HIV-2 ROD,
respectively. gpl100 and p27 refer to the extracellular
envelope glycoprotein and the major core protein of
HIV-2 EHO, respectively.

FIGURE 2 5‘ Characterization  of HIV-2 EHO envelope
glycoproteins.

a/ HIV-2 ROD and EHO infected cells were labeled"

with [338] methionine and extracts were then used in




10

15

20

25

35

010075

e e v ——

an lmmunop"ecipitation assay using a  typical HIV-2
positive <cerum. The sambles were analyzed by 5%
polyacrylamide gel containing 0,1% bis-acrylamide.

b/ Ex:racts from HIV-2 infected cells 1labeled
with [3H) glucosamine were assaved by
immunoprecipitation using a monoclonal antibody
specific for the fransmembrane glycoprotein of HIV-2
ROD. The samples were analyzed by polvacrylamide gel
(10%) electrophoresis.

FIGURE 3 : Electrophoretic mobilities of
deglycosvlated envelope precursors of HIV-2 ROD and
EHO.

{328} methionine 1labeled gp300 (ROD) and gp270
(EHO) were purified by immunoprecipitation followed by
preparative gel electrophoresis {"Materials and

Methods”). 7The lyophilized samples were suspended in

the endo 4 buffer (which tesnlts in the dissociation
of dimer~: . -ontaining 1%0mY sodium citrate pH 5.5,
0.1% sSDS ‘v/v) and 0.%mM PMSF. These samples were
incuhated (30°C 2hr) 1in the absence (lanes-) or

presence ({ianes +) of 10 units of endo H. Reactions
were stopped by the addition of 2 fold concentrated
electrophoresis sample buffer. Samples were analyzed
by polyacrylamide gel (7.5%) electrophoresis.
Fluorographs are presented. On the right the arrows
indicate the position of the digested products, 80 and
60 kDa for ROD and EHO, respectively.

FIGURE 4 : Partial digestion of HIV-2 ROD and EHO
envelope precursors with the V8 protease.

[3%S] wethionine labeled envelope precursors from
HIV-2 ROD and EHO were purified as described in Figure
3. The lyophilized samples were suspended in 100 ul of
buffer containing 62.5mM Tris-HCl1 pH 6.8 and 0.1% SDS
(w/v). The samples were then incubated (37°C, 30 min)

without (tanes -) or with (lanes +) lng of




5] 010075

aks ]
!

staphylocea-us  aureus VR protease. Reactions were
stopped by the addition of two fold concentrated
! electrophioresisg sample bhuffer. The different samples
were anaivzed by electrophoresis in a 7.5%
5 polyacryiamidle gel. A fluorograph is shown. On the
right the arrows indicate the position of the
digestion products : 130, 110 and 80 kDa for gpld40 ROD
whereas 90, 75 AND 60 kDa for gpl20 EHO.
FIGURE 5 Immunoprecipitation assay using polyclonal
10 antibndines raised against ap300 of HIV-2 ROD.

[H] ulncosamine labeled extracts from HIV-1 BRU,
HIV-2 ROD, HIV-2 EHO and SIV mac infected cells were
assaved bhv immunoprecipitation using a typical human

HIV-1 positive serum (lane Sl), a typical human HIV-2

15 positive ¢ rum (lanes S2) and murine polvclonal
antibodico s aised against ap300 of HIV-2 ROD (lanes
Ab). Samrplet  were analyveed by polvacrvlamide gel

' (l2.5%) ' “~rophoresis. Fluorographs are shown.

FIGUKE 6 : ruvelope glycopruteins of HIV-2 EHO are not
20 recognized by anti-gp300 antibodies.

Extracts from CEM cells infected with HIV-1 or

HIV-2 ROD or HIV-2 EHO were analvzed by immunoblotting

j using the serum of the patient EHO (section Serum

HIV-2), murine anti-gp300 antibodies (section anti-

25| . gp300) and a typical HIV-1 positive serum (section
Serum HIV-1). CONT refers to extracts from uninfected

cells ; Polyacrylamide gel electrophoresis was carried

out in 10% acrylamide (in sections Serum HIV-2 and
? | Serum HIV-1) or 7.5% polyacrylamide (sections anti-

I
30;; gp300) gels. Autoradiographs are presented.
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MATERIA! S AND METHODS

MATERTIALS

L-{339] Methionine (specific activity > 1000
uCi/mmol), D-{6-¥H] Glucosamine (specific activity
20-40 pC:/mmol) were purchased from Amersham
(Amersham, UK). Endo-B-N-acetylglucosaminidase H and
Staphylococcus V8 protease were from Calbiochem, San
Diego, U.S.3. Poly(A).poly{U) was obtained at Institut
Curie, Pdris, and prepared according to the method
described hy Hovanessian et al. 1982 (Journal
Interferon Kesearch vol. 2 p. 209 & 216).

The monoclonal antibody specific for the
transmembrane glycoprotein was obtained from Oncogen
Seattle, U.S.A. The preparation of this monoclonal

antibody (referred to as mAblH8) 1is described.

VIRUS AND “FLLS

HIV-iwker 1solate of the human immunodeficiency
virus type 1 (Montagnier et al. 1984), HIV-2ROD
isolate of the human immunodeficiency virus type 2
(Clavel et al., 1986) and Simian immunodeficiency
virus, SlVmacisz (Daniel et al., 1985) were used in
this study.

The different cell 1lines and human lymphocytes
were cultured in suspension medium RPMI-1640 (GIBCO-
BRL, Cergy-Pontoise France) containing 10% {(v/v) fetal
calf serum ; 2ug/ml polybrene (Sigma) was added for
HIV infected cell cultures. CEM clone 13 cells are
derived from the human lymphoid cell line CEM (ATCC-
CCL 119) and express the T4 antigen to a high level.
Five days after infection with HIV-lprv or HIV-2rop
isolates, about 80-90% of the cells produce viral
particles and can be identified by a cytopathic effect
corresponding to vacuolisation of cells and appearance

of small svyncitia.
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The HUT-78 cell line is another human T4 positive
lymphoid cell line that is highly permissive for the
replication of SIVmac:z (Daniel et a1l., 1985).
Peripheral hlood lymphocvtes from healthy blood donors
were stiumulated for three days with 0,2% (w/v)
phytohemagglﬁtinin (PHA) fraction P (Difco, Detroit,
USA) in RPMI-1640 medium supplemented with 10% fetal
calf serum. Cells were then cultured in RPMI-1640

medium containing  10% (v/v) T cell growth factor
{(TCGF, Yinlest), After infection wlth HIV-2,
lymphocytes were cultured In presence of 10% (v/v)

TCGF and 2u3/ml Polybrene.

The HIV-2 EHO isolate was obtained from blood
lymphocytes of Ivory Coast patient (EHO} with AIDS.
Blood Jymphocytes were stimulated with PHA and

cocultured with PHA-stimulated, normal human
lymphaocytes.  Thege cultnres were maintained in the
presence o f TCGF. IThe production of virus was

monitored hy Cytopathic effects and by the reverse
transcriprage activity in the supernatant (Rey et al.
1987). The virus (HIV-2 EHO) was then cultured on CEM
clone 13 cells. Four to five days after infection with
HIV-2 EHO approximately more than 80% of cells
bproduced viral particles.

METABOLIC LABELING OF CELLS

For metabolic labeling of proteins, infected
cells were incubated for 16 hours at 37°C in MEM
culture (Milieu Minimum Fssentiel, abréviation de
Minimum Essential Medium) without L-methionine and
serum but supplemented with 200 uCi/ml[3%] methionine.
For metabolic labeling of glycoproteins, infected
cells were incubated for 16 hours at 37°C in MEM
culture medium lacking serum and glucose but

supplemented with 200 MCi/ml [*H]glucosamine.
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CELLS AND VIRAL EXTRACTS

Cell pellets corrresponding to 107 cells were
resuspended in 100 ul of buffer : 10mM Tris-HCl pH
7.6, 150mM NaCl, 1mM EDTA, 0.2mM PMSF, 100 units/ml
aprotinin tIniprol, Choay) before addition of 100 ul
of the sama{buffer containing 2% (v/v) Triton X-100.
Cells extracts were centrifuged at 12,000 for 10
minutes, and the supernatant was stored at -80°C until
used. For viral extract preparations, 100ul of 10X
lysis buffer (100mM Tris-HC1 pH 7.6, 1.5M NaCl, 10mM
EDTA, 10% 5v/v) Triton X-100, 100 units/ml aprotinin)
was added per ml of clarified supernatant from
infected CEM cells and processed as above. For the
preparatior of extracts from virus pellets, culture
medium ftrom infected c¢ells was first centrifuged at
12,000qg {or 10 minutoes before high speed
centrifugation at 100,000ag for 15 min in a Beckman
TL10C centrifuge. Virus pellets (material from 107

cells) were then solubilized in 200pl of lysis buffer.

PREPARATIVE ELCTROPHORESIS

HIV-2 glycoproteins purified by
immunoprecipitation were resolved by polyacrylamide
gel electrophoresis as previously described (Rey et
al. 1989 J.Virol 63, 647-658) and the regions of the
gel containing the viral glycoproteins were cut out by
reference to the position of prestained molecular
weight protein markers (BRL).

Glycoproteins were eluted by incubation for 16
hours at 4°¢C in elution buffer (0.1M NaHCOs, O0.5mM
EDTA, 0.05% (w/v) SDS, 0.2mM PMSF). The glycoprotein
fractions thus obtained were 1lyophilized and Kkept

refrigerated until used.
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PREPARATION OF MURINE POLYCLONAL ANTIBODIES, ANTI-
gp300

HIV-2 ROD envelope glycoprotein gp300 was
purified from extracts of infected CEM cells (3 x 108
cells) by immunoaffinity chromatography on the HIV-2
serum-Sepharose and followed by preparative gel
electrophoresis (Rey et al. 1989a précité). The
purified preparation of gp300 was dissolved in 10 ml
of 150mM Nacl containing 0.5M urea and 1 mg/ml of
mouse serum proteins and dialyzed for 24 hours against
the solution containing 156 mM NaCl ard 0.5M urea. The
dialized material was then centrifuged and 2ml
aliquots were stored at -80°C. Five mice (6 weeks old)
were injected intraperitoneally, five times at 12 days
interval with 350 ul of the gp300 preparation (about
0.1 ng of 9p300). Poly (A) Poly (U) (200 Hg ¢ 1 mg/ml
in 150 mM NaCl) was used as an adjuvant which was
administered intravenously during each immunization.
Two days after the last injection mice were injected
intraperitoneally with a suspension of 106 sarcoma
180/TG cells to prepare hyperimmune ascitic fluid
(Hovanessian et al. 1988 Immunology Today 9, 161-162).
Eight days later mice were sacrificed and the ascitic
fluids were collected. Ascitic cells were removed by

centrifugation (200g, 5 min) and the peritoneal fluid
was collected.

PRODUCTION AND CHARACTERIZATION OF MONOCLONAL, mAb 1HS8

HIV-2 ROD virions were cultivated in CEM cells
and purified from concentrated culture supernatants by
banding in sucrose gradients. Purified virus was
disrupted in 0.5% Triton X-100, 150 mM NaCl, 50mM
Tris, pH 8.0, 1% aprotinin (Sigma) and clarified by
ultra-centrifugation. The viral extract was then

passed over a Lentil-Lectin Sepharose 4B affinity

L



15

20

25

30

‘ 20 | 010075

column (Pharmacia), the column washed, and the bound
glycoproteins eluted with 0.5 M methyl a-D-
mannopyvranoside (Sigma) , and dialyzed overnight
against phosphate-buffered saline. BALB-C mice were
immunized intraperitoneally with 0.3 mls of purified
glycoproteins (2-5uqg) reattached to Lentil-Lectin
Sepharose 4B (50-100 nl). The mice were boosted every
4-6 weeks for 24 weeks with the same immunogen and
monitored for HIV-2 virion extracts and quantitatively
on the Genetic Systems HIV-2 disrupted virion EIA.
Three days after the last injection, spleen cells were
fused with XNS1 myeloma cells according to the method
of Kohler and Milstein. 96-well fusion plates were
screened for hybridomas secreting anti-HIV-2
antibodies using the Genetic Systems HIV-2 disrupted
virion FTA. Methods for the propagation and
stabilization of clones hybridomas and for ascites
production have been previously described Gosting et
al (J. of Clinical Microbiology 25, 845-848).
Hybridoma culture supernatants were screened by RIPA
and Western blot analysis. Monoclonal antibody (mAb)
1HS8, which reacted with the transmembrane
glycoprotein, was further mapped to amino-acid
sequence h79-604 within the HIV-2 transmembrane
glycoprotein using a synthetic peptide based EIA. The
HIV-2 aminc-acid sequence 579-604 is highly conserved
among all HIV-2 ans SIV 1isolates thus far sequenced
accordingly, monoclonal antibody 1H8 cross-reacts with
all HIV-2 and SIV isolates thus far tested. The
synthetic peptide p39' was synthesized according to
the amino-acid sequence 579-604 deduced from the

nucleotide sequence of the HIV-2 ROD envelope. The

- amino-acid sequence of peptide p39' is the following

VTAIEKYLQDQARLNSWGCAFRQVCH.
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RADIO—IMMUNOPRECIPITATION ASSAY (RIPA)

Cell or viral extracts {20u1) (material
corresponding to 1 x 106 infected cells) were first
diluted in two volumes of RIPA buffer ((10mM Tris-HC1
PH 7.6, 150mM NaCl, 1mM EDTA, 1% Triton X-100 (v/v),
0,.2% sodium deoxycholate (wt/v), 0.1% SDS (wt/v) 7 mM
2 B~mercaptoethanol, 0.2 mM PMSF, 100 u/ml  of
aprotinin (Iniprol, Choay)]. Diluted extracts were
incubated (15 min, 4°C) with sera or with murine
polvclonal or monoclonal antibodies {2-5n1). Protein
A-Sepharose wasgs then added and the samples were
further incubated for 3 hr at 4°C. These samples were
washed in the RIPA buffer. Proteins recovered by
immunoprecipitation were eluted by heating (95°C,
5min) in the electrophoresis sample buffer (125 mM
Tris-HC1, pH 6.8, 1% SDS (Wi /v), 20% glveerol (v/v),
1% 2 B—mernaptoethanoll. Eluted proteins were resolved
by electrophoresis 1n polyacrylamide SDS gels
containing 0.1% bis-acrvlamide instead of 0.2% (wt/v)
and 2M urea.

ELECTROPHORETIC TRANSFER IMMUNOBLOT ANALYSIS:WESTERN
BLOT

Proteins were subjected to analysis by
polyacrylamide gel electrophoresis before being
electrophoretically transferred to 0.45 um
nitrocellulose sheets (Schleicher and Schill, Dassel,
FRG) in electrode buffer (20mM Tris base, 150mM
glycine, 20% methanol, v/v) as described (Burnette
1981, Anal, Biochem. 112, 195-230). The
electrophoretic blots were saturated with 5% (w/v)
non-fat dry milk in PBS (Johnson et al. 1984 Gene
Anal. Techn. 1, 3-8). They were then incubated in a
sealed bag (overnight 4°¢) either with HIv-1 or HIV-2

positive sera (at 1 : 100 dilution) or with mouse
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polyclonal or monoclonal antibodies (at 1: 200
dilution) in PBS containing 10% FCS. The sheets were
subsequently washed in PBS, PBS containing 5% Nonidet
P-40 and then resaturated in PBS containing nonfat
milk (5%).‘Fhe washed sheets were then incubated (2
hr, room temperature) in a sealed bag either with a
preparation of t23T-labeled protein A (Amersham,
>30mCi/mg) to reveal the human polyclonal antibodies
in the HIV-1 or HIV-2 sera or with a preparation of
t23T-Jabeled goat anti--mouse immunoglobulins (Amersham
; 2-10 uCi/ pg). The sheets were removed from the bags
and washed again, dried and autoradiographed (Kodak RP
Roval, X-Ray films) to 24-48 hr.

RESULTS

ISOLATIONS OF HIV-2 EHO

HIV 2 EHO was isolated from the peripheral blood
lymphocvtes of an AIDS patient (EHO) from Ivory Coast.
Virus was 1isolated by <c¢oculturing PHA-stimulated
lymphocytes from the patient EHO and PHA stimulated
normal human lymphocytes in the presence of TCGF.
Reverse transcriptase activity in the culture
supernatant was detectable at 15 days associated with
a typical cytopathic effect. The virus was then
propagated on CEM cells by coculturing with infected
lymphocytes. Supernatants of such cultures were then
used to infect CEM cells and prepare the stock of
virus used 1in the experiments discussed here. This
virus belongs to the HIV-2 retrovirus type since in a
dot-blot assay 1ts genomic RNA hybridized with a probe
from HIV-2 ROD but not from HIV-1 BRU.

The stock preparation of HIV-2 EHO infects CEM

cells and causes a cytopathic effect. Three to four

days after infection of CEM cells with HIV-2 EHO, .

about 80 to 90% of <cells produced viral proteins
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detectable by immunofluorescence studies using an
HIV-2 positive serum. Four days after infection most
of the cells showed a clear cytopathic effect
corresponding to vacuolization of cells and appearance
of small syncitia.

In order to characterize the proteins of HIV-2
EHO virus, infected cells were metabolically 1labeled
with [33Simethionine and the viral pellet 1in the
culture supernatant was assaved by immunoprecipitation
using different sera
1/ the serum of the patient infected by HIV-2 EHO;

2/ a typical HIV-2 positive serum;
3/ a typical HIV-1 positive serum.

These assays were carried out in parallel with
extracts of [35S]methionine labeled HIV-2 ROD virus.
The HIV-2 positive serum and the serum of the patient
EHO both recognized  the extracellular glycoprotein
gpl25 of HIV-2 ROD. However, only the HIV-2 positive
Serum recognized the major core protein p26 of HIV-2
ROD (Figure 1, lanes 1 and 2, ROD). The HIV-1 positive
serum did not recognize gpl2s but it could
immunoprecipitate p26 (Figure 1, lane 3, ROD). This is
in accord with previous results indicating that the
gag proteins of HIV-1 and HIV-2 are antigenically
cross-reactive whereas the eny proteins are not
(Clavel et al. 1986a). The reactivity of these three
sera with the viral proteins of HIV-2 EHO was similar
to that of HIV-2 ROD. The serum of the patient-EHO and
the HIV-2 positive serum immunoprecipitated a 100 KkDa
protein which was presumed to be the extracellular
envelope glycoprotein of HIV-2 EHO (Figure 1, lanes 1
and 2 EHO). This 100 kDa protein was specific to HIV-2
since it was not recognized by the HIV-1 positive
serum. Both HIV-1 and HIV-2 positive sera precipitated
a 27 kbPa protein which was probably the major core
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protein of HIV-2 EHO. However, this latter protein was
not recognized by the serum from patient EHO (Figure
1, EHO). These observations indicate the absence of
anti-gag antibodies in the serum of patient EHO. Such
a phenomenon has been reported in HIV~-1 infected
individuals and it is associated with the developement
of AIDS. The late stages of HIV-1 1infection are
characterized by an increased production of antigen
and a decreased level of antibodies directed against
the major core protein. In fact this observation is
routinely used as a marker to monitor the switch from
latent to active HIV infection (Lange et al., 1986 Br.
Med. J.293, 1459-1462; Pedersen et al., 1987 Br. Med.
J. 295, 567-572).

IDENTIFICATION OF EXTERNAI. AND TRANSMEMBRANE ENVELOPE
PROTEINS OF HIV-2 EHO

In these experiments, HIV-2 ROD and EHO infected
CEM cells were metabolically labeled with
[*3S)methionine and the labeled extracts were assayed
by immunoprecipitation using different types of
antibodies : a typical HIV-2 positive serum which
identifies envelope proteins of HIV-2 ROD (Rey et al.
1989a), a monoclonal antibody specific for the
transmembrane glycoprotein of HIV-2 ROD, a monoclonal
antibody specific for the major core protein p26 of
HIV-2 ROD and rabbit polyclonal antibodies specific
for the vpx protein.

In the case of HIV-2 ROD envelope glycoproteins,
it has been previously shown that the envelope
precursor (gpl40) forms a dimer (gp300) during its
processing, required for the production of mature

envelope proteins : the extracellular glycoprotein

gpl25 and the dimeric form of the transmembrane .

glycoprotein gp80. The monomer of the transmembrane
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glycoprotein is rarely detectable under the
experimental conditions used in our experiments. In
order to compare the molecular weight of the envelope
glycoproteins an electrophoresis was performed in a 5%

polyacrylamide gel containing 0.1% bis-acrylamide

instead of 0.2%. Figure 2a shows the results of this”

experiment indicating that the envelope precursor, the
dimeric form of the envelope precursor and the
extracellular envelope glvcoprotein are 20-30kDa
smaller in HIV-2 EHO compared to HIV-2 ROD. In order
to identify the transmembrane glycoprotein of HIV-2
EHO we used a monoclonal antibody mablH8 against the
transmembrane glycoprotein of HIV-2 ROD. As it is
expected, this monoclonal antibody identifies also the
envelope precursor and its dimeric form. Accordingly,
the monoclonal antiboedy immunoprecipitated gpl2o0,
gp270 and qpB0 from HIV-2 FHO infected cells compared
to gpl40, op300 and gp80 from HIV-2 ROD infected cells
(Figure 2bL). The electrophoretic mobility of the
transmembrane glycoprotein dimer of HIV-2 EHCO was
slightly slower than that of HIV-2 ROD. Since this
difference is not significant, for convenience we will
refer to it as gp80. Pulse-chase experiments and
studies on the kinetics of accumulation of envelope
proteins of HIV-2 EHO, indicated that gpl20 was the
first glycoprotein synthetized before the formation of
the precursor dimer gp270 and the production of mature
envelope proteins : extracellular glycoprotein gpl00
and the transmembrane dlycoprotein dimer gp8o0.
Glycosylation of all envelope proteins was blocked by
tunicamycin, an antibiotic which inhibits N-linked
glycosylation of proteins (Schwartz et a1l. 1976
J.Virol. 19, 782-791 ; Kornfeld and Kornfeld 1985,

Ann.Rev.Bicchem. 54, 631-664) . Among these

glycoproteins of the envelope only gpl00 and gp80 were

|
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found to be associated with virus particles according
to previously reported results on HIV-2 ROD (Rey et
al., 1989%a).

CHARACTERIZATION OF HIV-2 ROD AND HIV-2 EHO ENVELOPE
PRECURSORS

There are at least 30 potential N-linked
glycosylation sites on the envelope precursor of HIV-2
ROD. In view of this, it remained possible that the 20
kDa difference between the envelope precursor of HIV-2
EHO and ROD might be due to a reduced number of
oligosaccharide chains in the envelope precursor of
HIV-2 EHO. For this reason, the electrophoretic
mobilities of these precursors was analysed after
deglycosylation by f-N-acetvlglucosaminase H (endo H),
which cleaves high mannose type oligosaccharide chains
(Tarentino et al., 1974 H.J.Biol. Chem. 249, 818-824}.
HIV-2 EHO or ROD infected cells were 1labeled with
(33S] methionine and cell extracts were used for the
purification of the dimeric forms of envelope
precursors by immunoprecipitation and preparative gel
electrophoresis. The purified dimer precursors were
then dissociated in the presence of SDS and acidic pH
(Rey et al., 1989a) before digestion with endo H. the
apparent molecular weights of the envelope precursors
gpld40 (ROD}) and gpl20 (EHO) were reduced to proteins
of 80 and 60 KkDa, respectively (Figure 3). These
results therefore indicated that the 20 kDa difference
between the envelope precursors of the two HIV-2
isolates was not due to a difference in the number of
N~-linked oligosaccharide ~chains. Under the
experimental conditions of these experiments,
digestion with endo-H resulted in a complete cleavage

of all oligosaccharide chains.
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In order to compare the polypeptide pattern of
the envelope precursors of HIV-2 ROD and EHO, we
carried out partial proteolysis experiments with

staphyloccocus aureus V8§ protease, which manifests

specificity for glutamoyl bonds. The purified
envelope-dimer precursors were first dissociated,
before partial proteolysis with different
concentrations of the V8§ protease. The results
obtained with 1ug of the protease are shown in Figure
4. The gp 140 arising from the dissociation of gp300
of HIV-2 ROD was converted to three major polypeptides
of 130, 110 and 80 kDa whereas, the gp120 arising from
the dissociation of gp270 of HIV-2 EHO was converted
to a major 60 kDa polypeptide and two faint 90 and 75
kDa polypeptides. Thus digestion of gpl140 and gpl20
with the V8 protease resulted in the production of
distinct polypeptide patterns which reflected
differences in the amino-acid composition between

these two envelope precursors.

HIV-2 EHO ENVELOPE GLYCOPROTEINS ARE NOT RECOGNIZED BY
MURINE POLYCLONAL ANTIBODIES AGAINST THE ENVELOPE
GLYCOPROTEINS OF HIV-2 ROD.

Polyclonal antibodies were prepared by immunizing
mice with a purified preparation of gp300 from cells
infected with HIV-2 ROD ("Materials and Methods").
These antibodies were referred to as anti-gp300
polyclonal antibodies. The ¥Yeactivity of these
antibodies was tested in an immunoprecipitation assay
using extracts from HIV-1 BRU, HIV-2 ROD, HIV-2 EHO
and SIV-mac infected cells labeled with [3H]
glucosamine (Figure 5). These assays were carried out
in parallel with typical human sera specific for HIV-1
and HIV-2, Anti-gp300 polyclonal antibodies

immunoprecipitated gp300, gpl140, gpl25 and gp80 of’
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HIV-2 ROD with a similar affianity as the HIV-2
positive human serum. In contrast, anti-gp300
antibodies did not recognize any of the envelope
glycoproteins of HIV-2 EHO (Figure 5, sections ROD and
EHO) . However, these latter (gp270, gpl20, gpl00 and:
gp80) were 1immunoprecipitated by the typical HIV-2
positive human serum. These observations indicate the

presence of similar and some distinct epitopes on both

the extracellular and the transmembrane regions of the

envelope (glycoproteins of HIV-2 EHO (Figure 5,

sections ROD AND EHO).

Anti-gp300 antibodies did not recognize HIV-1
envelope glycoproteins. The precursor gplé0 and the
extracellular glycoprotein gpl20, which as expected,
were immunoprecipitated by the HIV-1 specific human
serum (Figure %, section HIV-1). interestingly, anti-
gp300 antibodies imwmunoprecipita i SIV-mac envelope
glycoproteins : the envelope precursor gpl40, the
precursor dimer gp300 and the extracellular
glycoprotein gpl30. These SIV-mac glycoproteins were
also immunoprecipitated by the HIV-2 specific human
serum (Figure 5 section SIV-mac). The reactivity of
anti-gp300 antibodies with envelope glycoproteins of
both HIV-2 ROD and SIV-mac but not with those of HIV-2
EHO, confirms the important homology between HIV-2 ROD
and SIV-mac and also suggests that HIV-2 EHO belongs
to a subtype of the HIV-2 that could be differentiated
by its lower homology to both HIV-2 ROD and SIV-mac.

Anti-gp300 antibodies along HIV-2 and HIV-1
specific human sera were used in an immunoblot assay
with extracts from HIV-1 BRU, HIV-2 ROD and HIV-2 EHO
infected cells (Figure 6). The HIV-2 positive serum
identified strongly gp300, gpl40 and gp80 of HIV-2
ROD, and gp270, gpl20 and gp80 of HIV-2 EHO but itv

showed no reactivity with envelope glycoproteins of
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HIV-1 (Figure 5., section Serum HIV-2 : 10%
polyacrylamide gel). The poor affinity of this serum
with the extracellular glycoprotein of HIV-2 was
probably due to low reactivity with the denatured
protein since this same serum could identify gp125
(ROD) and gpl00 (EHO) under native conditions of the
immunoprecipitation assay (Figure 5). Anti-gp300
antibodies identified strongly all the envelope
glycoprotein of HIV-2 ROD (gp300, gpl40, gpl25 and
gp80) but it showed no reactivity with the
corresponding envelope glycoproteins of HIV-2 EHO nor
with proteins of HIV-1 (Figure 6, section anti-gp300 ;
7.5% polyacrylamide gel). The reactivity of anti-gp300
antibodies with the 60kDa protein was found to be not
specific because it was observed in cell extracts
independent of yirus infection. These results indicate
that anti-gp300 antibodies do not react with envelope
glycoproteins of HIV-2 FHO, either native or denatured
form.

Comparison of the results obtained by immunoblot
analysis and the immunoprecipitation assays (Figures 5
and 6), show that patient serum and anti-gp300
polyclonal antibodies recognize the denatured form of
gp80 better than its native form. The native form of
this transmembrane glycoprotein-dimer probably has a
conformation which masks the epitopes identified by
these different antibodies.

THE CROSS-REACTIVITY OF AN HIV-1 POSITIVE SERUM WITH
DENATURED ENVELOPE GLYCOPROTEINS OF HIV-2 ROD BUT NOT
HIV-2 EHO.

In these experiments, an HIV-1 positive human
serum was used, which in an immunoprecipitation assay
manifested a specificity towards HIV-1 extracellular

envelope glycoprotein gpl20. In an immunoblot assay,

29 010075
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this serum identified gpl20 and gag precursors p55 and
P40. In addition, this HIV-1 positive serum reacted
strongly with gp300 and gp80 of HIV-2 ROD whereas no
reactivity was observed with HIV-2 EHO envelope
glycoproteins (Figure 6, section Serum HIV-1 : 10%
polvacrylamide gel). This observation indicates that
there might he some cross-reactivity between few HIV-1
positive uera and HIV-2 envelope glvcoproteins. This
cross-reactivity seems to be directed towards the
dimeric forms of the envelope, i.e., the dimeric form
of the envelope precursor gp300 and the transmembrane
glycoprotein dimer gp80. The monomeric form of the
precursor qpl40 was very weakly recognized by this
HIV-1 positive serum, whereas the extracellular
glycoprotein gpl25 was not at all recognized. In view
of these, it 1s possible to suggest that HIV-1
positive serum recognized an epitope in the
transmembrane region of the HIV-2 ROD envelope
glycoprotein and for this interaction both
denaturaticn and dimerization were required. These
results emphasize antigenic differences between the
envelope glycoproteins of HIV-2 ROD and EHO.

The following table 1 gives the results of the
comparison between the different retroviruses HIV-1
and HIV-2 and isolate of the latter.

0] 010075
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Table 1 : Comparative molecular weight (kDa) of viral proteins
of HIV-1 BRU, HIV-2 ROD, HIV-2 EHO, SIVmac

ENV GAG VPX

VIRUS Pr ECgp T™gp Pr MP | X
Monomer | Dimer Monomer { Dimer

HIV-1 BrU| 160 __4 120 41 - 55 25 -

HIV-2 rop| 140 300 | 125 36 80| 55 26 | 16

HIV-2 Exo| 120 270 | 100 36 80 | 56 27 | 14

SIV mac| 140 ]300 | 130 32 65| 56 28 14

Pr : Precursor

EC gp : Extracellular glycoprotein
T™ gp : Transmembrane glycoprotein
MP : Major Protein of the core
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CLAIMS
1/ - Purified antigen of the human HIV-2 EHO

retrovirus or part of said antigen or an antigen

having the same immunological properties,'

characterised in that it is «constituted by the
envelope glyvcoprotein of HIV-2 EHO or a glvcoprotein
of a variant thereof, providing it might be recognised
by human HIV-2 positive serum in an
immunoprecipitation assay or in a western blot assay
and 1t 1is not recognized by antibodies directed
against the glycoprotein gp300 of HIV-2 ROD in an
immunoprecipitation assay or in a western blot assay
in the same conditions.

2/ - Purified antigen of the HIV-2 EHO retrovirus
according to claim 1, or a glycoprotein having the
same 1immunological properties and obtained from a
variant of the HIV-2 EHO retrovirus, characterised in
that it is encoded by the env gene and in that it has
a molecular weight of the order of 120 kDa
corresponding to the envelope precursor.

3/ - Purified antigen of the HIV-2 EHO retrovirus
according to claim 1, or a glycoprotein having the
same immunological properties and obtained from a
variant of the HIV-2 EHO retrovirus, characterised in
that it 1is a glycoprotein gp270 corresponding to a
dimeric form of the gpl20 and in that it has a
molecular weight of the order of 270 KkDa.

4/ - Purified antigen of the HIV-2 EHO retrovirus
according to claim 1, or a glycoprotein having the
same immunological properties and obtained from a
variant of the HIV~-2 EHO retrovirus, characterised in

that it corresponds to the mature product of the

precursor gpl20 and in that it is the extracellular
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envelope glycoprotein gpl00 having a molecular weight
of the order of 100 kDa.

5/ - Purified antigen of the HIV-2 EHO retrovirus or
an unglycosylated product of the glycoprotein having
the same immunological properties and obtained from a
variant of the HIV-2 EHO retrovirus characterised in
that it is a protein p60 having the same aminoacids
composition as the glycoprotein gpl20 according to
claim 2 and in that it has no oligosaccharide chains.
6/ - Purified antigen according to claim 1, or a
dlycoprotein having the same immunological properties
and obtained from a variant of HIV-2 EHO,
characterised in that it 1s a glycoprotein gp36,
having a mclecular weight of the order of 36 kDa.

7/ - Purified antigen according to claim 1 or a
dlycoprotein having the same immunological properties,
and obtained from a variant of HIV-2 EHO,
characterised in that it is a glycoprotein gp80 and it
corresponds to the dimeric form of the gp3s6 according
to claim 6.

8/ - Composition for the in_vitro diagnosis of an
infection especially due to a human retrovirus of the
HIV-2 EHO subtype, characterised in that it comprises
at least one antigen according to anyone of claims 1
to 7.

9/ -~ Composition according to claim 8 characterised
in that it contains the precursor gpl20 of the
envelope glycoprotein, having a molecular weight of
the order of 120 kbDa.

10/ - Composition according to claim 8, characterised
in that it further contains the extracellular envelope
glycoprotein gpl00, having a molecular weight of the
order of 100 kDa.

11/ - Composition according to claim 8 characterised

in that it further contains the dimeric glycoprotein

[P
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gp270, having a molecular weight of the order of 270
kDa.

12/ - Polyclonal antibodies produced in animals
characterised 1in that they recognize a purified
antigen according to anyone of claims 1 to 7 and in
that they do not recognize the envelope glycoproteins
of HIV-2 ROD or the envelope glycoproteins of HIV-1.
13/ - Mondclonal antobodies characterised in that

they recognize an epitope which is common to the

~purified antigens according to anyone of claims 2 to

4.

14/ - Monoclonal antibodies characterised in that
they recognize specifically the glycoprotein gpl00
according to claim 4.

15/ - Monoclonal antibodies characterised in that the
recognize specifically the glycoprotein gpl20
according to claim 2.

16/ - Monoclonal antibodies characterised in that the
recognize specifically the glvcoprotein gp270
according to claim 3.

17/ - Kit for the in vitro diagnosis of an infection
due to a retrovirus of the HIV-2 EHO subtype in a
biologicatl sample detected for the presence of
antibodies against HIV-2 EHO characterised in that it
comprises :

- an antigen according to anyone of claims 1 to 7
or a composition of antigens according to anyone of
claims 8 to 11, possibly labeled

- means enabling the reaction for the formation
of the 1immunological complex between the above
antigens and the antibodies possibly present in the
biological sample to be tested, when appropriate one
or several incubation buffers,

- a negative control,
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- means for the detection of the possibly formed
immunological complex between said antigens and the
antibodies possibly present in the sample,

18/ - Kit for the in vitro diagnosis of an infection
due to a retrovirus HIV-2 ROD or HIV-2 EHO in a
biological sample detected for the presence of
., against HIV-2 ROD or HIV-2 EHO,

characterised in that it comprises:

antibodies

- antigens of HIV-2 EHO, according to anyone of
claims 1 to 7, in combination with the corresponding
antigens of HIV-2 ROD which present different
immunological properties,

- means enabling the reaction for the formation
of the 1nmunological complex between the above
antigens ant the antibodies possibly present in the
biological sample to be tested, when appropriate one
or several incubation buffers,

-~ a negative control,

- means for the detection of the possibly formed
immunological complex between said antigens and the
antibodies possibly present in the sample.

19/ Process for the pbreparation of a purified antigen
according to anyone of claims 1 to 7, comprising the
following steps :

- 1lysing the cells infected with a human
retrovirus HIV-2 EHO and separating the supernanant
from the cellular extract,

- incubating the diluted extract with a serum of
a patient infected with HIV-2 EHO retrovirus or with
polyclonal or monoclonal antibodies according to

anyone of '}laims 12 to 16 on an immunoaffinity

column forv in conditions sufficient to allow the

formation a complex between said antibodies and

\J
ythe cellular extract,
q’}

s

antigens of

!
|
|
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- washing the immunocaffinity column to remove the
molecules which are not retained on the support,

~ eluting the antigens recovered by immuno-
precipitation in an electrophoresis sample buffer,

- resolving the eluted antigens,
20/ -~ Proéess for the 1in vitro diagnosis of an
infection sﬁecifically due to a HIV-2 EHO retrovirus
in a biol#gical sample detected for the possible
presence oftantibodies against antigens of HIV-2 EHO,
comprising éhe following steps:

- cont%cting the biological sample to be tested,
with an antigen according to anyone of claims 1 to 7
or a composition according to anyone of claims 8 to
11, in conditions enabling the formation of a
conjugate hetween said antigens and the antibodies
possibly present in the biological sample,

- detecting the possibly formed immunological
conjugate. '
21/ - Proéess for the 1in_ wvitro diagnosis of an
infection in a biological sample detected for the
possible presence of antibodies against antigens of
HIV-2 ROD ,or HIV-2 EHO, comprising the following
steps:

- contacting the biological sample to be tested,
with an antigen according to anyone of claims 1 to 7
or a composition according to anyone of claims 8 to
11, in combination with the corresponding antigens of
HIV-2 ROD, which show some immunological differences
with those of HIV-2 EHO especially regarding the
reaction with antibodies against gp300, in conditions
enabling the formation of a conjugate between said
antigens and the antibodies possibly present in the
biological éample, 1

- detecting the possibly formed immunological-

conjugate.
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