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Causative agents responﬁ e for the development of
lymphadenopathy syndromes (abbreviated LAS) or contributing to
the development of these syndromes or responsible for the
- development of acquired immunodeficiency syndromes (AIDS)
have been isdlated, identified and characterized.
Several human retroviruses capable, under certain conditions,
- of causing an LAS possibly superseded by an AIDS in man have %
,, been designated by HIV (an abbreviation for Human
Aot Immunodeficiency Virus).
Thus a first virus designated LAV-1 or HIV-1 was isolated and
described in the patent application GB.83/24.800 corresponding to
the application EP. 84/401.834 of 14/09/84 published under the
number 0138667.. This virus has also been described by F. Barre«
Sinoussi et al. in Sdence, 220 No. 45-99, 20, pages 868-871.
+ Vvariants of this HIV-1 virus designated as LAV ELI and LAV
MAL have also been isdlated, characterized and described in the -
patent application EP.84/401.834.
The isolation and the characterization of retrowrus&s
belonging to a distinct class and having only a limited
immundlogical relationship to the foregoing have been described in
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2 the. Egropean pat ent appllcatlon hb 872400 151 4, publlshed under the No
239'425 These retroviruses, which have been classed under the designation
HI V22, were isol ated from several African patients exhibiting synptons of a
| ynphadenopat hy or an AIDS. The study of these HV retroviruses, the
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Results concerning the envelope glycoprotein of the HIV-2
glycoprotein were given in the previously mentioned European
patent application Na 87/400.151.4 (published under the number v
0239425). In this EP patent application this glycoprotein was
S designated by the abbreviation gp140 in reference to its molecular
weight of gbout 140,000 D. It was specified however that the
calculation of the molecular weight was estimated at +/- 10%. Ina
previous French patent application (Na 86/03881 published under
No. 2.596.063) a precursor of the gp140 designated as gp160 - &
(molecular weight of 160 kD +/- 10%) had also been described.
. More detailed investigations relating to the envelope
glycoprotein of the HIV-2 retrovirus have been conducted and have
enabled the inventars to carry out other measurements of the
molecular weights given hitherto and, consequently, to make the
results relating to the molecular weight values described above
more precise. The external envelope glycoprotein exhibits a MW of
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abput 125 000 D (|t will be desi gnat ed as gp125) in the HIV 2 viral
par ti clés - under the operating conditions of the present invention. Under
these sane operating conditions the precursor already identified and
desi gnat ed as gpl 60 in the pat ent application FR 86/03881 has a nol ecul ar
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thus rel atiss hrompnoT4ilymphogitesopr ot ei ns produced fol | owing an infection
by a HIV-2 humeg (gf50Y, "tiey have conducted similar studies on the viral
cycles of the HIV-1 and SIV retroviruses. These latter studies have
N revealed very specific properties common to the HIV-2 and SIV
retroviruses and, conversely, apparently non-existent during the
viral replication cycle of HIV-1.
The invention thus proyides novel agents to detect spectftcally .
an infection attributable to a HIV-2 human retrovirus.
o In view of the latest results obtained the viral cycle intrinsic to
the HIV-2 and SIV retroviruses appears as a complex process of
chain reactions, only the entire sequence of which is likely to lead to
. the formation of the external glycoprotein present in the envelope of
- the HIV-2 retrovirus in its definitive form. During this process, it
~ has been possible to recognize, isolate and identify different
antigenic precursors. All possess in particulara structural
relatedness based on the peptide skeleton of the envelope
glycoprotein encoded in the env gene of the HIV-2 retrovirus
described in the EP patent application previously mentioned
The invention thus relates to proteins or glycoproteins
produced following an infection by a HIV-2 human retrovirus

-,
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' 4 durlng the various stages of the fornat4on and mat uration cycle of the
ext ernal .envel ope gl ycoprotein gpl25 of H V-2, which has in comon the
pepti de skel eton of the external envel ope glycoproteln of the H V-2 human
retrovirus or of a glycoprotein exhibiting an |nnunolog|cal cross-reaction
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In agreement with the foregoing the invention relates to an

antigenic retroviral glycoprotein characterized in that it is:
- either a glycoprotein called gp 300, having a mdecular weight
- (MW) of about 300 kD and is constituted by the association of two
units of gp140, a glycoprotein precursor of the envelope
glycoprotein gp125 encodedby the env gene of the genome of a
human retrovirus of the HIV-2 type capable of causingaLASoran . -

_, AIDS,

L - or a dimer of the precursar of the envelope glycoprotein of a
retrovirns which cross-reacts immundlogically with antibodies
directed against said glycoprotein gp300.

It is observed that the precursor gp140 is also the precursar of
gp 36 of a HIV-2 human retrovirus. The inventors have observed
.that the previously mentioned association of the two units of gp140
» is an intrinsic property of their peptide skeleton.
The antigenic protein gp300 is also characterized by the
following properties :
- it is present in the cells of a biclogical sample of a patient infected
by a retrovirus of the HIV-2 family, in particular in human T4
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{ynphocytes or in pernanent i nes derlged fron1these T4 | ynphocytes,
Its, |soelectr|c point (pl) lies in the range pH 6.8 - 7.8, - it is
gycosyl ated by cligosaccharide chains linked to nitrogen, - it is stable to
ionic detergents, in particular to 1% SDS, to non-ionic detergents, in
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gl ycopr ot MR8} REFHCHATESN ai ni ng ol i gcsaccharl de gl ycosyl ation chains
l'inked to nitrofdgRinventors have observed that the farmation of the dimer

consisting of gp300 is a transient stage in the viral ¢ycle and
| probably necessary for the maturation of the envelope glycoproteins
~ of the HIV-2 type human retrovirus. In fact, the above antigenic
protein gp300 is characterized in that it is not revealed by
electropharetic analysis of a biological medium constituted of viral |
partides present in the culturesmedium specific far the cells infected %

. by a HIV-2 type human retrovirus after labelling with 355-

e methionine (200 puCi /ml ; 4 x 10 cells/ml) for 18 hours and
purification of the extracts obtained containing the infected cells
and their carresponding culture medium whereas it is revealed
under the same conditions in the above-mentioned infected cells.

This has led them to consider gp300 as a specific transient
.. precursor of the final envelope glycoproteins. This property of the
~+ viral ¢ycle of a HIV-2 type human retrovirus-resulting in the
production of a gp300 protein is original and unusual compared .
with what is known of the general mechanisms of glycoprotein
formation containing dligosaccharide glycosylation chains linked to
nitrogen.



6 Furthermore t he |nventors have made tge reaI I y |nterest| ng observation
that, the .formati on and maturation of the envel cpe gl ycoprcteins of the
SIViac retrovirus also involves a dinerization step leading to the
production of a glycoprotein cf the gp300 type characterized in fact for a
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molecular weight is about 200 kD. _
~ .This p200 protein to which we will return in the examples
which follow was detected during digestion with endo-beta-N-
acetylglucosaminidase H (also designated “endo-H"). This protein
which represents the non-glycosylated form of gp300 might be of
,, particular interest owing to the fact of the possible existence of an
~ epitope common to gp300 and to p200 which proved to be only
weakly antigenic in gp300 because of the presence of
aligosaccharide chains important for the final conformation of
gp300 but nonetheless a hindrance for accessibility to the mterestmg
epitope.
During the study of the viral cyde another glycoprotein was
¢ detected : itis a purified glycoprotein gp150, characterized in that it
is detected in vitro (uniquely in cells of a patient infected by a HIV-2
type human retrovirus) after pulse-labelling of these cells with a
radioactive tracer added in the presence of an inhibitor of
glucosidases, in particular castanospermine, then elimination of this
radioactive tracer by washing and replacement by non-radiocactive
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'7 nDI ecul es prlor to a step I nvol vi ng the determ natlon of t he

radloact|V|ty I n sanples taken at different tinme intervals, a step which
makes it possible to trace this tracer in the proteins and gl yccproteins
formed after said labelling. The observation of gpl50 is made after atine
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antibodies in the cells of a biological sample of a patlent 1nfected by
a HIV-2 type human retrovirus, these compositions being

| characterized in that they contain an antigenic protein or glyco-

~ protein defined above

These compositions are particularly interesting in that they
permit the formation of immundlogical complexes of the antigen-
antibody type with antibodies of sthe serum of a patient infected by a
HIV-2 type human retrovirus. Consequently, these compositions
and/or the antigens they contain would advantageously be
expected to be used to carry out the specific diagnosis of an
infection due to a HIV-2 type human retrovirus.

Furthermore, the invention relates to monoclonal antibodies
characterized in that they recognize the gp300 defined intithe

.. preceding pages and in that they do not recognize the mature
. envelope glycoprotein gp 125 and the mature gp36.

Other monoclonal antibodies are characterized in that they
recognize an epitope which in the above gp300 is exposed and
accessible to the antibody, this epitope being however either not
exposed or masked in the natural conformation of the mature gp125

and gp36.
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8 Such rmnocl onal ant| bod| es may aI so begneut raI | Zi ng I n part I cul ar by
'preyénflng the binding of a HV-2 type human retrovirus to its receptor, in
‘particular to the T4 receptor of the human |ynphocytes which bear it. Qher
useful monoclonal antibodies in the framework of the invention recognize

the p200 defi ne bove and -do t recogni ze.th
gl ycopr ot ei ns ggé!%"&%oé\%@? Q?E‘Pdmﬂﬁ% %ﬁ%ﬁ%ﬁeﬁghar acterized
i n that trpaﬂ-[@ggg ravlentm dﬁi%]. off 0 HIV+3 typphumanbeu ng however

ei t her not Qs % g300 such as .
‘obtain‘in Pﬁ%‘ngHgt" r%ﬁ%ﬁhﬁéw eiggtove nonoc onapr'antl bodi es may

have i mmﬂugmarmlymnpiwwteslwm@ feapdtii es, and interrupt the prdiferation
of a HHV-2 typ r’%'{d&aé éﬂhﬁodi%h?ﬂﬁhé frarhBovarkoeggheon of the

precedi ng anti bodi es rray be sul n th of the errbodl ment of
t he mvenumenmr@s@gm?@th% ns@%bgg r?&'\égt‘%g) Qures in

ani gal Sd :c ﬁﬁél@ftegzgg@rbt&hstg mﬁg}‘lmedT &ntlgodl es can al so be
produced fromg cul tur ?ﬁ géthegi%&g even in ,
" suspensi on. Us ona pr cedure
_-0bt ai ned 1le ant (;z;quoprtbeypzao,@thmepﬂopﬂ bemg:homqusr gifheusl y
en

" been i nj e S\r/ﬁ% $§3? Ceﬁﬁﬁmcz 23 to

[ fected aret
f OFm hybr i sitchy @ssQaf@dntinyt Té\?ﬂétﬁf% PRNAtLES C|ty to produce specific
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used to Hﬁ@@ﬁ?&l@ﬁge@rmno i@ m%?ﬁib%r %Eﬁﬁg;ef g(ram

\n ;i munol Hurpafpretroeirusl so for their capaci ty to prevent the nornal
course of H V-2 type
human retrovi Wﬁﬁfﬁéﬁﬁ%‘ﬁ% 6@?@%%@%@%?pept | de
skel et on céntibediestea beasmlltg ipthedrameworkcof edimgat nocl onal
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bod | A h
Gp300. 'tﬁZ“{%B‘S@m ae prov%&?ﬁﬁh% FL R Be“*’é‘“@%"‘*ga' Anot hor

possi bl e uedltures it anignalsp iy past I lcigg'l %1 Sﬁ@%g@ﬁmpeggnﬁﬁeﬁgt le on
of viral -aghtipRRfies RanPal’bdse ﬁ:?bdﬁrc@ﬂaﬁ@ihmﬁl cultures either

immobilized or encapsulated or even in suspension. Use should be

_, made in particular of the hybridoma procedure obtained by fusion

~ of the lymphocytes of an animal which has previously been injected
with a HIV-2 type human retrovirus. Lymphocytes of the infected
animal are then taken and fused with myeloma cells selected to
form hybrids subsequently selected for their capacity to produce : #

,_ specific antibodies directed against the antigenic proteins and

~ glycoproteins described above.
~ These monoclonal antibodies produced will for example be
used to inactivate the proteins and/or glycoproteins® ith which
they form an immundlogical complex or also for their capadity to
prevent the normal course of formation of the final envelope
glycoproteins of a HIV-2 type human retrovirus. Furthermore,
given the relatedness of the peptide skeleton of the proteins and
glycoprateins of the invention, the monoclonal antibodies formed
against these glycoproteins, in particular against the gp300, the p200
might prove to be efficacious against the gp125.
Another possible use of these antibodies would consist for

example in the detection of viral antigens in biclogical preparations




9 or also |n the purlflcatlon of protelng and/or glycoprotelns for exanple
on an affinity colum. Generally, the invention is not limted to
gl ycoproteins and proteins such as previously described when they are
obtained only froma H V-2 type human retrovirus. On the contrary, they

cven | muifSGRIRCLITS BT SRy SR LI R 4B Y EPRECERB S Foopr of o1 ns
descr: te)eg a?ﬁgl letd*]eaeraffcmﬁ solam:ingl ycoprot ei ns being then defl nlefj for
gr?grc)t ed )altgal n‘?#ﬁ@i%ﬂr?‘%% ng pgbgﬁﬁﬁgggw@% a V-)2/ type
human ret emssm asgmvma hep| theyoare ok

gl ycopr ot ‘Tﬁ'@ﬁ'l %%gww I yc' prst ei n of
a Sl Vmacsretrovi rus VI raii de stu |ed Lhe ent ofs has shown -
comon prmﬁ?s‘r‘sﬁl{’ Bsp'# Gt%ﬂ'@ gtmgMggn A V-2 type human

_retrovi r ugnihfmh tapeg{;e;?ﬁmm ﬁﬁl@ﬁ liﬂgﬂ?e g
| mmunogeni ¢ 0S cont aj ni efine
above 'n GOAIEE POIF B YFORT A P&Oééc EeEploldfd A8 ¢ a1
for the prglyeopriobeins beivg rthen definedificogs@mp otheir eapacity torbed i s
titered i (e el o nmake possible
the adm n:}@wgﬁaow dtg?éa %‘%e@iﬁ%&&ﬂ%&&é{d %a?){gqrgf %‘he i nvention
al SO rel atm'resp@n dingcpaateins gharastesidiohe BIVo2 tyRe hyyaamnt i geni ¢
gl ycopr ot g Wterl zed by the following steps: - lysis.cf. cells
I nfected by a V-2 huma rovi rus, apd ., separ on of th supernat ant
and the cell ex cftﬁ)rcﬁx% the ﬁd gﬂx Pér nat ant
oR_an i nMmyged fdther ré@iﬂsﬁi?sw tHe ektarnal envelbpe rokeinoobant

pationt | TmARE R 0se Eﬁfﬂ%?%ﬁ@?f%%w‘@% PR g T

sugpport |shc|JWa porunore priopertiesfwithathe pmotmnmand sglycqoretmm obag to
l/\lg.gﬂl tng E)f t e c rm"m‘\faﬁ Bé?w ﬁpermve Xhe a@% es ng;)rrpl ore

: The mvenhon also relates toan 1mmunogemc composition

containing a gp300 glycoprotein such as defined above in
combination with a pharmaceutically acceptable vehicle suitable for
, the preparation of vaccines.
~ An immunogenic composition thus formed is titered in
antigenic praoteins and/or glycoproteins so as to make possible the
: administration of a dose of 10 to 100 pig per kilogram.

5 The invention also relates to a procedure for the preparation of
the gp300 antigenic glycoprotein characterized by the fallowing '
steps :

- lysis of cells infected by a HIV-2 type human retrovirus and
separation of the supernatant and the cell extract,

- incubation of the cell extract and/or supernatant on an
immungcaffinity column on which is loaded an immuricadsorbent
containing purified antibodies such as those obtained from the
serum of a patient infected by a HIV-2 typ human retrovirus, bound
to a suitable support in the presence of a buffer and for a time
sufficiently long to lead to the formation of an antigen-antibody
immunological complex,

- - washing of the column with buffer to remove the molecules not
retained on the support,
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retalned on the support 10 - resolﬂ()on of the protelns retalned after
el ytion by el ectrophoresis and el ectroelution, - recovery of the desired
anti genic proteins. The infected cells will have been taken from a pati ent
infected by a HHV-2 type human retrcovirus. They will also have been

oy be. genbrsoltiion ch Fhpforeis etk SuBtal bY dectibiphafels 71§ 0"

of this- ax) u I®Manal ogous to the previous one the el ectroel ution
g

E?ﬁt’ebﬁ‘s-”%géﬁ% ?"gt“;g;“‘f‘;g““ﬁt% e p;r.e'f ot on, %“tehe
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products thus }ﬁ Yﬁ&?ﬁﬂ{m }Egm FTH#@FF

ant i bodi € caﬂﬁléd tygehnshah retopdeish Tlhey Valltatsmhave&tean SUpport In a

Carri 24 Wﬁﬁ%@dﬁv@%m&ttwﬂt}#ﬂw@w& s

_i-nmunoadsouliuges anay toe genevategbusing KV linest he experinent is performed
| th

Ut o di agnogt At pr H@%@Eﬁ%ﬁ%?‘“&ﬁ %ﬁ“ é@i&f‘% {ifisRIPEOBECHER 10T 01"

sanpl e ofaaaﬁamtoﬂ be previpuspne e hﬁl@p’@hﬂl@gl nfection by a

H V-2 ty Wéfll%ltﬁéé!bﬂﬁ/@if - the pI acing of this
e i b
t(‘jr[ratlton , o pumifi cationatfothe products thus feltited amt agdm‘mat Hy pe - Ithe
o eet | pacd &@“ﬁ%@ﬁ%é*ﬂﬁ%iﬁ%%%%%%%% SR o, sl .1
R_serum %@a\ dbtihe)sepanatlom sypporkovi ded that it is likely to
contain cel I s beSitsoilyr o tHER n ﬁaqu%l SSI Q? rocedure

e cort BBl ol 48 commiackoNl Hha ebeskenh SORER, Fab arthiaodics e 2l
rel ated rmwlnedswptm i fefuhiceidsorbeht drel Bbantibis ageiesé Batiscaridpear ance
of the gpgl gg%gﬁ@pgﬁggp%ﬁa-%nea 5 AhdtingBlisagt Ton cyel e of the
e invention also relates to a procedure for the in vitro
diagnosis of the presence of antibodies in the cells of a bidlogical
sample of a patient for the purpose of verifying a possible infection
S by a HIV-2 type human retrovirus, characterized by :
~ - the placing of this bidogical sample in contact with an antigen
described above, or an antigenic composition of the invention under
conditions permitting the formation:of an immunological complex
- of the antigen-antibody type.
“ - the detection of the antigen-antibody complex formed.
The biological sample on which the diagnosis is performed
may be a biological fluid, in particular a serum, an extract of
biological tissue provided that it is likely to contain cells infected by
a HIV-2 type human retrovirus.
Such a procedure may be particularly interesting in that it
might make possible the early detection of an infection due to a
HIV-2 type human retrovirus or to a related retrovirus provided
that the inventors have detected the appearance of the gp300 at an

early stage of the viral replication cycle of the retrovirus responsible
for the infection.
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: for the infection. “For the |nplenentat10n of the precedlng di agnostic
procedure the inventors have designed a kit for the detection of antibodies
inthe cells of a biological sanple of a patient likely to be infected by a
H V-2 type human retrovirus, characterized in that it contains: - at Ieast

one antigenic protejn andfor Copr 0 e|n preV|ousI esc |bed or
cposi tion nade ir" Pg%%(; S3 m lére
different frenmventoishave deagmdsamalﬂhr ﬂgedewcbtt@n mfoanhbmdteeaﬂl ng to

the anti bolliaees e BfOcal s s B tﬁ&yﬁwwg it

parti cul ar HdVe2diype l'mmamnarwmfdwachmzeebmsh it containati ve

Formea, - reg Aeast ORR ndgend o B B oy L O BT o T he

i nf ecti ousGFHE covirus as well as the inportance -of certain of them

in the deVﬁhW@oSiﬁdrhmadéQ@'fﬂinﬂt’@e' entd Dfcalsenaarititd e
devel opnent ﬁe %ﬁﬁrgr]r_ac utic J congom ion characterized in that it
contains att PR R ucosi dases | and/or IL in
pagt i cul ar- agehts esabling vea chdaobqpccurrl/eadmgoho thefernatio ofhdee

'g{‘f'pﬁ;te"isgt‘m@t‘%"‘?ﬁt%if %5%?““493‘2 %%Wﬁk ép%’?@ %B?Ltei "

during t heantibaxlies gossi me&gtdt imthe tdébl e
exel pi ent @g aﬁhéﬁ@c(txem& ﬁﬁmﬁhﬁﬁmé@ﬁﬂeﬁa vent ion wll becone

appar ent oW as "fromthe Figures

ex es
whose Iegehésngga{]gfﬁl‘é‘m Q?QS%T‘P}G- Figure 1 conposed of the Figures I'A and
1R_show t heageries for thierslpvation el thetdriti gen-anfitadye o !btmcmmaof the
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cells/m )dﬁre infedtious HEX:2 aeltwkus aSmeHacasckhe cam cueream}f
correspon I‘ oaffinit
col umig I-H]/ﬂl&éiﬁﬁmﬁ %gg&é cot\tﬁn é's)it‘)l‘(gefcelh ﬁﬂ?%h% pro?g@ns (Kr usty
et al., 199sggesiech cphammamh RENpPesition Hi v-

charactertzed in that it cmtams at least one inhibitar of the
glucosidases I and/or I, in particular castanospermine or
deoxyjirimycin, or a mixture of these inhibitors in a dose sufficient
to block the removal of the terminal glucose residues of the
aligosaccharide chains of the gp150 glycoprotein during the viral
. cydle, in combination with a physidlogically acceptable excipient.
# Other characteristics and advantages of the invention will
become apparent on reading the examples which follow as well as
. from the Figures whose legends are given hereafter :
_ Figure 1 composed of the Figures 1A-and 1B show the
envelope glyocoproteins of HIV-2 :
- Figure 1A : C_ompanson of the high madlecular wei ght proteins of
HIV-1 and HIV-2.

CEM cells infected with HIV-1 or HIV-2 were labelled with
35S-methionine (200 pCi/ml); 4 x 106 cells/mi) for 18 hours.
Extracts of infected cells (CELL) and their corresponding culture
medium (SN) were purified on specific immunoaffinity columns :
HIV-1 serum-Sepharose column, specific for HIV-1 proteins (Krust
et al,, 1988) and a HIV-2 serum-Sepharose column, spedific for HIV-
2 prateins (see "experimental procedures"). The purified proteins
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Eeveal t he g @&ﬁa?el ;'i ﬂjﬁ?lﬁalglyﬁgﬁ%ﬁ%%q?ormégf a
thTck bangith Hgghmarme igwol; o xc106 selisy o for i Botess ons of
the Hl V-2 808 o :E\X 19'(l‘iﬁ€0 (el therdfture PhéiwrRdcahfdaingr i fied

f CEM abel | ed,with 35S net
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apal yzed (coihaprertthe 1abelledsprdtenhs svers analyzed by eledrepheresist t he

vo-di %R?&hﬁf@@aﬁﬁﬁpﬁ%ﬁsﬁg@ Eﬁﬁbﬁfﬁglﬁw §75%. ). The

pH gr adi ergelf in thedineeat the exirene therelech‘ophmem)malzéﬁonds to that

;g)lolligcryl aér# eaﬁﬁg%%ecgtg ont al régr%egbeureﬂ%éﬁgr ogm %?ttﬁgg%s are

shown in MHigure need loverepesss] toirevest the t is Why nat ur ed
(b and dcﬁﬁm}/mfpiﬁ‘&ol@éd in fhe fashsoPh 1HEbk temidl.s i nfected by HI V-2 and

' abell ed lrﬁh re2: Gel electrophoretic analysis in two dimensions of the
! HIV-2 glycoprateins.
~ The glycoproteins gp300, gp140 and gp125 purified from CEM
~ cells infected by HIV-2 (CELL) were labelled with 39S-methionine.
. The glycoproteins as well as the culture medium containing the
s virus were analyzed (SN represents the result obtained with the
culture medium; the conditions of preparation are similar to those
of Figure 1A for two-dimensional gel electrophoresis) (see
"experimental proceciures”). The pH gradient far isoelectric
focussing (first dimension) corresponds to that given. In the second
dimension, the proteins were resolved on a 7.5% padlyacrylamide-
SDS gel containing 6M urea. Huorographs of the gels are shown in

—_N

Figure 2.
- - Figure 3 : Dissociation of the native (a) and denatured (b and ¢
gp300 protein.

a/ - Extracts of CEM cells infected by HIV-2 and labelled with
35S-methionine were purified on a HIV-2 serum-Sepharcse cclumn.
This sample was then divided into two equal aliquots : one was
incubated in coupling buffer (line 1) whereas the other was
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358 rrethl oni ne wer e purified on a HI V 2 sjerum Sephar ose cdum. This sanple
was then divided into two equal aliquots:” one was i ncubated in coupling
buf-f.er (I i ne 1) whereas the other was 13 incubated in a buffer
containing 30 mM sodi um acetate at pH 4.0, 0.2 nmM PMSF, 100 units/m of
aprotinin and 5 nmM of bet mer capt oet hand_(line 2). Aft I at 37*C
the aci di cinmthatediin anby Iemcpqlta@mg 3&@‘\1\&05@5 o%f aﬁrf%é@d by
Iel ecarlcphOﬂJQSi—ﬁM PMSFTheog@ﬁ&@/hﬂbd ﬂot@htiﬁaﬁﬁls.')fiwl\blld’nbeka purlflea 2nd

ycphi lized, was, su ace p
~asl i ndi catBif %@e@{) &eé nelﬁc?gg gtgzbﬁdgﬁéé#ﬁggq P@%ﬁ“ﬁ%ﬁt es at
370C beforwaymeatthlizeuhsarm thedwo lalwetmbhalyzedtw ning 2M urea were
made The r éP h% 1 correspond to Iyoph| lized gp300 directly

hel el"eCtrc

. suspended hor esi s, buf f - The gp3QQ | abel]ed with

' 355 net hi oblne - dadpel mth?é&mﬁblqumsem anslut i on
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Ater 60 nP 146 ialed] Bbovehinkd) JAshpeBinsaveid cmitpted tthe
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Di t t h 300,
gpl 401 '9822 andeg f’ AOIERRIRE V‘Q ﬁ‘}”?ﬁ:ﬁ@‘%ﬁz‘g@? 5 RePafle 2? o
pr ocedur eslyopR s}%ﬁdﬁéﬁ?% inas 813 EiSdi um

citrate at HEH, 502 Mmmm@nﬁs RfSapRefinire apkl buffasdewithr 2

o hoe anbieL ot B 748 6 bR ﬁ?ciéﬁ%ﬁ o5 41 Kl KRR )
mlli- uni rimitesrato37 CAdlecirophworesiscbuffes wias adsierb pedoe anchbheddi ti ons
Floure 1 %E%Kéfaéﬁalﬁs CF RIS, L% foun. he_ar T ows po0 and
p80 on the ri ghFluexpgraphs o th esetgelmam shawniiges th endheobusectione
condi ti onsef fhe Y ChdraGer e BRRRFSID0 is dissodated into gp140, it
being possible to quantify this dissociation by carrying out a
o densitometric scan of this fluorograph.
“~ - Figure 4: Digestion of the HIV-2 glycoproteins with endo-H
" The glycoproteins gp300, gp140/gp125 and gp125, purified
. and lyophilized (see “experimental procedures") were suspended in
% a buffer containing 150mM sodium citrate at pH 5.5; 0.1% SDS
(w/v), 0.5 mM PMSF before being heated for 2 minutes at 90°C.
Aliquots of these samples were incubated (2 hours 30°C) without
. endo-H (line 1) or with 0.4 (line 2), 2 (line 3) and 10 (line 4) milli-
units of endo-H.
All these reactions were stopped by two additions of
electrophoresis buffer. Electrophoresis was performed as described
in Figure 1. Fluorographs of the different gels are shown. The
- arrows p90 and p80 on the right indicate the position of the
digestion product. The conditions for endo-H digestion have been
described by Tarentino et al. 1974.

- Figure 5 : Isotopic labelling of the HIV-2 glyooproteins with l4c.
mannose or 3H-fucose.
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8 descrl bed by Tarent| no et aI 1974 - Flg,glre 5 Isot opi ¢ IabeI ling of the
HI V 2 gI yogproteins with 14C- mannose or aH fucose. t

14 CeIIs i nfected by H V-2 were |abelled for 18 hours with 14C- mannose (25
pG/m; 4 x 106 cells/m) or 3Hfucose (200 pG/m; 4 x 106 cells/m).
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Extracts of [%d U Lits Licam: WAM cont ai ni ng the
Vi rus_( SN) tumeammm ed on a HI V- 2 serum Sepharose col umm, and anal yzed by
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(pus/ p80)  AlinectMhef fnicagnyet {2 i cated by
smal | arr oyg ﬁ el (b entl edo%s%eé alowmnd; &Om&&l@@/ﬂﬂ) or
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Ef fect of t
fQuumt i on qiellsiienhil fér2l6 hckirspThel welbptrbated. wititanidamyoirewrere fiystH V- 2

el Ts/ ). iRCkhered 14700 W ?@ tﬁéﬁ @Fotﬁ‘??? JRsaE2 ﬁﬁug%’ﬂefof‘ex o
ol i gcsacchdxing lebelleshwitin methionine or fglmxnsarmme( |Exteactsrof ;. 1
323323.8??%@' 408 R e BRI il 0 o it
Extracts ofVird$d rIRuribied entat & #@pi&\ar
cont ai ni ng grity¥edaby Rdsttrephoresisxob™ 7.5% polyacrylamlde gel.
Fluorographs of these gels are shown. The positions of the non-
glycosylated precursar of the envelope (p90/p80) and of the non-
v glycosylated dimer (200 kD) are indicated by small arrows on the
" right. The proteins 90/80 kD and 200 kD do not incorporate 3H-
. glucosamine (box 3H-GIcNAC, CELL line TM).
& - Figure7: Effect of the inhibitors of dligosaccharide deavage on the
rocess of formation of the HIV-2 envelope gl ein.
~ CEM cells infected by HIV-2 were labelled (16 hours,
. 37°C) with 355-methionine (200 pG/mi; 4 x 106 cells/mi) in the
absence (lines T) or in the presence of an oligosaccharide cleavage
inhibitor : 1 mM bromoconduritol (lines Bro); 1 mM
castanospermine (lines Cast.); 10 ug/ml swainsénine (lines Sw);
3 mM deoxyngjirimycin (lines dNM) and 1 mM deoxymanno-
.jirimycin (lines dMM). Extracts of infected cells (box entitled CELL)
and of the culture medium containing the viral particles (box SN)
were purified on a HIV-2 serum-Sepharose calumn in arder to
identify the viral glycoproteins gp125, gp140, gp300 in the infected
cells and gp125 in the culture media All of the samples were
analyzed by electrophoresis on a 7.5% polyacrylamide gel. In order
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to the dewltsltt@gafédtvbﬁhpdﬁse@ﬁ @ﬂnbim-f S 98 epRtifictor ’mé&nrﬂy anHI v

i muncpr eci,pi ta Q ser 0S| or -

(Cavel et 51 %ﬁéﬁ&ﬁ% ’é’%@’af"-&%@‘z‘ﬁ%@ i V‘F‘@phdrem S on a
pol yacryl zdeteetlgnl o(ﬂze necfl 6, biyuanogr asph showi ng

only noe @fﬁﬁa@% @ﬂzﬂ;g 1ﬁ%eaﬂSF nonensi n
. .ocnthe prqcess I on g“ % opro el

“Pul se- | abJﬁWr%?Q%‘éﬂ ﬁ%ﬁl s1§ fﬂ Pﬁg r@l?;.lb’zﬁgl \Pﬁwed by the
renoval ofg] "Figle i nol ecul es
(" pul se- ch(}l{sagr?{ ment% % flrlpjgc)te ;%f;c\:zé%%)%l s gcf&gd by H V-2 in
t he absen@%ﬁ“ 58%}5 r r%hn of 1 mM
ﬁng' agf[;sg?r]nﬁg é 8&& ﬁgﬂ égmgmh& @OS% E: &En;!égﬁ@:t.)%ﬁg?gd;ﬂ se-| abei ling fo]; or15l

mpnut es Wi 1z x 105 cells/nm line 1). The
radi oact i \aa/ t rachlsmlsabei experi memntsausingha ltadlmchveettamercont aining 5°

zTrYIdC?lJ dr g?pec ??X%Eg’e?“"q’?ﬁ&@ﬁ?%s g ect e I%@ﬁ#%rdgﬁ Pﬁiutz)at 2d

(one hour T; lga Vﬁmﬁﬁﬂ@rﬂ"@ﬂﬁ a@stmmm V\éﬁﬂﬂﬁ@n a@dosper mi ne
bRiore pulge CERPebllsnafédted WESnWHé‘aE&'&&ebhbaﬁt %!ﬁﬁﬁmé enoval

of the ra |oa&g¥e tracer and @g[‘ﬁeﬁ m non- rad| oac nol ecul es as
descri bed \&59 RASH LRE RIEREN m e of
cast anospeContreol f:The iffedted cells Wearetintubatedt fof 1 Hoaucat487°r@snea:t ively).

tracérLﬁﬁﬁtkﬂi‘gg?ﬁﬁaﬂ?%@ﬁéE@#%@%ﬁ}ﬁ Bééﬁﬁif@?ﬂg%. ﬁ‘@i&&%b;“ﬁv 2

in the abawithe2dS-nnetbicnime (200 pbliy malkdd X010 eells émalnlineds). Thev nonensi n
W[ ﬁoﬁ? %L@‘ﬁsﬁﬁ&?\r{é%ﬁﬁﬁf C&f%ﬁ‘l rreaphl i(‘)%@ %gg(%&?%l né@%d@ Ihaggfjl ed
. (30 m nut &nt mmmgg methionine for 0.5; 1 hours (result
- reported in lines 2, 3 and 4, respectively). Cast. : The CEM cells
~ infected by HIV-2 were incubated (one hour at 37°C) in 2 medium
lacking methionine containing castancspermine before pulse-
~ labelling for 30 minutes with 35S-methionine. After removal of the
«  radiocactive tracer and replacement by non-radioactive molecules as
described above these cells were then incubated in the presence of
castanospermine for 0.5; 1.5 and 3 hours (hnes 2, 3and 4
respectively).
b/ - Labelling experiments by a rachoactlve tracer and a chase of
this tracer under the conditions described above in the cells infected
by HIV-2 in the absence of monensin (contradl)-and in the presence
of 1 uM monensin were carried out. Infected cells were incubated
(1 hour, 37°C) with and without-monensin in a'medium lacking
methionine before being pulse labelled (30 minutes) with 355-
methionine (line 1). The labelled cells were then chased in the
culture medium containing 5 mM ocdld methionine for 0.5, 1.5 and 3
hours (lines 2, 3 and 4, respectively).
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met hionine (line 1). The | abelled ceII were then chased in the culture
medi umcontar ning 5 mM col d net hi oni ne ?or 0.5, 1.5 and 3 hours (lines 2, 3

and 4, respectively). 16 Extracts were purified on a Sepharose-Hl V-2

serum col um and the | abelled proteins were anal yzed by el ectrcphoresis on

a 7.5% pdyacryl am de gel . The results are sho he fluo aphs. The

p55 represent aCfSaV\iﬁ!T'chﬂ ied ensadapharsser Wr}r'ﬁgé &é)\g

Pr ecursor @g@ﬁgt@bﬁéwzéﬁ e electt hot‘m‘lsb:)nﬁ V vere

| abel | ed rret h oni ne h‘é?’%b 4 x 106
cells/m)4- FRUMEATE S | 4G mannose>; (25
pC /pl; 4‘11210& hs s'rI‘he) vm:mtsft @mouesaxsm |serah§no}\ and cf the
culture geg% mcontar ni ng SI lines V) were purified on a HV-2 serum
Sephar cs

arm. A HI V- 2- posrtrve ser um was used to carry out the
i mmuncpr ecFigure B oPrecursorsobtherBiVag s since thé H V-2 and SIV

protei ns exhi DL rrig I BeNSGhett %Iveﬂﬁé'e%belléd' (160holrs; SAT@) es wer e
anal yzed by p% &cry am | (ﬁ Pg

pr ocedur e¢/ith iﬁ% ?@1 21.5@ H)\iH Ezaﬁhl ment al

el ect nopr}gcsypr mséoméeeu@ nﬁlf)%rﬁ:ll csmame rms g@ﬁg ¢ xd0Pesponds to

tst?:gh?r ytﬁéﬂg}q) n@ﬁd le)/c'%ﬁ@tcegﬁ;' %Hlta eI ?J/SEalsagel .I ed

W hh 35S mm:lllmmrcmetalm Smﬁbﬂlmesﬁ&f)gugr@ edrona HIV-2-sargor e 10:
t

T R hoh Hyy %oﬁ%@ﬁrr%%fzu frz%srﬁéﬂ;fs cay i

gI ycosyl at 1mwmmqpr§apttatlm é’l %iv c?&(hﬁ otein

cur sor s3rap! ?H dtéu-fs’vléjddi criesreactionsoAldases of
e rough ﬁop asn et m Eﬁ} atranﬁaa&ﬁ?r}%% he envi ronment
(partrcul Wertenﬁﬂ PANATY |se to the
formation gﬁ&i@ (séei"Bxperigiental precedures”). nAdﬂ morographntf The
20,1l e o UL TR AR i
mannosi da OﬂSW}‘m‘\@(ﬂ‘@ gpt4QgEy woaresponds toibat of the SP%B&@‘K& d
residues b1 iiReeRRR ot V20 THE $p1304¢ habianelightlyt greaterer i s
di ssoci at | nt 35
_ mohility than that of the gp125 of HIV-2. The p55 labelled with 295-
methionine is probably the gag precursor of SIV.
- Figure 10 : Schematic representation of the steps in the formation
of the HIV-2 envelope glycoprotein.
The 80 kD polypeptide synthesized and glycosylated gives
% rise to the formation of an "immature glyctprotein precursor”,
gp150, which is rapidly deglycosylated by the glucosidases of the
rough endoplasmic reticulum (RER). A transformation of the g
environment (particularly of the pH) then leads to dimerization
giving rise to the formation of the gp300, " intermediate precursor in
dimeric form". The gp300 is cleaved by the manncsidases of the
RER before being transported to the Golgi apparatus. Other
cleavages of the gp300 are made by the mannosidases of the Golgi
before transfer of fucose and sialic acid residues in the medial-Galgi
and the trans-Golgi. Finally, the dimer is dissociated into a "mature
precursor” gp135 as a result of the acidic pH prevailing in the trans-
Golgi network (TGN) compartment. The gp135 is transported into
the plasma membrane and cleaved by the cell protease to lead to
mature envelope glycoproteins of HIV-2, gp125 and gp36.

X
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precursor gpl35 as a result of the amph;c pH preva| I [ ng I n the trans-

Gdagi network (TGN) conpartnment. The gpl35 is transported into the plasm
menbrane and cl eaved by the cell protease to |ead to nmature envel ope

gl yccproteins of H V-2, gpl25 and gp36. 17 Tunicanycin (TM inhibits the

R WG &é%%é%%ﬁxsé%é%cﬁwl Plgyean’ "
giegycaxn?nmesrduwmtéﬂ&&g etriihei (Gadt))eand ejisimny chhédNEM)angf i '[]hte he
rrenbrage g@&ﬁ a%?%tm gﬁ@ﬁ&ﬂﬁ at us
EXAMPLES mgﬂan ehlibEEmmdsnLﬂ'(eassdegh m;t hepecific
gc'; %}¥ 'ﬂg?g?%d%c%‘!sué‘*m\%n?%em [ c a t| v %WO@FWI ) and

D-%(U- 140 glﬂﬁﬁEE gInsendi g aRPA'AFYSai ned fran

Amer sham (Amer sham  ¥K) . Brom)condurltol castanospennl ne, &

decvyymannojirimycin, (dW, 1- decml n (dNM, swainsgnine and

tuni canycin were obt ai ned from Bo nnhei m ( Mannhei n% FRG) .

Endo- beta- N- acet yl gl ucosam ni dase H was obt ai negt:from Cal bi ochem ( San

Di ego, USA). The anphdi nes were supplied by Pharnacia (Uppsal a4 Sweden). Il
- VI RUSES AND CELLS A HI V-1BRU i solate of type | human i mmunodefi ci ency
V|rus ( de dEXObEN bl JAROCEDUYRES 984) , " a HI V-2ROD i sdate of type 2
human i mmunodei ci ency Vi rus (descri bed by Qavel et al. 1986a) and a sim an
I mmunodefi_cige SI Vmad 42 (described by Daniel et al. 1985) were
used in tHi different cell lines and the human Iyrrphocyt es were

gu.uured n 2 Ap 5gp @Qeﬂﬁ@nmngpem@aﬂvﬁysqmwﬁ /Eonu), EX6-Ofne
(5O waheost fshefic plavin g@ﬁmzwm 3y Shibodinbfe! L5
| one CEML¥specifieactivityf r 26+4h &€i ¢avmiacl h emcd Dribkh C))rmhumseedstﬁGpom t ed
wth the Abvity9900¥800 mGCi/mmal) were obtained fram Amersham
(Amersham, UK).
Bromoconduritol, castanospermine, deoxymanngjirimycin
(dMM), 1-decxyndgjirimycin (ANM), swainsonine and tunicamycin
were obtained from Boehringer-Mannheim (Mannheim, FRG).

~ Endo-beta-N-acetylglucosaminidase H was obtamed from
Calbiochem (San Diego, USA).
. The amphdlines were supplied by Pharmaua (Uppsala,
= Sweden).
o II - VIRUSES AND CELLS

A HIV-1BRU isolate of type 1 human immunodeficiency virus
(described by Montagnier et al. 1984), a HIV-2ROD isdlate of type 2
human immunodeficiency virus (described by Clavel et al. 1986a)
and a simian immunodeficiency virus SIVmaci 42 (described by
Daniel et al. 1985) were used in this study.

The different cell lines and the human lymphocytes were .
cultured in a RPMI-1640 suspension medium (GIBCO-BRL, Cergy- *
Pontoise France) containing 10% (v/v) of fetal calf serum; 2 pug/mi
of paybrene (SIGMA) were added to the cell cultures infected by
HIV. The cells of the clone CEM13 are derived from the CEM line of
human lymphaid cells (deposited with the ATCC under Na,

CCL119) and express the T4 antigen at a high level. Five days after




: CCL119) and express the T4 antlgen at all'g gh level. Five days after 18
infectiopn with the HIV-IBRU isolate or with the H V-2ROD i sol ate, about
80-90% of the cells produce viral partictes and can be identified by

cyt opat hogeni c effects corresponding to vacuolization of the cells and the

o i ve. rimteraen vyifkthe, HEY-1 BRadThalate Ervith Gl FIVIRHOP s88lateci Ve for
the repl i caiboat 80-90%\oh the2alIssproduce vaval pifdles B pamita bl oxd

LQ”E“°8¥H&%%*3§%§VWH§%%§§$W%%&E L s

RPM - 1640 oftheellsuamddinenap am:aof/smalts tittal f serum The cells

th | t | eI |
or owth facy or ”‘F%%ﬁ%" &% @Le ! 3)2*‘% ?ﬁl’@%ﬁ?‘?ﬂ"ﬁ% es were
cul fured | aé"“%‘ {/ @C&%ﬁhﬂ%ﬁﬂv% or'pﬂTl?'brene 1 -

I\/E;I'ABO.:j C A El:aﬂ;m a”f,smbhh& (D?megmtadﬂon%g%amh wabb} proteins
I nf ecte S, \Wer at ours at revi ati on
for v i ey TEDOEXYEeh HeReaERy Siockf SORKES wikee Hiptiatedl a3 A or ser um
but suppligwaith €02t (WR0O ofifrattion P 68 phytochema Mnllf'o(DfIFE(h;et abol i c

i src 1 Dot SIYAT B ReRA ﬂiﬁfh‘?é%‘ ?h:'m&éfff’&, é%‘léﬂa Sentod

wi th 200 ahicalosemmahs celis weasnthen |ne or 25
pCG /m of.- I et S
SR g o AN %ﬁfﬁgﬂam@@%ﬁ%ﬁ“ 2,

uf fer ,

o e enne P’r%“"“'m"”’“”"mw igm&’xﬁ?damﬂf‘r"&?ﬁ acts were
centrifuge I 3 ..“:‘ = I DF super nat ant was stored at

-80C unti | usedFd‘—'d)hetrtmetabeharlabeﬂm bf\the demsamfeuml)@eﬂﬂwﬁ'elo X

!I')rllslt zngu;f%ﬂ# un;r S/ n apr o?bgcq)n wer e a %%?Bﬁ me/ ¥
super nat anEssgntiak dMedimmdveuliure meduam withew mhmnmejﬁoswmm | ows.
but supplemented with 200 pCi/mi of L—(35S) methionine. For the
metabalic 1abelling of the glycoproteins infected cells were
a incubated for 16 hours at 37°C in a MEM culture medium without
~ serum or glucose, but supplemented with 200 pCi/ml of 3H-fucose
and 200 pCi/ml of D-(6-H)-glucosamine or 25 nCi/ml of l4c-
mannose. :
«]V - CELLS AND VIRAL EXTRACTS &
Cell pellets corresponding to 107 cells were resuspended in
100 ul of the following buffer : 10 mM Tris-HCl, pH 7.6, 150 mM
Na(Cl, 1 mM EDTA, 0.2 mM PMSE, 100 units per m! of aprotinin
(IniprolR, CHOAY) before the addition of 100 ul of the same buffer
containing 2% (v/v) of TritonR X-100. Cell extracts were centrifuged
at 12,000 g for 10 minutes and the supernatant was stored at -80°C
until used. For the preparation of viral extracts, 100 gl of 10 x lysis
buffer (100 mM Tris-HCl, pH 7.6, 1.5 M NaCl, 10 mM EDTA, 10%
(v/v) TritonR X-100, 100 units/ml aprotinin) were added per ml of
clarified supernatant of infected CEM cells. These preparations were
used as fdllows.



V- PREPARATI ON OF AN | IVIVUNOABSCRBENT V\[@H ANTI BCDI ES PRESENT I N THE SERUM
OF A 'PATI ENT SEROPCSI Tl VE FOR THE HI V-2 VI RUS. | munogl obul ins of a serum

of -a patient seropositive for HV- 2 were precipitated with 50% ( NH4) 2S04

di ssol ved in 20 mM sodi um phosphate (pH 8. 0) t hen purlfled on a DEAE

cel l ul ose gdl O, o | phosphate

(pH, 8.0). VThEREEARA { A JQMITH pe 90% pur e

The anti bOANTIB@EIES\KPRESEI\Eﬂ Immrsmm OF%MHENIM by CNBr
DA o555

fol |l ow ng > 77). Two mlllgrarrs of 1gG
E
*S i nmunoabsorbent'is

wer e coupl

desi gnat ed by 7 thnm@ggkpbﬂmﬁpﬁasemmmfs@pahm sergpositBreipnNEI BE H v- 2
PROTEI NS THvwdid O dissobved iREN ﬁQMS pr oduci ng

| WYHIPSAVINIEE) 2 S
HI V-2 first rdj d t ol f | uf { 20 mM Ths- HO
pH 7. GMEM%IP{‘ ) IEJI%% ea%ﬁe@?&%b?ﬁm@l 0, 20% ?v/ v)
R beAe ncﬁda'ﬁt’“‘mwmz?é”“““’"%?@ b STHWELVItROZD M soxiuni &Déﬁh'ep'ngi ant s
of cel s pobaspRALe (hEt BU. HheRirmratglaaihs s BUBHR wer e he
cell extr: eckd:e;be 00% piirelThe aﬁtlbtnehwwatmﬂ;w\ cougdeddupl i ng buf fer

\(I)\Qirﬁ?gﬁ? gﬁﬁéﬁlﬁ@gﬂ|%%§ﬁ%{s eﬁg’e gguat %ﬂi‘:%grpgﬁéﬁg%ffer The

prot ei ns bdﬁﬁ@‘l bje Beygudh9 A4 r Tver tn g wm‘moup

el ect r ophopRIshe m@gﬁ{@up snﬁ@llmmﬁﬁosbséw aepjurea 20%
gl ycerol, % et rca 1;, ano ;’% el uteq proteins vvere yzed on
7..5% pol y& ™ @econt aining 6 Murea and QL%

igst ead of VI mmha@@maﬁmeggmm: NNE- TORPIRRININME IROAFRONFDRES| S The

H V-2 gl ymel uted fromthe affinity colum were analyzed by
el ectroph ol yacryl am de gel as previously described and the

regi ons of the @ell @dnaehﬂmhﬁEMecdls produpingridivid were firsikdikeedoy
EhlA T g&gﬁmb@fé@@w MTHEHOLBHITE 87 20 | o,
el ution bum%é{l(é #,01%s6¢ /v) Triton™ X-100, 2
(v/v) glyoerd 7 mM mercaptoethanol, 0.2 mM PMSE, 100 umts/ m]
of aprotinin) before incubation with one valume of "HIV-2 serum-
- Sepharcse”. Supernatants of cells producing the HIV-2 virus were
~ treated in the same manner as the cell extracts except that 1/10th of
the 10x concentrated coupling buffer was added per vdume of
supernatant. The coupling step was conducted overnight, then the
#column was washed adequately with coupling buffer. The proteins
bound to the column were eluted by bailing them in an
electrophoresis buffer (125 mM Tris-HCl, pH 6.8, 1% (w/v) SDS, 2M
urey, 20% glyceral, 1% beta-mercaptoethanol). The eluted proteins
were analyzed on 7.5% polyacrylamide-SDS electrophoresis gels
containing 6 M urea and 0.1% instead of 0.2% bis-acrylamide (w /v)
VII - PREPARATIVE ELECTROPHORESIS
The HIV-2 glycoproteins eluted from the affinity calumn were
- analyzed by electrophoresis on a palyacrylamide gel as previously
described and the regions of the gel containing the viral
glycoproteins were excised by reference to the position of protein
markers of known molecular weight (BRL).
The glycoprateins were eluted by incubation for 16 hours at
4°Cin an elution buffer (0.1 M NaHCQOg, 0.5 mM EDTA, 0.05%
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b oq (W/.-V) S05, 0.2 P'V'SF) “The glyccprotein

fracU ons t hus obtained were |ycgphili z8Q and stored in the refri ger at or
unti'l used. VIIl- TWO DI MENSI ONAL GEL ELECI ROPHORESI S Two- di mensi cnal gel

el ectrcphcresis was carri ed out as desai bed by a Farrel (1975) with the
followi ng nodifications: proteins |abelled with L-(35S) nethionine bound to

| al CO![UTTnhC(fw]UD\EbDfSSQrZJmEﬁmeTh? Fb&qngﬁ'abﬁdr}mﬁ%%t@@ :
el ect r ophor esi u ch a \i escr e e i ion if one
vol une of W&TFZ fé dgsstﬁdp M t hanol, 1.6% |
(wv) of avipHdi TG }ONALr B R P S of arrphdoi nes at

H th
ECi:I-I,ILg\IR’AICEI]'ERI SAEF?W&&#%%%%Q,% E@ resol ution
pattern obdesqéoedby )gwlﬂ’éftb tf ,%mngQ F?@pé‘sof t he

gl ycopr ot f@teﬂﬁ%ﬁbeﬂébﬂﬁnﬂi\i— iinle&w:ﬁé diAd¥Pa dotilphAanghe shows

that gp30G, pl 40_ar rot | ns xh| b| t d|”§t| nct
| ocati ons ﬁNFg -ﬁ Fﬁo g oint (pl)
for a pH velegtmap hm1§1:&1fa‘er E‘uBha tdesu'fbed;pbeim dilitigure 2.

2 ot Tc'ﬁﬁ?}é YOulfiof Hufg? %@Qﬁ‘@o@ ML 8% ?%%Zf Ty bat hrn the.
i Rf ect ed cmercaptueﬁhan@ \1| 6%l &MW icf |asaphalinesgatiageH tnithe range ectric
pant at p%g@“ﬁi%’w the T g:lgﬁeg at'é‘ﬁﬂ'ﬂgm the? %e}bSaﬁd!'qw esence

of m nor su pr ot el aving an Tsoelectric -point for .
pH val ues YBH&/ &0 & Rt and 7.3 were observed. This latter category
of proteins is not present in the HI V- 2 virion, that i's vvhy |t probably
does riot nenres aTofay; ots déx C

2:& g(r)ﬁygl; : ﬂ N 40duri ng t he maf ur ation of t he envel cpe
Pelistant 1o | o %g@ﬁéﬂ;— St ﬂ?%@"?%@@ﬁ‘ ééﬁﬁ}fﬁf’ def or gents, 1o
urea (2-6 ehedlmhm@eh@malyslm qﬁamq ghreopreteins gpag
bet a- mer caghest Napeiled HAMR'BIS- htiieniR8 Shdes that %15300 and gp140
are related. These two proteins exhibit distinct locations on the gel
but they possess an identical isoelectric point (pl) for a pH varying
fram 6.8 to 7.8. These results are reported in Figure 2. This similarity
between the proteins gp140 and gp300 suggests that gp300-is a
dimeric form of gp140.

- The gp125 exhibits less heterogeneity both in‘ the infected cells
 ahdin the viral particles and migrates to its isoelectric point at pH
s . values between 6.2 and 6.5.

In the infected cells the presence of minor sub—entltles of the
gp125 protein having an isoelectric point for pH values located
between 7.2 and 7.3 were observed. This latter category of proteins
is not present in the HIV-2 virion, that is why it probably does rict
represent an authentic glycoprotein constituent.

The acidic nature of mature gp125 may be due to the sialic
acid attached to ceftain carbohydrate chains added during the “
maturation of the envelope glyocoprotein. '

The envelope glycoprotein gp300 is very stable because it is
resistant to ionic (1% SDS) and non-ionic (2% TritonR X-100)
detergents, to urea (2-6 M), to high salt (1M NaCl) and to reducing
agents (1% beta-mercaptoethanol). However, it has been possible ta

It
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¢ 21 establish that gp300 can be d|5500|a§qd ina nedlun1at acidic pH to form
~ two,.glyccproteins gpl40. In these experinents proteins bound to an
innunoaffinity cdumm were incubated in an acetate buffer at pH val ues
varyi ng between 4 and 7. These sanples were then anal yzed by

el ectrophores on,  pdyacryl arm de gel. Figure 3A in which t ults are
reporteg ﬁ%a\éﬁﬂhzﬂ'\%ﬁéﬂm gg@qga%maqwdlﬁmaa t8spondi ng
to the potmm ditedins 49”1&' ﬁ'ué:i}‘e ahertsad rdiblu‘ﬂs tﬁtggﬂ

experi ments_ wer T Oldes 1} i ng_putifi

obt ai ned ftpc% “é‘g&} ‘P?f\f;’é“gigéﬁ“ é’?i Flglé ﬁg%&#@%@f@%ﬁ% Pged

Such denat ﬁahlaes;)V b:pmem?iamiﬂp tescwearedthien an acet ate

buf f t 3B.
The of f?caéci%g,?%gh@gelésoc ol o?ﬁfﬁgﬂ%ﬁﬁ?‘%@ﬂf igk*‘% 30 <
probably d¥ 1@@) hﬂé‘elsbméral'rmr d15 SDS r esi dues
in the | y%&éﬂ?@ iPA8 Band ¥Sfds dl f@thé?éﬁlﬁ@ﬂﬁﬂb 130aRBRe bound

to the cdu cou not, be,dis e sa er | ues |

hi gher th smmgnha*%iéa? C&hgﬂmm £ Weit phridnide A pH

7.5, only g‘}i{’ﬁ arétibhs afpapa0Disairhed drom préparative
Ve is in re se

Bffé?eit s, s B8 TRRoubly bbbl ateh B8RRI, oure ac

On di ssoci sarnpbesof gps meetgpmmpletei ottissociated d neam racetate batfapets er no

ot her prot r conduct ed
on a 12% p@@acrm%p%atg% tﬁ?%gse r &%ﬁ%ﬁg Ptig%\?b%%egﬁe -

di meric foRfll 15%@3“%@#‘36@@1 ieskglyopprotel 804 ycoprot ei n.
S?ﬁ%‘ﬁ%?ﬁi‘e#’mb;m%‘yiﬁﬁgc..ﬂ o< ol b‘ég?ﬁ%‘fmggﬁg %nﬁﬂﬁm?ﬁil on
“mechani smT 2kN@HARI DE SI DE

CHAI NS OF RSB RsGmh I cttye etlummicotlé mit be dissodated in

bet a- N- ac F?/Iag g %iggiep?ﬁ%ﬁr%de it possible to denonstrate
t he presen Oéaﬁ a@f@%‘f ] I'i"yosacchari des Ilnked to

ni trogen (Tar erlnl a&‘ms—HCl el) thedisspaation iscless effeaive and

gpl25, andzgp Bhe& He SUU'IE‘MPQH
preparative el eec{ %phor esl ihgsee the exp dure

owever this increases as the p?-i valdie is owereg Ina
Tris buffer at pH 6.0, the dissociation was about 80% as is shown in

w Iyoph|I|z

~ Figure 3C. On dissociation of the pure gp300 in ancther acetate or
Tris-HCl buffer no other protein than gp140 could be detected (the
experiments were conducted on a 15% polyacrylamide gel). These
results indicate that gp300 is a dimeric form of gH140, itself

o precursor of the HIV-2 envelope glycoprotein. Consequently, it

seems probable that for the constitution of the envelope
glycopratein two mdlecules of gp140 particdpate in a pH-dependent
fusion mechanism.

EXAMPLE 2 - CHARACTERIZATION OF THE OLIGO-
SACCHARIDE SIDE CHAINS OF THE HIV-2 GLYCOPROTEINS
Digestion with endo beta-N-acetylglucosaminidase H (endb
H) has made it possible to demonstrate the presence in the HIV-2
glycoproteins of dligosaccharides linked to nitrogen (Tarentino et al.
1974). The gp300, the mixture of gp140 and gp125, and gp125 alone
were purified by affinity chromatography and preparative
electrophoresis (see the experimental procedures). The lyophilized
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¢ restdues (See TRt ‘these reasons it may be thought that in all probahbility the

N\ low resistance of gp125 to digestion with endo H compared with
gp140 is due to the conversion of certain oligosaccharide side chains
of the mannose type into complex dligosaccharides during the
trapsfarmation of the envelope glycopeptide (Kognfeld and

- Kornfeld, 1985). The fact that gp140 does not contain a fucose

L residue is in agreement with the fact that it constitutes a precursor

of gp300 and gp125.

EXAMPLE 3 - EFFECT OF THE GLYCOSYLATION INHIBITOR
TUNICAMYCIN ON THE FORMATION OF THE HIV-2 S
GLYCOPROTEINS. '

All of the g]ycoprotems bearing oligosaccharide linked to
nitrogen receive their dligosaccharide chain Glcg Mang-Gl cNAC -
pp- dolichdl as a result of a reaction carried out by a protein-
aligosaccharide transferase which catalyses the block transfer of the
oligosaccharide chains to asparagine residues (see references in
Kornfeld and Kornfeld 1985). Tunicamycin blocks such nitrogen-
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% proteases t

| - sequence uyader et al. 1987). The protein of 200 kD is probably
— the dimeric form of the non-glycosylated precursor of the envelope
- protein. These results confirm that the HIV-2 envelope proteins
contain polysaccharide chains linked to nitrogen. In addition to the
. inhibition of glycosylation, treatment with tunicamycin inhibits the
o farmation and exportation of the envelope glycopratein since the
N 80-90 kD protein has not been detected in the extracellular medium,
as is shown in Figure 6, line SN.

The results of these expenments suggest that the oh go-
saccharide chains of the HIV-2 envelope protein are probably
implicated in -cell transport through the Golgi apparatus. The
absence of non-glycosylated forms of the envelope protein in the
extracellular medium of cells treated with tunicamydn might:
possibly be due to its rapid degradation. Many reparts have -
suggested that in general the non-glycosylated form of a protein is
more sensitive to the action of proteases than its glycosylated farm
(Olden et al. 1978. Schwartz et al. 1976). In agreement with these
results the low molecular weight proteins present in the cells
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«only gp125
to study the role of glycosylation in the transformation of the

~ envelope precursor. The inhibitors used are the fdowing :
castanospermine, a plant alkaloid which inhibits glucosidase I (Saul
et al. 1983); deoxynojirimycin (ANM), a glucose analogue which

- inhibits glucosidases I and II responsible for the removal of terminal
glucose residues (Lemansky et al. 1984); a deaxymannojirimydn
(dMM), a mannose analogue which inhibits the reactions catalyzed
by mannocsidase (Fuhrmann et al.,, 1984); bromoconduritol (6-
bromo-3, 4, 5-trihydroxycyclohex-1-ene) which inhibits glucosidase
II (Datema et al., 1982); swainsonine, an indolizidine alkaloid which
inhibits mannosidase II of theGolgi apparatus (Tulsiani et al. 1982).

The cells;infected by HIV-2 were labelled with the isotgpe 355-

methionine in the absence or presence of different processing
inhibitors and intracellular and extracellular proteins were purified
by affinity chromatography (Figure 7). It was checked that the
infected cells contain gp300, gp140 and gp125, whereas only gp125
is observed in the extracellular medium (the results are reported in
Figure 7, sections "cells" and SN, lines T). In the cells treated with
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congespondifiges Bre.). %hkecwtaﬁbgﬁéhh-ﬁné%m 'ENRM éwm ﬁvmﬂﬂtﬁw Thus
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| ext fachI Iotrjl ar gﬁ@i eS| o ?ﬁérlﬁ{faf&llﬁf]aff?ﬂgpéﬁ?rﬁ%éuﬁw in the

latter resuft suggests that a low level of removal of
mannose can occur without removal of the two internal glucose

~ residues. -

Mannosidase mhlbxtors swainsonine and dMM did not lead to
apparent maodifications in the intracellular level of gp300, gp140 or
gp125but the extracellular level of gp125 was 50% 1dwer than the

o carresponding farm in the contrd cells (Figure 7, lines Sw and

dMM). Thus although the dligosaccharide has only undergone a
deglycosylation the precursor of the glycoprotein is cleaved by
proteolytic enzymes producing a protein similar to gp125 but
containing more mannose, which probably affects the cellular
transpart of gp125. The molecular weight of the extracellular
glycoprotein produced in the presence of dMM is slightly higher
than that of the protein produced in the absence of the inhilfitor.
This is probably due to a higher concentration of mannose residues
in the extracellular protein synthesized by the cells treated with
dMM (Figure 7, section SN).

It can be deduced that the effects of the inhibitors of
processing enzymes on the transformation of the HIV-2 envelope
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lelVl(FJ gure 7 section SN) It can be degl ced that the effects of the

I nhi bitors of processing enzynes on the transformatlon of the H V-2
envelope‘ 26 gl ycoprotein are specific since the synthesis and production
of p26 of HI'V-2 are not affected at all (Figure 7, section SN). EXAI\/PLE 5 -
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__ spermine which inhikits the removal of the terminal glucose residue
\/' of the polysaccharide chains. After 30 minutes of pulse labelling in
the presence of castanospermine a protein of 150 kD is detected
with the gp300 (Figure 8, Cas,, line 1). The protein of 150 kD could
correspond to the gp140; the slight increase in the malecular weight
of the first precursor is attributed to the presence of gluccse
residues on the dligosaccharide chains, Thus, the gp140 synthe312ed
in cells infected by HIV-2 represents the precursar of the - :
glycoprotein without the glucose residues. In agreement with this
result, the 150 kD protein (gp150) represents the first glycoprotein
of the HIV-2 envelope which has still not attained maturation. The
removal of the glucose residues in the contral cells corresponds to a
rapid transformation taking place during or immediately after the
cotranslational translocation of the glycoprotein precursor's into the
endoplasmic reticulum (Lemansky et al., 1984). After 30 minutes of
pulse-labelling and a 3 hours chase of the incorporation of the tracer
in the presence of castano-spermine, the level of gp150 is gradually
reduced whereas the quantity of gp300 increases (Figure 8, Cast.
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5 the slightly lower mdlecular weight of the gp135 compared with the
— gp140 is due to the removal of certain mannose residues by the
action of the mannosidases of the RER and the Golgi apparatus.
This gp135 can then be transported into the plasma membrane and
cleaved by the cellular protease. The inhibition of protein transport

" by monensin blocks the glycoprotein gp135 in the "trans" part of the
Golgi apparatus. No mature envelope glycoprotein is detected in
the cells treated with monensin, whether extracellularly or
intracellularly, whereas the core protein p26 is synthesized and
excreted.

EXAMPLE 6 - DIMERIZATION OF THE GLYCOPROTEIN
PRECURSQOR IN THE CELLS INFECTED BY SIVmac

The nuclectide sequence of the HIV-2 envelope glycoprotein
shows considerable homology (75% of amino acdids identical) to that
of SIV (Guyader et al. 1987; Chakrabarti et al. 1987; Franchini et al,,
1987). For these reasons investigations were made in order to
determine whether the dimerization of the envelope glycoproteins
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el ement other hand it is possible to maintain that the HIV-1 envelope
o glycoprotein does not undergo dimerization during its
~ transformation. The cells infected by HIV-1 in the presence of
castanospermine or ANM do not accumulate envelope dimer, as is
the case for HIV-2 or SIV.
., DISCUSSION :
Yt

As the examples show, the inventors have succeeded in
defining the process of formation of the HIV-2 envelope
glycoprotein and they have demonstrated an original mechanism in
the synthesis of glycoproteins comprising oligosacchatide chains ™
linked to nitrogen. The HIV-2 envelope glycoproteins, namely the

- extracellujar glycoprotein gp125 and the transmembrane
glycoprotein gp36 are derived from a common precursor
glycopratein (Guyader et al., 1987). An unexpected element
reparted in the invention is that, in order to be transported and
transformed in the Golgi apparatus, the glycoprotein precursor
implicates the formation of a homologous dimer. The mechanism of



U, P G 1 BN AT L o R G ST Co- wwmwmm%i
reported in the |nvent|on IS that in orﬂfr to be transported and

transfornmed in the Gol gi apparatus, the“glycoprotein precursor inplicates

the formati on of a honol ogous di ner. The nechani sm of 29 dinerization of

t he envel ope gl ycoprotein has not been conpletely clarified. The fact that

t he di nmer purrfredrn e framework of the invention can be dissociated at

aci di ¢ pH dimesizationgakthe envalopeaglycaproteinihas ﬁ?e%‘bcﬂmﬁi%@ ent .

The 'ngenta@ﬁé&teﬂﬁlrmtm&qﬁetafﬁnéa rtﬁle@ ihhthefremesaadd af ithe rCh?' ns
resent in_the natura cur sor r or .

Phe"f or ot InyERAOeAh B AR Taeflof Al YO G 6101 Spd8siS I6Rh e ()

t he di geStdlmlemzatlendml hitdoel pl adependiérit. cati on of the el ectrcphoretrc
bilit f th f

funt canyci n t hoThe Hveh te%"%‘?’eﬁ@%%@qﬁ‘%.fé? “5““‘%‘*3* 3y at ed

* envel ope psagasiele mpmﬁanr@a)naw PT@CETSPFTQ? ®00 kD). These

results t Bty tdteiffré At dssehtibl ¢of PheTbheiatitn of theeditreraTHigt ri nsic

Pul S6. | AboWas GEBTBBRITALRHCON, P SPRORBERS V) -GG S oBgloy otop

i nvol,vi ng Ehteadstosh mbdificatibnasethesl condplig etivimdisilitypbfitheent by

ot RV U ) B o bl AL,

8)Show t hthe mHSdmfectadttb}oHBI-ZtS)mt]hestza acnomglynwyglatedpenv @p@or nal | y
th
ol ucos dasEresy B e %%E%Egdﬁﬂﬂ Rrhiity 8.8 ‘%99"5’98?2}%@"?&.&' um

i t.may be qtréha’ﬁ‘éhgg “eREﬁthmﬁ'énﬂ%sence

f]; %?gan dffthe tl co dfjltgst%?ear < et@r nhi ki tion
ESF u i Qi ti

of the rrannosr d §e'8? H‘&ﬂ%ﬁ?eﬁ& ‘@?b\%ﬁﬁd{m\lgﬁg w&ﬁli&wvﬁa t he

di meric gl byn@stepiinvdiringdhetieencedloof thisaracers byFvashing)andlits suggest s

the d hor Pﬁ%&%ﬂﬁ%@ % &s!ttﬁﬁds%‘ﬁ@%{au% #@%@%@%ﬁ% c%q Brent wi th
this, the redimadividydansamples takenatdifferent kimedniagealsr, W1 dWucose
resi dues 'ﬁnt‘:’ﬁéﬁ%%ﬁsﬁaﬁ@é éﬁfﬂtﬁ f(t‘tg& 8?@ b th Whéﬁx%ﬁ&itz%hm&ol 9,

t hi s bei ng, possi bl ue act at t at ed
i oli gosacchﬂg ?ﬁ%’é’fp ¢ 8@(%@% alﬂﬁ medigtely; after o
_ the removal of the glucose residues. Smce the glucomdases are
_\/ associated with the membranes of the endoplasmic reticulum it may

be supposed that the dimerization occurs in the RER In the
presence of castanospermine the dimer is accumulated in the RER
and is not transformed. However, when the glucose residues are
removed the inhibition of the mannosidases of the RER does not
prevent the transformation of the dimeric glycoproteins through the
. Golgi apparatus (Figure 7). This suggests the hypothesis that the
glucose residues of the digosaccharide chains of the dimeric
precursor prevent its expulsion from the RER. In agreement with
this, the hypothesis can be put forward that the deavage of the wy
glucose residues is necessary for efficient transport from the RER to
-the Galgi, this being possibly due to the fact that the deglucosylated
dligosaccharides form a part of the recognition site for’a receptor for
transport (Lodish and Kong, 1984, Lemansky et al., 1984). 1t is also -
possible that the remaoval of glucose is important so that the dimeric
precursor can assume the correct functional configuration
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- fucose was emwpsyhapatcimﬁ ewle; %’eﬁt thadormation of the dimer

by fusion of 2 molecules of the gp140. The resulting gp300 can then

~ be cleaved by a mannosidase of the RER and transported to the
Golgi apparatus. In the presence of castanospermine of dNM the
. gp150 is dimerized and accumulates in the RER. This dimer is not
7 transformed because it is glucosylated. However, for as long as the
o dimer is present in a deglucosylated form it can be transported into

the Golgj; the inhibition of the mannosidase of the RER by dMM
does not block the production of the dimeric precursor. :

In the Golgi, the gp300 passes through the different
compartments probably by vesicular transport (Griffiths and
Simons, 1986). During this transport the oligosaccharide chain is
cleaved by the mannosidases of the Golgi before the addition of
other spigars such as fucose and sialic acid. The demdnstration of the
incorporation of fucose was obtained by isotopic labelling of the
gp300 with 3H-fucose The demonstration of the incorporation of
sialic acid was obtained indirectly by digestion of the gp300 with
neuraminidase an enzyme capable of hydrolyzing the terminal N-
acetylneuraminic acids of various glycoproteins (Peyrieras et al.
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' gp30 wuth 3H—fucose The dermnstratlon of3 he |ncorporat|on of sialic acid
was .obt ai ned indirectly by digestion of the gp300 with neuraninidase, an
enzyme cdpable of hydrolyzing the termnal N acetylneuramnic acids of
various glycoproteins (Peyrieras et al. 31 1983). The gp300 of HI V-2 is
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o compartment corresponds to the "trans” side of the Golgi stacks

~ sometimes designated as lysosomes of the Golgi endoplasmic
reticulum (GERL) and designated recently as post vacudles of the

- Golgi or the innermost dsternae of the Golgi complex (Novikoff,

1976; Saraste and Kuismanen 1984; Ord et-al. 1987). In a quite

o interesting manner the pH of the TGN was studied and it was

N~ observed that it was moderately acidic, i.e. about 6 (Anderson and
Pathak, 1985; Griffiths and Simons, 1986)-. The acidic pH in the
TGN might take part in the dissociation of the dimer formed.

The results previously discussed illustrate the fact that the
formation and transfarmation of the HIV-2 envelape glycoproteins’
enter into a process comprising several stages implicating in
particular the synthesis of an immature precursar gp150-140, the
synthesis of an intermediate dimeric precursor or gp300 and, finally,
of a mature precursor, gp135. In spite of their relatedness, the
retroviruses HIV-1 and HIV-2 have different mechanisms for the
formation of their envelope glycoproteins, which may be a quite




R Pl S R L S s e M T TR et ¢S R st

synthesis of an internediate dineric preggrsor or gp300 and, finally, of a
mat uré precursor, gpl35. In spite of their relatedness, the retroviruses
H V-1 and" H V-2 have different nmechanisnms for the formation of their

envél ope gl ycoproteins, which may be a quite 32 advant ageous

characteristjc for disti,nguishi.ng between. an i nf.ect, 0 J.and an
infecti on GAVanRtagems ch eﬂs@.ch~ stingyi 11?&%%%}@%%w ral
gl ycopr ot eidue herHiVet ianetlanrinfectiontdue to-HeVtRer a gl ycoprotein cal |l ed
gp300, having a nol ecul ar wei ght of about 300 kD and constituted by the
association of two units of a glycoproteizigpl40, precursor of the envel ope
glynproteiri gpl25 encoded by the env gene of a human H V-2 type retrovirus
capabl e of causing a LAS or AIDS, - or the diner of the precursor of the
envel ope gl ycoprotein of a retrovirus which cross-reacts inmunol ogi cally

wi th antibodi es directed against the said glycoprotein gp300. 2/. Antigenic
gl yccprotei n gp300 according to Jaim1, characterized by théd follow ng
properties: - it is present in thbe cells of a biological sapple taken from
a patient infected by a human H V-2 type retrovirus, in particular in human
T4 | ynphocytes or in permanent |ines derived fromthese T4 |ynphocytes, -
its isoelectric point (p) lies inthe pHrange 6.8 - 7.8, - it.is

gliycosyl ated by ofigosaccharide chains linked to nitrogen, - it is stable
to1onic detergents, in particular 1% SDS, non-ionic detergents, in
particular 2% TritonR X-100, 4Murea, strong salts and reduci ng agents, -
it dissociates spontaneously in vitro into two gl ycoproteins of a nolecul ar
wei ght of about 140 kD between pH 4 -5, - after isolation and purification
on \gel electrophoresis, it dissociates in acetate buffer in vitro into two
gl ycoproteins of nolecul ar weight of about 140 kD at pH values equgl to or

| ess than 6, 1 - it exhiits one band on el ectrophcresis in a 7.5%

pol yacryl am de-
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SDS gel {n the presence of 6M ur ea, corr]espondl ng to a nol ecul ar wei ght of
300<kD after purification on an i munoaffinity colum of the. SepharoseR-
H V-2 type serum contai ning specific antibodi es_obléa4~eed——f—r-om-t“he‘3erum of

a patient infected by a human H V-2 type retrowrus

gl ycoprotein according to Caiml or Caim2, jﬂmgmimm t it is
not reveal ed by el ectrophoret ic anal ysis of a bi I simsxconsti tuted
by viral particles present in the culQlLAEM®&di um specific for cells

i nfected by a human HI V-2 type o~ e 2 1

1111111111111111111111111 1111 * C L H retrovirus after | abel I'i ng

wi t h 35S- méthi dmtigenizoetsoginahglyeoprateie characierized im that it isnd
pur'f'cat'awﬁei‘@%é elﬁf&ﬁe swtﬁa\ﬁ atiRleaiRE Wi ﬁt g and

- th t | de!
conch ¢ one St a0RIELL R oo Fot i %eppgaéwiﬁe%ﬁﬁwéﬁnm%eaé??ﬁed
- fromthe glgl ein qodl pscaﬂmf meewfveslbpecgl icoproteird gpl125

Card gl 525&%&%@%%%%%@?%%%% St e e ™

differing fmfommhmgalw gc fIdSei n by the absence of glycosyl groups. 5/.

o5 pati ot N %ﬁ@ﬂ”?“@& r‘“‘?bﬁ’géﬁwﬁér T0PLA Lod by:

a nol ecul arraen\g}ms()w u@'%ﬂ'ms Immunplegi bodies precursor

of the envqﬁiq-ggtéa g@ﬁhggpé ;,@ﬁg@a@n G[e env gene of t he genorne
of a hurran é e re{rowr % a retr,ovi rus LOS external envel ope
protein i s g rﬂrbgm 0 agoorging d lm spatient infected
by \Lhe sai ct:]-tmmmheﬂlzyd ythefceﬂ opentiesr:t | cuI ar the antibodies

chatp. 6 aqaﬁ’*?geﬁ%%igmﬁ%% %@MW%@%@Wf e
an]'E 1 b;)gldeg infectes] by ashaman HB-3dype reuopinas irgatiata i lPa tmlrn?n
Icgrrgfl ses L Igﬂg?& %ﬁé@?%@%ﬁ%pﬁﬂﬁggggﬁf | ngqpcbfag#one of the
Clains | t odonal anti body characterized in that it recognizes
the - its isoelectric point (p]) lies in the pH range 6.8 - 7.8,
- it is glycosylated by oligosaccharide chains linked to nitrogen,
__ - it is stable to ionic detergents, in particular 1% SDS, non-ionic
- detergents, in particular 2% TritonR X-100, 4M ureg, strong salts
| and reducing agents,
- it dissodates spontaneously in vitro into two glycoproteins of a
= molecular weight of about 140 kD between pH 4 - §,
- - after isdation and purification on gel electropharesis, it dissociates
in acetate buffer in_vitro into two glycoproteins of molecular weight
of about 140 kD at pH values equal to or less than 6, |
= it exhibits one band on electrophoresis in a 7.5% polyacrylamide-
SDS gel in the presence of 6M urea, carresponding to a molecular
weight of 300 kD after purification on an immunoaffinity column of
the, SepharoseR- HIV-2 type serum containing specific antibodies
obtained from the serum of a patient infected by a human HIV-2
type retrovirus.
3/. Antigenic glycoprotem according to Claim 1 or Claim 2,
characterized in that it is not revealed by electrophoretic analysis of
a bidlogical medium constituted by viral particles present in the
culture medium specific for cells infected by a human HIV-2 type
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accept abl e bl e for the preparation of vaccines.

14/\ Lnnunoger mde:mta'l wigighbof @bbutgl 3® ki,ai m 11, characterized’in that it
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the said human HIV-2 type retrovirus, in parhcular the anhbodlas
directed against gp125,
. - terminal glucose residues on an oligosaccharide cham.
~ 6/. Antigenic composition for the diagnosis of the presence of
antibodies in the cells of a biological sample taken from a patient
infected by a human HIV-2 type retrovirus, characterized in that it
« camprises a protein or antigenic glycoproteir according to any one
of the Claims 1 to 5.
7/. Monoclonal antibody characterized in that it recognizes the
glycoprotein accarding to any one of the Claims 1 to 3, and in that it
does not recognize the mature envelope glycoproteins gp125 and
gp36.
8/. Monoclonal -antibody characterized in that 1t recognizes an*®
epitope which in the glycoprotein according to any one of the
Claims 1 to 3 is exposed and accessible to the arttibody, this epitope
being however either not exposed or masked in the mature gp125
and gp36 in their natural conformation.
9/. Antibody according to Claim 8, characterized in that it is in
addition neutralizing in particular in that it prevents the binding of
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in that it is dosed in protein and antigenic glycoprotein according to
any one of the Claims 1 to 4 so as to permit the administration of a
dose of 10 to 100 nug per kilogram.

- 15/. Procedure for the preparation of the antigenic glycoprotein
according to any one of the Claims 1 to 3 characterized by the
following steps :
¢~ lysis of cells infected by a human HIV-2 type retrovirus and

: separatlon of the supernatant from the cell extract,

A - incubation of the cell extract and/or the supernatant on an

] immunoaffinity column on which is deposited an immuno-
absorbent containing purified antibodies such as those obtained
fram the serum of a patient infected by a human HIV-2 type

- retrovirus, these antibodies being advantageously bound to &
suitable support in the presence of a buffer and for a sufficiently
long to lead to the formation of an antigen-antibody immunological
complex,
- washing of the calumn with a buffer in arder to remove the
molecules not retained by the support,
- resalution of the glycoproteins eluted,
- recovery of the desired antigenic proteins.
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formed. glycoprotein according to any one of the Claims 1 to 3
characterized in that the resolution of the glycoproteins is
performed by electrophoresis and by electroelution of the proteins
retained on the column.
17/. Procedure according to the Clalm 15 for the preparation of the
glycoprotein aooordmg to any one of the Claims 1 to 3, s
characterized in-that the resolution of the glycoproteins is obtained

by |
- elution of the proteins bound to the above immuncaffinity column,

~ - purification of the products thus eluted on a chromatographic
column containing as separation support monoclanal antibodies
) recognizing gp 300 bound.
o 18/. Procedure for the in vitro diagnosis of the presence of

antibodies in the oells of a biological sample taken from a patient for
the purpose of verifying a possible infection by a human HIV-2 type
retrovirus, characterized by : _

- the placing of this bidogical sample in contact with an antigen
according to any one of the Claims 1 to 5 or an antigenic
composition according to Claim 6 under conditions permitting the
formation of an antigen-antibody type immunological complex,
— - the detection of the antigen-antibody complex farmed.

19/. Kit for the detection of antibodies in the cells of a bidlogical
sample of a patient likely to be infected by a human HIV-2 type
retrovirus, characterized in that it contains :

- at least aone protein and/or antigenic glycoprotein according to
any one of the Claims 1 to 5,

- or a composition according to Claim 6,

- or even a mixture of these different constituents and

- agents permitting the formation of the immunological complex
between the above antigens and the antibodies possibly present in
- the bidlogical sample to be tested, in particular if necessary one or
more incubation buffers,

- a negative control sample,

- agents for the revelation of the antigen-antibody complex formed.



