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S ' HIV+3 RETROVIRUS STRAINS AND THEIR USE

1

The present'i:wention relates to the field of human immunodeficiency virnses.
More partxcularly, the present mventzon relates to new HIV-3 retrovirus steains,
(.mnposltums c.ompnsmg total extracts, lysatcs or antigens of said HIV-3 retrovitus stkams,

purified antigens of said HIV-3 retrovicus strains, more particularly p12, pl6, p25 proteins

~ and gpdl and Qp120 glycoproteins to be used in the diagnosis of ARC or AIDS caused by

said IIV-3 strains, as well as immunogenic composition containing the same to be used as
vaceines.

Substantial progress has been inade in our understanding of the acquired

- immunodettclency syndrome or AIDS. The primcxpal causative agent has been demonstrated

tobea non-uansformmg retrovitus with a tropism for T4 helpcllmducel lymphocytes (1,2)

and it has been estimated that mlilions of people world-wide have already been infected.

Infection with this virus leads, at teast in a significant percentage of cases, to a plogzesswe

ﬁ depleuon of the T4 lymphocyte populatmn thh a concomittant increas mg suscepubmty to the

opportumstw infections which are charactenstxc of the discase.

Epidemiological studies indicate that human 1mmunudefxuency virus type 1-(HIV-1),

the etiological agent responsmle for the majorxty-of AIDS cases and which m-uurmntly the

most wndely disseminated HIV, probably had its origins in Central Africa (3). The discovery’

of this virus did -not necessar(ly lmply the existence of other types of human

 immunodeficiency - viruses.. Never_t_hcless, 2 second group of human .

immunodeficiency-associated retroviruses, human immunodeficiency virus type 2 (HIV-2),was
identified in Wost Africa (4,5). An HIV-2 virus is disclosed in EPO-85/00548. AnHIV-1

~ virus is disclosed in BPO-0 239 425. Other similar, but not identical, retroviruses have also -

been isolated from gimian sources (simnian immunodeticlency virus, SIV) such as African

green monkeys (6 7) and macaques (8, 9) -':The simian isolates have been qhzﬁvn to be..

genetically more closely related to HIV-2 than HIV-1 but are nevertheless distinct (10).
One (.haractenstlc of human 1mmunodc’nuem..y viruses which complicates their

comparison is their genetlc varlabxhty, genetu, variants arnse ‘spontaneously and with- hlgph |

ﬁ'equ"“"y' A compatison of various HIV-I lsolatcs revealed that some regions of the I
' "bc.nome 4re hlghly variable while others are re.asonabty well conserved (11 16).. Stmtlar:‘

- poiymorphnsms have also.beén observed tot HIV-2 (17) The regions with the greatest genetxc

uems ‘which are 5‘:

‘ stabihty are ptesumably those 1 g\mﬁ&?«hﬂé«?&? ﬂﬁéf‘rgi{i%m of ¥kl pre
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structurally or enzymatically eqsentlal The viral genos with thc' umtt.st overall genetic

~ stability are the gag and pot genes, while some regions of the env genc and the genes coding

for regulatory proteins such as m‘_t, tat, gor and 3'orf oxhtbtt a high dc,glee of variahility.

Some of the major structural features of the gag and pol gene products are Apparently shared

not only by all of the variants qf a particular HIV type, hut have, at least to some extent,
been conserved between virus types. Antiserum produced against HIV-1 crossreacts with the
gag and pol gem; products of T—IIVQ, albeit with a lower affinity than for the ;:OUFCSpOH(!ing
H[V:l_gene products. However, iﬁ spite of the demonstrahle in'lmunnlngica! crossreaction,
at the nucleic acid level there is little.sequencc homaology and no significant hybridization
between these two viruses can be dete(;ted except under very fow stringency conditions (17).
CA hiéhér degree of felatedness can be demonstrated hetween SIVagm (STLV-II agm,
nearly or compié.tely identical to Human I,);mphotropic Virus type 4 (15)) and HIV-2,
[mmunological crossredction is not limited only to the gag and pol gene products but extends
tc.) the gnv gene products as well, 'Noverthgless, genomic analysis of $IVagm and HIV-2
showed them to be génetically distinguishable (19). DNA pmhesi specific for TITV-2,
although able to hybridize to SIVagm sequences, hybridiie preferentially to-TITV-2 (18).
We now report the. isolation and partial charscterization of a novel human
immunodeficiency virus from a Cameroonian woman and her partner. Geographically, this
virus comes from a region in Africa located hetween West Africa where HIV-2 is endemic,
and East-Central Africa where HIV-1 is endemic. This isolate is shown imtmunologically
to be antigenically more closely telated to ITIV-1 than is HI\'/-2,' yot an analysis of partial
c'leavage _products obtained by chemical cleavage of the gag and pal genc products
domonstrate that this isolate is neither I-HV-I nor HIV-2. This navel isalate could represent
an cvolutionary link bietween HIV-1 and HIV-‘Z-. This novel virus will be referred to as
HIV-3 hercinafter. | o
.Accordingly, the invention. relites to an HIV-3 tetcovirus ot varianis of this virus
having the essential métphological and immunological properties of the retrovirus deposited
in the Buropean Collection of Animal Cell Cultures (RCACC) under n® V88060301,
A virus isolation was"pet't‘orme_gd from blood from an asymptomatic. Cawmeroonian
woman who is t:he"partner of an Htvaéempcssitive man with generalized lymphadeﬁébaihy.
Serum from the woman was moderatély positive (ratio O.D. Jeut-oft of 4. 3) in the envymé-

linked immunosorbent assay (EIA Organon Teknika) and had a Iuw titer (1/40) in thc
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-immunot‘lubreséent antibody assay for HIV-1 hut gave ambiguous results in the HIV-I

Western blot assay with clear bands at p33, P53/55 and p64 but very weak bands at p24,
gp41 and gp120 'Viras was isolated by co-cultivation of the woman 's lymphocytes with

- PH A—stt mulated [ymphocytm from healthy uninfected donors in 2 medium consisting of RPMI

1640 buffered with ;20 mM HEPRS (hydroxyethylpiperazine ethanesulfonate) and

~ supplemented with 15 % fetal cgdf serum, 5 pg/ml hydrocortisone, 75 u/ml interteukin-2

(IL-2) and 2 ug/ml pol?ybrene.

After 52 days it; culture, virus was detected in the culture as judged by the presence
of 'syncytia and on the; bagis of positive immunofluorescence obser'vec{ when a laboratory
reference ahti-HIV antiserum was incubated with acetone-fixed cells from the culture. The
preéencc of reverse transcriptase was also detected in the culture supernatant (10° cpm/ml,

27 X background). Cell-free culture supernatant was used to passage the virus on fresh

| lymphaocytes. After 15 days, CPE was again ohserved and reversc trancriptase detected n

the supernatant. The virus was further propagated in PHA-stimulated lyraphocytes from
healty blood donors ;md was transferred to continuous cell lines of leukemic origin.
Vitus-containing supernatant was tested in pan allel with culture supernatants knowt to contam
HIV-1 in the differential antigen capturing test which is. described in dctm[ below. The'
tesults of this commrtson indicated that the new isolate was not HIV-1, |

The new virus was then Lham(.terll.ed with respect to its protein anugens and nucleic

| .auds The coll lines used for propagating the vitus can be, depending on the casc, lines of

" the CEM, HU’l‘ Molt-4, or MT4 type, or any other lmmortdlued cell line which bears the

T4 receptor on its c,ell surface.
A prefecred cell line for the continuous pmpdgatum of HIV-3 i Molt—4 Molt-4 cells
infected with HIV-3 were deposited with the ECACC on June 3, 1988 under number

. V88060301, Esmblislx%tnent of a chronii:ally-ihféctx':d cell l'ine'cah,' for example, be carried

out as followq . _ )
Molt-4 cclls (IO“Iml) and preterably Moit-4 clone 8 cel!q (obtained from N.

Yamamoto Yamaguchn, Iapan) are cocultured thh mfected human 1ymphocytes (10%/mi)

'_m RPMI 1640 culture medmm buferod with 2() mM HI:.PES and contammg 10 % fetal calf _
serum Within one to two weeks,.a cytopathic effect it ohserved in the c,uimre which is -
_-followed by celt death A fraction of the cells in the culture survive the infection and

e nrnduc.e virus contmuously ‘With continued c.ulturmg, thcsc cells mcrease m number and van



4
be passaged. Supernatants from these cells can be used a a source of virus.
Furthermore, the invention relates to a purified retrovirus having the essential
morphological and in_xmunological properties described below. In 1ﬁany casés. the unique
| _ characteﬁstics of HIV«3 can best be appreciated by comparison with the same type of

- characteristics relating to the other human immunideficiency viruses, HIV-1 and HIV-2,
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1. Morphology

Electron micrbscopy of HIV-3-infected MT4 cells revealed the presence of
cxtracelluia‘r' virus particles having a diameter of approximately 120 am and consisting of
an outor envelope which surrounds an inner ‘elongated core which has a diameter of
approximately 20 to 40 nm and which appoats in some thin sections to he slight’iy
conc-shaped in contrast to the more or less cylindrical appearance of the HIV-1 core.
Nevertheless, HIV-3 i$ morphologically very similar to TITV-1 and HIV-2 but is readily
distinguished from other human retroviruses such as HTLV-I and HTLV-IL,

2. Protein and glycoprotein antigens,

The virus presej;nt in the culﬁn‘e supernatant of HIV-3-infected Molt 4 cells was
ccmcentr_#ted by preciﬁ)itation with polyethylene g!ycdk (average molecular weight 6000)
followed by centriﬁ;gsition, The resulting pellet was resuspended in phosphatc buffered
saline, layered on top of a 20 % sucrose cushion and pelleted at 100.000 g for 1,5 hours.
The. pelleted virus w;s then dissociated in 62,5 mM Tris, pH 6.7, containing 2 %
2 .mercaptoethanol, 1 .‘.%'sodiu'm dodecyl sulfate and 10 % glycerol and the prinicple viral
antigens wc.fc separated by 6iectmphm~eses on a polyacrylamide gel (12,5 %) under
denaturing conditions. . Molecular weight markers were included on the same gel so as to
provide a basis for estimating molecular weights. Onco separated, the proteins wete
clectrophoretically tratisferred to nitrocellulose paper (Wes‘terﬁ biot) wh ich was then incubatod

with an antiserum derived from a person infected with an HIV. In the initial experiments,

4 high titer antiserum was used from an individual who was infected with HIV-1 and which

had been previously qho'Wn to crossreact with HTV-2 gag- and pol-derived proteins In this
manner, the molecular wexghts of thc HIV-3 gag and pol gcnc products could be compared
with.those of HIV-1 apd HIV—Q _ _

The apparent n}olecular weights observed for the HIV-3 proteins are close to those
obscrvcd for both IIIV:-I and HIV-?.' Nevertheless small yet mpmducihle malecutar weight
dxf‘terences between HIV.3, and HIV-1 and HIV-2 proteins are also evident.

The protein blgts revealed that HIV-3, like HIV-L nnd HIV-2, possesses three core’

proteins. In the case .of HIV-3, these pmtcms were found to have molecular wei_ghts of
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approximately 12.000, 16.500 and 25.000 respcctivcly. By convention, proteins are
fre_qﬁontly referred to by a "p" for protein or "gp" for glycoprotein, followed by a.numtgcr
which, when t.nultiplied:hy' 1.000, gives the approximate molecular weight of the polypeptide.
The ﬂu‘ee major core proteins of HIV-3 will he referred to hereafter as pl2, pl6, and p25
respectively, |
| The molecular weight values as determined are expected to bo correct to within 10
% of the true values, Neverthelcss much confusion exists with regards to molecular weight
values of protem.s since. the construction of the electrophoresis apparatus used and the source
of the buffer components varies from hboratory to laboratory. - It is therefore necessar y when
comparing the apparent molecular weights of the protoin antigens of HIV-3 with respect to '
those of HIV-1 or HIV-2, to subject all samples fo electrophoresis on the samo gel. Sﬁch a
gel can, for example, be seen in Fig. 5. [n particular, it is evidont that while, in the case of
the major core protein, the molecular weight values of the homologouq proteins: of the three

HIVs are very close, the protein derived from WIV-1 is the smallest. The major core protein
of HIV-2 is somewhat larger than that of HIV-1, as haq been previously reported. The
hemologous protein fro;ni HIV-3 is slightly. larger than the major core protein of HIV-2. The

calculated molecutar weight of these proteins are given in Table L.
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Table 1 - Comparison of molecular weights of gag and pol gene products.

" - ENDO. | .. REVERSE | TRANS .QUTER
TRANSCRIP- | MEMBRANE | MEMBRANE
TASE™ " PROTEIN PROTEIN
5 31 KD 49 KD/6SED | gpsl ¢p120
31 KD 48.5 KD#62 KD | gpa1 2p120
31 KD 53 KD/6S KD | gpal gpl20
_ .
* Some strain 1o strain variation in molecular weight has been observed for this protein. -

=
R

“#* Molecular weights are given for both species of reverse

transcriptase.

T
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Similacly, moleeular weight differences are also apparent between the three HIVS with

8

respect to the second core protein which has, in most HIV-1 straing, a molecular weight of

18.000. Strain to nstrain’ differences in the molecular weight of this protein have, _however,

‘been documeated in the case of HIV-1, and the molecular weight of this protein may be

17.000 in some isofates. The homologous protein from HIV-2 has a molecular weight of
approximately 16.000 while the 'HiV~3 protein has an intermediate molééular weight of
upproximadely 16.500, . : |

By analogy with HIV-1 and HIV-2 HIV-3 also possesses two fotms of the virally

encoded enzyme reverse transcriptase. These two species also differ slightiy in molecular

weight from the corresponding species in MITV-1 and HIV-2 and arc characteristic for IITV-3.
These molecular weights ate also summarized in Table 1, . ..

HIV-3 possesses an additional pol gene-derived polypeptide_Which is an endonuclease
with apparent molecula% weight of 31, 000 and which does not di.ffer significantly in molecular
weight from the homologous proteins fram HIV-1 or HIV-2, .

When pmtem blots containing HIV-3 protems are incubated wnth semm nbmmed fmm
an individual infected Wlth this virus, two additional proteins can he seen. These protems

ate derived from the gny gene and are the viral envclope glycoproteins. The smallest protoin,

which is the transmembrane protem migrates as a broad hand with An apparent molecular

weight of between 40, 000 and 45.000. This protein will henceforth he referréd to as gpal,

. with the understandmg.that the protein exhibits some intrinsic h&i’.et‘ogenetty with respect to

its apparent molecular; weight and migration on polyacrylamide gels. The larger protein,

* which is the outor membrane protein, is qum:larly somewhat diffuse on polyacrylamlde. gels

'md has a molecular welght of spproximately 120.000. ‘This pmﬁem will henceforth be
reforrod to as gp120. It should he noted that the apparent hctcmgenemh migration of these
two species on polyauytum:de gel is not due to hetergeneity in the polypeptido chain but
rather in postianslational glycosylation. In particutar, the gp 120 is hc.awly g!ycosyldted and
the apparent molecular weight which one ohserves Is to some dcgree mﬁuem.ed by the cell
fine used to produce the virus. o

In addition to the Western blot, vnral prnte.m antigens t.an also he v1suahzcd by

- radi uummmmpreclpxtatum assay (RIPA) Por this purpose, viral prote:m can bc radtoactlvely
. labeled tnetabohcally uuLLQ by culturmg HIV-'i-mfected cells inthe prc ncc nf 35§-Lysteme '
and SSS-methzonlne (200 #Ci/mi) in RPMI 1640 medlum devmd ol’ thesc 't'wo amino acids |
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and supplemented with dialyzed fetal calf scrum.  After 16 hours, the faheled virus is
haevested from the culture supernatant_'l;yy centrifugation over a 20 % sucrose cushion at
100.000 g for 1,5 hours. The resﬁlti'ng pelieted vfrus is then resuspended in RIPA buffer (20
M tt'icthandtamine, pH 8.0, 0.5 M NaCl, 0.5 % Nonidet P40, 0.1 % sodinm dcoxycho!a_te,

and 1 M phenyImethjzlsulfonyl_ﬂuoride).

Alternatively, the virus may be radioactivly labeled with 125 [ using chloramine T
by the technique familiac to persons versed in the act. In this case, virus is purified from the
supernatant of infected cells by pelieting the virus throngh a cushion of 20 % sucrose,
resuspending the virus in phosphate buffered saline' and banding the virus by
ultracentrifugation on a 20 to 50 % sucrose gradient at 60.000 g for 12 hours. The banded

virus can be located in the fractionated gradient cither hy reverse transcribt;ise assay or hy

“an antigen capturing assay. The fractions containing virus are pooled and Triton X-100 is

added to a concenitration of 0.5 %. The Triton X-100- lysed virus may then he todinated.

kor immu;mpre:cipitations, 100.000 -200.000 cpm of faheled viral protein in RIPA
buffer is reactéd with 5 microliters of & test serum ir a volume of 200 microtiters for 16
houts at 4°C. The resulting immune complexes are then bouad to Protein A-Sepharose
{Pharmacia), washed e::ctensively, and the hound proteins eluted with etectrophoresis sampk;'
bufter containing 1 %, SDS. The zintigem are suhsequently analyzed by electrophon;csis
followed by autoradiog%raphy. | '

The protein anti'gens of HIV-3 can be characterized with respect to those of H.IVJ and
V-2 using two different but related appmache.{ On one hand, the antigens may be
characterized on the basis of their ability to crossreact with antisera. from persons infected
with HIV-1 and HIV-_2._ On the other hand, antisera from persons infected -wit.h'IIIV-B,

which contain antibodies pi-oduced' in response to HIV-3 antigens, can be used to test

-crossreactivity to HIV«l and HIV-2 proteins. "I'he antigenic relationships between HIV-3, and

HIV-1 and HIV-2 are substantially illustrated in the examples given helow.

The rosults of these expefiments indiéate that HIV-3 is only distantly related to HIV-2
since crossteactivity is only observéd with respect to the viral core proteing and pol gene
products, No crossreactivity of the eny gene products was observed wheﬁ anti-ITIV-2
antiserum was incubatéd with HIV-3 proteins o when anti-mv-il antiserum was incubated
with HIV-2 proteins. | o | )

In contrast, HI V—3 is more closely related to I-IIV-l since antl- IIIV-S antxserum
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crossteacts not only with the gag and pol gene products of HIV-1 but also to some extent
with the gpd! and gpl20 gnv gene products, albeit with a lower af’f“xdity. Anti- HIV-1
antiserum similarly crossreacts with all of the protein aatigens of HIV-3, but with a lower
~ affinity than for the proteing of HIV-1,

S. ' _ In the examples which follow, it is demonstrated that IIV-3 is antigenically
substantially different from HIV-1 on the basis of 1.) a different pattern of reactivity with
z».nti-[—IIV~l antiserum than that observed for HIV-1, 2.) a drastically reduced ability to be
recognized by mouse monoclonal antibodies raised against the HIV-L p24 and pl7 corc'

- proteins, and 3.) pwtcrf.,ntml recognition of IIIV 3 proteins, including the envelope protems

1o over HIV-1 proteins by antisera from FIIV-3- infected individuals.

In sptte of the genetic variation characteristic of human immunodeficiency viruses, a
test based, for example, on HIV-1 proteins derived from & particular strain will function
satisfactorily for detecting antibodies raised in response to qther HIV-1 variants. This can,
in particular, also be seen in the example in which monocional antibodies were tested for

15 their ability to react with antigens derived from HIV-1, HIV-2 and HIV-3 isolates. [n this

.. case, the monoclonal antibodies were raised agaiast the core proteins from the Hlval Ui
strain, yot react very strongly to proteins derived from HIV-1 strﬁin SF4. In contrast, these
same monoclonal antibodies react only wqakly ot not at all with HIV-3 core proteins. This
indicates that the antigenic differences between HIV-1 and HIV- 3 ate of such a magnitude

20 that imtﬁtlxlological assays based on the use of HIV-1 protoing will not be suitable for testing

" sera from in('iividLlals infected with HIV.-3, |

Finally, in the examples given below, differences have been

shown in the number and/or positions of methionine and tryptophan residues i in the most

highly conserved gag and pol gene products
25

3, HIV-3 NUCLEIC ACIDS

A. HIV-3 viral RNA.
© 30 , . o | o

" The RNA of Hj{V-S when depbsitéd on a Hybond-E (Amersham) f'lltct*'_ accordiﬁg to
the “"dot blot" techniqtzxe,_ did not hybridlzb to HIV-1 DNA un&cr stringent hyb_ridizatlon. _

% . | . . .. : | . - . . : . - " . -
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~ couditions.

By "stringent écmditions " or "nonstringent conditions® are méa[_lt the conditions un(_{er
which the actual hybridization and/or the subsequént wash steps are performed.

Dot blot hybridizations were performed 'by spotting dilutions of viral RNA from
HIV-1 strain SF4, HIV-2 rod, HIV-3 strain ANT 70 and HIV-3 strain ANT 70 NA onfo
Hybond-H filtors,

The dilution series for each virus corresponded to viral RNA pelléted from the
equivalent of 5, 2.5, 1.25 and 0.62 millilitcrs of cultute supernatant, ;l‘hc RINA was fixed
onto the filter by U.V. irradiation for 2 min, and subjected to hybridization by bringing the
filter into contact with a 32P- labeled bNA probe. The probe chosen was derived from the
HIV.1 seque’née spanning nucleotides 487-4652 (Sac I - Eco Rl)'mcl includes a portion of
the 5'long terminal repeat, the entire gag region and most of the pol gene, subcloned in the
vector pUC 13. Hybridization of the 32P-labeled probe with the filter was calrled out under |
stringent conditions in:3 X 88C,0,5 % mitk powder, 1| % SDS, 10 % dextran sulfate, 50
% formamide (volume/volume) at 42°C for 18 hrs (I X SSC corresponds to 0.15 M NaCl,
0.015 M sodium citrate), The subsequent wash steps were carried out under stringent
conditions in 0.1 X SSC and 0.1 % SDS at 65°C (2 - 30 minute washes). The filter was
then dried and autoradiographed with enhancing screens at -70°C.  Following ._

autoradiography, only spots were visible which corresponded to HIV-1 viral RNA. No

 hybridization was observed to HIV-2 or either of the two HIV-3 steains. HIV-3 therefore

appcars to be only distantly related to HIV-1.
B. ¢cDNA and subclonés of this cDNA dérived from HIV-3.

The conditions under which ¢DNA corresponding to HIV-3 écquences was synthesized

-and cloned are descril:)ed below, HIV- 3 (éatraih ANT 70) from | liter of culture was

precipitated with polyt;&thylene glycol 6000, fed_issolved in phosphate buffered saline, and

pelleted through a 20 % sucrose cushion. The.resulting virus peHet was dissolved in 6 M

g,uamd:mum chioride m 20 mM dithiothreitol and 0.3 % Nonidet P-40. CsCl was added to
a conenteation of 2 mqlar and the solution containing disrupted virus was layered omo al.2

millititer cushion of S 7 M CsCl contaming 0.1 EDTA. Viral RNA was pelteted by |

centrifuging for 20 hrs at 25 000 rpm in a Beukman SW28 rotor at 15°C '_l‘hq pelleted
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RNA was cedissolved, extracted with phenol and precipitated with ethanol and 2 M LiCL.

One-fifth of the viral RNA, prcpa'red as described above, was used to direct fhe fiest
step in the synthesis of cDNA which made use of an oligo (dT) pﬁmer which served to prime
the synthesis of the first cDNA strand. -

A commercially available kit supplied hy Amersham was used for preparation of

- HIV-3 ¢cDNA and made use of an exogenously added reverse transcripttwe to synthesize the

tiest strand. The synthesis of the second strand was performed using E. coli DNA
polymerase I in the presence of RNase H 0 digest away the RNA strand of the RNA/DNA
hybrid. |

&cccmd sttand synthesis was pectormed in the présence of 32p- dCTP to label the

cDNA., ’[‘he resalting ¢cDNA was treat_cd with T4 DINA polymerase o create blunt ends, the

¢DNA was methylated to protect possible internal EcoRI cleavage sites, and was then coupled
to BcoRI linkers, also supplied by Amersham, "The EeoR1 restriction sites were then cleaved
and the cDNA was sized ona 1.2 % agarose gel, The region in the gel cor_responding toa
¢DNA length of 500 to 2000 base pairs was excised and the cDNA was eluted and cloned
in the vector pUC13 which had been cleaved with FeoRI aﬁd dcphosphorylﬁted. The DNA
was then used to trangform competent cells of E._coli MCI016 (lambda). The 1‘lcsulting
colonies were transferred to Pall membranes (Pail Biodync), lysed and denatured with 1.5 M
NaCl, (_).S_M NaOH a:md neutralized with 3 M NaOAc, pH 5.5. Screening of colonies
harboring an insert of I-EIIV‘S was performed under 1noderar.ely:stringcnt conditions in & bufter
containing 5 X SS8C, 5 X Denhardts solution, 0.2 % SDS, 250 mg/ml denatured salmon
sperma DNA, ov:-:rnigt;ﬁ at 65°C, using 32P—labelcd plasmid co't\faining' the SaéI - EcoRI
fragment of HIV-1 discussed above. Folldwing hybridization, filters were washed as fotlows:

1 hour in 2 X SSC, 0.1 % SDS 4t room temperatuce,
30 minutes in 0,1 X SSC, 0.1 % SDS at room temperature.
20 minutes in 2 X SSC, 0.1.8D§ at 42°C,

20 minutes in 0.1 X SSC, 0.1 % SDS at 65°C.

WD -

" ‘Following autgmdiog,raphy' of the filter, several _weak!y positive 'c_'oibnies were
identified which wers then grown fot analysis. It was expected that the positive signal would
cither be due to woalé homology with the gag or pol regions of IIIV-1, or due to some
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sequence homology with the R region of the LTR.

C!, Sequences containcd in HIV-S cDNA,

A clone carrying the largest insert, which was found to be approximately 1600 base
pairs in léngth and is teferred to as iso 70-11, wﬁs selected for sequence analysis. A number
of subclones of the insert were prepared by digesting the insert with various restriction
enzymes and subclonh-lg. the resulting fragments in the pUC 13 vector,  Scquence
determinations Wert;‘ p_ert‘orméd according to the dideoxy-methad, described by Sanger, (Proc.
Natl. Acad. Sci. USA 74: 5463-5467, 1977), using 4 kit purchased from I'l'c.)ehringer which
makes use of 17-mer M13 primcr#. Sequence analysis of cDNA clone iso 70-11 revealed
that the insert correspanded to the 3' end of the viral genome which possessed a poly (A)
cham at the 3' end.

The HIV-3 retrovirus contains a 3' LTR whu,h is compoced of a U3 region as well
as an R regioti, Like the.3' LTR region of HIV-1, clone iso 70-11 contains an AATAAA
polyadenylation signal located approximately 23 nucleotides from the 3' end of the R region,
Analysis of the HIV.3 secgdence reveéled approxinmtc!y 70 % homalogy with the
corresponding 3' LTR sequence of HIV-1 and less than 55% homology with the
corresponding sequence of HIV-2, '

The retrovirus as deposited with the ECACC under number V83060301 contains in

its env gene a sequence corresponding to the following nucleotide sequence:

10 20 30 40 50
GAAT'CABAG TGABATGARA GAACCTAAAR AAACTCCTTT AGCAATTITC
| 60 70 80 90 100
ATTGCTTTAG GAATTACAAC CTTAATTTAC TTAATTATTG CTATTTCAAT
110 120. 130 140 ~1h0
GTCACTTAAT GGTGGATCAT TCTTTGGCTT CAAAGATTAC ATGAGTAGTT_

160 170 180 - 190 200
TATTCAAMAA TGAAAAAGCT GGACGAATTG TTTTTGGTTT ANTTAACATT

210 220 230 240

TGTATTTCAA TTGGTGTTC’I‘ AGGTATTATT AACGGTTT(‘T C.AATG

(SEQ ID NO 1)
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The [IIV-3 scquence exhibits lesé'than 60% hnmology'- to the corresponding sequence
in HIV-1 and HIV-2." The sequezice is derived from a portion of the HIV- 3 genome which
encodes the transmembrane envelope pmtem ,

It was found that the sequences umtamecl in the RNA of thc new virus hybridize
neither with the eny gene of HIV-1.nor with the sequences contained in the L'TR region of
the [TIIV-1 genome. The Sal I-Bgl II restriction fugment whrch contains sequences located
in the eny gene of HIV.3, was excised from the DNA of clone iso 70-11, labeled with 32P
andt hybridized under stringent conditions to a filter containing genomic DNA isolated from
cells infected with HIV.1 {strain SF2) and HIV-3 (strain ANT 70). Hybridization was only
observed with DNA corresponding to the cells infected with HIV-3. Similacly, when the
entire iso 70-11 plasmid was labeled and used as a probe under stringent hybridization

“conditions, the only hyﬁridimtion was detected with DNA from cells infected with HIV-3.
This <emonstrate that HYV-3 is only distantly related o HIV-1 and that the clone iso 70-11
is suitable for use as a hybrldlZ’lthn probe to dastmg,umh HIV-3 from the other two known
human lmmunodeﬁctency virus, .

("onverseiy, hybndlzatmm using HIV-1 gag - pol sequences as the labeled pmbc, to
detect r.rosshybnduatmn with HIV-3 RNA revcaled no detectable hybr idization when the
hybridization was carried out under stringent conditions. This agitin indicates that the \'f.iruses
are only distantly relatéd and that & distinction can be made between HIV-1 and HIV-3 at the
nucleic acid level in the region of the genome cncompa_ssing.the gag and pol genes. This_
g;anic labeled probc di(;i, however, hyhridize to RNA derived frdm HIV-1 sﬁra'm SE4,

In ac{ditidli, theg invention relates to a composition comprising at least one .antig.cn,'in
partiouiar, a protein ox;_glycoprotein of TIIV-3 retrovirus, Such a composition can be used |
in methods for detecting 4ntibodies and in kits for carrying out such method.é

The IIV-3 virus has proven to be a usable as 4 source of antigen tor detecting
antibodies in people who have come into contact with HIV-3. As such, virus may be grown

and concentrated by the methods already described aml a lysate prepared by treating the virus

- with a suitable detergent. A preferred deté.rgcnt for preparing a total viral lys'a't,e is Triton

X100, used at a conc,entmuou ‘of 0.5 % Anaother pretelred detelgcnt is Nonidet P-40.
(NP-40), also used at a congentration of 0 5 %.

Alternatwely, viral protcin may he purified from lysate of the vu:us A 'preferred

method for purifying.these proteins is __affimty chromatography, For exa_mple; the 'vit_.'ﬂ
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antigens may be separdted on 4 preparative polyacrylamide gel and the individual antigens

cluted in purified form; These may further be used to raise antisera in, for example, rabbits

which is specific for the individual viral proteins. The IgG fraction derived from immune
r‘ﬂﬁbit' serum can be coupled to a solid phase such as CNBr-activated Sepharose 4B
(Pharmacin) and used to selectively remove individual_ viral antigens from viral fysates.
‘These proteins may then be eluted fro;'n' the affinity support using a low pIl bufter and further
purified using statidérd éhromatographic, techniiques of which a:i example is given’ by
Montelaro o ai.,' J. of Virology (1982) 42: 1029-1030_- |

The invention relates generally to any composition which can be used for the diagnosis
of tIIV-3 infection or for tests Which have a prognostic value. These diagnostic procedures
involve the detection of antibody in serum or othor bédy fluid, which are directed against at
least one of the antigens of HIV-3, '

Preferred compositioﬁs are viral lysates or puritied antigens which contain at least one
of the viral core proteins, pl2, p16;-a11d p25 ot éttvcic;po proteins gp4l or gpl120. Especially-
preferred compositions are those which .sirhultanedusly contain, by way of cxample, the |

following proteins,

- p25 and gp120

- p25 and gp41

- p25, gpdl and gpl20
- pi2, pl6 and p25

- p23, p3t and gp120

It should be understood however', that the above mentioned compositions are only
meant to serve as examples and that the mvcntlon rclatcs to all lysates or protem prepa rauons
containing one or moré¢ of the above mentmned proteins or blywpmtemq

"The invention also relates to any composition in which either HIV-3 viral lysate in

<_:ombmatum with similarly prepared proteins derived from HIV-1 andfor HIV-2 for the

genoral diagnosls of infection or contact with human immunodeficiency virus without regard

to the absolute identity of the virus being detécted._' For example, such compc_»sitiqhs cbuld'”. |

consist of a mixture of lysates of HIV-i; HIV-2 and HIV-3 or could consist of the f‘ollqwing: L

This Sheet Has Been Rep

Wi



_\ .

to

i5

20

30

This Sheet Has Been R

T

16
- core [iroteins of HIV-1, HIV-Z and [TIV-3, and in particulm' the majo.l‘ cote

protein of cach vitus type, huinoldgous to the HIV-3 p23 protein.

o chﬁelope glycoprofeins of HIV-1, HIV-2 and HIV.3 and {n patticufar the outer
~ envelope glycoproteins of each virus type, homologous to the HIV-3 gp120.

. core proteins of HIV-1, HIV-2 and HIV-3 together with the envelope
glycoprdteins of HIV-1, HIV-2 and HIV-3, in particular the major core protein

of each virus type, homologous to the HIV.3 p23 _protcin, together with the

major outer envelope protein of each virus, homologous to the HIV-3 gpl20.

- a combination of the coré proteins and envelope proteins of IIV-1, IIIV-2 and
HIV-3 and in particular homoiogous to the HIV-3 proteins p25 and gpl20
respecuvely and a protein derwcd from the pol gene of HIV- l HIV-2 and
HIV-3, ;n particular the protems_ of each virus type homologous to the p31

endonuclease protein of HIV-3.

Furthermore, the invention relates "to an antlgen providmg a single band in
polyactylamide gel cicctrophoresxs, said antigen (..On'lpl isinig, in common With one of the _
purified antigens of Hgv-a retrovirus, an epitope that is recognized by setum of' persons
carrying aati-HIV-3 ani;ihodies. The amino acid sequences corresponding to these epitopes |

can reudily be deterrhined by isolating the individual proteins either by preparative

elec.trophuresls or by atﬁmty chrorxmuography and determining the ammo acid sequence of

either the entire pmtem or the fragments produced enzymutu.dlly by trypqm or chymotrypsin
du,estlon or chemically by the procedures described in detail below. The resulting peptide
or polypeptxdes can subsequently be sequcnced by Edman degradation. The mvennon relates
therefore to any protetu, glycoprotein or peptldc, either derived dtrcctly from the virus ot
produced by cloning any ¢DNA fragments of the virus in bacterial exprt,,ssnon Vectors, or
vital expressnon veccors for the expression of inserted DNA i mammalian or mset..t celle,, and

punfymg the expressediprotein by the methods described above. Furthermore, the invention

’ ~also relates to synthetic pepttdes, produced either by Merritield synthesis or Fmoc chemlstry,

which may be subsequently purified to homog,enelty and which t.ontain In thelr sequences
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© epitopes whi_ch a_re_shared by the natural HIV-3 antigen.é.

Antigens Which_share epitopes with viral _proieins may easily be recognized by their
reaction with Anﬁbo_dit{s present in the sefum of individual infected with HIV-3, either by
Weqterﬁ blotting; or ra:dioimmunoprecipimion In the caée of small peptides which are not-
able to bind w0 itroceliulose, these peptzdcs can be detected by binding to nylon membranes
(Pall ondyne or Ametsham) and teacting the membeane with anti- HIV-3 antiserum. In
particulac, the invention relates to ep1topes contained in any of the HIV-3 core protcms pl.2
plé and p25 or in a protein which may contain as part of its polypepude chain epitopes
derived from a combination of the core protetns. Furthe.rmore, the invention relates to
epitopes contained in either of the two HIV-3 envelope glycoprotéins, gpdl and gpl20 as
well as any protein which contains, as part of its polypeptide chain, epifi)pcs dotived from

4 combination of the FIIV-3 envelope glycoprotein or a combination of the HIV-3 envelope

~ glycoproteins and HIV-3 core protein. The invention additionally relates to polypeptide

whose synthesis is directed by expression vectors constructed by recombinant DNA methods
which incorporate epitopes derived from HIV-3 proteins or glycoproteins together with
epitopes derived from the protein or glycoproteins of cither HIV-1 and/or IHIV-2 into a single
polypeptide chain. Preiaaring such a construction would involve excising the relevant coding
regions l-‘rom'cDNA ot'-HIV-S as well as HIV-1 and HIV.2, and coupling the DN Ain phase
80 as to l’orm a codmg sequeuce which, when inserted into an expu.ss:on veetor possessing
the neccssary ‘signal sequenc.es directs the synthesis of a hybrid protein in which epitopes of
the !—I[V-B HIV-1 and HIV-2 are contained.

l*‘urthermore, the invention relates to methods for the detectlon of antibodies agmmt
1Iv-3 retrovxrus iti a btologlcal fluid, in particular for the diagnosis of a potential or existing
ARC or AIDS caused by HIV-3 retrovitus, characterized by cbntactit\g body fluid a pei‘son
to be diagnosed with a composition cbntaining one or more of the proteins or glycoproteins
of HIV—SI 6:' with a lysate of the virus, or with an antigen posséséint, epitopes common to
HIV-3, and detec.tmg the 1mmunologxca! con_jugﬁte formed between the anti-EHIV-3 antlbodtes
and the dllug,eu(s) used.

Preferred methode include, for exam-ple, immunofluorescence  assays or
unmunueruymtic assa.ys | | o SR

Immunofiuoreséence assay typlcaliy mvolvc mcubatmg, tor cxample setum from the |
potson to be tested with cells mfected with HIV-3 and which have been fixed and’
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permeabilized with cold acetone. Immune-complexes formed are detected using either direct

18

or indirect methods and involve the use of antibodies which specitically ceact to human

~ immunogiobulins. Detection is achieved by using antibadies to which have heen coupled

fluorescent labels, such as fluorsecein or rhodamine.

Immunoenzymatic assays may be performed, for oxample, as follows:

- a specific quantity of HIV-3 virus extract ot of a composition referred to

- according to the iﬁventioni is deposited in the wells of a mictotiteation plate.

.- the excess unbound material is removed after 2 suitable incubation period by
washing. | '

- a suitable dilution or dilutions or serum of other body fluid which is to be
tested for the presence of antibodies directed against one or more of the
ptotein or glycoprotein antigen of HIV-3 is introduced into the well.

- the microtitration plate is incubated for a period of time necessary for the

 binding reaction to occur. |

- the plat/eé is washed thoroughly.

- the preéence of immune complexes is detected using aatibodics which
speciﬁcélly bind to human immunoglobulins, and which have heen labeled
with an enzyme, préferghly but not limited to either horseradish peroxidase,
alkaline phosphatase, or beta-galactosidase, which is capable of converting a
.c'o{orless_ or nearly colorless subét_rate into a highly coloted product.
Adternatively, the detection system may cmploy .an enzyme which, in the
presence of the proper substrate(s), emits light. '
the artfmunt of product formed s detected  either visuaily,
spectrophotometrically, or luminometrically, and is compared to a similarly
treated ¢ontrol. '

Other détectigni systems which may also be used include those based on the use of
protein A derived from Staphylococeus aureus Cowan strain I, protein G from group €

Streptocbccus sp. '(strg'gin '2;6RP66),' 6r'systemé which c:_nploy the use of the biotin-avidin

'binding teaction. .

Another method of immunoenzymatic detection of the presence of antibodies directed
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against one or more of the HIV-3 antigehs is the Westeﬂx blot. The viral antigens are
soparated electrophoretically and transfecred to a nitrocellulose membrane or other suitable
support. The body flui?.i to be tesied is then brought into contact with the membrane and the
presenée of the immune complexes formed are detected by the methods already described.
[n a variation on thig, methods, purified viral antigen is applied in lines or spots on 4

membrane and atlowed to bind. The membrane is subsequently brought into contact with the

body fluid to be tested dnd the immune complexes formed are described using the previously -

duseribed techniques,

The presence of‘antibodies in body fluid may also be detected by agglutination. HIV.-3

lysates or a HIV-3 lysate, antigen or purified antigea composition referred to according to

this invention, is used to coat, for example, latéx particles which form an uniform suspension. -
When mixed with serum containing antibodies to the antigen present, the latex particles are
caused to agglutinate and the presence of large aggregates can be deteéted visnally.

'The present invention also relates to labeled extracts of HIV-3 or compositions as
previously described. ; The labeling can be of any type, such as enzymatic, chemical,
fluorescent or rad'zoactive. | ' | _

Furthermore, tﬁe invention relates to a method for detecting the presence of TTTV-3

antigens in body fluids. This may, for example, be accomplished in the following mannet:

the IaG fi’ractinn of antiserum, derived eithot from humans infected with HIV-3
or anime:tls injected with an HIV-3 lysate or composition alrcady described, is
placed in the wells of a mlcrotltratum plate.
- after a suitable period to allow adsorption, the excess unbound mterlal is
washed away.
- a body .fé‘lu‘xd containing the antigen to be dotected is placed in the well.
- the microtitration plate is afléwed to incubate for a suitable petiod of time to
allow binding to occur. |
- the platé is then thoroughly washed with a suitable buffer.
- the presence of bound antigen is detected either directly ot mdircctly, for
exdmple: by using immunoi,lobulms which are similarly speclﬁc t‘or the
_ anugen(s) to be detected and Wthh have been labeled, pmfcrably with one of
the aforcmenuoned enzymes
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- an appropriate substrate is then added and the cxtent of reaction is compared

to a control in order to measure the amount of antigen present.
Eurthermore, the mvcntion relates to a kit for the detection of antl-HlVﬁ. Am‘:hnd;es
in bloluglmi fluids, comprlsm;, an HIV-3 lyeqtc or a composition as lererred to ahove and
5 - ameans for detecting the immunological complexes formed,
In the case of kits designed to detect specific antibodies by lmmunuen/ymanc methads

such, a kit would mclu;de:

. an IIIV-3 lysate or composition of one of the types alrendy deécrih&d,
10 , preferably ina puriﬁed form, and preferably attached to a solid support such
as a microtitration plate. '
- a conjugate between an enzywme and an 1mmunoglobulm fraction which is
capable (;bf binding to the antibodies to be detected, or a conjugate hetween an
enzyme iand bacterial protein A or protein G.
L5 - a controf antigen which possesses 00 epitopes which are shared by any human
' | . immunodeficiency vitus. ' ' |
. ~ appropriate buffers for performing the assay.

- an apprdpriate substrate for the enzyme.

20 * Kits for the detéction of specific antibodies which make use of labeled antigen would

include:

- an apbrfopriately labeled antigen or combination of antigens of the types
 already deqcnbed
25 . - protein A or anu-human ammunoglabuhns preferably coupled to an tnsoluble
suppott,, such as Protein A-Sepharosc 4B (Pharmacia) or an equivalent
support. | |
- control antigen, which is not recognizéd by anti-ITIV-3 antisera.
R appropr;ate buffers for perf'ormmg the assay.

30. - _ lt appwpriate substrates for the detection of enzymahcal!y Inhe.lecl antigen.

Th_e invention ﬂ:urther relates to kits, devetoped ,Fdr. the detection of -H[V'-S':an'tigens |
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' in biological fluids, which comprise :

- anti-HIV-3 it:nmunoglobulins, pret'erably coupled to a solid support such as a
| microtitration plate. | |
5 - antiHIV3 immunoglobulins conjugated to an enzyme .
- ﬁegative’ control antigen, which ;,voulcl not be tccognized by anti-HIV-3
immunogiobulins. |
- . positive .control antigen which consists of one of the HIV-S antlf,,ens or
compasitions already desctibed.
10 : - apprdprfate buffers for conducting the test.

- an appraptiate substrate for detection of bound enzyme,

- Hurthermore, tﬁe invention relates to an immunogenic composition containing an
cnvelope gl'jrcopmtein of HIV-3 retrovirus, in particular, gp4l or gp 120, or a part of said |
15 glycoprotein, in combination with a pharmaceutically acceptable vehicle saitaﬁle for the
constitution of vaccines effecuve against HIV-3. The invention addmonally relates to any
pepnde or polypeptide which contains within its sequuncc. all or pmt of the pmtem backbone
'ot the HIV-3 totrovirus, as well as peptides which resuft from ad_dltum,- substgtutlcall, or
deletion of amino acids which do not affect the general immunologic_;.al prop_ertiés of said
20 peptides, : S
' The invention l‘urther relates to monoclonai antibodics clm‘actemed by their abthty
to specifically recognize epitopes contained in the HIV-3 antl.gt‘.ns or compositions as
previously defined, 411d in particular, monoclonal antibodies raised speuﬁully Ag,amst said
antigens and produced by traditional te(,hmques The invention also relates to monm.,lonal
25  antibodies of human or:gm produced by 1mmortahzmg B-cells derived from perwm. mfec.tect '
with ITIV-3, for example, by. transforming the B- cells with Epstein-Barr -v;rus and
subcloning the transformants. | o
The invention likewise relates to thc productlon of polyclonal antisera in animals °
which recognize one or more HIV-3 antz&,em and which are prcxluc,ed by mfectmg animals |
30  with put‘lﬁed HIV-3, ot an HIV-3 antigen, ora combmauon ot mtq,ens. and m partu.ular the _.
proteins or glycoprotems of HIV-3, .

The antnbodies, either polyclonal or monoclonal can be used for a \mde vanety of
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| purposes which include neutralization of HIV-3 infectivity, the detection of HIV-3 ant}geﬁs

iri biological fluids or in infected colls, and the purification of HIV-3 protein and giyc_opirotein

antigens,

ced

The invention further relates to nucleic acids, optionally labeled which are derived in -

part, at teast, from RNA of the HIV-3 retrovirus or of variants of this virus.

The invention refates likewise to the use of ¢DNA or parts of the c¢DNA or the
recombinants containing thet, which are characterized by containing at least a porﬁon of the
cPNA corresponding to the entire genomic RNA of the ITIV-3 retmv:rm. Such LI)NAS may
be used as probes for the Spet.lfic detection of HIV-3 sequences in blolo;,u.al tluids, tissues
and cells. The probes are preferably also labclad, cither radloactively or chenucally,
alternatively using euzymatic, fluorescent or chemiiumincsceni labcls. which enable the
probes to be detected, Preferred pljbbes for the specific detection of HIV-3 and diagnosis of
HIV-3 infection are probes that contain all ot a portion of the ¢cDNA complementary to the
HIV-3 genome, In this context, an especially advantageous probe can be characterized as one
which contains, in particular the nucleic actd sequence contained in clone iso 70-11 and
which inclides the vual LTR-R sequence whu.h is located at both the ’i’ and 3' onds of vical
genomic RNA and at both the 5' and 3' ends of integrated proviral DNA. [n addxtmn,
sequences corresponding to the vu‘al eny gene and which are also included in Lione iso 70-1 1
are also particularly acivantageous . _

It is nevertheless understood that the probes which can be used fm the dmgnos:s of
HIV-3 infection arc in no way limited to the probes described abovu, and that the invention

incorporates all sequences which originate from the HIV-3 genome or its natural['_y occurring

* variants and includes sequences encoding the viral core proteins"(gag gene),the two Forms of

tovetse trancriptase and the cudonuclease (pol gene), as well as the two viral envelope

glycoproteins (eny gcne) _

The invention also relates to HIV-3 nucleic acid sequencc,‘; whlch have bcen
incorporated into 2 recombinant nucleu: acid comprising a nucleic acid !-rum P vector, and
thltlg said cDNA or part of said ¢cDNA inserted therein. Such a c,om.truc..tmn u)uld be ysed
for rcpl icating the viral cDNA or its fra;,ment.s in an organism or cell othcr than the natural
hosst s0 as to provide sul"ﬁuent quantmes ‘of the probe to be used for dtagnostlc pul‘posos

. A probe generated in such a manner can be employed in a dmgnosnc test speuﬁc.
deaecuon ot‘ HIV3 whzch mcorporates the fotlowing essentml steps i
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- labeling of the probe generated as described above by the methods prc?iously

23

described, o L _
- bringing. the probe into contact under stringent hybridization conditions with
, DNA fram iﬁfected-cellq or viral RNA from infected cells or biological fluids,
once said DNA or RNA has been, pletembly App[led to a membrane and has
been rendered accesible to the probe.
- - washing the membrane with a buffer under circumstances in which stringent
conditions are maintained. | | |
- detection of the labeled' probe, preferably by autoradiogi-aptxy in cases in which
the probe has been radioactively labeled, or by a suitable immunodetection

te'clmiqué in case the Qrobe has been labeled chemicatly.

" The invention further relates to a process for the production of HIV-3 rotrovirus |
characterized by culturing humsn T4 iymphﬁcytes or hﬁman lymphocytic colt lines ot
teukemic origin which carry the T4+ .phenotype with lymphocytes or cell lines that have
pxewously been mtected with an isolate of HIV-3 1cuov1ms as well as- reuwermg and
puutymg the rettovnrus from the cultuce medium. '

The invention likewise relates to a process for the ptoduction of antigens of 1IIV-3

' retrovims c_haracterized by lysing the retrovirus, preferably with a detergent, and rocovering

the lysate containing sm(( antigens, _

The invention add:tnonally retates to a process for the production of any of the proteins
or glycoproteins p12, p16, p25, p3l, gpdl, gpl20 or reverse trancriptase as previously
defined, or a bart thereof, characterized by inserting the nucleic acid cncoding the proteins
or glycoproteins in an e}xpression vector, ti-ansforming a host with said veetor, culturing the
transformed host as wéll as recovering and purifying the expressed protein. The procoss
includes vectors Whiéh.may or nigty not direct the synthesis of [usion proteins and includes
but is not lix_niséd to bacterial expression vectors, mammalian expression vectors such as

vaccinla virus, and vectors based on baculovitus for the exptession of cloned genes in insect
cells. |
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In figures 1 to 16, the designations ¥YIIV-3 (ANT 70) and HIV-3 (ANT 70 NA) refer to two
straine of a now HIV-3 virus isolated from & Cameroonian woman and her pér‘tner from
'which HIV-3 (ANT 70) has been-deposited under ECACC V8060301,

Figure | shows a procedure for preparing cleavage maps of viral proteins,

Figare 2 shows differential antigen capturing on virus-containing culture supernatants.
Ditferential Antigen czipnlx'ing WAS perfoi‘med- as described in the text. The solid line
represenfs’; the results obtained using the broad-spectrum anti-HIV-1IgG while the broken line
depicts the results obtai;ned using an IgG which was rather spec:iﬁc for HIV-L. The titrations
shown in pancls A-E aée .typical for HIV-1. Péne! F shows the result obtained with HIV-3
(ANT 70) containing supernatant. )

Figure 3 shows differential antigen capturing on HIV-1 and HIV-3 .(ANT 70 NA)
supernatants. _

Differential antigen capturing was pertormed as descrihed in the text. The solid linc depicts
the results obtained on plates coated with the broad spectrum anti-HIV IgG while the broken

line r_epres.ents the results obtained on plates coated with Tg( which shows less crossreactivity
with HIV types other then HIV-1,

Figure 4 shows the reactivity of anti-HIV sera on HIV-1 and HIV-2 Western Blot strips.
The reactivities of 3 differcat sera on HIV-1 and HIV-2 Western blaot strips are shown. Sera:
L. anti-HIV-1, 2. anti-HIV-3 (ANT 70), 3. anti-HIV-2 (isolate 53). The molecular weights

indicated are those given by the manufacturer (Dupont Biotcch). '

_E_xgm_i relutes to the comparison of gag and 110_[ prnrems of sevemi HIV—I isolates,

HIV-2rod and HIV-3 (ANT 70).
Pmtems were separated electmphoretically and blmted as desceribed. The blot waq mcubated

thh a btoad-spectrum anti- HIV anuserum followed hy (antl-humzm !gG) ! alkulme _ |

_ phosphatase~ labeled wn_pugam to v&suahze the proteins,
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A, H_IV;2rod, B.-an HIV-1 laboratory isolate, C. HIV-3 (ANT 70),_ D. an HIV-1 laboratory
isolate, E. HIV-1 (SF4),

25

Bigure 6 shows a comparison of HIV-3 (ANT 70) and HIV-3 '(ANT 70 NA) proteins. -

DProteins were sepacated electrophoretically and blotted as

dwc.ﬂhed Che blot was lm.ubated with the BSR antiserum followed by alkaline phcwphataqc
antl-human IeG conjugatc to vasualuve the proteing. Lane t: HIV.3 (ANT 70 NA), lane 2:
HIV-3 (ANT 70), lane 3: HIV-1 (ST'4). The apparent intensity difference between lanes 1 and

2 is caused by the difference in the amount of material loaded.

Figure 7 relates to the jai)ility of various human anti-IIIV-1 sera to capture viral antigens;

A number of human s;era were diluted 1:1000 _and coated directly on microwell plateé.
l)etergent-treated cultu'__re supernatants containing HIV-1 (SF4), HIV-3 (ANT 70), HIV-2rod
or HIV-2 (isolate 535 were incubated and the bound antigen was detected using a
btoadepectrum (antt-HIV) / hmsemdlsh peroxidase con;ug ate. Sera [-7 were of African
origin while sera 8-11 were from Eumpems. The greater ability of African sera to capture

non-HIV-1 antigen can, in part, be explained by their higher anti-p24 titers (data not shown).

Figure. 8 shows the effect of coating IgG dilution on the binding of HIV isolates.
Succesive 2-fold dilutions were made of four different sera, beginning at a dilution of 1:1000
and were used to coat m‘icroﬁ:ell platés. Detergent-treated sﬁpernatants of HIV-1 (SP4), HIV-
3 (ANT 70), HIV-2rod and HIV-2 (iéolate 33) were diluted to give- aﬁf;roximat_ely the same
dpl;ical dénsity on [ﬂ‘lt&S coated with the antiserum shown in panel B at a dilution. of 1:1000.
Bound antngen was detccted using the broad-spectrum (antx—HW 1g3) # hotseradish peroxidase
conjugate, '

Pigure 9 shows antigen capturing of virus isolates using human polyclonal and mouse
anti-HIV -1 monoclonal antibodies,

We_:_l__ls were coated and. incubated as descri'bed, in the text. The fgGy used afg: as t‘ollows:‘

L. human polyclonal anti-HIV IgG 2. MAb CLB 59 3. MAb CLB 21 4, MAb CLB 64,

5. MAb CL'B 14, 6. MAb CLB 16, 7. MAb CLB 47, 8. MAb CLB 13.6 (anti-p18), 9. MAb
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CLB 19.7, 10. Mab CLB 13.4_(ami-p18);_.

E(gmg_lﬂ is a comparlson of the reacnvxty ol‘ buman anti-fITV 'mtnst,m to different HIV
types.

Tysates of HIV-1 (9F4) HIV-3 (ANT 70), HIV—2rod and IIIV-2 (isolate 53) were separated
electrophoretically on SDS—polyacrylamtdc gels, blotted oo nitrocellulose, and incubated '

with a high titer anti-HIV-1 antiserum (panel A), a lower titer anti-HIV-1 antiserum (panel .

- B), serum from the wdr'nm from whom HIV-3 (ANT 70) was iqolated (pzmol C), her partner

from which HIV-3 (ANT 70 NA) was isolated (panef D) and zmts-IIIVQ antiserum from the

person from whom H[V-2 (isolate 53) was isolated {pancl B).

Figute 11 shows the titrations of anti-HIV sera by enzyme immunoassay.

. Microwell plates were coated with lysates of HIV-1 (SF4), ANT 70 and I-IIV-2 (isofate 53).

Serum from an HIV.1.infected European (left pan_elﬂ)., antisemtﬁ w0 HIV-3 (ANT 70 NA)
(center panel) and antiserum to HIV-2 (isolate S3) (vight panet) were titrated in 2-fold

dilutions beginning at g dilution of 1:100 on all three coated plates, :
Figure 12 shows the positions of methionine and tryptophan residues in viral gag and pol

gene produets, _ .

Amino acid positions for the p17 gag proteins ace given starting froth the first methionine in
the coding sequence.- r’asitiuns for the p24 gag protein are given starting at the p17/p24
protedlytic cleavage site. Positions for the pol gene are shown after alignment with the
highly conserved tryptc}phan doublet in the HIV-1 sequence at positions 556 and 557, The
positions of a conserved Iprotease sequence; the protease/reverse transcriptase cleavage site
and the reverse transcriptase/endonucleage cteavagé site are indicated. In this case, the terms
p24 and pl7 are used in the genetic sense to refer to the largest and sccond largest viral core |

{Jl'otéitas tespectively. The term "HIV-2 (LAV—2)" is & synonym for IIIV.2 rod.

. .Eigg re [Jisa c'nmpariq:nn of partial cleavhge praducts of gag and pol gene procluct‘; of HIV-1 - ‘
(804) (V-1 in the ﬁz,ure) HIV-3 (ANT '70) (lsolatc 70 in the figure) (ANT 70), FIIV-'Zmd
. (HIV-2 (LAV-2) in the figure) and HIV—2 (lsolatl.. 53) (isolate 53 in the ﬁgme) Tht. terms

p24 and p17 are used in the genetic sense to indicate the largest and second largese vieal cote
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Bigure {4 shows hybridization of cDNA probes to viral RNA.,
Viral RNA from HIV-1 (SF4), HIV-2rod, and HIV-3 (ANT 70) were spotted onto a

membrane filter as described in Materials and Methods., The filters were hybridized under .

either ndmtri-ngent (A) or stringent conditions and autoradiographed.

| Figure 15 shows hybridization of HIV-3 (ANT 70) cDNA (iso 70-11) to genomic DNA from -
uninfected and HIV-infected cells, '

Genomic DNA from the cell lines listed below was subjocted to resteiction enzyme cleavage,

separated electrophoretically and blotted. Hybridizations were carried out as doscribod in

Materials and Methads,

Lane

c o ®m >

beus

Panel A ; Hybridization with iso 70-11

DNA
lambda
iso 19 (BIV-1)

‘iso 10 (HIV-1)

lambda

TLV-3 (ANT 70)
HIV-3 (ANT 70)
HIV-3 (AN 70)
HIV-1 (SFd)
INV-1 (SF4)
HIV-1 (SF4)
MT4 (uninfected)

HUT 78 (uninfected) Pst I

The samples are as Follows:

Restriction enzyme digestion
Hind 1L | |
Pst [

Pst I, EcoRI

Hind [II

Iind I

Pst

Pst I, BeoRY
Hind IIT
Pst [

Pst [, EcoRI
Pst I

Panel B ; Hybridization with iso 70-11 Bgl TU/Sal T fragtment.
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Figure 16 relates to the location of a number of restriction enzyme cleavage sites in the
HIV-3 insert contained: in iso 70-11 DNA.

The fragm'ent containg no internal blea_vagc sitcs for EcoRI, Bam HI, Hinc II, or Xba I,

28
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EX

MATERIALS AND METHODS

a. Virus strains and cell lines.

HUT-78 cells chronically infected with ARV-4 (HIV-1 S1H4), originally isolated by

~J. Levy, San Francisco, U.S.A. (20) and uninfected HU1-78 cells were kindly provided by -

S. Sprecher, Brusscls, 'Belgium.' LAV-2rod originally from L. Mbntagnicr Paris, and CEM
cells were obtained from J. De Smeyter Leuven, Belgium. [solate 53, an HIV-2 isolate, was

isolated in this laboratory (21).

b, Virus isolations.

Vitus isolations were performed in a manner similar to that described by Levy and
Shimabukuro (22), with modifications. T.ym'phoc'ytés- from patients as well as hea[thy donors
were igolated from hepatinized whole bloé'd on _f.ymphoprcp (Nyégii&l‘d and Co., Oslo,
NOrw*ty) and were oulimed in RPMI 1640 umtaining 20 mM HEPES, 15 berccnt fotat calf
serum (Gibeo), 5 pg/mi hydracortisonc (Merck) 75 U/ml IL-2 and 2 pg/ml poiybrene
(Aldrich). _

Lymphocytes from healthy donors were stimulated with 2 pg/ml phytohemagglutinin
(PHA, Wellcome) for 3 days prior to use. Presh PELA-stimulated lymphocytes were added

to the virus isolation cuttures every 3 to 4 days. Cultures were monitored for cytopathic

“effect, immunofluorescence, using a broad specificity, polyclonal reference antiserum (23).

and the presence of antigen in the cnfture supérnatants (Innotest VCA- HIV, Innogenetics).
The broad specificity reference (BSR) anti-serum used was derived from an HIV-1-infected
donor and was shown expetimentally to have an exceptionally high titer > 1.000.000 in an

onzyme immunoa'ss'ty based on recorabinant FITV- 1 p24 protein) and to crossreact serongly

'thh the gag and pot gene products of othel HIV types, in particular, IIIV—2 Reverse
‘tmnsc.llptase was also assayed essenually as described (24). )

[n order to ostablwh chronically mfe(,ted permanent L.elt hneq. v1rus-infected prim'lry o
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lyraphoeytes were co-cultured with Molt 4 clone 8 cells (25), kindly provided by N.

30

Yamamoto, Yamaguchi, Japan, and monitored for cell growth. Virus production was

monitored by the reverse trancriptase assay as well as antigen capturing.

S Differontial antig 1

A tost system was developed whereby a distinction can be mado between HIV-1 and
other related human immunodeticieticy viruses. The system is based on a comparison the
ability of two different. polyclonal TgG preparations, one with a broad anti-HIV specificity
which is duc to its exceptionally high titer, particularly agaiost the majdr core protein, and
10 . one with a lower titer which reacts preferentially with HIV-1, to capture detergent-treated
virus in culture supernatants. Detection of captured antigen is achieved by using a (broad

specificity IgG) / horseradish peroxidase conjugate.

The test detects primarily but not exclusively the p24 core protein.

15 anti i -
‘The panel of monoclonal antibodies used has been described (26). The antibodies

were prepated against native viral proteins in T'riton X-100-disrupted HIV-1 preparations,

20 a. Electrophoresis.

Polyacrylamide gel electrophoresas of viral proteins was performed essentially as
desceibed by Maizel (27).

25 b. Protein blotting.
Blotting was performed either in 2 Bio-Rad transhlot cell at 400 mA for 4 hours using

“the carbonate buffer described’by Dunn (28) or using the L_KB semi-dry blotting apparatus

at 0.8 mA/em? for | hour in 48 mM Tris, 39 mM glycine, 0.0375 % sodium dodecylsulfate

30 (SDS) and 20 % methanol,

c. Generation of partial cleavage products. |
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Viral proteins were analyzed by the technique shown in Figure 1. Advantage was |

31

taken of the fact that corcesponding proteins from the various isolates have similar molecular
weights. Pmteiﬁ's were separated on 12.5 percent SDS- poiyacrylamide gels together with
a marker lane of ARV-4 proteins which was excised following elec.trophorcms blotted and
incubated with an anti-HIV antiserum to tevcal the positions of the viral proteins. The
matker blot was in tuen used to locate the approximate positions in the Coomassie blue
stained portion of the gel of the viral proteins to be cleaved. Ilorizontal gel slices containing

the proteins were excised, transforred to glass tubes and subjected to chemical cleavage.
{. Cyanogen bromide cleavage

The gel slice was incuhated with 10 ml of a treshly prepared 4_0 mg/ml solution of
CNBr (Merck) in.0.3 N HCI for 3 hours at room tempetature in a 1'um§ 'hpod; Tlotlowing '
the incubation, the gel slice was equilibrated with SDS-sample bufﬁ:r' for electrophoresis in

the second dimension.
2, BNPS-Skatole cleavage.

The gél slice was incubated with 10 ml of a freshly prepared :szi_t'u't.'a'tcd solution of
?.-(-2'-_ﬁitruphenylsulfenyl)— 3-methyl-3'-bromoindolinire (BNPS-SI{M(’)!&, Pictce) in 70
percent acetic acid; 30 % H20 containing 0.1 % phenol, for 3 houré at room temperature,
protected from light. Following the incubation, the gel slice was cqutllbrated by repeated
washing in SDS-electraphoresis sample buffer. _

Following cleavage, the md:v:dual lanos wore excised from the 1,6! slices, rotated 90°
and placed on top of a 10 to 20 percent SDS-polyacrylamide graduant- gel On c.ompletlol'l

of electrophoresis, the gel was blotted onto nitrocellulose (&chlelcher and Sc.huell) aud

" blocked with’ PRS containing 1 mg/ml casein (Merc.k) Onty cleavage produc,ts w:th

molecular weights in excess of 10 kD - are able to be visualized smc.e peptldt..s with lower

molecular weights do not bind efficiently to mtroc.ellulme Blots wcre mcubated wnth 4 broad ;
spectrum anti-HIV antiserum followed by gmt anti-human [;,G alkalme phos;phatase' :
conjugate (Pmmega) Partial cleavage products were then vnuahzod by reaction w:th"
5- hmmo-4-chloro-3-mdolylphosphale and nitro blue tetrazollum (Stgma) - |



“n

10

s

25

30

-

as Been Replaced

i \l\\\\\\\l\\\\l\\

32
Vical Nucleic Acids

" a. Hybridization to viral RNA,

Virus from c,ulture supernatants was harvested by peiletmg thmugh cushions of 20 %
sucrose by c.entnfuc.atmn at 26.500 rpm for 1,5 hrs. at 4°C and ‘was distupted in 10 mM
Tris, pH 7.4, 10 mM NaCl, 10 mM EDTA containing 0,5 % sodium dodecylsulfate,
Aliquots of the distupted virus were spotted onto a ﬁmmbrame of Hybond 1 ('Amershmﬁ) in
amounts c.orrespondmg to 5, 2.5, 1.25 and 0.62 milliliters of angmal culture supernatants.
The RNA doposited onto the filter was fixed to the membrane by umd iation with ulteaviolet
light for 2 min, ‘T'he RNA bound to the filter was then subjecied to hybridization with an
IfIV-l ¢DNA probe which had been labeled by nick translation with 32p—dCTP. The
hybridization was catried out under stringeut conditions in 3 X SSC, 0,5 % iﬁil_lc powder, 1
% SDS, 10 % dextran sulfate and 50 % formamide at 42°C for 18 hrs. Foliuwing
hybridization, the filter was washed twice under striﬁgent conditions in0.L XSSCand 0.1 -
% SDS tor 30 minutes. Hybridization was detected by au'tomd.iog'raphy ‘at -70°C with
enhancing screens. Hybridzzatlons were similarly pertormed ysing a. plobc derived from the
chy region of HIV-2, _ _

Hybr:dnzations wete also performed under nonstringent c0nd-itions'in 5X88C,25%
t‘or.mamidc, 5 X Denhardts solution, 10 % dextran sulit"ate,'aml 100 pg/mi dehaiured salmon
spén’u DNA at 37°C overnight. The filter was subsequontly washed _4.times for 15 minutes

ins X $SC, 0.1 % SDS at room temperature and autoracﬁographcd.
b. Preparation of ANT 70 cDNA

Virus was pelleted from 1 liter of culture supernatant using polyethylene glyeol 6000,
recdissolved in PBS and pelleted througﬂ 220 % sucmsé cushim.l.. The res_tilting pellet of
virus was disrupted in § M guanidiniam chlotide in 20 mM sodism phos‘phate; buffer, pH 6.5,
containing 20 mM dithiotreitol and 0.5 % NP-40, Solid CsCl was added to a cdncentrzitibn
of 2 mblar ~ The solution contaihing discupted virus was iayered'nﬁ'to' a ous‘hion'of 3 7M
CsCl containing 0.1 M EDTA and the viral RNA was pelleted by centrxtugatxon at 25.000
ina Bt,ckman SW 28 rotor at 15°C for 20 hrs Followmg centrlfugation. the RNA was
redtssolved exmmd with phenol and precupltated with ethanol and 2 M LiCl
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Onc-ttt'th of the viral RNA prepared was used to dirvect the fnst step in the synthesis

of cDNA using a kit supplied by Amersham, ¢DNA synthesis was pruncd using oligo 7).
"The synthesis was carried out usmg the reverse trancriptase supplied with the kit.

Sceond strand synthcsis was petformed using E. coli DNA pbtymerase [ in the presence of

RNasc H to digest away the RNA strand of the RNA/DNA hybrid. The synthesis of the

“second strand was performed in the presence of 32p-dCTP to label the cDNA. The t'csil-lting ‘
 eDNA wastrc'xtcd with T4 DNA polymerase to create bluut ends, the cDNA was tn&thyl&t&d

to protect poqublt. internal BeoRI cieava&e sites, and was then coupled to EcoRI linkets
(Amersham). The BeoRI sites in the linkers were then cleaved and the cDNA was sized on
a 1.2 % agarose gel. The region of the gél _corrc;spon_ding to a cDNA length of 500 to 2000

base pairs was excised, and the ¢cDNA was eluted and cloned in the vector pUC13 which had

previously been cleaved with EcoRI and dephosphorylated. After ligatibn, the DNA was

used to transform competent cells of E. coli MC1016 (lambda). The resulting colonies were
teansferred to Pall membrane t“tlters (Pall Biodync),' lysed and denatured with 1.5 M NaCl,
0.5 M NAQH and neutralized with 3 M NaOAc, pH 5.5. Screening of colonies harboring

an insert of HIV-3 was carried out by hybridization undcr moderately stringent conditions in

5 X 88C, 5 X Denhardts solution, 0.2 % SDS, 250 mg/ml denatured salmon speem DNA

overmght at 65°C. Hybridization was performed using the HIV-1 Sae..I-,Ec,,oRI fragment.

Tollowing hybridization, the filters were washed as follows:

L. Lh. in2 X SSC, 6‘1 % SDS at room cemperaiure.
2. 30 minutes in 0.1 X S8C, 0.1 % SDS at room temperature.
3. 20 minutey in' 2X SSC, 0.1 % SDS at 42°C.
4. 20 minutes in 0.1 X SSC, 0.1 % SDS at 65°C.
After washing, the’ filters were autoradiogmphed at 70°C usmg, mtens tfymg sc.re,ema
Hybridizations were also perfo: med undcr the nonstrmgent c.ondmons used for
nonstringent hybridization of the HIV-1 and IIIV-2 probe.

¢. Analysis of cDNA clones.

Colonies giving.a positive hybridization signal were grown for analysis. *Plasmids
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were isolated, cleaved with EcoRI and subjected to agarose gel electrophoresis to confirm the

presence of an insert and to determine its size. Of 96 colonies analyzed 17 were found to

contain inserts. [ive were tuken for further analysis and ranged in size from approximately

800 to 1600 base pairs in length,

d. Sequence determinations.

Nucleotide sequence determinations were performécl according to the
dideoxynucleotide method of Sanger (Proc. Natl. Acad. Sci. USA 74: 5463-6467, 1977),

using z kit supplied by Boehringer. Sequeﬁcing was éartied out using 17-mer M12 primers.

¢. Hybridizations of ANT 70 cDNA to HIV-1 and HIV-2 viral RNA,

The ANT 70 ¢cDNA clone containing the largest insert (zsu 70-11) was used for
hybrlduatmn to the filter onto whlch viral RNAs had been deposited.

Hybridization was performed under smngent conditions in 3 X S8C, 0.5 % milk

' powder, % SDS, 10 % dextran sulfate, and 50 % formamide at 42°C for 18 hrs.

Hollowing hybridization, the filter was washed with 0.1 X SSC, 0.1 % SDS at 65°C (230
minute washes) after which the filter was’ autoradxogzaphed at -70°C with an mtenufymg
screen, _'

Genomic DNA was ét}so prepared from cells infected with HIV-1 (SF4), isolate ANT
70, as well as uninfected control cells, Fouo{ving restriction enzyme cleavage, the genomic
DNA was separated on a 0.8 % aga_rose-géi, transferred to a Hybond N membrane
(Amersham) and was then hybridized with 32p-lab_eled DNA from clone iso 70-11 under
stringent conditions in' 50 % formamide, 10 % dextrétn sulfate, 3 X SSPE (I X SSPE is 180
wM/NaCl, 10 mM NaH2PO4, pH 7.4, 1 mM EIYTA, pH 7.4), | % SDS and 0.5 % milk
powdet. Fol'lowing hybridization, t_he'filter Wg_s washed as follows: |

- 15 minutes with 2 X SSC. 0.1 % SDS at room temperature.
- 15 minutes with 0.5 X SSC, 0.1 % SDS at room temperature.
- 15 minutes with 0.1 X SSC,“O.l % SDS at room temperature,

- 30 minutes with 0.1 X SSC, 1 % SDS at 52°C.
: . S . * This Sheet Has Been Replace
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. The filter was then autorédiographcd at -70°C using an mtensntymg screen.,

RESULTS

As part of a continuing study on heterosexual trangsmission of HIV, a virus isolation

was performed from blood from a Cameroonian woman and her partner,- The womman is the

~ partner of an HIV- seropositive man with generalized lymphadenopathy. Serum from the

woman was moderately positi\}e (eatio O.D Jeut-off of 4.5) in the enzyrme-linked -
immun;)sorbent assay (BIA, Organon Teknika) and had. a low titer (1/40) in the |
immunofluorescent antibody assay for IIIV-1 'but gave ambiguous results in the HIV-1
Western blot assay with clear bands at..p33, P53/5-5.a-nd p64 but very weak bunds at p24,
gpd! and gp120. The woman had elevated serum IgG and IgM levels and a CD4/CD8 ratio
of 0.46,  Virus .waq isolated by co- cultivation of the woman's lymphocytes- with
PI IA-stlmulated lymphocytes from healthy unmtcctcd donors. At‘tet 52 days in culture, virus
was detected in the culture as judged by the presence of syn«.ytm and on the basis of positive
immunofluorescence ohserved whena labomtory reference anti-IIIV antiserum was incubated -
with acetone-fixed cells from the culture. The presence of reverse transcriptase was also
detected in the culture supernatant ( 10* cpm/ml, 27 X background), Cell-free culture
supernatant was used to passage the virus on fresh lymphocytes. After .15 days, CPE was
again obsorved and reverse transcriptase detected in the superrmtaht. A _cmﬁparison of
dctcrgent—trcatcd: culture supérnataht from this isolate (ANT 7.0) with other isolates by
differential antigen capturing revealed, however, that this isolate was not TIIV-1.

These results are illustrated in Figute 2. It is evident by t'hé lower O. D values that
ANT 70 is, i contrast to the other isolates, poorly recoghized by the HIV-1 specific IgG .
but, like the other 1sol-nes was readtly captutcd by the broad spec:ficlty Ig(: (panel F). The

‘other 1solal:es which were subsequently all shown to be HIV-1 strams usmg an HIV-I“

specific MAb (CLB MAb 14), all gave hxgher 0.D. values on the plates coated with speufic :'
I;,G than on plates coated with the broad speutncity reference IyG. | |
~ An attempt was made to transfer the virus to a permanent cell lme by co—cultivatmg .
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ANT 70-infected primary lymphocytes with Molt 4 clone 8 cells. In the initial phase of the

36

infectimi, extensive cytopathic effect was observed with syncytium formation and cell death.
Within several weeks, cell growth was detected. The cells gave a positive

immunofluorescence when tosted using a broad spectrum anti-LI{V antiserum and the presence

~ of antigen and reverse transcriptase was easily detectable in the culture supernatant.

.Virus was similarly isolated from the partner of the woman from whom ANT 70 was
isolated (str-ain ANT 70 NA). The man was suffering from lymphadenopathy and was
classified as class 3 accordiﬁg to the CDC classification system. The man a.lso had elevated
scrum IgM and IgG levels and a CD4/CDS8 ratio of 0.4, Virus was detected in the
supernatant of the culture on day 18. Detergent-traated Stl[)(‘fth‘lt'lﬁt éontainin’g this virus wﬁs
also andly.zed by differential antigen capturing and found to react in 2 manner similar to ANT
70 (Figure 3) The binding of Antlz,en derived from this isolate was again less with TIIV-1
specific [5,(3 than with the broad SpEleiCIty IgG. '

Serum from the person h‘om whom this tqnlate was de,rwed was incubated with HIV-1
and HIV-2 Western blot strips (Biotech). Additional strips were also incubated with serum
from a donor infected with HIV-1 as well as serum from the person from whom HIV-2
(isolate 53) was isolated, These results aré shown in Figure 4 Serum from thc petson
infected with }_\NT 70 NA érossreacted to a sigaificant extent '_'w_i!;h vittually a1l HIV.1
proteing, including the envelope' proteins. I[n contrast, sebuﬁ‘a trom .the HIV-2-infected
individual crossreacted only with the gag p24 protein, p34 endonu(.leuee and p68 reverse
transcriptase. The anti-HIV-1 serum recognized only the p26 gag protem of HIV-2, while

serum from the carrier of ANT 70 NA isolate recognizes this protein and the HIV-2 roverse

transcriptase.

L & 4 : f [

Vitus in the culture supernatant was 'pr-ecipitz;ted using p(ilyethyleh;e glyu)l 6000
(Merck) and the resulting material was redissotved and pelléted' through & 15 percent sucrose
cushion, The pelleted virus was dissociated in SDS-sample but’fe_f*imd analyzed by
polyaceylamide gel electrophoresis t‘ollowed by protein blotting, ;'I‘Ihé:bldt' shoWn in tigure
5, was incubated with 2 broad speclfictty anti-HIV serum to reveal the viral pmtems

fn addition to reacting with all of the HIV-I viral pwtems the BSR :muserum also' K
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.cros:sreacts with the gag and pol gene products of HIV-2. This antiserum clearly recognizes
the gag and pol gene products of ANT 70 as well. It is evident that the molecular weights
of the ANT 70 gene products differ from those of either II[V—l or [IIV-2. The molecular
weights of the various viral proteins are Summatizcci intable 1. The variability in the HIV—I
5 p17/p18 protein is due to a 6 amino acid insettion which is present in some steains between
po‘;ition’q 120 and 121 in the HIV-1 HXB2 sequence. A clompariqon of the pmtéinq from
ANT 70 and ANT 70 NA are shown in figurc 6. The molecular wctghts of all of the
protcms of ANT 70 NA identical to thosc of ANT 70,
In order to investigate further the antigenic relatmnshi;i between HIV-1, HIV-2 and
10 . ANT 70, a series of African and .European anti- HIV-1 sera were diluted 1:1000 and used
to coat microwell plates for antigen capturing.
Detergent-treated culture supernatant containing HIV-1, ANT-70, HIV-2 (LAV-2rod)
and HIV-2 (isolate 53) were diluted and the ability of each antiserum to capture the four
different l‘mlates was analyzed. Representdtwe results are shown in Figure 7. It can be seen
I5 from this experiment that the ability of the various sera to capture HIV-1 is in no way related
to their ability to capture either _I-IIV-2 or ANT 70. In contrast, the ability of these sera to
capture LAV-2rod, the proéotype I-HV-2 strain, is strongly cortelated with the ability of these
sera to capture isolate 53, which is also an I-{IV-Z stnun but an mdcpendent lSOldtﬂ These
data indicate that ANT 70 is neither HIV-l nor I—IIV-2
20 ' - Inaseries of related antigen capturing experiments, four African anﬁ-_[HV—l sera were
chosen in order to access their ability to bind HIV-1, AN-T 70, HIV-2 (LAV-Zmd) and.
HIV-2 (isolate 53) when the IgGs were coated at different dilutions. Culture supernatants
were diluted so as to give approximately the same optical density when captured on plates
coated with the IgG used in panel B of fi_guré 8. Dilutions of the four sera were coated and
25 vitus- containing supernatant was added. The assumption was made that similar viruses
should give rise to simitar titration curves. Indeed, in Pigure §, LAV-2rad and isolate 53
both react similarly with the coated IgGs. On the other hand, ANT 70 ;,zWe more intense
signals at higher IgG dilutions than did either of the HIV-2 isolates and the shapes of the
curyes obtained with ANT 70 resemble mote c.losely the curves obtained for HIV-1, except

30 that the optical densities are consistently lower.
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A panel of mouse monoclonal antibodies (MAbs) prepared against the HIV-1 p24 core

protoin was tested for their ability to crossreact with ANT 70 and HIV-2 isolates. In

* principle, any pancl of anti- HIV-1 p24 monoclonal antibodies can be used, as long as the

series includes monoclonal antibodies which react with different epitopes on the HIV-1 p24
molecule. Ascites fluid containing the antibodies was diluted and used to coat micrqwell
plates, Detergent-treated, virus-containing supernatants were then added to the cdatecl wells,
Bound antigen was detected using BSR-HIV IgGs ct)njugdted to hor semdlsh peroxidase. The
results obtained are shown in Figure 9. .

In control welly coated with polycional broad spectrum IgGs, all virus-containing
supernatants gave optical densities which exceeded fhe_ limits of the microwell plate reader.
However, when tested in wells coated with the various monoclonal antibodies, quite a
difforent pattern emerged. Previous studies indicated that all of the MAbs tested react against
ditferent epitopes. on the p24 molecule with the exception of MAbs CLB 59 and CLB 21 |
which have heen shown to' recognize the same cpitope. Both of these two MAbs react
st_rongiy with HIV-1 as expected and also give a measurable signal with ANT 70 but fail to
re.';wt with either of the HIV-2 straing, Two other MAbs, CLB 64 and CLB 14, bound T1IV-1
well and showed -a weak affinity for ANT 70 aé_'weil as the two HIV- 2 isoiates. In

particular, MAb CLB 14 has been shown to recognize all HIV-1 isolates well (> 150 tested).

- This MAb must therefore bind to a very highly conserved epitope, remnants of which can

also be detected in other human immunodeficiency viruses. The other MAbs to p24 (CLB
16, 47 and 19.’7) and two others Which wete raised against the HIV-1 p18 protein (CL.B 13.4
and CLQ 13,6), failed to recognize either ANT 70 or the two HIV-2 isolates but did capture
the éorresponding H[V;l antigens. :

Protein blots of Vu'al prote1m from HIV-1 (ARV 4), ANT 70 and HIV-2 (LAVZrod)
weré prepared after eier.truphoresm of detergent- solubilized extracts ' and iricubated with

various human sera (Figure 10). Panel A shows the reaction of the broad specificity

: labora_tory reference serum with the threé virus isolates. [n panel B, an ant-HIV-1
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antiscrum was incubated with the blot and recogniies preferentially HIV-1 proteins. Serum

from the wornan from whom ANT 70 was isolated (panct C) and her partner (panel ) were

tested for their ability to recogunize other viral isolates. Both of thése. sera preferentially

* recognize ANT 70 including the gp120 envelope protein of this virus, Scrum from'the partner

has a higher titer than serum from the woman from whom ANT 70 was isolated and
recognizos the gpdl of HIV-1, Both of these sera have a higher affinity for ANT 70 than
for TIIV-1 or the HIV-2 isolates. In contrast, éerutu trom the person from whqin III_V-2

isolate 53 was isolated binds preferentially to HIV-2 proteink and recognizes the HIV-2 gp120

envelope proi:eiu of this virug as well as the gp4 ! transmembrane protein (panel E). [t docs

not react with glycoproteins of H{V-l or ANT 70. These resuits fucther indicate that ANT

70 is different from either HIV-I or HIV-2

_ Enzyme immunosotbent assays using coated viral proteins titrations of anti-HIV-(,

anti-ANT' 70 and anti-HIV-2 sera were performed in microwell plates coated with HYV-1

(ARV-4), ANT 70 and HIV.2 (isolate 53) viral lysates. Two-fold dilutions of each sera,
beginning at an initial ditution of 1:100, wete tested far their abili_fy to hind to the coated
antigen. Bdund antibody was detected using a hm-se'radish per’nkidase—labelcd goat
anti-human IgG conjugate. These results are shown in Figﬁre 11. The anti- H[Vil serunt
tecognized p'referentialiy the HIV-1 proteins but shows a significant amount of crogsreaction
with ANT 70 'prot.eins. "The HIV-2 proteins were barcly detected. [ cortrast, anti-ANT 70
serum prefetentially recognized ANT 70 proteing, showed crossreactivity toward HIV-1

proteins, and reacted better with the HIV-2 coated wells than did the anti-HIV-1 serum as
evidenced by the ﬁighef optical density values obtained. The anti-HIV-2 serum had a very
low titer but nevertheloss reacted best with HIV-2 protcins. No defectahle signal was
observed on HIV-1.0r ANT 70 coated wells. The inahility to detect crossreaction in _thfs

instance is undoubtedly related to the low anti-HIV titer of this serum,
Aunalysis of partial chemical cleavage products of .viral proteins

The two reagents used for chemxcal cleavage, cyanogen bromide and RNPQ-skatole

‘were chosen because ot their high speuﬁcmeq for methionone (29) and tryptophan (’%0)

respectively. These two amino acids are also rather hydrophob ic and are theretnre also less

likely to be found focated in- epitopes on the outer surfaces of protein molecules (31).
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Examination of published amino sequences of the gag and pol gene products of HIV-1
(32-36), HIV-2 (19), SIVagm (10), SIVmac (9), equine infectious anemia virus (BIAV,37)

and Visna (38) reveals that while there is little amino acid hotmology betwecn some of these

diverse isolates, maﬁy of the positions of the methionine residues in these proteins and, to an

even groater extent, the tryptophda residues, are strikingly conserved (figure 12).
Ruthcrmore, intraspecies vatiation in these residues is minimal or aﬁsent, at least in the case
of [TIV-1 (36) and probably holds true for all of the human and simian immunodeficiency
retroviruses. | | |

The partial dlgesuon patterns of the gag and p.Ql gene proctucts of HIV-1, ANT 70,
HIV-2 (LAVrod) and HIV-2 (isolate 53) are shown in Figure 13, _

Inspection of the CNBr cleavage patterns of the p24 protein from the four isolates
reveals that the patterns generated for HIV-2 (.LAV-Zrod) and HIV-2 (isolate 53} are
identical. . ' '

Different patterns, however, ate observed for HIV-1 and for ANT 70. Thus,
significant differences exist in the locations _'ot‘ the methionine residues in the tmajor core
protein of HIV.1, ANT 70 and HIV-2. [u the case of the pl7 core protein, dift‘_erenées; are
ohserved between the two HIV-2 isolates. Inspection of the published sequence for l-UV—imd
indicates that there is a methionine focated 18 amino acids from the cai‘boxyl terminus of this
protein. We conclude that this methionine tmust be absent in the cocresponding protein from
isolate '53. Brom the- cleavage pattern it is also possible to deduce the lpresem.:e of a
methionine near (10-15 amino acids) one of the termihé of the pl6 from ANT 70. CNBr
cleavage of the retroviral reverse transcriptase reveals that again, the proteins from the two
HIV-2 isolates are {dentic'x.l while different patterns are observed for both HIV-1 and ANT
70 proteins. In the case of the p31 endomlciease detived from the 3'-portion of the pQ_l
gone, smulant:es can be deduced between all of the isolates although some minor differonces
are appatent, |

BNPS-skatole cieava;,,c of the p24 proteins from the four isolates reqtllts"in strikingly
similar patterns. Itis cvudent from Figure 8 that this is to be expected since the tryptophan
positions in thts protem are very highly conserved, particularly for the retrovituses of human
and simian origin, We conclude that the tryptophan positions in the ANT 70 p25 pmtem also
contorm to this pattern. Inspection of the patterns reveals, however, that minor differences -

can be observed, not in the overall appearance of the pattern but rather in the apparent
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molecular weights of the sp_ecies generé!ized by cleavage. [n particular, differences are
detected in the apparent molecular weights of the conteal spots in each pattern. As expected,
the pattéﬂ';s for HIV-2 (LAV-2rod) and HIV.2 (i_golate 53) are identical. The central spot in
the pattern for ANT 70 has howevgr, a larger apparcot molecular wc.ighr while the central
spbt for HIV-1 (ARV-4) has & lower molecular weight. [n regard to the pl6, the positions
of thé tryptophans in the ANT 70 protein appear to resemble more closely the positions of
the trytophans found in the HIV-2 protein. The HIV-1 pl7 has a tryptophan located 16
amino acids frotn the amino terminus of the protein and gives risc to én additional spot not
seen in the ANT 70 and HIV-2 patterns following BNIS-skatole cleavage. ‘I'he tryptophan
carrcsponding to the one at position 36 in the ITIV-1 p17lsequence is conserved in all
isolates. ' ‘

The patterns generated by cleavage of the reverse transcriptase from the four isolates
are complex but it is pncé again apparent that the two HIV-2 isolates arc identical. Patterns
are obtained. for ANT 70 which corresponds neither to the pattern obtained for HIV-I nor to
the HIV-2 battcrn. Différences in apparent molecular weights of the'cleavage products of
the p31 endonuclease are also observed but the patterns generated frmﬁ the corresponding
proteins from HIV-1, ANT 70, and HIV-2 also sho.w common features which suggests a

conserved structure.

a. Hybridization of TIIV-1 and HIV-2 ¢DNA to viral RNAs.

Nucleic acids crosshybridization botween HIV-1 and RNA from the ﬁruses HIV-2 and
ANT 70 vs;v'as evaluated By performing the hyhridization with the SacT-BglIT HIV-1 restriction
fragment which had been inserted into the vector pUC13. This fragment contains a portion
of the 5' LTR, including the R region, the entire gag gene and most of the pol gene of
HIV.1. Under stringent hybridization cond itiom, hybridization was only ohserved hetween
this probe and the RNA derived from HIV-1 (.SF4) No hybridization was ohqerved hetween
the probe and either HIV-2 or ANT 70 (l‘:gure 14). 'This mdlcatcs that the gag and p_ql

regums of HIV-2 and ANT 70 are slgnihcantly different ttom the Lorrespnndmg region of |
HIV-i,
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The HIV-2 probe used contains a séquenca of approximately 100 base pairs derived
from the env gene of HIV-2. This probe hybridized‘ only to HIV-2 RNA under stringent

hybridizat'wn conditions and no'hybridization was observed with either HIV-1 or HIV-3,
b. [lomology between ANT 70 cDNA and sequences of [IIV-1 and HIV-2,

The ¢DNA clone iso 70-11 was used as a probe to assess the degree of nucleic acid
homology between the various virug isolates. The filter onto which aliquots of HIV-1, HIV-2
and ANT 70 had been deposited was subjected to hybridization under stringent conditions,

The results are also showa in Figure 14. The experiment demonstrates that under stringent

hybridization conditions, no crosshybridization can be detected between any of the vitus

isolates, ‘The ANT 70 derived probe hybridizes only to ANT 70, DNA from ANT 70 ¢cDNA

clone iso 70-11 was used for hybridization to blots of restriction enzyme digests of cellular

geriomic DNA from cclls infected with HIV-1 and ANT 70 as welt as DNA from uninfected
cells. The results are shown in Figure 15.. No hybridization was observed in any lanc other
than those lanes containing digests of genmﬁic DNA from ANT 70 infected é«_éils. This also. '
mchmteq that the iso 70-11 inseit is not derived from cellular sequences,

An addmonal hybridization was performed using the Sacl-BglII fragment: [‘mm the iso
70-11 insert which corresponds to the left end of the insert farthest from the sequences
presumably contained within the L'TR and which, by anatogy with HEV-1 and FIIV-2, should
correspond to cnv gena sequences.’ Hybridization with this fragment gave rise to the same

bands as did hybridization with the entire fragment.
¢. Sequence analysis of clone iso 70-11.

The focations of a number of restriction enzyme sites in the iso 70-11 ANT 70 insert

_are shown in Figure 16. Subclones of the insert were mude in pUCI3 and seﬁutenced_ using

the dideoxy-nucleotide-method. -

The presence of a poly A tail confirmed that the iso 70-11 insert is detived t‘rbm-t_hé 3'end

" of the virat RNA. Adjacent to the poly A tail is the sequence cnrrcsponding to tlié R rogion -

of the viral 3' TR, Sequem.e contained in the ANT 70 ¢DNA and lht. vu'al bequem,es o

which they correqpond are shown below: .
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10
CCCATGGATT
60
ACATCTCTAG
"~ 110
CCAGAAGGAC
160
MCCAGCAAA
210
GCOOCGOTTC
260
CTTPCTGCTT
U3

| 310
' GCTCCCTGEGE
360
CTTGAGTGAG

20
TGAAGATACA
| 70
GCAMCACCCA
120
TAAAAACTGC
170
GACTGCTGAC
220
GGGGAGTGGC
270
GTACCGGGTC
R

320
CTCTAGCTGA

43

30, 40

50

CATAAAGAAA TACTGATGTG GAAGI'I'GAY

80 90

1

00

TGTTGCTATG ATAACTCA("C CAGAGCTCTT
150
TGACCTGAAG ATTGCTGACA CTGTGGAACYT

- 130 140

180 180

2

00

ACTGCGGGGA CTITCCAGTG GGAGGGACAG

230 240

2

50

TAACCCTCAG AAGCTGCATA TAAGCAGCCG

280 290

3

00

TCGGTTAGAG GACCAGGICY GAGCCCGGGA

330 340

3

50

ACCCGCICGT TAACGCTCAA TAAAGCIVGC
Polyadenylation signal

A-Poly A (SEQ ID NO 3)
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2. Sequences from HIV-3 3'ORF

10 20 30 40. 50 60
ARCATGGGARACGCATTGAGAARGATAAATTTGAGGGATCOGCAGCAG TAAGACARAGA
AsnMetCGLyAsnAlaLeuArglysGlyLysPheGiuGlyTrpAlaAlaValArgGluArg

70 80 _ S0 Loo S1e 120
ATGZ\GI\AGAACTAGZ\Z\CTTTCCCTGAGTCTGAACCZ\TGCGCACCTGGAG’;‘AGGACAG ATC

Mot ArgArgTheArgThrPheProGluSerGluProCysAlaProGlyValGlyGlnile .

130 - 140, . 150 160 140 180
TCCACGGAATTAGCAGCTAGAGGAGGGATACCAAGT'ICCCATACTCC ‘TCAAAA('AAT(’CA
Se rz\quluLeuAl aAlaArg(‘] yGiyTlle ProSerSerHisThrProGlnAsndsnAla

190 - 200 210 . 220 230 240
CCCCTTGC‘A’l‘TCCTAGAI\AGTCA( CAAGAGGAACAAGTAGGTTTTCCAGTAGCACCTCAR
AlateuAlaPhoeLeuGluSerHisGInGluGluGTuValGlyPhelroVa I.AlaProGln

_ 250 260 270 . - 280 _ 290 300
CTCCCTCTAAGGCCANTGACCTATANAGGAGCATT' 'GACCTCAGCTICT I TTTAAAAGAA
valp roLeuArg ProMetThrTyriysGlyBAla PneA::pLeu..,chhePheaT.euLys(;lu

310 320 330 340 350 360
AACG(:A(—:GACTGGAAGGGTTAATT’]‘T-\( I'CCCATAAAAGAG CAC‘AAATCC‘I‘(‘GA‘T‘(‘T’[“I‘G(:
LysGlyGlyLeuGluGlyLeulleTyr8erHisLysArgAlaGlul .Lea.euA.,chu Trp

GTGTATAA
valfyr

(SEQ ID NO 4)
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3. Coding sequences from the HIV-3 env gene

10 20 30 40 50 60
A'I"PCAAAG’I‘(:AAATGAAAC:AACCTAAAZ-\AAl\(‘ FCOTTTACCAATTIICATTGGTTTACCA
IleGlnSerGluMe LLysGluProLys[.yqff‘h rProL.eudlal lePheIlPGl yLeuGly

70 80 90 100 - 110 120
AT'IACAACCTTAATITACTTAATTATTGCTATTTCANIGTC ‘ACTTAATGGTGGALCATTC
fleThrThrLeulleTyrLeulleIleAlaTlelerMetSerLeuAsnGlyG } ySerPhe

130 140 150 . le0 170 _ 180
T'T"['(1(K"I'TCAAAGA’L’TACATGAGTI\G'l"l‘TATT("AZ-\AN\'I'GAAAAAC‘C‘TC;C ACGAATTGLYT
PheGlyPhel, yeAspTeretSerSerLeuPho LysAanGluLysAlaGlyArglleVal

190 200 210 - 220 230 240

' TTTC.-C:'I"L"[‘AATTAA(,A’L'TTGTATTTC,AA‘PTGGT(“TT( PAGGTATTATTAACGGTTTCTCA

PheGlyLeulloAanlleCysT] eSerI.LeGlyValLeuG.LyIleIlqunGlyPheSer

ATG
Mel

(SEQ ID NO 6)

DISCUSSION

'We have isolated a novel human immunodeticiency-associated rotrovirus from a
Cameroonian woman (ANT 70) and her partner (ANT 70 NA). At the time the original Virus
isolation was perforrhqd, the woman was only slightly seropositive, gave ambiguous results
in the western blot test and was clinically asymptomatic. SinCe that time, the Woman has
bogun to develop some of the symptomq of ATDS-related complex (ARQ). In contrast, her
partnet, from whom we were also able to isolate a virus with the same charactensticq as the
original - isolate, was suffc_rmg from lymphadenopathy and has since _developed other
symptoms characteristic of AIDS. This novel isol;ite_ may therefore be considered to be a

human immunodeficiehcy virus. The fact that this same virus could be isolated from sexuat

partners also suggests i mode of transmission which is similar to that of human tetroviruses.
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The virus was first fecognized as being different from HIV-1 on the basis of iis

46

altered ability to be captured ina differential antigen 'capturing assay. This has proven o be’
a highly reliable test which is able to distinguish between HIV-| aﬁd non-FIV-1 strains, That
this isolate is not HIV-1 i3 horne out at the protein level by 1.) the dif['bring molecular
woights of the viral proteins, 2.) a different pattern of crossreactivity with antl- HIV-1 .
antiserum than HIV-1, 3.) a drastically reduced ability to be recognized by mouse monoclonal
antibodios raised against HIV-1 p24 and p17 core proteins, 4.) preferential recognition of
ANT 70 proteins over HIV-~1 proteins by a'ntiscta from the virus carrier, and 5.) pattcrhs of
partial cleavage of four of the most highly conserved viral proteins wﬁich do not match the

patterns obtained when HIV-1- proteins are subjected to the same treatment. Nevertheless,

sera from the two individuals infected with this virus'tecognizc'the HIV-1 gp4l envelope

protein. By the same critecia listed above, it is‘also clear that AN'T' 70 is not HIV-2. Indeed,
the antigerj:ic; differences between ANT 70 and HIV-1 are smalfer than those between H{V-2
and [[EV-1. "his is particulacly evidc,nt from the resuits presented in Figures 8 and (0.

Additional compelling evidence that ANT 70 is a unique virus different from HIV-1
and- HIV-2 comes from the partial peptidc" maps. We have shown that there arc significént
difforences in the most highly conserved viral proteins. The two HIV-2 isolates which were
used for comparison gave essentially identical cleavage patterns cxcept in the case of CNBr
cleavage of the p17 core protein. It should be noted, however, that the pl7 core protein
exhibits more variability than the p24.protéin. at lcast in HIV-1 strains (34). Whethér or not
this also holds true for HIV-2 awaits sequence determination on more strains than have been
anatyzed to date. . _

In light of the fact that ANT 70 is antigenically moro ck;seiy telated to HIV-1 than
is HIV-2, as evidenced by a higher degree of crossreactivity w_luch extends even to the gpdl
envelope protein, it was essential to establish that ANT 70 was mote than simply a genetic
variant of HIV-1. This was possible by investigating the locations of some of; the most highly -
conserved amino acids in a _numbe'r of viral protcins which are least _s'ubject to genetic
vatiation. That major differences wete noted in the cleavage patterns indicates that FUV-1,
HIV-2 and ANT 70 are three g_énetic_ally dist_i_nct viruses. On the other hand, the' same series
of experiménts alsb revealed similar.itles between the viruses which tnay indicatc'thét all three
arosc from a common progenitor. ' ' '

The hybud:zatkm data also Support the nonon that ANT 70 is tundamentally dlff&tent
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" from cither HIV-1 and HIV-2. As long as the conditions under which the hybridization is

pcrﬁwmed._ére stringent, a digtinction can easily be made between the three virus types.

Analysis of the cDNA scquences révealed that the insert is derived from the 3' end
of the viral genome, An analysis of the homology between these scquences and the sequence
of HIV-1 and HIV-2 reveal that ANT 70 is somewhat more closely related to HI\7-1,
particularly in the LTR sequesmeé_(approthtely 70% homology). The differcnces are
novertheless of such magnitude as to rule out the possibility that ANT 70 is sitaply a genetic
vﬁu ant of HIV-1. The ANT 70 3'LTR dlb() contains the szg,nal sequences which are typical
of tetroviral LTRs. '

Scquences corresponding to the env gene of ANT 70 arc found to be cven less rolated

. to either HIV-1 or HIV-2 sequences. While it is true that retroviral env genes frequently

cxhibit'genctic variﬁbility, the differences in sequence botween variants is rarcly more than
10 % , The degree of homology between ANT 70, and HIV-1 and HIV-2 was-found,
however, to be less than 60%. Such a difference in homology, together with the
hybridizations results, indicates that ANT 70 belongs to a new class of human
immunodeficiency retroviruses.

The oxistence of a third type of human imtmunodeficiency virus has immediate

. cpidemiological implications and consequences for blood bank testing. As has been shown,

antibodies from people infected with this virus react prefetentiaily with this virus, although

these antibodles also crossreact with HIV-1 protcins. While it was possible to detect a

" positive reaction in enzyme immunoassays, immunofluorescence assays and Wostern Blot

assays based in HIV-1 proteins, the fact that the positive signal was due to a crossreaction
inevitably implies that the sensitivity of such tests will be less for antibodios produced in
response to this virus. This was amply domonstrated by the enzyme immunoassay results

(fligure 11). Furthermore, one criterion for séropositivity in the Western blot assay is the

" presence of detectable antibodies to hoth a g,gg and/or pol protein and one of the envelope

proteins. Since in the case of the two indivi_dlials' infected with ANT 70 and ANT 70 NA,
respectively, crossreaction was observed to both (TIV-1 p24 and the envelope prdteins, the
conclusion which is invariably drawn is that these individuals are infected with TIIV-1 but for

‘some reason fail to develop high titers, It is possible therefore, that this virus i more

widespread than Is currently realized. From an epidemiological standpoint, it is essontial to
develop specific diagnostic tests for this virus in order to evaluate the timits of the -_
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which this virus has been disseminated.
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SEQUENCE LISTING

(1) CENERAL INFCRMATION:

(i) APPLICANT:
(A} NAME: Innogenebics N.V,
{B)} STREET: Industriopark Zwijnaarde 7 Bus 4
(C) CITY: Gent
{E) COUNTRY: Belgium
{F) POSTAL CODE (ZIP): 9082
{G) TELEPHONE: 00-32-09.241.07.11
(H) TELEFAX: 00-32-09.241.07.99 ..

{ii) TITLE OF INVENTION: RIV-3 retroviruslstrains and their use
{iii) NUMBER OF SEQUENCES: 7 '

{iv) COMPUTER READABLE FORM:
() MEDLUM TYPE: Floppy disk
(8) COMPUTER: IBM PC compabible
(¢C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOPTWARE: PatentiIn Release #1.0, Version #1.25 (BPQ)

(vi) PRLOR APPLICATION DATA:
(A) APPLICATION NUMBER: EP 88109200.1
{B} KFLLING DATE: 09-JUN-1988
(2) INFORMATION FOR SEQ ID NO: 1:
1) SEQGENCE CHARACTERISTICS:
(A) LENGTH: 245 base pairsg
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNMA
(i) HYPOTHETICAL: NO . B .
(iii) ANTI-SENSE: NO
(ix) FRATURE:
(A} NAME/KEY: CDS
{B) LOCATION: 3..245
(ix) PFRATURE;
.. (A) NAME/KEY: mat peptide
(B) LOCATION: 3..245
(%) SEQUENCE DESCRIOTION: SEQ ID NO: 1:

GA ATT CAMA AGT GAA ATG AAA GAA CCT AAA AAA ACT CCT MTA GCA AT 47

Ile Cln Sor Glu Met Lys Glu Pro Lys Lys Thr Pro Lou Ala Ile
_1 5 10 15
TTC ATT GGT TTA GGA ATT ACA ACC TTA ATT TAC TTA ATT ATT GCT ATT o5
Phe Ile Gly Lau Gly Ile Thr Thr teu [le Tyr Leu Ile Ile Ala Ile
. 20 .25 _ - 30 :
- TCA AVG TCA CTT AAT GGT GGA TCA TTC TTT GGC T'PC AAA GAT TAC AYG __i43

Ser Met Ser ng Asn Cly Gly Ser Phe pthe Gly Phe Lya Asp Tyr Met
. 5 - 40 45
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56
AGYT ACT TTA TTC AAA AATT GAA AAA CCT GGA CGA AT G oM GET TTA 191
Sor Scr Lou Phe Lys Asn Glu Lys Ala Gly Arg fle Val Phe Gly Leu
50 ' ) 59 60

5 AP AAC ATT TGT ATT 1TCA ATT GGT GTT CTA GGT NP AT AACT GGRT TTC o 239

Ile Asn Ilc Cys lLle Ser Ile Gly Val feun Gly Tle Tla Asan Gly Pha .

6% _ : 70 . Ik
) 'PCA ATG . . . 245
L0 Sar Mot :
a0

(2) TNFORMATION FOR SEQ (D NO: 21

s
{1) EQUENCh CRARACTERISTICS.
: (7) LENGPH: 81 amino acids
(B) TYPE: amino acid
20 (D) TOPOLOGY; linear
{ii) MOLEBCULE TYPE: protein
(xi) SEQUENCE DESCRIDPTION: SEQ ID NO: 2:
25 Ile Gla Ser Glu Met Lys Glu Pro Lys Lys Thr Pro len Ala Tle Pha
! ' 5 : 10 15
Ile Gly feu Giy Ilo Thr Thr Leu Ile Tyr Leu Ile (le Ala Tla Ser
20 25 30
30
Met: Ser Leu Asn Gly Gly Ser Phe Phe Gly Pha Tys Asp Tyr Mat Sar
35 40 _ 15
Ser heu Phe Lys Asn Glu Lys Ala Gly Arg Ile val bhe Gly len Tla
35 50 55 60
Asn [le Cys Ile Sor Ile Gly Val Leu Plv Ile [Le Asn Gly Phe SBer
65 70 75 . 80
40 Met
(2) INFORMATION FOR SEQ ID NO: 3:
45 (1) SEQUENCE CHARACTERISTICS!

(A) LENGTH: 360 base pairs
{8) ‘'YPE: nuclelc acid
{C) STRANDEDNESS: single .
50 (D) TOPOLOCY: linear : ' '
{ii) MOLECULE TYPE: CDNA ' '

(i41) HYPOTHETICAL: NO

55 (1ii) ANTI~SENSE: NO

(xi) SEQUENCKE DESCRIPTION: SEQ ID NO: 3

: CCCATGGATT TCAAGATACA CAVAAAGAAA TACTGATGCTG GAAGTTTGAT AGNTCTCPAG 60
ccz\z\cz\cc':cz\. TGTUGCTATG ATARCTCACC CAGAGCTCT CCAGRAGGAC TAAAAACch--' .20
65 G AL.CTGAAG ATTGCTGACA CTGTGGAACT TTCCAGCANR GACTHCTGAC ACHGCRRGRR 180

LTTTCCAGTG CCAGGGACAG GGGGLGGTTC GC&GACTGGC TAAFCPTCAG AACCTGFATA:? D240
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TAAGCAGCCE CPTTCTGCTT GTACCGERTC TCGOTTAGAG GACCAGETCT GAGCOCGHGEA

CCTCCCTGGC CTCTAGCTGA'ACCCGCTCGT TAACGOPCAR TABAGCTTGE (ITGAGTIGAG

(2} INFORMATION FOR SEQ 1D NO: 4:

AAG

Azn

GA
Val

TGC

Cys

GCo
Gly

C'rA
Leu

e
val

TeT
Phe

AGA

Arq .

12)

{(Lii)

(1i1)

(i) SEQUHENCE CHARACTERISTICS

{(A) LENGTH:

{B) TYPE;

368 base palrs
nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY!:

(ii)

AN

(ix) FEATURE:

{a) NAME/KEY:
{B} LOCATION:

FEATURE:

(A} NAME/KEY:
LOCATTON

(B)

(xi) SEQUFRNCE DESCRIPTION:

AlG GGA
Met Gly

AAC CCA
Asn Ala
)

ACA
Arg

CAA
Glu

AGA
Arg.
20

CGGA
Cly

MG
Met

CTA
Val

CCT
Pro
335

GCA
Ala

ATA
Tle
50

GAA
Glu

CCA
pro

wee
Scor

AGI l‘
Ser

AGT
Ser

CAC
His

CaA
Gin
ACC
Arg

CeT
Pro

CTA
hex_;

cen
Pro

85
AAA
Lys

TTA
Lou

Gan
Glu
100

ATC
ile

AAG
Lys

GCA
Ala

GAA
Glu
115

C1rG
Leu

INFORMATLON FOR

(i) SEQUENCE

MOLECULE TYPE:
HYPOTHETICAL:

-~SENSE:

linear
c¢ONA
NO

NO

CDS
1,.368

mat peptide

66

SR

TTG AGA AAA GGT ARA

Leu Arg Lys Gly (v
: 10

AT
Thr

AGA
Arg

‘AGA
Arg

ACT
The

AGA
Arg
25

TCC
Ser

GGA
Gly

ChG
Gln

ATC
Ile
40

BGE
Arg

ARC
Az

ACT
Thr
55

CAT
Ilis

et
Pro

CAA
Gln

GAL
Glu

GAA
Glu

GAG
Clu
10

ATG
Met

GG
Cly

TA
val
AdA
Lys

ACC
Thy

TAT
Tyr Gly

20
GGA GGG
Cly

CGA
Gly

CTG
Leu

GAR
Glu
1058

GG
val

GAT
Aszp

CTT
Leu

‘TGG
Tep
120

TAT
Tyxr

SEQ ID NO: 5

CHARACTERISTICS:

GGA

Gly

'D NO: 4:

I'[Illll"l
Phe

b i
Phe

GAA
(311

AAT
Azn

TTT
Phe
75

GCA

Dla.

TTA

Leu

AA

GAG
Glu

cCT
Pro

A
Tetl

GCA
Ala
60

CA
Pra

TP
Phe

ATT

Ile

GGA
Gly

GAG
Glu

GCA

Ala

e
Ala

GTA
Val

GAC
Asp

TAC
Tyr

TGG
Tro

TCT
Sar
30

GCT
ala

Cl[ulc
Ten

GCA
Ala

CTC
faan

TCC
Ser
110

300
60
GCA CCA 48
fla Ala
15
caa CCA- a0
Gl Pro
AGA GCA ‘144
Arg Gly :
GCA TTC 192
Ala Phe
CCT CAn 240
Pro Gin
80
ACC TTC 2HR
Ser Phe
95
"CAT ADA 336
His Lys
368
ti 'rh‘s Sheet )
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Asn
val

Cys

Lou
C6Y
val
Phe

Arg

(2)

AI lull
Ile

1.

- NP
CIle

ATG

58
{A) LENGTH: 122 amino acids
(B) vYPE: amino acld
(DY TOPOLOGY: linear
(ii) MOLECULE TYP#: protein
{xi) SéQUENCE DESCRIPTIONE.SEQ ID WO: 5:
Met GCly Asn Ala Leu Arg Lys Gly fiya Pha Glu Gly
5 10
Arg Glu Arg Met Arg Arg Thr Ar% Thr Phe Pro Glu
20 ' 25

Ala Pro Gly val Gly Gln Ile Se¢r Arg Glu Ten Ala
35 : 40 45

Ile Pro Ser Ser Hisg Thr Yo Gln Asn Asn Ala Ala
50 _ 88 60

Glu Ser Hig GLln Glu Glu Glu Val Gly P?e Pro Val
70 . 15

Pro Leu Arg Pro Met Thr Tye TLys G;g Ala Pho Asp
85 .

feu Lys Glu Lys Gly Gly Leu Glu Gly Teu Tle Tyr
100 : 105

Ala Glu Ile Leu Asp Leu Trp Val Tyr
115 : 120

[NFORMATION FOR SEQ ID NO: 6

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 243 base pairs
{B) TYPE: nugleic acid
{C} STRANDEDNESS: single
(D} TOPQLOGY: linear

{i.i) MOLKCULE TYPE: cDNA

{iii) UYPOTHETICALs NO
(LiLl) ANTI-SENSE: NO
{ix) FEATURE:
(p) NAME/KEY: CDS
{&) LOCATLION: 1,.243
{iz) FEATURRE:

(A) NAME/KEY: mat peptide
{B}) LOCATION: 1..243

(xi) SEQUENCE DESCRIPTION: SEQ ID No: 6:

Trp
Sar

30
Ala
h(:,‘.'l I
Ala

Leu

Ser

110

CAA AGT GAA ATCG AAA GAA CCT AAA ARM ACT OO TTA GCA
Cln Ser Glu Met Lys Glu Pro Lys Twys Thr Pra Leu Ala
. 10

5

GGT TTA GGA APT ACA ACC TTA ATT 'TAC TTA ATT ATT

Gly Leu GLy Ile Thr Thr Leu Ile Tyr Leu Ile Ile Ala
_ 20 :

25

GCT
30

TCA CTT AAT GGl GGA TCA TTC TTT GGC TTC ARA GAT TAC
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Ala Ala

15

Glu Pro
Arg Gly
Ala Phae

Pro Gin
80

Ser Phe

Hin Lys

ATT TTC
Ile Phe
15

ATT TCA
(Le Ser

ATC AGT

48

- 26

144
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ACT
Ser

TANCG

Asn
65

ATG
Met

(2)

Tle

Ile

Asn
65

MetL

59

Ser Leu Asn Gly Gly Ser Phe Phe Gly Pho Ly.,
- 35 40

TTA TPTC AAA AAT GAA AAA GO GGA COGA ATT GTT
feu Phe Lys Asn Glu Lys Ala Gly Arg Il@ val

50 55 60

At TOT AT‘i‘ TCA ATT CG'.I' GTT CTA GGT ATT AT
Ile Cys [le Ser Ile Gly Val Leu Cly Ile Ile
70 75

TNFORMATION FOR SEQ ID NO: 7:
(1) SEQUENCE CHARACTERLISTICS:
{d) LENGTH: 81 amino agids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQURNCE DESCRIPTION: SEQ ID NO: 7i

Cln Ser Glu Met Lys Glu Pro Lys Lys Thr Pro
5 10 .

Gly Leu Gly fle Thr Thr Leu Ile Tyr Leu Ile

- 25

Sexr Leu Agsn Gly Gly Ser Phe Phe Cly Phe Lys
35 40

eu Phe Lys Asn GClu Lys Ala Gly Arg Ile Val

50 55 ) 60

Ile Cys Ile Ser Ile Gly Val Leu Gly Ile Ile
70 ' 75

Asp
45

TTT
Phe

ANC
Asn

Lou

Ile

Asp

435-

Phe

Yyr

GG
Cly

GOT
Gly

Ala

Ala
30

'l‘yr

Cly

Gly

Met

|l|lllA )

Lou

TTC
Phe

Iie
15
Lle
Met

Leu

Phe

Set

ATT 192
Ile

TCA 210
Sor

80

Phe
Sor
Sor
Ile

Sor

80
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. HYV-3 retrovicus steain comprising in its nucleic acid sequence a contiguous R region
and an U3' region sequence showing a homoldgy of more than 70% with the nucleic acid
scquence as tepresented in SEQ D NO 3, and pros)ided that said HIV-3 cetrovirus strain has
at least one nucleotide difference in its sequence compared to the HIV-3 (ANT '70) retrovirus
strain deposited under ECACC N° V88060301, |

2. HIV-3 retrovirus strain aceording to claim 1, further characterized in that said HIV-3
qrmin has the cssential morphological and immum)log'lcal propetties of the HIV-3 (ANT 70)
retrovirug deposited under ECACC N° V88060301, with said pwpertles bung summarized

as follows :

- the virus exhibits a tropxs for ’l‘4 [ymphocytes,
- the virus is cytotox:c fot the lymphoc.ytes that is mtocts
- the virus has a dismeter of approximately 120 nm;
- the virus possesses a magncsmm dependent reverse transcriptase activity;
- it can be cultivated in T4 receptm-bearmg, immortalized cell lines;
- lysates of the vitus contain a p25 protein which is lmmunologwall_y distinct
 from the pl9 protein of HTLV-1 and the p24 proteins of HIV-1 and HIV-2 as
determined by Western hlot ahalysis and pértial CNBr—cleavagc, tespectively;
- lysates of the virus contain a gp120 protein which is immunologically distinct
from the gp110 protein of HTLV-I, the gp120 of HIV-[ and the gp120 of
HIV-2 s determmect by Wcstcm blot analysis; _
- the lysate of the vin us contams in addition a gpd4l glycoprotein with a
molecular weight of 40 000 45,000,
- '. . the genomic RNA of HIV-3 hybridizes ‘neitheg'.with the sequences of HIV-1
nor with the sequences of HIV-2 under stringent hy'bl'i:d'iz'ation conditions;
- | lysates.of the virus contain 4 plé plotun which differs from the p17 ot‘ HIV-1
" and from HIV-2 as deterrined by partial CNBr-cleavage;

- Iyqateq of the virug contam apl2 orotem which diffors from the ni2 nmteim o

I
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of HIV-1 and HIV-2 as determined by Western blot analysis;

61

- lysates of the virug contain a p31 cadonuclease which ditfers from the p31

endonucleases from HIV-1 and HIV-2 ag determined by partial CNBr- |

cleavage;

5 - lysates of the virus contain reverse transcriptase proteins which arc lower in -
molecular weight than those from ITIV-1 and HIV-2 as determined by Western
blot analysis;

3. - An HIV-3 retrovirus strain of any of claims 1 or 2, characterized in that its RNA
10 virtually hybridizes neither with the Eny gene and the L'TR close to it, in parﬁcular not with
the nucleotide scquence 8352-9538 of HIV-1, nor with the sequences of the Pol
region of the HIV-1 genome under stringent condmom
4, An HIV-3 retrovirus strain of any of claims 110 3 charaaterued in that said strain
15 fermed ANT 70 NA is isolated from the partne of the woman from whom the strain ANT
- 70 deposited under BCACC N° V88060301 was isolated, '
5. A compasition comprising a total extract or lysate of the HIV-3 rert_'ovi_rus straln of
any of claims 1 to 4. ' ' '
20 | o
6.  The composition of claim 5 turther comprising a lysate of HIV-1 . HIV-2, or a tixiure.
of both. |
7. A composmon comprising at least one ¢lnt1&,en of an HIV-3 cetrovirus atrain as defined
25 in claim 2, '
8. The composition of any of claims 5 to 7 further comprising pro'teins'derivcd from
HIV-1 and/or HIV-2, . L
30 9. The mmpos ition ot any of claims 7 or 8, characterrzed in that it r.ontam:. at least one

of the internal core proteing of said HIV-3 retrovirus strain, in partrcular p12 p16 or p26

proteins having ‘apharent molecular weuzhts in the order of 12. 000 16 {)ﬂ() and 26 000

RO ) l!ll
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reSpectively.

10. The compomtmn of any of claims 7 or 8, charactemed in that it cont.ams at least one
of the envelope proteing of said HIV-3 retrovirus strain, in particufar gpdl or gpl20 proteins

5 having apparent molecular weights in the order of 40-45.000 and 120.000 respectwely.

1. A purified antigen having the immunological characteristics of one of the HIV-3 strain

retroviral proteins as defined in claim 2.

10 {2,  The antigen of claim 11 obtained by subjecting satd HIV-3 strain total protein extract
to preparative electrophoresis or to affinity chromatography and isolating the pl2 prdtein in

4 manner known per se.

13, The antigen of ciaim 11 obtained by subjccting"said HIV-3 strain total protein extract
15 to preparative electrof:ho’resis ot to affinity chromatography and isolating the p.m protein in

a manner kaown per se.

14.  The antigen of claim {1 nhmned by subjocting said HIV-3 strain total pt'otem extract
to preparative clcctrophoresm ot to affimty chromatography and 1solatmg the p26 protein in

20 a manner known per se.

15, The antigen of claim 11 obtained by subjecting said HIV-3 strain total p_rom'in extract
to preparative clectrophoresié or to affinity chrﬁmatography and isolating the gp4'1 pfofqin
in 4 munner known per se. | -

25 -
(6. The antigen of elaim |1 obtained hy subjecting said HIV-3 str'ai.n. total protein extract
to préparati_vc clectrophoresis of to affinity chromatography and isolating the gpl20 protein

~in a manner known per se.

- 30 (7. - A polypepttde or pepude which ig part of any of the antigens of cl ums Ll o 16 and
which is characterized by the tact that it comprises an epitope whu.h ls prcfcrontially

- recognized by serum of a patient. carrvmg antz-HIV-S antibodios as dewuu:d bv means of'_
\ . .

Hll!lll T wm
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Western blotting or radioimmunoprecipitation,

IR. A mothod for the detection of antibodies against an HIV-3 retrovirus strain of any of
claims 1 to 4 in a biological liquid, such as serum or spinal fluid, in particular for the
diagnosis of a potential or existing ARC or AIDS caused by said IIV-3 retrovirus steain,

characterized by contacting body thuid of a person to be diagnosed with a composition of any

-of claims 5 to 10 or with an antigen of any claims 11 to 17, and detecting the immunological

conjugate formed between said anti-HIV-3 steain antibodies and the antigen(s) used.

19. A kit for the detection of antibodies against an HIV-3 retrovirus strain of any of

claims 1 to 4 i a biological fluid, corhprising :

- - & composition as defined in any of cla:ms to 10 or an antigen as defined in
any of claims 11 to 17 , and

- a means for detecting the immunological complex formed.

20. - An immunogenic composition containing an envelope glycoprotein of an HIV-3 strain

of any of claims 1 to 4, in particular an antigen according to any of claims 15 to 17, in

‘combination with a pharmaceutically acceptable vehicle suitable for the constitution of

vaccines effective against HIV-3,

21.  Monaclonal antibodies charactecized by their ability to specifically recognize one of
the antigens as defined in any of claims L1 to {7, in particular monoclonal antibodics

specifically raised against said antigens.
22.  The hybridomas secreting the monoclonal antibodies of clahﬁ 21.

23.  Nucleic acids, optionally lsheled, comprising the sequence corresponding to the entire

RNA genome derived from an HIV-3 rettovirus strains of any of claims ( to 4. _

24.  Nucleic acids characterlzcd by nucleotzde #equenu:s wdmg, for any ot‘ the ant:gens or
t,puopcs as defined in claims iito 17, ' |

T
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25.  Recombinant nucleic acid comprising a nucleic acid from a vector having any of the

64
nuclele acids of claim 24 insected therein.

26, A process for the detection of an HIV-3 retrovitus strain of any of claims 1 ta 4 ar
of its RNA 1a a biological liquid or tissue, chacacterized hy contacting nucleic acids contained
in said biological liquid or tissue with a probe containing a nucleic acid according to any of
claims 23 or 24, or containing a part of aﬁ_y of said nucleic acids which docs not hybridize
‘to (IIV-1 or HIV-2 strains under striﬁgent hybridization conditiong, washing the hyhrid

formed with a solution preserving said stringent conditions, and detecting the hybrid formed.

27. . A process for the pro.duction of an HIV-3 retrovirus strain of any of claims 1 to 4
characterized by culturing human T4 lymphocytes, or pormh nent cell lines derived therefrom
catrying the T4 phenotype, with lymphocytes or cell lines that have previously heén infected
wnh said HIV-3 vetrovirus strain, as well as recover ing and pun(‘ymg the retrovirus trom the

Lultule mcdlum

28. A process for the production of the proteins ot glycoproteins of any of claims 11 to
17 or of a part thereof, characterized by inserting the c.nnesptmdm[, nucleic acid sequence
according to claim 24 inan expression vector, transforming a host with said veetor, Luiturmb _

the transformed host as well as recovering and pur'it‘yiug the expressed recombinant, protein.

29. A method for detecting antigen of an HIV-3 strain of any of claim 1 to 4,
characterized by coating a surface with an immunoglobulin fraction caised against said HIV-3
strain, bringing a body or culture Huid to be analyzed into contact with the immunoglobutins,

and detecting the complex formed between the immunoglobulins and the antigen.
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