two white-tip reef sharks, Triaenodon obesus.
When 100 mg of this material dissolved in 5
ml of sea water was injected into the mouth
of the docile shark through an extension
tube attached to a syringe, the shark dis-
played a clear escape behavior; control ex-
periments elicited no response. This obser-
vation suggests that the pardaxins, as well as
the previously described pavoninins, are
shark-repelling factors of the defense secre-
tion.

REFERENCES AND NOTES

1. E. Clark and A. George, Environ. Biol. Fish. 4, 103
(1979); Y. Hashimoto, Marine Toxins and Other
Bioactive Marine Metabolites (Japan Scientific Societ-
ies Press, Tokyo, 1979), p. 330.

. N. Primor and E. Zlotkin, Taxicon 13, 227 (1975).

. B.J. Zahuranec, Ed., Shark Repellents from the Sea;
New Perspectives (American Association for the Ad-
vancement of Science, Washington, DC, 1983).

4. E. Clark, in (3), pp. 135-150; Nazl. Geggr. 146,

719 (1974).
5. K. Tachibana, M, Sakaitani, and K. Nakanishi [Sci-
ence 226, 703 (1984); Tetrahedron 41, 1027

W

(1985)] for pavoninins. A manuscript is in prepara-
tion for mosesins.

6. N. Primor, J. Parness, E. Zlotkin, in Taxins: Animal,
Plant and Microbial, P. Rosenberg, Ed. (Pergamon,
Oxford, 1978), pp. 539-547.

7. We have obtained a sample of the lyophilized P.
marmoratys secretion from which an ichthyotoxic
peptide has been isolated. On the basis of chromato-
graphic behaviors and the reported amino terminal
sequences [E. Zlotkin and Y. Barenholtz, in (3), pp.
157-171], we believe this to be the compound
described as pardaxin in (6), though the reported
amino acid composition and molecular weight differ
from ours.

8. Typicallir with an HPLC column (10 by 250 mm}) of
Hypersil WP-300-5C,, eluted with 30 minutes lin-
car gradient from 36 to 72% aqueous acetonitrile
with 0.1% triffuoroacetic acid at 3 mimin, moni-
tored by absorption at 220 nm.

9, R.T. Swank and K. D. Munkres, Anal. Biochem. 39,
462 (1971).

10. The absence of tryptophan was determined by ab-
sorption at 280 nm.

11. J. W. Taylor, D. G. Osterman, R. J. Miller, E. T.
Kaiser, J. Am. Chem. Soc. 103, 6965 (1981).

12. P. Y. Chou and G. D. Fasman, An#u. Rev. Biochem.
47,251 (1978).

13. The two peptides coincided with the catabolic prod-
ucts of pardaxins P-1 and P-2 when treated with
cathepsin C. Sequencing confirmed that one was
pardaxin P-1 less four amino terminal residues. The
other was not sequenced.

14. E. Haberman and G. Zeuner, Naunyn-Schmiede-
berg’s Arch. Pharmacol. 270, 1 (1971); ]. C. Talbot,
J. Dufourcq, J. De Bony, J. F. Faucon, C. Lussan,
FEBS Lett. 102, 191 (1979).

15. C. R. Dawson, A. F. Drake, J. Helliwell, R. C.
Hider, Biochim. Biophys. Acta 510, 75 (1978).

16. Pardaxins [g;vc typical a-helical circular dichroic
spectra in the presence of SDS micelles, but were
randomly coiled in water; mean residual_ellipticity
([B1,) in 2.5% aqueous SDS (deg cm?/dmol of
residue):  [Olys —15,300 (P-1, P-2), [Olan
-15,300 (P-1), —15,500 (P-2), estimating 39% a
helicity [N. Greenfield and G. D. Fasman, Biochemis-
try 8, 4108 (1969)]. No maxima were observed
above 200 nm for the measurements in water.
Melittin behaved in the same fashion; see (15).

17. Determined by the LeComte du Nouy’s ring meth-
od [E. Madjevié, Ed., Surface and Colloid Science
(Wiley-Interscience, New York, 1969), vol. 1.}

18, E. Schréder, K. Liibke, M. Lehmann, I. Beetz,
Experientin 27, 764 (1971).

19. This speculation has been pointed out by Zlotkin
and Barenholtz [in (7)] for P. marmoratus pardaxin
on the basis of its amino terminal sequence of ten
residues, which is identical to that of ours, and its
liposome-lytic activity.

20. M. Bradford, Anal. Biochem. 72, 248 (1976).

21. We thank T. Tanaka and Y. Shibano for helpful
suggestions on the isolation and S. Uchida and §. H.
Gruber for assistance in the shark assay.

4 December 1985; accepted 13 March 1986.

Isolation of a New Human Retrovirus from West

African Patients with AIDS

Franco1s CLAVEL, DENISE GUETARD, FRANCOISE BRUN-VEZINET,
SorHIE CHAMARET, MARIE-ANNE REY, M. O. SANTOS-FERREIRA,
ANNE G. LAURENT, CHARLES DAUGUET, CHRISTINE KATLAMA,
CHRISTINE Rouzioux, Davib KratzMaNN, J. L. CHAMPALIMAUD,

LLuc MONTAGNIER

The etiological agent of AIDS, LAV/HTLV-III, is common in Central Africa but is not
endemic in other areas of that continent. A novel human retrovirus, distinct from
LAV/HTLV-III, has now been isolated from two AIDS patients from West Africa.
Partial characterization of this virus revealed that it has biological and morphological
properties very similar to LAV but that it differs in some of its antigenic components.
Although the core antigens may share some common epitopes, the West African AIDS
retrovirus and LAV differ substantially in their envelope glycoproteins. The envelope
antigen of the West African virus can be recognized by serum from a macaque with
simian AIDS infected by the simian retrovirus termed STLV-IIL,,,, suggesting that
the West African AIDS virus may be more closely related to this simian virus than to
LAV. Hybridization experiments with LAV subgenomic probes further established
that this new retrovirus, here referred to as LAV-II, is distantly related to LAV and

distinet from STLV-III,,,..

HE ACQUIRED IMMUNE DEFICIEN-

cy syndrome (AIDS) has been etio-

logically linked to infection by the
human retrovirus termed lymphadenopathy-
AIDS-virus (LAV), which is also known as
human T-lymphotropic virus type III
(HTLV-III) or AIDS-related virus (ARV)
(I—4). This virus is closely related by many
characteristics to the lentiviruses (5, 6). Ret-
rospective clinical and seroepidemiological
data indicate a recent emergence of this viral
infection in the West, where the AIDS
epidemic apparently began in 1981 (7), and
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it is frequently assumed that the virus was
imported from other parts of the world.
Several studies have indicated that LAV
infection is common and may be endemic in
certain Central African countries (8-10).
Although AIDS patients in these countries
do not belong to the classical high-risk
groups recognized in the West, transmission
of the virus is likely to be the same, that is,
by sexual or blood contact. Retrospective
studies indicate that the AIDS virus was
present in Central Africa in the 1970, and
there is serological evidence that LAV infec-

tion appeared earlier in Africa than in the
West (11, 12). It has therefore been suggest-
ed that the AIDS epidemic originated in
Central Africa.

Numerous LAV isolates have been ob-
tained from African patients with AIDS or
related syndromes, as well as from healthy
LAV carriers. These isolates are not distin-
guishable from the American or European
isolates by their biological and serological
properties (8, 10), indicating that, despite
their somewhat higher genetic variability
compared to isolates in the West (13, 14),
their antigenic regions are highly conserved.
Some African patients with AIDS, however,
show repeatedly negative tests for serum
antibodies to LAV/HTLV-III. We have
studied two such patients from West Africa,
where the number of AIDS cases is low and
where LAV infection seems not to be en-
demic (15). We report here the isolation,
from these two patients, of a new human
retrovirus (16) that is related to but distinct
from both LAV/HTLV-III and the recently
described simian retrovirus termed STLV-
Il mac, the putative etiological agent of simi-
an AIDS in captive macaques (17-19).

The first patient is a 29-year-old man
from Guinea Bissau (adjoining the southern
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Fig. 1. Electron micrographs of ultrathin sections of lymphocytes that were obtained from a healthy
donor and infected in vitro with virus isolated from patient 1 (top panel) or with LAV/HTLV-III
(bottom panel). (Left) Budding particle; (center) immature particle; (right) mature virion. Arrowheads

indicate the presence of surface spikes.

border of Senegal), who does not belong to
any risk group for AIDS. His symptoms
began in 1983, with diarrhea, weight loss,
and chronic lymphadenopathy. Later on,
esophageal candidiasis and digestive crypto-
sporidiosis developed. This patient was hos-
pitalized in Portugal (Hospital de Egas Mo-
niz), where the diagnosis of AIDS was
proposed. The number of circulating T4
lymphocytes was 85 per microliter of blood,
with a T4/T8 ratio of 0.15. An enzyme-
linked immunosorbent assay (ELISA) for
antibodies to LAV was repeatedly negative.

The second patient is a 32-year-old man,
born and living in Cape Verde (500 km off
the coast of Senegal). He was well until

Fig. 2. Immunoprecipitation of
metabolically labeled proteins from
LAV/HTLV-IIL, the new West Af- M
rican retrovirus, and STLV-IIl,.

with different sera. Cells were incu- -

bated with [**S]cysteine (200 pCi/ 93 -
ml) in cysteine-free medium for 16
hours. Clarified supernatant was
centrifuged at 60,000y for 90 min-
utes. The pellet was lysed in RIPA
buffer (I), immunoprecipitated
with different sera, and then sub- 39 -
jected to SDS-PAGE. (A) Antigens
from LAV grown in CEM Cl1.13
cells. Lane 1, serum positive for
LAV/HTLV-III antibodies; lane 2,
serum from patient 1; lane 3, serum
from a healthy LAV carrier from
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January 1982 when he developed severe
diarrhea, fever, and progressive weight loss
(20 kg). He was referred to France (Claude
Bernard Hospital) in June 1983. AIDS was
diagnosed according to the U.S. Centers for
Disease Control criteria on: recurrent Salmo-
nella enteritidis bacteremia, cryptosporidio-
sis, Isospora belli infection and brain toxo-
plasmosis. Skin tests were negative and the
T4 lymphocyte count was 100 per microli-
ter. None of the known risk factors was
identified. At present this outpatient has no
new opportunistic infection (11 months of
follow-up) and he has gained 15 kg in
weight. His T4 cells are still 100 per microli-
ter of blood. Sequential serum samples have
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Central Africa; lane 4, serum from a macaque with simian AIDS infected with STLV-IIl,,,; lane 5,
serum from patient 2. (B) Antigens from West African retrovirus isolated from patient 1, grown on
HUT-78 cells. Lane 1, serum from patient 1; lane 2, serum positive for antibodies to LAV lane 3,
serum from STLV-III,,,~infected macaque; lane 4, serum from patient 2. (C) Antigens from STLV-
Il isolated from a macaque with simian AIDS. Lanes 1 to 5, same as in (A) (M, size markers).
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been examined since 1983 and have always
been negative for LAV antibodies by ELISA
(Elavia), Western blot, and radioimmuno-
precipitation assay (RIPA).

Both patients have been treated with sura-
min, administered intravenously. Virus was
isolated from patient 1 both before and after
he received a 6-month course of suramin
treatment. Virus was isolated from patient 2
after he received a 1-year course of treatment
with the drug.

For virus isolation, the patient’s peripher-
al blood lymphocytes were cocultivated with
normal human T lymphocytes that had been
stimulated with phytohemagglutinin (PHA)
(1). T-cell growth factor (IL-2) and goat

. antiserum to a-interferon were present in

the medium. The cultures were monitored
for reverse transcriptase (RT) activity in the
supernatant and for the appearance of cyto-
pathic effects. In cultures of the isolates from
both patients, RT activity was detectable
after 10 days, reached a maximum after 15
days, and then rapidly decreased. The same
cells were also cocultivated with the human
tumor T-cell line HUT-78 (20), where RT
activity was detected after 2 weeks of culture
and remained quite stable. In all cultures, a
typical cytopathic effect was detected, re-

‘markably similar to that of LAV, with nu-

merous multinucleated giant cells and exten-
sive cell lysis.

Examination of sections of infected cells
by electron microscopy revealed the pres-

_ence of mature virions and of budding viral

particles similar to those of LAV. An impor-
tant difference, however, was that spikes
could always be observed at the surface of
the West African virus whereas such spikes
are not always observed on LAV by the
same technique (Fig. 1).

The virus was also examined for its capaci-
ty to grow on different subsets of T lympho-
cytes. Peripheral blood lymphocytes from a
healthy donor were separated into T4- and
T8-enriched fractions as previously de-
scribed (21). As with LAV, only the T4-
enriched fraction was able to produce the
virus. In addition to being grown in the
HUT-78 cell line, the isolate from patient 2
was also propagated in CEM cells (another
human lymphoid tumor cell line) that had
been enriched in T4" T cells by adsorption
with OKT4 antibody on an affinity chroma-
tography column.

Serum samples from both patients were
examined for the presence of antibodies to
LAV, antibodies to their own viral isolates,
and antibodies to STLV-III ... The STLV-
IImac had been isolated from a macaque
with simian AIDS and was provided as an
STLV-Ilpa—infected HUT-78  culture
(22). Labeling of infected cell cultures with
[*°S]cysteine, immunoprecipitation of solu-
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Fig. 3. Immunoprecipitation of [>*S]cysteine-la-
beled lysates of LAV (lane a) and isolate from
patient 2 (lane b) by different sera. Lane 1, serum
from a healthy woman living in Guinea Bissau
who was positive for LAV antibody in an ELISA
test. Lane 2, serum from a healthy man from
Guinea Bissau who was positive in an immunofiu-
orescence assay in which we used LAV-II-infect-
ed HUT-78 cells. Lane 3, serum from a Guinean
woman with AIDS. Lane 4, serum from a Guin-
ean woman with AIDS-related complex. Lane 5,
serum from a healthy Senegalese woman (34).
Lane 6, serum from a healthy homosexual man
infected with LAV. Lane 7, negative serum.

ble virus extracts from these cultures, and
subsequent sodium dodecyl sulfate—poly-
acrylamide gel electrophoresis  (SDS-
PAGE), as well as Western blot analyses,
were conducted as alrcady described (23).

The serum of both patients failed to react
with extracts of [*S]cysteine-labeled LAV
(Fig. 2A). They did, however, precipitate
weakly and inconstantly a protein of 34 kD,
termed p34 or p31, which probably corre-
sponds to a pol (endonuclease-integrase)
gene product (24). When tested with lysates
of the virus isolated from patient 1 (Fig.
2B), serum samples from patients 1 and 2
strongly precipitated a high molecular
weight protein (130,000 to 140,000)
which, by analogy with LAV, can be as-
sumed to be the major envelope glycopro-
tein (termed gpl40). Similar results were
obtained with extracts from the isolate of
patient 2. It is interesting that the serum
from a macaque infected with STLV-III,,c
also reacted with the gp140 that is present in
extracts' of the virus isolates from the two
West African patients, and that the serum of
both patients precipitated a protein with
similar molecular weight in [33S]cysteine-
labeled STLV-Ily, virus extracts (Fig.
20).

When tested with extracts of the three
types of virus (LAV, the new isolates
from patients 1 and 2, and STLV-II,),
the sera from both patients, as well as serum
from the STLV-IIlp,—infected macaque,
showed only a weak reaction with proteins
with a molecular weight consistent with gag
gene products. This weak reaction with gag
proteins is common in patients with ad-
vanced AIDS caused by LAV. However,
reference antisera to LAV, which do not
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react with the gp140, precipitated a 26-kD
protein (p26) in [”S]cysteme labeled ex-
tracts of the West African virus isolates (Fig.
2B). These reference antisera also precipitat-
ed a protein of 27 kD in extracts of STLV-
Il (Fig. 2C).

We also examined sera from four other
West African individuals, one with AIDS,
one with prodromes, and two with no
symptoms, for the presence of antibodies to
LAV and to the new West African virus
isolates (Fig. 3). When tested with lysed
virus from patient 2, all four sera reacted
with gp140 and three of them also reacted
with p26. When reacted with the same
lysate, the reference antisera to LAV, as well
as a sheep antibody to LAV gag p25, precip-
itated p26 but did not react with gp140.
The three sera from West Africans that
reacted with p26 precipitated p25 in lysates
of LAV but did not precipitate gp110. We
therefore believe that these four individuals
were infected by a virus similar to that
isolated from patients 1 and 2.

Although they displayed some common
antigenic structures, some of the proteins of
LAV, the new West African retrovirus, and
STLV-IIIp,c appeared to differ in gel mo-
bility (Fig. 4A). The major gag protein of
LAV has an apparent molecular size of 25
kD, whereas it is 27 kD in STLV-IIIp,c and
seems to be around 26 kD in the West
African virus. The large-sized antigen ob-
served in RIPA, which corresponds to the
outer membrane portion of the whole glyco-
protein molecule, is 110 kD in LAV (25,
26) but 140 kD in both of the West African
isolates and STLV-IIly,. (Fig. 4A). The
transmembrane portion of this envelo gly-
coprotein, which is not observed in [*S]cys-
teine-labeled virus extracts, but can be iden-
tified on Western blots as a broad band, is
approximately 41 kD in LAV (26, 27), 36
kD in the West African isolates, and 32 kD
in STLV-IlIp, (Fig. 4B). Thus the West
African AIDS retrovirus appears to be anti-
genically related to, but distinct from, both
LAV and STLV-IIp,.. The fact that its
envelope glycoprotein is precipitated only
by sera from West African patients and from
an STLV-IIIy,c—infected macaque suggests
that this virus may be more closcly related to
STLV-IlIp, than LAV.

To study further the relation between the
West African retrovirus and LAV, we per-
formed dot-blot hybridization experiments
with their genomic RNA, obtained from
purified viral particles, and various LAV/
DNA probes. Since such experiments were
not intended to give quantitative results, the
amount of viral RNA deposited on each dot
was estimated according to RT activity in
viral pellets. Viral RNA from both isolates
did not hybridize under stringent conditions

[50% formamide, 42°C, washing in
0.1x SSC (standard saline citrate), 0.1%
SDS, 65°C] with any whole genomic or
subgcnormc LAV/DNA probe. This hybrid-
ization was repeatedly negative, even
though viral particles were purified from
several highly infectious culture superna-
tants with a high RT activity. Under low
stringency conditions (30% formamide,
42°C, washing in 2x SSC, 0.1% SDS,

50°C), viral RNA from both isolates hybrid-
ized with LAV DNA subgenomic’ probes
representing different regions of the genome
(Fig. 5). These single-stranded DNA probes
were obtained from M13 subclones of LAV
genome by the prime-cut method (28). All
of these probes, which were complementary
to the plus (+) DNA strand, strongly hy-
bridized with genomic RNA from both the
LAV standard isolate (LAVl) and another
isolate from a Zairian patient with AIDS.
Two probes obtained from the gag region
(nucleotides 990-1070 and 990-1260) hy-
bridized weakly with the two West African
retrovirus spots, and one (nucleotides 990-
1260) also hybridized with the STLV-
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Fig. 4. Comparison of the electrophoretic mobil-
ity of the proteins of LAV, the new West African
retrovirus, and STLV- IIImac (A) SDS-PAGE of
unmunoprccnpltates of extracts of [”S]cystcmc-
labeled viruses. Lane 1, virus isolated from patient
1, 1mmunoprcc1p1tated with serum from the same
patient; lanc 2, same virus as in lane 1, with
negative control serum from a healthy laboratory
worker; lane 3, STLV-IIL,c immunoprecipitated
with serum from a STLV-III-infected macaque;
lane 4, same virus as in lane 3, with negative
control serum; lane 5, LAV immunoprecipitated
by serum from a European AIDS patient. (B)
Western blot analysis. Cell lysates from uninfected
or infected HUT-78 cells were subjected to SDS-
PAGE, electrophoretically transferred onto nitro-
ccllulosc as described (36), and reacted with the
serum of patient 1 (diluted 1:100). The blot was
then washed, and the binding of antibodies re-
vealed by '**I-labeled sheep antiserum to human
immunoglobulin G. Lane 1, uninfected HUT-78
cells; lane 2, West African virus-infected HUT-78
cells; lane 3, STLV-IIl,~infected HUT-78
cells. Numbers in the margins of each panel show
the approximate sizes of the most representative
viral proteins.
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Fig. 5. Dot-blot hybridization of viral genomic
RNA from LAV, STLV-III,,.., and West African
virus isolates with various LAV subgenomic
DNA probes. Cell culture supernatants (0.5 to 1
ml for each spot) were centrifuged for 20 minutes
at 45,000 rev/min, the pellet was resuspended in
NTE buffer containing 0.1% SDS, and spotted
onto nitrocellulose that had been presoaked in
2% SSC (0.3M NaCl, 0.03 M sodium citrate).
After baking (2 hours at 80°C), filters were
hybridized with various LAV DNA probes in
non-stringent  conditions (30% formamide,
5x 88C, 42°C), washed in 2x SSC with 0.1%
SDS, at 50°C, and autoradiographed for 48 hours
at —70°C with intensifying screens. Probes 1 to 4
are single-stranded LAV DNA probes, obtained
by the prime-cut method as described (28). Brief-
ly, M13 single-stranded templates carrying LAV
subgenomic inserts (36) were annealed to the 17-
mer M13 sequence primer (Biolabs), and the
complementary strand was synthesized with
Klenow enzyme in TM buffer (tris 10 mM, pH
7.5, MgCl, 10 mM), with dATP, dGTP, dTTP,
and [a-*?P]dCTP (Amersham, 3000 Ci/mmol).
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DNA was then digested by an appropriate restriction enzyme, heat denatured, and subjected to
electrophoresis on a denaturing polyacrylamide gel (6% acrylamide, 8M urea in TBE). The gel was
autoradiographed for 5 minutes and the probe was cut off and eluted in 300 mM NaCl with 0.1% SDS.
The specific activity (AS) of these single-stranded probes was ‘estimated-to 5 x 10° to 10° cpm/pg.
Probe 1, nucleotides 990-1070; probe 2, nucleotides 990-1260; probe 3, nucleotides 2170-2240;
probe 4, nucleotides 3370-3640. Probe 5 is'a pUC-18 plasmid carrying the Eco RI-Sac I fragment
(nucleotides 5290-9130) of the LAV clone A J19 (37), nick-translated to a specific activity of
approximately 10° cpm/pg. Spots A, virus from an LAV-infected CEM c1.13 culture; spots B, virus
from STLV-IIIy.—infected HUT-78 cells; spots C and D, virus isolates from patients 2 and 1,
respectively; spots E, negative control from uninfected HUT-78 cells; spots F, virus from a Zajrian
patient with AIDS, grown on normal T lymphocytes with TCGF (IL-2). All spots are made with an
amount of virus corresponding to 25,000 cpm of RT activity, except for spots C, 15,000 cpm.

Iy spot (Fig. 5). A probe from the 5’
end of the pol open reading frame, corre-
sponding to the protease region, hybridized
neither with the West African retrovirus nor
with the STLV-IIl,c spots.

Two additional single-stranded probes
were obtained from the pol region. The first
one, from the RT region (nucleotides
2170-2240), hybridized with STLV-IIp,,,
and with the West African retrovirus, but
more weakly with the latter. The other one,
from the middle of the pol region (nucleo-
tides 3370-3640), failed to hybridize with
any of these spots.

Finally, a nick-translated probe involving
the whole env gene and the long terminal
repeat (nucleotides 5290-9130) did not
hybridize with either STLV-IIl,,. or the
West African retrovirus. In control experi-
ments, we found no hybridization, with any
of the probes used, with spots from superna-
tants of noninfected cell cultures (Fig. 5),
These data further indicate that the isolates
from the West African AIDS patients may
be only distantly related to LAV/HTLV-IIL
Thejr “ genome seems to cross-hybridize
weakly only with domains of the genome of
LAV/HTLV-III which are known to be
highly conserved among retroviruses of the
same group. Although the serological data
suggest that the new isolates may be closely
related to STLV-IIly,., particularly in their
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“envelope antigens, the hybridization experi-

ments show that they may differ from this
simian retrovirus in some regions of the gag
and the pol genes.

These two new isolates seem to be indis-
tinguishable from one another. Following
the precedent set for the human T-cell leuke-
mia viruses HTLV-I and HTLV-1I, which
are similar in structure but have appreciably
divergent nucleotide sequences (29, 30), we
propose that the new West African AIDS
retrovirus should be called LAV type 1I
(31). Thus LAV type I will include all the
isolates from Central Africa, the United
States, and Europe that have common anti-
genicity and differ by less than 30% in their
nucleotide sequences. Although it seems
likely that LAV-I and -II have diverged from
a common ancestor, together with STLV-
I, the exact extent of the relatedness of
these viruses and the possible genetic events
leading to their evolutionary divergence will
be better assessed by molecular cloning and
nucleotide sequence analysis of their
genome. '

The two AIDS patients from West Africa

are thought to have acquired the virus-

through heterosexual contact, suggesting
that AIDS virus transmission occurs in West
Africa as well as Central Africa. It will thus
be necessary, in further seroepidemiological
studies in Africa and perhaps in other areas,

to use antigens from both LAV-I and LAV-
II. It is not known whether or not LAV-II is
identical to the virus termed HTLV-IV that
was isolated from three healthy Senegalese
individuals (32) and that induces antibodies
reactive with some of the antigens of STLV-
II}AGM, a virus isolated from healthy wild-
caught African Green monkeys (33, 34). The
seruim of one of these Senegalese individuals
(35) reacted with the two major antigens of
LAV-II (Fig. 3), indicating that HTLV-IV
and LAV-II may be closely related. Howev-
er, HTLV-IV in Senegalese individuals
(32), seems not to be associated with dis-
case.

REFERENCES AND NOTES

1. F. Barré-Sinoussi et al., Science 220, 868 (1983).

2. L. Montagnier ¢z al., in Human T Cell Leukemia

Il-%n;pbama Viruses, R. C. Gallo, M. Essex, L. Gross,

. (Cold Spring*Harbor Laboratory, Cold Spring

Harbor, NY, 19 ),g). 363. -

. M. Pomvic, M. G. Sarngadharan, E. Read, R. C.

Gallo Science 224, 497 (1984).

. J. Levy et al., ibid. 225, 840 (1984).

. P. Sonigo et al., Cell 42, 369 (1985).

I. M. Chiu et al., Nature (London) 317, 266 (1985).

J. W. Curran ¢z al., Science 229, 1352 (1985).

A. Ellrodt ¢z al., Lancer 1984-1, 1383 (1984).

. P. Piot ¢t al., itrd. 1984-11, 65 (1984).

. F. Brun-Vezinet ez al., Science 226, 453 (1984).

. N. Cs,lumcck et al, N. Engl. J. Med. 313, 182
(1985). ’ )

. L. Montagnier, Ann. Intern. Med. 103, 689 (1985).

. S. Benn et al., Science 230, 949 (1985).

. M. Alizon et al., Cell, in press.

. WHO collaborating center on AIDS, Report No. 6,
Institut de Médecine et d’Epidémiologic Africaines
et Tropicales, Paris (1985).

16. For a preliminary repott on the isolate see F. Clavel

etal., C. R. Acad. Sci. Paris Ser. 3, 302, 485 (1986).

17. M. D. Daniel et al., Science 228, 1201 (1985).

18. P. ). Kanki ez al., ibid., p. 1199.

19. N. L. Letvin et al., ibid. 230, 71 (1985).

20. A. Gazdar et al., Blood 55, 409 (1980).

21. D. Klatzmann et al., Science 225, 59 (1984).

22. The STLV-UI,—infected HUT-78 cells were pro-

vided by M. C. Desrosiers.
23. L. Montagnier ez al., Virology 144, 283 (1985).
24. K. S. Steimer et al., J. Virol. 53, 9 (1986).
25. J. S. Allan ez al., Science 228, 1091 (1985).
26. F. Clavel, in preparation.
27. F. diMarzo R’eronesc et al., Science 229, 1402
(1985). :

28. O. Danos, E. Georges, G. Orth, M. Yaniv, J. Virol.
53, 735 (1985).

29. V. 8. Kalyanaraman et al., Science 218, 571 (1982).

30. 1. S. Y. Chen, J. McLaIt;g}ﬂin, J. C. Gasson, S. C.
Clark, D. W. Golde, Nature (London) 305, 502
(1983). .

31. According to the proposal of the International Com-
mittee on Taxonomy of Viruses, LAV-II will be-
come HIV-2 (human immunodeficiency virus

2).

32. g'plc Kanki et al., Science 232, 238 (1986).

33. F. Barin et al., Lancet 1985-11, 1387 (1985).

34. P. J. Kanki, J. Alroy, M. Essex, Science 230, 951
(1985). -

35. Kindly provided by F. Barin.

36. H. Towbin.et al., Proc. Natl. Acad. Sci. US.A. 76,
4350 (1979).

37. S. Wain-Hobson, P. Sonigo, O. Danos, S. Cole, M.
Alizon, Cell 40, 9 (1985).

38. M. Alizon ez al., Nature (London) 312, 757 (1984).

39. We thank M. Alizon and P. Sonigo for help in
hybridization experiments; G. Péries, F. Saal, and E.
Alves Cardoso for providing some of the sera; F.
Vachon, J. S. Nina, K. Mansinho, and S. Wain-
Hobson for their interest in this work; V. Favier, F.
Rey, C. Axler-Blin and J. Gruest for technical assist-
ance; and P. Picouet and N. Feraudet for photo-
graphic and secretarial work.

22 February 1986; accepted 22 May 1986

Pt et
—HOWVENO VIR W

[l v
AN N S

SCIENCE, VOL. 233





