.

Reagan Reinterprets the
ABM Treaty

On more than one occasion over
the past decade, according to former
U.S. Ambassador Gerard Smith, the
Defense Department has argued that
the development and testing of exotic
missile defenses are not constrained
by the SALT | treaty. Until recently,
Smith says, “when they hearb the
argumentation on the other side, they
gave up.”

Several months ago, however, the
Pentagon did not give up. It hired a
lawyer who insisted that an exotic
missile defense—such as that envi-
sioned in the “Star Wars” program—
could indeed be developed and tested
without constraint. Propelled through
the interagency process by assistant
secretary of defense Richard Perle, a
committed SALT | opponent, this time
the claim won official endorsement,
with the consequence that dozens of
doors have been effectively unlocked
for “Star Wars” scientists.

The Administration’s decision,
which has rankled the arms control
community, effectively reinterprets a
key provision of SALT |, known as
Article 5. It states that “each party
undertakes not to develop, test, or
deploy ABM [antiballistic missile] sys-
tems or components which are sea-
based, air-based, space-based, or
mobile land-based.” Until a few weeks
ago, the prevailing U.S. view—as ex-
pressed in both Pentagon and White
House statements—was that this lim-
ited “Star Wars” research to lab work

and tests involving ABM subcompon-

ents. “This reading of the Treaty: is
plausible, but it is not the only reason-
able reading,” says Abraham Sofaer,
the State Department’'s chief legal
counsel.

After a fresh look at the classified
negotiating record, Sofaer concluded
that this provision refers only to ABM
systems and components that were
“current” at the time the treaty was
written. New technologies, such as
those presently under investigation for
“Star Wars,” are said to be governed
by a different provision, Agreed State-
ment D, which clearly bans deploy-
ment but says nothing about develop-
ment and testing. ‘

This reading of the treaty is compli-
cated by the fact that the United

States clearly tried to obtain develop-
ment and testing restrictions on exotic
technologies—a point that the Admin-
istration concedes. Its new interpreta-
tion thus rests on the assertion that
the United States failed to get the
Soviets’ agreement. The evidence is
not that the Soviets actively disagreed
but that they explicitly failed to signal
their assent, Sofaer says. “In effect,
because the Soviets succeeded in
avoiding a broad binding commitment
... we cannot properly be said to be
bound by such a commitment,” he
argues.

Not surprisingly, this view angers
Albert Carnesale, a professor of gov-
ernment at Harvard who served as a
special adviser to the SALT | delega-
tion. “Having been through the negoti-
ations myself, having been on the
[relevant] subgroup there, my under-
standing of the treaty has always
been invariant: Article 5 means what it
says, and prohibits development and
testing regardless of the nature of the
technology,” he says.

Carnesale and three other former
members of the U.S. delegation, Ge-
rard Smith, Raymond Garthoff, and
John Rhinelander, all remember that
the Soviets initially resisted any con-
straints on future technologies. But
they insist that the constraints were
eventually accepted, even if the Sovi-
ets did not say so expilicitly at the time.
“It never occurred to anyone on either
side to make an explicit statement,”
Garthoff says, because the provision’s
meaning appeared so obvious. In any
event, the Soviets said that they ac-
cepted the constraint earlier this year.

As asresult of the Administration’s
new interpretation, the Pentagon can
legally orbit free electron lasers, kinet-
ic kill vehicles, railguns, neutral parti-
cle beams, and other exotic technolo-
gies under the rubric of an elaborate
test program. It could also “transfer”
these technologies to other countries,
who are not bound by a deployment
ban. The only remaining constraint is
that of politics, for the Reagan Admin-
istration, acting in response to pro-
tests from European allies, decided
not to take advantage of the new
interpretation as yet, and to keep to its
original research plan. Paul Nitze, the
senior U.S. arms control adviser, says
that “there is no intention to deviate”
from this plan, but Richard Perle says,
“it remains to be seen.”

—R. JEFFREY SMITH

Rumors of China-Iran
Trade Clouds Nuke Pact

Legislation sponsored by Senator
John Glenn (D-Ohio) to address
weaknesses in the pending nuclear
trade agreement with China appears
to be gaining momentum in the Sen-
ate. Concern in Washington about
flaws in the nuclear trade pact have
been heightened in recent days by

. allegations that China may be doing

business with lran.

Questions about the Iranian con-
nection, which was disclosed by Sen-
ator Alan Cranston (D—Calif.) in a
statement on the Senate floor on 21
October, have not been answered
fully. It has rekindled doubts about the
“Agreement for Nuclear Coopera-
tion,” which President Reagan signed
24 July. Cranston’s charges, which
allegedly can be substantiated by in-
telligence reports, foliow a series of
House and Senate hearings that have
focused on China’s past nuclear trade
practices and on the vagueness of
proliferation safeguards assurances
contained in the trade pact.

The Glenn legislation, which still
must come before the Foreign Rela-
tions Committee for markup, has at-
tracted the support of Senator Dave
Durenberger (R—-Minn.), chairman of
the select Committee on inteliigence.
The bill (S. 1754) would require that
before any U.S. nuclear fuel or tech-
nology transactions proceed, China
must verify that its export procedures
comply with International Atomic En-
ergy Agency rules, and recognize that
the United States is not bound to okay
future reprocessing requests or alter-
ations of materials and technology.
Enactment of the nuclear pact is nec-
essary for American firms to compete
against European companies to sup-
ply nuclear reactor components and
engineering services to China.

Whether China has any substantive
dealings with Iran is unclear. Ali Akbar
Hashemi Rafsanjani, the speaker of
Iran’s parliament, visited China in late
June. The Chinese are thought to
have made a pledge then to assist
Iran in the application of nuclear tech-
nology for peaceful industrial pur-
poses. Senate sources say this infor-
mation was first reported by the British
Broadcasting Corporation on 4 July. A
similar report subsequently appeared
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Science, said they asked for three things:
reissuance of the patent, with the Pas-
teur Institute as a coholder; recognition
of the fact that the Pasteur group was the
first to discover the virus and apply for a
patent; and an agreement that the Genet-
ic Systems test kit could be marketed
without hindrance.

The HHS officials asked Dedonder to
supply details of the Pasteur Institute’s
version of the events. This was done in a
memorandum dated 16 August, which
laid out the institute’s case for declaring
the U.S. patent invalid. According to
Dedonder, ‘‘HHS said that the docu-
ments are not sufficient to change their
position.”’ !

The Pasteur Institute has therefore
been pursuing its case directly with the
Patent Office. According to Dedonder,
the institute is seeking what is called an
“interference,’’ which, if granted, would
essentially mean that the Patent Office
would reopen consideration of the U.S.
patent and the Pasteur Institute would be
given a year to prove its case. During the
interference period, the patent would not
be enforceable and thus Genetic Systems
would be able to market its test Kit.
Failing that, “‘If there is no solution, then
we will have to go to court,”” says De-
donder.

The Pasteur Institute’s memorandum,
a copy of which has been obtained by
Science, sets out two chief grounds on
which the institute is likely to challenge
the U.S. patent. First, ‘‘the Institut Pas-
teur can establish that its team had all the
essential elements of the subject matter
of the Gallo et al. patent, prior to any
patent filing of Gallo.”” Second, ‘‘the
subject matter of the Gallo et al. patent
was obtained or derived from the Mon-
tagnier team.”’ '

The first argument rests on the fact
that the Pasteur group had isolated a
retrovirus early in 1983 and determined
that it was different from HTLV-I and
HTLV-II, the only other known human
retroviruses. A paper describing this
work was published in the 20 May 1983
issue of Science. The Pasteur group had
also constructed an ELISA test using
proteins from this viral isolate as anti-
gens, and employed the test in serologi-
cal studies establishing a link betweeh
the virus and AIDS. ‘‘There is a prima
facie case that the Montagnier team was
‘first,” ’ the Pasteur memo states.

The basis for the second argument is a
series of exchanges between the Montag-
nier and Gallo groups, through which,
the Pasteur memo contends, Gallo
gained an advantage. These include ‘the
fact that Montagnier sent Gallo a prepub-
lication copy of a his Science paper, a
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presentation Montagnier made at a meet-
ing at NCI in July 1983, and a paper
Montagnier delivered at a meeting at
Cold Spring Harbor in September, which
included preliminary serological findings
from use of the ELISA test.

The messiest part of this second argu-
ment concerns a sample of supernatant
containing a small amount of LAV that
Montagnier sent to Gallo on 23 Septem-
ber 1983. The Pasteur memo notes that
when the precise genetic sequences of
HTLV-III and LAV were determined
early this year, the two were remarkably
similar, while the sequences of other
isolates have turned out to be quite dif-
ferent.

e French virus

Reagents supplied by Gallo helped deter-
mine that it was not HTLV-I or HTLV-II.

By implication, the memorandum sug-
gests that Gallo’s group somehow grew
the French isolate. ‘‘The Institut Pasteur
can establish a prima facie case of breach
of contract in that the retrovirus given to
[Gallo’s group] or one derived therefrom
to the best of Institut Pasteur’s knowl-
edge, was used in contravention of the
terms of the letter agreement,”” which
restricted use of the isolate to research
purposes, the memo states.

Gallo indignantly disputes this allega-
tion on several counts, including the fact
that the viruses are not identical and that
the amount of virus Montagnier sent
would not have been sufficient to infect a
cell line (see box on page 643).

Although federal officials are reluctant
to discuss in detail the legal aspects of
the dispute with the Pasteur Institute,
they challenge some of the scientific
claims. For example, they point out that
although it is certainly true that the Pas-
teur group was the first to identify the
correct virus in the literature, Gallo’s
group was also getting glimpses of a new
retrovirus as early as December 1982 but
could not grow it or properly character-
ize it. :
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Many scientists also found the Pasteur
group’s serological studies less than con-
vincing in demonstrating that LAV is the
cause of AIDS. In their patent applica-
tion, for example, the Pasteur research-
ers note that they detected LAYV antibod-
ies in only 20 percent of serum samples
of AIDS patients, and early in 1984, they
reported that this figure had risen to only
37.5 percent. Moreover, federal officials
point out that the Pasteur Institute’s pat-
ent application specifically states that
LAV’s “envelope proteins are not de-
tected immunologically by the sera of
LAS [lymphadenopathy syndrome] and
AIDS afflicted patients.”” The envelope

.protein is, in fact, the most immunogenic

viral antigen.

Federal officials also point out that the
flow of information and materials was
not all one way. For example, the Pas-
teur group would not have been able to
determine that their first isolate was dif-
ferent from HTLV-I without reagents
from Gallo. Finally, they argue that it
was Gallo’s breakthrough in mass-pro-
ducing the virus that enabled ELISA
tests to be produced on a scale large
enough to be useful for monitoring blood
donations.

The unfortunate aspect of this patent
dispute is that it is being cast as a winner-
take-all contest. In fact, both groups,
although moving along somewhat sepa-
rate tracks, made important contribu-
tions.

For example, it was largely the prior
work of Gallo and his many collabora-
tors that laid the groundwork for search-
ing for a retrovirus and, when it was
isolated, determining that it was different
from previous human retroviruses. As
one of Gallo’s collaborators puts it, *‘If
this disease had appeared 10 years ago,
we would be completely lost.”” Gallo’s
group also achieved the key break-
through of finding a cell line that would
produce the virus without dying off,
which in turn led to the rapid develop-
ment of a sensitive ELISA test and con-
vincing serological evidence that the vi-
rus is the cause of AIDS.

The Pasteur group was the first to
identify the correct virus in the literature
and to recognize the virus’s propensity
for killing the cells it infected. By careful
work with small quantities of the virus,
they were able over the following year to
link their virus more firmly to the dis-
ease. And they also have the advantage
of being the first to file for a patent on the
ELISA test.

As Nowinski of Genetic Systems puts
it, ‘It is pretty remarkable what both
Montagnier and Gallo have done.”

—CoLiN NORMAN
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—News and Comment

Patent Dispute Divides AIDS Researchers

A tussle between the Pasteur Institute and the U.S. government over rights to
blood test kits rests on issues of scientific priority

In April 1984, rumors began circulat-
ing around the scientific community that
Robert C. Gallo of the National Cancer
Institute (NCI) had made a major break-
through in the search for the cause of
acquired immune deficiency syndrome
(AIDS). Gallo had in fact been playing
his cards close to his chest since early
November, as he and his many co-work-
ers accumulated a mass of data firmly
implicating a newly discovered retro-
virus as the cause of the disease.

Gallo was about to report, in four
papers in Science*, that his group had
isolated a virus, which he called HTLV-
III (for human T-lymphotropic virus type
III), from 48 patients with AIDS and
AIDS-related symptoms. The papers
also described a system for mass-pro-
ducing the virus—something that had
eluded researchers for more than a
year—and reported the detection of anti-
bodies to HTLV-III in the blood of the
vast majority of AIDS patients he tested,
but in only one of 186 healthy controls.

To most people, the evidence was
convincing, and Secretary of Health and
Human Services Margaret Heckler
scheduled a press conference on 23 April
to tell the world.

The day before Heckler’s big an-
nouncement, however, an article ap-
peared on the front page of the New York
Times stating that a team of researchers
at the Pasteur Institute in Paris had dis-
covered the cause of AIDS. The article
was based largely on an interview with
James O. Mason, the head of the Centers
for Disease Control (CDC) in Atlanta,
which had been cooperating closely with
the French group. Mason said that data
gathered over the previous few weeks
had provided strong evidence that a vi-
rus first isolated by the Pasteur group
early in 1983 was the AIDS agent. The
French called their virus lymphadeno-
pathy-associated virus, or LAYV,

To Gallo and his colleagues, Mason’s
announcement looked like a deliberate
attempt by CDC and the Pasteur group
to steal his thunder. Relations between
Gallo and CDC were already strained,
and Gallo was competing with the
French researchers to nail down the

*Science, 4 May 1984, pp. 497-508.

Previous articles in the series were published in
Sc‘é‘ence, 25 October, p. 418, and 1 November, p.
518.
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The War on AIDS

This is the second part of a two-
part article on the discovery and
identification of the AIDS virus, and
the third piece in a series on AIDS
research.' Future articles will
examine the epidemiology of the
disease and research on vaccines
and therapy.

cause of AIDS. Mason says, however,
that he had not seen Gallo’s papers when
he spoke with the New York Times, and
Pasteur officials deny any part in Ma-
son’s announcement.

The Pasteur group, which was headed
by Luc Montagnier, Jean Claude Cher-
mann, and Frangoise Barré-Sinoussi,
were annoyed when they subsequently
read Gallo’s papers, however, because
they felt he had slighted their contribu-
tions. Gallo noted that the French team
had reported isolating LAV, but said that

Raymond Dedonder

“If there is no solution, then we will have to
go to court.”’

the virus had not been sufficiently char-
acterized to know whether it was the
same as HTLV-IIL. “‘I was shocked by
the way he presented our data,”” Mon-
tagnier says.

The Pasteur group, working with limit-
ed quantities of LAV, had done consid-
erable characterization of the virus,
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found that it selectively infects a class of
lymphocytes known as T4 cells—key
components of the immune system that
are missing or severely depleted in AIDS
patients—and developed a test to detect
LAY antibodies in blood. Their research
had, however, been hampered by the
fact that they could not grow the virus in
quantity because it killed the cells it
infected.

Gallo had solved this problem by in-
fecting a line of T cells established from a
leukemia patient with virus he had isolat-
ed from AIDS patients. The celis pro-
duced large quantities of virus but did
not die off. This break-through enabled
Gallo’s group to mass produce the virus,
characterize it in detail, and develop a
sensitive assay to detect HTLV-III anti-
bodies. It also led directly to the com-
mercial development of a test for mass
screening of blood donations. (For a
detailed description of the work of both
groups, see part 1 of this article in last
week’s issue.)

The ill feeling surrounding the publica-
tion of Gallo’s papers exacerbated a sci-
entific dispute that was already dividing
the two groups over the name and classi-
fication of the AIDS virus. The dispute
gathered momentum early this year
when the genetic sequences of HTLV-
III, LAV, and a third virus isolated by
Jay Levy of the University of California
at San Francisco, were published. All
three isolates are clearly variants of the
same virus, but they differ substantially
from other members of the HTLV family
(see box on p. 641).

In addition to the contests over priori-
ty and nomenclature, another issue has
come to dominate relations between the
two groups. It involves patent rights on
kits that are being used commercially to
test blood samples for antibodies to the
AIDS virus. Although the dispute is for-
mally between the Pasteur Institute and
the U.S. government, it is intricately
linked with the question of priorities.

At issue is a patent, applied for by the
U.S. government on 23 April 1984 and
awarded on 28 May 1983, covering a
method of detecting HTLV-III antibod-
ies by exposing serum samples to pro-
teins from the virus. If antibodies are
present in the serum, they will bind to
the viral antigens to form complexes that
can be detected by various techniques,
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The invention relates to antigens,means and methods
for the diasgnosis of lymphadenopathy and acquired imnune
defic1ency syndrome.

The acquired immune deficiency syndrome (AIDS)

5 has recently been recognized in several countries. The
—disease has been reported rmainly in_homoaexual. males with
-'-multiple partners, and epidemiolcaical studies suggest s
horizontal transmission by sexual routes 2s well as by . ‘
intravenous drug administration, and blood transfusion.
10 The pronounced depression of cellular {mounity that occurs
in patients with AIDS and the quantitative modifications
of subpopulations of their T lymphocytes suggest that T
cells or a subset of 7T cells night be a preferential target
for the putative infecticus agent. Alternatively, these
15 modifications ﬁff result from subsequent infections. The
depresssd callular immunity pbay result in sericus opportu-
nistic inrcctionl in AIDS patients, many of whom develop
Kaposi's aaééoma. ﬁéﬁévér. a picture of persistent multiple
1yaphadcnopatnfes has als$eé been dcseribed in homosexu>l
20 males and 1nrants who nay 6r zay not develop AIDS. The

et

histolezical 3ap:c. of such Yy4ph nodes is that of reactive
cue

hyperprlasia. Such cases tiy Gdrretpand to an early or a
milder form of the disease.

te ;x haa been found that one Af the major eticlogical
. egepts g; A’Ds aud or lyaphadancpathy syndros (LAS), which

“is ggéey.c%ﬂligzﬁigaas a 5rcd.oaic s1gn of AIDS,
gonsist of & *uiym,aotro .c reﬁrovi?ué &hith has Dee
4Bhsn nani ne o HY TR

denopathies.

should

n i:olated froam a
sl patiént wioh multips: ympha

The virus a
PPpears to be distin
5m the human
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& HE has bccn known a8 belonging to
S the so-oalled HTLV-{ subgroup.
The patient was a 33-year-old homosexual male who

sought pedical consultation in Decembdor 1982 for cervical
lymphadenopathy and asthenia (patient 1). Examination showed
axillary and inguinal lymphadenopathies. Neither fever
10 nor recent loss of weight were noted. The patient had a
hiatory or aeveral episodes of gonorrhea and had been
o treated for 5yyh111= In September 1982. During interviews
he indicated that he had had more than 50 sexual partners
—-per_year and had travelied to many qpuntries, including
15‘-North Africa, Greece, and India. His last trip to New York
was in 1979.

Laboratory tests indicated positive serclogy
(immunoglobulin G) for cytomegalovirus (CMV) and Epstein-
Barr virus:. Herpes sfinplex virus was detected in cells

20 fros his throat that were cultured on human and monkey
ceils. A biopsy of a cervical lyeph node ﬁaa performed.,
One sample served for histologicsal examination, which
revealed rolliqular hyperplasia without change of the
general structure - of tne lymph pnode, Immunohistological
25 atudies revealed, in paracortical areas, numerous T lyn-
punocytes (OKTB*i; Typiﬂs of the whole cellular suspension
indicated that 62 percent of the cells were T lymphocytes
(OKT3%), 44 fei. ent were T-helper cells (OKT4*}), and 16
percent were supprésdor célls (OKT8Y).
30 Cells &f ihe same biepsed lyzmph node were put in
cu&ture medium with Phytohemagglutinin (PHA), T-cell growth
» ii?gor (TCOF), =nd antiserum to human & interferon. The
Zcails vere g*own tH ﬁPHI-tGﬁG mediux supplemented with

antl o
anti bzofich 19 Sﬂ E-mercastéthanol.

10 percent
, a3 Ca s aurus, o, P fetal

percent sneep antzbody to huoar o inter-
feron (neutralizing titer,

The reascn for using the antiserym
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vuses. In zu nwu nyu*t.n,
had previouvaly been shown that anti-serum to inter-
feron could_increaae retrovirus production by a factor
of 10 to 50~ F, Barré-Sinouss! et al., "Ann. Microbiol.
(Institut Pasteur) 130B, 349 (1979). After 3 days, the
cﬁlture was coentinued in the sace medium without PHA,
Samples were regularly taken for reverse transcriptase
assay - and for examination in the electron microscope.

After 15 days of culture, a reverse transcrip-
tase activity was detected in the culture supernatant
by using the fonic conditions described for HILV-I
(B.J. Poiesz et al. "Proc. Natls Aead. Sci. U.S.A.® 17.,.
7415 (1§80». Virus production continued for 15 days and.
decreased thereafter, in parallel with the decline of
lymphocyte proliferation. Peripheral blood lymphocytes
cultured in the saze way were consistently negative for
reverse transcriptase activity, even after 6 weeks.
Cytomegalovirus could be detected, upon prolonéed co-
cultivation with MRCS cells, in the original biopsy
tissue, but not in the cultured T lyophocytes at any
time during culture.

The invention relates to the newly isolated virus
&3 a source of the above said antigen which will be
defined later. : .

the newly isolated viru:,ﬁuhlch will herearter]
be termec as bﬁv}, will however be described first. E

The virus 4§ transmissible to cultures of T 1
¢ympn0nyfea ob*ained from healthy denors. Particularly|

; L

talls..
zirus L= .é;‘ssicn was attecpted with the use of a
A‘t.;.?\’b

fulture 5‘ T Iymphocytes established from an adult
¥ 3 \-AV 0')(:" e
neaifhy (-hsr $r thé BiSod Transfusion Center &t the

kasteur fnstitute, On day 3, half of the culture was c*
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‘ﬁ“%'f #e coculture but was not detectable on

days 5 and 10. The reverse transcriptase had the sane

characteristics as that released by the patient's cells

and the amount released remained stable for 15 to 20

days. Cells of the uninfected culture of the donor lym-
'phocytes did not exhibit reverse transcriptase activity

during this period or up to 6 weexs when the culture.

was discontinued.

- The—cell-rree supernatant of the infected co-
culture was used to infect 3-day-old cultures of T lynm-

.—-phocytes. from two umbilieal cords, LCY and LCS, in the.

presence of Polybrene (2 pg/cl). After a lag period of

7 days, a relatively high titer of reverse transcriptase
activity was detected in the supernatant of both cord lymphocyte
cultures.. - Identical cultures, which had'not been infec-
ted, remained negative, These two successive infections

clearly show that the virus could bg«propasated'on

norzal lymphocytes from either new-borns or adults.

- In the above co-cultures one used either the
cells of patient 1 as such (they declined and no longer
grew) or cells which had been pre-X-rayed or citomycin C-treated.
The LAV‘ virus, or LAV,virus suspensions, which
" oan be obtained from infected cultures of lymphocytes
Nave characteristics which distinguish them conmpletly
from othér BTLV. These characteristics -ill be referred
to herealter dnd, when appropriate,in relation to the
dhows curves representative of variation
t*anacriptase activity and [3ajurid‘ne

"!

\l
y refl pect‘ve-y versus successive fractions of the

e O’} le o
« v
o ""’ e g
<o Y
<“’: "P'\ <
f‘* ®

v TES B O

1?§§ in Ene - sucrose gradient, after ultracen-
gréggiat*gﬁ Phkekin of she virus contents of a cell-free

supernatant odbtained from a culture of infert
Cytes.

3

ed lympho-
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procedure vhich was ulod 1n relation
to virus from patient 1. The results of the
5 analysis are iilustrated in Fig..1. Cord blood T

lymphocytes infected with virus froc patient 1 were
labelled for 18 hours with EBHJuridine (28 Ci/mmole,
Amersham ; 20 uCi/ml), Cell-free supernstant was ultra-
centrifuged for 1 hour at 50,000 rev/min. The pellet
30 was resuspended {n 200 pl of NTE buffer (10 wM tris, pH
7.4, 100 mM NaCl, and 1 mM EDTA) and was centrifuged over
a 3-ml linear sucrose gradient (10 to 60 percent) at
- :fSS;QOO_gev/min for 90 minutes in &n IEC type SB 498 -
rotor . Practions (200 ul) were collected, and 30 wul
15 '.samples of each fraction were assayed for DA RNA dependant poly-
merase agtivity with S oM F@2+and poly(A)-0ligo=-(dT) 12-18 28
template primer ; a 20-ul porticn of each fraction was
precipitated with 10 percent trichloroacetic acid and
then filtered on a 0.45-ym Millipore filter, The-BH-
20 labelled acid precipitable material was ceasured in a Pack-
ard B-counter. -
That. the new virus isolate was 2 r;trQQirue was
“further indicated by its density in the above sucrose
~ gradient, which was .16, and by its labelling with
25 t3H]uridine (fig. 1). A faczt sedimenting RNA
appears to be assoctiated vith the hAV‘ virus,.
Yirus-infected ce.la from ‘the original biopsy as
well as infected lymphocytes from the first and second
viral passageés were used to determine the optimal requi-
30 %ééébtﬂ for réverse transcriptase activity and the
5355I§éé éﬁggificiti of the enzyce. The results were the

54=«e o
sane n afl 1Q5tancea. The reverse transcriptase activity

g;;gl&yed a strong asrinity for po

ly(adenylate- olisodeoxy-
thym;dylate)[poly(A) ~0ligo(dT)’

12- 1B] and required Hg with



10

15

20

25

30

35

4 ferentisl spesificity ~or
“"t bt“donyiato-dooxythnxdynu over cdeoxyadenylate-
deoxythymodylate, distinguish the viral enzyme fro-
DNA-dependent polymerases,

Electron =microscopy of ultrathin sections of
virus-producing cells shows two types of particles,
presumably corresponding to the immature and mcature
forms of the virus : immature particles are budding =z2¢
the cell surface, with a dense crescent in close contact
with the plasma membrane. Occasionally, some particles
remain in this state, while being freed from the =cl

surface. -

3
-

A

Mature perticles have a quite ‘fferent =--cho- ?
logy with a small, dense, eccentric core (zean dia.cirer:
k1 nm). Most virions are round (mez. diameter :

| 139 nm ) or ovefd, but in some pictures, es, 21y in
the particles seen in the original ¢ ire fron which
the virus was isolated, a tailed morphclogy can al:~ be
observed. The latter fore can also be observed In cyto-
;lasmic vesicles which vere released in the cediuxz. Such

particles are alsc formed by budding from vesicle
membranes,

Morphology of mature particles is clearly dis-
b
tinct from HTLV, whose large core 'as a mean cdiaceter
of 92 nm.

Helper.T-lynphocytea (Leu 3 cells) fzrz the main
target of t@e virua. In other words the LAV, ~virus Las
particular tropism for these cells, Leu 3 cells are
récogfitzable by the monoclonal antiboales courercialized
by ORTHO under the trademark OKT4. Ii. .ontr. . enriched
euitureés of Leu 2 cells, which are mainly suppressor or
cytotoxic cells and which are recognized by the mono-

clonal antibdodies commercialized by ORTHO urder the
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virus inféction,

In most cases of AIDS, the ratio of OKTL™ over
OKT8* cells whieh is normally over 1, 18 depressed to
values as low as 0.1 or less,

The LAV, virus {8 also immunologically distinct
from previously known KTLV-1 isclates from cultured
T lymphocytes of patients with T lyophomas and T leu-
kemias. The antibocies used were specilic for the p19
and p24 core proteins of HTLV-1. A monoclonal anti-
body to p19 (M. Robert-Curoff et al. "J. Exp. Med.®i54,

- :._11257-(1981ﬁ and a polyc%onal goat antibody to p2i .

(V.S;—Kalyanafaman et al. "J, Virol.®, 38, 906 (1981))
were used in an indirect f{luoreacence assay against
infected cells frcm the biopsy of patient 1 and lympho-
cytes obtained from a healthy donor and infected with
the same virus. The LAV]virua-producing cells @id not
react with either type of antitody, wvhereas two lines of
cord lyaphocytes chronically infected with HTVL 1

M. Popovic, P.S. Sarin, M. Robert-Guroff., V. S.
Kalyanaraman, D. Mann, J. Minowada, B.C.‘hallo,
"Science™ 219, B56 (1983))and used as conirols showed
strong surface fluorescence,

In order t: determine which viral antigen was
recognized by antibodies present in the patient's sera,
several immunoprecipitation exper@menta were carried out.
Cord lyemphocytes (nfected with virus from petient 1 and
uninfected controls were labelled with IBSS]methionine
for 20 houra; Cells were lysed with detergents, and a
cytoplasaic S10 extract vas macde, Labelled virus released
in the supernatant was banded in a sucrose gradient.
Both materials were imcunoprecipitated by antiserum to
BTVL-1 p24, by seruz from patient 1, and by seru=m

sanples from healthy donors. Izaunocomplexes were
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£nrected with this virus, was specifically recognized
by serum from patient 1 but not by antiserum to HTLV-}

p24 obtained under similar conditions or serum of norzal

donors, Conversely the p24 present in control KTLV-infec-'

ted cell extracts was recognized by antibodies to HTLY

but not by serum from patient 1.
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tion of 358-methion1ne-labelled virus
weight of about 25,0C0 (or 25K). This
- —recognized by the serum ©of patient 1.

other retroviruses,

The main protein (p25) detected after purifica-

to be located in the viral core.

This can be confirmed in impuno-electron micrce-

has a molecular

copy experipments, which show that the patient'c serunm
can agglutinate the viral cores.

raised in rabbit against an ether treated virus did not

precipitate the p25 protein.

The viral origin of other proteins seen in poly-

Conversely,

is the only protein
3y analogy with
this major protein was considered

an antiserun

acrylamide gel electrophoresis of puriried-virus is wmore

diff{cult to
silver staining,

assess.

but was much weaker after

A pi15 protein could be seen after

35

‘perhaps due to the paueity of this amino-acid in tne
protein., In the higher MW range, a contamination of the

virus by cellular proteins,

viral envelope,

to be associated

with the purified virus and may represent the cajor

envelope proteins.

-

N |

-

No p 19

A nmY T

‘(having a molecular weight of about 19
nM) was isclated from LAV

i
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extracts.
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either inside or outside the
is likely. A& 36K and a 42K protein and
a 80K protein were constantly formed

S=nethionine
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1 et 'YEtsted vith |
88 say any type of immunological assay
5 m®ay de brought into play, By vay of exampe. immunofluo=-

) rescence or immunoenzymatic assays or radi{o-ismunopreci-

- pitation tests are particularly suitadle. =
As a matter of fact and except under excsptional

circupstances,sera of diseased patients do not recognize

10 the intact LAV1 virus, or viruses having similar pheno-

typical or immunological properties. The envelope pro-
teins of the virus appeared as not detectable immpunolo-
— ..__gically... " by the patisnts'sera. However as soon as _
- tﬁe core proteins become exposed to said sera, the
15 immunolégical detection becomes possible. Therefore thea
invention concerns all extracts of the virus, whether
. it be the crudest ones - particularly mere virus lyzates
- or the more purifled ones, particularly extracts
enriched in the p25 protein or even the purified p25
protein or in protein immurologically related there-
20 _with. Any purification procedure may be resorted to.
By way of gxample only, one may use purification proce-~
dures such as diaclosec by R.C. Montelaro et al, J. cf
Virology, June 1982, pp. 1029-1038.

The invention c¢concerns more gencrally extracts
25 of any virus having sizmilar phenotype and izmrmunologicall
related to that obtained from LAVl. Sources of viruses
of the LAV type consist of T-lymphocyte cultures
isolatabdle froz LAS- and AIDS - patients or from haero-
phiiiacs.
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5 1) lymph node lymphocytes of a caucasian homosexual with
multiple partners, having extensive Kaposi sarcoma
: lesions and severe lympnopenia with practically no okT4™
lymphocytes in his blood ;
2% blood lymphocytes of a young B haemophiliac
10 presenting neurotoxoplasmosis and oKT4*/0KT8"
- ratio of 0.1,
These two retroviruses have been named IDAV1 ana
IDAV2 respectively (for Ipmune Defictency Assoclated

Virus). Results of partial characterization obtained so.

15 far indicate similarity - {f not identity = of IDAV1 and’
IDAV2 to LAVY ;
- same lonic requirements and template specificities of
reverse transcriptase,
- same morphology in ultrathin sections,
20 - antigenically related p25 proteins : seruz of LAV1
patient immunoprecipitates p25 from IDAV!I and IDAVZ ;
-oonversely, serur from IDAV2 patient imnunoprecipitates
LAVY -p25.
IDAVY patient serumseemed to have a lower anti-
25 bodies titer and gave a wcak precipitation band for LAV
and IDAV1 p25 proteins. The p25 protein of IDAV! and
IDAV2 was not recognized Ly HTLV p24 antiserum.
These similarities suggest that all these three
isolates bdelong to the same group of viruses.
30 The invention further relates to a method of
in vitroc diagnosis of LAS or AIDS, which coazprises
contacting a serun or other biclogical medium
from a patient to be diagnosed ------ cemmeccecemmca—
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defined and detectiag

Preferred methods bdring into play iammunoenzy-
patic or immunofluorescent assays, particularly accor-
S ding to the ELISA technique, Assays may be either direct
or indirect immunoenzymatic>or {mmunofluorescent assays,
Thus the invention also relates to labelled
virus extracts whatever the type of labelling : enzyma-
tic, fluorescent, radioactive, etc..

-—-10 : Such assays include for instance :

- depositing determined amounts.of the extract according
— ..__to the invention in the_wells of-titration miéroplate;,
- ;kintFBducing'in said wells {ncreasing dilutions of the
serun to be diagnosed,; .
%S — incudbating the rmicroplate;
- washing the microplate extensively;
- introducing in the wells of the zicroplate labelled
antibodies directed against blood imzunoglcbulins,
the lzbelling being by an enzyme . -
20 selected fran those which are capable ol hydrolysing
a substrate, whereby the latter then undergoes a
modifica:ian of its absourption of radiations, a% least
in a determined wavelength band and
= deteoting, prefer:bly in a ocaparative manner with
25 respect to a control, the amount ¢f substrate hydrolysis
as & neasure of the poteantial risk or effective presence
of the disease.
o The invention also relates to kits for the above-
sajid diagnosis which comprise :
30 = an extract or more purified fraction of the abovesaid
types of viruses, said extract of fraction deing labelled|

such as by a radiocactive, enzymatic or imrmunofluorescent
ladel ; J
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beads) ;
- & lymphocyts extract obtained from a healthy percc

- dbuffers and, if appropriate, substrates for the
vizualization of the label.

Other features of the invention will furthe-
appear as the description proceeds of p-eferred (solation
and culturing procedures of the relevant virus, of
preferred extraction methods of an extract suitable as
diagnostic means, of a preferred diagnosis technique and
of the results that can be achigved.

. VIRUS . PROPAGATION :

Cultured T-lymphocytes from either umbilical
cord or blood or - bone marrow cel.s frc- healtny,
virus negative, adult donors are suitable 1. L Lrus
propagation.

There is however some variation froa indivicual
to individual in the capacity of lyephocytes to grow the
virus. Therefore, it is preferable to select an adult
healthy donor, having no antibodies as;inst the virus
and whose lymphocytes repeatly did nol rel=ase sponca-
neously virus, as detected by reverse transcriptase
ictivity (RT) neor exprebséd viral proteins.-

Lymphocytes of the donor uﬁre obtained anc
separated by cytophoresis and stored frozen at =-180°C in
l1iquid nitrogen, in RPMI 1640 medium, supplezentec with
50 % deco=plemented huran serum and 10 % DMSC.

For viral infection, lymphocytes were oTut in
culture (RPHI 16 4C) gedium. with phytcnaemagglutinin
(PHA) .at the concéntfation of 5.106 cells/ml for 3 days.

Then, the nediun was removed and cells resuspen-

ded in virsl suspension (crude supernatant of virus=-
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1adl wsre 2 10 cells tor 5 tu
U epm cf Ctlvlty. the latter deterazined as

previously deléribed. After 24 hours, cells wvers
centrifuged to remove the unadsorbed virus and resuspended
i{in culture PHA=free mediunm and supplemented with PHA-free
TCGF (Interleukin 2) : (0.5 - 1 U/ml, final concentration),
POLYBREN (Sigma) 2 ug/ml and a%ti-interferon a sheep
aerdm,'inactivated at 56°C for 30 minutes (0.1 % of a
serum which is able to neutralize 7 U of s.leucocyte
interferon at a-1/100 000 dilution). |

Virus production was tasted every 3 days by RT
activity. determination or *ml- sampies. -

- The_presoncc of anti-interferon serum is 1mportant _
in virus production : when lymphocytes were infected 1n
the absence of anti-human-a-interferon serusm, virus
production, as assayed by RT activity, was very low or
delayed., Since the sheep antisertn used was reised againse
partly purified o leucocyte interferon, made according to
the Cantell technique, the role of components other than
interferon cannot be excluded.

Virus production starts usually fron ééy g to 15
after infection, and lasts for 10-15 days. In no cases was

the emergence of a continuous permanent line observed.

2. VIRUS PURIFICATION : ‘

For its use in ELISA, the virus was concentrated
by 10 % Polyethylenglycol.(PSG 6000) precipitation and
banded twice to equilibrium in a 20-60 % sucrose gradient.
The viral band at density 1.16 i{a then recovered and
usable az such for ELISA assays. '

-
-~
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10 NYCODENZ was lysed in 4 volumes of-RIPA containing

15
For . use in RIPA (radio-immune
precipitation assay),purification in isctonfe gradients
of Metrizamide (sold under the trademark NYCODENZ by
Nyegaard, Oslo) was found to be preferable. Virzal
density in such gradients was very low (1.10-1.11).
Metabolic labelling with 35 S-pethionine of cells
and virus (RIPA) followed by polyacrylamide gel electro-
phoresia were perrormed as above described,except for the
following modifications for RIPA : virus purified 4in

500 U/ml of aprotinin. Incubation with S pyl of serum to
be tested was made for 1 hour at 37°C and then 18 hours
at «4°C. Further incudation of the icmunocomplexes with
protein A SEPHAROSE beads was for 3 hours at +L°C,

3. PREPARATION OP THE VIRUS EXTRACT FOR ELISA ASSAYS :

Virus purified in sucrose gradient as above descri-

bed, is lysed in RIPA buffer (0.5 % SDS) and ccated on wells
of microtest plates (Nunc). -

Prererfed conditicens for the ELISA assay are:

)

After addition to duplicate wélla of serial
dilutibns of each serum to be tested, the specificalliy
fixed Igls are revealed by goat anti-human IgC coupled
with peroxydase. The enzymatic reaction i{s carried out on
ortho-phenylene-diamine as substrate and read withan
automatic spectrophctometer at 492 mm.

On the same plate each serum is tested on a centrol
antigen; a crude cytoplasmic lysate of uninfected T-
lymphocytes froz the same donor ia8 used

- Rl -R ... . S -~ s e v TR T IirEM e 4 mem wmaw -—. A . A —



&8s positive (antibodies
déiinat the virus) when the difference between O0.D.
‘5 against the viral antigen and 0.D. against control
cellular antigen is at least 0.30.

Hereafter there is discloesed 2 specific test
for assaying the above mentionned disease or exposure
to disease riske.

10 Method.

This ELISA test is for detecting and titration

of seric anti-retrovirus type LAY antibodies.
. - It comprisescarrying outa-conpetition test bet- .
- r#tﬁéen'i viral antigen (cultivated on T lymphocytes) and
15 a control antigen constituted by a lyzate of the same
though non-infected lyanphoc¢ytes.

The binding of the antibcdies on the two anti-
gens is revealed by the use of 2 human antiglobulin
labelled with an enzyme which itself is revealed by

20 the addition of a corresponding substrate.

Preparation of the viral antigen.

The cellular cultures which are used are T
1ymphocyte§ of human origin thch cope from :

. umbilical cord.blood,

2s . i . done marrow, )

. blood of a healthy donnor.

After infection of the cells by the virus, the
supernetant of the infected cell culture is used, It ¢s
concentrated by precipitating with 10 % PEG, then

30 purified (two .or three times) on a (20-60 %) sucrose
gradient b ultracentrifugation to equilidriun,
N /:he viral. fractions are gathered and concentrated
by centrifugation at 50 000 rotations per minute for
60 minutes,

- ee
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M, EDTA 0.001 M),

| ’- 1i°: 1ﬁ£n'_v4
pt Y.8 (Tris 0.01 M, NaCl 0.1

The proteic concentration is determined by the

Lowry method,

The virus is then lysed by a (RIPA « SDS) buffer

(0.5 % final) for 15 minutes at 37°C.
Preparation of the control antigen.

The non-infected lymphocytes are cultured accor-

' ding to the preceding conditions for from 5 to 10 days.

They are centrifuged at low speed and lysed in the

RIPA buffer in the presence of 5% of the product

commercialized under the name of ZYMOFREN (Spécia)
(500 u/ml). After 15 minutes at &°C with
frequent stirrings with vortex, the lysate i{s centri-

fuged at 10 000 rotations per minute. The supernatant

conatitutes the control antigen. Its concentraticn in

protein i{s measured by the Lowry method.
Reagents.

]-—
2 -
3-.
4

2R edal B

Plates = NUNC - special controlled ELISA
Buffer PBS : pH 7.5 ' -
TWEEN 29

Carbonate buffer : pH = 9.6 (C03Na2 : 0.2 M

‘ (cqgu‘ = 0.2 M

Non foetal calf serum : which is stored in frozen
state (BIOPRO),

Bovine serum albdbuzin (BSA) SIGMA (fraction V)
Human anti IgG (HeL) labelled with peroxydase
PASTEUR, in tubtes of 1 nl preserved at L°C
Washing buffer = PBS buffer, pH 7.5 « 0.05 %

TWEEN 20

Dilution of the conjuguate Is carriec out at the
dilution incdicated in PBS buffer « TWEEN 20 (0.05%)«+
bovine aldunmnin O0,5 g per 100 =1

= Y 7 Y == . PR SiEal Eal mnw TrNne 1T MLy WD Y nMAe
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: o bovine serum albumin per
100 nl
10 - Substrate =z OPD

. Citrate buffer pH = 5.6 trisodic citrate
' (CeHgNa3 07, 2K,0), 0.05 M ; citric acid
(06H807, 1!-120), 0.05 M.
", Hydrogen peroxide = at 30 % (110 volumes) - uged
_ at 0,03 % when using citrate buffer,
. Orthophenylene diazmine = SIGMA
5 mg per 25 ml of buffer - which is diluted in
buffer extemporaneously.

-— -

Prgparation of the plates.

The plates which are used have 96 U-shaped ucil;

(NUNC= ELISA). They."include 12 rows of 8 wells each,
numbered from 1 to 12.

" The distribution of antigens is as follows :
- 100 ;l of the viral antigenr, diluted in carbonate
buffer at pH 9.6, 1is deposited in each of the wells of
rows marked ()
) 1-2-5-6-9 - 10
- 100 ul of the control antigen, diluted in carbenate
buffer at pH 9.6, 1is. deposited in each of the wells of

irows marked C)

3-8 -7-8«11 12,
The dilution of the viral antigen is titrated

at each viral production., Severasl dilutions of viral
antigen are tested and compared to positive and negative
known controls (at several dilutions) eand to human
anti-IgGC labelled with peroxydase, the lacter being
also tested at several Jilutions.

) As a rule, the proteic concentration of the
preparation 48 of 5 to 2.5 ug/zl.




& W
rho}’lteoa are closed vith « plustle 1id an”
are incubated overnight at 4°C.
5 Then they are put once in distllled water and
- centrifuged. Thewells are then filled with 300 . -
non foetal calf serum at 20 % in PBS buffer,
The incubation lasts 2 hours : 37°C (covered
plates).
10 _ The plates are washed 3 times -n PBS buffer with
TWEEN 20, 0.05 % (PBS~-tw buffer) :
« firot waohing 300 wul

- T

fi;-‘1<; "~ _ . second and thi;a washing 200 pl/w.
The plates are - carefully dri and sealer” “h

15 an adhaiive.plaﬁtic film. They cap be stored at -80°¢C.
ELISA reaction : antibody titer assav.

"After defreezing, the plates -~re warued 3 times
in PBS-TWEEN., They are carefully drie..
The positive and negative control sera 2s well
20 as the tested sera are diluted first in the tube, with
PBS-TWEEN containing 0.5 % bovine aldunine.
The .chosen dilution is 1/40.
~ 100 ui or each serum are deposited induplicate on the
viral antigen and in duplicate on the control antigen.
25 - The same is carried out for the positive and nezative
diluted sera. _ '
- 100 ul of PBS + TWEEN + bovine seruz albumin are
introduced in tvo wells@® and in two “/ll © to forz :he
conjugated controls, .
30 The plates equipped with their lids ar- <ncubated
for 1 h 30 at 37°¢C.
They are washed & times in PBS « TWEEN 0.05 %.
- JDS ¥l of human anti-IgG (ladbelled with peroxydase)
at the chosen dilution are deposited in each well and
35 4ncudbated at 37°C. -



¥hey Rre carkfully drsed,-
Revealing the cnzyna'uc reaction is carried out
by means of a orthophenylens~diamine substrate (0.05 %
in citrate dbuffer pH 5.6 containing 0.03 % of 8202).
100 §l of substrate 15 distributed in each well.

The plates are left in a dark rooa for 20 minutes
at the laboratory temperature.

Reading (s carried out on a spectrophotometer
(for microplates) at 492 no.

Sera deemed as containing antibodies against the

virus are those which give a ODD (optical density

"diffefence = opt‘ical density of viral antigen leas
optical density of control antigen) equal to Cr higher'
than 0.30. . -

. This technigque enablesz a qualitative titration
as well as a quantitative one. For this purpose, it is
possible either to use several diluticns of the serum to

be assayed, or to compare a dilution of the serum with a

20 range of controls tested under the sanme conditions.

The table hereafter provides first-results of
aerolngicai investigations for LAYV antibodies, carried
out by using the above exemplified ELISA essay.

-



L X))
Total ELISA=LAY ELISA-HTLV?
| Potab ity (Biotech)
positive| apositive | positive|%pesitive
Lytrphadencpathy Y]
patients® 35 22 (63) 5 (14)
Healthy homosexuals - 40 7 (17) 1 (3)
Control population 54 1 (1,9) 0 (€2,6)
28 homosexuals . ﬁz\

3 Haftians (! woman)

& toxicomana (2 women)

L X ]
The number of positive sera is probabdly overestimated in

this test, since no control of unspecific binding could be
done. -

Out of the 5 LAS HTLV! positive, 3 were born in Halti,

1 had stayed for a long time in Haltli and 1 had made ssveral
travels to USA,. ‘

All of them had also antibodies against LAV,

The table shows clearly high prevalence of LAV antibodies
‘in the homosexual patients with LAS, the very low incidence in
the normal population ana also a moderate spread of virus
infection in still healthy homosexuals. In the lattsr group,
ali-the positive individuals had a high number of partners
() 50 per year). The incidence of HTLV antibodies was very
low 4in all three groups (determined by using a compercial
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25

35

roxiatively 20 % h
s, but some of the sera were taken at a

very late stage of the disease, with i possible negati-
vation of the humoral response.

~.It should further be mentioned that lymphocy-
tes of LAS patients do not produce detectable
amounts of LAV-type virus, Particularly c¢ells of lymph
nodes from 6 more LAS patients were put in culture and
‘tested for vtrus-production, as described for patient 1.
No virus release could be detected by T activity.

However, a p25 protein recognized by the serum of the

—

first patient could be detected in cytoplasmic extracts.
of the T-cells labelled with 3ss-methicnine in 3 other .
cases, This suggests partial expression of a similar .
virus in such cases. Moreover, all (6/6) of these patients
had antébodies against LAY p25 proteins, indicating that
they all had been infected with a sioilar opr identical
virus. »

Interestingly, in lymphocy:eé of one of the
patients (patient 2), ;%ere was a weak but_definite
irmunoprecipitation of a band of similar size (p2U=p25)
with goat antiserum raised against{ HTLV!. Slmilarly,
the patient's serum had antibodies against both HTILV and
LAv; suggesting a double infection by either virus.

Such cases seem rather infrequent,

The invention finally also relatea to the
biological reageuts that can be forzed by the LAV
extracts cohtaining the p25 protein or by the purified
pe25 protein, pérticularly for the production of anti-
bodies directed againet p25 4in anizals or of monoclonal
entibodies. These antibodies are liable to forms use-
ful tools in the further sfudy of antigenic deterainants

of LAV viruses or LAV-related viruses.




(P :kn"'q-f.f’i-!f;%'*'. P 3 N

of nonc‘ aub-uts et 1yuphoeyt.u or related monoclonal

antibodies, for ease of language, should in no way be
5. opposed to the Validity of any corresponding trademark,
whether registered or not dy its owner.

It should further be mentionned that the viral
extracts, particularly viral lysates or enriched frac-
tions can also be defined by reference to their immuno-
100" logical relationship or similitude with the extracts or
enriched fractions contaiqigg;;f%%éfgﬁﬁE?fﬁ'is obtainable
from -the strain LAV1 IDA® IDAVZ. Thus any protein
:fraétion which is capable of giving aimilar patternas of -
immunclogical reaction as do the protein extracts of LAV1,
15 IDAV1 or IDAV2 with the same sera, pust be considered as -
equivalent thereof and, accordingly, be deemed as
encompassed -by the present invention. A
sinilar conclusion extends of course to the diagnostic

means (process and kits) which may cake use of such -

2.0 equivalent protein extr g;s%WW_HWM
o - he LAV1 virus has been deposited at the \

Collection Nationale des Cultures de Micro-organismes
(C.N.C.HM.) under n° I-232 on July 15, 1983 and IDAV1 and
25 IDAV.2 viruses have beeq depogiféa at the C.N.C.M. on

September 15, 1983 under n® I-240 and I-241, respectivel
Th:z invention encompasses as well the extracts of mutants or
variants of the above deposited stfains az long as they
possess substantially the same inmunological properties/

—~
e
.
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sera of LAS lnd AIDS tfflicted patients and obtained from
a T-lyomphotropic-retrovirus, whose preferential target

consists of Leu 3 cells, which has reverse transcriptase
activity requiring the presence of ng* ions and displaying
a strong affinity for poly(adenylate-oligodeoxy-thymidylasc)
[poly(A)-oliso(dT)12_18]. which has a density of 1.16 in =a

' sucrose gradisnt, which has a2 mean diameter of 139 naano-

metre and a core of mean dianeter of 41 nanometre, whose

envelope proteins are not detected imounologically by

the sera of LAS and AIDS afflicted patients,which is

reédénizéd ipounologically by said sera and which contain}
a p25 protein which is not recognized iazunologically by
p2l protein of HTLV virus, which 18 free of a p19 protein.

2 - Retrovirus extract immunologically recognized
by sera of LAS and AIDS afflicted patients and obtainable
from any qr the retrovirus deposited -at the C.N.C.M, under
n® I-232, I-240 and I-241.

3 =« A retroviral extract which {8 i{zmunologically
related to the retroviral extracts of claims 1 or 2,

4 - The retroviral extract of any of c¢lains 1 to 3
which consists of the crude lysate of said retrovirus.

. 5 = The p25 protein of the extracts of any of claims

1 to 4 which is {n the purified'statt.

6 = A method for the in vitro diagnosis of LAS or
AIDS, which comprises contacting a serum or other bilological
medi{un obtained from the patient to dbe diagnosed with the
retrovirus extract of any of claims 1 to 4 or with the
purified p25 prgiein of claim S and detecting the imnuno-
1ogica1 react‘cn.

7 -~ A kit for assay of sera from LAS or AIDS afflicted
patients which cozprises :

- retroviral extract according to any of claics 1 to 4 or

35

the purified protein of claim 5, which are labelled ;
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assayed serun.

. ﬁg@Obytc kirlet obtuined from a healty person

- burtcra and, if appropriate, subatratea for the

vizualisation of the label ;

- means to detect the labelled conjugate resulting frono

the immunological reaction dbetween the ladbelled reagent

and the assayed serun,

8 -« A kit for AIDS or LAS assay which comprises :

- a retroviral extract according to any o:
or the purified protein of claim 5 ;

]
- labelled human anti-immunoglodbulins ;

- a lymphocyte extract obtained rrom a healty perscn

- ——

claims 1 to U

- buffers—and, if appropr;ate. substrat for t*~ vizualli-

sgtion of the label ;

\

- means to detect the labelled conjuga.e resulting . ... the

immunological reaction betieen the label. 2

~

reagent and the



and acouired immme deficiency svndrare

The invention concerns a retrovirus extract containing
a p25 protein which recognizes imnunologically sera of
patients afflicted with lymphadenopathy syndrom (LAS) or
acquired immune deficleney syndrom (AIDS). It relates to
—- & method and kit for in vivo assay of LAS or AIDS involving
' contacting sera from patients to be diagnosed for such
diseases with said retrovirus extreact anc by detecting the

-

_ T 4{ifdunoclogical reaction, if any. - :

- - - - w % -

-
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Fractions

measure of reverse transcripiise activity on
successive fractions of sucrose gracdient.

meaaurg of acido precipitable material labelled
with (K] urtdine.

density variation of the gradient.
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