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GENETIC STRUCTURE OF AIDS YIRUS NOW MAPPED
Mational Cancer Institute (NCI) scientists in collaboration with
researchers at Harvard Medical School and Dana-Farber Cancer Institute in
Boston, E.I. duPont de Nemours in Wilmington, Delaware, and Centocor in.
Philadelphia have mapped the entire genetic structure (genome) of HTLV-III,
the virus strongly implicated in the development of Acquired Immune Deficiency
Syndrome (AIDS). This map, or nucleotide sequence, will help researchers
understand how this virus functions and facilitate development of substances
for the detection, prevention, and treatment of AIDS. The researchers will

report their findings in the January 24, 1985, issue of Hature.

This report represents an important milestone in AIDS research. Any part
of the viral genome can now be reproduced. The protein or nucleic acid
products of the genes can be synthesized for tests and possible applica-
tfons. This knowledge 15 already being used to develop methods for detection
of the wirus in blood samples, but it may be some time before means or methods
are available for prevention and treatment.

HTLY-II1 belongs to a family of retroviruses known as human T-cell
leukemia-1ymphotropic viruses {HTLY) that have now been identified in human
tissues. PResides HTLV-III (the AIDS virus) other members of this family are
HTLV-I, strongly associated with an adult form of leukemia-lymphoma that is
unusual in the United States but fairly common in southwest Japan, the

Caribbean basin, parts of Africa, and South and Central America; and HTLY-I1,
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fsolated from a patient with a leukemia cal’ed hairy cell leukemia, but the
wirus has not yet heen linked to the fause of this disease. Both HTLY-I and
-11 were originally isolated fn_the labaratory of Dr. Robert C. Galln, Jr., at
HCI.

Compard son of the infarmation contained in the HTLY-ILl virus with
sarlier reports of the human leukemia viruses shows that althouch there are
similarities between the AIDS wirus and the other HTLV viruses, the AIDS wirus
ig indeed differant in several important respecis. The resgarchers conclude
that the AIDS wirus did not arise by 3 small change 1n known viruses that are
already gresent in the populationm, but rather is a new virus row affecting
certiin memhars of the U.5. population.

YCI's Or. Flassia Wong-5taat saild, "Although we recognize several key
faatures of the virus structure from studies of related viruses, other
features of the virus are new and uniquz to this virws. We speculate that
some of these unusual features may be involved with mechanisms of disease.”
More specifically, the AIDS virus shares several Features common to all
viruses of this class, called retroviruses. These viruses contain RNA genetic
mazerfal and 2 set of proteins that surrounds this material that protect the
RMA (core pratains]. The wirus also contains an enzyme [polymerase} that
comverts the R¥A to OMA as part of its 1ife cycle. In addizion, the HTLV
virus, 1ike other viruses of this general class, 75 surrgunded by a structure
zalled the anvelope. The envelope protein i1s especially important, as it
datermines what cells car be infecied by the virus. Moresver, it i the
body's reaction to this protein that provides the first Tine of defense
aqeinst virus ‘nfection.

The arganization and atructur? of the core proteins and palymarase Jenes

ara genera’ly the sane as those of other rsiroviruses. Howevar, when logked
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at in more detail, these proteins more cTnsE]y resemble the structure of the
athar MTLYs than that of other aroups of viruses associated with dissace of
non-human species such as mice, chicken and Gibbon apes. However, the organi-
zation af the key envelope genes fs unprecedented fn other types of_viruses,
even in the ather human T-cell leukemia viruses.

Or. Lee Ratner, senfor author of the paper and a3 scientist im Dr. Galla's
lahoratory, said, "It--the envelope gene--is not where we expectsd it to be.
Hat anly that, the envelope protefn genre fe much bicger than zimjlar genes of
other viruses. The envelope- proteing generally contain twe parts, a part that
js outside the viruz and the part inside. For the AIDS virus hoth the fnner
and outer parts are much bigger than in other viruses."

The AIDS virus also resembles HTLY-1 and HTLV-II in the presence of a
gene called lor. This gene is thought to he fmportant not only for the growth
af the wirus 1t2e1F, hut alsa for determining the effects of virus infection
on the target cells. Although the AIDS virus probably has the Tor gene, the
organization of this gene is quite different from that of the other human
leukemia viruses.

Dr, William Haseltine of the Harvard Medical School said, "The lor gene
af the AIDS virus overlaps the envelope gene. One genetic region of the AIDS
virus has two distinct functions in this virus, 1.e., 1t encodes hoth the
envelope and lor proteins. This is a major difference from the human Teukemda
wiruses {HTLV=I and II) in which envelepe and lor 2re separate genes.”

Both the leukemia viruses and the AIDS virus infect exactly the same kind
of immune cells. However, the AIDS virus kills these cells causing faflure of
the immune system, whereas the human leukemia viruses cause these calls fo
grow aut of control. One researcher speculated that it is the difference in
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the organization of these genes that may be, at Teast in part, responsible for
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the different effects of the wirus in tha same type of cell. Detailed anzly-
sis of how the gene oroducts work could be impocriant in the design of new
therapeutic approaches for treatment of AIDE infections.

In addition to knowr gemes, thers are at least two regions of the ALDS
virus that have no direct counteraart in any other retrovirus studied. These

are called sor and 3" orf. Sor may be the remnant of a former anvelope g2ne,

according to the Nature recort, and 31" orf may nct be a gene at all, since

only one of the two AIDS strains studied here cortains such a potential coding
regian. These and other questions await further analysis that iz now made
possihle sy the elucidation af the completa structure af the wirgs,

The work was initiated in the labaratory of Dr. Robert C. 5al’o ard
Dr. Flassie Weno-Staa] at NCI. This laboratory &lso provided the key reagenmts
For the wark, f.a., the molecular recombinant DNA clones of the AIDS virus.
The work was daone in callabaration with four other grouds: a group at Harvard
dedical School and Dana-Farber Cancer Institute, ir the laboratory of
Or. William Haseltine; a aroup at E.1. duPont de Hemours under the direction
of Dr. Mark Pearson; another laboratory at NZL under the direction of Dr.
Takis Papas; and at Centocor under the firection af Or. Nancy Lhang.

Dr. Petar Fischinger, NCI Associate Director, said, “This is ane of the
Fimast examplae 1 have seen of cooparztiom amotg government, universify and
industry research groups to obtain an important and timaly research result.
Ffive different groups teamed up on this problem. Informakion was cooled. The
tmpartance of the information for future directions n AIDS research made it
necessary that we abtain the informatfon as soon as possiale. This has hean a
roal team affort. Everyona cortributed tn the final answer. It would not
hawe hesr prssihle to obtain all tpe information, the complete sequence of

both viruses., in such a shors period of time otherwize. This information is
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now availahle to the entire community of AIDS researchers, and wa hope that it
will speed the pragress in understanding and preventing disease.”

In aother related studies 1t has heen found that the AIDS virus, Tike the
other human leukemia viruses, alters cells by affecting the mechanism by which

genes are transcribed, a phenomencn called trans-acting transcriptional regu-

latian--the TAT phenomenaon.

Tha researchers suggest that the common structural fsatures of the human
leukemia viruses {e.g., the pressnce of the Jor gene} and the common func-
tional features (TAT phenomenon], set these viruses apart from other pre-
vigusly described retroviruses. According to DOr. Mark Pearseon of E.I. duPont
de Hemours: "These viruses appear to represent a new type of virus. 0Other
members of this new virus family may be involved in other chronic diseases.
We are just beginmning to understand these agents and thefr role in human
di sease.”

Authors of the Nature paper, "Completa nucleotide sequence of the ALIDS
virus, HTLY-III," are: Les Ratner*, William Haseltine™, Raberts Patarta+,
¥enneth J. Lfvak“. Bruno Starcich*, Steven F. Josephs*, Ellen R. ]nranﬁ, d.
Antani Rafalski¥, Erdk A. WhitehornY, Kirk Baumeister”, Lucinda tvanoff",
Stephen R. Petteway, Jr.', Mark L. PEarsunﬂ, James A, Lautenbergerg. Takis 5.
Pap&sﬁ. Jahn Ehrayeb**, Mamcy T. Ehang++. Robert C. Gallo*, and Flossie Wong-

Staal™.
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