
MEETING BRIEFS 

A1 DS Researchers Negotiate 
Tricky Slopes of Science 
PARK CITY, UTAH-Outdoors, the air was bracing, the powder fine, and the skiing 
sublime. Indoors, 500 AIDS researchers, fortified with coffee and hot cocoa, discussed 
and debated the latest research on HIV and SIV, the viruses that cause AIDS in humans 
and other primates. The recent Keystone meeting* at this well-known ski resort served as 
a reminder that, like the white mountain slopes, AIDS research has its share of both fast 
schusses and mogul fields. 

Cornucopia of Coreceptors In a talk at the meeting, Edward Berger, 
whose team at the National Institute of Allergy 

In 1996, everything seemed clear and simple. and Infectious Diseases in Bethesda, Maryland, 
After a decade-long search, AIDS researchers first identified CXCR4, described his lab's work 
had found two elusive "coreceptors," cell sur- with two new members of the coreceDtor 
face proteins that HIV uses ;o 
dock onto its target cells. The dis- 
coveries solved a puzzle posed by 
earlier experiments, which show- 
ed that HIV's primary receptor, 
known as CD4 and found plenti- 
fully on some T lymphocyte im- 
mune cells, was not sufficient to 
unlock the door for viral entry 
into the cell. The first corecep- 
tor identified, a protein called 
CXCR4 that normally serves as a 
receptor for an immune-system 

s t a b l d C R 8 ,  which is a&- 
dant in the thymus gland, and 
CX3CR1, which is found in the 
brain as well as on the surfaces 
of immune cells called natural 
killer cells. In laboratory ex- 
periments, Berger and his co- 
workers found that both CCR8 
and CX3CR1 could serve as 
coreceptors for a variety of HIV 
strains. Berger speculated that 
these coreceptors might be 
playing a role in HIV infection 

cates in its target cells, as well as harm nontar- 
get "bystander" cells. And although "none of 
us disputes" the key role of CCR5 in initial 
HIV infection. Littman savs. "other receDtors , , 
expressed on as yet undefined cell populations 
may hold the key to disease progression." 

In spite of the proliferation of coreceptors, 
Littman, Berger, and others agree that thera- 
peutic strategies to block CCR5, one of the 
two original coreceptors, are still worth pursu- 
ing. "A CCR5 antagonist continues to make 
sense despite this increasing repertoire," says 
hematologist James Hoxie of the University of 
Pennsylvania in Philadelphia. People with 
CCR5 mutations are not only resistant to 
HIV infection but seem to have normal im- 
mune systems, implying that blocking the re- 
ceptor would not have serious side effects. 

But the effects of blocking CXCR4, pre- 
sumably the other major coreceptor, might be 
less benim. Littman and his co-workers created - 
genetically engineered mice in which the gene 
coding for CXCR4 was deleted. These "knock- 
out" mice did not survive long enough to be 
born, and their embryos showed serious devel- 
opmental abnormalities, not only in their im- 
mune systems but also in their hearts and cen- 
tral nervous systems. This finding "has a lot of 
people worried," says Berger-as does recent 
work by Tadamitsu Kishimoto of Japan's Osaka 
University Medical School and his colleagues 
showing that knocking out the gene for SDF-1, 
the chemokine that naturally binds to CXCR4, 
causes similar develmmental problems in mice. 

KNOWN CORECEPTORS 11- FOR HI" AND SW I I 

molecule called a chemokine, ap- I I In babies and children, whose O n  the other (and, s;rger adds, "it is 
peared to be used by viruses from Pioneer. ~d Berger identi- thymuses are still actively de- possible that you absolutely need [CXCR4] 
patients in later stages of the dis- fied first HIV coreceptor. veloping, as well as in viral in- during development, but once the fetus is 
ease; the second, a chemokine re- fection of the brain and central born it doesn't need it anymore." And the 10 
ceptor called CCR5, seemed to dominate in nervous system, which occurs in more than a March issue of Cuwent Biology reported en- 
early stages of HIV infection. third of HIV-infected patients. couraging news: Nikolaus Heveker of the 

These discoveries led to an appealing model In spite of these laboratory results, re- Cochin Institute in Paris, along with French 
for how HIV-infected patients eventually searchers are divided over whether corecep- and German colleagues, designed a modified 
progress to AIDS after years of harboring the tors other than CCR5 and CXCR4 play any- version of SDF-1 that could block HIV bind- 
virus. "Two years ago you could tell a beautiful thing more than a minor role in actual 
story," says Dan Littman of New York Univer- patients. "I don't think there is any reason 
sity in New York City, a leading coreceptor yet to think these other coreceptors are 
researcher. Early in infection, mildly virulent physiologically important," says molecular 
viruses use CCR5 as an entry into cells, and biologist Ned Landau at the Aaron Dia- 
these slowly evolve in the body into more mond AIDS Research Center in New York 

1 
highly virulent strains that prefer CXCR4. But City. Landau notes that people with ge- 
as new work presented at Park City empha- netic mutations that cause production of 
sized, the picture may not be quite so simple. defective CCR5 molecules are highly re- 

Today, more than a dozen coreceptors for sistant to infection with HIV-implying 
HIV and SIV have been identified in the lab, that the virus cannot easily switch to 
and researchers are engaged in a lively debate other, even closely related, receptors, such 
about what role these new molecules might be as CCR3. "This is a natural experiment 
playing in AIDS. Nor is the discussion merely that tells us CCR5 is central," Landau says. 
academic: If the virus could easily gain entry But some scientists are not so sure. "We 
to cells using one or more of these other co- don't really know what all these coreceptors 
receptors, researchers say, earlier hopes of devel- mean," says Littman, adding, "I have a feel- 
oping drugs to block viral attachment to these ing it is important." He speculates that the 
molecules might prove more difficult to realize. binding of HIV to CCR5, CXCR4, and the 

other coreceptors might not only enable 
HIV Pathogenesis and Treatment, Park City, the virus to enter cells but also trigger sig- 

Utah, 13-1 9 March. nals that affect how easily the virus repli- 
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