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says that a vaccine based on the artificial found, and discovered that they, too, har- duce no virus until activated (Science, 14 
cones, which resemble actual viral struc- bored large numbers of unactivated but November 1997, p. 1227). 
tures, might be more successful. At the virus-producing T lymphocytes. If so, some researchers say, current ex- 
very least, the new work opens up these The macaque results, in particular, show perimental attempts to "bum out" the latent- 
kinds of possibilities. Says Trono: "Any that "T lymphocytes and not macrophages ly infected reservoir cells by activating them 
single event in HIV's life cycle is a valid or dendritic cells are the main targets at the so they will be destroyed when virus proge- 
target for therapy." very beginning of infection," says patholo- ny burst out could backfire, because the 

gist Paul Racz of the Bernhard Nocht Insti- virus might infect new populations of drug- 
~i,,di,,~ Like most sci- 

entific fields, 
"IVgs First AIDS research 
Home has its share of 

dogmas. One of 
these concerns the kinds of im- 
mune cells in which HIV can 
replicate. Researchers have long 
assumed that T lyrnphocytes-the 
virus's primary target-must be 
in an active state to produce 
progeny HIV; that is, they must be 
immunologically stimulated to di- 
vide and vroliferate. But because 

resistant quiescent cells. "This may be 
telling us that instead of activating, we 
should be trying to shut down residual repli- 
cation in these cells," says immunologist 
Giuseppe Pantaleo of the Vaudois Hospital 
Center in Lausanne. 

As intriguing as these findings are, many 
researchers are treating them with caution. 
Brigitte Autran, an immunologist at the 
PitiC-Salpetriere Hospital in Paris, told 
Science she was not yet convinced that 
Haase's HIV-producing cells are fully quies- 
cent. Autran says that some of the markers 
Haase used to determine their activation 

T cells are not activated against ALL is not calm. Quiescent T Lymphocytes may be targets state, such as the appearance of HLA-DR, 
HIV in the earliest stages of the for HIV in early infection. can lag many hours behind activation. Simi- 
infection, many researchers have lar concerns are expressed by molecular vi- 
suggested that other immune cells, such as 
macrophages or dendritic cells-which can 
be infected and produce virus even when they 
are not dividing-are the main producers of 
HIV early on. T lymphocytes, according to 
this widely held view, become primary targets 
only after the immune system has begun try- 
ing to beat the virus down. 

But in one of the most debated talks in 
Lausanne, retrovirologist Ashley Haase of 
the University of Minnesota Medical School 
in Minneapolis presented evidence that 
T lymphocytes may in fact be the most im- 
portant target of early infection. Even more 
surprising, Haase reported that unactivated 
T lymphocytes can produce virus, a finding 
that flies in the face of much current wis- 
dom. If correct, these new results might 
have important implications for how HIV 
gains a foothold in infected people, as well . . 

as for therapeutic strategies. 
Haase and his co-workers, including re- 

search associate Zhi-Qiang Zhang, inoculat- 
ed rhesus macaques with a strain of SIY the 
simian version of HIY that is capable of in- 
fecting both T lymphocytes and macro- 
phages, and then analyzed a wide variety of 
tissues to see which cells were producing 
virus. Using molecular probes for SIV 
RNA, the team found that T lymphocytes 

2 made up almost all of the virus-producing 
4 cells, even in the earliest days after infec- 
; tion. Moreover, most of these infected cells 
2 did not show signs of activation or cell divi- 
$ sion, usually signaled by the appearance of 
5 cell surface proteins such as HLA-DR, 

Ki67, and CyclinA. Haase and his co- 
2 workers then went back and looked at lym- 
g phoid tissue from HIV-positive patients, 
5 where most T lymphocytes in the body are 

tute for Tropical Medicine in Hamburg, 
Germany. Haase told the meeting that these 
quiescent cells, which produce progeny HIV 
at a low rate and may be more resistant to 
anti-HIV therapies than activated cells, 
could be key vectors for spreading the virus 
to other unactivated lymphocytes during 
transmission of HIV and early infection. 
Moreover, these cells seem to differ from 
previously identified "reservoirs" of HIV 
infection: T lymphocytes that harbor latent 
viral DNA in their chromosomes but pro- 

rologist Didier ~ r o n o  at the University of 
Geneva, who says that T lymphocytes may 
not fall into simple categories of "quies- 
cent" and "activated" but that there might be 
a gradient between these two states. 

Although Haase's results need further 
confirmation, AIDS researchers will be 
following this story very closely. "This is 
really a major concern," says Pantaleo, es- 
pecially if "these [quiescent] cells are the 
ones that are not responding very well to 
antiviral therapy." -MICHAEL BALTER 

From Solitaire. a Clue to the 
World of Prime Numbers 

The strange sort of randomness seen in  a simple version of solitaire may 
hold a key t o  proving a hypothesis about how primes are distributed 

"I am convinced that God does not play 
dice," wrote Albert Einstein in a 1926 letter 
to physicist Max Born. With this now- 
famous quote, Einstein expressed his reser- 
vations about the emerging theory of quan- 
tum mechanics, which has randomness at its 
very core. But recent mathematical results 
might suggest that Einstein simply forgot to 
finish his sentence: "God does not play 
dice-He plays solitaire." 

Solitaire is a subtler game than dice. Al- 
though the probability of winning at various 
dice games can be computed easily, no one 
knows the theoretical odds of winning at 
solitaire. "One of the embarrassments of our 
field," says Persi Diaconis, a probabilist at 

Stanford University, "is the fact that we can- 
not analyze the common game of solitaire." 
But a simpler version of solitaire has now 
been cracked, Diaconis announced at an Oc- 
tober workshop on mathematics and the me- 
dia at the Mathematical Sciences Research 
Institute in Berkeley, California. In work 
that is still being refereed, Percy Deift, a 
mathematician at New York University, 
along with Jinho Baik of New York Univer- 
sity and Kurt Johansson of the Royal Insti- 
tute of Technology in Stockholm, has 
proved that a deep similarity exists between 
a simple form of solitaire and a mathemati- 
cal tool called random matrices, originally 
developed to understand the quantum be- 
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bsvior of large atoms. ly mlutionary timaght," say6 mi31 ~t y that sol+e the equation &x + y 43) = 0. 
T h e i n s , l i c a t i o n s o o u l d g o d ~ d  stlys&reisng3napbanism--ar~t& %emannbelieved,bu€ooutda'tpmve,that 

card games to some oft he most^ - i a e T h t o f l $ r t M D & W  ' i j l ~ ~ ~ ~ ~ o n , x ( ~ ~ l S t b e S i z e  
w t t t e r n s i n m a t h d ~ ; s . ~ r e o e d w a P k  matrersisfile:e@mxtwb~~-apld of& esurds %, 
'suggtststhatthesameran~ommatrix~oqr ,tbeprabebjlity- - n hye&gstors h used computers to 
m i & t u n l o c k t h e m o s t ~ ~ e m h  RI.rhs=~u&&,hsve c n m l t o u t ~ o f s o l ~ ~ ~ ~ f a r d  

'ag aid that is atready 
here is only one poss 

to make as few piles as possible, and the rkfs, who ordinari- 
group tackled the puzzle of just how ma@ Jy s b d y  prime 
piles a perfect player can expect to make--r;r n&rs rather 
number that will depend only on the rando& ,&tin card games, 
order of the cards in the deck ' - m excited by the 

Mahmaticians answer this sort of que&? solitaire work be- 
tion with a probability distriiution-a funw cmse the same 
tion that represents the likelihood of ear.& 
possible outcome. In dice, the frequency 
with which you will get particular sums of 
spots in a Iarge number of rolls forms a 

Deift has proved that solitak is not 
like dice. In fact, the solitaire game 
has a probability distribution that 
Diaconis says is "so esoteric that 
even mathematicians roll their eyes 
at it." More precisely, it's the distri- 
bution of the largest eigenvalue of a 
certain class of random matrices, According to Sarnak, the ( fuw 
which are a mathematical tool fa- one of a 'W' of related fiulc- 
miliar to quantum physicists. 

A matrix is nothing more than a 
square table of numbers. Each en- 
try in the table might, for example, 
show the probability that a photon 
of wavelength i will emerge from 
an atom when it absorbs a photon 
at wavelength j. Often, matrices 
can be resolved into a "specfnm~' 
of numbers, called characteristic - 
values Or eigenduesdnd indeed Spaced out. 9.1rns of dice in many rolls  for^.. - --.. --. .- ' tion-abig'W-thenhenRi~iemannhypob 
physicists calculate the spectra of distribution (top). ~ i ~ ~ ~ ~ l ~ ~ ~  of random matrices collect Sis would %flow. Sarnak and other mmber 
3imple atoms from matrices like into piles whose even spacing controb mmber of theorists think the methods developed by 
:hese. In the physical example, . piles in aqliMi~e game (above). . -**wne. Deift and c o l l v  rmght hold . clues . to , . how 
:he eigenvalues correspond, _ _  -.. 
roughly speaking, to excited stat+4&@ .* fbction. The 5 function is part of a remark-- I 7bee%ts that random &de8 : 
the atom "likes" to be in. 

First proposed by the Nobel 




