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Dorland notes that no one in APS has 
questioned the facts of the cases publicized 
in Los Angeles. Liu Gang, the dissident who 
as a physics student helped organize protests 
on Tiananmen Square and who escaped to 
the United States in 1996 after he was re- 
leased from prison, says "I can tell you that I 
experienced torture by policemen and com- 
mon prisoners sent by policemen [in my] 
solitary cell, when I was in prison." Science 
has what is said to be a firsthand account 
from a source close to Zhu, which reports 
that while in prison, Zhu was beaten with a 
bench by an orderly and severely injured 
then went on a hunger strike to protest the 
subsequent lack of medical treatment. Zhu 
survived, but the dissident network has not 
been able to confirm his release at the end 
of his prison sentence 2 years ago. 

"We take great efforts to be accurate," 

Sessler, the APS president, says about the 
reports on Zhu and Lu. "Very rarely if ever 
has somebody found that we misspoke, and 
certainly that hasn't been so in this case." As 
to the enforced revision, says Sessler, "we're 
down to a level of detail of what's appropri- 
ate to get people's attention." 

Sessler says the APS isn't wavering from 
its commitment to human rights. 'There's a 
long tradition, which I hlly support, of the 
Physical Society being involved in public 
affairs which concern physicists," he says. 
"We are concerned about any physicist, 
anywhere in the world, who is suffering a 
human-rights attack." 

Although that concern is harder than ever 
to translate into an effective campaign, a 
handful of organizations say they have found 
ways to adapt to the changed political land- 
scape. "We're making a greater effort to 

Molecular Methods Fire Up the 
Hunt for Emerging Pathogens 
Combining an early warning system with genetic techniques, microbiolo- 
gists have stepped up the hunt for emerging pathogens in the United States 

When a 3-year-old Connecticut girl was 
hospitalized with an often-fatal type of kid- 
ney failure last year, doctors at first suspect- 
ed that she was infected with Escherichia 
coli 0 157:H7, a dangerous strain of bacteria 
that can cause kidney failure in children. 
But all attempts to culture this and other 
pathogens failed. Fortunately, the girl recov- 
ered, and the case became one of the thou- 
sands of unexplained illnesses put on the 

ing pathogens. To fight these bugs, re- 
searchers are now going beyond the tradi- 
tional means of identifying pathogens- 
culturing them in petri dishes and test 
tubes-and isolating the DNA or RNA that 
makes up their genomes. The enterovirus 
that infected the Connecticut girl, for exam- 
ple, was spotted by matching a segment of 
its RNA to that of other known enterovirus- 
es. The Unexplained Illness Working 

books every year in the United States. 
This time, however, the story didn't end 

there. To track down the mystery pathogen, 
doctors turned over samples of the girl's 
blood taken during the height of her illness 1 
to a specialized pathogen iab in California, 
via the Unexplained Illness Working Group, 
a network of infectious-disease expc& coor- 
dinated by the Centers for Disease Control 
and Prevention (CDC) in Atlanta. The Cali- 
fornia lab used Sensitive molecular and im- 
munological probes to identify the pathogen: 
an unknown strain of enterovirus, a large 
group of microbes that includes the polio- 
virus. This information came too late to help 
the Connecticut girl, but researchers are still 
probing the virus's genome to see if it 
matches one of the more than 70 known en- 
terovirus strains, or if it is a new pathogen. 

This is just one example of how new 
8 molecular technologies are speeding the 
g hunt for microbes that have recently begun 
5 to attack human hosts, or so-called emerg- 

match cases of imprisoned scientists with in- 
dividual scientists in their field . . . who are 
interested in that country," says Carol Coril- 
lon, director of the Committee on Human 
Rights of the National Academy of Sciences, 
the National Academy of Engineers, and the 
M t u t e  of Medicine. This tailored approach, 
she says, produces committed activism by 
scientists who have useful connections. The 
committee recently reported, for example, 
that after a visit by committee members, 
Guatemala indicted three top military offi- 
cers for the murder of an anthropologist. 

There may no longer be a single political 
route to success in the campaign for human 
rights. But if the heirs to Sessler's Cold War 
activism can master the new landscape, sci- 
entists may once again find human rights as 
fascinating as lasers and quantum dots. 

-JAMES GIANZ 

Group, created by the CDC in 1994, is one 
leader in this effort, focusing not on the 
tropics, home to infamous viruses such as 
Ebola, but on the familiar settings of U.S. 
hospitals and clinics, where new and deadly 
strains may also emerge. 

The network serves as an early warning 
system for dangerous microbes as well as a 
focal point for research on new tests. And 
over the past year the team has revved up to 
full speed: Some 200 cases of unexplained 
illness are under active investigation, and re- 
sults are starting to emerge. The network has 
tracked down possible new strains of en- 
temvim-implicated in a number of recent 
outbreaks of childhood disease in the United 
States and Asia-and has uncovered evi- 
dence that microbes once thought innocuous 
can cause disease. For example, the team has 
found that human herpesvirus 6, previously 
thought to be benign when it infects chil- 
dren, is behind some cases of childhood en- 
cephalitis. Once new pathogens have been 
identified, says CDC epidemiologist Bradley 
Perkins, the working group's Atlanta-based 
coordinator, the ultimate goal is to develop a 
"diagnostic test that a clinician could order 
in the homital." 

The Adence so far suggests that some 
unidentified killers may-ilready be out 
there. In up to 14% of deaths caused by in- 
fection in people between the ages of 1 and 
49, no known microbe could be identified 
as the culprit, according to surveys carried 
out over the past few years by the working 
group and other collaborators. 

But f~nding these silent killers isn't easy. 
The time-honored means of identifjmg an in- 
v a b  microbe is by taking blood and tissue 
samples and trying to culture the organism in 

Pathogen central. The CDC in Atlanta is at the various artitkid growth media, then iden*- 
hub of a microbe-spotting network. ing it either under the microscope or with 
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~ s i o l o g i c a l  and immunological tests. But two parts. One half was cultmd in a variety 
many organisms can't be cultured, either be- of standard bacterial growth media, and the 
cause no one knows the conditions in which other half analyzed with the polymeme chain 
they thrive or because they can't exist outside reaction (PCR), which can amplify minute 
the body. "Trying to culture amounts of DNA or RNA. All 
organisms has been the down- of the cultured bacteria be- 
fall of previous attempts to longed to known genera, and 
look for unknown pathogens," only 11% appeared to be new 
says Perkins. "It is daunting to species. But of the bacteria 
think that you are going to be identified through PCR a d y -  
able to culture something sis, 30% represented new 
when you don't know what it species, and 13% appeared to 
is and you don't know what its be from entirely unknown 
growth conditions are." genera-implying that a stag- 

Work reported by Stanford gering number of unidentified 
University microbiologist microbes live in the human 
David Relman at a meeting on mouth alone. 
emerging infectious diseases Of course, most unknown 
earlier this year* underscores organisms probably don't 
the limits ofthe traditional a p  Oral hygiene. Relman found cause disease. To find the 
proach. Relrnan's lab, which new microbes in the mouth. ones that do, the working 
collaborates closely with the group relies on experts at 
working group, took a sample of the micro- hospitals and clinics in four statedalifor- 
bial communities that live in the spaces be- nia, Connecticut, Minnesota, and Oregon- 
neath the teeth and gums and divided it into who spot unusual illnesses, then funnel 

specimens through the network to special- 
*International Conference on Emerging Infectious ized labs, often run by these states' health 
Diseases, Atlanta, Georgia, &1 1 March. departments. The labs hunt for clues about 

the organism involved, then try to pin down 
its identity using molecular techniques. 

In the case of the Connecticut girl, for 
example, scientists at the California health 
department's Viral and Rickettsia1 Diseases 
Laboratory in Berkeley suspected that an 
enterovirus might be responsible, because 
this type of virus infects many tissues and is 
implicated in a number of recent outbreaks 
of childhood diseases, such as encephalitis 
and liver failure. The researchers used a 
technique called consensus PCR, so-called 
because it tests for conserved genetic se- 
quences that are shared by closely related 
organisms-in this case by all known strains 
of enterovirus. Such conserved sequences 
were found in the girl's blood, and an anti- 
body test against enteroviruses then con- i5 
firmed that these microbes were involved. 3 

Consensus PCR was also used by scien- : 
tists at CDC and their collaborators to nail 
the microbe behind the hantavirus outbreak 2 
in the southwestern United States in 1993. 
And Relrnan led a team that used it to iden@ 5 
the bacterium that causes Whipple's disease, a f 
debilitating syndrome that causes symptoms 
such as diarrhea and weight loss. The rod- g 
shaped bacteria were spotted in affected tis- B 
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sue in the 1960s but hadn't been cultured. 
When researchers have no clues about 

what kind of organism is responsible, they 
sometimes turn to another ~owerful  PCR 
technique called representational difference 
analysis (RDA). In this method, both 
healthy and diseased tissues are subjected to 
a variant of PCR that "subtracts" sequences 
common to both specimens, leaving only 
the genome of the infectious agent. Using 
RDA, in 1994 molecular biologists Patrick 
Moore and Yuan Chang at Columbia Uni- 
versity in New York City isolated small bits 
of DNA from a skin lesion in an AIDS pa- 
tient afflicted with Kaposi's sarcoma, a can- 
cer that often affects HIV-infected people. 
From these genetic segments the pair was 
able to sequence the complete genome of a 
new virus called KSHV, now thought re- 
sponsible for the cancer. 

Powerful as they are, these techniques are 
laborious and time-consuming-and not al- 
ways successful. So researchers are working 
to improve their methods. For example, Rel- 
man, working with Stanford biochemist 
Patrick Brown, has begun exploring the use of 
"pathogen detection chips," using the DNA 
chip technology developed by Brown and oth- 
ers (Science, 24 October 1997, p. 680). The 
idea is to put DNA strands from known 
pathogens on the chip and then see whether 
labeled DNA from an unknown microbe 
binds to any of the f i e d  pathogen DNA. 

Relman and Brown have also begun using 
this DNA microarray technique as "cellular 
scouts" to detect changes in gene expression 
in the host, for example in immune system 
cells. Their goal is to create profiles of the 
gene expression changes triggered by specif- 
ic kinds of invaders. Thus they would use the 

How Matter Can Melt at 
Absolute Zero 

New tools are revealing the crowd behavior of electrons at close to abso- 
lute zero, where freezing and melting are governed by quantum mechanics 

If you cool a piece of ice to the very lowest 
temperatures possible, about the last thing 
you would expect it to do is melt. But physi- 
cists are learning that some exotic crystals 
made of electrical charges or electron spins 
do indeed engage in something like that 
odd behavior: They "melt" at absolute zero, 
changing from one phase to another. These 
phase transitions are strictly in the weird 
realm of quantum mechanics, a world 
dominated by large fluctuations in energy 
and momentum 
even at the lowest 

that just can't be discussed in terms of single 
particles at all,'' says Subir Sachdev, a Yale 
University physicist. But it may also have 
some practical implications: By searching for 
hints of quantum phase transitions in high- 
temperature superconductors, researchers are 
hoping to spring the lock on the stubborn mys- 
tery of how these materials work. 

Classical phase transitions, like the melt- 
ing of an ice cube, are driven by thermal en- 
ergy. Heating the ice above the freezing 

body's own response to identify pathogens, 
an approach Perkins calls "totally revolution- 
ary." Preliminary results are promising: 
Brown's lab has shown that white blood cells 
express different genes when exposed to dif- 
ferent combinations of immune signaling 
proteins called cytokines, which are produced 
in response to infection. If related microbes 
provoke similar cytokine responses, Moore 
says, the scout approach might quickly nar- 
row the hunt to certain groups of organisms. 

Meanwhile, the search for new method- 
ologies continues. And researchers say that 
the molecular identifications thus far suggest 
that combining heightened surveillance with 
state-of-the-art techniques is bound to pay 
off sooner or later. Says Moore of the work- 
ing group: "I think they have a really good 
chance of making some great discoveries." 

-MICHAEL BALTER 

the process, the jiggling slows down, and 
the molecules fall back into place. The vari- 
able that controls all of these transforma- 
tions is temperature. 

Quantum phase transitions are a com- 
pletely different beast. What opens the way 
to a quantum phase transition is a change 
not in temperature, but in some other pa- 
rameter like the density of a material or the 
strength of an external magnetic field. Be- 
cause they don't need thermal energy, quan- 
tum transitions can theoretically take place 
at zero temperature. In fact, they can only be 
studied at low temperatures, where the ther- 
mal fluctuations that cause particles to jig- 
gle subside, revealing the quantum fluctua- 
tions in position and momentum that actual- 
ly trigger the phase transitions. 

Steven Girvin, a theorist at Indiana Univer- 
sity, Bloomington, likes to explain the notion 

of a quantum phase 
shift by citing a text- 

temperatures, where - - -  
classical physics 
would insist that the 
opportunity for 
change is frozen. 

Theorists have 
been exploring these 
transitions since the 
1950s, but now ex- Wigner crystal 
perimenters are actu- Letting go. AS a lattice of electrons called a Wigner crystal (left) is compre 
ally seeing these tions in the electrons' positions grow until the lattice melts (right). 
strange metamor- 
phoses in the laboratory. With sophisticated point causes molecules in the solid water to 
tools for building semiconductors and im- vibrate. Eventually, the jiggling becomes so 
provements in low-temperature analysis, wild that the molecules are no longer con- 
physicists have been able to watch the melting tent with their orderly seating arrangement 
of an electron crystal and the unusual flip- in the ice crystal, and they break loose to 
flops of two-dimensional "gases" of electrons. become liquid water. Heat them even more, 
This new kind of crowd behavior is fascinating and they don't even want to slosh around in 
in its own right, they say. "These are things a liquid-they vaporize into steam. Reverse 

as the Wigner crys- 
tal. This orderly ar- 
rangement of elec- 
trons, named after 
Eugene Wigner, who 
~ r o ~ o s e d  it in 1938. 
A .  

can form when the 
Fermi liquid electron density is 

bssed, the quantum fluctua- low and the parti- 
cles sort themselves 
into a stable spatial 

array, like soldiers standing in formation. Ar- 
rayed charges like these have since been ob- 
served in the layers of electrons that collect 
on the surface of liquid helium and in con- 
fined electron layers in sandwichlike semi- 
conductor structures called quantum wells. 

To illustrate how quantum mechanics can 
trigger a phase transition in this arrange- 
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