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down vitul organs. The work suggests
that nevtralizing this protein would halt
the disease in some peaple, bul research-
ers acknowledge that o homan Leial is still
VEATS AWAY.

Sepsis arises as g eomplication of poeu-
monig, appencdicitis, burns, infections,
trama, vrother fectors, Cell damage, either
by microbial toxing or injury, sets off the
immiune reaction that leads to severe sep-
sis. As the body lurches into a seli-defense
mode, it mass-produces inflammatory pro-
teins, such as tumor necrosis factor alpha
{TMF-alpha) and high-mohility group
box 1 (HMGB1.

Some patients die when their blood
pressure crashes and organs fail, & com-
bination of phenomena known as septic
shock. This nflammatory spiralis orches-
trated by TN F-alphs, says Kevin J. Tracey,
a neurnsurgeon at North Shore-Long
Island Jewish Research Institute in Man-
hasset, N.Y.

However, many people who die from
severe sepals have few signs of inflamma-
Lion in their tissues, autopsy data show.
Tracey suspected that HMGB1 is the major
{‘lJ||‘.||"1 in such patients. [nearlier w ml-.. he
and his team had found that HMBG
unde:'mitms the linings of body cavities,
sich as the abdomen, making them lealor:
The chemical imbalance that vesults prob-
ably leads to organ failure, be savs,

Tt ey anil |1|'1c'~::-|h~ LIS T u"lL|'.' Lisled
twir anti-HMGBET agents in mice with
severe sepsis, The rescarchers bad induced
the eondition by perforating the large intes-
G mice, Twenty-four houes later,
they gave hall the animals antibadies
aingt TIMGE1, and the other mice
received unrelated antibodies. After
2 weeks, T olthe mice getling anti-FIMGE
treatment had sorvived, compared with
unly 5 ol the others, Giving an TMGRI-
inhibiting drug called A-box achieved sim-
ilar results in another bateh of mice, the
researchers report in the Jan. 6 Procesd-
trge of the Nafiomal Aeaelemy rlsf.‘sr 1T,

In severe sepsis, dying cells release com-
['I‘H.JI'H:l"i |||.i| H“ I'HI_'l il'llllll.ll"l{' l;'i'.”H I'H.Ill'ilf
macrophages, which then  produce
HMGEL Anti-HMGB1 anlibadies act by
surrounding HMGEL moleeules, keeping
them from binding to healthy cells, The A-
baox compound works by stalling HMGE]
production in macrophages,

Ihe new study “underseores the poten-
tizl of HMGBI 55 a r|1r-r;-'-]'-r'|,|114,' bargret in
the future treatment of sepsis,” says M.uk
Perrella, a pulmenolegist at Harvard Med-
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ieal Sehool and Brigham and Women's Hos-
pital i Boston. But Perrella notes that sep-
sis i3 an unpredictable disease. While
TTAGHET = 'rIlJi}iH'l.'I'.-'I.JI‘. the problem in some
patienls, death occurs in others hecause
anli-inflammatory proteins compromise
ity and leave a person vulnerable to
further mfection. Eventually, doctors might
nse genetic profiling to choose the best anti-
sepsis therapy, Perrella says,

Doctors might also determine a
patients immune status by measuring
HMGRI concentiations in the blood,
5, —M. SEPFA

Gene Screen

Ultrasensitive nanowires
catch mutations
EE R e T

In the nanoworld, the division between wet
Biclogy and dey eleetronics can disappear.
As a demonstralion, researchers have
devised a nanowire sensor that hinds to
DMNA molecules and produces an electrical
sipnal almost instantaneossly. Such direct
detection of DNA could enable physicians
b s simgele dvop of Bload Lo swiltly seneen
patients for myriad genetic disorders,

The sensor, developed by chemist Charles
Licher of Harvard University and Jong-in
Hahm, now of the Pennsvlvania State Uni-
versity in State College, consists of asilicon
wire several microns long and 20 nanome-
ters wide, That’s the width of a common
cold virns, The small-seale system detects
a genetic mutation that underlies cystic
fibrosis, a lung-clogging disorder that
affects about 30,000 people in the United
Siates,

Tor detect the mutation, the researchers
placed the wires on a silicon surface and
fixed an electrode to each of the wires” ends,
They then coated the wires with receptors
harbaring fragments of DIMNA that are com-
plementary to the normal sequence of the
gene implicated in eystic fibrosis,

Wheen o sample conlaining DNA passed
crveer Lhe nanesire, Lhe relevant DA bound
Lo the receptor and the nanowires condue-
Uvity inercased, Morimal DMNA formed tight
bands with the receptor DMNA, boosting the
nanowire’s conduetivity dramatically.
Mutant DA, an the other hand, hound to
the receplor only loosely, resulting in a
S0 1:u:uJ|I-:.1i".'iLr..
Lichuer and Fahim deseribe their results in
the Jan. 14 Newe Lelers.

Wot only can the nanowires respond to a
gene within seoonds, bat they also generate
measurable signals from just a few DNA
molecules, savs [ Tahm.

Fxisting penvlic-sereening technologies
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are maore cumbersomme. To oblain a strong
signal, elinivians have o exteack NA from
cells, produce many copices of 55 lalbel itwith

tiuorescent tags, and then measure the To-
arescence alter it binds Lo deteetors. The
new nanowirs skirts those Gme-consuam-
Ing steps,

“What’s alsoereat about this technigue is
its versatility” savs Hahm. Tn the evstic fibro-
sis demonstration, the nanowines detected
a parbenlar mere mntation thal acemnts o
70 percent of the disvase’s eases, Svienlisls
have identifed hondreds of addilional
mutations in this same geoe that appear Lo
underlie the remaining 30 percent of cases.
With the new bivsenser method, research-
ers conld pack a chip with hundreds of
wires—each tailored bo a specilic mutation
and hoolk them up arcays ofelectrodes so
that their indiviclual signals could be read
out, Such a devics conld deteet all the
tie fibrosis mutations simultaneously
a single blood sample.

Because the nanowires are so Liny,
rescarchers could eventually puck millions
ot them onto a chipand rapidly test a bloaod
samiple for all the known genetic matations
in the human senomie, The sensar could da
this at & fraction of the cost of currend
genetic sereens, says Hahm,

“What'sexciting here is that the research-
ers expanded the capability of the
nanowires Lo detect DNAL savs Yi Cui, a
chemist at the University of Calitorma,
Berkeley. The same silicon nanowires used
Lo tnake these DNA sensors have been wsed
Iw Lichers team to make nanoscale tran-
sigtors for com ]'?ll| |nu devices.

Compared with complex computer cir-
3 vs, the DNA sensors “are
proshalily one of the most realistic near-term
A GOHO
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enitry, Tivher savs,

applicaticos of nanoscicnee,

H wWhen receptors on a
silicon nanowire stopl bind to DNA, the
resulting complex (bottom) increases the
wire's conductivity.
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