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Binary Asteroids in the Near-Earth Object Population

J.L Margot et al.
Radar images reveal several binary asteroids near Earth that may
have formed by tidal disruption and that make up about 16% of
the near-Earth population.
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Questioning the Evidence for Genetic
Recombination in the 1918 “Spanish Flu” Virus

In a molecular and phylogenetic analysis of the virus that

caused the 1918 influenza pandemic, Gibbs et al (Reports, 7 Sep. 2001, p.
1842) found evidence for a recombinant origin for the virus's hemagglutinin
(HA) gene, and suggested that the recombination event, “which probably
changed the virulence of the virus,” may have triggered the pandemic.
Worobey et al, in a comment, conclude from an altemative phylogenetic anal-
ysis that “there is no evidence that the HA gene ... had a recombinant origin”
in this virus, and argue that the “apparent recombination” observed by Gibbs et
al. actually stemmed from “a difference in the rate of evolution” between the
globular domain and the stalk region of the HA gene. Gibbs et al respond that
the alternative proposal of Worobey et al, although interesting, is “not yet
proven,” and offer several arguments in defense of the techniques and conclu-
sions of the original study.

The full text of these comments can be seen at
www.sciencemag.org/cgi/content/full/296/5566/211a
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Next Wave's Tooling Up columnist offers tips designed to help
you stand out in the crowd.
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minority-rich environments.
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CREDIT: TANAKA AND WASHIMI

SUMMARIES OF RESEARCH

THIS WEEK

ISSUE

IN Science

IN THIS

edited by Phil Szuromi

More Differentiated
Bodies

326

Basaltic meteorites are thought
to be derived from a parent
body that differentiated early in
the solar system to form a
dense core, a silicate mantle,
and a basaltic crust. Most of
these parent bodies are planets
or our own Moon, but one
group, the eucrites, derives from
the only known differentiated
asteroid, Vesta. Yamaguchi et al.
(p. 334; see the Perspective by
Palme) measured an anomalous
oxygen isotopic concentration
in the recently recovered
basaltic meteorite, Northwest
Africa 011 (NWAO011), which
shows that it arose in a different
region of the early solar system
than did the eucrites. Thus,
there may be other differentiat-
ed bodies (Vesta-like asteroids)
orbiting in our solar system.

der ambient conditions.

And in Brevia ...

life-span extension.

Algae Fouls a Thermometer

The uptake of strontium (Sr) during the crystallization of coral
skeleton aragonite (calcium carbonate) is controlled thermodynam-
ically, and thus Sr/Ca ratios should provide a reliable measure of es-
timating past sea surface temperatures (SSTs). However, calibrations
derived from different studies can give temperatures that can dis-
agree by as much as 5°C or more. Cohen et al. (p. 331; see the Per-
spective by Schrag and Linsley), in an attempt to identify possible
sources of error in these types of measurements, report that algal
symbionts are responsible for as much as 65% of the variation of
the Sr/Ca of Astrangia poculata coral growing in coastal waters of
New England. This finding suggests that a reexamination of this
method will require additional care in sampling.

From Winds to Rings

A supernova, the final uncon-
trolled explosion and death of a
star, leaves behind a highly lumi-
nous remnant of gas and ejecta
that traces the stellar dynamics.
Tanaka and Washimi (p. 321)
performed a magnetohydrody-
namic simulation of the 1987A
explosion and reproduced the
distinctive three-ring structure
of SN 1987A. A wind-wind interaction occurred between the
slowly expanding red supergiant and the rapidly expanding blue
supergiant phases that preceded the explosion. A magnetic pinch,

X Ppublished online in Science Express

Cleaning Up Chlorophenols

Chlorophenols have been used in many
product formulations and are by-products
of wood-pulp bleaching. Although a num-
ber of biological and chemical approaches have been developed
to clean up these toxic compounds from the environment,
most are either slow, ineffective at high pollutant concentra-
tions, or can, in some cases, create other more toxic products.
Sen Gupta et al. (p. 326; see the Perspective by Meunier) show
that activation of hydrogen peroxide by iron catalysts that bear
a tetraamidomacrocyclic ligand (TAML) can completely convert
two of the most common of these pollutants, trichlorophenol
and pentachlorophenol, to inorganic species (CO, CO,, and Cl)
or to less harmful organic species on time scales of minutes un-

Using the fruit fly Drosophila, Clancy et al. (p. 319) show
that slowing of aging by a mutation in an insulin/insulin
growth factor-like signaling pathway and by dietary restric-
tion occurs through overlapping but distinct mechanisms of

the twisting of the magnetic
field lines caused by the winds
and stellar rotation, enhances
the wind-wind interaction.

Shake and Make

Construction of an integrated
semiconductor device, such as a
display, requires the assembly
and interconnection of a large
number of components. Jacobs
et al. (p. 323) show that assem-
bly processes used to combine
centimeter-scale objects can al-
so be applied to much smaller
objects (~300 micrometers).
Light-emitting diodes (LEDs),
which were formed on a single
gold-coated surface, were im-
mersed in solution with a flexi-
ble substrate that was pat-
terned with a solder array. Un-
der gentle agitation, the LEDs
attached to the solder. The few
defects that formed during the
initial assembly could be readily
corrected through a more vigorous agitation and a repeat of the ini-
tial deposition cycle. The process was demonstrated for both a 113-
element and a 1600-element substrate. Although for the latter case
the assembly was not perfect, in both cases the entire process was
complete within a few minutes, which suggests that with optimiza-
tion this process can be scaled up to form large devices.

Cattle Called

Despite the central role of cattle pastoralism in many African cul-
tures, its origins have remained largely unknown. Hanotte et al.
(p- 336; see the news story by Stokstad) used molecular data
from a comprehensive sampling of the African continent’s cattle
populations to unravel different strands of genetic variation. The
initial dispersal of the earliest cattle from an indigenous domesti-
cation center was followed by a secondary influx from the Near
East and Europe. Two phases of Asian zebu introgression into
African cattle populations also occurred, and the recent introduc-
tion of pastoralism to southern Africa proceeded via an eastern
rather than western migration corridor.

Expression Making the Difference

Chimpanzees and humans share more than 98% of their genetic
material, yet differ strikingly in morphology and cognitive ability.
Enard et al. (p. 340; see the news story by Pennisi) explore how dif-
ferences in the expression patterns of shared genes might account
for such differences between the species. Using microarrays carry-
ing 18,000 human complementary DNAs, they compare gene ex-
pression patterns in the brains, liver, and blood of humans, chim-

CONTINUED ON PAGE 215
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panzees, and macaques. The differences in the expression patterns in liver and blood corre-
sponded to the evolutionary distance between the species. However, in the brain there
was a much greater difference in expression patterns between chimp and human than be-
tween macaque and chimp. The divergence between the chimps and humans was accom-
panied by an accelerated evolution of expression patterns in human brain.

Going Against the Flow

The mechanism of action of a drug already used for immunosuppression reveals a new
level of regulation of lymphocyte migration. Mandala et al. (p. 346) show that the active
form of the drug FTY720 becomes phosphorylated once administered and resembles
sphingosine 1-phosphate, a lipid whose activation of cognate receptors has been impli-
cated in modulating the immune response. The drug and lipid achieve immunosuppres-
sive effects by inhibiting the circulation of lymphocytes in the body.

Powering Up Muscle

Endurance training enhances the oxidative capacity of skeletal muscle by stimulating the
production of mitochondria, the organelles that supply fuel to cells. The molecular signals
that mediate this adaptive process are not well understood. Through a study of transgenic
mice that express a hyperactive form of calcium, calmodulin-dependent protein kinase IV
(CaMKIV*) in their skeletal muscle, Wu et al. (p. 349) establish that calcium-regulated sig-
naling pathways play a key in controlling mitochondrial biogenesis in muscle.

Making Way for a Cluster

The metalloenzyme nitrogenase catalyzes the reduction of unre-
active atmospheric nitrogen into bioavailable ammonia. Nitrogen
binds to the FeMo cofactor (FeMoco) cluster, which contains one
Mo atom, seven Fe atoms, and nine S atoms. This cluster is syn-
thesized in vivo and incorporated into the tetrameric MoFe pro-
tein. Schmid et al. (p. 352) describe the crystal structure of the
MofFe protein isolated from an Azotobacter strain deficient in pro-
ducing FeMoco. They observe a positively charged funnel of a size
that would allow insertion of the negatively charged FeMoco, the
last step in assembling a catalytically competent nitrogenase.

Vaccine-Derived Polio in Hispaniola

From July 2000 to July 2001, there were 21 cases of paralytic poliomyelitis, with two fa-
talities, in Haiti and the Dominican Republic. Kew et al. (p. 356; see the Perspective by
Nathanson and Fine) show that these cases appear to have arisen from a type 1 virus
shed by a vaccine about 3 years ago in Haiti, which then recombined with wild en-
teroviruses to regain virulence. Poor maintenance of vaccine coverage in these countries
over the past several years (there were cases among teenagers) led to the epidemiologi-
cal circumstances that allowed the recombinant virus to circulate among poorly immu-
nized children. This outbreak sounds a warning for the careful development of immu-
nization strategies and comprehensive monitoring of paralysis cases in the last stages of
the global polio eradication scheme.

Microbial Defense in Flies

Two branches of innate immune response have evolved in Drosophila to recognize molec-
ular patterns encoded either in fungi or in the cell walls of bacteria. Each activates distinct
sets of genes encoding peptides with specific antimicrobial activity. Choe et al. (p. 359;
see the Perspective by Khush et al) investigated two mutant alleles (ird7’ and ird7?) that
inhibited genes normally activated by the imd pathway by preventing the cleavage and
nuclear translocation of the transcription factor Relish. The ird7 alleles mapped to a re-
gion of chromosome 3 containing peptidoglycan recognition protein (PGRP) genes and
encoded truncations in PGRP-LC that could account for disruption of its function in each
of the'mutants. Phenotype rescue by transgenic overexpression of wild-type PGRP-LC in
ird7 mutant flies and RNA interference analyses in cell lines confirmed that PGRP-LC is a
critical component of the antimicrobial response of Drosophila. X

www.sciencemag.org SCIENCE VOL 296 12 APRIL 2002

Introducing our new

invention:

The time machine!
{What would you call it,
when you can optimize
any cell line in just two

weeks?)

oo
)
|
/

/

s

1
|
;
i

£

Use the Nucleofector™ technology:

- to transfect a wide range of different
primary cells and hard-to-transfect
cell lines

- non-virally
- with highest efficiencies, e.q. up to 90 %

- transfect even non-dividing cells as
the DNA is directly transported into
the nucleus with the unique
combination of electrical parameters
and cell-type specific solutions

improve yo
+49(0)22199199-400

www.amdxd.com

*Nucleofector™ is a trademark of amaxa

ama a
gene transfer begins here




We’ve developed innovative pharmaceuticals for the treatment of allergies.

So that everyone

can have pleasant feelings ¥ ’
about nature. = Aventis

Our Challenge is Life
. -

&

For most of us, enjoying nature is wonderful. But millions of people around the
world experience nature very differently. They suffer from allergies. At Aventis, one of the world’s lead-
ing pharmaceutical companies, we already offer doctors highly effective treatments for patients with
allergies. We also are developing other new, innovative pharmaceuticals in a number of therapeutic

areas by utilizing our in-depth know-how, and the possibilities offered by new technologies.

12500 Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com



nﬂouncing
d Quality
multi-color
real-time
R instrument
at a price
ou can't ignore.

Applied
a‘;ggystems

Life is full of pleasant surprises.

Think quality, multi-color, real-time PCR has to be expensive? Think again. For less than you ever
imagined possible, the new ABI Prism® 7000 Sequence Detection System gives you exceptional
multi-color performance in a convenient space-saving design. Assay development guidelines

v .
A\% Apphed that include the use of Primer Express® software, as well as a dedicated line of reagents and
. B|05y5tem5 disposables, ensure your success. Looks like your need for quality data is being met head on.
Data. Decision. Discovery.
Want to know more about the ABI PRISM® 7000 Sequence Detection System?

Call 1.650.638.5800, or visit www.appliedbiosystems.com/7000.

Applera Corparation s committed to providing the world's leading technology and information for lite scientists. Applera Corporation consists of the Applied Biosystems and Celera Genomics businesses. Practice of the patented
olyinerase chain reaction (PCR) process requires a license. The ABI PRISM® 7000 Sequence Detection System is an Authorized Thermal Cycler for PCR and may be used with PCR licenses available from Applied Biosystems. Its use with
Authenized Reagents alsn provides a limited PCR license in accordance with label nghts accompanying such reagents. Purchase of this mstrument docs not convey any right to practice the 5' nuclease assay or any of the real-time
methods covered by patents owned hy Roche or Applied Biosytems. Applied Binsystems. ABI Prisiz and its design. and Primer Express are registered trademarks and AB (Design) and Applera are trademarks of Applera Corporation or its
subsutianies in the US and certam ather countries. For research use only. Not for use in diagnostic procedures. © 2002 Applied Biosystems. All rights reserved




cells is a common problem that often makes detectlon of
epitope tags difficult or impossible. Detection of 3xFLAG using
the ANTI-FLAG® M2 Ab and anti-mouse-HRP is 20-200 times more
sensitive than any commonly used tag. An extensive selection of
p3xFLAG vectors utilizes the strong CMV promoter to drive
expression. in short, the 3xFLAG system ensures detection where
other tags fail.

Features & Benefits:
* 20-200 times more sensitive than other tags for improved
detection in Western Blots, IPs and Immunocytochemistry
* p3xFLAG CMV vectors provide choice of N-terminal or
C-terminal, intracellular or secreted expression, and stable or
transient transfection expression of 3xFLAG tagged proteins.

* 3xFLAG tag can be removed with enterokinase

Visit sigma-aldrich.com/3xflag1 for information
on p3xFLAG Vectors and FLAG purification and
detection products.

| avalability, orderning & tracking
sigma-aldrich.com

scientific tools, products & mformauon]

LEADERSHIP IN LIFE SCIENCE,

HIGH TECHNOLOGY AND SERVICE
SIGMA-ALDRICH CORPORATION « BOX 14508  ST. LOUIS « MISSOURI 63178  USA

Femtomoles

Fusion Protein 10 20 40 100 200
BFLAGEAP | e wie w0 @ o |
FLAG BAP | —

Western blot of purified 3xFLAG bacterial alkaline phosphatase and FLAG bacterial alkaline
phosphatase transferred on to nitrocellulose membrane. Detection was performed with ANTI-
FLAG M2 monoclonal antibody as primary, anti-mouse-HRP secondary antibody, and ECL™
chemiluminescencent substrate.

Up to 200 times more sensitive than leading competitors

g 250 C-terminal fusions of
=] GST and the tags

Z2 o 2004 listed below were
& ® prepared and ana-
£q 1504— lyzed on Western
8T Blots. All proteins
g9 100 4 were detected using
50 the appropriate tag
£ 504 antibodies, anti-

2 mouse HRP and ECL.
0 0

3xFLAG 6xHIS HA cmyc  GST

I SIGMA

3xFLAG, p3xfLAG and ANTIFLAG are trademarks of the Sigma-Aldrich Biotechnology LP. FLAG Products and:or thei- use are covered by one o- mare of the fellowirg Sigme-Aldrich owred paterts: US 4,703,004, LS 4,782,137, US 4,851,351, US 5,611,912, CA 1307752,
EP 335899, JP 198150 and /P 2665353 FLAG products are sold for research use only. ECL s trademark of Amerskam Pharmac a Biotec UK Lim ted



; m:; DT delers

o (OSSN
~fghquil

e 1 it
ftines iy’

memmmegwm
(apate ofdelverng ens ofhousands of
"—m_dmwmemmmm

b oremierqualty. 07 delvers wihrliailty,
quick umaround, andsenvie, 1T advances
Dcess conol ystems — SpectroChect™
| MALDLTOF qulty ontolof very g
and rapi ackfl capaiites — e
Hulympressie,

U s
m@\ /;% w SEQUENOM
A A | < . 2
NTEGRATED DNA W, dtdna.com * 1-800-328-2661
TECHNOLOGIES, INC. 1710 Commercial Park * Coralville |4 52241

“SutoCHECH" 4 egslren et SECUENOM



Savings

Take advantage of our
fantastic savings NOW!

m Receive a 30% discount on
the purchase of any product

shifting/Supershifting OR
& Notthern blotting kits

3

n An’ribé%ies

m Buy one product and get

- double the amount for FREE!
m Nuclear, Total Cell &
RNA Extrects !

m Oligonucleotides
= DNA Probes; =

For more information on our special
Spring Savings please contact your
Customer Service Representative:

2 1-888-343-6352
(1-888-3-GENEKA)

(" 1-888-528-9225
‘B info@geneka.com

Shipping and handling excluded.
* Promotion does not apply to PROM.™ Microarray & Custom Services

eka.com




MILLIPORE

pure olution

Recovery. Speed. Pick two.
Infroducing Amicon® Ulira, the next stage in centrifugal
filtlers. They combine low-binding Ultracel™ ultrafiltration membrane with our

new vertical design. The resulte Ultrafast sample processing, recoveries >90%

AMICON ULTRA-4
Typical Spin Time fo Filirate Volume

— and capability for very high concentration

o factors. Amicon Ultra also has all the conve

30k
100k

FITRATE VOLUME (mf}
Q — N Wk W

nience you could ask for. For example, direct

TIME {min}

pipefte sample access saves time, and eliminates

10-20 min. spin time, with recoveries typically >90%.

a processing step. They're fransparent, so you can see your concentrate.

And they're compatible with all rofor types, fully-assembled and ready- F ,,

to-spin. You say you want an evolution? Try Amicon Ultra. Call or visit

www.millipore.com /amicon.

U.S./Canada: 1-800-MILLPORE; Austria: [01)877 89 26 42; Belgium: 02 726 88 40; Denmark/Iceland: +45-7010 0023; Finland: {09)804
5110; France: 01 30 12 70 70; Germany: 06196/494 111; India: (80)839 63 20; llaly: 022507 8272; Japan: +81 3 5442 9719;
Netherlands: 076 502 2000; Norway: 22 67 82 53; Spain/Portugal:+34-91 728 39 60; Sweden: 08-628 6960; Switzerland: (01)908 30 68; Register online
U.K./lIreland: +44(0)1923 81 33 65; Other Eu /C.1.S./Mid East/Africa: +33 388 38 95 36; Other countries: FAX +33 388 38 91 95. for a trial pack.

A U D g et 60 00 A e e een A1y d



226

Science

1200 New York Avenue, NW
Washington, DC 20005
Editonal: 202-326-6550, FAX 202-289-7562
News: 202-326-6500, FAX 202-371-9227
Permissions: 202-326-7074, FAX 202-682-0816
Subscriptions: 800-731-4939 or 202-326-6417, FAX 202-842-1065

Bateman House, 82-88 Hills Road
Cambridge, UK CB2 1LQ
(44) 1223-326500, FAX (44) 1223-326501

EDITOR-IN-CHIEF  Donald Kennedy
eoiTor  Ellis Rubinstein
MANAGING EDITOR Monica M. Bradford

DEPUTY MANAGING EDITORS
R. Brooks Hanson Katrina L. Kelner

NEWS EDITOR
Colin Norman

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORs Barbara Jasny, Guy
Riddihough, Phillip D. Szuromi; sentor eprmorsperspecTives Orla Smith;
senior eprrors Gilbert J. Chin, Pamela J. Hines, Paula A. Kiberstis
(Boston), L. Bryan Ray, Linda R. Rowan; AssoCIATE epiToRs Lisa D.
Chong, Marc S. Lavine, Beverly A. Purnell, H. Jesse Smith, Valda

Vinson; EDITOR, sCIENCE ONLINE Stewart Wills; ASSOCIATE BOOK REVIEW EDI-
Tor Sherman J. Suter; AssocIATE LETTERS epiTor Etta Kavanagh; INFORMA-
TION speciausT Janet Kegg; cONTRIBUTING eDimor Kevin Ahern; ebrroriaL
MANAGER Cara Tate; sentor copy eprrors Jeffrey E. Cook, Harry Jach,
Barbara P. Ordway; copy epitors Lauren Beben, Joshua Marcy,
Monique Martineau; epmmoriAL coorpiNATORs Carolyn Kyle, Ellen E.
Murphy, Beverly Shields; pusucanon assistants Chris Filiatreau, Joi S.
Granger, Jeffrey Hearn, Elise Laffman, Scott Miller, Gail Murphy,
Brian White, Anita Wynn; epiroriaL assisTanTs Lisa Johnson, Yolanda
Matthews, Patricia M. Moore, Tunisia L. Riley; executive AssiSTaNT
Sylvia S. Kihara; ADMINISTRATIVE suppoRT Patricia F. Fisher
science_editors@aaas.org
science_letters@aaas.org  (for letters to the editor)
science_reviews@aaas.org  {for retuming manuscript reviews)
science_bookrevs@aaas.org  (for book review queries)

(for general editorial queries)

NEWS SENIOR CORRESPONDENTs Eliot Marshall, Jean Marx; beputy News
eprors Robert Coontz, Jeffrey Mervis, Leslie Roberts; AssociaTe News
epmor Laura Helmuth; conTriBuiNG EpiTors Elizabeth Culotta, Polly
Shulman; News wrerers Jennifer Couzin, Martin Enserink, Constance
Holden, Jocelyn Kaiser, Richard A. Kerr, Andrew Lawler (Boston),
David Malakoff, Elizabeth Pennisi, Charles Seife, Robert F. Service
(Pacific NW), Erik Stokstad, Katie Greene (intern); coNTRIBUTING
CORRESPONDENTs Marcia Barinaga (Berkeley, CA), Kathryn Brown,
Barry A. Cipra, Jon Cohen (San Diego, CA), Daniel Ferber, Ann Gib-
bons, Robert Irion, Mitch Leslie (NetWatch), Charles C. Mann, Vir-
ginia Morell, Evelyn Strauss, Gary Taubes, David Voss, Ingrid Wick-
elgren; copy eormors Laura Atwood, Linda B. Felaco, Daniel T. Hel-
german; ADMINISTRATIVE supPORT Scherraine Mack, Fannie Groom; su-
reaus: Berkeley, CA: 510-652-0302, FAX 510-652-1867, Boston,

MA: 617-542-5098, San Diego, CA: 760-942-3252, FAX 760-
942-4979, Pacific Northwest: 503-963-1940

PRODUCTION DIRECTOR James Landry; MaNacer Wendy K. Shank;
ASSISTANT PRODUCTION MANAGER Rebecca Doshi; associates Vicki J.
Jorgensen, Tara L Kelly, Jessica K. Moshell, Amanda K. Skelton

PREFUGHT OPERATIONS pirector David M. Tompkins

ART DEesIGN DIRECTOR C. Faber Smith; arr pirector Alan T. Stonebraker;
ASSOCIATE ART DIRECTOR Joshua Moglia; iusTrators Cameron Slayden,
Katharine Sutliff; associates Holly Bishop, Debra J. Morgenegg,
Preston Morrighan; Julie White proTo ResearcHer Leslie Blizard
SCIENCE INTERNATIONAL

EUROPE (science@science-int.co.uk) EDITORIAL SUPERVISORY SENIOR EDITOR
Andrew M. Sugden; senior eprror/perspecTIvEs Julia Uppenbrink; senior
ebirors Caroline Ash, Stella M. Hurtley; assocTe epmoks lan S. Osborne,
Stephen J. Simpson, Peter Stem; EDToRiAL supPORT Jenny Parker, Sarah
Parker; ADMINISTRATIVE suPPORT Janet Mumford, Lara Crowe, Mark Chad-
wick; NEws: EUROPEAN NEws EDITOR Richard Stone; DepuTY NEWS EDITOR
Daniel Clery; corresponpents Michael Balter (Paris: (33) 1-49-29-09-
01, FAX (33) 1-49-29-09-00), Gretchen Vogel (Berlin: {49) 30-2809-
3902, FAX (49) 30-2809-8365) Adam Bostanci (intern)

AslA Japan Office: Asca Corporation, Eiko Ishioka, Fusako Tamura, 1-
8-13, Hirano-cho, Chuo-ku, Osaka-shi, Osaka, 541-0046 Japan; (81)
6-6202-6272, FAX (81) 6-6202-6271; asca@os.gulforjp japan NEws
sureau: Dennis Normiile (contributing correspondent, (81) 3-3335-
9925, FAX (81) 3-3335-4898; dnormile@twics.com); CHINA Rep-
RESENTATVE Hao Xin, (86) 10-6307-4439 or 6307-3676, FAX (86) 10-
6307-4358; science@public3.bta.net.cn; iNoia Pallava Bagla (con-
tributing correspondent (91) 11-271-2896; pbagla@ndb.vsnlnet.in )

pusLisHErR Alan I. Leshner
ASSOCIATE PUBLISHER Beth Rosner
MEMBERSHIP/CIRCULATION DIR. - Michael Spinella

MEMBERSHIP/CRCULATION (membership@aaas.org) DepuTy DIRECTOR Mar-
lene Zendell; Maveer sevices: ManaceR Michael Lung; sevor speciaust Mary
Curry; coorpmaToR Jarttell Stone; srecuausts Laurie Baker, Pat Butler, Eliza-
beth Early, Katrina Smith; MarkeTnG: Manacer Gregory Urquhart; propuc-
TIONMANAGER Lauri Sirois; senor assoaate Deborah Stromberg; NTERNATION-
AL MARKETING MANAGER Ruth Hall; sewor BecuTive Martin Paine; ReseARcH:
maNaGEr Renuka Chander; BUSINESS AND RNANCE MANAGER Teressa Ellis; Ap-
MPUSTRATIVE suppORT Zadia McKinnon; computer seeiaust john Williams

SUBSCRIPTION SERVICES For change of address, missing issues,
new orders and renewals, and payment questions: 800-731-4939
or 202-326-6417, FAX 202-842-1065. Mailing addresses: AAAS,
P.O. Box 1811, Danbury, CT 06813 or AAAS Member Services,
1200 New York Avenue, NW, Washington, DC 20005

REPRINTS Ordering/Billing/Status 800-635-7171; Corrections
202-326-6501

MEMBER BENEFITS For Credit Card: MBNA 1-800-847-7378; Car
Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800-800-
4000 #AA1115; AAAS Travels: Betchart Expeditions 1-800-252-
4910; Life Insurance: Seabury & Smith 1-800-424-9883; Other
Benefits: AAAS Member Services 1-202-326-6417.

FINANCE AND ADVERTISING BUSINESS MANAGER Deborah Rivera-Wienhold;
SENIORANALYST Randy Yi; INANCIAL ANALYSTS Lisa Donovan, Jessica Tiemey-
Rubin; RIGHTS AND PERMISSIONS: AssocIATE Emiilie David; AssisTaNT Karen
Lentz; MARKETING: DIRECTOR John Meyers; RECRUITMENT MARKETING MANAGER

Allison Pritchard; assocures Mary Ellen Crowley, Amanda Donathen;
ELECTRONIC MEDIA: MANAGER Don Hemenway; INTERNET PRODUCTION MANAGER
Lizabeth Harman; AssisTANT ProDUCTION MANAGER Wendy Stengel; semior
PRODUCTION ASSOQIATE Lisa Stanford; probuction assoates Carla Cathey,
Steve Kusek, Louis Williams; teap appuicanons peveroper Carl Saffell; ap-
MINISTRATIVE SUPPORT Joyce Scott

PRODUCT ADVERTISING {science_ advertising@aaas.ong) NATIONAL SALES
Manacer Richard Teeling: 973-694-9173, FAX 973-694-9193 + noRmH
EAST AND E. canADA Elizabeth Pointek: 860-612-0306, FAX 413-480-
0008- MowesT Rick Bongiovanni: 330-405-7080, FAX 330-405-7081 +
WEST coasT/w. caNaDA B. Neil Boylan: 415-458-1630, FAX 415-458-
1631 * MID-ATLANTIC AND SOUTHEAST sats Christopher Breslin: 443-512-
0330, FAX 443-512-0331 * UK/SCANDINAVIA/FRANCE/ITALY/BELGIUM/NETHER-
Lanps Andrew Davies: 44 (0)1-782-750-111, FAX 44 (0)1-782-751-
999 - GERMANY/SWITZERLAND/AUSTRIA Tracey Peers: {44) 1-782-752-530,
FAX (44) 1-782-752-531 yapan Mashy Yoshikawa: (81) 3-3235-5961,
FAX (81) 3-3235-5852 sran Jessica Nachlas 001 972-3-5449123
« TRaFFIc MANAGER Carol Maddox; sates coorninator Deiandra Under-
W0Od; SENIOR SALES AsSOCATE Sheila Myers

RECRUITMENT ADVERTISING (science_classifieds@aaas.org); propuc-
TION MANAGER Jennifer Rankin; AssiSTANT PRoDUCTION MANAGER Deborah
Tompkins; us. sates ManaGer Gabrielle Boguslawski: 718-491-1607,
FAX 202-289-6742; WEST COAST saLEs MANAGER Kristine von Zedlitz;
EAST COAST SALES MANAGER Jill Steinberg; INTERNET sALEs MANAGER Beth
Dwyer,; AsSISTANT satEs MANAGER Daryl Anderson; SENIOR SALES COORDINA-
Tor Erika Bryant; saLes coorbinaTors Rohan Edmonson, Caroline Gal-
lina, Shirley Young; sauts RepresenTaTIvEs Kathleen Clark, Sussy Castil-
la, Christina Geiger, Bren Peters-Minnis; assistants Emnet Tesfaye,
Timothy Hawk; associares Christine Hall, Dina Freeman, Greta

Springett; puBLICATIONS AssisTANTs Robert Buck, Jane Vaughn; uk./eu-
ROPE: SALES MANAGER Debbie Harris; proMOTIONS coorpiNATOR Richard
Walters; INTERNET saLES EXECUTIVE Tracy Holmes; AUSTRALIA/NEW ZEALAND:
Keith Sandell: (61) 02-9922-2977, FAX (61) 02-9922-1100 jaean:
Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Peter H. Raven;
pReIDENT Floyd E. Bloom; presiDeNT-ELEcT Mary Ellen Avery; TREASURER
David E. Shaw; cHier execumive ofricer Alan |. Leshner; soarp Lewis
M. Branscomb; John E. Burris; Nina V. Fedoroff; Karen A. Hol-
brook; Richard A. Meserve; Norine E. Noonan; Robert C. Richard-
son; Lydia Villa-Komaroff

Published by the American Association for the Advancement of
Science (AAAS), Science serves its readers as a forum for the presentation
and discussion of important issues related to the advancement of science,
including the presentation of minority or conflicting points of view, rather
than by publishing only material on which a consensus has been reached.
Accordingly, all articles published in Science—including editorials, news
and comment, and book reviews—are signed and reflect the individual
views of the authors and not official points of view adopted by the AAAS
or the institutions with which the authors are affiliated.

The American Association for the Advancement of Science was founded
in 1848 and incorporated in 1874. lts objectives are to further the work
of scientists, to facilitate cooperation among them, to foster scientific
freedom and responsibility, to improve the effectiveness of science in
the promotion of human welfare, to advance education in science, and
to increase public understanding and appreciation of the importance
and promise of the methods of science in human progress.

INFORMATION FOR CONTRIBUTORS
See pages 163 and 164 of the 5 April 2002 issue or access
wwwisciencemag,org/feature/contribinfo/home.shtml

BOARD OF REVIEWING EDITORS

Frederick W. Alt

Children’s Hospital, Boston
Frank S. Bates

Univ. of Minnesota
Ray H. Baughman

Univ. of Texas, Dallas
Stephen . Benkovic

Pennsylvania St. Univ.
Michael J. Bevan

Univ. of Washington
Ton Bisseling

Wageningen Univ.
Henry R. Bourne

Univ. of California, SF

Lewis M. Branscomb
Harvard Univ.
Joseph A. Burns
Cornell Univ.
Joanne Chory
The Salk Institute
David Clapham
Children'’s Hospital, Boston
J. M. Claverie
CNRS, Marseille
Jonathan D. Cohen
Princeton Univ.
F. Fleming Crim
Univ. of Wisconsin

Philip H. Abelson, AAAS

Washington, Stanford

Robert Solow, MIT
David Voss, Science
Ed Wasserman, DuPont

SENIOR EDITORIAL BOARD
John 1. Brauman, Chair, Stanford Univ.

Joseph L Goldstein, Univ. of Texas Southwestem Med. Ctr.
Richard Losick, Harvard Univ.

Robert May, Univ. of Oxford

Marcia McNutt, Monterey Bay Aquarium Research Inst.
Vera C. Rubin, Carnegie Institution of Washington
Christopher R. Somerville, Carnegie Institution of

Yoshinori Tokura, Univ. of Tokyo
Gerhard Wegner, Max Planck Inst. of Polymer Research, Mainz

BOOK REVIEW BOARD
David Bloom, Harvard Univ.
Londa Schiebinger, Pennsylvania State Univ.
Richard Shweder, Univ. of Chicago

Lewis Wolpert, Univ. College, London

Robert Desimone

NIMH. NIiH
Julian Downward

Impenal Cancer Research

Fund
Denis Duboule

Univ. of Geneva
Richard Ellis

California Inst. of

Technology
John Eppig

The Jackson Labs
Gerhard Ertl

Fritz-Haber-Institut, Berlin
Paul G. Fatkowski

Rutgers Univ.
Douglas T. Fearon

Univ. of Cambridge
Tom Fenchel

Univ. of Copenhagen
Jeffrey S. Flier

Harvard Medical School
Richard Fortey

The Natural History

Museumn, London
Yves Frégnac

CNRS, Gif-sur-Yvette
Chris D. Frith

Univ. College London
Don Ganem

Univ. of California, SF
James Gimzewski

Univ. of California, LA
Alex Halliday

ETH Zentrum, Ziirich

12 APRIL 2002 VOL 296 SCIENCE www.sciencemag.org

Paul Harvey

Univ. of Oxford
Martin Heimann

Max Planck Inst., Jena
Tasuku Honjo

Kyoto Univ.
Evelyn L. Hu

Univ. of California, SB
Herbert Jackle

Max Planck Institute for

Biophysical Chemistry
Meyer B. Jackson

Univ. of Wisconsin Med. School
Stephen Jackson

Univ. of Cambridge
Bernhard Keimer

Max Planck Inst., Stuttgart
Christian Korner

Botanisches Institut, Basel
Alan B. Krueger

Princeton Univ.
Michael LaBarbara

Univ. of Chicago
Angus |. Lamond

Univ. of Dundee
Antonio Lanzavecchia

Inst. of Res. in Biomedicine
Anthony ). Leggett

Univ. of lllinois, Urbana-

Champaign
Norman L. Letvin

Beth Israel Deaconess

Medical Center, Boston
Richard Losick

Harvard Univ,

Raul Madariaga
Ecole Normale Supérieure,
Paris
Rick Maizels
Univ. of Edinburgh
George M. Martin
Univ. of Washington
Diane Mathis
Harvard Medical School
Andrew Murray
Harvard Univ.
Elizabeth G. Nabel
NHLBI, NIH
Naoto Nagaosa
Univ. of Tokyo
Shigakazu Nagata
Osaka Univ. Medical School
Alexandra Navrotsky
Univ. of California, Davis
James Nelson
Stanford Univ. School of
Medicine
Roger Nicoll
Univ. of California, SF
Malcolm Parker
Imperial College
Roy R. Parker
Univ. of Arizona
Michele Parrinello
Centro Svizzero di Calcolo
Scientifico
Linda Partridge
Univ. College London
Suzanne Pfeffer
Stanford School of Medicine

Stuart L. Pimm
Cofumnbia Univ.

Philippe Poulin
CNRS

Danny Reinberg
Univ. of Medicine and
Dentistry-New Jersey

Janet Rossant
Univ. of Toronto

David G. Russell
Cornell Univ.

Philippe Sansonetti
Institut Pasteur

Dan Schrag
Harvard Univ.

Georg Schulz
Albert-Ludwigs-Universitat
Freiburg

Terrence J. Sejnowski
The Salk institute

Kazuo Shinozaki
RIKEN

Susan Solomon
NOAA

Christopher R. Somerville
Carnegie Institution of
Washington, Stanford

Will ). Stewart
Marconi Caswell,
Towcester

Edward I. Stiefel
Princeton

Bruce Stillman
Cold Spring Harbor Lab.

Thomas Stocker
Univ. of Bern

Tomoyuki Takahashi
Univ. of Tokyo
Marc Tessier-Lavigne
Stanford Univ.
Joan S.Valentine
Univ. of California, LA
Michiel van der Klis
Astronomical Inst. of
Amsterdam
Derek van der Kooy
Univ. of Toronto
Bert Vogelstein
Johns Hopkins
Christopher A. Walsh
Harvard Medical School
Christopher T. Walsh
Harvard Medical School
Julia R. Weertman
Northwestern Univ.
Arthur Weiss
Univ. of California, SF
R. Sanders Willams
Duke University
lan A. Witson
The Scripps Res. Inst.
Richard A. Young
The Whitehead inst.
Martin Zatz
NIMH, NiH
Walter Zieglgansberger
Max Planck inst,, Munich
Huda Zoghbi
Baylor College of Medicine
Maria Zuber
MIT



Pure & Simple...

The Mini Prep-48 Automated Instrument Produces
Pure Plasmid DNA and Simplifies Your Life...

and That’s No Gibberish.

Pure Simple

* Produces plasmid DNA suitable for fluorescent « Cost effective for plasmid isolation (<$10K
automated sequencing, straight from the MP-48 instrument and < $.95 per prep)

* Improved yields (3-6 ug of DNA per lane) « Starts with liquid culture, with walkaway automation

* Up to 48 preps in just over one hour +* No centrifugation step

Sup automatically

The perfect new addition to your lab. MA’ff”””[H/
1-800-466-7949 RESEARLH

6195 Cornerstone Court East ® San Diego, CA 92121 Phone: (858) 452-2603 Fax (858) 452-6753
www.macconnell.com




Now that you’re

ready to use
microarrays,
it’s time to
think about
how you're going
to analyze the coming

onslaught
of data

let alone find the

needle in that haystack.

What you need is a

well

organized
haystack.

Visit us at Experimental
Biology, booth 641

The most experienced
Affymetrix GeneChip"
processing around,
expert data analysis and
experimental design.
All to help you find exactly
what you're looking for.

EXPRESSION
ANALYSIS

919.405.2248

www.expressionanalysis.com

Science Careers:

SCIENCECAREERS.ORG

Resume/CV Database

Post your resume online today at
sciencecareers.org. Posting is free to
job seekers, and you can post your
resume/CV confidentially, so that you
control who sees your contact
information.

Find out more at
www.sciencecareers.org.

Product News:

LAB TECHNOLOGY TRENDS
SPECIAL AD SECTION IN THIS ISSUE

Genomics & Bioinformatics
This section covers the newest tools
and techniques developed for the
areas of genomics
and bioinformatics.

Look for it
on page 371.

CAREERS AND EVENTS

IN DRUG DISCOVERY
AD SUPPLEMENT IN THE 19 APRIL ISSUE

This report will examine the career
opportunities available in drug
discovery and will outline the
background needed for these jobs.

Look for it in the 19 April issue.

WWW.SCIENCEPRODUCTLINK.ORG

Science Product Link

Science’s online reader service
system helps you find information on
products advertised in the pages of
Science. Search by product category,
company name, keyword, or page
number.

Find it all at
www.scienceproductlink.org.

Trade Shows & Conferences

LOOK FOR COPIES OF THE 10 MAY ISSUE OF SC/IENCE AT THESE
UPCOMING TRADE SHOWS AND CONFERENCES:

AMERICAN SOCIETY FOR MICROBIOLOGY
19-23 May, Salt Lake City, UT

EUROPEAN HUMAN GENETICS CONFERENCE
25-28 May, Strasbourg, France

MIPTEC ICAR (INTERNATIONAL CONFERENCE
ON MICROPLATE TECHNOLOGY, LABORATORY
AUTOMATION AND ROBOTICS)

27-30 May, Basel, Switzerland

%‘ Science is published by The American Association for the Advancement of Science.
AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org.
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Protein Microarrays

Protein Microarrays...
Introducing the world’s first complete platform.

Only from PerkinElmer Life Sciences.

No more talking about it, start doing it! Get a complete protein microarray platform - hardware,
software, and substrate in your lab today. It's everything you need, including superior
performance, reproducibility and reliable results.

¢ Protein Microarray Printing - PiezoTipnology™ technology

¢ Protein Microarray Chemistries - HydroGel™ coated slides

¢ Protein Microarray Scanning - ScanArray® Express

¢ Protein Microarray Data Analysis and sample tracking - QuantArray®

Get the protein microarray platform that delivers reliable data now, from the only company who can deliver it today,
PerkinElmer Life Sciences. Call 1-800-551-2121 today. Or visit us online at www.perkinelmer.com/lifesciences.

| Ba

PerkinEimer”

life sciences.

Packard BioScience is now a part of PerkinElmer Life Sciences
Worldwide Headquarters: PerkinElmer Life Sciences, 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121
European Headquarters: PerkinElmer Life Sciences, Imperiastraat 8, BE-1930 Zaventem Belgium

HydroGel and PiezoTipnology are trademarks and ScanArray and QuantArray are registered trademarks of PerkinElmer Life Sciences.
© 2002 PerkinElmer Life Sciences

www.perkinelmer.com/lifesciences



simple, efficient
protein delivery

Chariot transfection reagent efficiently transports biologically
active proteins, peptides and antibodies directly into cultured
mammalian cells in less than two hours*. Typical delivery efficiencies
are 65-95%, even in hard-to-transfect primary cells. After delivery,
living cells can be assayed to determine the effects of the introduced
materials, without the need for fixing. This makes Chariot ideal for a
wide variety of functional studies.

Chariot is a peptide that forms a non-covalent complex with the
macromolecule to be delivered. Upon addition to cells, the complex
rapidly internalizes and dissociates. Chariot then translocates to the
nucleus, leaving the macromolecule free to proceed to its target
organelle'. Entry is independent of normal endocytosis, so no protein
modification or degradation occurs during internalization.

50 ng of a 10 kDa nuclear protein fabeled
with Lucifer yellow at the C-terminus was
complexed with Chariot for 30 min and
delivered into HS-68 cells. Unfixed cells
were observed 90 min post-delivery.

Visit our website: www.activemotif.com
North America Toll Free: 1 877 222 9543 Direct: 760 431 1263

Europe Toll Free: +800 222 95 430 Direct: +32 (0)2 653 0001
Japan Direct: +81 3 5684 1620

1 Morris, M. et al. (2001) Nature Biotech. 19. 1173-1176.
* Patent pending

Chariot advantages:

« Delivers proteins, peptides and antibodies directly into cells

» Fast and efficient — up to 95% delivery in under 2 hours

» No need to generate fusion proteins, perform chemical
coupling or denature your protein

» Completely bypasses the transcription-translation process,
saving you hours to days of time

» Non-cytoxic

Chariot speeds and simplifies a variety of functional studies because
it efficiently delivers biologically active macromolecules directly into
cells. So, you'll get conclusive data immediately, rather than waiting
days for ambiguous expression data. For a better delivery method,
try Chariot.

Actin filament labeling of human fibroblast
{HS-68) cells using a 1/1000 dilution of an
anti-actin antibody. Unfixed cells were
observed 2 hours post-delivery.

PETIVEGRNOTIF

Innovative Tools for
Cell & Molecular Biology
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BioSource Quality Advantages

» Expert PhD supported technical service

» Sample size efficient, <100 pl per sample

» Convenient single standard curve for quantitation
of all sample tvpes

Consistent lot-to-lot performance

Standards calibrated to NIBSC (when available)

Experienced manufacturing for nearly 20 years
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Sensitivity to <5 pg/ml

For research use onh

BioSource USA BioSource Europe

800.242.0607 +32.67.88.99.99 www.biosource.com
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New! Cytokine ELISA kits: Rt IL-18 « Ms/Rt TGF-f3 » Hu DR-5 * Hu Trail

Cytokine ELISA kits

IL-13
IL-15
IL-16
IL-17
IL-18

DR-5 IL-2R IL-6R
IL-lox IL-3 IL-7
IL-IRA  IL-4 IL-8
IL-1B IL-S IL-10
IL-2 IL-6 IL-12

G-CSF LF TNFRII
GM-CSF  LIFR Trail
IFN-w  TGF-B

IFN-B TNF-ot
IFN-y TNFRI

BioSource ofiers specics specific LLSAs tor human tHus, mouse (NIsi, rat (R, sivine (Su o,
hovine (B and monkey (MK1. 1+, 2-, 5-plate and bulk sizes available.

See biosource.com for a complele product menu mctading:

Chemobines, Adhesion Molecules & Growth Faciors,

Solid Performance. Every Time.
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BIO: ABS

Savor the silence.

INTRODUCING THE

HiScribe RNAi Transcription Kit

RNA interference (RNAi) is a powerful tool for post-transcriptional
gene silencing. Our new HiScribe RNAI Transcription Kit uses
cloning vectors with opposing T7 promoters and a single
polymerase for high-yield synthesis of double-stranded RNA.

Advantages:
u High-yield {up to 1 mg/ml)
= Double-stranded RNA produced in a single reaction

S . » Compatible with RNAI protocols in C. elegans, Drosophila
RNAi in C. elogans ) , , and tissue culture

Fluorescence microscopy of a C. elegans adult female with a transgenic GFP reporter gene (green} highly

expressed in the pharynx (A). Double-stranded RNA correspanding to the GFP coding region was produced Ordering Information:

using the HiScribe RNAI Transcription Kit and injected into the syncytial gonad of transgenic adult worms #E2000S Synthesis of up to 2 mg RNA

RNAI is demanstrated by the reduction of GFP expression in the progeny (B} Kitincludes: cloning vectors, primer, polymerase, control template

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. www.neb.com ;}VEWENGLAND
L]

®
a New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978} 927-5054 Fax (978) 921-1350 info@neb.com ZOLabSInf.
® Canada Tel. (800) 387-1095 info@ca.neb.com ® Germany Tel. 0800/246 5227 info@de.neb.com ® UK Tel {0800) 31 84 86 info@uk.neb.com where science is the priority

DISTRIBUTORS: Argentina {11) 4816-0820; Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil {11} 3622 2320; China 21-6495-1899; Czech Rep. 0800 124683; Denmark (39} 56 20 00.
Finland (9) 584-121; France (01} 34 60 24 24; Greece (01) 5226547, Hong Kong 2649-3988; India (044) 220 0066; lsrael (3) 9021330; Italy (02} 381951; Japan {03} 5820-3408, Korea (02] 556-0311,
Mexico (5} 525 5725; Netherlands (033) 495 00 94; Norway 23 17 60 00; Singapore 4457327; Spain (93) 401.02.10; Sweden {08) 30 60 10: Switzeriard (061] 486 80 80; Taiwan (021 28802913



Eppendorf AG and Science have initiated a new
annual research prize of $25,000. The prize
acknowledges outstanding contributions to neurobio-
logy research based on methods of molecular and
cell biology.

The prize will be awarded each year in conjunction
with the annual Meeting of the Society for
Neuroscience.

Young Scientists who have received an advanced
professional degree of either a Ph.D. or M.D. within
the past 10 years are eligible.

&: Science

PRIZE FOR
NEUROBIOLOGY

The prize winner will be selected by a committee

of independent scientists chaired by the Editor-
in-Chief of Science. A prize winner will be announced
for the first time at the 2002 Meeting of the

Society for Neuroscience.

For more detailed information please visit the
Eppendorf Homepage at
www.eppendorf.com/award2002 or visit Science
Online at www.eppendorfscienceprize.org



The New
Reference Point
for Publishing
Your Research.

Reference Manager 10 for Windows shortens the path from primary
research to published papers.

Experience instant Formatting—bibliographies appear as you write!

Cite While You Write now comes with instant formatting that creates your bibliography
as you type. You'ltfind over 700 styles (e.g., APA, Science, Nature) spanning numerous
disciplines to format your bibliography.

Collaborate with colleagues easily—publish papers faster

Sharing your document far callaborative writing is now easier. Reference Manager
creates a hidden traveling library automatically as you cite references in Microsoft Word.
When you send your document to colleagues for editing, they'll have all the necessary
bibliographic information to reformat the citations and bibliography. Wherever the
document goes, the references travel withiit.

Store links to other resources—full-text articles on the Web or in PDF files
Reference Manager 10 includes dedicated fields in each reference for storing finks to
related information. Your reference collection expands by finking to full-text articles, PDF
files, related links and image files on the Internet or any accessible hard drive. Everything
associated with a reference s organizedin your Reference Manager database.

Access ISI Web of Science®—Link to more online content

Users at institutions subscribing to 151 Web of Science can now create searches in
Reference Manager. Links are built automatically to full-text and other scholarly
databases available through 1S Links” These new selections complement the over

250 public and subscription online resources available to search. Many online databases
including Highwire Press, Qvid, OCLC, ProQuest and others can now export directly into
Reference Manager.

Explore Unigue Network features—link to new research tools

The Reference Manager network edition is ideal for supporting research teams. Now
Reference Manager 10 Network edition includes finks to two powerful new research taols
increasingly found on users' desktops—data visualization software and OpenURL-finking.

Discover Reference Manager—
- Startstreamling your research and writing today.
- Available for Windows in a single-user and network edition.

Visit www.refman.com and download a free trial!

“The new Cite While You Write feature
of Reference Manager is excellent.
...Congratulations. This a new standard

“It's highly recommended for
anyone needing a powerful
reference tool.”

—Science for bibliographic programs.”

—Joe LaManna,

Department of Neurology,

Case Western Reserve University
s
THOMSON %

' - REFERENCE
ISI RESEARCHSOFT MANAGER.

[ —

Sales: 800-722-1227 » 760-438-5526 e Fax:760-438-5573
info@isiresearchsoft.com » www.refman.com

© Copyight 2002 15 ResearchSoft. Reference Manager is a registered wademark of 51 All wademarks are the propenty of their espective companes.



Dimerize

www.ariad.com/regulationkits

ARIAD’s benchmark technologies are used by hundreds of university and government labs
in genomics and proteomics research. ARIAD’s small-molecule compounds, suitable for
in vivo use, enable dose-dependent regulation of signal transduction, gene expression
and protein secretion. ARIAD Regulation Kits are available at the ARIAD website,
without cost to academic investigators and through ARIAD’s licensing program to others.
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deﬁcuency

Focus on gene functlon
‘ DeltaBase”‘ is the world's largest searchable

database on in vivo mammahan gene
functlon Informatron in DeitaBase is
generated usmg large-scale mouse gene
knockout technology and standardrzed

phenotyp:c analysis protocols More than

Phenotypic ana |y5iS “ 20,000 data points are collected on hundreds
Gene: Phosphatase of dlsease relevant genes every year.

Homozygous knockout  Wild-type Featured here is ;ust one of those genes
§ At 11-14 days of age homozygous '

mice develop flaky skin lesions. This Phenotypes a;t yol“. ﬁngertips

pattern of inflammation is often

associated with immune diseases. Through a browser-enabled interface,
Examination reveals panniculitis ST . : e
with neutrophilic infiltrates and DeltaBase subscribers can quickly review

areas of overlying ulceration. - . oy
ying and compare phenotypic data, images and

analysis summaries from genes belonging

to gene families that have demonstrated

The differential cell count reveals

an increased percentage of neu- a high degree of success as drug targets.
trophils among homozygous mice.

This information can be used to identify

valid targets and to support decisions about

Homozygous knockout  Wild-type therapeutic value. In addition, animal

) models for all targets in DeltaBase are made
Homozygous knockout  Wild-type .

Homozygous mice were lymphoid available to subscribers for further study.
depleted with a lack of follicles

B-cell response) and mild . :

fnf.amma&ry in)ﬁ,trates of Discover the power of DeltaBase
neutrophils. The lack of reactivity :
of the lymph nodes suggests a
primary immunodeficiency with your browser to www.deltagen.com
secondary skin lesions. , '

iy and register for the online demo.

For more information on DeltaBase, aim

To provide the most comprehensive view of phenotypic changes,
DeltaBase combines advanced imaging technologies with
histopathology — the gold standard in medical diagnosis. With this
information, you can quickly identify the high-quality drug targets

that have the greatest therapeutic potential.

Deltagen

Deltagen, DeltaBase and Gene Function to Drug Discovery are
trademarks of Deltagen, Inc. © 2002 Deltagen, Inc. All rights reserved.




IS THERE AN
EASIER WAY

to Get All Your Cell Signaling
and Neuroscience Products?

Yes! Sigma-RBI

hy search around for cell signaling and neuroscience Plus, all products are available in one easy-to-use catalog
products? Sigma-RBI has them all — from standard bio- conveniently arranged by scientific areas of interest — with over
chemical reagents to the latest cutting-edge research products, 600 new products added every year.

including key signal transduction enzymes, phosphospecific .
antibodies, novel receptor ligands, selective enzyme inhibitors All products are backed by our world-renowned customer service

and much, much more. ar)d tgchmcal support, and can be researched using our award
winning Web site.

Sigma-RBI is committed to bringing you the widest array of new, Subscrib ¢ . duct upd d
exciting and innovative research products. ubscribe now to receive our new product upcates an

our newest Cell Signaling & Neuroscience Catalog by calling
With over 5,000 cell signaling and neuroscience products to select 1-800-282-1298 and requesting literature code (079), or visit
from, Sigma-RBI provides the right research tools right when you our Web site at sigma-aldrich.com/cellsignaling.
need them.

®
availability, ordering & tracking 5 I G M A

sigma-aldrich.com LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE RBI'
sclentic tools, products & information SIGMA-ALDRICH CORPORATION * BOX 14508 » ST. LOUIS » MISSOURI 63178 » USA




Controlled Environment Equipment

- Group

- Dynamics

.....

ENERGIZE YOUR LAB WITH OUR QUALITY PRODUCTS
Discover the difference. Our complete line of dependable laboratory equipment is designed, manufactured,

and tested to meet your educational, biotechnological, pharmaceutical, clinical, and industrial research
requirements. Since 1950, our trademarks have been quality products built to last; reliable performance for
peace-of-mind; and convenient, personal after-sale care. Contact us today for details.

Cell Culture Incubators ® Cryopreservation Equipment ® Lab Washers and Dryer
Blood Bank Equipment Lab Refrigerators
Orbital Shakers

Monitor/Alarm System

Environmental Chambers
Ultra-Low Temperature Freezers Lab Freezers
Laminar Airflow Equipment

Biological Safety Cabinets

Chromatography Refrigerators

Programmable Centrifuges Custom-Designed Equipment

P.0. Box 649, Marietta, OH 45750-0649
Phone: 740-373-4763 or 800-848-3080. Fax: 740-373-6770. www.thermoforma.com
An 1SO 9001 Company ¢ International Distributors Worldwide
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Pierce Bulk & Custom Saolutions can help you with any part of your research. Our custom-created
research products can link any and all parts of your discovery process, or we can become the whole
chain, performing contract research, product testing and manufacturing. Our expertises include:

* Bioprocessing ® Bulk Reagents and Specialty Biochemicals ¢ Nucleoside and Amidite Chemistry * Immunetechnology *
* Microplate-coating and Assay Development * Multiplex Assay Development ® Nucleic Acid Synthesis and Purification
* Organic Synthesis and Purification * Product Finishing and Testing *

If you can imagine it, we will work with you to create it
us at 877-886-7628 {toll-free} to learn more about putting our expertise to work for you

Belgium: Tel 32 53 83 44 04 euroinfo@perbio.com France: Tel 0 800 50 82 15 « euroinfo@perbio.com United Kingdom: Tel 44 1829 771 744 » uk.info@perbio.com
Germany: Tel 49 228 9125 650 « de.info@perbio.com The Netherlands: Tel 31 76 50 31 880 « euroinfo@perbio.com
Pierce Milwaukee, LLC. « 2202 N. Bartlett Ave. « Milwaukee, Wl 53202-1009 USA
Tel: 877-886-7629 (toll-free) « Tel: 414-227-3600 « Fax: 414-227-3757 « Technical Assistance E-mail: csm@piercenet.com « Internet: www.piercebc.com
© Pierce Milwaukee, LLC., 2002. A Perbio Science Company
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%7 PCR PROBLEMS?

XX/ S Amplification failures with Taq and Pfu?

LoTemp™ PCR*

Why not use LoTemp™ PCR* with HiFi® DNA polymerase.
A proofreading enzyme extending primers correctly where heat-resistant DNA polymerases fail.
For example, see Figures 1-3:A 2.3 kb template with GC-rich region which cannot be amplified
by Taq, Pfu, ThermoSequenase and AmpliTaq, FS.

Fig. | Fig. 2

Pfu fails to amplify a Tagq fails to amplify a

GC-rich template. 2.3 kb GC-rich

(far right) template. (far right)
0.4 kb

ThermoSequenase I fails in the - kATt Shae s -G - P
extension/termination after the GC- o | ) ;‘1 i m
Gt !

rich segment. (on the left) A ‘ ; L.llJ

wh

HiFi® DNA polymerase in LoTemp™
cycle sequencing continues o |
extension/termination.

(on the left)

HiFi® DNA polymerase in LoTemp™
cycle sequencing overcomes this
GC-rich segment. (on the right)

N RN TT Y TGYTNTGGYW <7 Y7743 TGQY f;VT TIN
AmpliTagq, FS fails to overcome this
GC-rich segment in cycle sequencing.
(on the right)

Visit our website: www.hifidna.com
HiFi® DNA P.O. Box 245
Frontstreet 5 - Sint Maarten - NA
Tel. +599 543-6247 (worldwide) Fax. +599 543-6007
Toll-free Tel. from the USA 1- 866 HIFIDNA (443-4362)

*The PCR (polymerase chain reaction) process is covered by patents issued and applicable in certain countries. The use
of this product is recommended for persons that either have a license to perform PCR by using a purchased authorized
Thermal Cycler or are not required to obtain a license.



The future

of medicine has
a new name.

Wyeth

Announcing the new name of American Home Products Corporation.

As it has grown over its 76-year history, American Home
Products has become one of the world’s most advanced pharmaceutical
companies, with a rich portfolio of innovative medicines.

We've built a research powerhouse unique in its ability to
discover and develop novel treatments across three platforms:
pharmaceuticals, vaccines and biotechnology. Equally important, we link
these efforts to maximize our potential to find solutions to health care
problems around the world.

To better reflect our focus and mission, we have selected Wyeth-
a name that expresses our pharmaceutical heritage — as our Company'’s
new corporate name. Our symbol on the New York Stock Exchange
changes to WYE.

In addition to prescription medicines, Wyeth will continue to
bring you leading non-prescription brands as well as innovative products
in the field of animal health.

With a proud past and an exciting pipeline to the future, we at
Wyeth renew our commitment to a single mission: Leading the way

to a healthier world.
WYE

NYSE

®
Pharmaceuticals. Vaccines. Biotecbnology. All add up to Wye th

©2002 Wyeth www.wyeth.com



& DNASTAR. inc.

DNASTAR, Inc. 1228 S. Park St., Madison, WI 53715 USAR www.dnastar.com
Tel: 60822587420 Fax: 60802587439 e-mail: info@dnastar.com

GATC Biotech AB, Jakob-Stadler-Platz 7, 78467 Konstanz, Germany www.gatc-biotech.com
Tel: +49 (0) 7531 81 60 0 Fax: +49 {0) 7531 81 60 81 e-mail: hioinformatics@gatc-biotech.com
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FROST ¢& SULLIVAN

Market Engineering Award Recipient




PACKED

With Information
LandMark™ Tissue MicroArrays

Each LandMark Tissue MicroArray contains 50-300

tissue samples arrayed on a single slide. The
expression profile of a specific target can be
analyzed by in situ hybridization or immuno-
histochemistry across various normal and
diseased tissues in a single experiment,
providing a tremendous savings in time, labor
and materials. Each LandMark Tissue
MicroArray is supplied with complete
pathology information for every sample on
the array including subject demographics

and histological diagnosis.

AVAILABLE IN THE FOLLOWING FORMATS:
Normal Tissue Survey < Cancer
Survey « Breast Cancer = Lung
Cancer - Colorectal Cancer

* Prostate Cancer » Brain
Cancer + Neuropsychiatric
Diseases + Neurodegenerative
Diseases » Cardiovascular Diseases

For more information about
LandMark TMAs visit:

www.ambion.com/prod/landmark

US: 800-888-8804 - EUROPE: + 44 (0)1480 373 020 THE RNA COMPANY"

For a complete list of distributors visit www.ambion.com

Copyright © 2002 » ADSCL.032102.LM



Pharmagene TargetEvaluator™ has the answer.

With a vast number of targets identified from the human genome, the challenge is
to decide which are relevant to human disease.

That's why Pharmagene developed TargetEvaluator™
With a unique combination of human tissue, technology, intellectual strength, and
experience, Pharmagene TargetEvaluator™ will add value to your target validation.

By selecting and stratifying the best targets to progress, Pharmagene
TargetEvaluator™ enables you to focus your resources while reducing the potential
for failure in later stages.

We can help you find the answer. Not just ask the question.

B RI N GI NG T H E H UMM AN G E N OME

/ A
/j !v!;ﬂv‘

PHARMAGENE

I NT O F O € U s

www.pharmagene.com



" The most popular, accessnble and accurate resources
for the information you need on protein groups!

- The Academic Pras FactsBooks series has established

itself as the best source of easily accessible and accurate
facts about protein groups. Described as 'A growing

series of excellent manuals' by Molecular Medicine

 Today, and 'Essential works of reference’ by Trends in -

- Biochemical Sciences, the FactsBooks have become the

*most popular comprehensive data resoutces available.
Meticulously researched and complied by experts in
“the field, keeping abreast of developments has never
been so easy! :

e Physieochemical data
o Protein structure

+ Gene strueture

+ Blologlcal function

Database accessmn numbers
Key references
And much more!

lew in the Series:

Cytokine WebFacts
(www.cytokinewebfacts.com)

SECOND EDITION

Katherine A. Fitzgerald, Luke A.). O'Neill,
Andy J.H. Gearing, Robin E. Callard

Completely revised and expanded, this second edition of The
Cytokine FactsBook is the most up-to-date reference manual
available for all well-characterized interleukins, cytokines, and their
receptors. Background information on the Cytokine Network and
Cytokine Receptor Superfamilies is provided, followed by over 100
entries covering each cytokine/chemokine/growth factor. Other
notable topics presented include Cytokine Standards, DNA and
Protein and Sequence Database Retrievers, and Mouse

Knockout Databases.

The Cytokine FactsBook includes free online access to the
regularly updated Cytokine Webfacts. This web-based resource is
a comprehensive compendium of facts about cytokines and their
receptors that includes a variety of data representations, such as
text, signal pathway diagrams, and protein structures. This exciting
website is integrated into other databases via hypertext links to
provide a unique network.

September 2001, Paperback 515 pp, $89.95
ISBN: 0-12-155142-3

ORDER from vour favorite bookseller or directly from:

In the U.S. and Canada: All other countries:
ACADEMIC PRESS ACADEMIC PRESS
Order Fulfillment Dept. DM27102  Customer Service Depr.

6277 Sea Harbor Drive Foots Cray High Street
Orlando, FL 32887 Sidcup, Kent DA14 SHE, UK
Call Toll Free: 1-800-321-5068 Tel: +44 (0)20 8308 5700
Fax: 1-800-874-6418 Fax: +44 (0)20 8308 5702
E-mail: ap@acad.com cservice@harcourt.com

Alf Prices and publication dates subject to change without notice. ©2002 by Academic Press.
All Rights Reserved. KB/VA/LBS-18042 3/02

FactsBooks visit our website at www.acade

This book tures an mtroductory section on nuclear :eccptor structure,
DNA recognition, ligand binding, co-regulator interaction, transcription,
in vivo functions and evolution. This is followed by detailed entries on each
type of receptor.

August 2001, Paperback 462pp, $65/1SBN:0-12-437735-1

The T Cell Receptor FactsBook
Marie-Paule Lefranc and Gérard Lefranc

This complete reference for all functional and ORF T cell receptor genes
provides up-to-date information on the structural and biological properties,
chain synthesis, gene chromosomal localization, and organization of the TRA,
TRB, TRG and TRD loci. Entries on all 168 functional and ORF variable,
diversity, joining, and constant genes, and an overview of the potential
repertoire of the human T cell receptor alpha, beta, gamma, and delta loci
round out the presentation of information.

July 2001, Paperback 397 pp, $65/1SBN: 0-12-441352-8

The Immunoglobin FactsBook

Marie-Paule Lefranc and Gérard Lefranc

This first published reference for all functional and ORF immunoglobulin genes
presents up-to-date information on immunoglobulin structural and biological
properties, chain synthesis, gene chromosomal localization, and organization

of the IGH, IGK, and IGL loci. This is followed by standard FactsBook style
entries on 203 functional and ORF variable, diversity, joining, and constant
genes in man and provides the first complete overview of the potential
repertoire of the immunoglobulin heavy kappa and lambda loci.

May 2001, Paperback 457pp, $651SBN: 0-12-441351-X

@ ACADEMIC PRESS

An imprint of Elsevier Science




ULTRA-LOW TEMPERATURE FREEZERS

Now The Legendary Durability Of The New Brunswick Shaker Is Available For Your Storage Needs Too!
NBS now offers a new line of freezers utilizing Vacuum Insulation Panels (VIP) for up to
30% more storage capacity than traditionally-insulated models — in the same footprint!
Energy-efficient and reliable. NBS freezers are widely recognized throughout many parts of
the world for dependable operation and long life. With the introduction of our new VIP line,
we're now making all our -86°C freezers available world-
wide. Choose from nine upright or chest models, including
our unique Personal-Sized Freezer for use on our under
your lab bench. For a free information kit call:

New Brunswick Scientific

Where Quality and Innovation Have Become Tradition

800-679-0947

732-287-1200 e Fax 732-287-4222
www.nbsc.com/sci3 ® bioinfo@nbsc.com
Edison, NJ USA

See us at Experimental Biology
Booths 1402-1404




WHEN YOU HAVE A 34-TON MAGNET,

YOU ATTRACT SOME OF THE BRIGHT
RESEARCH MINDS IN THE WORLD.

Each year, hundreds of scientists worldwide are drawn to the National High Magnetic Field
Laboratory at Florida State University. Magnetic fields one million times stronger

than the Earth's allow them to push magnet-related technologies to frontiers never ‘. Robert Schri
. . . . o Nobel Laureate in Physics
before envisioned. The lab is home to Nobel Laureate J. Robert Schrieffer, the physicist oo

whose theory of superconductivity is a classic; National Academy of Sciences member
Zach Fisk, expert in condensed-matter physics; and Jack Crow, experimental physicist
and Magnet Lab director. These scientists are ensuring that the United States will

maintain world leadership in science and technology. Perhaps the only things more Professor Zachary Fisk, above,
Member of the National Academy

powerful than our magnet are the ideas it inspires. of Sciences

Professor Jack Crow, below,
Director of FSU’ National High
Magnetic Field Laboratory

FLORIDA STATE UNIVERSITY

IDEAS THAT MOVE
htip:/attraction.fsu.edu




As an educator with Sesame Street, D r. c ha rI otte co I e works with Muppets the

world over. And she knows that things aren’t always as they appear. So when reviewing savings plans for her
son's education, she often WONAEred if there were strings attached.
That's why she turned to us, the people with over 80 years of experience helping educators with their
financial needs. We were able to offer her flexible college savings options, with low fees and a variety of

tax advantages. So now she controls her son’s education, not the other way around.

Log on for ideas, advice, and results. TIAA-CREF.org or call 1.800.842.2776

Z:!AE?-' Managing money for people
with other things to think about.”

RETIREMENT | INSURANCE MUTUAL FUNDS COLLEGE SAVINGS 1 TRUSTS ' INVESTMENT MANAGEMENT

Charlotte Cole hecarme a participant 10 1985, TIAA CREF Individual and Institutional Services, Inc., and Teachers Personal [nvestors Services, Tne.. distnbute
secunites products. College Savings Programs are managed by HAA-CREF Tuition Financing, Inc. Education {RAs are offered hy TIAA-CREE Mutual T'unds.
© 2002 Teachers insurance and Annuity Association - College Retirement Equities Fund (TIAA-CREF), New York, NY 10017, A chanilable donation was marle
on behalf of Charlotte Cole. Sesame Sireet characters © 2002 Sesame Workshop




AAAS Annual Mee/a'ng and Science Trmovetion Gafood{on

Congratulations AAAS Student Poster Winners!

AAAS congratulates the winners of the Student Poster Competition
at the 2002 Meeting on 15 February in Boston, MA.

Life Sciences: Ecology
and Environment

Best Posters

Matilde Gonzalez, Univ. of California-
Irvine

Distribution and Abundance of Vibrio
Cholerae in Various Aquatic
Environments in Northern Tamaulipas,
Mexico

Andreina Vincentelli and Andrea Dotti
Rodriguez, Univ. Santa Maria-Caracas,
Venezuela

Detection of Legionella Spin Dental
Units’ Water System Tubing

Honorable Mention
Cheryse Furman, Univ. of California-
Irvine

Life Sciences: Molecular
and Cellular Biology

Best Poster

Sylvia Jaramillo, Univ. of California-
Irvine

Growth Differentiation Factor 11, a
Negative Regulator of Neural
Proliferation in the Olfactory
Epithelium

»»» For more details: www.aaasmeeting.org

©2002 Designed by AAAS Publication Services.

Honorable Mentions

David F. Chang, Baylor College of
Medicine

Donald Cullis, Tufts Univ.

David Hernandez, Univ. of California-
Irvine

Sarah Lopez, Univ. of California-Irvine

Shabhriar Yaghoubi, Univ. of California-
Los Angeles

Life Sciences:

Organismal Biology
Best Posters
Megan E. Dueck, Arizona State Univ.
Heat Shock Protein Induction
Temperature Rate of Change for

Laboratory Acclimated Intertidal Snail,

Tegula Rugosa

Rafael Gonzalez, Univ. of California-
Irvine

Reducing the T Cell Response to
Spinal Cord Injury Decreases Post-
Traumatic Degeneration

Honorable Mention
Kathi Hamor, Univ. of California-Irvine

Physical Sciences

Best Poster

Julie A. Gruetzmacher, Univ. of
Chicago

Few-Cycle Mid-infrared Pulses:
Generation, Characterization,
and Applications

Honorable Mentions
Erin Dieckman, Merrimack College

Eric Harkleroad, Princeton Univ.

Social Sciences

Best Posters

Brian Lutz, Arizona State Univ.
Human-Wildlife Conflict in Kajiado
District, Kenya: Assessments and
Policy Recommendations

Bonnie Poytress, Univ. of California-
Irvine

Post-Training Corticosterone Facilities
Conditioned Suppression of Bar
Pressing Behavior Following Tone-
Shock Pairing in Rats

Honorable Mention
Matthew Forrester, Arizona State Univ.

I\ AAAS






MILLIPORE

oure Progress

New Montage™ SEQg¢ Sequencing Reaction Cleanup Kits. Everything gels aren't.

Fast, easy, and perfect with BigDye® Terminators v 3.0. No spinning, no ethanol.
In three quick steps you get super performance that brings out the best in ABl's powerful

new Chemisfry: longer reOdS, VirtUO”y no dye Membrane based protocol is super-fast,

super-easy—and super with BigDye Terminators v 3.0.

blobs, higher pass rates, and bestinclass

Sequencing products

Salt _j'_/:s""Dyellvminomr
\‘.‘ [} ’/

Phred scores. Automationfriendly 96-well

plates; 384-well, too. Call 1-800-MILLIPORE,

or visit us at www.millipore.com/montage

1. Introduce sample into wells.
2. Filter using Montage vacuum manifold until wells are empty.
3. Wash sample once, resuspend and recover.

to qualify for a free trial kit. 3 -
Stop by Booths 2814 and 2815 at Pittcon

U.S./Canada:1-800MILLPORE; Austria: (01)877 89 26 42; Belgium: 02 726 88 40; Denmark/Iceland: +45-7010 0023; Finlond: (091804 51 10; France: 01 30 12 70 70; Germany:
06196/494 111; India: (80839 63 20; haly: 02-2507 8272; Jopan: +81 3 5442 9719; Netherlands: 076 502 2000; Norway: 22 67 82 53; Spain/Portugal:+34-91 728 39 60;
Sweden: 08628 6960; Switzerland: (011908 30 68; UK. /ireland:+44{0)1923 81 33 65; Other Eu/C.1.S./Mid East/Africa: +33 388 38 95 36; Other countries: FAX +33 388 38 9195,

© 2002 Miipore Corporcton An rghis reservee. Milipore 15 6 regisiered moaemark of Millipore Corporation Montage is o hodemask of Millipore Corporation. 3 gDye.is o registered iodemark of PerdinElmer Corooration or s subsidiaries in the US and cerla.n other countries



STKeE PUTS YOU
ON THE€ RIGHT PATH

pdated weekly, Science’s

Signal Transduction
Knowledge Environment
(STKE) provides the perfect
combination of quick sum-
maries and full text access to

a ABBOTT
LABORATORIES
ity relen o Wor e

research papers from over

40 respected scientific journals,

plus original Reviews,

Protocols, and Perspectives.
You'll also find a Connections

Map database of signaling

molecules, plus an extended list

Sciences

of helpful e-tools like personal
ization options and interactive
letters, all at www.stke.org,

To subscribe to STKE, or for
more information, visit STKE
at www.stke.org and click
subscriptions, or contact

You're on the right path™

SiGNAL TRANSDUCTION KNOWLEDGE ENVIRONMENT
a product of Science and Stanford University Libraries

www.stke.org

AAAS at (202) 326-6417 or
membership2@aaas.org,

No one can know where new
insights in signal transduction
might lead you, but STKE will
help you find the right path.

L\ 2



We simply call it the Nikon CT¥

*K The alternative was the “Superior 3D-high
resolution-fluorescent-affordable-main-
stream research-confocal imaging system.”

The Nikon C1 Confocal Microscope System is so simple to operate
and upgrade, we decided to go with the simple name. But there’s so
much more. C1’s compact, modular design features Nikon's exclusive
CFlso™ optical system and advanced bi-directional laser scanning
capabilities that deliver confocal images of unprecedented quality.

Best of all, the Nikon C1 is being offered at the lowest price ever

for a laser scanning confocal system with so many high-performance
features. Now that's reclly saying a lot. C1 today! For more information,
call 1-800-52-NIKON, ext. 393, or visit www.nikonusa.com

Visit MicroscopyU at www.nikonusa.com to learn more about
confocal microscopy.




2002 Tyler Prize

Wallace S. Broecker, Ph.D.

Columbia University, New York

Tungsheng Liu, Ph.D.

Chinese Academy of Sciences, PRC

The Tyler Prize Executive Committee announces the award of the Tyler Prize for
Environmental Achievement to Wallace S. Broecker, Ph. D. of Columbia University,
NY, and Tungsheng Liu, Ph. D. of the Chinese Academy of Sciences. Drs. Broecker
and Liu are recognized for their insightful discoveries using geological clues to
understand how the oceans, atmosphere and continents have interacted over the past
and contribute to global environmental change.

Dr. Broecker, Newberry Professor of Earth and Environmental Sciences at Lamont-
Doherty Earth Observatory, of Columbia University, has pioneered the use of a wide
range of geochemical tracers to describe basic biological, chemical and physical
processes that govern the behavior of carbon dioxide in the oceans and the
interactions of oceanic carbon dioxide with the atmosphere. His studies on
glacial/interglacial climate change provided the first definitive evidence that
variations in earth’s orbit around the sun and the resulting changes in insolation
induce the glacial/interglacial climate cycle. Broecker proposed the concept of a
global oceanic “conveyor belt” and identified the importance of changes in North
Atlantic deep water formation as a leading candidate for the trigger of abrupt climate
changes over the last few million years. Dr. Broecker was awarded the National

@[5’”@’[{5 Medal of Science in 1996.

Dr. Liu, Professor in the Institute of Geology and Geophysics at the Chinese

The Tyler Prize was established in Academy of Sciences has been a trailblazer in developing ways to measure

) paleoclimatic change over the last 2.5 million years through studies of loess, a

1973 by the late John and Alice Tyler windblown dust, that forms thick deposits over much of central China. The Chinese

as an international award honoring loess record contains an unparalleled terrestrial record of global environmental

change. Liu's accumulated work on the loess/paleosol sequences has led to a deeper

knowledge of the Southeast Asia monsoon system. Liu has also been recognized for

his group’s innovative discovery of the cause of Keshan's disease, which affected

importance conferring great benefit on thousands of people and vexed the medical community for decades. Liu's research

humanity. The Tyler Prize consists of linked this disease to deficiencies in trace elements and nutrients in local soils and

water, particularly selenium. Dr. Liu is a past President of the International Union for

a cash award of $200,000 and the Quaternary Research (INQUA) and a founding member of the International
Tyler Prize gold medallion. Geosphere-Biosphere Programme on Past Global Changes (PAGES).

The Tyler Prize Medallion

achievements in environmental science,

policy. energy and health of worldwide

For additional information contact Dr. Linda E. Duguay, Executive Director, The Tyler Prize
Phone (213) 740-9760. Fax (213) 740-1313, Email tylerprz@usc.edu
Home Page www.usc.edu/tylerprize

The Tyler Prize is administered by the University of Southern California



