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First came the convenience of electricity. Now 

there's the convenience of Plug & Play electropho- 

resis. E-Gels? make electrophoresis as simple 

as plugging a cord into an electrical outlet. 

Effortless electrophoresis. E-Gels? are pre- 

cast agarose gels that take the work out of 

electrophoresis. Everything you need- agarose, 

ethidium bromide and electrodes-is supplied 

in a ready-to-use, UV transparent cassette. you 

don't even need to add 

liquid buffer. Simply 

ad your samples and go. 

Plug-in convenience. With 

E-Gels, you don't need 

an external power 

... ~supply. That's because they 

run in their own self-contained PowerBase. 

Simply snap your E-Gel' into the PowerBase, 

plug it in, and you're off and running. 

Plug E-Gels' in today. With Plug & Play E-Gels2 

you get the ultimate in electrophoresis conven- 

ience.To find out how you can plug E-Gels? into 

your lab, contact Invitrogen today. 

G Invitrogenf 
life technologies 

I 
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Compare your data .. 
Stratagene's Universal Reference RNA 
is a single common control that makes it possible to 

compare your data with different labs and different Al | 5 
experiments. We offer both Human and Mouse ^ 1 ^ 
Universal Reference RNA, comprised of pooled cell . 

. ~1- 
line collections to deliver broad gene coverage. 

Our cell lines are grown at industrial scalest . .. _ 
to produce extremely large lots, which undergo 1 W .> 
stringent quality-control procedures to address ... 
lot-to-lot variability. This assures that our __~: t . .r 
reference material can be used across 

multiple experiments carried out over H | 
i r::; 

long periods of time. i 

.+,$ isa _oo * l a_ 

Human and Mouse .... 
Universal Reference RNAII 
* High-quality total RNA for microarray 

gene-expression profiling 
* Industrial lot sizes ensure consistency 

between experiments 
* Pooled collections of 10 human, or 11 

mouse cell lines for broad gene coverage .. . 
* Common control for accurate and consistent ~i 

data comparison 

Universal Reference RNA 
THE STANDARD TO ADVANCE 

STRATAENEUSAandCANAA M I CR O A R RAY R E S E A R C H 
ORDER: (800) 424-5444 x3 
TECHNICAL SERVICES: 800-894-1304 

STRATAGENE EUROPE ___________________ 
Belgium, 

Frances, Giermany, 
Universal Human Reference RNA 400 pg 740000 

United Kingdom Universal Mouse Reference RNA 400 Ipg 740100 
European Toll-Free Numbers 
ORDER: 00800 7000 7000 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 
0800 312 526 

www.stratagene.com 
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A N Y T H I N G I S P O S S I B L E 

ULTRA I 

With curvaceous lines and a choice 

of striking colors, you can't help but 

notice our updated range of UV/visible 

spectrophotometers.There's an instrument 

to suit every bioscience laboratory need, 

from simple colorimetric assays to the 

most stringent research. 

o New application software - CyTM3 and 

Cy5 microarray probe quantification software 

now installed. 

High resolution graphics. 

e Reproducibility- consistent results every time 

-? Performance- GLP and Pharmacopoeia 

compliant. 

? Compact and easy to use. 

Instrument support- all spectrophotometers 

are backed by LabcrewTM - our dedicated 

instrument support team. 

For more information on our range of 

spectrophotometers, please visit our website: 

www.amershambiosciences.comlspectros 

Or contact your local office for our revised 
spectrophotometer brochure. 

Amersham Pharmacia Biotech UK Limited 

Amersham Place Little Chalfont Buckinghamshire England HP7 9NA 

Ad-19-01 
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ligation in a flash. 

INTRODUCING THE 

Quickligation Kit 
FROM NEW ENGLAND BIOLABS 

PRODUCTS YOU TRUST. 
TECHNICAL INFORMATION YOU NEED. 

www.neb.com 

Advantages 
* Fast- 5 minutes for cohesive or 

blunt ends 
* Convenient- ligation performed 

at room temperature 
* Flexible-- suitable for all common 

ligation reactions 

NEB Quick Ligation Kit 
#M2200S 30 reactions 
#M2200L 150 reactions 

Includes: Quick T4 DNA Ligase, 
2X Quick Ligation Buffer, Protocols 

* Using the Quick Ligation Kit protocol, blunt 
and cohesive inserts were ligated into LITMUS 28 
vector cut with either EcoR V (blunt) or Hind 111 
(cohesive). Ligation products were transformed 
into chemically competent E. coli DH-5a cells. 

Ligation in 5 minutes or less 

C) 

a 
Q) 0 
V) 

c, 
E L 

cC (B 

O 5 10 
Time (minutes) 

* New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com 
* New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com 
* New England Biolabs GmbH, Germany Tel. 0800/BIOLABS (0)69/305-23-140 Fax 0800/BIOLABX (0)69/305-23-149 email: info@de.neb.com 
* New England Biolabs (UK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com 

NEW ENGLAND 

w O siLabSn c. 
where science is the priority 

DISTRIBUTORS: Argentina (11)4816-0820; Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil (011) 3666-3565; China 21-6495-1899; Czech Rep. 0800 124683; Denmark (39) 56 20 00; Finland (9) 584-121; 
France (1) 34 60 24 24; Greece (01) 5226547; Hong Kong 2649-9988; Israel (3) 9021330; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Netherlands (033) 495 00 94; New Zealand 0800 807809; 
Norway 23 17 60 00; Singapore 4457927; Spain (93) 401.02.10; Sweden (08) 30 60 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913; Venezuela (2) 265-3386 
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THIS WEEK IN Science 
edited by Phil Szuromi 

n _ ^ Mud Enerrv 
First aired 2 years ago by EU ^ W h 
Commissioner for Research^ We can har 
Philippe Busquin, the concept organisms 
of a European Research Area to organisms i 
promote cross-border research Using two-chambered "mud-v 
projects and to help coordinate 483; see the news story by P 
research across the continent species of Geobacteraceae, w~ 
has won acclaim. Now, four (III) oxide as an electron ac< 
voices (see the Policy Forum graphite anodes inserted in ano 
section, p. 443) discuss its im- rectly by the bacteria as electr 
plementation. Banda describes mediator, to generate an electri 
ways in which a European Re- with a cathode in the aerobic 
search Council can serve as a have been found that operate 
support structure and how the tions, for example, a freshwate 
European Science Foundation and another that can oxidize ar 
can be involved. Wigzell be- 
lieves that the Framework Pro- 
gramme itself needs to be split And in Brevia 
into a European Research Simian immunodeficiency vir 
Council and an Innovation wild chimpanzee by Santiagc 
Council to promote large pro- sive methods, which extends 
jects. In counterpoint, Radda to EastAfrica. 
comments that scientific net- 
working across Europe is pro- 
ceeding well without the need for new administrative structures. 
Winnacker suggests strategies that will aid "small science" and 
provide a "bottom-up" approach. 

Optimizing Organic Pores 

Microporous materials such as zeolites offer a wide range of pore 
sizes, but even with sophisticated templating approaches, changes 
in pore size usually involve a change in framework connectivity. 
Eddaoudi et aL. (p. 469) now report on a series of metal-organic 
framework compounds (16 in all) in which the pore size defined 
by octahedral Zn-O-C clusters and aromatic linking groups is in- 
creased systematically with the same topology from about 4 to 
29 angstroms. They exploited these features to produce a material 
that shows an exceptionally high uptake of methane that may 
prove useful in fuel storage. 

Engineering Spider Silk 

The silk that spiders produce for their draglines has mechanical 
properties that rival the best aramid fibers and is much stronger 
than steel on a weight basis. Two challenges to making silk artifi- 
cially are generating protein precursors with a high molecular 
weight and spinning the proteins from solution, preferably from a 
nontoxic solvent. Lazaris et at. (p. 472; see the news story by Ser- 
vice) used mammalian cells to express proteins similar in length 
to those found in a spider's silk glands. The proteins were then 
spun from aqueous solution into fibers that were stretched to 
improve their mechanical properties. The toughness and modulus 
values of these fibers were similar to those of native dragline silk, 
although the tenacity was somewhat lower. 

a Published online in Science Express 
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Moi 

Over 
vest the remnants of once-living a nu 
(oil) for energy, but present-day port 
in mud may offer a new source. that 
vater batteries," Bond et al. (p. Wesl 
ennisi) discovered that several woul 
iich normally use insoluble iron mete 
:eptor, preferentially grow on inter 
)xic mud. The anodes are used di- turie 
on acceptors, without any other One 
cal current via an external circuit supp 
: surface water. Various species naric 
optimally under diverse condi- disc 

r species that can live in sewage Stre; 
omatic pollutants. ter ( 

Joug 
see 
find 

us (SIV) has been detected in a are r 
D et al. (p. 465) using noninva- ing, 
the natural range of this virus the i 

aftel 
past 
and 

collapse is lower than has been believed. 

re Ice, Not Less 

r the past several decades, 
mber of studies have re- 
;ed evidence suggesting 
the rapid collapse of the 
t Antarctic Ice Sheet, which 
Id raise sea level by 5 to 6 
ers, could occur within an 
val as short as several cen- 
s or as long as 4000 years. 
piece of evidence used to 
)ort ice sheet collapse sce- 
>s is the observation of ice 
harge from the Ross Ice 
ams. Using more and bet- 
data of ice movements, 
shin and Tulaczyk (p. 476; 
the Perspective by Alley) 
that the Ross Ice Streams 
low accumulating, not los- 
mass. This suggests that 
ice sheet may be advancing 
r having retreated for the 
t several thousand years 
that the chance of rapid 

Order in a Vortex 
The penetration of quantized magnetic flux lines, or vortices, into 
superconducting materials locally destroys the superconductivity. 
Understanding how this occurs may provide insight into how the 
superconducting state is formed, which remains a controversial 
issue for high-temperature superconducting cuprates. Using a 
scanning tunneling microscope to probe 
the electronic density of states surround- 
ing a vortex core, Hoffman et aL (p. 466; 
see the Perspective by Sachdev and Zhang) 
seek out and identify a theoretically pro- 
posed feature that indicates that the vor- 
tex consists of an antiferromagnet ordered 
state, confirming recent neutron-scattering 
results that hinted at such an ordering. 

Coordinating Chromosome Segregation 
The centrosomes provide organizing centers for the formation of 
the mitotic spindle and are thus critical for proper chromosome 
segregation during cell division. Matsumoto and Mailer (p. 499; see 
the Perspective by Arlot-Bonnemains and Prigent) studied the con- 
trol of centrosome duplication in an in vitro system derived from 
Xenopus eggs. They find that increased concentrations of intracellu- 
lar calcium and consequent activation of the calcium/calmodulin- 
dependent protein kinase II (CaMKII) are required, which is consis- 
tent with oscillations in the concentration of intracellular calcium 
that occur with each cell cycle. 

CONTINUED ON PAGE 403 
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NEW ENGLAND BIOLABS 

Molecular BtrotoS amd PCR 
Summer Workshops 

WHEN: 

Session 1: June 2 - June 15, 2002 

Session 2: June 23 - July 6, 2002 

Session 3: July 14 - July 27, 2002 

WHERE: 
Clark Science Center 

Smith College 

Northampton, MA 

FACULTY: 

Dr. Steven A. Williams 

Dept. of Biological Sciences, 

Smith College and 

Molecular and Cellular Biology,?' 

University of Massachusetts 

Dr. Barton Slatko 

New England Biolabs, Inc. 

DNA Sequencing Group '.. 

Dr. Alan L. Scott 

Dept. of Molecular Microbiology' 

and Immunology, . |. 

Johns Hopkins University " 

TO APPLY: 

Please submit a recent C.V. or 

resume and a one page statement 

explaining your interest to: 

Dr. Steven A. Williams 

Clark Science Center 

Smith College 
Northampton, MA 01063 

NEW ENGLAND 

iiLAAbSInc. 

: ....::"''', We are pleased to announce the seventeenth annual New England Biolabs 

--- > : :' Molecular Biology Summer Workshops held at Clark Science Center, Smith 

!^.:i''''N;.;: College, Northampton, MA, USA. Over 1,600 research scientists have attended 

>'- .. . ~i: this intensive program in the past sixeen years. 

INTENSIVE BENCH EXPERIENCE: 

::::i::: ;- This intensive, two-week course emphasizes hands-on molecular biology laboratory 
''-:::i::" work. About ten hours each day will be spent working at the bench and in lecture/ 

discussions. All of the work is hands-on; there are no demonstrations. 

: EXPERIMENTS WILL INCLUDE: 

......... Construction and screening of genomic and cDNA libraries, PCR, RT-PCR, PCR 

';'::: "".'' subcloning, purification of DNA and RNA, restriction enzyme digestion, gel 

;:; ;i-:. electrophoresis, construction of recombinant DNA molecules, cloning in plasmid 
'':;i; . and phage vectors, cloning strategies, bacterial transformation, Southern and 

......Northern transfer and hybridization, methods for labeling DNA, DNA sequencing, 

. .i ;bioinformatics, etc. All of these techniques are woven into four cohesive research 

--!::;;:;: ?projects carried out by each participant during the two-week session. Lectures and 

- discussion sessions will deal with all of the above topics and the application of these 
. :,::.? methods in molecular biology research. 
':':::: : ... . ... . 

"''i,,INTENDED FOR BEGINNERS IN MOLECULAR BIOLOGY: 

No previous experience in molecular biology is required or expected. 
. .. .. Fifty participants per session will be selected from a variety of disciplines and 

;":" . ..... academic backgrounds. Last year's participants included principal investigators, 
directors of programs, postdoctoral fellows, graduate students, and research assistants. 

Their fields of research included medicine, biochemistry, ecology, immunology, 
-v~;::': ::.microbiology, pharmacology, plant biology, genetics, physiology, and others. 

They came from large universities, small colleges, medical schools, hospitals, industry, 

..j .. '-. vand private foundations; 75% came from the USA and 25% from overseas. With seven 

. instructors, the student to teacher ratio is 7 to 1. 

i: 
: :':: FEE: 

$3500 per participant includes lab manual, use of all equipment and supplies, and 

........ room and board (all rooms are singles). Fee includes the use of the libraries, computers 

:: v > . and all campus athletic facilities. 

APPLICATIONS MUST BE RECEIVED BY March 10, 2002. 
Notification of acceptance status will be mailed by March 13, 2002. Late applications 
will be accepted for our wait list. Payment in full will be due by April 10, 2002. 
Your application should include a brief C.V. and a one page statement explaining your 
reasons for taking the course. Please specify the session to which you are applying 
(1, 2, 3) and indicate one of the other sessions as a second choice. Women and 
minorities are especially encouraged to apply. For additional information or to apply 
online, please visit our web site (http://math.smith.edu/-sawlab/neb.html) or 
contact us at (413) 247-3004. 
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Coordinating Synaptic Development 
Two different mechanisms guide the development of the central nervous system. 
Molecular signals initially guide developing neurons to the correct position and, once 
neuronal activity begins, repeated stimulation helps synapses form and mature. Takasu 
et aL (p. 491; see the Perspective by Ghosh) describe a signaling mechanism that may 
integrate these two processes. Ephrins and their receptors are cell-surface proteins that 
participate in interactions of developing axons and dendrites that are largely indepen- 
dent of neuronal activity. However, the activation of the EphB subtype of ephrin recep- 
tors in rat neurons potentiated signaling by N-methyl-D-aspartate (NMDA)-type gluta- 
mate receptors, which mediate activity-dependent effects on developing neurons. Acti- 
vated EphB proteins associated physically with NMDA receptors and caused the activa- 
tion of the Src tyrosine kinase, which apparently phosphorylates the NMDA receptor 
and thus modulates activity-dependent control of neuronal gene expression. a 

Vigorous Immigrants 
Fragmented populations have become an important topic in ecology, evolution, and 
conservation biology. Inbreeding and inbreeding depression have been linked to popula- 
tion survival and to the ability to adapt to local conditions. In an experimental study of 
water fleas in Finnish lakes, Ebert et al. (p. 485; see the Perspective by Ives and Whitlock) 
test the hypothesis that gene flow plays an important role in maintaining high fitness in 
subdivided populations where inbreeding is common. They find that hybrid vigor result- 
ing from hybridization between residents and immigrants leads to an increase in the ef- 
fective rate of gene flow. This is the first test of the phenomenon called "genetic res- 
cue," which has been predicted to occur when local populations suffer from the conse- 
quences of genetic bottlenecks. 

Keeping Blood Pressure Low 

Estrogens are steroid hormones best known for their effects in female reproductive tissues. 
However, estrogens also have physiologically important roles in both sexes. Zhu et al. (p. 
505) examined vascular function in mice lacking the a3 form of the estrogen receptor (ER3); 
instead of the relaxing effect normally seen, they observed an estrogen-induced constric- 
tion of blood vessel walls. In the ERf3-knockout animals, estrogen increased expression of 
nitric oxide synthase, which produces the contractile agent nitric oxide. These animals also 
developed hypertension as they aged, which may yield new insights into the treatment of 
hypertension, particularly that associated with menopause. 

Emergence of New Properties 
Neurons in the visual cortex are highly selective for the orien- 
tation of a stimulus, a property that does not yet exist at the 
level of their input neurons. How does this orientation selec- 
tivity arise? Sharon and Grinvald (p. 512) addressed this ques- 
tion by using fast optical imaging of voltage changes in large 
populations of neurons in the cat visual cortex. They com- 
pared the dynamics of the response of selected cortical re- 
gions to their preferred versus their nonpreferred orientation. 
They found that the tuning curve widths stay constant, thus 
indicating that they are dominated by thalamic inputs, while 

the modulation depth shows a characteristic temporal evolution. Two models, feedforward 
and cortical recurrent information flow, previously introduced to explain orientation selec- 
tivity, need to be integrated to explain the emergence of this phenomenon. 

Trauma, Stress, and Consequences 
Traumatic stress often causes long-term pathological changes. To elucidate the molecu- 
lar basis of these stress-induced changes, Meshorer et al. (p. 508) analyzed the regula- 
tion of expression of acetylcholinesterase (AChE) splice variants at cholinergic synapses 
in the central nervous system. They saw a change from the dominant membrane-bound 
AChE-S form to the rare soluble AChE-R form. This switch could be triggered by various 
stresses, occurred very rapidly and could last for many weeks. 

Cells-to-cDNAT 
lets you 

Skip RNA Isolation 

Altogether 

GENERATE cDNA FAST 
From cultured cells to 

PCR-ready cDNA in 1-2 hours 

Complete kit for cell lysis, 
RNA stabilization, 
DNA removal, and 

cDNA synthesis 

For PCR-based applications 
including real-time RT-PCR 

96 well plate compatible 
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> The next drug breakthroughs will require 
breakthrough information. iTB 

The Applied Biosystems 4700 
Proteomics Analyzer eliminates 
the analysis bottleneck 

-II . . 

January 8, 4:31 PM 
Jonathan Callan, Ph.D 
Identifies 72 nuclear sarcoma 
proteins from one ion-exchange 
fraction in less than five minutes. 

with patented TOF/TOFTM Optics. 

It's a new era in proteomics, 
and a whole new way to fly. 

U- 

1(rA. Applied 
Biosystems 
Data. Decision, Discovery, 

Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Corporation consists of the Applied Biosystems and Celera Genomics businesses. AB (Design) and TOF/TOF are trade- 
marks, and Applied Biosystems is a registered trademark of Applera Corporation or its subsidiaries in the US and certain other countries. For Research Use Only. Not for use in diagnostic procedures. ?2002 Applied Biosystems. All 
rights reserved. 
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Upgrade your robotic system 

* TROBOT Thermocycler - designed for , 
integration in robotic systems 
manufacturers ': , , . . 

* motorized heated lid . 
* motorized plate lifter for easy removal of _ 

plates by robot . 
* small footprint (W x L x H: 168 x 190 x 226 mm) 
* external controller and power supply 
* lid pressure can be precisely adjusted 
* PC control via RS232 port 
* direction of airflow can be adjusted 
* available for 96 well and 384 well plates 
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Biometra GmbH ? phone +49-(0)551/50 68 6-0 fax +49-(0)551/50 68 6-66 
e-mail: info@biometra.co.uk ? Web site: www.biometra.com 
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Carpe Protein! 

New Seize? X Immunoprecipltatlon Kit 
sinks its teeth into the protein you want, 
delivers it clean, then goes back for more! 

For more web site at www.pierch nology is the first to chemically glue the 

r final purified protein solution, you get clean results 

your SDS-PAGE analysis. And since the antibody 

Outside the United States, r web site or call 815-968-0747 to stays bound to the beads, you can reuse it, saving you 

la brand lots of time and money. 

The SeizeT X Immunoprecipitation Kit sinks its teeth 

Belgium: Tel 32 53 83 44 04 France: Tel 0 800 50 82 15 UK: Tel 44i nto the protein you want, delivers it clean, then goes 

back for more! Carpe Protein! 

To find out more about the SeizeTM X IP Kit, call 1-800-874-3723 

Technical Assistance E-mail: TA@piercenet.com * Custome r visit www.CS@piercenet.com * Internet: www.piercenet.com For more in n, visiPierce we b site at www.piercenet.com or call 800-874-3723. 

Outside the United States, ~c ~r web site or call 815-968-0747 to locate your local distributor or Perbio branch office. 

a brand of - -IIb1 

3747 N. Meridian Rd. ? PO Box 117 ? Rockford, IL 61105 U.S.A. - Tel: 815-968-0747 or 800-874-3723 ? Fax: 815-968-7316 

Technical Assistance E-mail: TA@piercenet.com ? Customer Assistance E-mail: CS@piercenet.com ? Internet: www.piercenet.com 
O Pierce Chemical Company, 2001. Printed in the U.S.A. a Perbio Science Company 



A a a 



l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r 
r 

-De .l - - ~ 

* *I *S| 1- '- I' 

I~~~~~~~~~~3 ' ' i*. 1-- 

l 0 ! - **..|;u S;, ''gSL 

I 
A 

* *g :- - 6 -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~? -?-; 

I~~~~~~~~Y 



S ( www.sciencemag.org 

Science 
1200 New York Avenue, NW 

Washington, DC 20005 
Editorial: 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 

EDITOR Ellis Rubinstein 

MANAGING EDITOR Monica M. Bradford 

DEPUTY MANAGING EDITORS NEWS EDITOR 

R. Brooks Hanson Katrina L. Kelner Colin Norman 

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORS Barbara Jasny, Guy 

Riddihough, Phillip D. Szuromi; SENIOR EDnOR/PERSPECTIVES Orla Smith; 
SENIOR EDITORS Gilbert J. Chin, Pamela J. Hines, Paula A. Kiberstis 

(Boston), L. Bryan Ray, Linda R. Rowan; ASSOCIATE EDITORS Lisa D. 
Chong, Marc S. Lavine, Beverly A. Purnell, H. Jesse Smith, Valda 

PUBLISHER Alan I. Leshner 

ASSOCIATE PUBLISHER Beth Rosner 

MEMBERSHIP/CIRCULATION DIR. Michael Spinella 

MEBRalsC ll/CR 1ATION (membership@aaasore) DEPUTY DRECTOR Mar- 
lene Zendell ME;ER SERVIS MANAGER Michael Lung; SEOR SPEarT Mary 

Curry; COORDNATOR Jantell Stone; SPEOAUSTS Laurie Baker, Pat Butler, Eliza- 
beth Early, Katrina Smith; MARKEG MANAER Gregory Urquhart; PRODUC- 

TN MANAGER Lauri Sirois; SENIORASSOIATE Deborah Stromberg; erumNA1oa- 
AL MARKETING MANAGER Ruth Hall; SENIOR EXCUTVE Martin Paine; RESEARCH 
MANAGER Renuka Chander, BUSNEss AND FINANCE MANGER Teressa Ellis; AD- 

MNSRATIE SUPPORT Zadia McKinnon; COMPra SPEIAJsT 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 YorkAvenue, NW, Washington, DC 20005 

REPRINTS Ordering/Billing/Status 800-407-9190; 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. 

SENIOR ANALYST Randy Yi; FINANCIAL ANALYSTS Usa Donovan, Jessica Tier- 

ney-Rubin; RIGHTS AND PERMISSIONS: ASSOCIATE Emilie David; ASSISTANT 

Karen Lentz; MARKETING: DIRECTOR John Meyers; RECRUIrrTMENT MARKETING 

Vinson; EDITOR. SCIENCEONUNE Stewart Wills; ASSOCIATE BOOK REVIEW EDI- 

TOR Sherman J. Suter; ASSOCIATE LETTERS EDITOR Christine M. Pearce; IN- 

FORMATION SPECIAusT Janet Kegg; CONTRBUTING EDITOR Kevin Ahern; EDI- 

TORIAL MANAGER Cara Tate; SENIOR COPY EDITORS Jeffrey E. Cook, Harry 

Jach, Etta Kavanagh, Barbara P. Ordway; COPY EDITORS Lauren Beben, 

Joshua Marcy, Monique Martineau; EDITORIAL COORDINATORS Carolyn 

Kyle, Ellen E. Murphy, Beverly Shields; PUBUCATION ASSISTANTS Chris 
Filiatreau, Joi S. Granger, Jeffrey Hearn, Elise Laffman, Gail Murphy, 
Brian White, Anita Wynn; EDITORIALASSISTANTS Yolanda Matthews, Pa- 
tricia M. Moore, Tunisia L Riley; EXECUTIVEASSISTANT Sylvia S. Kihara; 
ADMINISTRATIVE SUPPORT Patricia F. Fisher 

science_editors@aaas.org (for general editorial queries) 
science_letters@aaas.org (for letters to the editor) 

science_reviews@aaas.org (for returning manuscript reviews) 
science_ bookrevs@aaas.org (for book review queries) 

NEWS SENIOR CORRESPONDENTS Eliot Marshall, Jean Marx; DEPUTY NEWS 

EDITORS Robert Coontz, Jeffrey Mervis, Leslie Roberts; ASSOCIATE NEWS 

EDITOR Laura Helmuth; CONTRIBUTING EDITORS Elizabeth Culotta, Polly 

Shulman; NEWSWRITERS 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), Katie Greene (intern); CONTRIBUTING CORRESPONDENTS 

Marcia Barinaga (Berkeley, CA), Kathryn Brown, Barry A. Cipra, 
Jon Cohen (San Diego, CA), Daniel Ferber, Ann Gibbons, Robert 
Irion, Mitch Leslie (NetWatch), Charles C. Mann, Virginia Morell, 
Evelyn Strauss, Gary Taubes, David Voss, Ingrid Wickelgren; COPY 
EDITORS Linda B. Felaco, Daniel T. Helgerman; ADMINISTRATIVE SUPPORT 

Scherraine Mack, Fannie Groom; BUREAUS: Berkeley, CA: 510-652- 

0302, FAX 510-652-1867, Boston, MA: 617-542-5098, San 

MANAGER Allison Pritchard; ASSOCIATES Mary Ellen Crowley,Amanda Do- 

nathen; ELECTRONIC MEDIA MANAGER Don Hemenway; INTERNET PRODUCTION 
MANAGER Lizabeth Harman; ASSISTANT PRODUCTION MANAGER Wendy Sten- 

gel; SENIOR PRODUCTION ASSOCIATE Lisa Stanford; PRODUCTInoN ASSOCIATES 

Carla Cathey, Steve Kusek, Darcee O'Donnell, Louis Williams; LEADAP- 
PLICATIONS DEVELOPER Carl Saffell; ADMINISTRATIvE SUPPORT Joyce Scott 

PRoDucr ADVERTISlNG (science_ advertising@aaas.org) NATIONAL SALES 

MANAGER Richard Teeling: 973-694-9173, FAX 973-694-9193 * NORTH- 
EAST AND E CANADA Elizabeth Pointek: 978-969-1542, FAX 413-480- 
0008- MIDWEST Rick Bongiovanni: 330-405-7080, FAX 330-405-7081 X 
WEST COAST/W. CANADA B. Neil Boylan: 415-458-1630, FAX 415-458- 
1631 ? MID-ATLANTICAND SOUTHEAST SALES Christopher Breslin: 443-512- 

0330, FAX 443-512-0331 ?* K/SCANDINAVIFRANCE/ITALY/BELGIUM/NETHER- 
LANDS Andrew Davies: 44 (0)1-782-750-111, FAX 44 (0)1-782-751- 
999 ? GERMANY/S/WzEBAUSTRIA Tracey Peers: (44) 1-782-752-530, 
FAX (44) 1-782-752-531 JAPAN Mashy Yoshikawa: (81) 3-3235-5961, 
FAX (81) 3-3235-5852 TRAFFIC MANAGER Carol Maddox; TRAFFcASSOCI- 
ATE Halimah S.Whitby; SENIORSALESASSOCIATE Sheila Myers 

RECRurrMEN ADVERTISING (science_classifieds@aaas.org); PRODUCTION 
MANAGER Jennifer Rankin; ASSISTANT PRODUCTION MANAGER Deborah Tomp- 
kins; u.s.: SALES 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 SALES MANAGER Daryl Anderson; SENIOR SALES COORDINATOR Erika 

Bryant; SALES COORDINATORS Rohan Edmonson, Caroline 

Gallina, Shirley Young; SALES REPRESENTATIVES Kathleen Clark, Jody Fenty, 
Christina Geiger, Bren Peters-Minnis; ASSISTANTS Sussy Castilla, Emnet 

Tesfaye; AsOCIATES Christine Hall, Dina Freeman, Greta Springett; PUB- 

UCATIONS ASSISTANTS Robert Buck, Jane Vaughn; Ut.KEUROPE: SALE MANAGER 

Diego, CA: 760-942-3252, FAX 760-942-4979, Pacific North- 
west: 503-963-1940 

PRODUCTION DIRECTOR James Landry; MANAGER Wendy K. Shank; 

ASSISTANT PRODUCTION MANAGER Rebecca Doshi; ASSOCIATES Vicki J. 

Jorgensen, Tara L Kelly, Jessica K. Moshell, Amanda K. Skelton 

PREFIGHT OPERATIONS DIRECTOR David M.Tompkins 
ART DESIGN DIRECTOR C. Faber Smith; ART DIRECTOR Alan T. Stonebraker; 

ASSOCIATE ART DIRECTOR Joshua Moglia; ILLUSTRATORS Cameron Slayden, 
Katharine Sutliff; ASSOCIATES Holly Bishop, Debra J. Morgenegg, 
Preston Morrighan; Julie White PHOTO RESEARCHER Leslie Blizard 

SCIENCE INTERNATIONAL 
EUROPE (science@science-int.co.uk) EDITORIAL SUPERVISORY SENIOR EDITOR 
Andrew M. Sugden; SENIOR EDITOR/PERSPECTIVES Julia Uppenbrink; SENIOR 

EDITORS Caroline Ash, Stella M. Hurtley; ASSOCIATE EDITORS lan S. Os- 
borne, Stephen J. Simpson, Peter Stern; EDITORIAL SUPPORTJenny Park- 
er, Sarah Parker; ADMINISTRATIVE SUPPORT Janet Mumford, Lara Crowe, 
Viv Hogarth; NEWS: EUROPEAN NEWS EDITOR Richard Stone; DEPUTY NEWS 

EDITOR Daniel Clery; CORRESPONDENTS Michael Baiter (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) 
ASIA 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.gulf.or.jp JAPAN NEWS 
BUREAU: Dennis Normile (contributing correspondent, (81) 3-3335- 
9925, FAX (81) 3-3335-4898; dnormile@twics.com); CHINA REP- 
RESENTATIVE Hao Xin, (86) 10-6307-4439 or 6307-3676, FAX (86) 10- 
6307-4358; science@public3.bta.net.cn; INDIA Pallava Bagla (con- 
tributing correspondent (91) 11-271-2896; pbagla@ndb.vsnLnet.in ) 

Debbie Harris; PROMOTIONS COORDINATOR Richard Walters; INTERNET 

SALES EXECLUVE Tracy Holmes;AAUSIRAWNEW ZEALAND: Keith SandelL (61) 
02-9922-2977, FAX (61) 02-9922-1100 JAPAN: Mashy Yoshikawa: 
(81) 3-3235-5961, FAX (81) 3-3235-5852 

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Mary L. Good; 
PRESIDENT Peter H. Raven; PRESIDENT-ELECT Floyd E. Bloom; TREASURER 
David E. Shaw; EXECUTIVE OFFICER Richard S. Nicholson; BOARD Lewis 
M. Branscomb; Nina V. Fedoroff; Karen A. Holbrook; Sally Gregory 
Kohlstedt; Richard A. Meserve; Robert C. Richardson; Neena B. 
Schwartz; Lydia Villa-Komaroff 

Published by the American Association for the Advancement of 
Science (AAAS), Science serves its readers as a forum for the presen- 
tation 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. Its 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 151 and 152 of the 4 January 2002 issue or access 
wwwsciencemag.org/feature/contribinfo/homeshtml 

Frederick W. Alt 
Children's Hospital, 
Boston 

Edouard Bard 
Univ. d'Aix-Marseille III 

Frank S. Bates 
Univ. of Minnesota 

Ray H. Baughman 
Univ. of Texas, Dallas 

Stephen J. Benkovic 
Pennsylvania St. Univ. 

Michael J. Bevan 
Univ. of Washington 

Ton Bisseling 
Wageningen University 

Henry R. Bourne 
Univ. of California, SF 

Lewis M. Branscomb 
Harvard Univ. 

Joseph A. Burns 
Cornell Univ. 

Dennis W. Choi 
Washington Univ. School 
of Medicine, St. Louis 

Joanne Chory 
The Salk Institute 

David Clapham 
Children's Hospital Bost 

J. M. Claverie 
CNRS, Marseille 

Jonathan D. Cohen 
Princeton Univ. 

F. Fleming Crim 
Univ. of Wisconsin 

Robert Desimone 
NIMH. NIH 

Julian Downward 
Imperial Cancer Researc 
Fund 

Denis Duboule 
Univ. of Geneva 

Richard Ellis 
California Inst. of 
Technology 

Gerhard Ertl 
Fritz-Haber-lnstitut, Berl 

Paul G. Falkowski 
Rutgers Univ. 

Douglas T. Fearon 
Univ. of Cambridge 

Tom Fenchel 
Univ. of Copenhagen 

Jeffrey S. Flier 
Harvard Medical Schol 

Richard Fortey 
The Natural History 
Museum, London 

Yves Fregnac 
CNRS, Gif-sur-Yvette 

Chris D. Frith 
Univ. College London 

BOARD OF REVIEWING EDITORS 
Don Ganem Anti 

ton Univ. of California, SF U 
James Gimzewski C 

Univ. of California, LA Non 
Alex Halliday B 

ETH Zentrum, Zdrich ^i 
Paul Harvey Rich 

Univ. of Oxford H 
Martin Heimann Raul 

Max Planck Institute E 
of Biogeochemistry, Jena 5 

h Tasuku Honjo Rick 
Kyoto Univ. U 

Evelyn L. Hu Ceo 
Univ. of California, SB U 

Herbert Jackle Diar 
Max Planck Institute for 
Biophysical Chemistry, And 
Gottingen 

in Meyer B. Jackson Eiza 
Univ. of Wisconsin 
Medical School 

Stephen Jackson 5; 
Univ. of Cambridge 

Bernhard Keimer Rogi 
Max Planck Inst Stuttgart U 

Christian Kbrner Mal 
ol Botanisches Institut, Basel Ir 

Alan B. Krueger Roy 
Princeton Univ. U 

Angus I. Lamond Micd 
Univ. of Dundee C 

Antonio Lanzavecchia S. 
Inst. of Res. in Lind 
Biomedicine, Bellinzona U 

lony J. Leggett 
Iniv. of Illinois, Urbana- 
'hampaign 
man L Letvin 
eth Israel Deaconess 
ledical Center, Boston 
hard Losick 
larvard Univ. 
I Madariaga 
cole Normale 
uperieure, Paris 
Maizels 

Iniv. of Edinburgh 
rge M. Martin 
Jniv. of Washington 
ne Mathis 
Yarvard Medical School 
rew Murray 
larvard Univ. 
ibeth G. Nabel 
VHLBI, NIH 
es Nelson 
tanford Univ. School of 
ledicine 
Sr Nicoll 
rniv. of California, SF 
:olm Parker 
nperial College 
R. Parker 
Jniv. of Arizona 
:ele Parrinello 
;entro Svizzero di Calcolo 
cientifico 
a Partridge 
Jniv. College London 

Suzanne Pfeffer 
Stanford School of Medicine 

Philippe Poulin 
CNRS 

Danny Reinberg 
Univ. of Medicine and 
Dentistry-New Jersey 

Janet Rossant 
Univ. of Toronto 

Erkki Ruoslahti 
The Burnham Institute 

David G. Russell 
Cornell Univ. 

Dan Schrag 
Harvard Univ. 

Georg Schulz 
Albert-Ludwigs-Universitat 
Freiburg 

Terrence J. Sejnowski 
The Salk Institute 

Kazuo Shinozaki 
RIKEN 

Manfred Sigrist 
ETH Honggerberg, Zurich 

Susan Solomon 
NOAA 

Christopher R. Somerville 
Carnegie Institution of 
Washington, Stanford 

Will J. 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 Walsh 
Harvard Medical School 

Julia R.Weertman 
Northwestern Univ. 

Arthur Weiss 
Univ. of California, SF 

R. Sanders Willams 
Duke University 

lan A. Wilson 
The Scripps Res. Inst. 

Richard A. Young 
The Whitehead Inst. 

Martin Zatz 
NIMH, NIH 

Walter Zieglgansberger 
Max Planck Institute, Munich 

Huda Zoghbi 
Baylor College of Medicine 

Maria Zuber 
MIT 

18 JANUARY 2002 VOL 295 SCIENCE www.sciencemag.org 

SENIOR EDITORIAL BOARD 
John I. Brauman, Chair, Stanford Univ. 
Philip H.Abelson, AAAS 
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 

Washington, Stanford 
Yoshinori Tokura, Univ. of Tokyo 
GerhardWegner, Max Planck Inst of Polymer Research, Mainz 

BOOK REVIEW BOARD 
David Bloom, Harvard Univ. 
Londa Schiebinger, Pennsylvania State Univ. 
Richard Shweder, Univ. of Chicago 
Robert Solow, MIT 
David Voss, Science 
Ed Wasserman, DuPont 
Lewis Wolpert, Univ. College, London 

414 



I 

wax 
ir'941 "' 

j 
ii i i : i 
i i 

ri 

O >--S 2 "Tri s-- C I 
r"l~~C";Bh- Tnis*E safc-^^-oo^IC4E~r s? 

I .. a _I I| _ _ _ | i l W*-1 1 I - i - I i *" i r' I , i ' 

L: Ss_ 01,1 

>; ,IPt i S P . X ~ t ' - 4 'i I 

? 

i 

t1 F 

oast gel sys :waf J 
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Criterion sets the new standard for precast gel systems, exceeding all previous performa 
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Impressed? 

Wait till you see the data. 

1 pg human total RNA per channel labeled with Submicro Oligo kit 

Introducing the first high performance oligo array 

labeling system. The sensitivity of Genisphere's new 
3DNA Submicro Oligo labeling kit is profoundly easy 
to see. The truth is, it works so well, the results hardly 
look real. Even more impressive is the quality of the 
data the kit produces. High end differentials approach 
100:1. Results are so reproducible that expression 
changes as small as 40% are meaningful to a 99% 
confidence level.* And the Submicro Oligo kit offers 
a fast, easy protocol and 4-channel detection capability. 

We invite you to astound yourself. Call us at 
1.877.888.3DNA or visit us at www.genisphere.com to 
order a sample kit. You won't believe it even in your own lab. 

m,3DNA 
DNA DENDRIMER TECHNOLOGY 

* For detailed Submicro Oligo data and data analysis, 
visit our website at: www.genisphere.com/oligo.html Genisphere* 

A ) A T A S C C)P E C ) M P A\ N 

Genisphere, 3DNA and Submicro are trademarks of Datascope Corp. 



Few things show you innovatyi?on 

as accurately as a microscope system. 
Any microscope image can only be precise as the optical systems that produced it. That's why 
we don't only concentrate on improving the technology of our microscope systems - even by 
automation - but also pay meticulous attention to their manufacture. The result: the high imaging 

precision essential today in biology, medicine or industry. 

Leica Microsystems Wetzlar GmbH 
Ernst-Leitz-Stral3e 17-37 
D-35578 Wetzlar (Germany) 

Tel. +49 (0) 64 41 29-0 
Fax +49 (0) 64 41 29-25 99 

www.leica-microsystems.com 
MICROSYSTEMS 



OK, STRRT BREATHIIiG AGRlii 
There's only one word to describe the fluorescence images 

you'll get with nikon smz stereo microscopes. Breathtaking. 

The clarity of GFP images viewed through our 
SMZ-1500/1000 stereo microscopes is startling. 
Working together, our famous fluorescence 
technology and advanced optics deliver stereo 
images that amaze even the most demanding 
users. Fluorescence can be combined with other 
illumination techniques, such as our patented 
Oblique Coherent Contrast (OCC), to produce 
the most brilliant images you've ever seen on a 

* _ , stereo microscope. The SMZ series is 
optimized for today's most advanced 
disciplines, including genomics, IVF, 
and material science applications. 

Breathe easy. Discover how much more you can see 
with a Nikon SMZ stereo microscope. For additional 

information, call 1-800-52-NIKON, ext. 383 or 
..... visit www.nikonusa.com 

Jellyfish captured on a DXM1200 Digital Camera and SMZ-1500 Stereo Microscope using epi-fluorescence and OCC. 

Visit MicroscopyU at www.nikonusa.com to learn more about fluorescence and OCC. 
? 2001 Nikon Instruments Inc. 
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THE LOUIS-JEANTET PRIZE FOR MEDICINE 

is awarded in 2002 to: 

Timothy J. RICHMOND 
Swiss Federal Institute of Technology, Zurich 

for his work on the structure of the nucleosome 

Richard TREISMAN 
Imperial Cancer Research Fund, London 

for his work on transcription and signal transduction 

Karl TRYGGVASON 
Karolinska Institute, Stockholm 
for his work on kidney function 

The Louis-Jeantet Foundation for medicine awards the three laureates the global sum 
of 1'425'000 Euros, equally divided between them. 

The Louis-Jeantet Prizeformedicine is not only intended to honour past accomplishments 
but mainly to encourage inovative- research of the highest quality. Candidates must be 
engaged in basic or clinical biomedical research in member countries of the Council of 
Europe. The Prize is awa:rded ach year to one to tree researchers or research groups. Since 
its inception in 1986, the Prize has honoured and encouraged fifty-three researchers. 

- : ./ ..;-^ .- Call for nominations 

N- ominations for th2003 Louis-Jeantet Prize for medicine will be accepted until February 15, 2002. 
C--atles must be: nominated by scientists, physicians or institutions having detailed knowledge of 
their:r:i earch. Self-nomiations are not accepted. The Science Committeeof the Foundation will select 
the laureates ' 

Application format i on are obtainable from the Secretary of the Science Committee, 
The Louis-Jeantet Fodationfor medicine, P.O. Box 277, CH - 1211 GENEVA 17, Switzerland, 
Tel. ++4122 7043636; FaxI++4122 704 36 37; E-mail: info@jeantet.ch; Home page: www.jeantet.ch 
Only original signed application forms will be considered. 

-The name(s) of the laureates of the 2003 Louis-Jeantet Prize for medicine, will be announced in 
January2003. The Prize Ceremony will take place in Geneva (Switzerland) in April 2003. 

FONDATION 

LOUIS-JEANTET 
DE MEDECINE 
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