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Sea ice along the Antarctic coast 
provides a habitat for sea birds, 
krill, and other organisms. The 
scene may appear pristine, but 
the polar regions are not 
exempt from global climate 
change. The special section in 
this issue looks at how the 
Arctic and Antarctic have fared 
in recent decades and how they 
may be affected by future cli- 
mate changes. [Photo: Chris 
Gilbert, British Antarctic Survey] 
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TEMPLIPHI: 

THE END OF 

We could all do without certain aspects of culture. Like having to 

culture bacteria and phage for DNA sequencing. Good news: 

TempliPhi' DNA Amplification Kits will save you time by eliminating 
the need for culture growth.They are also simple to use and give 
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Introducing the easiest solution 
^ ^fti ~ " for DNA template preparation 

From picogram starting amounts,TempliPhi generates microgram 

quantities oftemplate DNA utilizing bacteriophage Phi29 DNA 

polymerase and rolling circle amplification. This unique 

approach gives you high quality DNA templates in just 
four to six hours-with less than 20 minutes of 

_FaE*I 
S S s I 

u 14 | t. hands-on-time. Uniform quantities of DNA are 

amplified in all samples, so there's no need to quantify 
each sample before sequencing-saving you even 

more time and effort. Amplified DNA can be used 

directly for sequencing using any chemistry and 

sequencing platform. Amplified DNA can also be 

processed by restriction enzymes and stored for 

future needs.What's more, it makes automation easy. 

TempliPhi is easy to use, simple protocols suit all 

applications and is available in 100,500 and 10,000 reaction 

kits. Go to www.amershambiosciences.com/templiphi 
to obtain more information. Put an end to culture. 

Anything is possible. 
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edited by Phil Szuromi 

Imaging Sans Silver 

In color photography, silver is 1 SAn 
used not only to form the latent i Male sexi 
image but also during the devel- sequence 
opment process that fixes dyes on olfact 
in different layers of the film. cues. The neuronal pathways thl 
Marshall et al (p. 1516) report al information from the reprod 
on a different approach for cre- areas involved are still not fully 
ating color images that relies on 1566) describe the discovery ol 
the use of acid-base chemistry the rat spinal cord that project t 
alone. Layers of the film (one for nomic nuclei involved in ejacula 
each color) contain sensitizing ulation but apparently no oth 
dyes that produce a small sponse. These results could ha) 
amount of acid after light expo- physiology and the treatment ol 
sure. This acid is then used in a 
thermal process to activate re- 
actions that increase the And in Brevia.. 
amount of acid approximately The demonstration of right 
100-fold. During this step, unex- babies while babbling (Hot 
posed areas are neutralized with consistent with an early lef 
a base, and pH-sensitive dyes ization for language. 
from adjacent layers diffuse in 
and produce the final fixed im- 
age. Although the process is not yet as efficient as the silver process 
for taking photos, it may prove competitive in applications such as 
print formation because no by-products are formed. a 

Nucleating Diamonds 

Applications of artificial diamond films include electronics prod- 
ucts, heat sinks, cutting tools, and optics. In the bias-enhanced nu- 
cleation method, highly energetic species impinging on a surface 
induce diamond nucleation. Lifshitz et al. (p. 1531) have used ex- 
periments and computer simulations to propose a model in which 
the nucleation occurs not on the surface but just below the sur- 
face, in the dense matrix of hydrogenated amorphous carbon. The 
nuclei then grow through a preferential displacement mechanism 
in which loosely bound carbon atoms move to new diamond posi- 
tions while existing diamond atoms remain unchanged. 

Saltwater Slide 
Previous experiments on thin films of aqueous salt solutions have in- 
dicated that the friction increases by several orders of magnitude, as 
the thickness of the layer approaches molecular dimensions. The im- 
plication from these 
observations was 
that the water 
molecules are tight- 
ly bound to the 
ions, and that these $ 
clusters are fairly 
immobile. Working 
with very clean sur- 
faces, Raviv and < > 
Klein (p. 1540) find 

a Published online in Science Express 

atomy of Sexual Reflexes 
ual behavior comprises a complex 
of physiological events dependent 
:ory, somatosensory, and visceral 
at relay somatosensory and viscer- 
uctive organs to the various brain 
I understood. Truitt and Coolen (p. 
f a small population of neurons in 
o the thalamus and to spinal auto- 
ition, and that are involved in ejac- 
er components of the sexual re- 
ve implications for human sexual 
f male reproductive disorders. 

asymmetry in the mouths of 
owka and Petitto, p. 1515) is 
t hemisphere cerebral special- 

that the hydrated layers are 
mobile, and that the maximum 
viscosity is much lower. The au- 
thors believe that an exchange 
mechanism in which water 
molecules solvate different ions 
allows for the high mobility 
while under compression. 

A Coating of Many 
Colors 
Recently, an approach for 
DNA detection has been de- 
veloped in which target DNA 
strands bind to both a surface 
probe DNA and to a DNA 
linked to gold nanoparticles. 
The gold nanoparticles then 
catalyze the generation of a 
silver coating that can be read 
as a gray scale. Cao et al. (p. 
1536) take this black and 
white scheme into "color" 

multiplexing not through fluorescence but by taking advantage of 
the surface-enhanced Raman scattering (SERS). When bound to 
silver or gold surfaces that are "rough" on a nanometer scale, 
many molecules exhibit huge enhancements in their Raman scat- 
tering, which provide vibrational spectroscopy "fingerprints" and, 
hence, several dye colors. When Raman-active dyes were incorpo- 
rated into the DNA-nanoparticle probe, the gold particles were 
too small to achieve a SERS effect, and the dyes were effectively 
invisible. Development of the silver films activated the SERS ef- 
fects to such an extent that a DNA detection limit of 20 femto- 
molar was readily achieved. 

Organics in Fossils 
It has generally been assumed that polar organic compounds that 
can be used to distinguish their biological sources are not pre- 
served in buried organic matter or fossils. Otto et al. (p. 1543) 
have succeeded in identifying distinct polar terpenoids in conifer 
fossils dated to about 15 and 40 million years ago. These fossils 
can now also be confidently related to an extant conifer, support- 
ing recent phylogenetic analyses. 

Life and Death Without Clathrin 
Clathrin plays a key role in receptor-mediated endocytosis, medi- 
ating the physical process by which the plasma membrane is de- 
formed to form clathrin-coated vesicles. Wettey et aL (p. 1521) 
have generated a pair of cell lines conditionally deficient in 
clathrin; repression of clathrin expression induced apoptosis. 
However, a variant cell line revealed that even though endocyto- 
sis was reduced in the absence of clathrin, generation of endocyt- 
ic compartments, like the lysosome, did not absolutely require 
clathrin expression. 

CONTINUED ON PAGE 1443 
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Freezing and thawing competent cells drains | | 

their efficiency and your resources. Every time J 

you freeze and re-thaw your cells the transforma- ) 

tion efficiency drops. your next experiment could 

fail. Why risk it? We've packaged 13 of our most I 

popular strains-such as TOP10, DH 1 OB?-T1 R, 

and DH5a?-T1 R-in the convenient One Shot3 format. Now you 

don't have to take your cells to extremes. With One Shott com- 

petent cells you can thaw what you need-and leave the rest in 

the freezer. 

l t Peace of mind. One Shott single-use aliquots 

keep cells stable and ready to use-when you 

| w t want to use them. No extra pipetting. No waste. 

|a Even the media is included. And with chemical 
| _ transformation efflciencies as high as 1 x 109 you 

get great results every time. 

Keep your cool with One Shot@. With the convenience, sta- 
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Invitrogen today. 
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Making New Ties 

Neurons communicate with one another through specialized junctions called synapses 
that are so robust that they survive homogenization. Although several cell surface recep- 
tor-ligand pairs have been proposed to participate in forming and maintaining synapses, 
one of the best families of candidates-the immunoglobulin-domain proteins-have only 
been found in invertebrates. Biederer et al (p. 1525) report that IGSF4 is a homophilic 
protein that can induce the formation of fully functional glutamatergic synapses when co- 
transfected into nonneural, vertebrate HEK cells along with glutamate receptors. 

Trends in Biodiversity 
The factors controlling species distribution and diversity are at the core of ecology, and re- 
main a focus of intense research activity. Jetz and Rahbek (p. 1548) find that there are 
striking differences between widespread and localized species in terms of the ecological 
correlates of their distribution. Using a data set on the distribution of African birds, they 
find unexpected differences in these correlates for widespread versus narrowly distributed 
species. In particular, the importance of productivity as a correlate of diversity decreases 
at narrower species ranges, while the converse is true for topographic heterogeneity. These 
results suggest that conservation strategies based on species hotspots and biogeographic 
models will have to be rethought. The latitudinal gradient of increasing biodiversity from 
poles to equator is one of the most pervasive features of life on Earth. Allen et al. (p. 
1545) present a general model, based on first principles of biochemical kinetics, that ex- 
plains variation in biodiversity for terrestrial, freshwater, and marine taxa along latitudinal 
and elevational gradients in temperature. The model provides a thermodynamic basis for 
the regulation of species diversity and the organization of ecological communities. 

Modular Networking 
One of the challenges of the postgenome era is under- 
standing cellular organization. In cellular function, there 
are examples both of modular organization and of 
complex webs of molecular interactions. Ravasz et aL 
(p. 1551) show that the metabolic networks of 43 or- 
ganisms are organized into a hierarchical network in 
which small highly connected modules are replicated 
and connected to give larger, less cohesive units. Their 
network has the scale-free topology of networks with 
a few highly connected nodes, but with an inherent 
modular structure. They show that in Escherichia coli i 
this hierarchical organization overlaps quite well with 
known metabolic functions and suggest that this may 
be a general structure for biological networks. 

Representing Space in the Barn Owl Brain 
What are the neuronal circuits through which visual and auditory spatial maps interact to 
create a mechanism for directing an animal's gaze? In the barn owl, the optic tectum pro- 
jects to the inferior colliculus. This input has been shown to be necessary for the alignment 
of the visual map with the auditory space map. By pharmacologically blocking inhibition in 
the optic tectum Gutfreund et aL (p. 1556) show that highly specific visual responses can 
be recorded in the inferior colliculus. The visual projection is point-to-point with the audito- 
ry space map and ensures protection from a barrage of nonspecific visual input. 

Signaling Brain Tumor Growth 
Brain tumors are the leading cause of cancer-related deaths in children. The most common of 
these are medulloblastomas, highly aggressive tumors that arise in the cerebellum and whose 
molecular etiology is poorly understood. Berman et aL (p. 1559) show that initiation and con- 
tinued growth of these tumors requires the Hedgehog (Hh) cellular signaling pathway. Treat- 
ment of mice with cyclopamine, a plant-derived molecule that inhibits Hh signaling, caused 
regression of medulloblastomas with no apparent side effects; thus, small-molecule antago- 
nists of Hh may merit investigation as a new therapy for human medulloblastoma. 
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? Submission Deadline: 

8 November 2002 

RRRS Rnnual meeting and Science Innovation Exposition 
Science as a Way of Life 13-18 February 2003 * Denver, CO 

The AAAS Poster Session... For complete details and For complete details and 
Present your research at the world's poster submission, visit: 
foremost interdisciplinary science forum! www.aaasmeeting.org 
All abstracts will be peer reviewed. Or contact: 
2003 Poster Categories: AAAS Meetings 
? Education, life, physical and social sciences, Department 

as well as technology and engineering 1200 New York Ave., NW 
Washington, DC 20005 

* Microarrays and Functional Genomics Session E-mail 

* Special Student Award Competition aaasmeeting@aaas.org 
-- For students actively working towards a Phone 

college-level degree. Posters in the life, 202-326-6450 
physical and social sciences and technology. 

Submission Deadline: 
Travel Assistance for Poster Presenters: 8 November 2002 

-- The Joshua E. Neimark Memorial Travel Assistance Endowment 
provides a limited number of travel grants for accepted poster 
presenters. For more details: www.aaasmeeting.org/neimarkaward. 
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Body Heat 
Temperature and Life on Earth 

"The need to maintain body temperature within 
a narrow range is the biggest single influence 
on physiology and behaviour, as Mark 

Blumberg explains in this little gem of a book." 
-John Bonner, New Scientist [UK] 
$22.00 / ?14.95 / C22.00 cloth 

Making Sense of Life 
Explaining Biological Development with 
Models, Metaphors, and Machines 

This book draws our attention to the temporal, 
disciplinary, and cultural components of what 

biologists mean, and what they understand, 
when they propose to explain life. 
$29.95 / ?20.50 / C29.95 cloth 

The Plants that Shaped 
Our Gardens 

"If you ever wondered why the Dutch have 

tulip mania or why people have a passion for 
flowers at all, then Stuart's history of gardening 
will help you understand." 
-Science News 
Not for sale in the British Commonwealth and Europe 
70 color illustrations 

$39.95 / ?27.50 / C39.95 cloth 

A Desert Calling 
Life in a Forbidding Landscape 

"Mares...disputes the common belief that 
desert regions are inhospitable to life...[and] 
paints amazing portraits of the ways rodents 
and other creatures-some unknown to scien- 
tists until [he] found them-adapt to this hot, 
dry terrain." 
-Science News 
$29.95 / ?20.50 / C29.95 cloth 

Hydrogen 
The Essential Element 

In this biography of hydrogen, John Rigden 
shows how this singular atom, the most abun- 
dant in the universe, has helped unify our 

understanding of the material world from the 
smallest scale, the elementary particles, to 
the largest, the universe itself. 
$28.00 / ?19.50 / C28.00 cloth 

Pheidole in the 
New World 
A Dominant, Hyperdiverse Ant Genus 

In this richly illustrated book, Edward O. Wilson 

untangles its classification for the first time, 
characterizing all 625 known species, 341 of 
which are new to science, and ordering them 
into 19 species groups. 
$1.25.00 / ?85.95 / ?125.00 cloth and CD-ROM 

Radiation Protection 
A Guide for Scientists, Regulators, and 
Physicians, Fourth Edition 

This manual has served for nearly three decades 
as the definitive guide to the safe use of radioac- 
tive materials. Completely revised and updated, 
the fourth edition presents a new dimension by 
adding coverage of nonionizing radiation. 
$69.95 / ?47.95 / C69.95 cloth 

Surprise Uncertainty, and 
Mental Structures 

One of the most influential forces in develop- 
mental psychology challenges scientific com- 

monplaces about mental processes, pointing in 

particular to the significant but undervalued 
role of surprise and uncertainty in shaping 
behavior, emotion, and thought. 
$29.95 / ?20.50 / C29.95 cloth 

Lives of a Biologist 
Adventures in a Century ot 
Extraordinary Science 

"Here is a man of prodigious scientific talent, 
who emerges...as the best kind of scientist-a 
man fascinated by the things he is investigat- 
ing, and finding great joy in them." 
-John R. G. Turner, 

New York Times Book Review 
$24.95 / ?16.95 / C24.95 cloth 

Travels in the Genetically 
Modified Zone 

"A balanced report of the facts and myths about 

genetically modified organisms, from seed pro- 
duction to consumption, and the strong feelings 
that emerge from all players in this debate." 
-Irwin Weintraub, Library Journal 
$27.95 / ?19.50 / C27.95 cloth 

INEW IN PAPERBACK 

The Century of the Gene 
EVELY N FOX KELLER 
$14.95 / ?10.50 / C14.95 paper 

Clever as a Fox 
Animal Intelligence and What It Can Teach 
Us about Ourselves 

For sale in the United States and its dependencies only 

$15.95 / ?10.95 / C15.95 paper 

The Alex Studies 
Cognitive and Communicative Abilities of 
Grey Parrots 

$18.95 / ?12.95 / C18.95 paper 

Songs, Roars, and Rituals 
Communication in Birds, Mammals, and 
Other Animals 
LESLEY j. ROGERS, 
GISELA KAPLAN 
For sate in North America only 

$16.95 / ?11.50 / C16.95 paper 

Human Language and Our 
Reptilian Brain 
The Subcortical Bases of Speech, 
Syntax, and Thought 

$19.95 / ?13.95 / C19.95 paper 

The Evolution of Racism 
Human Differences and the Use and Abuse 
of Science 
PAT SHIPMAN 
Not for sale in the British Commonwealth 

except in Canada 

$16.95 / ?11.50 / C16.95 paper 

The Man Who Found the 
Missing Link 
Eugene Dubois and His Lifelong Quest to 
Prove Darwin Right 

Not for sale in the British Commonwealth 

except in Canada 

$19.95 / ?13.95 / C19.95 paper 
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Genetics 

in the Wild 
John C. Avise 

The award-winning geneticist examines how 

intriguing mysteries of nature that have long baf- 

t i - led scientists are answered using genetics. )Do armadil- 

los only have offspring that are clones? Who are the moth- | L" 

K %\ ! ~ers of the embryos carried by pregnant male seahorses? Can a salmon real- 

\% % 1: ly travel over a thousand miles and spawn in the exact stream where it hatched, and 

not the neighboring stream? All of the answers are here, presented in a straightfor- 
-\ - - / -- A-- 1 r ma r a ii j i f a .n u ia : r i. --1, 

92 b&w illustrations * 192 pp. * Hardcover $27.95 
1?: 

Smithsonian Institution Press 
800.782.4612 * www.sipress.si.edu * Also at bookstores 
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Mathias Mann 
Stanely Hefta, 

INSERM, France 
U. of Texas 
NHGRI, USA 
Inst. for Systems Biology 
U. of Southern Denmark 
Bristol Myers Squib 

International Organising Committee: 
J. E. Celis (Chair), R. Aebersold, A. Archakov, A. Burlingame, 
R. Caprioli, R. Caron, A. Gorg, S. Hanash, D. Hochstrasser, 
I. Humphery-Smith, M. Mann,Y-K. Paik, E. Petricoin, 
T. Rabilloud, J. Rossier, R.J. Simpson, M. Song and A.Tsugita 
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R. Caron,T. Rabilloud, and J. Rossier 

Abstract deadline: September 1 5 

Register online at 
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The Human Proteome Organization (HUPO) 
will hold its first global congress in Versailles, 
France on November 21-24, 2002. HUPO 
anticipates 1500 attendees from academia, 
industry, and government, with presentations 
of the latest advances in the field and reviews 
of initiatives in proteomics throughout the 
world.Topics include resources and 
technology issues in proteomics; protein 
bioinformatics; applications of proteomics to 
cell biology and signaling; protein-protein 
interactions; studies of model cells and 
tissues; expression profiling in health and 
disease; the plasma proteome initiative; and 
the proteome antibody initiative. Also 
included are poster sessions of ongoing 
research, sponsor workshops and exhibits. 
Young investigator awards will be made and 
oral presentations will be selected from 
submitted abstracts. 
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tion in science and technology for everyone; enhance the science and 

technology workforce and infrastructure; increase public understand- 
ing and appreciation of science and technology; and strengthen sup- 
port for the science and technology enterprise. 

Advancing science * Serving society 

Lewis M. Branscomb 
Harvard Univ. 

Joseph A. Burns 
Cornell Univ. 

William P. Butz 
RAND 

Joanne Chory 
The Salk Institute 

David Clapham 
Children's Hospital, Boston 

J. M. Claverie 
CNRS, Marseille 

Jonathan D. Cohen 
Princeton Univ. 

SENIOR EDITORIAL BOARD 
John I. Brauman, Chair, Stanford Univ. 
Philip H.Abelson, AAAS 
Joseph L Goldstein, Univ. of Texas Southwestern 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 
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 
Robert Solow, MIT 
David Voss, Science 
Ed Wasserman, DuPont 
Lewis Wolpert, Univ. College, London 

F. Fleming Crim 
Univ. of Wisconsin 

Robert Desimone 
NIMH. NIH 

Julian Downward 
Cancer Research UK 

Denis Duboule 
Univ. of Geneva 

Richard Ellis 
California Inst. of 
Technology 

John Eppig 
The Jackson Labs 

Gerhard Ertl 
Fritz-Haber-lnstitut, 
Berlin 

Paul G. Falkowski 
Rutgers Univ. 

Douglas T. Fearon 
Univ. of Cambridge 

Tom Fenchel 
Univ. of Copenhagen 

Jeffrey S. Flier 
Harvard Medical School 

Richard Fortey 
The Natural History 
Museum, London 

Yves Fregnac 
CNRS, Gif-sur-Yvette 

Chris D. Frith 
Univ. College London 

Don Ganem 
Univ. of California, SF 

James Gimzewski 
Univ. of California, LA 

BOARD OF REVIEWING EDITORS 
Alex Halliday Raul Madariaga 

ETH Zentrum, Zurich tcole Normale Superieure, 
Martin Heimann Paris 

Max Planck Inst., Jena Rick Maizels 
Tasuku Honjo Univ. of Edinburgh 

Kyoto Univ. George M. Martin 
Evelyn L. Hu Univ. of Washington 

Univ. of California, SB Diane Mathis 
Herbert Jackle Harvard Medical School 

Max Planck Institute for Andrew Murray 
Biophysical Chemistry Harvard Univ. 

Meyer B. Jackson Elizabeth G. Nabel 
Univ. of Wiscnsin Med Shool NHLBI, NIH 

Stephen Jackson Naoto Nagaosa 
Univ. of Cambridge Univ. of Tokyo 

Bernhard Keimer Shigakazu Nagata 
Max Planck Inst., Stuttgart Osaka Univ. Medical School 

Christian Kbrner Alexandra Navrotsky 
Botanisches Institut, Basel Univ. of California, Davis 

Alan B. Krueger James Nelson 
Princeton Univ. Stanford Univ. School of 

Michael LaBarbara Medicine 
Univ. of Chicago Roger Nicoll 

Angus I. Lamond Univ. of California, SF 
Univ. of Dundee Malcolm Parker 

Antonio Lanzavecchia Imperial College 
Inst of Res. in Biomedicine Roy R. Parker 

Anthony J. Leggett Univ. of Arizona 
Univ. of Illinois, Urbana- Michele Parrinello 
Champaign Centro Svizzero di Calcolo 

Norman L. Letvin Scientifico 
Beth Israel Deaconess Linda Partridge 
Medical Center, Boston Univ. College London 

Richard Losick Suzanne Pfeffer 
Harvard Univ. Stanford School of Medicine 

Stuart L. Pimm Tomoyuki Takahashi 
Duke Univ. Univ. of Tokyo 

Philippe Poulin MarcTessier-Lavigne 
CNRS Stanford Univ. 

Danny Reinberg Joan S.Valentine 
Univ. of Medicine and Univ. of California, LA 
Dentistry-NewJersey Michiel van der Klis 

Janet Rossant Astronomical Inst. of 
Univ. of Toronto Amsterdam 

David G. Russell Derek van der Kooy 
Cornell Univ. Univ. of Toronto 

Philippe Sansonetti Bert Vogestein 
Institut Pasteur Johns Hopkins 

Dan Schrag Christopher A. Walsh 
Harvard Univ. Harvard Univ. Harvard Medical School 

Georg Schulz Georg Schulz . ... 
Christopher T. Walsh 

Albert-Ludwigs-Universitat e. al 
Freiburg Harvard Medical School 

Terrence J. Sejnowski Julia R.Weertman 
The Salk Institute Northwestern Univ. 

Kazuo Shinozaki ArthurWeiss 
RIKEN Univ. of California, SF 

Susan Solomon R. Sanders Willams 

NOAA Duke University 
Christopher R. Somerville an A. Wilson 

Carnegie Institution of The Scripps Res. Inst. 

Washington, Stanford Richard A. Young 
Will J. Stewart The Whitehead Inst. 

Blakesley, UK Martin Zatz 
Edward I. Stiefel NIMH, NIH 

Princeton Univ. Walter Zieglgansberger 
Bruce Stillman Max Planck Inst, Munich 

Cold Spring Harbor Huda Zoghbi 
Laboratory Baylor College of Medicine 

Thomas Stocker Maria Zuber 
Univ. of Bern MIT 
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Frederick W. Alt 
Children's Hospital, Boston 

Frank S. Bates 
Univ. of Minnesota 

Ray H. Baughman 
Univ. of Texas, Dallas 

Stephen J. Benkovic 
Pennsylvania St. Univ. 

MichaelJ. Bevan 
Univ. of Washington 

Ton Bisseling 
Wageningen Univ. 

Henry R. Bourne 
Univ. of California, SF 
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New Software 
* Automated data analysis 
* Intelligent allelic discrimination 
* Temperature gradient for assay optimization 

New Assay Solutions 
* Real-time PCR certified jQ? supermix 
* Advanced probe and primer design software 

Unsurpassed Service 
* On-site, personalized customer support 
Find what you're looking for about the iCycler iQ system 
by visiting our web site at www.bio-rad.com/iCycZer 

The polymerase chain reaction (PCR) process is covered by patents 
owned by Hoffman-LaRoche. Use of the PCR process requires a license. 

Visit us on the Web at discover.bio-rad.com 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
outside the US, contact your local sales office. 

The Search Is Over 
The iCycler jQ? system offers the collective intelligence of a complete 

system of reagents, software, and technical support. 

| ^sx 7sowes 

Bio-Rad's iCycler iQ System 
AmpliW Your Expectations 

BIORAD 



READER AND ADVERTISER 
RESOURCES 

Product News: 

LAB TECHNOLOGY TRENDS 
SPECIAL AD SECTION IN THE 20 SEPT. ISSUE 

Drug Discovery IV 
This report will cover intellectual 

property and relationships among 
pharmaceutical companies and 
their partners. 

Look for it in the 
20 September issue. 

SCIENCE BENCHTOP 

Archives Now Sorted 
by Topic and by Date 
Find both current and past ad 
sections online at the Science 

Benchtop. The archives are now 
available arranged by topic area 
as well as by date. 

Go to www.scienceonline.org and 
select Electronic Marketplace, then 
Science Benchtop. Check it out today! 

Science Careers: 

www.scienceproductlink.org 
Find out about products advertised 

in Science - instantly. 

Science announces a great way to find 
out about new products advertised 
or featured in Science - instantly. 
Science's Product Link is a new online 
reader service program and online 

product information service that allows 
readers to search for products adver- 
tised or featured in Science by 

* product category, 
* company name, 
? keyword, and 
? page number. 

You can look for product information 
in current and back issues. You can 
even link to advertisers' websites for 
more information. 

If you prefer, you can request to have 

product information delivered via 

? e-mail, 
? regular mail, 
? telephone, and 
* fax. 

What's the shortest distance between 
two points? Science's Product Link. 

Science 
Discover the Future 

SCIENCECAREERS.ORG 

Resume/CV Database 
Post your resume online for free at 

www.sciencecareers.org! You can 
even post your resume confidentially, 
so you decide whether an employer 
gets your name and contact 
information. 

FOCUS ON CAREERS 
AD SUPPLEMENT IN THE 13 SEPT. ISSUE 

Postdoctoral Opportunities II 
Ph.D. students who want to take 

postdoctoral fellowships face a series 
of key questions. In this report, 
academic and nonacademic sponsors 
of postdoctoral fellowships will 

provide advice on how to answer many 
of the questions. 

Look for it in the 13 September issue. 

I Trade Shows & Conferences 

LOOK FOR COPIES OF THE 27 SEPTEMBER ISSUE OF SCIENCE ATTHIS 
UPCOMING TRADE SHOW: 

GENOME SEQUENCING AND ANALYSIS CONFERENCE 

2-5 October, Boston, MA 

Submit your event for a free listing in Science's 2003 Events Calendar. 
Find out more at www.sciencemeetings.org. 

For Science sales representatives' contact information, please see the previous page. 

! 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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Drug Discovery I Research | Clinical Screening 

? ?v 
Plate Readers 

You've never seen plate reading 

technology this flexible. 

Now, with every purchase of a 
PerkinElmer plate reader, receive 

50 FREE PLATES 
at the time of purchase AND a 

25% DISCOUNT 
off your first microplate order! 

From Basic Research through Assay Development and 
High-Throughput Screening, we've got it covered. 
Researchers using plate readers have different needs. Different The Fusion' combines every non-isotopic assay method 

assays, different budgets, different system requirements. of detection, including fluorescence polarization and 
PerkinElmer Life Sciences addresses these needs with the AlphaScreen?, into one affordable, high-performance platform. 
most complete line of multi-detection plate readers available. And finally, the new, state-of-the-art EnVision', optimized for 
There's the affordable VICTOR2M - the market leader. With high-throughput screening with fast plate reading speeds and 

legendary time-resolved fluorescence (TRF) performance and applications flexibility. 
a host of options and accessories such as reagent dispensers For help selecting the plate reader most flexible to meet your 
and plate stackers, VICTOR2's capability can expand as your needs, call us at 1-800-446-0035 ext 9918 today. Or visit us 
research needs grow. online at www.perkinelmer.com/platereaders9. 

VICTOR2' fusion" EnVision' 

1) 
PerkinElmer? 

life sciences. 
Worldwide Headquarters: PerkinElmer Life Sciences, Inc., 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121 

European Headquarters: PerkinElmer Life Sciences, Inc., Imperiastraat 8, B-1930 Zaventem Belgium 
All trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc. 

? 2002 PerkinElmer Life Sciences, Inc. 

www.perkinelmer.com/lifesciences I I 

I - ------------- ---- ----- 



Now available, the 2002/03 NEB Catalog & Technical Reference. 

tE Me:+E 

PRO DUCTS YO U TRUST. TECH N ICAL I N FORMATI O N YO U N EED. wvvvv.neb.com E W ENGLAND 
v 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 F (7 ^ 1 n qC@ 
g Canada Tel. (800)387-1095 info(ca.neb.com Z Germany Tel. 0800/246 5227 info@?de.neb.com " UK Tel. (0800) 318486 info(Xuk.neb.com 1 J[t / 1 J - Inc. 
DISTRIBUTORS: Argentina (11) 4372 9045; 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 (09) 584-121; France (01) 34 60 24 24; Greece (010) 5226547; Hong Kong 2649-9988; India (044) 220 0066; Israel (3) 9021330; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; 
Mexico 55 5525 5725; Netherlands (033) 495 00 94; Norway 23 17 60 00; Singapore 2731066; Spain 902.20.30.70; Sweden (08) 30 60 10; Switzerland (061) 486 80 80; Taiwan (02) 28802913 
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2002 W ORLD TECH NOLOGY 

A WRDtAS 

1kA - 1 

TIME Sciencel 

intel? Ch OY*TIS 

REDHERRING 

THE WORLD TECHNOLOGY NETWORK AND ScIENCE/AAAS ARE PROUD TO ANNOUNCE 

THE WINNERS AND FINALISTS 
THE ARTS 
*Woewm 

Mr. Michael Maimark 
Independent melf arth and resancher, lnstitute 
of Advanced Media Arts and Sciences 

'PFumusTrs 
Ms. Kitsou Dubois 
Chreqoaphmn andn.earcher in dance, Ki Pmdcbom 

Mr. Masaki Fujihata 
Artist 

Ms. Lynn Hershman Leeson 
ArtisioPosfeo.s University of California.WDasl 

Mr. Marko Petjhan 
Dwsof. Projs AtoS 

BIOTECHNOLOGY 
.lMoNOWAL Woseelt 

Dr. Ruedi Aebersold 
Pnoeessor, Institute for Systems Bintogy 

*INOwvwuAL FinAusTs 

Dr. Leonard Adleman 
Professor. University of Southern Calffomia 

Dr. Peter Schultz 
Prnfsnni, The Scf,pps Research Institute 

Dr. Marc Van Montagu 
Professor Emeritus, Ghent University 

Prof. Shigeyuki Yokoyama 
Project Director.The Instiute of Physica, and 
ChmicaiResearch [RiKE & Ipartment of 
Biophysics & Biochemistry, Graduate School of 
Science, University of Tokyo 

-CoRPOeRTE Wino.. 

Genencor international 
e CORPORATE FINALISTS 
CeLera Genomics 
Geron Corporation 
Grain BioTech Australia Pty Ltd 
Invitrogen 

COMMUNICATIONS 
TECHNOLOGY 
.oNaOfUAL WINNER 

Mr. Linus Torvalds 
Creator Linux 

-*itoIVOAi FinAlusTs 
Mr. John Gage 
Chief Re wwcher, Sun Mirosystems 

Mr. Kenji Kosaka 
formverl Senior Vice-Minlster for Pubik 
Management Home Affairs, and Posts and 
Telecommunications of Japan 

Dr. Dennis Ritchie & 
Mr. Kenneth Thompson 
Bell Labnatlries 
Dr. Ronald Rivest, Dr. Adi Shamir 
& Dr. Leonard Adleman 
MIT 

*Coi,ourE WIssEI. 

NTT DoCoMo, Inc. 
* CoRPoeAss F#IwA.tsos 
EZchip Technologies 
Hewlett Packard 
Lucent Technologies/Bell Labs 
Nokia 
GUALCOMM 
SimbaNet (T) Ltd. 

DESIGN 
'WINstee 
Mr. Jonathan lve 
Vro.Presidmt of Industrial Desiqo.Apple Computers 
.FioAusTs, 
Prof. Ron Arad 
Professor of Design Product, Ryal Coiege otArts & 
Desiper, Rn Arad AssociatesLUd. 
Dr. Santiago Calatrava 
ArcMtect. Catuatrva aalls SA 

Mr. Bill Moggridge 
tinder, lDEO 

Mr. Karim Rashid 
Industriatl Designer, Karim Rashld Inc. 

EDUCATION 
.WINNER 
Dr. Pedro Hepp 
Profess.or Unersdad de La Frntera 

Mr. Tak-Wai Chan 
Profeow,Depetramt Cof poSriStcaocad 
hnforvt*m neerne, NPaionarCeni Unrioene.tRC 

Dr. Roy Pea 
Prfessor of Educatiof and the Leaming 
Sclience Stanford Uniersity 

Dr. Sreedher Ramamurthy 
Director, VAlronic Meda Production Cetre, Indira 
Ianch NatinalOpen Uniwerstty 

Mr. Allan Weis 
Founder and CEO (retiredl, Advanced Network & 
Services, Inc. 

ENERGY 
.INDIvIDuAL WINNER 
Dr. Ashok GadgiL 
Senior Staff Scientist, Lawrence Berketey Nationat 
Labcratory 
-INDIVIDUAL FmA.Lisys 

Dr. Nasim Khan 
Chairman, Nationat Commission for Altenative Energy 

Dr. David Mills 
Principal Research Fetlew c&Head of Satar Energy 
Group, School of Physics, University of Sydney 

Mr. Alan Thomson 
CEO, Wavegen 

Mr. Greg Yurek 
CEO. American Superconductor 
.CORPORuTE WINNER 

Toyota 
. CORPORATE FINALISTS 
Fraonhofer Institute for Solar 
Energy Systems ISE 
FuelCell Energy, Inc 
Hydrogenics 
Lawrence Berkeley National 
Laboratory 

ENTERTAINMENT 
.WINIel 
Mr. Michael Robertson 
CEO, Llndowscom 

Mr. Dan Farmer 
Network Security Administrator, Earthinkr 

Mr. Bill Gates 
Chief Technology Architect, Microsoft Corporation 

Mr. Shawn Hardin & Chris Swain 
Governors, Interctive Media Peer Group, Academy 
of Television Arts and Sciences 

Mr. Pekka Palin 
Founder.,OpeoMbileCorponta. Fintand 

ENVIRONMENT 
*l,10onua. WooER 
Mr. Francis E. K. Britton 
MD, EcoPlan ivernational 

.fIOMWoAL FINALuSTS 
Mr. Mohamed EI-Kassas 
Emeritus Professor. Universty of Cairo 

Dr. Keto Mshigeni 
Pro Chanceltor for Academs Affairs Research. 
UnversMity of bol 

Dr. Rosa Maria Valdebenito 
Sanhueza 
EMPuA lBnrazan Nationil Agricuitural Research 
Organationl 

Prof. Jianghong Zhao 
Director, Department of industrial Design. Hunan 
Univeivs 

eCORPORAtE Winos 
ALL Species Foundation 
- CoroMunE. FiNALts 
Botswana Technology Centre 
Las Gaviotas (Colombia's Model 
City) 
Development Alternatives 
Royal Dutch/Shell Group of 
Companies 
Toyota 
Unilever 

ETHICS 

Prof. Ron Zong Qiu 
Chinese Academy of Social Sciences 

-FiNALISTS 

Prof. Dan Brock 
Director, Center for Biamedicat Ethics, Brown 
University 

H. Eoc. Mrs. Vigdis 
Finnbogadottir 
iformerl President, Repubtic of Icetand 

Prof. Deborah Johvson 
University of Vicginia 

Dr. Alain Pompidou 
Professor of Medicine, University Rene-Descaries 

FINANCE 
-INDIVIDUAL WINNER 

Mr. William Hambrecht 
Founder, Chairman & CEO, WR Hambrecht t Co. 

-INoIVIouAi FIsLInsTS 
Prof. Paul Gompers 
Harvard Business Schoee 

Mr. Jeff Maggioncalda 
Pnesidentu CEO, Financial Engines, Inc. 

Prof. Robert Shiller 
Yave University 
Prof. Jeremy Siegel 
RunellE Patner Professor of Finance. The Wharton 
SchooL Unventy of Pennsylvania 

-CORPORATE WINNER 

Battery Ventures 
- CORIPORATE FINALISTS 

Financial Engines 
Financial Technology Ventures 
Gate2Growth 
The Marble Foundation 

HEALTH & MEDICINE 
*feINoCIL .wioeo 

Dr. James Thomson 
Professir, Unwesity oatWxonsin 

.looiuioucl FINuALIrS 

Prof. Bruce Beutler 
The Scripps Research institute 

Dr. Carl J. Brandt 
FounderMedialDifector.NetisktorAS 

Sir Paul Nurse 
Head. Cancer Research UK 

Dr. Elias Zerhouni 
Executive Vice Dean, Johns Hopkins University School 
of Medicine a Director, Natonal Institutes of Heatth 

.CoRPoeRAT WINNEe 

Advanced Tissue Sciences 
- CORPORATE FINALISTS 
Affymetrix 
Applied Digital Solutions, Inc. 
Given Imaging 
WorldSpace Corporation 

IT - HARDWARE 
INODVIDiAL WIoosR 

Prof. Shuji Nakamura 
University of California, Santa 8arbara 

.INODVIDOUA FiAsTuiU 

Prof. Leonard Adleman 
University of Southern Califorvia 

Mr. David Ditzel 
lice-Chairman, CTO and VP Marketing, Transmeta 
Corporation 

Mr. Jon Rubinstein 
SVP, Hardware Engineering, Apple Computer 

Mr. Gary Starkweatfer 
Architect i Senior Researcher, Microsoft Corporation 
-CORPORATE WINNIER 

Research In Motion, Limited 
- CoRPORuTE FINALISTS 

Apple Computer 
IBM Corporation 
Juniper Networks 
Sony Computer Entertainment 
Corp. 

IT - SOFTWARE 
-NIonIouAL WIssmR 
Mr. Ray Ozzie 
Chairmant& CEO, Groove Networks 

INDIvIouDUi FisAusus 
Mr. Cheolsoo Ahn 
President i CEO, Ahniab, Inc. 

Dr. Gerard Berry 
Chief Scientific Offier, Esterei Technovogies 

Mr. Grady Bosch 
ChiefStientist, Rational Sofare 

Prof. Gregor Kiczales 
University of British Coumbia 

Mr. lion Musk 
Chairman, Musk Fcundation 

-CORPORnTE WiNER. 

Apple Computer 
. CORPORATE FissonTs 
Esterel Technologies 
ILOG 
PayPal. Inc. 
Tmao Soft Co., Ltd. 

LAW 
'IsWNOsuA WiNEine 
Mr. Marc Rotenberg 
Exseuuwe Dirtor, EPIC 

lowDiviovAL FisTsi 
Mr. Thomas Bruce & 
Prof. Peter Martin 
Co-Direteno, Legal information institute, Coreti 
law Schoi 

Prof. Graham Greenleaf, Mr. 
Andrew Mowbray & Mr. Philip 
Chung 
Co-Directors, Australasian Legal infemation 
Insotute LAustlJll 

Hon. Randail Rader 
Circuii Judge, U.S. Court ct Appeals for the Federal 
Circuit &us Professor, George Washington University 
Law 5choot 

Mr. Elliot Spitzer 
Attorney General, New York State 

MARKETING 
COMMUNICATIONS 
-WInNEn 
Mr. Zhang Ruimin 
Founder i CEO, Haier 

-FiAinLm u 

Mr. Francesco Ciccolella 
Seniorlie President.,LEGO Company 
Mrs. Sivan Tafla 
Founder, Aduever interactive Technologies, inc. 
Dr. Daniel Vasella 
Chairman and CEO, NMvrtis 
Mr. Donald Wisniewski 
President, Cy&ikc 

MATERIALS 
-IDIVImDU WInNER 
Prof. Angela Belcher 
University of Texas a Massachusetts Institut of 
Technology 
-INDIVIDUAL FINALISTS 

Prof. Charles Lieber 
Harvard University 

Dr. Richard Martel, Dr. Phaedon 
Avouris & Dr. Joerg Appenzeller 
Research Staff, IBM T.J. Watson Research Center 

Dr. Wim Richter & 
Dr. Michael Thomas 
CSIR (Council for Scientific and IndustrialiResearchl 

Prof. Reshef Tenne 
Weizmann Institute of Science 

-coRPORAe WInNe 

IBM Corporation 
- CoRPscAEo FlAIiSTS 
Carbon Nanotechnologies, Inc. 
lljin Diamond Co., Ltd. 
Nanomix 
Nano-Tex, LLC 

MEDIA & JOURNALISM 

Mr. Walter Mossberg 
Personal Technoiogy Coiumnist, The Walil Street 
JoumnaL 
- FINALISTS 

Mr. John Brockman 
Editor, Edge Foundation 

Mr. Neil Budde 
Publisher, The Wail Strese Journ Online. Dow 
Jones & Co. Inc. 

Mr. Jean-Marie Colombani 
Director, Le Monde 

Mr. Gerhard Peter Moosleitner 
Editor-in-Chief trdimdl Gunr & n hr AG. 

POLICY 
-WINNER 
Dr. Karl Pister 
Chanellr Emeritus. University ot Catifornia 

FINALits 

Dr. K.Y. Amoako, Dr. Karima 
Bounemra Ben Soltane & 
Ms. Aida Dpoku-Mensah 
United Nations Economic Commission for Africa 
IUNECAI 

Dr. Sophia Huyer 
Executive Director, Gender Advisory oard, UN 
Conmission on ScieKe and Technology5ar 
Development 

Mr. Jonathan Lash 
President World Resources Institute 

Prof. Lydia Makkubu 
Vice Chancelior. University of Swulazd 

SOCIAL 
ENTREPRENEURSHIP 
.WINNER 
Mr. Bunker Roy 
Director, The Barefoot Cotlege 
-FINALIESTS 

Ms. Yitamben Gishle 
Pmident, ASAFE lAswocation pour le Soutien et 
i'Appul a ia Femme Entre tASAFEI 

Mr. David Green 
Executtve Director, Prooet Impact 

Mr. Noah Samara 
Chairman & CEO, WorldSpae Corporation 

Dr. Govindappa Venkataswamy 
Chairman, Araoind Eye Care System 

SPACE 
eINDVIDUAL WInNEe 
Prof. Roger Maurice Bonnet 
Direteur Generau Adjoint tor Science, CNESlfCentre 
Mational Etudes SpatlalesI 

lNsvIOUciA FINAISTn 

Prof. Jacques Blamont 
Chiet Scientist and Adviser to the Director General 
CNES fCentre National Etudes Spatates) 

Mr. Eddy Hartenstein 
Chairman and CEO. DIRECTS, Inc. 

Mr. Gerd Hirzinger 
Director, institute of Robotics and Mechatmonics, 
OLR German uerospace Center 

Dr. Edward Weller 
Associate Administrator for Space Science, NAMs 

.CORPoRAnE WaNe. 

NASA/industry Team: 
International Space 
Station Assembly 
- CORPORATE FituLisrs 

Chinese Academy of Space 
Technology (CAST) 
MacDonald, Dettwiler and 
Associates Ltd. 
SaTReCi 
XM Satellite Radio 
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