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In winter, a layer of frozen sea-
water with an area of more
than 20 million km? surrounds
the Antarctic continent. In
spring, this frozen cover begins
to break up and in summer, only
4 million km? of ice remain. The
formation and melting of this
huge ice mass drives climate,
ocean circulation, and the
ecosystem of the Southern
Ocean. [Photo: D. N. Thomas]
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CREDIT: STROOCK ET AL

SUMMARIES OF RESEARCH IN THIS ISSUE

THIS WEEK IN Science

Organic Adsorption
on Clays

Extensive beds of black, organic-
rich shale were deposited at sev-
eral times in the past, and partic-
ularly during the Mesozoic.
These deposits have been inter-
preted as signifying periods
when ocean circulation was re-
stricted and reduced carbon was
formed and preserved in a low-
oxygen environment. Their pres-
ence has led to inferences of

edited by Phil Szuromi

Improving Plants in China

674 The use of genetic engineering to improve
crop plants has been the subject of intense
debate. Although the technology offers po-

tential for improving nutritional quality and growth traits of a

variety of crops, public concern about the ecological impact of

such engineered crops and about their value as foodstuffs has

slowed their acceptance in some countries. Huang et al. (p. 674)

have analyzed the state of affairs in China. Surveys from 1997

through 2000 indicate avid exploration of the potential of ge-

netically modified crops, and their analysis indicates reduced
costs and usage of pesticides for certain crops.

tends to flow as a plug, which
usually is difficult to achieve in
a microfluidic system where
surface effects dominate and
Poiseuille flow is the norm.

Caught Between
Love and Hate

When water is trapped between
two hydrophilic surfaces, it wets
both surfaces and shows well
defined responses to dynamical
shearing of the surfaces. When

past ocean and climate condi-
tions; these beds also are the
source for much petroleum.
Kennedy et al. (p. 657) suggest
that their origin may in fact
have been controlled by the clay
mineralogy present (which may
reflect continental weathering)
rather than ocean conditions.
They show that, like preservation of reduced carbon species in mod-
ern environments, organic carbon in a typical Mesozoic black shale is
associated with smectite, a clay mineral that allows fixing of carbon
species on interlayer sites, facilitating its capture and preservation.

And in Brevia ...

Electrically Controlled Magnetism

For the developing field of spintronics in which the spin proper-
ties of the carriers are encoded with information, magnetic semi-
conductors need to be developed if spins are to be injected into
adjacent semiconductors with high efficiency. Although magnetic
semiconductors have been realized, they are not generally com-
patible with the group IV materials (Si, Ge, or C) that dominate
microelectronics. Using molecular beam epitaxy, Park et al. (p.
651) prepared Mn-doped Ge with a ferromagnetic ordering tem-
perature of 116 K. Their design includes a gate structure that al-
lows the carrier density to be modified, thereby providing a
mechanism for switching the magnetic behavior on and off.

Bespoke Microchannels

One obstacle arising from the persistent
shrinking of devices is the difficulty in
mixing fluid streams, which prefer to
adopt laminar flow patterns. External
mixing devices do exist, but they require
either moving parts or an external pow-
er source. Stroock et al. (p. 647) have
tailored a microfluidic system with a se-
ries of asymmetric herringbones laid
onto the floor of the channels. As the
fluid passes over these ridges, backflow

is initiated, causing two parallel inlet =
streams to mix chaotically. An additional benefit is that the fluid

X' published online in Science Express

The ice cover and ecology of the lakes on an Antarctic is-
land have changed dramatically over the last 50 years in re-
sponse to a 1°C rise in air temperature, according to data
collected by Quayle et al. (p. 645).

water is confined between two
hydrophobic surfaces, if the sep-
aration distance becomes criti-
cally small, the water will spon-
taneously eject. So what hap-
pens when water is forced into a
love-hate relationship? Using a
surface force apparatus, Zhang
et al (p. 663) show that the in-
teraction of the water with the hydrophobic surface is complex, with
only glancing touches of the surface and with giant fluctuations in
the shear moduli.

Tightening the Noose on Carbon Triple Bonds

The sp hybridization of the carbon atoms in a triple bond tends
to force linear geometries on the triple bond and its substituents
(C-C=C—C) and to destabilize small rings containing triple bonds.
Suzuki et al. (p. 660) report that a five-membered ring containing
a triple bond was formed as part of a zirconium complex. The
structure was determined by x-ray crystallography, and the pres-
ence of a triple bond was confirmed by nuclear magnetic reso-
nance and reactivity studies.

Diversity at a Distance

Beta diversity is a measure of the pattern of species diversity at dif-
ferent scales and with distance and is a potentially powerful indica-
tor of ecological processes. However, calculating it requires gather-
ing large quantities of data, a tall challenge in tropical forests. Con-
dit et al. (p. 666; see the Perspective by Duivenvoorden et al)) docu-
ment patterns of beta diversity in three different parts of the Amer-
ican tropics, using data from more than 70 sites and 1000 species.
They show higher species turnover in Central America than in Ama-
zonia, correlating with greater habitat diversity in the isthmus. Lim-
ited seed dispersal, often thought to be a factor leading to patchy
distributions and variation in community composition, appears not
to be a critical determinant of beta diversity.

We Found It, You Can Relax Now

The hormone relaxin has long been recognized as important to mam-
malian reproductive processes (see the Perspective by Izell), and the

CONTINUED ON PAGE 583
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Atlas™ Glass Microarrays

Figure 1. Atlas™ Glass Microarrays are designed for maximum specificity.
A Cy5-labeled probe was prepared from a mixture of 5-aminomodified
antisense oligonucleotides corresponding to the genes that spell “Atlas”
in the above Atlas™ Glass Human 1.0 Microarray (#7900-1). The probe
was prepared using the Atlas Glass Fluorescent Labeling Kit (#K1037-1),
omitting the reverse transcription steps, and then hybridized to an Atlas
Glass Human 1.0 Microarray. Following hybridization, the microarray
was scanned and analyzed using a GenePix-4000-1 scanner from

Axon Instruments. The image clearly shows that hybridization occurs
specifically to those spots corresponding to each antisense probe.
Minimal cross-hybridization to nontarget spots is seen.

BD Biosciences Clontech
Visit www.clontech.com. In the U.S., call 800.662.2566 to order.

For research use only. Not for use in diagnostic or therapeutic procedures. Not For Resale.
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development of therapeutics to treat preterm labor disorders and delivery problems has been
stifled by the elusiveness of its cognate receptor. Hsu et al. (p. 671) have identified a G pro-
tein—coupled receptor that mediates the effects of relaxin. This is somewhat surprising be-
cause a structurally similar hormone, insulin, signals through a receptor-type tyrosine kinase.

Plasmodium in vitro

Malaria parasites have complex life cycles consisting of distinct stages, split between
vertebrate and mosquito hosts. In contrast to the mosquito stages, techniques for repli-
cating the vertebrate stages in vitro are well established. Al-Olayan et al. (p. 677) have
succeeded in culturing mosquito stages of the malaria parasite P. berghei in vitro. This
mouse parasite is a commonly used model for human malaria. Ookinetes developed
from gametocytes in Schneider’s insect medium; a large proportion of these developed
into oocysts, from which mouse-infective sporozoites were obtained that were able to
complete the cycle in mosquitoes.

Traffic Signaling

Legionella pneumophila invades host cells and takes up residence in a specialized intra-
cellular vacuole. In order to change the characteristics of the phagocytic vacuole, Le-
gionella have been predicted to inject proteins into the host cell cytoplasm through a
secretion apparatus encoded by the dotficm genes. Nagai et al. (p. 679) have identified a
protein termed RalF that appears to be a substrate for secretion. Once in the host cell,
RalF acts to recruit and activate a key protein in host membrane traffic, ARF1.

Cells Stabbed in the Gut

Helicobacter pylori is a prevalent human parasite (infecting half the world's population)
and is linked to a variety of gut disorders, including severe gastritis and gastric carcinoma.
Higashi et al. (p. 683) have elucidated the steps taken by the bacterial CagA protein that
transform host cells. After CagA protein is injected by H. pyloriinto host cells, it is phospho-
rylated on tyrosine residues by host kinases. Phosphorylated CagA then binds to a host ty-
rosine phosphatase, SHP-2, which stimulates SHP-2 translocation to the cell surface where
it displays its phosphatase activity. Active membrane—associated SHP-2 then stimulates
morphological changes in the host cell that are the prelude to cellular transformation. X

Decomposition of the Averages

Event-related potentials (ERPs) are widely used in elec-
troencephalographic studies. It is usually assumed that ERPs
evoked by brief stimuli reflect neural activity within dis-
crete, functionally defined processing regions in the brain.
= The potentials recorded as the average of a large number of
ESS stimulus trials should thus be a simple combination of
= time-stationary neuronal population activity and otherwise
asynchronous noise, which is presumed to average out.
Makeig et al. (p. 690) used independent component analysis to decompose the ERP into
different fractions arising from different brain areas. An incoming stimulus alters the phase
relationship of synchronized activity in multiple brain regions, and these phase imbalances
create the peaks in the ERP. Thus, in contrast to the traditional view, the recorded potential
is very much affected by the ongoing rhythmic brain activity before the stimulus.

- =
| .
0 400 800

Staying Put

In the developing nervous system, axon pathfinding from the neuronal cell body to the
synaptic target turns out to be only part of the story. Even after pathfinding has been ac-
complished, mechanical forces produced by movements of the organism or further devel-
opmental changes in tissue sizes and relationships can push those axons around. Aurelio et
al. (p. 686; see the news story by Vogel) find that in Caenorhabditis elegans, additional cues
are delivered to keep axons stabilized within the correct tracts in the ventral nerve cord. The
cues derive from the PVT neuron, which is one of the first to establish the ventral nerve
tract early in development. The steadying effect of the PVT neuron on later established ax-
ons is apparently mediated through the function of secreted zig proteins.
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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

Super-coiled plasmid DNA automatically
purified from 2 mls of culture

The perfect new addition to your lab. MA'tﬁ]””[f[/

1-800-466-7949 RESEAR

6195 Cornerstone Court East ® San Diego, CA 92121 Phone: (858) 452-2603 Fax (858) 452-6753
www.macconnell.com
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Don’t miss this year’s AAAS Annual Meeting—Where All of Science Meets!
14-19 February 2002 » Boston, MA » For full details: www.aaasmeeting.org AAAS




TIAA

CREF Managing money for people

with other things to think about.™

RETIREMENT l INSURANCE I MUTUAL FUNDS | COLLEGE SAVINGS | TRUSTS | INVESTMENT MANAGEMENT

Robert Shiller became a participant in 1975, TIAA-CREF Individual and Institutional Services, Inc., and Teachers Personal Investors Services,
Inc., distribute securities products. @2002 Teachers Insurance and Annuity Association -College Retirement Equities Fund (TIAA-CREF),
New York, NY 10017. A charitable donation was made on behalf of Robert Shiller.




NEW

ENGLAND

BIiOLABS

Savor the silence.

INTRODUCING THE

HiScribe RNAi Transcription Kit

RNA interference (RNAi) is a powerful tool for post-transcriptional
gene silencing. Qur 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:

» High-yield (up to 1 mg/ml)

» Double-stranded RNA produced in a single reaction
T = Compatible with RNAi protocols in C. elegans, Drosophila
RNAi in C. elegans ) , _ 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 ANA corresponding 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 demonstrated by the reduction of GFP expression in the progeny (B) Kit includes: cloning vectors, primer, polymerase, control template
PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. www.neb.com ( NEW ENGLAND
4 ®
= New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (378) 921-1350 info@neb.com lo Slnc.
m Canada Tel. (800)387-1095 info@ca.neb.com & Germany Tel. 0800/246 5227 info@de.neb.com m 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 2649-9988; India (044} 220 0066; Israel (3) 9021330; Italy (02) 381951; Japan {03) 5820-9408; Korea (02} 556-0311;
Mexico {5) 525 5725; Netherlands (033) 495 00 94; Norway 23 17 60 00; Singapore 4457927, Spain (33) 401.02.10; Sweden (08} 30 60 10; Switzerland {061) 486 80 80; Taiwan (02) 28802913
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Make your world a better plates!

The five brilliant colors of the Eppendorf twin.tec Eppendorf twin.tec PCR plates are available as skirted

PCR plates are what first catch the eye. But the very and semi-skirted plates designed for 150 and 250 pl

next thing is their technological distinctiveriess: max. well volumes. The skirted plate corresponds to the

2 materials are combined in 1 plate! “SBS standard” and is optimized for auto- o
mated applications. Thanks to its low profile g’

The wells are made of virgin polypropylene. The plate design, it is extremely efficient when used @

surface and the frame are made of polycarbonate. with small volumes of specimens.

The advantages for the user are obvious:

@ Outstanding rigidity
@ Increased plane-parallelism and deformation resistance
@ Walls 20% thinner than conventional thin-walled tubes
® Negligible well-to-well variance
~ for optimum heat transfer,
- for easy removal of the plates after PCR
@ |deal for automated systems
@ Certified free of human DNA, DNase, RNase and PCR inhibitors
@ Optimized for the Eppendorf 96-Well-Mastercycler, suitable
for all common thermocyclers

Application Hotline:

+49 180-3666 789 eppendorf

In touch with life

eppendorf® is a registered trademark.

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - Internet: www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506
e-mail: info@brinkmann.com - Internet: www.brinkmann.com
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The easy bibliography

“I absolutely love the
autoformat feature.
Very cool idea.”

—Adam Summers,
University of California, Berkeley

“Cite While You Write is the
crown jewel of EndNote”

—Alistair Campbel,
Lincoln University, New Zealand

The #1
Bibliographic Program
More than 300,000
users worldwide!

writer

Watch bibliographies appear as you write!
EndNote 5 achieves a new level of integration with Microsoft Word making it the easy
bibliography writer. With it you can locate and insert citations without leaving Word.
EndNote 5's new instant formatting creates your bibliography as you write—no waiting,
no quessing, no extra steps. And EndNote knows the bibliographic rules for over 700 styles,
s0 you save time and increase accuracy!

Publish your papers faster!

Writing today is a collaborative effort among co-authors, editors and publishers. EndNote 5
helps you collaborate with its new traveling library. Manuscripts contain a hidden traveling
library with complete reference data for all citations. When you're ready to send your paper
to colleagues, the references travel with it.

When your manuscript is complete, use EndNote 5 to create a publication-ready
document in one step!

Access more content with EndNote 5!

Most of your research today is done online. Through EndNote 5's easy interface, you can
connect to over 280 online sources including subscription resources such as the ISI® Web of
Science®, Ovid and SilverPlatter, as well as PubMed and hundreds of other public databases.
Imagine the time you'll save looking for references to journals, books and other materials
with your EndNote 5 personal library. And, you'll never have to re-type a reference!

It's easy to see why over 300,000 researchers, writers and students use EndNote as their
easy bibliography writer. Visit www.endnote.com and download a free demo today for
Windows or Macintosh.

EndNote &=

...Bibliographies Made Easy

|S| RESEARCHSOFT Phone: 760-438-5526 -
- Fax: 760-438-5573 ﬁ
THomson saenmiric  E-Mail: info@isiresearchsoft.com et e DGE.
www.endnote.com

© Copyright 2001 15 ResearchSoft, EndNote is a registered tracemark of SI: Al trademarks are the property of their respeciive comparies




Many had tried. But Florida State University Professor Robert A. Holton was
among the first to synthesize the powerful cancer-fighting drug Taxol® making it
available to cancer patients around the world. Today, more than half a million
have been treated with Taxol, and many of them are not only surviving, they're
thriving. Advancing beyond this historical medical milestone, Dr. Holton and
his team of researchers have more than 75 Taxol-related patents — each a
potential victory in the fight against breast, ovarian and lung cancer. Setting

the clock back for cancer patients. And moving science forward.

FLORIDA STATE UNIVERSITY

IDEAS THAT MOVE

hitp:/curing. fsu.edu

Professor
Robert A. Holton,
organic chemist.




Microarray [C3EN
Data Analysis .
Made Easy. |

Traffic

Microarray Data Analysis Software

L] EaSy-to-use ‘microarray data
analysis software

o Integrated relational database

o Intuitive graphical user interface

e Analyzes two-color spotted
microarray data

OFlexihi , built-in filter and

~ normalization methods

GeneTraffic

Microarray Data Analysis Software

iobioninformatics

Easy. . info@iobion.com
Com P rehen sive. www.iobion.com



If you're in the life sciences. you don't have to canvas a parking lot to spread your
name in the job market. Go to ScienceCareers.org. Every week you'll find hundreds
of new job postings. employer profiles, a resume/CV database and an e-mail alert
service that will deliver jobs directly to you. With ScienceCareers.org you'll have

all the tools you need to blanket the industry and leave a good impression.

www.sciencecareers.org

www.sciencecareers.org




STKE 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

ﬁellomics Oiasoraromes

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™

SiIGNAL 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.

A



We simply call it the Nikon CT¥

X 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
CFleo™ 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 redlly 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.




MGB-Eclipse- Real-time PCR Probes. Now you can select any instrumen-
tation system for your studies. How? MGB-Eclipse™ Real-time PCR Probes use
open chemistries. And by combining Epoch’s Minor Groove Binder (MGB) and
our novel Eclipse™ Quencher, the MGB-Eclipse™ Probes generate dramatically
improved signal-to-noise ratios. Use the complimentary MGB-Eclipse™ Design
Software to select optimal probe and primer sequences at record speeds.

Available in pre-made and custom-designed systems, it's a better way to get answers to your probing questions.

For sales and information call 800-562-5544 or visit www.epochbio.com

EPOCH

BIOSCIENCES

We listen.
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Get a hlt every tlme w1th
the new READIT™ SNP Genotypmg System

Need ACCURACY and FLEXiBLITY in your game'7 Step up to the plate Wlthf g

,V",spfﬂomsan CORPORATION -sw,ww.promega.nnm




We utilize biotechnology in a responsible way to develop innovative pharmaceuticals.

So that discovery

can lead to healthier lives. Aventis

Our Challenge is Life

Life is a source of constant mystery. It's true for everyone, especially scien-
tists trying to discover the nature of life itself. The decoding of the human genome will open
up a completely new understanding of the actual processes of life and the causes of many
illnesses. Aventis, a world-leading research-oriented pharmaceutical company will utilize
these new findings for innovative pharmaceuticals, preventive vaccines and therapeutic
proteins. After all, it is our long term objective not only to treat illnesses but to prevent them.

So that people can lead healthier lives.

014090 Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com



