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Superconducting
Lithium

At ambient pressure, lithium
can be well described as a sim-
ple metal and has been shown
to be so at ambient pressures
down to 4 millikelvin. Recent
theoretical work, however, has
suggested that the structural
changes induced under pres-
sure may result in supercon-
ductivity. Using a diamond
anvil technique modified to
handle this chemically reactive
material, Struzhkin et al. (p.
1213) present resistivity and
magnetic susceptibility mea-
surements, which confirm that
superconductivity can be in-
duced. However, the experi-
mental transition tempera-
tures (reaching ~16 kelvin by
~35 gigapascals) are apprecia-
bly lower than those that were
predicted, which suggests that

edited by Phil Szuromi

Detached and Reversed

in Tibet

About 50 million years ago, India collid-
ed with Eurasia, and the oceanic slab as-
sociated with India was subducted beneath Eurasia along a
north-dipping thrust fault. The collision created a much thicker
continental crust, a large plateau, and the highest mountain
chain on Earth, the Himalayas. Kind et al. (p. 1219) provide high-
resolution seismic images of the Tibetan plateau in the crust
and upper mantle. Their work shows that the subducted oceanic
slab has become detached from the Indian continental crust
subduction. The subduction may in fact have stalled and re-
versed, so that the Eurasian continent is now being underthrust
beneath India along a south-dipping thrust fault.

And in Brevia ...

The juvenile stages of eukary-
ote seaweeds take advantage
of signaling molecules (N-acyl-
homoserine lactones) produced
by prokaryotic marine biofilms,
according to Joint et al. (p.
1207).

value of 5.2 and less than 2
during the past 500 million
years. These findings confirm
the controversial claim that
large changes in the major ion
composition of the oceans
have occurred over the course
of the fossil record.

Cellsin 3D

Cryoelectron tomography
(cryo-ET) can provide three-
dimensional images of unfixed
and unstained cellular struc-
tures embedded in vitreous
ice at resolutions of a few
nanometers. Now Medalia et
al. (p. 1209; see the news sto-
ry by Goldman) have applied
cryo-ET to intact eukaryotic
cells. Looking at the highly
motile cells of Dictyostelium
discoideum at 5- to 6-nano-
meter resolution, they visual-
ize the ribosome-decorated

more sophisticated theoretical
treatments are needed even
for these putatively simple metals. X

Proxy Problems

The determination of paleo sea surface temperatures (SSTs) usu-
ally requires geoechemical proxies, and two reports reassess as-
sumptions that underlie two different methods. Alkenones pro-
duced by certain types of haptophyte algae have found wide ap-
plication as an SST proxy because their degree of chemical unsat-
uration depends on temperature. Unfortunately, it appears that
the ages of alkenones found in marine sediments are not neces-
sarily the same as those of the planktonic foraminifera (forams)
with which they were deposited. Ohkouchi et al. (p. 1224; X

see the Perspective by McCave) compared radiocarbon ages of
alkenones and those of forams isolated from Late Quaternary
sediments from the Bermuda Rise (northwestern subtropical At-
lantic). On average, the alkenones are 4200 years older than the
forams coexisting in their sediment cores. The alkenones in these
cores are likely mixtures of local and transported products, and
the authors conclude that alkenones may not accurately reflect
SSTs at any single site. The reliability of the magnesium-calcium
(Mg/Ca) ratio of seawater as a proxy for sea surface temperatures
depends on a knowledge of any changes in this ratio over geolog-
ical time. Dickson (p. 1222; see the news story by Kerr) measured
the Mg/Ca ratio of fossil crinoids, which belong to the same phy-
lum as starfish and sand dollars, in samples that have been pro-
tected from diagenesis by the formation of a protective mineral
envelope of calcite and dolomite that developed during alter-
ation. The Mg/Ca ratio of seawater has varied between its present

X Published online in Science Express

endoplasmic reticulum, identi-

fy the 265 proteasome, and
directly visualize branches and cross-links in the cytoplasmic
actin network. As higher resolution is achieved, cryo-ET has the
potential to bridge cellular and molecular structural studies.

Stressed Out

If stressed, brittle materials should either fail if sufficient force is
applied, or retain their original strength, independent of the num-
ber of stress cycles the material undergoes. Why, then, does poly-
crystalline silicon, a brittle material, suffer from cyclic fatigue?
Kahn et al. (p. 1215) fabricated samples with intrinsic residual
stresses and found that
environmental effects do
not enhance the static
failure. After a low num-
ber of cycles, the failure
depends critically on the
ratio of tensile to com-
pressive stresses and oc-
curs through subcritical
crack growth during each
cycle. Environmental fac-
tors become important
for high-cycle fatigue.

The Long and the Short of Evolution

Sperm morphology is one of the most rapidly diverging traits as
species differentiate. The extreme variation in sperm length

CONTINUED ON PAGE 1133
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across the genus Drosophila make it an ideal system for studying how this evolution oc-
curs. Miller and Pitnick (p. 1230) show that sperm morphology and female reproductive
tract morphology interact competitively in Drosophila melanogaster to determine dif-
ferential male fertilization success. An experimental study shows that sperm length evo-
lution is driven by the evolution of the female reproductive tract.

Anticipating Outcomes

The use of theoretical ecological models to help prioritize the outcomes of conserva-
tion efforts is the subject of two reports (see the Perspective by Cété and Reynolds).
Kolar and Lodge (p. 1233) analyzed fish species that have invaded the North American
Great Lakes in order to identify characteristics common to successful alien invasion
species. They develop a general quantitative approach to species-specific ecological
risk assessments and make specific predictions as to the future threat posed by
species now native to the Ponto-Caspian basin in Eurasia in terms of their establish-
ment, spread, and impact in the Great Lakes. Lens et al. (p. 1236) examine the relative
effects of habitat fragmentation and deterioration on rainforest birds in Kenya. They
report correlations between the tendency for species to breed in habitat fragments
and those same species’ abilities to colonize patches and tolerate degraded patches.
They combine these findings with historical museum data to address the effects of
declines in habitat quality through measurements of morphological fluctuating asym-
metry, a measure of the effects of stress. The authors conclude that the characteris-
tics of individual species can be used to predict habitat occupancy with a high degree
of confidence.

Gleanings About the Grain

Plant meristems function as undifferentiated
sources for cells that go on to form shoots,
inflorescence, and flowers. In maize, the grain
develops out of a series of increasingly de-
fined meristems. Chuck et al. (p. 1238) ana-
lyzed a maize mutation known as branched
silkless 1 (bd17) and show that it affects the
identity of spikelet meristems and causes in-
determinate branches to form instead. Simi-
larities between the maize bd7 gene and
genes in other grasses suggest early evolution of the distinctive
grain inflorescence architecture.

Picking a Signaling Pathway

How is specificity gained when numerous genes are regulated by a single transcription
factor in response to diverse stimuli? Hoffmann et al (p. 1241; see the Perspective by
Ting and Endy) examined how a transcription factor called nuclear factor—xB (NF-xB) is
differentially controlled by three different isoforms of an inhibitor protein called IxB.
They combined computational modeling with biochemical data that they obtained
from genetically engineered cells that express only one IxB isoform. During the cell’s ex-
posure to a stimulus, a bimodal and temporal signal processing mechanism determines
which IkB-NF-xB pathway and downstream target genes get activated.

Plasticity in the Adult Brain

In the brain, chondroitin sulfate proteoglycans (CSPGs) are important elements of the
extracellular matrix. In the adult, they form perineuronal nets, particularly concentrated
around inhibitory interneurons. These nets are thought to play an important part in the
inhibitory mechanism that ends the critical period during development. Pizzorusso et al.
(p. 1248; see the Perspective by Fox and Caterson) showed a correlation between the
development of perineuronal nets and the end of the critical period. They also demon-
strated that the extension of the critical period by dark rearing is accompanied by de-
layed maturation of perineuronal nets. Finally, enzymatic degradation of CSPGs in adult
animals restored plasticity. These findings directly confirm that the mature extracellular
matrix is a crucial factor in the regulation of experience-dependent plasticity.
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Just push the button and walk away.

Plasmid DNA mini-preps have never been easier.

MacConnell Mini-Prep systems
help take the “prep” out of DNA
preparation.These compact

. . The Mini-Prep 24
powerhouses purify plasmid DNA

The Mini-Prep 48

directly from bacterial cultures using agarose

gel electrophoresis and recovery by electroelution. And it's all done quickly
and easily with pre-manufactured sample cassettes to save you time, labor
and money every time you use them. For fast, accurate results at the touch

of a button, call MacConnell or visit our web site for more information.

6195 Cornerstone Court 1 _800_466-7949

San Diego, California 92121

Fax:858-452-6753 www.macconnell.com

High Purity
Suitable for automated fluorescent sequencing
straight from the instrument.

Easy Operation

Allows direct loading of culture with no centrifugation.

Improved Yield

Up to 6 g of plasmid DNA per prep.

fast

Up to 48 (2-ml) preps per hour.

£conomical

Costs less than $1 per prep.

Maclomdt
KESEARLCH




www.sciencecareers.org

AAAS Members

AAASMEMBER.ORG
Discounts on Books

AAAS members receive an additional of 5% off the online price of all products
purchased through the AAAS/Barnes & Noble online bookstore. To get the
discount, you must follow the link from the aaasmember.org page.

SCIENCECAREERS.ORG

Graduate Programs

Looking for a graduate program? At
ScienceCareers.org, you can browse
graduate programs by institution
name, subject area, and geographic
location.

Check it out today at
www.sciencecareers.org.

LAB TECHNOLOGY TRENDS
SPECIAL AD SECTION IN THE
29 NOVEMBER ISSUE

The Future of Global
Biotechnology

This special advertising section will
cover the “Future of Global
Biotechnology” session at a recent
Frost & Sullivan conference, along
with information from BIO—the
Biotechnology Industry Organization.

Look for it in the 29 November issue.

FOCUS ON CAREERS
AD SUPPLEMENT IN THE
15 NOVEMBER ISSUE

Diversity

Increasingly employers find that
many types of diversity improve their
competitive situation. This
supplement will provide a progress
report on diversification of the life
science workplace.

Look for it in the 15 November issue.

Product News:

SCIENCE BENCHTOP

Archives Now Sorted

by Topic Area

Find both current and past ad sections
online at the Science Benchtop. The
archives are now available arranged
by topic area including:

I DNA and Biochips

¥ Drug Discovery
I Proteomics

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

Trade Shows & Conferences

LOOK FOR COPIES OF THE 6 DECEMBER ISSUE OF SC/IENCE AT THESE
UPCOMING TRADE SHOWS AND CONFERENCES:

AMERICAN SOCIETY FOR CELL BloLoGY
14-18 December, San Francisco, CA

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.



Varian -
The Best Choice for Mutation Detection

Proven Performance = Superior Reliability * Expert Support * Proven Performance  Superior Reliability * Expert Support

N,  When you buy a Varian Helix System, you get
\ superior reliability and proven performance
for mutation detection. You also partner

with a rock-solid company that has DHPLC Results with the
been supplying instrument solutions Varian Helix System
for 50-plus years with expert customer .

support from over 60 offices worldwide.

For complete information and your Mutant
first 5,000 analyses F@EE visit
varianinc.com/biosolutions/

Wild Type Cluster

US -1.800.926.3000
Canada - 1.800.387.2216
Europe - 31.118.67.1000

Asia Pacific - 613.9560.7133

varianinc.com/biosolutions/






You were born curious.

You were the last person to ask
your parents a question before
you went to bed. And the first to
question the teacher.

You do not accept what is.
Rather, you ask, “what could be?”
You push society forward.

At Thermo Electron, our job is to
assist you.

question everything As the world’s leading maker

of high-tech instruments used in
laboratories and manufacturing
environments, our mission is to
enable you.

No matter what kind of challenge
you face, you’il find we have
everything you need to analyze,
detect, measure, and control.

Because long before there is a
breakthrough, there is a question.

Visit www.thermo.com

Analyze - Detect - Measure - Control l hermo

ELECTRON CORPORATION




Adenovirus ®
Construction
& Amplification

custom services
Plasmid

Purification

Specialized
Oligonucleotides

Your partner on the way to discovery

Gene

Expression The

Profiling M O S t
wss  Complete
Adenovirus & R a'n g e

Baculovirus
of

Based Protein

Production e S e aTCh

ervices
Available

ra
- USA & Canada e EUROPE & FRANCE GERMANY & AUSTRIA
?f Qbiogene, Inc. o Qbiogene Research Services S.A. 4 Qbiogene
2251 Rutherford Road Aliée C.Colomb Waldhoferstrasse 102
Carisbad, CA 92008 USA 91035 EVRY — FRANCE 69123 HEIDELBERG
US Toll Free:  800-424-6101 Tel: +33 (0)160-878-200 Tel: +49 (0)6221-409058
Outside US: 760-929-1700 Fax: +33 (0)160-878-201 Fax: +49 (0)6221-411062
Fax: 760-918-9313

www.gbiogene.com ¢ merlin@qgbiogene.com



Your next PCR party
will be a complete success!

Eppendorf now offers a complete assortment

of premium PCR reagents for your applications - ‘Application Recommended product
isn’t that tasty? Introducing a new standard for Reliable routine PCR Eppendorf® Tag DNA Polymerase
Hot Start PCR - HotMaster™, with unique Hot Start/ Hot Start PCR HotMaster™Taq DNA Polymerase
™ Difficult PCR/ MasterTag® Kit
Cold StOp teChnOk)gy' impure templates Eppendorf® MasterMix
. . . Proof Reading PCR TripleMaster™ PCR System
O Immediate activation of the polymerase — Long Range PCR (> 5 kb) TripleMaster™ PCR System
no activation time! GC-rich templates MasterTag® Kit
™ . TripleMaster™ PCR System
@ Hot Start/Cold Stop™ feature for continuous Eppendorf® MasterMix
annealing temperature control throughout PCR Automated PCR Eppendorf® MasterMix
© Extended target size range up to 5 kb Eppendorf” HotMasterMix
© An innovative reaction buffer gives you cDNA (Reverse Transcription) | cMaster™ RT
self adqutmg ma_gne.SIum concentration One Step RT-PCR eMaster™ RTausPCR System
© No protein contamination of the PCR by

denaturated antibodies

All that, and a great price tool! ,@ LICENSED FOR

Need more details? 3

N -n""‘".

Visit www.eppendorf.com to learn more. \ :—"&:‘:‘,.P
Applicétion Hotline: eppendorf e

+49 180-3 666 789 _ _
In touch with life

. 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

eppendorf® is a registered trademark.

Products marked ‘licensed for PCR’ are sold under licensing arrangements with F. Hoffmann-La Roche Ltd., Roche

Molecular Systems, Inc., and Applied Biosystems Division, The Perkin-Elmer Corporation.



Making the Complex

Deliver A

Trans|T-TKO*/siRNA
COMPLEX

(mr

p S

siRNA/\/

SiRNA /S

siRNA
TARGET mANA AT/

Knock-Out
(mRNA degradation)

% Target Gene Expression

siRNA NS

SIRNA//

Achievable

siRNA
Transfection Reagent

RNA interference is a powerful
mechanism for silencing genes
and has become the chosen method
for studying gene function and
control. Mirus’ TransIT-TKO?
Transfection Reagent is the first
reagent specifically developed
for optimal transfection of
siRNA in mammalian cells
and is used by researchers
worldwide. Join the leaders
in the field and use the
"gold standard”, TransiT-TKO®
siRNA Transfection Reagent.

- High efficiency
transfection of siRNA for
silencing endogenous genes
and transgenes.

- Low toxicity reagent
proven to perform in a wide
variety of cell lines.

- One step reagent;
add complexed TransIT-TKO®
reagent and siRNA directly to
cells in media.

Mirus specializes in developing and
manufacturing state-of-the-art
nucleic acid transfer and labeling
technologies for use in biomedical
research and drug discovery.

Gene Transfer Specialists*

© 2002, Mirus Corporation. TransIT-TKO is a registered trademark of Mirus Corporation.
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IBM LIFE SCIENCES AND ITS BUSINESS PARTNERS OFFER THE BROADEST
ARRAY OF DATA MANAGEMENT SOLUTIONS.

IBM Life Sciences Framework. A reliable, scalable, open environment that enables you
to collaborate across functional areas and easily integrate diverse applications,
accelerating the drug discovery process.

DiscoveryLink™ A data management solution that enables you to find what you need
in realtime, across multiple data sources, with a single query.

To order a free CD, visit ibm.com/solutions/lifesciences/data10




A New Breed

Introducing the new MyCycler” thermal cycler. With great performance
and loads of personal features, it’s a lab’s best friend.

Exceptional Performance
« Large graphical display

« USB communication

« Self-adjusting heating lid

« Intuitive programming

Personal Thermal Cycling
* Programmable user preferences
« Selectable power save mode

« Sleek, compact design

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.

Ampilification Tools

« Hot-start Tag DNA polymerase

» Core PCR reagents
« PCR tubes and plates

+ Unsurpassed customer service
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Paleonto I ogist PaUI sereno has encountered some of the weirdest

creatures that ever walked the earth. Yet some of the scariest things he's discovered aren't

likely to become extinct anytime soon. Sad to say, mutual fund management fees will probably

outlast us all. That's why Dr. Sereno W QS afra id Of getti ng eaten al ive.

So he turned to a company famous for keeping the costs down. That meant more money

for him and less for the monsters. b

Log on for ideas, advice, and results. TIAA-CREF.org or call 800.842.2776 ,{




% BOLD™ Chemiluminescent
Substrates for Alkaline
Phosphatase Detection

LA , BOLD™ Chemiluminescent
: Substrates for alkaline
' : phosphatase detection

e

are proprietary 1,2-
dioxetane molecules that

™ generate signals up to ten times brighter
S than other substrates. The high signal to
1 noise ratio, combined with the ease ofa

one bottle formula and proven lot-to-lot
consistency, make BOLD™ particularly

useful for high-throughput screening

: ’t
‘: B righter Si gna[ intensity and miniaturization. Custom packaging
d ‘ is available for higher volume needs.
ne bottle formulation For Solution Phase Alkaline
: g 3 Phosphatase Detection
L ong-lasting emission signal « BOLD™ APS 450 Substrate
Emission Maximum - 450 nm
Dynamlc range spans 5-logs of enzyme activity e

For Membrane Based Alkaline
Phosphatase Detection

* BOLD™ APB Substrate for PYDF
and Nitrocellulose Membranes

* BOLD™APB Substrate for
Nylon Membranes

Unsurpassed Signal Intensity

Competitive Products

Visit www.serologicals.com/BOLD
or call for more information.

Serologicals® Corporation Contact and Ordering Information

North America 1.866.737.6246 North America Fax 1.866.737.6247
Europe 44.1865.784.646  Europe Fax 44.1865.784.648 ]
All Others 1.678.728.2246 All Others Fax 1.678.728.2247 ] SCfOlogica.lS

5655 Spalding Dr., Norcross, GA 30092 customerservices@serologicals.com www.serologicals.com Corporation

on. All trademarks are property of Serologicals



