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THIS WEEK IN Science 
edited by Phil Szuromi 

Modeled Instability 

During periods when the North- 
ern Hemisphere continental ice 
sheets melted, the sudden addi- 
tion of fresh water to the North 
Atlantic Ocean could have 
caused the slowing or cessation 
of North Atlantic deepwater for- 
mation and thermohaline circu- 
lation. Schmittner et al. (p. 
1489) use a coupled model to 
examine interactions between 
the ocean, atmosphere, sea ice, 
and continental ice sheets dur- 
ing glacial periods. They find 
that the stability of the North 
Atlantic overturning was greatly 
reduced during glacial condi- 
tions, and that interactions be- 
tween ice sheets, ice bergs, and 
ocean circulation could produce 
the rapid warming events of 
millennial duration known as in- 
terstadials. A 

An Ear to the Past 
It is thought that El Nino-Southern Oscillation (ENSO) events 
were less frequent in a generally warmer Pacific basin during the 
mid-Holocene, but a lack of sea surface temperature (SST) data 
had made this assertion difficult to prove. Andrus et al. (p. 1508) 
studied sagittal otoliths (ear stones) from Peruvian sea catfish that 
lived in the shallow waters of coastal Peru approximately 6500 to 
6000 years before the present. These ear structures precipitated 
aragonite (CaCO3), and their oxygen isotopic compositions provide 
a record of ocean temperature. These high-resolution (sub-season- 
al) measurements show that the eastern Pacific was indeed 
warmer during that interval than it is today, and that seasonal SST 
variability was greater then at 9?S latitude than at 5OS. 

Pressure? What Pressure? 

Two strains of bacteria 
can actually live at 
pressures above 1000 
megapascaLs (Mpa), 
well beyond the cur- 
rently known condi- 
tions for Life on Earth 
(for example, the pres- 
sure in the deepest part 
of the ocean is about 
100 MPa). Sharma et al. - 
(p. 1514) conducted 
experiments observing 
such activity for Shwanella oneidensis, which is related to several 

a Published online in Science Express 

other bacteria that live in 
deep, high-pressure environ- 
ments. More surprisingly, even 
Escherichia coli can survive 
under these conditions. Bacte- 
ria were still viable under ambi- 
ent conditions even after a stint 
in ice at 1200 to 1600 MPa. 

Sex, Mice, and. 
Videotapes 
The vomeronasal organ (VNO) 
is a sensory organ at the base 
of the nasal cavity that allows 
mice to detect and respond to 
pheromones, the chemical 
cues emitted by other mice 
which provide information 
about their social and sexual 
identity. To investigate the 
specific behavioral responses 
that are mediated by the 
VNO, Stowers et al. (p. 1493; 
see the cover and the 1 Febru- 
arv news story by Beckman) 

produced mice genetically deficient in TRP2, a putative ion chan- 
nel of the transient receptor potential family that is expressed 
selectively in the VNO. Sensory activation of VNO neurons was 
completely abolished in mice lacking TRP2. The results of video- 
taped behavioral assays revealed that male mice lacking TRP2 
failed to display aggression toward other males, and, surprisingly, 
they initiated sexual behavior toward both males and females. 
VNO activity, which had been previously thought to be required 
for the initiation of male-female mating, may actually confer on 
mice the ability to distinguish males and females. a 

F?2-0 X3 Electrical DNA Detection 
One of the simplest ways to detect a 
molecule is devise an assay based on elec- 
trical conductivity. Park et al. (p. 1503; see 

the news story by Service) show that DNA can be detected 
electrically at concentrations as low as 500 femtomolar. Cap- 
ture strands placed a substrate between two electrodes bind a 
longer target DNA strand. Probe strands capped with gold 
nanoparticles are then hybridized to the remainder of the tar- 
get. When exposure to a silver solution, the nanoparticles nucle- 
ate silver deposition, and the time to develop a wire is inversely 
proportional to DNA concentration. Exposure to high salt con- 
centration at room temperature provides a stringency wash that 
allows the elimination of thermal cycling. 

And in Brevia ... 
Extracellular DNA plays a critical role in the establishment 
of Pseudomonas aeruginosa biofilms, as demonstrated by 
Whitchurch et al. (p. 1487), who suggest that deoxyribonu- 
cleasel may be useful as a prophylactic against chronic P. 
aeruginosa infection. 

A Rational C60 Synthesis 
Recently, it was shown that a polycyclic aromatic hydrocarbon, 
C60H30, can lose hydrogen under laser irradiation to form gas- 
phase C60. Scott et al. (p. 1500) now show that a chlorinated 
derivative, C60H27CL3, can produce C60 through a flash-vacuum py- 
rolysis step in sufficient quantities to be isolated. Although not 
yet competitive with graphite vaporization synthesis, this ap- 
proach might allow fullerenes to be synthesized that are not ma- 
jor products by that route. 

The Plan for Partitioning Plant Parts 

A general model can now predict how biomass is partitioned 
among plant organs both within and across seed plants. Enquist 
and Niklas (p. 1517; see the Perspective by Zens et al.) have 
quantified the scaling of stem, leaf, and root mass and show how 
different plants may differ in their allometric constants. These 
"general allocation rules" were then tested on a large global com- 
pilation of inter- and intraspecific patterns of leaf, stem, and root 

CONTINUED ON PAGE 1423 
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biomass that covered more than nine orders of magnitude in plant size. Statistical anal- 
ysis provides robust support for the model predictions and shows broad generalities in 
the scaling of plant biomass across functionally diverse communities and ecosystems. 

Two Steps Forward... 
Most conventional cancer drugs gradually lose their effectiveness because tumor cells 
are genetically unstable and can readily acquire mutations that confer drug resistance. 
It had been hoped that drug resistance would not be a problem for angiogenesis in- 
hibitors because these drugs target endothelial cells in the tumor vasculature, which are 
genetically stable. However, Yu et al. (p. 1526; see the news story by Marx), found that 
mice bearing human colorectal tumors deficient in the tumor suppressor protein p53 
were less responsive to anti-angiogenic therapy than those bearing tumors with normal 
p53 function. The most likely explanation is that p53 loss confers an improved capacity 
to grow in low-oxygen conditions on the tumor cells. Because p53 is mutated in most 
human cancers, these results could have important implications for the design and in- 
terpretation of clinical trials testing anti-angiogenic drugs. 

Moving in Concert 

Dynamical effects can play a role in enzyme 
function and link the movement of amino -is Trans 

acid residues with steps in the catalytic 
3 

c 
pathway. Eisenmesser et al. (p. 1520; see 
the Perspective by Falke) have now used 
nuclear magnetic resonance relaxation 
methods to characterize motions of the en- 
zyme cyclophilin A as it isomerizes a proline 
residue of its substrate. Apart from detect- < 

ing motion associated with substrate bind- 
ing at nine residues, they identify one residue where the movement appears to be linked to 
transition-state rearrangement. 

Interferon with Nuclear Export 
A variety of proteins and RNAs are trafficked across the nuclear membrane via nuclear 
pores in a signal-mediated process. Enninga et al. (p. 1523) examined the control of 
messenger RNA (mRNA) export by the antiviral agents, interferons. Two of the protein 
constituents of the nuclear pore that are targeted by a viral protein and that lead to an 
inhibition of host-cell mRNA export were specifically up-regulated in the presence of 
interferons. These findings delineate an antiviral strategy that can reverse virally in- 
duced changes in host-cell gene expression. a 

Neuron Survival Without Retrograde Transport 

Some neurons depend on signals from their environment for their survival. In particular, 
sympathetic neurons are supported by nerve growth factor (NGF) that is secreted by 
their targets. Previous observations have indicated that NGF was internalized and trans- 
ported back to the neuronal cell body. Using NGF anchored to beads, Macinnis and 
Campenot (p. 1536; see the Perspective by Miller and Kaplan) now show that although 
sympathetic rat neurons in compartmentalized culture do require NGF for survival, their 
survival does not require that NGF be internalized and transported. a 

After the Signal's Gone, What's Left? 
T cells are stimulated into action when they associate with other immune cells that 
present them with specific antigens. An intercellular synapse facilitates this intimate 
encounter and a prolonged engagement is thought to be required for T cell activation. 
Lee et al (p. 1539 see the Perspective by van der Merwe and Davis) in fact show that 
signaling through the T cell receptor has abated by the time a mature immunological 
synapse has formed. The center of the mature synapse may not function as a 
supramolecular signaling complex as previously thought, which raises new questions 
about the function of this specialized and dynamic structure. 
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Christopher R. Somerville, Carnegie Institution of 

Washington, Stanford 
Yoshinori Tokura, Univ. of Tokyo 
GerhardWegner, Max Plack Inst of PdymerResearch, 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 
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Pure & Simple... 

Pure Simple 
* Produces plasmid DNA suitable for fluorescent * Cost effective for plasmid isolation (<$1OK 
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 

PESA PCH 
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Impressed? 

Wait till you see the data. 

1pg 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 
1 00:1I. 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. 

I go~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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New QuantiTectT Probe PCR and RT-PCR Kits 
Quantitative real-time PCR and RT-PCR using sequence- Both kits are designed for use with all types of probes 
specific probes is now easier than ever before - with the including TaqMan? or QIAGEN? Operon? dual-labeled 
QuantiTectT? Probe PCR Kit (for PCR and two-step RT-PCR) probes, FRET probes (such as LightCycler? hybridization 
and the QuantiTect Probe RT-PCR Kit (for one-step RT-PCR). probes), and Molecular Beacons. 

* Simple assay development - no need * Easy handling - ready-to-use master-mix 
for optimization format 

* High sensitivity - stringent built-in hot U Versatility - optimized for use with all types 
start with HotStarTaq T DNA Polymerase of real-time thermal cyclers and sequence- 

specific probes 

QIAGEN Operon is a licensed supplier of a wide variety of primers and probes for quantitative, real-time PCR with 
QuantiTect Probe Kits. 
Trademarks: QIAGENI;, HotStarTaq", Operon", QuantiTect" (QIAGEN Group); LightCycler' (Idaho Technologies, Inc.); TaqManw (Roche Molecular Systems, Inc.). 
Purchase of QIAGEN products for PCR is accompanied by a limited license to use them in the Polymerase Chain Reaction (PCR) process for research and development activities in conljunction with a thermal 
cycler whose use in the automated performance of the PCR process is covered by the up-front license fee, either by payment to Applied Biosystems or as purchased, i.e. an authorized thermal cycler. The 
PCR process is covered by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-La Roche AG.. LC Red 640 hybridization probes are licensed from Hoffman La Roche Ltd. 
Moleculctr Beacons are licensed under patents owned by The Public Health Research Institute of the City of New York, Inc. and come with licensed rights for use only in the purchaser's research and 
development activities. 

(C 2002 QIAGEN, all rights reserved. 

www.qiagen.com 

QIAGEN:_____________________ Distributors: ___________________________________ 

Australia Canada France Argentia TenI,zb S.A. 101 1 )4555 0010 Austria/Sloven,ia Merck E kolb GmbH 01l) 576000 Belgium/LuxemburgWestburg b.v. 
Tel. 03-9489-3666 Tel. 800-572-9613 Tel. 01-60-920-930 0800-1.9815 Bracil Utisiete du BrsiI 011 3622 2320 China Gen Cumpuny Limnited 852(2896.6283 Cyprus ScientronicsLtd 

52 57 212 Finland MPetck EUrokb Oy (0980 5>5o14021 Gr9e 
2 

BAtDyntr SA 
kuobX4387 

E0)4 03 18IdaG@ @~(1152 
Germany Italy JaDan o 01 1)515 9346 Israel Westburg llrze) Ltd. 08 6650813/4 or1-800 20 22 20 Korea LRS Labortories, Inc. 02) 924-86 97 

Tl0210329-1240 Tel 02-3401 Te 0354-81 Masaysra 
RESARC 

BOLABS9 SNew BHD 1(603)B80170 3S101 Mexico Quimnic Va aner SA A~ C V (5)55 25 57 25 Theetead 
ax 0 03 0 Fax 0 33404 6 Fax 035547081 22 900000 PoIand SyngenBiutechSp.z.uu. .071) 351 41 06 ut 601 70 6007 Portugal ZASA PORTUGAL, LDA (21) 424 7312 

Switzerland UK and Ireland USA Si~~~~~~~~~~~~~Sigapore Resarh Biukzbs Pte ltd 2731066 Slovak Republic BIO-CONSULT Slovkia spol. s..o (02) 5022 1336 South Africa Souther _A - 

Swlszerlond 

UK and Irelond USA 

~~Cross Biotechnology (Pty) Ltd 1021) 671 5166 Spain IZASA, S.A. 193) 902.20.30.90 Sweden Merk E~uIolb AB (08) 621 34 00 JS 
Fax 061-319-30-33 Fax 01293-422-922 Fax 800-718-2056 QIAGEN, Germoy 
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PRIZE FOR 
NEUROBIOLOGY 

Eppendorf AG and Science have initiated a new 

annual research prize of $25,000. The prize 

acknowledges outstanding contributions to neurobio- 

logy research based on methods of molecular and 

cell biology. 

The prize will be awarded each year in conjunction 

with the annual Meeting of the Society for 

Neuroscience. 

Young Scientists who have received an advanced 

professional degree of either a Ph.D. or M.D. within 

the past 10 years are eligible. 

The prize winner will be selected by a committee 

of independent scientists chaired by the Editor- 

in-Chief of Science. A prize winner will be announced 

for the first time at the 2002 Meeting of the 

Society for Neuroscience. 

For more detailed information please visit the 

Eppendorf Homepage at 

www.eppendorf.com/award2002 or visit Science 

Online at www.eppendorfscienceprize.org 
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MGB-Eclipse Realtime PCR Probes Novv yoLi can select ary instrunif w 

tation system for your studies. How? MGB-E. lipsel Real-time PCR Probes use 

open chemistries. And by combining E[)(-) M s Minor Groove Binder (MGB) and 

our novel Eclipse- Quencher, the MGB-Eclipse", Probes generate dramatically EPOCNHL 
__ ~~~~~~improved signal-to-noise ratios. Use the complimentary MGB-Eclipse~ Design E . --r, ^*r- . 

_ k - ~~Software to select optimal probe and primer sequences at record speeds. A litn 
Availaoie in pre-made and custom-designed systems, it's a better way to get answers to your probing questions. W itn 

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



Your lab is unique. Shouldn't your high-thoughput~ oligfo service be? 

We think so. That's why we have designed a flexible system to process your high-throughput oligo requests. 
You can specify your oligo concentration and even your preferred plate formal. We wil' do the rest. With over 
10 years of experience providing high-throughput oligos to our customers, we understand that quality is as 
important as quantity. Each plate undergoes our standard quality control measures, including a final quality 
check by mass spectrometry. Whether you need long oligos for arrays, modified oligos, or oligos for PCR call 
Sigma-Genosys -the leader in oligo synthesis. 

Options for our high-throughput oligo service include: 
*96-well or 384-well formats *Equal or variable final volume 

* Diuto iwaeorbfeofyuchie*Fradadrvrepiesithsmeel 

__ Eqioa1ocnrto ia rdc a ei ouino ypiie 

Cal usa 8-0-33frifrain n rcn nayo u lg pout.Orproa,finl 

cutoe seric deatetwllb ap osityu 

_~~~~~~LAESI IN LIF SCEC, IHTEHOOG N S IE I M 
I w.eoy.o I142LKFRNCIRCETEWOLNSIT_78-60G N~ 

~~~~~~~~~~~884046 FAX 28-6-21 EML:GNOMTN@ALCM A em r of th Sim-Ari Fmy 
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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 

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 

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 

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. 

Sciences 

You're on the right pathTM 

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

w w w. s t k e o r g 

Cellomics LS ieirCoWlr-,ide 
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No other Western blotting product lets you skip the blot. 
Pierce UnBIotTM Technology allows proteins to be detected inside the polyacrylamide 

gel through the use of extremely sensitive UnBIotTM Chemiluminescent Substrate. 
* No transfer or overnight blocking steps * Immunodetect and stain for total proteins 

required - save up to 18 hours of time! in the same gel 
Strip and reprobe the gel for different targets, * Sensitive to 1 ng of target protein 
optimizing detection directly in the gel 

. 
I 

U.S. U.S. 
Product # Description Pkg. Size Price Product # Description Pkg. Size Price 
33500 UnBiot; In-Gel Chemiluminescent Kit $368 33505 UnBiotM In-Gel Chemiluminescent Kit $368 

Detectionl Kit - Rabbit* Detection Kit - Mouse* 
Sufficient reagents to perform 10 mini-gel detections. Sufficient reagents to perform 10 mini-gel detections. 
Includes: UnBlof? Substrate 120 ml Includes same components as Product # 33500 

Stabilized Goat anti-Rabbit-HRP 10 p1 except it contains Stabilized Goat anti-Mouse-HRP, 
Dilution Buffer 50 ml 10 p1, instead of Stabilized Goat anti-Rabbit-HRP 
BuipH? Pack PBS Buffer 17 packs iPatent Pending 
Tween?-20 5 x 10 ml vials 
Hands-Off? Incubation Colander 1 unit NOTE: The UnBlot'M In-Gel Chemiluminescent Detection Kit (Product #s 33500 and 
Pre-cut Cellophane 10 sheets 33505) has been tested successfully with homemade gels, Novext, FMC, BioWhittaker 
CL-XPosure'M Film 25 sheets and Bio-Radt Criterion'M brand gels. The UnBlot'M In-Gel Chemiluminescent Detection 

Kit does not work as well with regular Bio-RadS, iGels and Zaxis brand gels. Studies 
showed 25 times lower sensitivity and the gel may require individual optimization. The 
UnBlot? In-Gel Chemiluminescent Detection Kit is recommended for well-separated 
proteins of any molecular weight. The recommended gel thickness for use with this kit 
is 0.75-1.5 mm. 

As always, the Pierce Technical Assistance Team is available to help you optimize our product for your application. 
For more information, go to www.piercenet.com and click on the UnBIotTM icon or call 800-874-3723. 

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

~~~~~IEC a brand of q 

3747 N. Meridian Rd. * P0 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 

? Pierce Chemical Company, 2001. Printed in the U.S.A. A Perbio Science Company 
UnBlot? is a trademark of Pierce Chemical Company. 


