
(Quantitative PCR) 

Real-lime QPCR just got 

more affordable. 
The Mx4000?T system* is now even easier to use 

and still the most flexible QPCR system on the market. 
The system is designed to support all QPCR chemistries 

and fluorescent dyes. Its powerful and intuitive 
software makes collection and analysis of high- 
quality data fast and convenient. 

Now you can have it all. 
Higher level of performance 
Improved plate handling 
Increased reliability, less down time 
Unparalleled service and support 

The Netherlands, Switzerland, 
United Kingdom 
European Toll-Free Numbers 
ORDER: 00800 7000 7000 
TECHNICAL SERVICES: 00800 7400 7400 
Austria 
0800 312 526 

Patent pending. See www.stratagene.com for licensing 
information. 

Mx4000I 
MULTIPLEX QUANTITATIVE PCR SYSTEM 

Call or visit our website for more information. 

www.stratagene.com 
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1. Combine a TOPO TA Clonings vector and your PCR Product 
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Day after day with TOPO TA Cloning 

When you're cloning PCR products, you not 

only want great results, you want results you 

can rely on-every time. That's what you get 

with TOPO TA Cloning Kits. 

Reliable. Invitrogents patented TOPO Cloning 

technology uses topoisomerase I rather than 

DNA ligase for faster, more successful liga- 

tions. So you can say goodbye to the variables 

caused by ligase--mediated cloning and get 

reproducible results every time you clone. 

r-- 
Corporate Headquarters: European Headquarters: 

Invitrogen Corporation Invitrogen Ltd 

g 1600 Faraday Avenue Inchinnan Business Park 

J @ | * L Carlsbad, California 92008 U.S.A. 3 Fountain Drive 
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@ . . Tel (Toll Free): 1 800 955 6288 Tel: +44 (0) 141 814 6100 W ww invitrorien com 
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A group of about 30 tadpole- 
stage iona intestinalis embryos 
12 to 14 hours after fertiliza- 
tion. The embryos were electro- 
porated at the one-cell stage 
with a fusion gene containing 
the 5' cis-regulatory region of 
the Brachyury gene attached to 
a green fluorescent protein 
(GFP) reporter gene. The 
Brachyury regulatory DNA 
directs GFP expression in the 
notochord cells of the tadpole 
tails. [Image: Mei Wang] 

2188 
Regenerating 
heart tissue 

AMERICAN 
ASSOCIATION FORTHE 
ADVANCEMENT OF 
SCIENCE 

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in December, by the American Association for A * 
the Advancement of Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No. > - 
484460) paid at Washington, DC, and additional mailing offices. Copyright ? 2002 by the American Association for the Advancemen ' 

of Science. The title SCIENCE is a registered trademark of the AAAS. Domestic individual membership and subscription (51 issues: ') 

- 

$120 ($66 allocated to subscription). Domestic institutional subscription (51 issues): $390; Foreign postage extra: Mexico, Caribbean |f : 
(surface mail) $55; other countries (air assist delivery) $85. First class, airmail, student, and emeritus rates on request. Canadian rt 
with GST available upon request, GST #1254 88122. Publications Mail Agreement Number 1069624. Printed in the U.SA. 

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of 
address to Science, P.O. Box 1811, Danbury, CT 06813-1811. Single copy sales: $10.00 per issue prepaid includes surface 
postage; bulk rates on request. Authorization to photocopy material for internal or personal use under circumstances not 
falling within the fair use provisions of the Copyright Act is granted by AAAS to libraries and other users registered with the 
Copyright Clearance Center (CCC) Transactional Reporting Service, provided that $15.00 per article is paid directly to CCC, 
222 Rosewood Drive, Danvers, MA 01923. The identification code for Science is 0036-8075/83 $15.00. Science is indexed in 
the Reader's Guide to Periodical Literature and in several specialized indexes. 

www.sciencemag.org SCIENCE VOL 298 13 DECEMBER 2002 

j ... ... 

2083 



"GE I I ING PROTEIN 

FROM MY MALDI-TOF 

IS ONLY HALF 

THE STORY..." 

"The other half of the story: how quickly and easily I get that information, can 

-' ,F'l confirm a suspect PMF and track down PTMs to exact positions."That's what 

Dr Hellman of the Ludwig Institute for Cancer Research says about the new 

Ettan' CAF-MALDI (Chemically Assisted Fragmentation-MALDI) kit. 

New Ettan CAF-MALDI kit: enhancing your MS success 

CAF-MALDI offers you a better protein analysis method for identifying and/or 

confirming sequence information of both known and unknown sequences. 
As well as for getting valuable information about modified amino acids. 

Well-proven and documented by MALDI-ToF users globally, CAF-MALDI 

chemistry enhances your PSD pattern and offers you improved fragmentation 

efficiency The specific and complete derivatization method generates a single 

ion series, which simplifies the interpretation of the PSD spectra. 
CAF-MALDI reduces hands-on labor It involves no clean-ups 

and you get PSD acquisition for one or several peptides in a row 

with no manual steps. It supports automated processing of data 

and identification of proteins. 
Do like Dr Hellman-make your protein analysis quicker 

and more convenient. 

Get the full story at www.amershambiosciences.com/CAF 

* Amersham 
' *. BDiosciences 

Amersham Biosciences UK Limited, 
Amersham Place, Little Chalfont, 

Buckinghamshire, England HP7 9NA. 
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BD ClontechTM Ab Microarrays 
Illustration inspired by the art of Joan Mir6 (1893-1983). 

BD ClontechT Ab Microarrays 
The next generation of protein analysis 
* Assay hundreds of native proteins simultaneously 

* Compare protein abundance in a variety of 
biological samples 

* Obtain results in one day 

The BD ClontechTM Ab Microarray is a powerful new 
technology platform for profiling protein expression. 
This complete protein analysis system allows you to 
compare relative protein abundance in your biological 
samples. Use the BD Clontech Ab Microarray to identify 
changes in protein expression in your samples. 

Go to www.clontech.com to find out how the 
Ab Microarray can benefit your research. A i a 

AbMicroarray BD BiosCiences 
Clontech 
Discovery Labware 

BD Biosciences Clontech Immunocytometry Systems 
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SUMMARIES OF RESEARCH IN THIS ISSUE 

TH ~JS WEEK y P Sce nceSz 
edited by Phil Szuromi 

Short-Lived Solar 
System Tracers 

Radiogenic nuclides with short 
half-lives that were present in 
the early solar system are now 
extinct, but their abundances 
can be extrapolated from decay 
products that remain in some 
mineral grains in primitive me- 
teorites. Marhas et aL (p. 2182) 
found evidence for beryllium- 
10 but no evidence of alu- 
minum-26 or calcium-41 in hi- 
bonite grains in the Murchison 
meteorite. The 10Be could only 
have been produced by irradia- 
tion from the young Sun, so the 
absence of 26Al and 41Ca indi- 
cates that these two nuclides 
found in other meteorite grains 
may have come from a distinct 
stellar source outside of the 
protosolar nebula. This source 

O 8 n thei 
iac "t' The size, 

bolide imi 
from the c 

on Earth's surface, but also from 
den et al. (p. 2185) have found < 
in southwestern Britain that m 
couagan crater in northeasterr 
2000 kilometers), and hence ma 
that had global repercussions. If 
million-year age of the ejecta dE 
occurred just prior to the specie 
Triassic-Jurassic boundary about 

And in Brevia ... 
The apicoplast, an organelle ol 
relatives, has been shown by I 
originated from the secondary 
with subsequent lateral gene tri 

might have helped to trigger solar system formation. 

G r o w i n g F ow 

Large changes in the discharge of 
Eurasian rivers can affect the for- 
mation of North Atlantic Deep Wa- 
ter and could have an impact on 
oceanic thermohaline circulation 
and global climate. Peterson et aL 
(p. 2171; see the news story by 

/ Stokstad) report observations that 
show increased river discharge to the 

105k.3"/ Arctic Ocean from Eurasia by 7% since 
1936. The increase correlates with global 

and regional warming as well as with the 
North Atlantic Oscillation, a large-scale atmospheric alternation. 
If the increase continues to follow predicted temperature trends 
(such as those of the Intergovermental Panel on Climate Change), 
the discharge may become great enough to affect the North At- 
lantic thermohaline circulation by the end of this century. 

A Superfluid of Fermions? 
The realization of a fermionic superfluid from a condensed cloud 
of strongly interacting atoms remains one of the major issues in 
ultracold gases. However, conventional routes to achieve the 
fermionic counterpart to that formed from bosons have not been 
successful. Using a mixture of spin-up and spin-down lithium-6 
atoms confined to an optical trap, O'Hara et aL (p. 2179; see the 

Perspective by Pitaevskii and Stringari) observed an anisotropic 
expansion of the atomic cloud after release from its trap that 

may signal the onset of a superfluid phase. 

Genomic Clues into 
Trail of an Impact Chordate Origins 
composition, and energy of The sea squirt Ciona intestinalis, 

pacts can be inferred not only an invertebrate chordate that 
:raters that were left or filled in has been extensively studied in 
far-flung ejecta deposits. Walk- embryology, occupies a critical 

an ejecta deposit of Triassic age node on the metazoan and 
ay have come from the Mani- chordate phylogenetic trees. 
1 Canada (a distance of about Dehal et aL (p. 2157; see the 

3y represent an energetic event cover and the news story by 
further work confirms the 214- Pennisi) generated a draft 
eposit, then this event will have genome sequence and assem- 
.s extinctions recognized at the bled the euchromatic regions of 
202 million years ago. aX C. intestinalis. Because ascidians 

like Ciona apparently diverged 
prior to the genome-scale ex- 
pansions that occurred in the 

f the malaria parasites and its vertebrate lineage, they may re- 
Funes et aL (p. 2155) to have flect the chordate genome prior 
endosymbiosis of green algae, to the emergence of verte- 
ansferto the host nucleus. brates. Indeed, many of its 

genes show stronger similarity 
to invertebrate proteins than to 

those found in vertebrates, but nearly one-sixth of the Ciona genes 
possess a vertebrate counterpart. In addition, Ciona-specific genes 
were identified, as well as curious innovations as seen in the presence 
of genes involved in cellulose metabolism. 

Stormy Weather 
Global climate models have predicted a shift toward more ex- 
treme precipitation patterns. In an effort to understand how in- 
creased storm variability would affect a grassland ecosystem, 
Knapp et aL (p. 2202) performed a 4-year field study in which 
they experimentally manipulated the variability in growing sea- 
son rainfall without altering total precipitation. More extreme 
storm patterns led to enhanced plant species diversity but in- 
creased water stress in the dominant plant forms and affected 
overall carbon cycling by reducing productivity and soil CO2 flux. 

Game Birds 
In the Iterated Prisoner's Dilermma game, a "defecting" player who 
chooses an immediate reward does better for a single throw, but 
a cooperating player does better in the long run. Repetition of the 
game combined with reciprocity between individuals can lead to 
the indefinite maintenance of cooperation. However, it has been 
suggested that temporal discounting (the decreased value of a 
larger award if it is delayed) might constrain cooperation in non- 
human animals. In an experimental study, Stephens et aL (p. 
2216; see the Perspective by Mesterton-Gibbons and Adams) of- 
fered pairs of captive blue jays immediate food rewards as well as 
delayed rewards that could be seen by the birds but were not 
"paid out" until several plays later. Stable cooperation between 
the birds was seen and was favored when discounting was re- 
duced and when the opponents adopted a reciprocating strategy. 

a Published online in Science Express CONTINUED ON PAGE 2089 
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mpressive 
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Music in the Brain 
Is there a correlation between the formal geometrical representation of tonal music and 
the brain activity in a listener trying to detect a wrong note in a melody? In a functional 
magnetic resonance imaging study, Janata et a. (p. 2167; see the Perspective by Zatorre 
and Krumhansl) found consistent activity within the rostromedial area of prefrontal 
cortex across different listening sessions. Representations of tonality were structured 
within sessions with different subregions representing different parts of the tonality 
surface, but this structure varied across sessions and subjects. This dynamic organization 
might reflect the relative nature of musical structure, and its representation in the ros- 
tromedial prefrontal cortex in a given session may be influenced by interactions be- 
tween short-term as well as long-term memory. 

Sobering Results 
How does alcohol intoxication impair human psychomotor activity beyond slowing per- 
formance and impairing sensory judgments? In a combined electroencephalography 
(EEG) and behavioral study, Ridderinkhof et al (p. 2209) found that the anterior cingu- 
late cortex, an area of the brain crucially involved in action monitoring, shows signs of 
impairment even for amounts of alcohol well below the legal driving limit in most 
countries. Subjects drinking alcohol showed a significantly altered EEG signal as well as 
a reduction of post-error adjustments in performance. Alcohol thus interferes with a 
critical component of cognitive control, which may explain why people under the influ- 
ence of alcohol fail to recognize poor performance and persist in it. aK 

Overcoming a Broken Heart 

Injury to the mammalian heart leads to fibrotic scar formation rather than regeneration 
of the damaged heart muscle. Poss et aL (p. 2188; see the Perspective by Scott and 
Stainier) show that the zebrafish heart responds very differently. Two months after sur- 
gical removal of 20% of the ventricle, zebrafish exhibited complete restoration of the 
heart, apparently through robust division of cardiomyocytes. Thus, zebrafish may prove 
to be a valuable model system for genetic dissection of the molecular mechanisms un- 
derlying heart muscle regeneration. 

Waking Up on a Cloudy Morning 
Several photoreceptors have been proposed to be 
critical for synchronizing the mammalian circadian 
clock, but the most promising is melanopsin, which is 
found in specialized retinal ganglion cells. To test 
melanopsin's functional relevance, Ruby et a. (p. 
2211) and Panda et al. (p. 2213) examined mice in 
which the gene for melanopsin has been deleted and 
found that light was still able to entrain the clock, but 
not as effectively. At low light levels, however, light 
could not entrain the clock in the mice without 

melanopsin. Thus, melanopsin is not the only photoreceptor but appears to be the one 
specialized for ensuring entrainment at low light levels. 

Aide-Memoire for Antibody Production 
What persuades a memory lymphocyte to stick around for years after an infection has 
been cleared? For B cells, the explanations have been that either antigens persist somehow 
or that some B cells develop into long-lived antibody-secreting plasma cells that need no 
stimulation. Bernasconi et aL (p. 2199) provide evidence for an intermediate mechanism in 
which nonspecific stimuli-not limited to antigens from any one pathogen-spur B cells 
into continued antibody production. In culture, human memory, but not naive, B cells divid- 
ed strongly in response to CpG sequences of DNA, which are powerful signals to innate im- 
mune cells. The T cell cytokine interleukin-15 evoked the same response and, like CpG, 
could induce some B cells to become plasma cells. Frequencies of antigen-specific plasma B 
cells and levels of circulating antibody in individuals more than a decade after vaccination 
agreed with predictions made from these experiments. 
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We Just Made It Easier. 
Conduct Relevant Cell Research Like Never Before! 

4{$ CloneticsM and Poietics' Cell Systems from Cambrex give you the relevant cell models to do the research you've 
always wanted to do. These four new cell systems join our large and growing family of normal human cell systems, stem cell 
systems, and innovative cell biology tools to support your research goals. 

0 Human Osteoclast Precursor Cell System 
Generates confluent monolayer of multinucleated 
functional osteoclasts. 

Actually resorbs bone after only seven days in culture. 

0 Human Skeletal Muscle Myoblast Cell System 
Produces multinucleated, fused myotubes. 
Normal human cells with optimized media for superior results. 

E Primary Hepatocyte Systems 
Rat, Cynomolgus or Rhesus hepatocyte systems avaialable. 

Cryopreserved, fresh suspension or plated cells are available 
when you need them. 

0 Human Preadipocyte Cell System 
Up to 100% of precursors differentiate into functional 
adipocytes. 

AdipoRedT intracellular lipid accumulation reagent available. 

Cambrex, the source for Clonetics" and Poietics" cell systems, BioWhittakefr classical media, SeaKemn and NuSieve9 agarose, and PAGEI precast gels. 

For more information contact us at: 
www.cambrex.com 
U.S. 800-521-0390 Europe 32 (0) 87 32 16 11 
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Introducing the Applied Biosystems 3730xl DNA Analyzer. 
Cross over to the future of production sequencing. 
Whatever your path of discovery, Applied Biosystems 3730xl DNA Analyzer will get 
you there faster and more cost-effectively. The fully automated platform combines 
industry-leading chemistries with innovative optics and capillary design to enhance 
data quality and reduce sequencing costs by 50% or more. In fact, with a typical 
payback of 12-24 months, you can double-or even triple-the amount of passing 
sequence data generated, without increasing your current operating budget. 
Available in 96- or upgradable 48-capillary configurations. To get there today, visit 
http://info.appliedbiosystems.com/3730xl, or call 1.650.638.5800. 

Applied 
I.Biosystems 

*US toll-free: 1.877.287.5700. Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Corporation consists of the Applied Biosystems and Celera Genomics businesses. AB (Design) and Applera are trademarks and 
Applied Biosystems is a registered trademark of Applera Corporation or its subsidiaries in the US and certain other countries. For Research Use Only. Not for use in diagnostic procedures. ? 2002 Applied Biosystems. All rights reserved. 
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Just push the button and walh awuay. 
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. 

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

Casy Operation 
Allows direct loading of culture with no centrifugation. 

Improued Yield 
Up to 6 ILg of plasmid DNA per prep. 

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

Economical 
Costs less than $1 per prep. 

6195 Cornerstone Court 

San Diego, California 92121 

Fax: 858-452-6753 

1-800-466-7949 
www.macconnell.com 

MArfel ft 
ESEA R CH 



READER AND ADVERTISER 
RESOURCES 

Free access to www.stke.org: Registered users of 
Science Online will have free, full-text access to Science's 
Signal Transduction Knowledge Environment through 7 January. 
Register today at www.sciencemag.org 

AWARDS & PRIZES 

GENOMICS 

WEST COAST 

AAAS Members 

AAASMEMBER.ORG 

AAAS Member Discounts 
AAAS members are offered discounts on books, meetings, car rentals, and 
more. Be sure to check AAASMember.org to find out about the latest discounts! 

Science Careers: 

SCIENCECAREERS.ORG 

Graduate Programs 
Looking for a graduate program? 
Look to Science Careers! At 

www.sciencecareers.org, graduate 
programs are listed by institution 
name, subject area, and geographic 
location. 

Check it out today. 

FOCUS ON CAREERS 
AD SUPPLEMENT ARCHIVES 

Did you miss the Top Employers ad 

supplement? Or maybe the latest 

European Careers ad section? You 
can access all of the 2002 Science 
Careers supplements online at 

ScienceCareers.org. Click on 
Advice and Perspectives for the 
online archive. 

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 
I Drug Discovery 
i Proteomics 

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

WWW.SCIENCEPRODUCTLI N K.ORG 

Science Product Link 
Find more information on products 
advertised in the pages of Science 
with Product Link. Search by product 
category, company name, keyword, 
or page number. Find it all at 

www.scienceproductlink.org. 

Trade Shows & Conferences 

LOOK FOR SCIENCE'S 2003 EVENTS CALENDAR IN THIS ISSUE! 

Science 
CAREERS ^ 

Meetings and Announcements 
w www.sciencemeetings.org 

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

H Science is published by The American Association for the Advancement of Science. 

AAA To subscribe to Science and become a member of the AAAS, go to www.aaas.org. 
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Science news 

online when 

you need it... 

now 
For daily exposure to the hottest science news stories, 

featuring the latest developments in research, policy, 
funding, exploration, and technology, visit ScienceNOW! 

Recently, at ScienceNOW: 

Malaria and Mosquito Genomes Sequenced: 
1^i Researchers hope genomic information will help 

control deadly scourge 

West Nile Virus Can Paralyze: 
* ," ' Research teams have verified that West Nile 

^~ ':,i can cause poliolike paralysis in humans 

New Enzyme Might Relieve Research Headache: 
A group has discovered an enzyme that fits the 

profile of the long-sought site of action for the 

W / ^ drug, Acetaminophen 

"PI Taking Stock of U.S. Ecosystems: 
A new report aims to provide unbiased 
data to inform policy debates 

Access to ScienceNOW 
is included with 

MAJOR FUNDING PROVIDED BY: AAAS membership. 
Not a member? Agilent Technologies Not a member? w w w .l entT ech nologies Join today at join.aaas.org. 

www.sciencenow. org S 
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We're putting our best face forward. 

You know us by many names. 
Now know us as Cambrex. 

BioWhittaker, FMC BioProducts, Clonetics?, Poietics?, 

BMA, SeaKem?, NuSieve? Agaroses, PAGEr? Gold Precast 

Gels, ToxiLightM BioAssay Kits. We have some of the most 

respected names in molecular and cell biology. You've 

known us for consistent results, uncompromising quality, 

unsurpassed value, and accurate and on-time delivery. 

That doesn't change. Only our name does. 

Cambrex Bio Science Walkersville, Inc. 1 8830 Biggs Ford Road I 
Walkersville, MD 21793 I www.cambrex.com 

Say hello to Cambrex. One global company dedicated 

to the life sciences, sharing knowledge and resources 

to deliver better service and support than ever before. 

Learn how Cambrex products can make your life 

easier. Visit us at www.cambrex.com. 

NuSieve, PAGEr, Clonetics, Poietics, and ToxiLight are trademarks of 
CBM Intellectual Properties. SeaKem is a trademark of FMC Corporation. 
?2002, Cambrex, Inc. 

Innovation. Experience. Performance. 



al-wa-.ys a keeper. 

Now available, the 2002/03 NEB Catalog & Techinical Refren-ice. 

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. WvWWneb.com 

* 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.corn NE N L N 
* Canada Tel. (800) 387 1095 info@ca.neb.com * Germany Tel. 0800/246 5227 info@de.neb.corn 
* UK Tel. (0800) 318486 iofo@uk.oeb.com U China Tel.1062621738 beijing@neb-china.cornmI..J ''.L Itic. 
DISTRIBUTORS: Argentina (1 1) 4372 9045; Australia (07) 5594-0299,1 Belgium (0800(1 9815; Brazil (1 113622 2320, Czech Rep. 0800 124683: Denmark (39) 5620 00; Finland (09) 584 121, France (01 )3460 24 24, 
Greece (010) S226S47; Hong Kong 2649-9988; India (044) 220 0066,- Israel (3) 9021330; Italy (02) 381951, Japan (03) S820 9409; Korea (02) 5S6 0311; Mexico 55 5525 5725, Netherlands (033) 495 00 94, 
Norway 23 1760 00, Singapore 2731066, Spain 902.2030.70, Sweden (08) 30 60 10;. Switzerland (061) 486 80 80; Taiwan (02) 28802913 



The multi-talent for 

transfection and cell fusion 

One Multiporator? for multiple applications! 
Electroporation of eukaryotic cells, bacteria and other microorga- 
nisms, as well as electrofusion of cells - the Eppendorf Multiporator 
offers it all. Together with perfectly adapted buffers, high-precision 
cuvettes and chambers, and up-to-date protocols it is the ideal tool 
for successful experiments. 

Easy and reproducible cell fusion! 

* Sophisticated Helix chamber for efficient electrofusion 
* Microfusion chamber enables viewing and fast optimization of 

fusion parameters 
* Flexibility with accessories for connection of external electrodes 

Outstanding transfection rates! 

* Optimal electroporation buffer system boosts transfection efficiency 
* Soft PulseTM technology minimizes damage to cells 
* Electronically-regulated pulse* discharge ensures 

reproducible results 
*US patent 6008038 

? HeLa cells transfected by the Multiporator 

Application Hotline: 
+49 180-366 6789 eppendorf 

In touch with life 

your local distributor: www.eppendorf.com/worldwide 

Eppendorf AG * 22331 Hamburg * Germany * Phone: +49 180 366 67 89 * E-Mail: eppendorf@eppendorf.com * Internet: www.eppendorf.com 
Brinkmann Instruments, Inc. * Westbury, N.Y. 11590-0207 * USA * Phone: 800-645-3050 * E-Mail: info@brinkmann.com * Internet: www.brinkmann.com 
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The long-term toll. Over many years, Alzheimer's 
disease (AD) kills so many nerve cells that the brain 
shrinks. Compare a slice from the brain of someone 
with AD (right) with a corresponding slice from a 
normal brain (left). [Credit: Simon Fraser / MRC Unit, 
Newcastle General Hospital / Science Photo Library] 

I AAAS Science 
Advancing science ? Serving society 

Change the Way 
YouThink 

About Aging 
SAGE KE the Science 
of Aging Knowledge 
Environment 

Access Is Free 
To ALL Users Until 
January 2003. 
sageke.sciencemag.org 
Institutional access is also available. 
Contact us at membership3@aaas.org 
for more information. 

Each week, Science brings you 
the best in research, news, and 
developments in the science of 
aging with SAGE KE, the 
Science of Aging Knowledge 
Environment. Features include: 

>Noteworthy This Week: brief 
news stories about the 
week's papers and events 

> Reviews and Perspectives: 
in-depth articles about recent 
publications and hot issues 

> Genes/Interventions 
Database: compendium of 
aging-related genes and 
interventions 

>Classic Papers: PDFs of 
seminal articles that have 
shaped the field of aging 

>Much More! 



ANOTHER LIGHT BULB 

WENT ON. 

In I879, Thomas Alva Edison invented the first 

practical light bulb. And in I88o, he had another 

bright idea: to found a journal called Science, 
in order to advance scientific discovery. 

Today, AAAS publishes Science, one of the world's 
most widely cited science journals, for more than 

143,000 members and weekly subscribers. AAAS 
members join us at the frontier of knowledge with 
the latest scientific reports, seminal research, and 

breaking news-while also supporting improved 
science education, sound science policy, and 
international cooperation. 

Since 1848, AAAS has worked to advance science 
and serve society-with the help of members, 

including Thomas Edison. Join us. Together 
we can do even more. 

To join AAAS or renew your membership, access 

join.aaas.org or call in the U.S. 202-326-64I7 or 
international +44 (o) 1223 326 500. 

1 AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Advancing science * Serving society 
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HealthCap IV 

SEK 3,000,000,000 

To invest in commercialisation 

of high quality science in the medical field. 
Contact us! 

EXCLUSIVE INVESTMENT ADVISOR 

Odlander Fredrikson Group 

PARTNERS 

Bjorn Odlander, M.D., Ph.D. 

Peder Fredrikson, B.Sc. 

Magnus Persson, M.D., Ph.D. 

Staffan Lindstrand, M.Sc. 
Anki Forsberg, LL.M., MBA 

Per Samuelsson, M.Sc. 

Johan Christenson, M.D., Ph.D. 

VENTURE PARTNERS 

Eugen Steiner, M.D., Ph.D. 

Carl-Johan Dalsgaard, M.D., Ph.D. 

SENIOR ADVISORS 

Frank Caufield 
Louis C Gerken III 
Prof. Bertil Hallsten 
Prof. Louis Ignarro 
Per-Olof Martensson 
Prof. Bengt Samuelsson 
Prof. Mathias Uhl6n 

HealthCap 
Strandvagen SB I SE-114 51 Stockholm I Sweden I Phone +46 8 442 58 50 

18 Avenue d'Ouchy I CH-1006 Lausanne I Switzerland | Phone +41 21 614 35 00 

www. healthcap.se 



AEGEAN 
ODYSSEY 

In 2003, we invite you to join the 
Aegean Odyssey, May 19- June 2, 
2003. If you are interested in the 
origins of Western Civilization, there 
is no better place to pursue those 
interests than Greece. 

On the Aegean Odyssey, we will 
retrace the steps of the ancients as 
we learn about their cultural heritage. 
Like the Athenians in the 5th Century 
BC, we will pay homage to the great 
Parthenon temple on the Acropolis, 
and visit the Oracle at Delphi against 
the backdrop of Mt. Parnassos. Like 
Homer's heroes afew centuries 
earlier, we will cross the "wine-dark 
sea" to the islands of the Aegean. On 
Crete, we will attempt to unravel the 
mysteries surrounding the enigmatic 
Minoans. Where did they come from, 
what language did they speak, and 
what brought about their downfall 
over 2,000 years ago? 

In May, the Greek fields and road- 
sides will be awash with wildflowers. 
We will also focus on human impacts 
through the ages, and the major 
challenges facing Greece today. 

For a detailed brochure, 
please call (800) 252-4910 

May 19- 
June 2, 2003 

Leading this expedition will be 
Dr. Ken Sheedy, Director of the 
CenterforAncient Numismatics at 
Macquerie University in Sydney, 
Australia. Ken has been a popular 
leader of severalAegean Odyssey 
Expeditions. 

We invite you to join us for this 
singular adventure! $3,495 per 
person + 2-for-l air from JFK. 

AAASTravels 
17050 Montebello Road 

Cupertino, California 95014 
Email: BetchartExKaren@earthlink.net 
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Science 
CARE E R S 

www.sciencecareers.org 

job postings 
resume/CV database 

e-mail alerts 
employer profiles 

Science's 

Signal I ra nsduction knowledge environment 

Featuring original artides from leading researchers, Science's 
Signal Tran-shction Knowledge Enviroinent (STKE) is an essential 
tool for scientists in cell or molecular biology. 

Subscribe online or have your librarian coilitI AAAS at 202-326-6417 
or at nlemberslip2@aaas.org about institutional subscriptions. 

Visit www.stke.org to discover all of the 
signaling resources you need... 

STKE IS AN INTERACTIVE DATABASE Our Connections Maps schematically 
illustrate signaling pathways and provide easy access to our database 
of information on signaling components and their relations. 

STKE IS A WEEKLY ALERTING SERVICE This Week in Signal Transduction 
summarizes the best signaling papers in the literature. 

STKE IS A LAB MANUAL Protocols feature detailed instructions for new 
signaling-specific techniques to apply in your own lab. 

STKE IS A WEEKLY REVIEW JOURNAL Fully citeable and indexed by Med- 
line, STKE features original Reviews and Perspectives not found any- 
where else. 

STKE IS A LIBRARY Via the Virtual 

Journal, access is available to the 
full text of signal transduction 
related papers from over 40 peer- 
reviewed journals. 

tkeo 
www.stke.org 

Signal Transduction (nowledge Environment: A product of Science and Stanford University Libraries 
AAAS 
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Science's 

Breakthrough 
of the Year- 

What will it be? 

for yourself- 
FREE ACCESS 

Breakthrough of 
the Year issue . 

beginning 
20 December 2002 

FREE access as soon as the issue is posted! 
**** Register today at www.sciencemag.org 
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If a picture is worth a thousand words, 
EndNote 6 is worth a million. 

EndNote 6 smartly advances research and publishing by 
organizing images with text, and by providing built-in Microsoft? 
Word templates for a variety of journals. Long known for 
Bibliographies Made Easy, EndNote 6 now defines Manuscripts 
Made Easy. 

Organize images and files in your EndNote 6 library 
EndNote 6 allows you to organize more than just text. Any 
type of generic image (e.g., BMP, TIFF, JPEG) or application file 
(e.g., Micosoft Excel, PhotoShop, ChemDraw) can be managed 
along with your text references using the new image and caption 
fields in any reference type. Now you can apply keywords and 
search for nontextual data the same way you do for references. 

Access images and create a figure list automatically 
Cite While You Write' provides an easy way to search for and 
insert figures into your Microsoft Word manuscript. EndNote 6 
tracks inserted figures the same way it does references and 
automatically builds a figure list for submission. 

Use Microsoft Word templates to create a manuscript 
EndNote 6 introduces built-in Word templates to guide you 
through the exacting manuscript requirements of publishers. 
Completed manuscripts are now submission-ready with all the 

key elements in addition to EndNote's instantly formatted in-text 
citations, bibliography and figure list. 

Join the millions of researchers, writers and students who use 
EndNote (patent pending) and discover for yourself how easy 
bibliographies and now manuscripts are to write. 

Visit www.endnote.com today and download 
a free demo for Windows or Macintosh OS X. 

THOIVISON 

ISI RESEARCHSOFT 

SI Web of 
KNOWLEDGE S 

Sales: 800-722-1227 * 760-438-5526 * Fax: 760-438-5573 
info@isiresearchsoft.com * www.endnote.com 

D Copyright 2002 Thomson ISI ResearchSoft. EndNote is a registered trademark of Thomson ISI. All trademarks are the property of their respective companies. 

- .. X 

"Until now, searching for images 
and other files to cite in my paper 
was tedious. EndNote has solved 
that problem. Now I find them 
quickly and can even click on the 
thumbnail to edit the image." 

-Alistair Campbell 
Lincoln University, New Zealand 



SciencHs 

Visit www.stke.org to discover all of the signaling resources you need... 

STKE IS AN INTERACTIVE DATABASE Our Connections Maps schematically 

illustrate signaling pathways and provide easy access to our database 

of information on signaling components and their relations. 

STKE IS A WEEKLY ALERTING SERVICE This Week in Signal Transduction 

summarizes the best signaling papers in the literature. 

STKE IS A LAB MANUAL Protocols feature detailed instructions for new 

signaling-specific techniques to apply in your own lab. 

STKE IS A WEEKLY REVIEW JOURNAL Fully citeable and indexed by Medline, 

STI(E features original Reviews and Perspectives not found anywhere else. 

STKE IS A LIBRARY Via the Virtual Journal, access is available to the full text 

of signal transduction related papers from over 40 peer-reviewed journals. 

Featuring original articles from 

leading researchers, Science's Signal 

Transduction Knowledge Environment 

(STKE) is an essential tool for scientists 

in cell or molecular biology. 

Subscribe online or have your librarian 

contact AAAS at 202-326-6417 or at 

membership2@aaas.0rg about 

institutional subscriptions. 

=ne 
www.stl<e.org 

AAAS 
Signal Transduction l<nowledge Environment 

a product of Science and Stanford University Libraries 

Sirnal Transduction Icnowledgeenvironment 



LUXT Fluorogenic Primers offer 

sensitive, specific real-time PCR 
detection at about half the cost. 

Examine your options for real-time PCR 

detection. you could use dual-labeled 

probes, but they're expensive. you could 

use DNA binding dyes, but you'll get non- 

specific detection. Why compromise? LUX' 

Fluorogenic Primers provide the high per- 

formance of dual-labeled probes at about 

half the cost. 

No probes. With the Light Upon eXtension 

(LUXM) effect, you only need two primers- 

one with a single fluorogenic label, the other 

without-for accurate real-time detection. No 

probes. No quenchers. No wasted money. 

Real-time PCR of c-myc cDNA using 200 nM 
FAM-labeled LUX" Primer 
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Corporate Headquarters: European Headquarters: 

Invitrogen Corporation Invitrogen Ltd 
1600 Faraday Avenue Inchinnan Business Park 

nv~| i*troge ^'u ~ ~ Carlsbad, California 92008 U.S.A. 3 Fountain Drive 

I nvltrogen Tel: 1 760 603 7200 Paisley PA4 9RF, UK 
Tel (Toll Free): 1 800 955 6288 Tel: +44 (0) 141 814 6100 

life technologies Fax: 1 760 603 7229 Fax: +44 (0) 141 814 6260 

Email: tech_service@invitrogen.com Email: eurotechka invitrogen.c 
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ie perfect fit Choose the smart alternative 

-eal-time detection. Try LUXT Primers and 

how they compare to your dual-labeled 

be. Visit www.invitrogen.com/lux today. 

For an office near you go to: 

www.invitrogen.com 
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