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THIS WEEK IN Science 
Chemical Waves 
That Spiral In 

S~iral waves in .readion-diffusion 

edited by Phil Szuromi 

space, they find that certain 
Teamwork in Plants dements i f  felectromagnetism 

and gravity emerge from the 843 Are ecosvstems with more ~ l a n t  s~ecies mathematics. Bv no means a 
$sterns, seen initially in the Be- more pr<ductive? Debate ha; cente;ed on grand unificatiin theory, the 
lousov-Zhabotinsky (BZ) reac- whether productivity effects attributed to di- work does suggest that the 
tion, also occur in surface reac- versity were "sampling effects," sometimes interpreted as experi- symmetry properties of other 
tions and in many biological sys- mental artifacts, or as "niche complementarity," which is evidence systems may provide a route 
tems, such as CaZ+ release in for positive effects of diversity on productivity. Tilman et al. (p. for further study. 
cells. To date, all of the spirals 843) present the results of a 7-year field experiment in a Minneso- 
propagate outward from the ta grassland system which show that sampling effects explained ~~~~~d ~ ~ ~C, center. Vanag and Epstein (p. much of what happened during years 1 to 3 and that niche com- 
835) show that when the BZ re- plementarity took over in years 5 to 7. High-diversity communities 
action is run in water droplets can be markedly more productive than the best-performing Although the vaporization of 
dispersed in a water-in-oil emul- monoculture.The results have implications for the likely effects of graphite to form Cso and CTO 
sion, the spirals can run backward biodiversity loss on ecosystem function, and hence for applied produces these compounds in 
and propagate inward. Spirals habitat management and conservation. quantity, it has been difficult 
propagated inward when a criti- to  produce higher fullerenes 
cal droplet fraction of the mi- by this route. An initial step 
croemulsion was exceeded. And in Brevia ... toward the rational synthesis 

An analysis by Sagarin and Micheli (p. 1 of higher fullerenes would be 

High Seas 811) of the data set provided by the to accomplish this goal with 
Nenana Ice Classic betting competition Cso itself. Boorum e t  al. (p. 

Sea level is rising, but how in Alaska, where the moment that a 828) report the synthesis in 
quickly and why? Tide gauge wooden tripod falls through river ice in nine steps of polycyclic aro- 
records indicate that sea level the spring is guessed, indicates that the matic hydrocarbon (PAH) pre- 
has been rising at 1 to 2 mil- ice now breaks up on average 5.5 days cursor, C60H30# that loses hy- 
limeters per year (mmlyr) for earlier than it did 84yean ago, when the competition started. drogen under laser irradiation 
the past 100 years. However, the to form Cso. Control experi- 
Intergovernmental Program on A study of 3352 men and women in the Ivory Coast by ments with labeled com- 
Climate Change's evaluation of Levine et al. (p. 812) reveals that women work on average pounds and larger and smaller 
expected climate- and human- 2.75 hours longer than men, yet sleep for the same period PAHs confirm that the remain- 
related impacts suggests that of time, indicating that women spend less time at leisure ing bonds form directly during 
this value should be closer to 0.7 and nonwork-related travel than men. dehydrogenation and that the 
mmlyr. Cabanes et al. (p. 840; parent PAH does not merely 
see the Perspective by Church) fragment and recombine. 
report the results of satellite measurements of sea level between 
1993 and 1998 that show an average rate of more than 3 mmlyr. Vent Fauna of the Indian Ocean 
They calculate that most of this rise is due to thermal expansion of 
the oceans, and that the residual amount, presumably due to global Hydrothermal vents on mid-ocean ridges support a surprisingly 
warming, is about 0.7 mmlyr. Estimates based solely on tide gauge diverse fauna of chemosynthetic organisms. Although some 
values might overestimate the rate of sea level rise by a factor of 2. sparse sampling has been performed on the Pacific and Atlantic 

sea floor, little is known about the fauna from the Indian Ocean. 

The Universal Quantum Hall Effect? 
One of the pursuits of theoretical physics is the unification of the 
three pillars of modern physics-quantum mechanics, special rela- 
tivity, and general relativity. Unification of the first two principles 
has been done successfully with the development of relativistic 
quantum field theory, but unifying gravity and quantum mechanics 
has remained elusive. An ideal solution would be finding a quan- 
tum-mechanical wave function, or Hamiltonian, of a system from 
which relativity emerges. Zhang and Hu (p. 823) have taken the 
quantum Hall effect, a many-body effect involving electrons con- 
fined to a two-dimensional (2D) plane in a magnetic field, and gen- 
eralized the mathematical description to a 4D space plus time. Up- 
on examination of the low-energy states on the surface of this 

a Published online in Science Express 

Van Dover et a1 (p. 818) sampled and analyzed fauna from two 
hydrothermal vents, the Kairei and Edmond, along the Central In- 
dian Ridge. They found a potentially 
new family of scaly-foot gastropods, 
faunal affinities with some of the -/ 

,'. / 
western Pacific vent fauna, the ab- 
sence of some major Pacific fauna 
(such as tubeworms), and a domi- 
nant shrimp species that has only 
evolved in the past 500,000 years ...A . . 
that has affinities to ~tlantic-vent 
shrimp. The Indian Ocean fauna from 
these two vents represent a new bio- 
geographic province with affinities 

CONTINUED ON PAGE 743 I 
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to, and differences from, other oceanic ridge provinces that are thousands of kilometers 
away, but that are still in evolutionary communication over geologic time scales. 

Predicting Foot-and-Mouth Outcomes 
The current foot-and-mouth epidemic in the United Kingdom has devastated the live- 
stock industry there and has had substantial consequences both for farming and other 
sectors of the economy. Keeling et al. (p. 813; see the 5 October news story by Enserink) 
modeled the dynamics of the epidemic using an individual farm-based spatial model to 
study its spread. The spatial detail of the epidemiological data is much finer than for 
most other diseases and allows the exploration of the dynamics of disease at much 
greater resolution than is normally possible with livestock diseases. This aspect of the 
model will permit improved prediction of the likely course of the epidemic under vari- 
ous scenarios of disease control. 3 

Boron, Pectins, and Plant Cell Walls 
Plant cell walls are complex mixtures of complex carbohydrates as well as multiple other 
components. As the plant grows and develops, its cell walls must be altered in order to ac- 
commodate changes in cell shapes. O'Neill et a1 (p. 846; see the Perspective by Hofte) now 
show, through biochemical analysis and study of mutant versions of Arabidopsis, that dis- 
ruptions in the structure of rhamnogalacturonan pectins and their borate-mediated dimer- 
ization in the cell wall have striking effects on the plant's growth.Thus, the pectins, as well 
as the better understood cellulose fibrils, are both critical to cell wall function. 

Tiny RNA World Discovered 
Two small temporal RNAs (stRNAs), let-7 and [in-4, play an important role in the devel- 
opment of the nematode Caenorhabditis elegans. Let-7 is also highly conserved 
throughout bilateral animals, including Drosophila and humans. Are there other small 
regulatory RNAs? Three reports by Lagos-Quintana et al. (p. 853), Lau et al. (p. 858), and 
Lee et al. (p. 862) indicate that there are a very large number (>60) of these tiny -22- 
nucleotide microRNAs (miRNAs)and that they have molecular characteristics similar to 
the two known stRNAs. The miRNAs are developmentally and tissue-specifically ex- 
pressed and are conserved between different organisms. Some of the RNAs are orga- 
nized in an operon-like fashion and may be processed from a single precursor. In a Per- 
spective, Ruvkun calls the RNAs the "biological equivalent of dark matter" and suggests 
that they may provide a potent means for regulating gene expression. 

A Sense of Direction 
lntracellular signaling events that regulate chemotaxis 
are thought to be restricted to the edge of the cell that 
faces the highest concentration of attractant. However, a 
chemotactic Dictyostelium amoeba displays a constant 
and uniform surface distribution of its chemotactic re- 
ceptors. Ueda et al (p. 864) have used single-molecule 
imaging on live Dictyostelium cells to determine that the 
ligand binding kinetics of chemotactic receptors at the 
leading edge is different from other locations on the cell 
surface. Thus, the mechanism for directional sensing re- 
lies on differences in the signaling state of the receptors. 

Genetic Response to a Pathogen 
Different classes of pathogens infect and propagate themselves within their hosts by 
highly diverse means. Specialized dendritic cells (DCs) encode pathogen-specific molec- 
ular patterns and then direct the most appropriate immune response. Huang et al. (p. 
870; see the Perspective by Modlin and Bloom) scrutinized genes expressed by DCs in 
response to viruses, bacteria, and fungi using microarray analysis. Along with a central 
cohort of genes that were expressed regardless of the pathogen encountered, large non- 
overlapping sets of genes were also induced, which suggests that highly tailored pro- 
grams of expression occur. 
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Pure & Simple... 

Pure Simple 
Produces plasmid DNA suitable for fluorescent Cost effective for plasmid isolation (<$I OK 
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 
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No Further. 


When you need to anafyze complex molecular structures, you 


need the best visualization tods. Used by industry leaders, 


StereoGraphicst CrystalEyes3 and Monitor ZScreen 2000i are the 

professional's choice. Whether you are looking for active shutter 

eyewear or a passive polarizing system, StereoCraphics Corporation 

has the best solution for your stereo viewing needs. 

For More Information: 
Call Toll Free: 866-455-1490 
Visit: www.stereographics.com/sml 
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Finally! Efficient and 
Functional Protein Delivery. 

BioPORTER"Protein Delivery Reagent 
Direct delivery of proteins and peptides 
into living cells 

Fast and efficient 

Easy to use and stable 

BioPORTER protein delivery reagent is  the 

that effectively translocates proteins into 
first and only lipid-based delivery system 

living cells! * BioPORTER makes proteins or 
peptides directly available to cellular Fig.A/B FITC-Antibody or P-gal Delivery Into 
processes without the need for transcription Mouse Fibroblasts 
and translation. BioPORTER reagent 
interacts non-covalently with the protein or 
peptide of choice and forms a protective 
vehicle for immediate delivery into cells. 

Now your protein or peptide can be 
directly available for a variety of studies 
like intercellular signaling pathways, cell 
cycle regulation, control of apoptosis, 
study of oncogenesis and transcription 
regulation. Call GTS today to speed up 
your functional protein studies with the 
BioPORTER protein delivery reagent. US and worldwide patents pending 

I.Zelphati, 0 et a1 (2001)Paper in press: j. Biol them. BioPORTER is a registered trademark of 

published on July 10,2001as manuscript MI04920200 Gene Therapy Systems, Inc. 



We develop innovative pharmaceuticals for the treatment of cancer. 

So that cancer 
doesn't stand in the way 
of your dreams. ventis 

1 

Mill ions of people are diagnosed with cancer every year. This disease hampers 

the prospects of many for a long and fu l l  l i fe. At Aventis, one of the world's leading pharma- 

ceutical companies, we offer innovative drugs for the treatment of common cancers, such as 

breast, lung and colorectal cancer. Our scientists are ut i l iz ing new technologies, including gene 

therapy and immunology to  develop new agents for the treatment of head and neck, lung and 

gastric cancer. Our goal is to develop more effective treatments for cancer; ones that give 

people a better chance to make their dreams come true. 

Aventis Pharma AG, F rank fu r t  a m  Ma in  (Germany) www.aventis.com 



Viewed ob 
The new digital Camera-Systems of Leica Microsystems 

Whether universal beginners version or High-End solution, wi th up to 12 megapixels and 

600 seconds exposure time - Leica DC cameras offer a modular product concept for every 

application and every requirement. In addition, there are countless options for recording, 

editing and archiving microscope images. If you would like a more exact picture, visit our 

website at: www.dc.leica-microsystems.com 

Leica Microsystems Ltd Telephone t 41  71 727 31 31 ,&$a~. IIII-
Business Unit S M  Fax t 41  71 727 46 76 
CH-9435 Heerbrugg (Switzerland) For local agencies: www.leica-microsystems.com MICROSYSTFiMS 



Introducing GenePix Pro 4.0 Array Analysis Software. 
More powerful and flexible than ever, still fully 
integrated with GenePix Array Scanners, and just 
as easy to use as always. Now you can go forth 
and quantify your arrays with the speed and 
accuracy required for efficient and exacting 
interpretation. 

Q u a n t i f y  and corrcct experimental variation with t l i r  highly 
flexible normalization tool. You specify how to calcuiate t h r  
normalization factor, and how to  apply i t  to  your data. 

Q u a n t i f y  and highlight features selected by your own crlterla 
using the powerful feature flagging query dialog. Flagged data 
is tracked through all stages o f  analysis. 

Quantify with greater accuracy using autoniatic scanner 
calibration. You now have access to  infortnative GenePix Arrav 
Scanner calibration tools for daily performance tuning al)ci 
scanner matching. 

Q u a n t i f y  four-color images to  expand the scope of your 
experiments. 

Q u a n t i f y  faster using the image map to  effortlessly navi- 
gate large arrays. 

Q u a n t i f y  your results in customized reports. GenePix Pro 4.0 
includes even more ready-to-use scripts for a ~ t o r n a t i o t ~ .  
quality control, and data analysis. Custotr;i;.e any rrporr to  
do exactly what you need. 

Q u a n t i f y  signal using new backgro~~nd correctiot? o!~t ic ty i  
for even greater flexibility. 

Quantify anywhere. Network licenses are now availabir 
Analyze data from anywhere on your network or on the road. 

As always, three copies o f  GenePix Pro 4.0 are included w ~ t t ~  
each GenePix Array Scanner purchase. GenePix Pro 4.0 is also 
available as a stand-alone product. For more inforrnatior (1, 

t o  request your free demonstration copy, contact Axon loday 
on the web at  www.axon.com or phone + I  -510-675-6200. 

Axon Instruments, Inc. 







to systems-orientedprotein analysis 
and function. -1Published by I ~ OArnerlcan Chemical Society hnp-lipubs aca orgiJPR 

The Journal of Proteome Research will publish original 
research papers, communications, technical notes, perspectives, 
and reviews that showcase the advancement of understanding 
of protein chemistry. In addition, sections of this new bimonthly 
inurnal will feature research highlights from other ~ublications,--.---.~- --- - - ~ - ~- - -

V V 

that pertain to this discipline, as w7ell as current events, book and 
software reviews, and an upcoming course and symposia calendar. 

Benefits to Authors 
oABSOLUTELY NO PAGE CHARGES- authors will not have 

to pay page charges under any circumstances. 

aOnline Manuscript Submission-theJournal of Proteome 
Research is now accepting manuscript submissionsonline. 
Go to http://pubs.acs.org/JPRto submit. 

Enhanced Graphics Capability Online- authors may post Web-
enhanced graphics and supplementary information FREE of charge. 

FREE Color at the Editor's Discretion-Editor may approve the 
use of color-at NO CHARGE to the author. 

050 FREE Reprints-authors will receive 50 FREE reprints via an 
electronicreurints URL. 

PRIMARY TOPICS 
New approaches to sample preparation, 
including 2-D gels and chromatographic 
techniques 

0 Advances in high-throughput protein 
identification and analysis 

Array-based measurements 

Structural genornicsdata related to 
protein function 

0 Research on quantitative and structural 
analysis of proteins and their post-trans-
lational modifications 

0 Metabolic and signalpathway analysis, 
includingmetabolomics and peptidomics 

Protein-protein, protein-DNA, and 
protein-small molecule interactions 

* Computationalapproachesto 

I
predict protein functionSubmit your Research Today? Use of bioinformatics/cheminformatics

GOto ht@://p~b~.~cs.~rg/JPR to mine and analyze data I 



Eppendorf AG and Science have initiated a new 

annual research award of $25,000. The award 

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 award 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/award2002or visit Science 

Online at www.scienceonline.org. 

http:www.scienceonline.org


Unleash the power of productivity. 
Today's labs are under tremendous pressure to achieve geometric gains in productivity. Many are turning to Tecan. From our 

world-class instruments and readers, automated workstations, and robotic systems, to revolutionarynew innovations like our 

LabCD" microfluidic assay platform, Tecan can help unleash the power of productivity in your lab. Call one of our automation 

consultants today or visit www.tecan.com. 

Cenomics Proteomics Drug Discovery Clinical Diagnostics 
For a current listing of Tecan offices, call +41 1 9 2 2  8 1  11; in the U.S., call 800 338 3226. (6TECAN. 
e2001TECAN Schweii A 6  Al l  rlghti reserved 
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www.scienceproductlink.org 

Find out about products advertised in Science - instantly. 

Science announces a great way to find out about 
new products advertised or featured in Science -
instantly. Science's Product Link is a new online 
reader service program and online product 
information service that allows readers to search 
for products advertised or featured in Science by 

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

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

I f  you prefer, you can request to  have product 
information delivered via 

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

Science 
Discover the Future 



-- 

-Adam Summers, 

Universiiy of California, Berkeley Access more content with EndNote 5! 


Most of your research today is done online Through EndNote 5's easy interface, you can 
connect t o  over 280 online sources including subscription resources such as the IS1 Web of 
Sc~ence, Ovd  and SilverPatter, 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 t o  re-type a reference! 

"Cite While You Write is the 
crown jewel of EndNote" It's easy to see why over 300,000 researchers, writers and students use EndNote as their 

-Alistair Campbell, easy bibliography writer. Visit www.endnote.com and download a free demo today for 
Lincoln Universi~ New Zealand Windows or Macintosh. 

The # 7  ...Bibliographies Made Easy " 

-

Bibliographic Program 
More than 300,000 Phone 760-438-5526 

Is1 RESEARCHSOFT 
Fax 760-438-5573

users worldwide! 
 MOMSON SCIENTIFIC E - M ~ I Iinfo@~s~researchsoftcorn KNOWLEDGE 



s Software 

I Easy-to-use microarray data 
analysis software 

I Integrated relational database 
I Intuitive graphical user interface 
I Analyzes two-color spotted 
microarray data 
Flexible, built-in filter and 
normalization methods 
Web-based 

info@iobion.com 
www.iobion com 

mailto:info@iobion.com


@ M A X I M I M I Z E D  S /N  RATIO FOR WIDE RANGE OF L I G H T  LEVELS 

@ S U B - M I L L I S E C O N D  CAMERAS 

@VOLTAGE, CALCIUM and I N T R I N S I C  S IGNAL IMAGING 

@SIMULTANEOUS ELECTRICAL RECORDING 

@ USER-FRIENDLY SOFTWARE 

@TURN-KEY INTEGRATED SYSTEMS 

FOR LOW LIGHT LEVELS 	 FOR HIGH LIGHT LEVELS 

CCD-$31 @PLv~~ P I ~ I ; ~ ~ : ~~ I R  
~ - ~ l O ! i ~ d - ~ ~ c ~ l ~.\ ~ i i l * i t $ ]t?xtcl~l;t ig*lslVt!2 	 ib / t<*to<! : t j t /?  l . r f ' t t 8 i  : t j t < * f j i i l ? l  \Qs.(?,#! 

2 Kips (full frame) 	 1.6 Kips (full frame) 
5.0 Kips (binned) 	 24 x 24 pixels 

* 	80 x 80 pixels Very large dynamic range (>I7 bits) 
14 bits and deep wells 1300,000 e-) WuTech H-469111 photodiode array 
Very low noise (10 e- at 1 Kips) * Compact integrated design 
Back-illuminated 

Epitlsn I s l e s -  Australia: Germany, Austria, China; Hona Kong: Japan: 

2 e - ? l u x 7  Fraqce. SDR C l ~ n ~ c a l  Technology and S k i t z e r l a n d :  Cl inr tek S c ~ e n t t ~ c  Lttl. Shosh~n Em C o r p o r ~ t o n  

Emall, prterBsdr.com.a~~ \ '~utron Systrms Crnhti Emall. ,ales@ctsch~na.com.hk Emall, shoeni@sun-+net or.jp 

w~~v .sd r . con i .au  E ~ J I I .GkoetinBv~s~tronde w~vw.ctich~na.coni. l ik 

and Soain: 

Calrn Rese~rcl i  i td .  

Eni,~~l:, a le \@ia~rnneb .~o~ i i  



With UniqueProbeomicsTechnologies 

r e e fo l d i n a  

t h e  .II 


human 




Who savs 


I 
/ doesn't matter? 

Functional Cenomics Begins with a Full-Length "cDNA Clonew* 

- Almost io,ooo genes available, many of which code for hypothetical proteins with no known function. 

- Apart from being able to search for your gene by its NM accession number or nucleotide sequence, 
you may select based on the presence of a specific protein domain or motif. 

- Additionally, you may select your gene by its sites of expression (limited institutional licenses available). 

- The full-length genes are provided with transcriptional promoters for direct expression in mammalian 
cells and for cell-free protein expression in a coupled transcription-and-translation system. 

= The following are examples of our growing collection of genes, which include those encoding proteins with 
specific domains or motifs: 90 7tm, 74 ank, 82 arf, 26 BRCT, 52 BTBIPOZ, 42 bZIP, 83 cadherin, 42 DEAD, 88 
EF hand, 67 EGF, 80 KRAB, 74 LRR, 54 PDZ, 88 PH, 68 PHD, 98 ras, 137 rrm, 50 SHz, l oo  S H ~ ,and 135 WD4o. 

O R I G E N E  T E C H N O L O G I E S ,  I N C .  

V i s i t  u s  a t  w w w . o r i g e n e . c o m  - o r  - C a l l  u s  a t  3 0 1 . 3 4 0 . 3 1 8 8  

*Our "cDNA clones" are provided in a complex environment of cofactors which, we believe, makes them nearly indistinguishable from the naturally-occurring form 


