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No alkaline lysis or cell harvesting 
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THIS WEEK IN Science 
Found in the Ozone 

Recombination of oxygen atoms 
and oxygen molecules in the up- 
per atmosphere can form ozone, 
and this process leads to enrich- 
ments in the isotopes 170 and 
1 8 0  by approximately the same 
amount above their natural 
abundances. This effect is puz- 
zling, because standard chemical 
wisdom would predict the en- 
richment of '80 should be about 
twice as great as that of I7O. Un- 
der other conditions, however, 
extremely large mass-dependent 
fractionation has been observed. 
Gao and Marcus (p. 259; see the 
Perspective by Thiemens) present 

edited by Phil Szuromi 

the isotopic characteristics of 

Single-Atom Delivery on Demand 
278 The manipulation of single-quantum objects 

is a key requirement for the engineering of 
microscopic quantum systems. Applications 

such as single-atom micromasers (microwave lasers), triggered 
single-photon sources, or deterministic entanglement of atoms 
all require the ability to deliver single atoms on demand to a 
desired location. The trapping and manipulation of atoms as 
neutral species is more challenging than for charged ions be- 
cause of the weak interaction of neutral species with electro- 
magnetic fields. Kuhr et al. (p. 278) have overcome these diffi- 
culties by combining magneto-optical trapping and optical- 
trapping techniques. They demonstrate the precision transport 
of single neutral cesium atoms over distances of 1 centimeter 
and the ejection of single atoms into free flight. a 

a theoreticaldescriptionof the transition state dynamics for this reac- 
tion that can explain why both mass-independent and mass-depen- 
dent oxygen isotope fractionation can be observed for ozone synthe- 
sis under different conditions. 3 

A Trick Shot in Quantum Billiards 
When a cloud of atoms is cooled and held in an optical trap and 
then allowed to cool again, the trajectories of the atoms will de- 
pend on the geometry of the confining walls imposed by light 
beams. Most trajectories will be chaotic, but some geometries 
exist in which the scattering processes satisfy momentum-selec- 
tion rules that give rise to stable trajectories. Steck et al. (p. 274; 
see the Perspective by Habib), using a system in which the atoms 
are confined in an optical standing wave and using a velocity-se- 
lection technique, show that for special regions of momentum 
space, termed "islands of stability," the atoms can tunnel be- 
tween one stable momentum state and its symmetric opposite. 
Time-slice measurements show that the atoms oscillate between 
the two stable momentum states. 3 

Faster Route to Fatty Acids 
In eukaryotic cells, the synthesis of polyunsaturated fatty acids 
(PUFAs), lipids that are critical for generating cellular mem- 
branes and signaling molecules, requires numerous steps by 
several enzymes to generate carbon-carbon double bonds. Metz 
et al. (p. 290) show that in certain marine prokaryotes and pro- 
t ist~, a more simplified scheme is at work. These microrganisms 
can produce PUFAs through the action of a single enzyme called 
polyketide synthase. These enzymes may prove useful in the 
synthesis of new anitbiotics. 

Boron in Magmas 
Subduction of a crustal plate leads to the formation of a volcanic 
arc, but the processes that generate the volcanoes' magmas remain 
poorly understood. Rose et a1 (p. 281) used the concentration and 

boron from melt inclusions 
trapped in olivine phenocrysts 
in basaltic lavas from Mount 
Shasta, California, to evaluate 
the melt process. The melt in- 
clusions contain a low concen- 
tration of isotopically light 
boron. Dehydration of the sub- 
ducting slab would reduce the 
amount of boron left in the 
slab residue. This residue may 
be re-equilibrated with the sur- 
rounding rocks and melted to 
produce the Mt. Shasta lavas. 

Parkinson's Disease 
Comes Together 

The cause of most cases of Parkinson's disease, a neurodegener- 
ative disorder, is not known, but in a few families that show 
clear inheritance of the disease, a mutation in one of three 
genes results in symptoms. Shimura et al. (p. 263; see the Per- 
spective by Haass and Kahle) show that the products of two of 
those genes, parkin and a-synuclein, functionally interact in the 
cell. Parkin, a ubiquitin ligase that tags other proteins for degra- 
dation, favors a substrate that is a p21 isoform of a-synuclein. 
When mutated, parkin cannot bind to or add ubiquitin to the 
synuclein isoform, and so the isoform builds up in the cell. The 
authors suggest that this overabundance of synuclein isoform 
causes the Parkinsonian degeneration. 

Squeezing Superconductivity into Boron 
Although theory has suggested that boron should superconduct at 
high pressure, conductivity measurements are difficult to make at 
very high pressures and cryogenic tem- 
peratures. Eremets et a1 (p. 272; see the 
Perspective by Geballe) show that boron 
does indeed transform into a supercon- 
ductor with a transition temperature of 6 
K at a pressure of 175 gigapascals and 
1 1.2 K at 250 gigapascals. A phase transi- 
tion that changes the bonding in boron 
might accompany the onset of the su- 
perconducting transition. 

Sending Messenger RNA Messages I 
Certain plant viruses propagate their infection via the intercellu- 
lar transport of the viral RNA molecule. Kim et a1 (p. 287) now 
show that endogenous messenger RNA (mRNA) molecules in 
noninfected plants not only travel between cells, but also may 
execute their developmental functions in cells far removed from 
those in which the RNAs were transcribed. Grafts between toma- 
to plants with normal and mutant leaf shapes show that mRNA 
from the mutated gene responsible for the altered leaf shape can 

a Published online in Science Express 
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travel from the mutant graft stock into the wild-type graft scion and alter leaf shape in 
the otherwise genotypically wild-type scion. The promotion of mRNA from intracellular 
to intercellular information conduit complicates views of developmental regulation. 

Cryptic Damage 

Injury to the gastrointestinal (GI) tract limits the use of radiation for the treatment of 
cancer. According to the prevailing hypothesis, this so-called "GI syndrome" arises be- 
cause radiation therapy directly damages the epithelial stem cells within the intestinal 
crypts of Lieberkiihn and causes their clonogenic death. Paris et al. (p. 293; see the Per- 
spective by Folkman and Camphausen) argue that the actual target of radiation damage 
is the intestinal microvascular endothelial cells. Using mouse models, they found that 
pharmacological inhibition of GI endothelial apoptosis prevented radiation-induced 
crypt damage, organ failure, and GI death. Thus, it may be possible to reduce radiation 
damage to the bowel by administering endothelial survival factors such as basic fibro- 
blast growth factor. 

Divergent Interferon Signaling 

Two tools used by the immune system to fight viruses and bacteria are the interferons 
IFNdP and IFNy. These cytokines induce the transcription of antiviral and antibacterial re- 
sponse genes via the recruitment of signal transducer and activator of transcription 
(STAT)-1 proteins. In a study of a naturally occurring mutations, Dupuis et al. (p. 300) show 
that STAT-1 may direct immunity to viruses and bacteria through distinct pathways. A mu- 
tation that diminished phosphorylation of a specific tyrosine residue acted in a dominant- 
negative fashion to prevent the nuclear translocation of homotypic STAT-1 transcriptional 
complexes. In turn, this mutation correlated with a severe impairment of immune respons- 
es of individuals carrying the mutation to nonvirulent forms of mycobacteria. Remarkably, 
the same mutation did not affect viral immune responses and correlated with relatively 
normal nuclear translocation of a second heterotrimeric complex involving STAT-1. 

Viruses Get Nervous 

Infection with certain neurotrophic viruses can cause 
chronic encephalitis and progressive neurologic dis- 
ease. Although B cells have been shown to clear al- 
phavirus from neurons, less information is available 
on mechanisms by which T cells participate in viral 
clearance. In a study of a Sindbis virus infection mod- 
el, Binder and Griffin (p. 303), observed that mice 
lacking the capacity to mount a B cell response could 
nevertheless clear the virus from neurons within the 
spinal cord and brain stem but not from cortical neu- 
rons. This T cell dependent clearance was recapitulat- 
ed in the absence of both B and T cells by using re- 
combinant viruses that express interferon y. Distinct 
mechanisms appear to be important in the selective 
immune clearance of virus from populations of neu- 
rons in the central nervous system. 

Pain, Emotion, and Engogenous Opioids 

The p-opioid receptors are implicated not only in the action of opiate drugs but also 
help mediate stress and pain. In a positron emission tomography study, Zubieta et al. (p. 
31 1 )  investigated normal human volunteers during episodes of experimentally induced 
and controlled pain. They detected significant endogenous opioid release and interac- 
tion with p-opioid receptors in the contralateral thalamus, hypothalamus, and insula, in 
the ipsilateral amygdala, and bilaterally in the cingulate cortex and prefrontal cortex. 
They also found direct evidence for the role of p-opioid receptors in the regulation of 
the individual subjective experience of pain. Thus, the endogenous opioid system, 
through the activation of p-opioid receptors in specific brain regions, is involved in the 
attenuation of sensory and pain-specific emotional responses. 
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Circle No. 23 on Readers' Service Card 



CONTINUOUS CLEANING ON-DEMAND HEAT STERILIZATION 
Thermo Forma Steri-Cycle CO, Incubators protect your work by combining the best of both worlds-a continuous air filtration process that cleans 
24 hours per day and an on-demand heat sterilization cycle available at the touch of a button. 

HEPA Filter Airflow System's continuous cleaning: Heat sterilization cycle's on-demand contamination 
elimination: 

- Achieves Class 100 air quality within 5 minutes of 
door closing - Destroys mycoplasma, fungi, molds, yeast, bacteria, 

- Resides inside the chamber for ultimate effectiveness and even hard-to-kill spores 
- Uses gentle, directed, laminar airflow techniques - Available at the touch of a button 
- Entraps particulates and prevents their escape - Constantly provides status updates 

- Can be run conveniently overnight 

Class 100 and heat sterilization claims are verified by third party testing and supporting documentation. Steri-Cycle CO, Incubators-a triumph 
over contamination, and another ideal culturing environment from the world leader in CO, incubators. Contact us today for details. 

P.O. Box 649 Marietta, OH 45750 740-373-4763 Fax: 740-373-6770ThermoForma USA and canad. 800-848-3080 An ISQ 9001 Company 
International Distributors Worldwide 

A Thermo Electron business 
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EndNote 4 is a brand new version o f  the world's most popular bibliographic software. 

More than 250,000 researchers, scholarly writers, and students use EndNote t o  search online 

bibliographic databases, organize their references, and create bibliographies instantly and 

automatically. And now, w i th  EndNote 4, researching and writ ing is easier than ever before! 

~ n d ~ o m  
Bibliographies Made 

Customize your reference Create one-step bibliographies ~ v e *€&6ev! 
display. Click-sort column head- in Microsoft Word and w 
ings, choose fields to  view, and Wordperfect with advanced 
preview formatted references in bibliographic details (e.g.grouped Visit Our websil;e and download 
hundreds of styles. references,text notes in bibliogra-

~hv,anonnnous works). 
a FREE demo. www.endnote.com- Toolbars, drag and drop, and , ,  , 
AustraliaINew Zealand: infc~@crandon.com.au

contextual menus allow for easy .Includes more than 400 journal Baltic NationsIRussia: kundse~ice@programpaketet.se 
navigation and data management styles (e.g. Science,APA, Cell) France: info@ritme.com 

Germanv: salesbcitewise.com 
Search Internet databases such 
as PubMed and BlOSlS from 
within EndNote and save search 
strategies for later use. 

-
Japan: endnote@usaco.co.lp 
Netherlands: info@disc-net.nl 
Scandinavia: kundse~ice@programpaketet.se 
Spain: stsc@ctv.es 
Switzerland: info@scientifii:-solutions.ch 
UK: sales@citewise.com 

IS1 RESEARCHSOFT 
--

MOMSON SCIENTIFIC 



TODAY TOMORROW TOYOTA 


In 1997, Toyota was the first car company 
in the world to mass-produce a hybrid 
vehicle. By combining gasoline and electric 
power, the Prius reduces smog-forming 
emissions: cuts gas consumption in half, 
and, in short, has revolutionized the way 
cars affect our environment. 

Even so, we're not resting on our laurels. 
The Toyota Hybrid System is being further 
refined, to make it cleaner and more 
efficient. And we're continuing to  search 
for even greener forms of transportation. 

The next step? A hydrogen-powered fuel 
cell vehicle whose only emission is pure 
water. And beyond that, who knows. But 
no matter what fresh alternatives are 
discovered in the future, they won't be 
found overnight. They'll be the result of 
90% perspiration. And 10% inspiration. 

1.6 '835-i. 2.--.e,su;e.neris and ox<dssa: r,,rmgm Ccrnpared io ?he average car 'L'iOil% , ~ i i ~ i 2 r b i ? ~ , i  
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DISCOVERYLINKT"FROM IBM LIFE SCIENCES. Across multiple data source:;, find lvha~you 
need in realtime with a single query. To download a free white paper, visit ibm.com/discover~ilinkI I 
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P anies and academic institutions. Just send us 
your peptide sequence and leave the rest to us.* 

@ Custom Peptide Design & Synthesis 

Conjugation to Carrier Protein 


a lmrnulnization into Two Animals 


@ Sera Collection 

Save yourself the time and hassles involved in antisera production. 

Cali Sigma-Genosys at 877-710-2502. 

"Sigma-Genosys also offers a partial antisera service, in which you supply the antigen and we perform 
the immunization and sera coliection. Optional senfices such as protocoi extensions, ELlSA and affinity 

purification are also available. Contact our in-house representatives for details. 

L E A D E R S H I P  I N  L I F E  S C I E N C E  A N D  H I G H  T E C H N O L O G Y  

1442 LAKE FRONT CIRCLE - THE WOODLANDS, TX 77380.3600 
877-710 1 5 0 2  .FAX: 281-363-2212 - EMAIL: GlNFORMATlONISlAL.COM A Member of the Sigma-Aldiich Farnly 0 

Have questions? 

Call us. Whether you're a 

novice or pro, you can 

count on our technical 

support for answers. 
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Thrills are for amusement parks, 
not retirement plans. 

When vou're investins for vour retlre- vou look bevond the current ups and downs of the- ,  

ment, your stomach shouldn't be market. In short, you need TIAA-CREF. 

t ~ e dup in knots. Building the At TIAA-CREF, retirement investing is our maln 

substantial assets you'll need focus. For over 80 years, our resources have been 

for the future requires dedicated to helping people in education and 

careful planning and research build a comfortable and secure financial 

a partner with the future. We've accomplished this through a 

combination of exceptionally managed long-term 

investments, outstanding customer service, and 

remarkably low expenses that keeps more of your 

money working for you. 

There's a lot r~dingon which retirement company 

you choose. So call us today at 1 800 842-2776 or 

visit us online at www.tiaa-cref.org/ras.Because 

while retirement should be exciting, planning for 

it doesn't have to be. 

Ensuring the future for 
those who shape it:" 
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For more complete lnformat~onon our securit~esproducts, call 1 800 842-2733, ext. 5509, for prospectuses Read them carefully before you Invest TIAA-CREF lndlvldual 
and lnstitutlonal Serv~ces,Inc and Teachers Personal InvestorsServces, Inc. d~strbutesecurltes products Teachers Insurance and Annuty Assocation (TIAA), New York, NY 
and TIAA-CREF Llfe lnsurance Co., New York, NY Issue Insuranceand annultles TIAA-CREFTrust Company, FSB provides trust servces Investment products are not  FDIC 
insured, may lose value and are no t  bank guaranteed. 02001 Teachers lnsurance and Annuty Assocaton-College Retrernent Equtes Fund, New York, NY 01102 
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Dr Tony BUSB 

Head Of Centre 
Centre for Natural 

Research (CNPR) 

Dr Prdsanna Kolatkar 
Principal Investigator 
Institute of Molecular 
and Call Biology (IMCB) 

If you want to join the exciting revolution taking place in the biomedical sciences, Singapore is the place to be. We 

are not only the region's top biomedical hub, but also a key centre for private sector research, development and training. 

Be part of the exceptional progress being made in the study of diseases, especially those prevalent in Asia. What's more, 

the government is injecting SGD$2 billion into strengthening the research infrastructure, developing human capital, 

promoting private sector R&D and investing in promising ventures. Which means you could 

be at  the forefront of the next generation of biomedical breakthroughs. To be at  the cutting 

edge of this growing industry, call your nearest SEDB office today or visit uwnv.Biomed-Singapore.com 

SINGAPORE ECONOMIC DEVELOPMENT BOARD WORLDWIDE OFFICES: NORTH AMERICA. BOSTON Tcl (617) 261-9981 E.mn11 e d b b t l e d b  go, sg .C H I C A G O  Tcl (312) 565-1 100 
E-mall e d b c h C c d b p o i r p  .L O S  A N G E L E S  Tcl 1310) 553-0199 E-ma,) e d b l a @ e d b g o v i g .  S E W  YORK Tcl (2121 421-2200 L . m d  e d b n g b e d b g a i  rg .SAY P R h h C l S C O  Iel 1650) 591-9102 
E-mall e d b s l e c d b  g a r  rg .W A S H I N G T O N  D C  Tel (202) 223 25i0!1 E-ma))  cdbwd@edb gor i g  .EUROPE - F R A N K F L R I  Tel (40-691 273-9930 E-mnl l  c d b f l I e , i b s o \  rs .L O U D O N  
Tel (44-20)  7839-6688 E-mall e d b l n e e d b g o r  ~g  \ I ILAN T.1 (39-021 799-277  E  mall cdbml@cdb gor rg . PARIS Tel (33-11 4450-6830 E-mall e d b p r C c d b  go, ig  S T O C K H O L l l  
Tel (46 81 663  7488 E-mall e d b - t l e d b  gor s g .  A S I A .  H O N G  K O N G  Tel 1852) 2810-0036 E-mall e d b h k l e d b  go, r g  .JAKARTA Tel (62-21) 526-2158 F.-mlll cdblk@cdbEai  rg OSAKA 
Tcl (61.6) 6261-513112 E mall e d b a r e c d b  g a i  sg T O K Y O  Tcl 181-3)  3501-6041 E-mall e d b r o l e d b  go, sg . SI iYC,APORE Tcl 165) 336-2288 \Vcb5,tc h r i p  l o ruu  r e d b  
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The Perfect Cut - The First Time, Every Time 

Cell separation - Precise and contamination free 
Simply using gravity 

Leica Miccosystems I i c  Telepione 18WI 2 48.01 23 

2345 Waukegan Road Fax  (84714 05.01 64 

Bannockmrn I l l nos  60015 w eica-mic'osystems corn 
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STKE PUTS YOU 

ON THE RIGHT PATH 


ith standard features Whether you are in an aca- STKE is updated weekly and subscription information, or 

W l i k  e Connections Maps, demic or industrial environment, provides the perfect conlbina- contact AAAS at (202) 326-6417 

Protocols, Reviews, and Perspec- STXE will suit all your needs. tion of quick summaries and or membership2@aaas.org. 

tives, plus an extended list of Even if you're not specifically hll text access to research No one can know where new 

helpful e-tools like personaliza- involved in the field of signal papers from 23 publishers and insights in signal transduction 

tion options and interactive transduction, we offer special over 40 respected scientific might lead you, but STKEwill 

letters, Science's SLYE puts you features and options spanning journals. To subscribe to STKE, help you find the right path. 

on the right path for all the latest multiple biological disciplines. or for more information, visit 

signal transduction knowledge. S7KE at www.stke.org and click 

You're on the right pathTM 


SIGNALTRANSDUCTION ENVIRONMENT
KNOWLEDGE 
a ~roduct of Science and Stanford University Libraries 

http:membership2@aaas.org




You're looking
fl 


Read about the human genome -www.sciencemag.org 

I n  the 16 February issue, Science One thing is certain, the research 
published for the first time the entire contained in this issue of Science marks 
sequence of the human genome. The the true beginning of the genomics 
research findings contained in this revolution. Discover the future every 
issue mark a historic scientific event week in Science. 
that will have incredible im~ac t  on our 
future. The data may be mined to finally 
develop cures for cancer, AIDS, and Scienceother deadlv diseases. Or it mav offer -

clues to solie other biological mysteries. 
e ' s c o v e r  the Future 





Over30,000m e n ,  


Human Genome Map 
Three years to map, 800,000 weekly readers; 

30,00040,000 genes 148,000 weekly subscribers 

Put them together and it adds up to great science. 
On 16 February 2001 the world was 
changed forever. Science published the 
complete draft of the human genome. 
Scientists hailed the Celera gene map as 
precise, easy to read and comprehensive. 
Publication of the genome renewed hope 
that one day researchers might develop 
cures for deadly diseases such as cancer. 

Each week Science delivers seminal original 
research, breaking news, policy analyses, 
insights and perspectives to more weekly 
readers and subscribers than any other 
general scientific journal. From genomics 
to geophysics, Science publishes the latest 
leading-edge research findings first. Find 
the answers you're looking for with Science. 

Science-
Discover the Future 
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6
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Sources: Readership based on Harvey Research Readership surveys. publisher's 
own data. Subscriber number based on December 2000 BPA Publisher's Statement 



Phenotypic analysis 
Gene: G protein-coupled receptor 

Percent body fat 
Results indicate that percent 
body fat in homozygous mutants 
was significantly lower than 
that of the wild-type animals 
(1 1 % vs 22.5%). 

To provide the most comprehensive view of phenotypic changes, 

DeltaBase combines advanced imaging technologies with 

histopathology-the gold standard in medical diagnosis. With this 

information, you can quickly identify the high-quality drug targets 

that have the greatest therapeutic potential. 

Deltagen and DeltaBase are trademarks of Deltagen. Inc Delta!!en 0 ~e l tagen .  AII rlg,ts reserved 
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typic analysis protocols. More than 

data points are collected on hundreds 

se-relevant genes every year. 

d here is  just one of  those genes. 

types at your fingertips 

a browser-enabled interface, 


se subscribers can quickly review 


pare phenotypic data, images and 

ummaries from genes belonging 

families that have demonstrated 

egree of  success as drug targets. 

rmation can be used t o  identify 

gets and to  support decisions about 

utic value. In addition, animal 

for all targets in DeltaBase are made 

ble t o  subscribers for further study. 

over the powder of DelPaBase 
ore information on DeltaBase, aim 

browser t o  www.deltagen.com 

register for the online demo. 



I For more in ,visi rce web site at www.piercenet.comor call 800-874-3723. I
I Outside the United States, v&our web site or call 815-968-0747 to locate your local distributor or Perbio branch office. I 

3747 N. Meridian Rd. PO Box 117 Rockford, IL 61105 U.S.A. Tel: 815-968-0747 or 800-874-3723 Fax: t315-968-7316 
Belgium: Tel 32 53 83 44 04 France: Tel 0 800 50 82 15 UK: Tel44 1829 771 744 Germany: Tel49 228 9125 650 The Nt?therlands:Tel31 76 50 31 880 

Technical Assistance E-mail: TAQpiercenet.com Customer Assistance E-mail: CSQpiercenet.com Internet: whw.piercenet.com 
0P~erceChem~calCompany, 2001 Prlnted In the U S.A a Perbio Sclence Company 
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All products are created X manufactured by BioSource 

Affinity purified - both negativeipos~tiveselection 

Specificity is tested by peptide competition and/or 

mutant analysis 

Control pept~desand cell extracts available 

Sample and bulk pricing available 
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