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THIS WEEK IN Science 
edited by Phil Szuromi 

Toward Attosecond heated by Earth's atmosphere, 

Optics 
Oxide Nanobelts they will enrich the surface of 

1947 Nanotube and nanowire morphologies are minerals with 3He when they 
The development of femtosec- known for many materials. Pan et a1 (p. 1947) are deposited. Thus, the mea- 
ond-scale optical pulses, com- have now found that several metal oxides (in- surement of 3He normalized 
prising only a couple of cycles cluding zinc, tin, indium, and gallium) can to 4He in terrestrial sedimen- 
of the optical field, has opened form a "nanobelt" morphology tary rocks can provide an esti- 
the window on looking directly after thermal evaporation the mate of IDP flux. Mukhopad- 
at atom and molecular dynam- bulk oxide at high temperature hyay et al. (p. 1952) examined 
ics. However, there are some and deposition of the vapor at clays emplaced near the Cre- 
other processes, electronic re- lower temperatures on an alu- taceous-Tertiary (K-T) bound- 
laxation and ionization, that minum oxide surface. The ary and found that the IDP 
proceed on still shorter time nanobelts are between 30 and flux was constant during this 
scales. Observing the dynamics 300 nanometer wide, have time period. No additional he- 
of these processes will require width-to-thickness ratios of 5 l ium was added from the 
the development of yet shorter to 10, and can extend for sever- bolide impact, which is consis- 
pulses and the ability to mea- al millimeters. These oxide tent with the interpretation 
sure them. Drescher et al. (p. semiconductors have several applications in sensing and electron- that the bolide mostly vapor- 
1923; see the Perspective by ics that could be enhanced by this high-area morphology. ized. They also estimate a sed- 
Reid) now describe a technique imentation rate of the K-T 
for the generation and mea- boundary clay layer of 11,000 
surement of x-ray pulses 2.5 femtoseconds in duration that are years, which indicated that the K-T extinction event was rapid. 
shorter than the carrier field used for their generation. 3 

Switching Sides to Get Ahead 
The Quantum Mechanics of Micromechanics As the nervous system of the developing vertebrate embryo is 

In classical mechanics, a vacuum is a pretty dull place, but in quan- laid down, the guidance molecule netrin attracts the growth 
tum mechanics, it's quite busy. Quantum fluctuations of the elec- cones of advancing axons to the embryo's midline. However, as 
tromagnetic field give rise to fleeting moments in which virtual soon as the growth cones cross the midline, they switch alle- 
photons are created and annihilated. If these events take place in giance, ignoring netrin and instead responding to Slit, which re- 
the space between two uncharged plates, they cause a pressure dif- pels the growth cones away from the midline. Two papers tackle 
ferential that pushes the plates together-the Casimir effect. For how growth cones make their way through competing signals 
large-scale separations, these events have little consequence, but as (see the Perspective by Dickson). Stein and Tessier-Lavigne (p. 
length scales are reduced, as in the case of microelectromechanical 1928-3;  see the cover) show that this switch is the result of 
systems now being used as actuators, the effect could be signifi- the cytoplasmic domain of the S l i t  receptor, Robo, binding to the 
cant. Chan et al. (p. 1941) demonstrate that as separations are re- cytoplasmic domain of the netrin receptor DCC. Thus, the dwin- 
duced to the nanometer scale, quantum fluctuations do indeed play dling effects of netrin on growth cones is directly linked to their 
a significant role and must be considered in describing the opera- increasing responsiveness to the repellent effects of Slit. This in- 
tion of such microfabricated devices. 3 terlocked silencing mechanism prevents the growth cone from 

being trapped in a tug-of-war between the attractive and repel- 

Losing Oxygen lent activities of two opposing guidance molecules. Stein et al. (p. 
1976) address the mechanism by which netrin exerts its effects. 

The polar flux of 0+ out of Earth's atmosphere suggests that the In contrast to a recent suggestion that netrin acts through the 
atmosphere has lost an amount oxygen equivalent to 18% of its adenosine A2B receptor, the authors show that netrin binds di- 
current oxygen content during the last 3 billion years. Seki et al. rectly to the DCC protein and that A2B activation is not required 
(p. 1939; see the Perspective by Lundin) estimated the amount of for netrin's effects on axon outgrowth or neuron attraction.Thus, 
O+ that is actually lost through four escape mechanisms in the DCC is the primary receptor responsible for netrin's actions. 
magnetosphere. Their results suggest that only 2% of the oxygen 
has been lost during this period through these four escape routes. Bypassing Checks and Balances 
Either the oxygen is being recycled in the magnetosphere back 
into the ionosphere or a yet unknown escape mechanism lurks. The hepatitis virus type C tricks the host's ribosomes into recog- 

nizing and initiating translation of its RNA even though its RNA 

Extinction Clues in Space Dust lacksa 5' cap, which is added to host messenger ~ ~ ~ s - a n d  is the 
usual prerequisite for initiation. It does so by utilizing an internal 

Interplanetary dust particles (IDPs) carry a higher abundance of ribosome entry sequence (IRES) that lies directly upstream of the 
3He than do terrestrial rock samples because this species is im- protein-coding region of its RNA. Spahn et al. (p. 1959) used elec- 
planted by the solar wind. If small IDPs are not unduly frictionally tron microscopy to find that the IRES binds to the decoding sub- 

s Published online in Science Express CONTINUED ON PAGE 1857 
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unit of the mammalian ribosome. Binding triggers a conformational change that brings 
the adjacent protein-coding region into the decoding site and locks it into place in 
preparation for initiating translation and protein synthesis. 

Mysterious Resistance Revealed 
Resistance against the penicillin family of antibiotics has almost become universal 
among clinically important strains of staphylococci bacteria. When penicillin binds to a 
sensor on the surface of bacteria, a signal is transmitted across the cell membrane to 
cause removal of a DNA repressor protein and to allow the transcription of the various 
regulatory genes for expression of p-lactamase or of low-affinity penicillin-binding pro- 
tein substitutes. Zhang et al. (p. 1962; see the Perspective by Archer and Bosilevac) now 
show that penicillin binding to the sensor triggers self-proteolysis. The cleavage product 
then binds, either directly or via intermediates, to the DNA binding repressor protein. 
The repression is lifted in a second proteolytic step when the DNA binding protein is re- 
leased and transcription of the antibiotic-resistance genes starts. 

Turn Signals 
Growth cones at the tips of extending neurites dictate 
axonal guidance by translating extracellular cues into 
intracellular signals that then determine the appropri- 
ate direction to turn. Gomez et al. (p. 1983) report that 
localized calcium transients occur in filopodia that ex- 
tend from the growth cones. The frequency and ampli- 
tude of these calcium transients depend on the extra- 
cellular substrate, implicating the involvement of inte- 
grins in regulating the turning process. These calcium 
transients also appear to propagate back to the growth 
cone and affect global calcium dynamics. 

Recovering Ebola Virus 
Ebola virus, and i ts  ally Marburg virus, are nonsegmented negative-strand RNA viruses and 
members of the family Filoviridae. They cause fatal hemorrhagic diseases, but so far their 
occurrence has been in fairly restricted localities, mostly in western and central Africa. The 
"wild hosts" for these viruses are currently unknown. Molecular tools are needed for thera- 
peutic development and for responding appropriately to outbreaks of these and any new 
filoviruses.Volchkov et al. (p. 1965) have established a reverse-genetics system for rescuing 
Ebola virus from cloned DNA and generated mutants incapable of transcriptional editing of 
a key nonstructural glycoprotein. This mutant form of the virus expressed greater amounts 
of the envelope glycoprotein and was more cytotoxic. Further investigations should lead to 
insights into replication and pathogenicity of these viruses. 3 

Do You Hear What I Hear? 
The recognition of pitch is a two-part process in which the ear collects musical sounds, 
which are then extensively processed by the brain to produce pitch perception. To eluci- 
date the contribution of genetics and environment to pitch perception ability, Drayna et 
al. (p. 1969; see the news story by Holden) applied the Distorted Tunes Test (DTT) to 
284 monozygotic and dizygotic twin pairs. With the DTT, subjects have to recognize 
notes with incorrect pitch in simple popular melodies. There was a significantly higher 
correlation on DlT scores between monozygotic compared with dizygotic twin pairs, 
which indicates that there is a large inherited component to pitch perception. 

Boosting Transmitter Release 
In vertebrates, presynaptic neurotransmitter receptors are generally thought to inhibit 
transmitter release. However, Schmitz et al. (p. 1972) show that activation of high-affin- 
ity presynaptic kainate receptors at hippocampal mossy fibers facilitates glutamate re- 
lease from the synaptic terminals. This mechanism contributes in part to the unusually 
large frequency facilitation during trains of stimuli seen at mossy fiber synapses. 

3 Published online in Science Express 

www.sciencernag.org SCIENCE VOL 291 9 MARCH 2001 

Custom 

Libraries 

Custom Libraries 

in 96 or 384-Well 

Custom 
Gridding 
& Arraying 

Arraying of 
Libraries to 
Nylon Filters 
Up to 29,000 
Double Spotted 
ClonesIFilter 

Shotgun 
Sequencing 

Clones Picked - & Prepped 
High Throughput 
Sequencing & 
Assembly 
Full-Length 
Sequencing 

Call For Pricing on 
Your Project Today 

SEQWRIGHT 

THE FASTEST SERVICE IN 
THE INDUSTRY, WITH 

GUARANTEED RESULTS. 

Tel:? -800-720-4363 

Circle No. 11 on Readers' Service Card 



~ l ~ ~ ~ 

w a r a ' s  in te l l lGeneM D N A  Microarray S e r ~ e s  are l icensed b y  Affyrnetrixm 1 

Korea D I S T R I B U T O R S
BIOMEDICALS BOHAN (TaKaRa-Korea) Biomedical Inc. 

Fax (02) 577-3691 USA and tk. Atnerkms Lump. %IWMs4TAKARA SHUZO CO.,LTD. 
Phone : (02) 577-2002 

Chlnn PanVera Corporatlon BioWhltiaker Europe Cheng Chin Trading Co., Ltd. 
TaKaRa Blotechnology (Dalian) Co., Ltd. Phone : 800 791 1400 Austria :0800 201 538 Phone .c886 2 2331 31 11B i o m e d i c a l  Group 
Phone ' (041 11 763-2792 Fax : 608 233 3007 Belgium :+32 87 321 61 1 Fax. 1886 2 2382 2197 

Seta 3-4-1, Otsu, Shiga 520-2193. Japan 
Fax (041 1) 761-9946 E-mall ~nlo@panvera.com France 0600 91 1 981 cold spring~ i ~co,, ~ ~ ~ h ~ 

Phone: +81 77 543-7247 
Europe USA Germany : 0800 182 5287 phone +a86 2 2695 9990 

Fax: +81 77 543-9254 TaKaRa Biomedical Europe S.A. Fisher Scientific Netherlands : 0800 022 4525 Fax +886 2695 9963 
E-mall bio-srnBtakara.co jp Phone :133 1 41 47 23 70 phone ,800 766 7000 Switzerland 0800 836 620 
Hornepage: htlp.//www takara corn Fax +331 41 472371 Fax :800 926 11 66 UK :+44 118 979 5234 

Circle No. 3 on Readers' Service Card 

mailto:~nlo@panvera.com




Endotoxins are often co-purified with p lasmd DNA and Efficiency: Hghest transfection efficiency avalabe 

significantly reduce transfecton efficiencies in endotoxin- Yield: Up to 1.2 mg endotoxin-free plasmid DNA (so1 EUlrng DNA) 

sensitive cell lines. When it comes to high efficiency Convenience: Simple spin column format 

transfection, S g m a s  GenElute Endotoxn-free Plasmid Speed: Up to 12 preps in less than 2 hours 

Prep Kits out perform the competition in every way. Value: 40% more preps per kit than competing products 

For more information, or to place an order, call us toll free in the USA at 1-800-325-3010, 

contact your local subsdiary or visit us on the internet at www.sgma-aldrich.com. 

/- L E A o E R s H p  I L I E  S C I E N C E  A N D  H I T E c H N L o G  ##SIGMA 
SIGMA-ALDRICX CORPORATION BOX 14508 ST LOUIS MISSOURI 63178 USA 

Circle No. 23 on Readers' Service Card 



Drug D~scover] ! Research i :lnlci Scree,. l;g 

v 

Get it together for less? 
precisely. 

Buy a WallacTM brand 

instrument and you'll get 

up to 25% of the purchase 

price in NEN' brand 

Radioactive Reagents FREE! 
At PerkinElmer Life Sciences, we've 
always offered the world's most 
comprehensive line of instrumentation 
and reagents for complete life science 
research solutions. But now you can get Life Sciences 
everything your lab needs to perform a 
wide range of radio-based genomic. 
proteomic and drug discovery research 
applications for less. 

LVhen you purchase a IVallac MicroBeta * 
Wallac Wizard , or Wallac 140911414 series 
instrument from PerkinElmer Llfe Sclences 
you receive a 20% credlt of the instruments 

purchase price redeemable for NEN brand 
radioactive reagents. As a BONUS, if you 
use the credit within 6 months of your 
purchase, we'll increase the value of 
your FREE reagent credits to 25% of the 
instrument's purchase price! 

Get the industry's highest quality 
instrumentation, superior radioactive 
reagents, worldwide delivery, and 
world-class service and support. To get 
it together for less visit us online at 
www.perkinelmer.com/lifesciences or 
call (800) 551-2121 in the US, 
or +32 2 717 7911 in Europe. 

. 1  2 OR idetector 
Froglam ara,lahlr ti, mr>rti n,,i,t,rr. 

~ e ~ k i n i* * *  

,ife s c t e r i c e s  


Worldwide Headquarters: PerknEmer Llfe Scences Boston MA 021 18 2512 USA 18001551 2121 

European Headquarters: PerknEmer L f e  Scences Iniperastraat 8 B-1930 Zaventem Begun1 +32 2 717 791 1 


Techn~cal Supporl In Europe perk~nelnier europe@perk~nelnier corn 


n US and Rest of tdorld techsupporlaperknelnier con1 


NEN. \VIZARD and MiiroBetd are reg~stereil trademarks and  L\'allai arr tr,idi.rna~ksi l l  P r ~ k ~ n E I n l r ~  S ~ l r n r e , .In<.  % 2001 Pclh~nl.lnii,l Lllr S i  i w r i i  I,,. Iniand I \ ' ~ n S p ~ r t r a l  L ~ f r  

Circle No. 20 on Readers' Service Card 



Imagine. Through one system, you can leverage Celera's super-computing power, 
scientific know-how and fully integrated databases to  expand the capacity of your 
existing R&D infrastructure. Accelerate your ability to identify genes, genetic variability, 
phenotype-genotype relationships and their connection to disease and therapeutics with 
the Celera Discovery System. 

Visit www.accelerate.celera.com- - -- - to see our discovery system at work. 

Celera Discovery System 
Integrates t h e  World of 
Genomics 

Advances in high-throughput techniques for 

sequencing, investigating mRNA expression, 

protein-protein interactions and proteomics 

are generating ever-increasing amounts of 

data. The Celera Discovery System has the 

power and ability to integrate a broad set of 

data includina: a 


ICelera's exclusive genomes IGenBank and 

mul t i~ leother sources 1aene indices -
ontologies Iprotein motifs and domain 

databases Isequence trace files ISNP data, 

and more. 

Relationships between these data are defined 

through pre-computed similarity searches, 

domain searches, protein classification and 

the identification of orthologs and paralogs. 

Combine Celera's genomic and biomedical 

data with Celera's computational tools and 

super-computing power and you get a 

bioinformatics infrastructure right at 

your desktop. 

Celera can hejp you validate genes 
aa"re&rdy"identifled" by EST5 by  mapping 
them fa Celera's Human Genome, 



Genome. Our 4 . 5 ~  sequence of three strains 

of mouse (129/SvJ, DBA/2J, A/J) provides the 

reference coordinate system for mouse 

The Most Complete research. In addition,Celera has identified 

Assembly of the  Human millions of mouse SNPs. Celera's efforts to 

Genome overlay the mouse and human genomes to 

produce a "humanized mouse" model will 
Celera's human assembly provides the most 

facilitate discovery of previously unidentified 
comprehensive and accurate view of the 

genes and regulatory regions. 
Human Genome. Using approximately 5x of 

Celera human sequence data combined with 

BAC data from GenBank, Celera's ordered and 2.8 Mi l l ion Unique SNPs 
oriented Human Genome is the most Mapped to  the Human 
accurate and complete. Celera's Human Genome 
Genome establishes the genomic context to 

discover novel and full-length genes and The Celera SNP database is a powerful 

regulatory regions. It is fully integrated into resource for selecting informative genetic 

the Celera Discovery System which gives you markers that support and enhance gene 

the tools to analyze: discovery, drug targets, and toxicity profiling. 

ImRNAs Iproteins Iconserved genes, Celera's SNP database contains 2.8 million 

and more. unique Single Nucleotide Polymorphism 

collection of human SNI 
Ensuring Data Accuracy 
wi th  Comprehensive 

are integrated, mapped 

Annotation 
Genome coordinate system, and linked to 

mRNA, protein sequences and disease 

Celera builds a comprehensive view of human information. 

genes, proteins and mRNAs through its on- *& 

going investment in computational tools and 

expert annotation. Exclusive computational 

programs generate uniform data for quick 

and easy target identification. In addition,our 

staff of expert annotators validate and refine 

transcript structures, predicted proteins and 

gene family assignments. 

Circle No. 25 on Readers' Service Card 



www.sciencemag.org Science 
1 2 0 0 N e w York Avenue, N W 

Washington, D C 2 0 0 0 5 

Editorial: 202-326-6550, FAX 202-289-7562 

News: 202-326-6500, FAX 202-371 -9227 

Permissions: 202-326-7074, FAX 202-682-0816 

Subscriptions: 800-731-4939 or 202-326-6417, FAX 202-842-1065 

B a t e m a n House , 8 2 - 8 8 Hi l ls Road 

Cambr idge, UK C B 2 1 L Q 

(44) 1223-326500, FAX (44) 1223-326501 

EDITOR-IN-CHIEF D o n a l d Kennedy 

EDITOR Ellis Rubinste in 

M A N A G I N G EDITOR M o n i c a M . Bradford 

DEPUTY MANAGING EDITORS 

R. Brooks Hanson Katrina L. Kelner 

NEWS EDITOR 

Colin Norman 

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORS Barbara Jasny, Guy 

Riddihough, Phi l l ip D. Szuromi; SENIOR EDITOR/PERSPECTIVES Or la 

Smi th ; SENIOR EDITORS Gi lbert J. Chin, Pamela J. Hines, Paula A. 

Kiberstis (Boston), L Bryan Ray, Linda R. Rowan; ASSOCIATE EDITORS 

Lisa D. Chong, Marc S. Lavine, Beverly A. Purnell, H. Jesse Smith, 

Valda Vinson; ASSOCIATE BOOK REVIEW EDITOR Sherman J. Suter; ASSOCI

ATE LETTERS EDITOR Christine M. Pearce; ASSOCIATETC/WEB EDITOR Stewart 

Wills; INFORMATION SPECIALIST Janet Kegg; CONTRIBUTING EDITOR Kevin 

Ahern; EDITORIAL MANAGER Cara Tate; SENIOR COPY EDITORS Harry Jach, 

Etta Kavanagh, Barbara P. Ordway; COPY EDITORS Jeffrey E. Cook, Ja

son Llewellyn, Joshua Marcy, Monique Martineau, John Meade; 

EDITORIAL COORDINATORS Carolyn Kyle, Ellen E. Murphy, Beverly 

Shields; PUBLICATIONS ASSISTANTS Chris Filiatreau, Joi S. Granger, Jef

frey Hearn, Charlene King, Gail Murphy, Anita Wynn; EDITORIAL AS

SISTANTS Elise La f fman ; EDITORIAL SUPPORT ASSISTANTS Osa A toe , 

Christopher Kenny, Patricia M. Moore, Brian White; EXECUTIVE ASSIS

TANT Sylvia S. Kihara; ADMINISTRATIVE SUPPORT Patricia F. Fisher 

science_editors@aaas.org (for general editorial queries) 

science_letters@aaas.org (for letters t o the editor) 

science_reviews@aaas.org (for returning manuscript reviews) 

science, bookrevs@aaas.org (for book review queries) 

N E W S SENIOR CORRESPONDENTS Eliot Marshal l , Jean Marx; DEPUTY 

NEWS EDITORS Robert Coontz, Jeffrey Mervis, Leslie Roberts; CON

TRIBUTING EDITORS Elizabeth Culot ta, Polly Shulman; NEWS WRITERS 

Mar t i n Enserink, Laura He lmu th , Constance Holden, Jocelyn 

Kaiser, R ichard A. Kerr, A n d r e w Law le r ( B o s t o n ) , D a v i d 

Malakoff, Elizabeth Pennisi, Charles Seife, Robert F. Service (Pa

c i f ic N W ) , Gre t chen Vogel , John Davenpo r t ( i n te rn ) ; CON

TRIBUTING CORRESPONDENTS Ma rc i a Bar inaga (Berke ley , CA) , 

Kathryn Brown, Barry A. Cipra, Jon Cohen (San Diego, CA), 

Daniel Ferber, Ann Gibbons, Robert Ir ion, Charles C. Mann, Vir

ginia Morel l , Evelyn Strauss, Gary Taubes, David Voss, Ingrid 

Wickelgren; COPY EDITORS Linda B. Felaco, Daniel T. Helgerman; 

ADMINISTRATIVE SUPPORT Scherraine Mack, Fannie Groom; BUREAUS-. 

Berkeley, CA: 510-652-0302, FAX 510-652-1867, Boston, MA: 

617-542-5098, San Diego, CA: 760-942-3252, FAX 760-942-

4979, Pacific Nor thwest : 541-342-6290 

PRODUCTION DIRECTOR James Landry; MANAGER Wendy K. Shank; 

ASSISTANT PRODUCTION MANAGER Rob Masson; ASSOCIATES Rebecca 

Doshi.Vicki J. Jorgensen, Tara L. Kelly, Jessica K. Moshell 

ART DESIGN DIRECTOR C. Faber Smi th ; ART DIRECTOR Alan T. Stone-

braker; ASSOCIATE ART DIRECTOR Stephanie D. Halvorson; ILLUSTRATORS 

Cameron Slayden, Katharine Sutl i f f ; ASSOCIATES Hol ly Bishop, 

Joshua Moglia, Debra J. Morgenegg, Preston Morr ighan; PHOTO 

RESEARCHER Leslie Blizard 

SCIENCE I N T E R N A T I O N A L 

EUROPE (science@science-int.co.uk) EDITORIAL SUPERVISORY SENIOR EDI

TOR Andrew M. Sugden; SENIOR EDITOR/PERSPECTIVES Julia Uppenbrink; 

ASSOCIATE EDITORS Caroline Ash, Stella M. Hurtley, Ian S. Osborne, 

Stephen J. Simpson, Peter Stem; EDITORIAL SUPPORT Jenny Parker, 

Sarah Parker; ADMINISTRATIVE SUPPORT Janet Mumford, Liz Ellis; NEWS: 

EUROPEAN NEWS EDITOR Richard Stone, CORRESPONDENT Michael Baiter 

(Paris: (33) 1-49-29-09-01, FAX (33) 1-49-29-09-00); CONTRIBUT

ING CORRESPONDENT Robert Koenig (Bern); John Pickrell (intern) 

ASIA japan Office: Asca Corporation, Eiko Ishioka, Fusako Tamura, 1-

8-13, Hirano-cho, Chuo-ku, Osaka-shi, Osaka, 541-0046 Japan; (81) 

6-6202-6272, FAX (81) 6-6202-6271; asca@os.gulf.or.jp JAPAN NEWS 

BUREAU: Dennis Normile (contributing correspondent, (81) 3-3335-

9925, FAX (81) 3-3335-4898; dnormile@twics.com); CHINA REP

RESENTATIVE Hao Xin, (86) 10-6307-4439 or 6307-3676, FAX (86) 10-

6307-4358; science@public3.bta.net.cn; INDIA Pallava Bagla (con

tributing correspondent (91) 11-271-28%; pbagla@ndb.vsnLnet.in) 

PUBLISHER Richard S. N icho lson 

ASSOCIATE PUBLISHER Beth Rosner 

MEMBERSHIP/CIRCULATION DIR. M i c h a e l Spinel la 

MEMBERSHIP/CIRCULATION (membership@aaas.org) DEPUTY DIRECTOR 

Marlene Zendell; MEMBER SERVICES: MANAGER Michael Lung; SENIOR SPECIAUST 

Mary Curry; COORDINATOR Jantell Stone; SPECIAUSTS Laurie Baker, Pat 

Butler; REPRESENTATIVES Elizabeth Early, Elizabeth Haberkom, Katrina 

Smith; MARKETING: ASSOCIATES Lauri Sirois, Deborah Stromberg; EUROPE SE

NIOR EXECUTIVE Ruth Jackson; EXECUTIVE Martin Paine; RESEARCH-, MANAGER 

Renuka Chander; BUSINESS AND FINANCE MANAGER Teressa Ellis; ADMINISTRA

TIVE SUPPORT Zadia McKinnon; COMPUTER SPECIALIST Charles Munson 

S U B S C R I P T I O N SERVICES For change o f address, missing issues, 

new orders and renewals, and payment questions: 8 0 0 - 7 3 1 -

4939 or 202-326-6417 , FAX 202-842-1065 . Mai l ing address

es: AAAS, P.O. Box 1 8 1 1 , Danbury, CT 06813 or AAAS Member 

Services, 1200 N e w York Avenue, N W.Wash ing ton , DC 20005 

REPRINTS Order ing/Bi l l ing/Status 800 -407 -9190 ; Correct ions 

202-326-6501 

M E M B E R BENEFITS For Credit Card: MBNA 1-800-847-7378; Car 

Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800-

800-4000 #AA1115; AAAS Travels: Betchart Expeditions 1-800-

252-4910; Life Insurance: Seabury & Smith 1-800-424-9883; 

Other Benefits: AAAS Member Services 1-202-326-6417. 

FINANCE A N D ADVERTISING BUSINESS MANAGER Deborah Rivera-Wienhold; 

SENIOR ANALYST Randy Yi; FINANCIAL ANALYSTS Lisa Donovan, Jessica Tier-

ney-Rubin; RIGHTS AND PERMISSIONS: ASSOCIATE Emilie David; ASSISTANT 

Karen Lentz MARKETING: DIRECTOR John Meyers; ASSOCIATES Mary Ellen 

Crowley, Amanda Donathen, Allison Pritchard ELECTRONIC MEDIA: MANAG

ER David Gillikin; ASSISTANT PRODUCTION MANAGER Wendy Stengel; SENIOR 

PRODUCTION ASSOCIATE Lisa Stanford; PRODUCTION ASSOCIATES Carta Cathey, 

Mark Croatti, Robert Owens, Louis Will iams ADMINISTRATIVE SUPPORT 

Joyce Scott 

PRODUCT ADVERTISING (science, advertising@aaas.org) NATIONAL SALES 

MANAGER Richard Teeling: 973-694-9173, FAX 973-694-9193 • NORTH

EAST AND L CANADA Elizabeth Pointek: 978-969-1542, FAX 413-480-

0008* MIDWEST Rick Bongiovanni: 330-405-7080, FAX 330-405-7081 • 

WEST COAST/W. CANADA Neil Boy Ian: 415-673-9265, FAX 415-673-9267 

• MID-ATLANTK: AND SOUTHEAST SALES Christopher Breslin: 443-512-0330, 

FAX 443-512-0331 NEW MEDIA SALES MANAGER Chris Peterson: 410-560-

3960, FAX 4 1 0 560 -3961 • UK/SCANDINAVIA/FRANCE/ITALY/BELGIUM/ 

NETHERLANDS Andrew Davies: (44) 7-071-226-216, FAX (44) 7-071-

226-233 • GERMANY/SWITZERLAND/AUSTRIA Tracey Peers: (44) 1-782-752-

530, FAX (44) 1-782-752-531 JAPAN Mashy Yoshikawa: (81) 3-3235-

5961, FAX (81) 3-3235-5852 • TRAFFIC MANAGER Carol Maddox; TRAFFIC 

ASSOCIATE Halimah S.Whitby; SENIOR SALES ASSOCIATE Sheila Myers 

RECRUITMENT ADVERTISING (science_classifieds@aaas.org); PRODUCTION 

MANAGER Jennifer Rankin us.: SALES MANAGER Gabrielle Boguslawski: 718-

491-1607, FAX 202-289-6742; WEST COAST SALES MANAGER Kristine von 

Zedlitz; EAST COAST SALES MANAGER Jill Steinberg; INTERNET SALES MANAGER Beth 

Dwyer; ASSISTANT SALES MANAGER Daryl Anderson; SENIOR SALES COORDINATOR 

Erika Bryant; SALES COORDINATORS Rohan Edmonson, Caroline Gallina, 

Shirley Young; SALES REPRESENTATIVES Kathleen Clark, Jody Fenty, Christina 

Geiger, Bren Peters-Minnis; ASSISTANTS Sussy Castilla, Emnet Tesfaye; AS

SOCIATES Christine Hall, Dawn Bruno, Dina Freeman; PUBLICATIONS ASSIS

TANTS Robert Buck, Jane Vaughn; UIC/EUROPE: SALES MANAGER Debbie Cum-

mings; PROMOTIONS COORDINATOR Richard Walters; INTERNET SALES EXECUTIVE 

Tracy Holmes; SALES EXECUTIVE Bonnie Price Lofton; AUSTRAUA/NEW ZEALAND-. 

Keith Sandell: (61) 02-9922-2977, FAX (61) 02-9922-1100 JAPAN-. 

Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852 

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Mary L. Good; 

PRESIDENT Peter H. Raven; PRESIDENT-ELECT Floyd E. Bloom; TREASURER 

David E. Shaw; EXECUTIVE OFFICER Richard S. Nicholson; BOARD Lewis 

M. Branscomb; Nina V. Fedoroff; Karen A. Holbrook; Sally Gregory 

Kohlstedt; Richard A. Meserve; Robert C. Richardson; Neena B. 

Schwartz; Lydia Villa-Komaroff 

Published by the American Association for the Advancement of Science 
(AAAS), Science serves its readers as a forum for the presentation and 
discussion of important issues related to the advancement of science, in
cluding the presentation of minority or conflicting points of view, rather 
than by publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science—including editori
als, news and comment, and book reviews—are signed and reflect the 
individual views of the authors and not official points of view adopted by 
the AAAS or the institutions with which the authors are affiliated. 
The American Association for the Advancement of Science was founded 
in 1848 and incorporated in 1874. Its objectives are to further the work 
of scientists, to facilitate cooperation among them, to foster scientific 
freedom and responsibility, to improve the effectiveness of science in 
the promotion of human welfare, to advance education in science, and 
to increase public understanding and appreciation of the importance 
and promise of the methods of science in human progress. 

INFORMATION FOR CONTRIBUTORS 
See pages 145 and 146 of the 5 January 2001 issue or access 
www.sciencemag.org/misc/con-info.shtmL 

BOARD OF REVIEWING EDITORS 
Frederick W.Alt 

Children's Hospital, 
Boston 

Edouard Bard 
Univ. d'Aix-Marseille III 

Frank S. Bates 
Univ. of Minnesota 

Ray H. Baughman 

Honeywell International 

Stephen J. Benkovic 

Pennsylvania St. Univ. 

Michael J. Bevan 
Univ. of Washington 

Ton Bisseling 
Wageningen University 

Seth S. Blair 
Univ. of Wisconsin 

Mark Boguski 
NCBI, NIH 

Henry R. Bourne 
Univ. of California, 
San Francisco 

Lewis M. Branscomb 
Kennedy School Harvard Univ. 

Joseph A. Burns 
Cornell Univ. 

SENIOR EDITORIAL BOARD 
John I. Brauman, Chair, Stanford Univ. 
Philip H.Abelson,A4>\5 
Joseph L Goldstein, Univ. of Texas Southwestern Med. Ctr. 
Richard Losick, Harvard Univ. 
Robert May, Univ. of Oxford 
Marcia McNutt, Monterey Bay Aquarium Research Inst. 
Vera C. Rubin, Carnegie Institution of Washington 
Christopher R. Somerville, Carnegie Institution of 

Washington, Stanford 
Yoshinori Tokura, Univ. of Tokyo 
Gerhard Wegner, Max Planck Inst of Polymer Research, Mainz 

BOOK REVIEW BOARD 
David Bloom, Harvard Univ. 
Michael S. Gazzaniga, Dartmouth College 
Richard Shweder, Univ. of Chicago 
Robert Solow, Massachusetts Inst, of Technology 
David Voss, Science 
Ed Wasserman, DuPont 
Lewis Wolpert, Univ. College, London 

Dennis W.Choi 
Washington Univ. School 
of Medicine, St. Louis 

Joanne Chory 
The Salk Institute 

David Clapham 
Children's Hospital, Boston 

Jonathan D. Cohen 
Princeton Univ. 

Daniel G. Colley 

Centers for Disease Control 
F. Fleming Crim 

Univ. of Wisconsin 
Robert Desimone 

NIMH. NIH 
Julian Downward 

Imperial Cancer Research Fund 
Hans Eklund 

Swedish Univ. of 
Agricultural Sciences 

Gerhard Ertl 
Fritz-Haber-lnstitut, Berlin 

Paul G. Falkowski 
Rutgers Univ. 

Douglas T. Fearon 
Univ. of Cambridge 

Jeffrey S. Flier 
Harvard Medical School 

Richard Fortey 
The Natural History 
Museum, London 

Yves Frggnac 
Unite" de Neurosciences 
Integratives et Computation-
nelles, CNRS, Gif-sur-Yvette 

Chris D. Frith 
Univ. College London 

Don Ganem 
Univ. of California, 
San Francisco 

James Gimzewski 
Univ. of California, 
Los Angeles 

Alex Halliday 
ETH Zentrum, Zurich 

Paul Harvey 
Univ. of Oxford 

Michael P. Hassell 
Imperial College at 
Silwood Park 

Martin Heimann 
Max Planck Institute 
of Biogeochemistry, 
Jena 

Tasuku Honjo 
Kyoto Univ. 

Evelyn L Hu 
Univ. of California, 
Santa Barbara 

Herbert Jackie 
Max Planck Institute for 
Biophysical Chemistry, 
Cottingen 

Meyer B. Jackson 
Univ. of Wisconsin 
Medical School 

Bernhard Keimer 
Max Planck Inst, for 
Solid State Research, 
Stuttgart 

Christian Korner 
Botanisches Institut, 
Basel 

Anne Krueger 
Stanford Univ. 

Michael LaBarbera 
Univ. of Chicago 

Angus I. Lamond 
Univ. of Dundee 

Antonio Lanzavecchia 

Inst, of Res. in 
Biomedicine, Bellinzona, 
Switzerland 

Anthony J. Leggett 
Univ. of Illinois, Urbana-
Champaign 

Norman L. Letvin 
Beth Israel Deaconess 
Medical Center, Boston 

Richard Losick 
Harvard Univ. 

Raul Madariaga 
t\cole Normale 
Superieure, Paris 

George M. Martin 
Univ. of Washington 

Diane Mathis 
Harvard Medical School 

Andrew Murray 
Harvard Univ. 

Elizabeth G. Nabel 

NHLBI, NIH 
Shigekazu Nagata 

Osaka Univ. Medical 
School 

Roger Nicoll 
Univ. of California SF 

Roy R. Parker 
Univ. of Arizona 

Michele Parrinello 
Max Planck Institute for 
Solid State Research, Stuttgart 

Linda Partridge 
Univ. College London 

Suzanne Pfeffer 
Stanford Univ. School of 
Medicine 

Stuart L Pimm 
Columbia Univ. 

Janet Rossant 
Univ. of Toronto 

Erkki Ruoslahti 
The Burnham Institute 

David G. Russell 
Cornell Univ. 

Terrence J. Sejnowski 
The Salk Institute 

Manfred Sigrist 
Kyoto Univ. 

Susan Solomon 
National Oceanic and 
Atmospheric Adm. 

Christopher R. Somerville 
Carnegie Institution of 
Washington, Stanford 

Will J. Stewart 
Marconi Caswell, 
Towcester 

Edward I. Stiefel 
ExxonMobil Research 
and Engineering 

Cliff Tabin 
Harvard Medical School 

Tomoyuki Takahashi 

Univ. of Tokyo 
Marc Tessier-Lavigne 

Univ. of California, SF 
Joan S.Valentine 

Univ. of California, 
Los Angeles 

Michiel van der Klis 
Astronomical Inst, of 
Amsterdam 

Derek van der Kooy 
Univ. of Toronto 

Bert Vogelstein 
Johns Hopkins 

Arthur Weiss 
Univ. of California, 
San Francisco 

Zena Werb 
Univ. of California, 
San Francisco 

R. Sanders Willams 
Univ. of Texas 
Southwestern Med. Ctr. 

Ian A.Wilson 
The Scripps Res. Inst. 

Martin Zatz 
NIMH, NIH 

Walter Zieglgansberger 
Max Planck Institute 
of Psychiatry, Munich 

Maria Zuber 
Massachusetts Inst. 
of Technology 

1868 9 MARCH 2001 VOL 291 SCIENCE www.sciencemag.org 

http://www.sciencemag.org
mailto:science_editors@aaas.org
mailto:science_letters@aaas.org
mailto:science_reviews@aaas.org
mailto:bookrevs@aaas.org
mailto:science@science-int.co.uk
mailto:asca@os.gulf.or.jp
mailto:dnormile@twics.com
mailto:science@public3.bta.net.cn
mailto:pbagla@ndb.vsnLnet.in
mailto:membership@aaas.org
mailto:advertising@aaas.org
mailto:science_classifieds@aaas.org
http://www.sciencemag.org/misc/con-info.shtmL
http://www.sciencemag.org


Now you can pud@48 samples in just over one hour . 

The Mini-Prep 48 uses a revolutionary method 
of plasmid purification based on agarose gel electro- 
phoresis and electroelution-all done automatically! You say 48 Yield is just too much for you? 

well, our famous Mini-Prep 24 is available. 

HIGH PURITY - FOR ALL YOUR FLUORESCENT 
AND MANUAL DNA SEQUENCING 
SIMPLE OPERATION - BEGIN BY Dl RECT LOAD- 
ING OF CULTURE IN PRE-CAST SAMPLE CASSElTES 
COST EFFECTIVE - LIST PRICE UNDER $10,000 

Call now to oDen the door to a great 

6195 CORNERSTONE COURT. $AN DIEGO, CA 92121 PHONE: (858) 452-2603 FAX (858) 452-6753 






What does success look like ? 
 Expertise. Confidence. Consistent 

results. It's easy to  see why leading 

laboratories look to  Affymetrix for 

proven microarray solutions. Based 

on a decade of innovation and 

experience, GeneChipB microarrays 

have set the standard for quality. 

Affymetrix spotted array systems with 

Pin-and-RingT" arrayer technology 

provide choice and flexibility in 

experimental design. And all 

Affymetrix products are backed by 

a world-class support team that is 

committed to  your success. 

See for yourself. Call today 

and discover why Affymetrix is the 

recognized microa rray leader. 

Experience makes 

the difference. 

AFFYMETRIX ,  

3380 Central Expressway 

Santa Clara, CA 95051, USA 
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STATlSTlCA has received the highest 
rating in EVERY comparative review of 
statistics software in which it was 
featured, since its first release in 1993. 
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InstantAccess 
Your key to scholarly literature 

access between bibliographic management and 

the valuable literature search tools found in 
8IS1 eSaurceT" and IS1 Web of science@.Just use 

the new "Search ISI" tool to  link, search and 

export references into Rejerence Manager with a 

Reference Manager is the feature-rich lrou will find citing and formatting manuscripts is a 

single click. That way you'll spend more time 

researching and \vriting-and less time locating 

and importing references. 

~vriter'stool that saves you time organizing and preparing 

references for publication of your research. No\v 

Rfference Mannger 9.5 gives you the key for two-way 

In addition to  using the new "Search ISI" feature, 

you can search PubMed and Internet libraries \vorld~vide 

to  create databases instantly. 

simple matter of point-and-click. Furthermore, the 

Reference Manager nenvork edition is ideal for support-

ing research teams. 

IS1 RESEARCHSOFT 

FREE Trial 
Open the door to  two-way access 

bentreen scholarly literature and reference 

management. Download a Free Trial of 

Reference Manager 9.5 today at 

www.refrnan.com. 

T H O M S O N  SCIENTIFIC 

"It is highly recommended for anyone 

needing a powerhi reference tool." 
-Science, June 16,2000 

Phone: 800-554-3049 510-559-8592 Fax: 510-559-8683 E-mail: info@refman.com Web: www.refman.com 
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37% for I day RT for I week 4°Cfor I month 

Figure la Quality of RNA isolated frornTissue Stored in RNAlater" Solution. Fresh mouse tissues were dis- 
sected and stored in RNAlaterTM at 37'C for I day, room cemperature for I week, or 4 ' C  for I month. RNA was isolated 
usingTRl ReagenC (MRC) and analyzed using denaturing agarose gel electrophoresis. 

RNAIateiMis  an extraordinary reagent that allows 
you to harvest and dissect samples for RNA isolation 
in a whole new way! w 

RNAlater quickly permeates cells and tissues at room temperature, rapidly AROUND T E WORLDRNAloler 
inactivating RNases. Tissues or cells simply submerged in RNAlater can be ...a re,ularTechNotes feature.-
stored, dissected and even shipped at room temperature. Imagine removing a 
sample from the freezer, dissecting a portion for RNA isolation and archiving "The RNAlater" w o k ' "  

the remainder- it's ~ossible with RNAlater. RNAlater is compatible with all One researcheG tired 

RNA isolation procedures tested. 
of constant harassment by 
the surgeons in O.R, traded -

With RNAlater, you don't have to worry about killing or degrading those in his liquid nitrogen and 

precious mRNAs during sample collection and handling. Dewars for RNAlater: 

MORE INFORMATION INSTANTLY To read the details ofa& ,%+,% 

For instant information about RNAlater", email rnalaterCOambion.com. this and other true stori#seq "4 

$ 

%FYk )"+@ 
lnformat~on may also be obtarned by phone, fax or the reader service number below. w w w . a m b i o n . c o m l ~ ~ A @ ~  

For a complete 
list of distributors U.S. (800)888-8804
visit our  website, 
http:llwww.arn bion.com Canada(800)445- 1 161 A -

http:rnalaterCOambion.com
http:llwww.arn




Looking for something you know is there 
but you just can't find it? 

Introducing GMP Conversion Technology:" 
An affordable process for experimentally deriving unambiguous haplotypes 

that is applicable to a gene, a chromosome, or the entire genome. 

Until now, haplotypes had to be inferred. The process was prone to error and was time-consuming, expensive, and 
statistically cumbersome. All that has changed with the introduction of GMP Conversion Technology:*' 
a breakthrough that allows direct determination of haplotypes, potentially revolutionizing the way you 
conduct genetic research. 

Finally, a clear look at individual alleles. 
GMP Conversion Technology'" is a powerful new tool that dramatically GMP Conversion Technology"
improves the accuracy of genetic analysis and testing. It is a proprietary is applicable to:
diploid-to-haploid sample preparation process that produces separate, stable, 
reproducible alleles. 

Sib-pairanalysis
Clear benefits to genetic research. 
By giving you haploid samples to work with, GMP Conversion Technology'" Linkage disequilibrium 
provides a clean template for your research. The analysis of individual alleles 
allows you to unambiguously determine haplotypes, even in single individuals Pharrnocogenomics 
without parents or any other family members. This means fewer samples are 
needed and that data obtained on each sample is both more informative Gene discovery 
and more accurate. 

Mutation Detection. 
In addition to enhancing haplotyping and linkage analyses, GMP Conversion Technologyr"has been proven extremely useful 
for identifying mutations. In a recent study*, researchers investigated patients with hereditary non-polyposis colorectal cancer. 
Using conventional techniques, the researchers were unable to identify mismatch-repair deficiency gene mutations in 10 of the 
22 patients. By using GMP Conversion Technology:" disease-related alterationswere identified in all 22 patients. 

Once your interval is defined through linkage studies using GMP Conversion Technology:"' a search for variantslmutations in 
affected individuals is dramatically simplified through the analysis of DNA from the haploid cells containing the linked allele. 

Start working with the most accurate information. 
Now that GMP Conversion TechnologyT"is available, you finally have a cost effective way to directly determine 
haplotypes - and expedite your research. This service can provide you with customized products for the exact 
chromosomes you specify, or the entire human genome. 

To find out more about this important breakthrough, contact: 

GMP GENETICS, INC. 
A GMP Company 

1.888.467.4321 (TOLL-FREE) 
email: info@gmpgenetics.com mention science3 

www.gmpgenetics.com/science
Expedite Your Research. 

* Yan H . ,  et, al., Conversion of Diploidy to Haploidy, 
Nature, v. 403, 723,  (2000) 
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- - 

e 	Allows for DNase treatment 

during preparation Medium and large scale purification o f  mRNA directly f rom cells o r  tissue. 

Cat No. Maxi 20000 I Midi 20024 

@ Less ribosomal RNA 
*. A B - Rapid 96 well format fo r  0.5 x lo6 cells o r  10 rng o f  tissuelwell. 

contamination Cat No wlo magnetic stand 20090 1 wlmagnetic stand - 20097-

mRNA from total R N A  in just one round o f  enrichment. 
Cat.No. 2 1012 

For more information,visit our website: ~ ~ ~ . a c t i ~ e m ~ t i f . c ~ m  

O r  call: North America Toll Free 877.222.9543 D ~ r e c t760.43 1 .I 263 . Europe Toll Free 00.800.222.95430 Di rec t  322.653.0001 . Japan D ~ r e c t81 03.5684.1620 

"patent  pending 

ACTIVE$0 M O T I F MolecuUar Bio logy1 	 Tools for Gene Discovery 



PCR 

That 


Works 

I/ Takara Ex TaqTM 
I 
I 

I I 

DNA Polymerase 
I I 
I I 
I I 
I I 
I I 
I I 
I IInsert Your Data Here 
I I 
I I 
I I 
I I 
I I.---------------------------------------------, 


Excellent Sensitivity 

Robust Signal Intensity 

High Fidelity 

Longer Amplifications 

Reliable Results 

PROVE IT TO YOURSELF 
Call us or visit our website 


for your free sample of Ex Taq today! 
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athemalqckr uhmw ,"!he auromatcdpformanceaf the P C R p m  17 covend b) !he up-lmnl The Protein CompanyTM Ex Taq is a trademark ofTakara Shuzo Co., Ltd. 
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Metropolitan Life Foundation 

Four million Americans have lost themselves to Alzheimer's. 
We are committed to finding them a cure. 

For 15 years, Metropolitan Life Foundation has been supporting innovative Alzheimer's 
disease research. Through our Awards for Medical Research, millions of dollars are 
encouraging scientists to go beyond conventional thinking in the search for a cure. 

Today, Metropolitan Life Foundation honors two dedicated researchers for their contributions 
toward unlocking the mysteries of this devastating disease: Michael Hutton, Ph.D., and Dennis 
Dickson, M.D., both of Mayo Clinic Jacksonville. 

They join a long list of distinguished award winners, including two Nobel Prize recipients. The 
creativity and determination of scientists leads us closer to the day when no one will be lost 
to Alzheimer's. 

Congratulations and our sincere gratitude to Drs. Hutton and Dickson. 

Awardees: 1986 Peter Davies, Ph.D.; Dennis J. Selkoe, M.D. 1987 James F: Gusella, Ph.D.; Peter H. St. George-Hyslop, M.D. 
1988 Carl W. Cotman, Ph.D.; George G. Glenner, M.D. 1989 Donald Lowell Price, M.D. 1990 Konrad T. Beyreuther, Ph D.; Robert 
D. Terry, M.D. 7991 Stanley B. Prusiner, M.D. 1993 Blas Frangione, M.D., Ph.D.; Allen D. Roses, M.D. 7994 John Hardy, Ph.D.: 
Alison Goate, D.Phi1.; Robert W Mahley, M.D., Ph.D.; Karl H. Weagraber, Ph.D. 1995 Gerard D. Schellenberg, Ph.D.; Thomas D. 
Bird, M.D.; Ellen M Wijsman, Ph.D.; Rudolph E. Tanzi, Ph.D. 1996 Brenda Milner, Sc.D.; Michei Goederi, M.D., Ph.D.; Yasuo 
Ihara, M.D.; Virginia M.-Y: Lee. Ph.D.; John 0.Trolanowski, M.D., Ph.D. 7997 Sangram S. Sisodia, Ph.D.; Steven G. Younkin, M.D., 
Ph.D. 1998 Paul Greengard, Ph.D. 7999 Mortimer Mishkin, Ph.D.; Larry R. Squire, Ph.D.; Douglas C. Wallace, Ph.D. 

Circle No. 19 on Readers' Service Card 



Cell Biology because they provde a the ntorvat lon you need also avaable on B~oMedNet, at www.bmn.com the e a d n g  OPlNIOM 
n cell b o o g y  at precsey the level that you LQant And accordng onl~ne resource tor f e  scence researchers 

to the most recent f gures from the ns t  tute'or Scen t f c  In forvaton,  With coverage t h s  complete t s no nonde r  LQe re g r o h  ng hosted online by 
BtoMedNet bmn com 

~ I I S  ?as made t h e n  cons~stently anong  the nos t  clted of a In popularity For s,bscr~pt~ons or for more in fornat~on phone 

cell b~ology journals Current Opinion in Cell Biology glves +44 (0) 1444475650 or e - n a  ct.subs@qss-uk.com 
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I f  your ret irement plans have you tossing 

and turning, just rol l  over t o  TIAA-CREF. 

Are all your retirement dollars and your spouse may have A commitment to low  costs and 

working as hard as they can be? accumulated in other IRAs, long- term performance. 

Why lose sleep worrying when 401(k)s, and pension plans. That All things being 

you can turn to  an expert. can make keeping track of your charges can makes substantial 

With a TIAA-CREF Rollover funds a lot simpler, M~~~impor- difference in your investment 

IRA, it's easy to  move assets you tant, it's a way to  take fuller returns.Thatls why you'll be 

advantage of TIAA-CREF's glad to  know that TIAA-CREF's 

bon 

)owned investment 

expertise, low expenses, 

and outstanding 

customer service. 

Flexibi l i ty 
to do wha t  you want .  

TIAA-CREF spans the 

spectrum of asset classes. 

From the guarantees' of 

our Trad~tionalAnnuity.. . 

to our variable annuity 

:counts that invest in stocks, 

ds and real estate, you'll f ~ n d  

expenses are among the lowest 

in the Insurance and mutual 

fund ind~str ies.~ 

A history of helping people 
reach their  financial goals. 

For decades, TIAA-CREF has 

been helping millions of the 

best minds In educat~on, 

research, and related fields build 

the kind of future they want 

and deserve. So why not make 

the smart move? Call us today at 

1 800 842-2776 to  learn more 

a selection to  suit your needs about the benefits of a 

and investment style. And our TIAA-CREF Rollover IRA. 

innovative range of income 

optlons is just as impressive. 

Ensuring the future for 
those who shape 
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For more complete nformat~onon our secur~tesproducts, call 1 800 842-2733, ext 5509, for prospectuses.Read them carefully before you nvest 1. Based on the clams-pay-
Ing a b t y  of the Insurer. 2. Standard & Poor's insurance Rating Analysis, 2000, Lpper Analytical Seiv~ces,Inc., Lipper-Directors'Analytical Data, 2000 (Quarterly). TIAA-CREF 
lnd~v~dualand lnstitut~onalSeiv~ces,Inc and Teachers Personal Investors Serv~ces,Inc. d~str~butesecurltles products. Teachers lnsurance and Annu~tyAssoc~aton(TIAA), New York, 
NY and TIAA-CREF Life lnsuranceCo., New York, NY Issue Insurance and annultes. TIAA-CREF Trust Company. FSB provdes trust seivlces. Mutual fund lRAs are available from 
TIAA-CREF Mutual Funds, and trad~tlonaland var~ableannulty IRAs are ava~lablefrom TIAA and CREE lnvestment products are no t  FDIC insured, may lose value and are 
not  bank guaranteed. 02001 Teachers lnsuranceand Annu~tyAssoc~aton-CoeqeRetirement Equ~tiesFund, New York, NY 02/12 



,- templates 

Stable: Store at 4°C for up to 3 months 

Scalable: Set up 1 0 ~ 1 ,2 5 ~ 1 ,50pl or 
1 0 0 l ~ lreactions 

Size Catalog# 
PCR Master MIX 100 reactrons M7502 

1000 reactions M7505 

For more ~nformat~onor to place 
telephone orders, call us toll free In the 
USA at 800-356-9526 or contact your local 
Prornega branch offlce or Dlstrlbutor 

The PCR process is covered by patents issued and applicable in certain countries Prornega does not encourage or support the unau 
thorlzed or unlicensed use of the PCR process Use of thls product 1s recomnended for persons that ether have a llcense to perform 
PCR or are not requlred to obtaln a Ihcense 

-

Promega Corporation 2800 Woods Hollow Road Madson, W 53711-5399 USA Telephone 608-274-4330 
1?3(0 ~ P ~ ~ - ~ J ~c ~ , ~ ~ ~ ~ ~ . ,A 2 ,h c O O S L , ~ ~ J  Fax 608-277-2601 
I . , - ? "  d v - :I e- I  I'rl",: QJL tm~r -8 -.a"G+ %,I t ~ 8' 2, -r' ' t .31!: :::I! 

'-mega 
www.promega.com 
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