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do not show an expected correlation with argon isotope data. Trieloff e t  al. respond that the high neon 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Squeezing 
Condensates 

Measurements in quantum me- 

the proportion of the assimilat- 
Potential for Turing Patterns ed carbon that is remineralized 

and thus decrease the solubility 2395 Chemical waves and patterns observed in of CO,. These effects would 
chanics are limited by the solution for certain ieactions can be ex- then create a positive feedback 
Heisen berg uncertainty rela- plained by a mechanism proposed in the early 1950s by Turing. A between atmospheric C02 and 
tions, but these limits hold as a critical ingredient for pattern formation in solution is that one temperature. 
time average. It is possible to species must diffuse much more rapidly than the others--a some- 
"squeeze" quantum-mechanical what difficult requirement for small molecules. Recent theoretical The Details of 
states so that the uncertainty work has suggested that reactions at electrodes could also exhibit ~ ~ k i ~ ~ a  it 
limit for an observable, such as Turing-type patterns if the electrode potential took the place of 
position, is beaten periodically. the rapidly diffusing I m When a polycrystalline materi- 
Quantum optics has created species and if field- a1 is deformed, the individual 
squeezed states for photons, induced migration grains change shape through 
and because the de Broglie replaced diffusion. 
wavelengths associated with Li  e t  al. (p. 2395) 

the movement of dislocations 
and through grain rotation. 

atoms are much shorter than now experimentally Although many theories have 
those of photons, the creation verify this theory been developed to model this 
of squeezed atomic states for the reduction of process, experimental data for 
should have an impact on areas periodate on gold electrodes in the presence of camphor, an or- the actual grain evolution have 
such as high-resolution interfer- ganic molecule that can condense on the electrode at certain po- been harder to obtain. Mar- 
ometry. Orzel et al. (p. 2386; see tentials and inhibit reduction. Such pattern formation should be gulies et al. (p. 2392; see the 
the news story by Voss and the observable in many electrochemical systems and could operate at Perspective by Heidelbach) 
related Science Express reports biological membranes that exhibit potential gradients. 3 used focused hard x-rays to 
by Abo-Shaeer et al. and Robert map out the evolution of sev- 
et al.) show that the number eral grains in an aluminum 
states of atoms in a Bose-Einstein condensate can be squeezed, sample undergoing tensile deformation. The results are inconsis- 
thus greatly reducing the variance in the number of atoms trapped tent with the two classical models, those of Taylor and of Sachs, 
in a particular well. but provide needed inputs for more detailed numerical models. 

Catching Fennoscandia on the Rebound Turning On (and Off) a Nanocrystal 
Fennoscandia has been rising since the retreat of a massive glacier at 
the end of the Pleistocene. Although there are decades' worth of tide 
gauge records for the coast of Sweden and Finland, it has been diffi- 
cult to extract an estimate of sea level rise by subtracting the ground 
surface uplift. Milne et a1 (p. 2381) completed a 7-year global posi- 
tioning system (GPS) campaign and combined these land-surface 
deformation measurements with the tide gauge records to derive a 
more accurate regional sea level rise of 2.1 2 0.3 millimeters per 
year.This value is consistent with the global average and relevant to 
models of global warming. They also derived a refined viscosity for 
the mantle and an elastic thickness of the lithos~here. which are fun- 

Quantum-confinement effects in semiconductor nanocrystals 
should make the electronic and optical properties of these materials 
more sensitive to the injection of extra charge carriers compared to 
the corresponding bulk materials. Wang et al. (p. 2390) demonstrate 
how electrochemical injection of extra carriers in CdSe nanocrystals 
quenched their photoluminescence. The photoluminescence could 
be recovered by reversing the bias, thus illustrating the potential of 
such an effect for optoelectronic applications. 

Turning Over a New Leaf 
damental inputs for mantle convection and crustal flexure models. In plant development, the growing shoot changes from a juvenile, or re- 

productively incompetent state, to an adult state. Mechanisms govem- 

Tiny Breaths ing this change were examined by Berardini et a1 (p. 2405), who found 
that a protein termed squint, a chaperone-like protein, was involved. In 

Marine biological control of the flux of CO, between the atmosphere mutants Lacking squint protein, leaves exhibited adult properties early, 
and upper ocean is mediated by a combination of carbon uptake by but flowering time was unaffected. Surprisingly, the mutant plants ex- 
phytoplankton photosynthesis, remineralization of organic carbon pressed elevated levels of another heat shock chaperone protein, 
back to CO, (community respiration), and export of biogenic carbon Hsp90, but the response of seedlings to heat shock was not affected 
to deeper waters.These processes also help control the distribution of 

1 biogeic carbon in the ocean. Rivkin and ~egendre (p. 2398) show that ~ ~ l ~ ~ ~ b~~l~~ or ~~~~~~i~~ cup? 
there is an inverse relation between temperature and bacterial growth 
efficiency and that bacterial respiration accounts for nearly allof the At the base of the bacterial flagellum, there is a hook structure 1 community respiration. Besides their ecological implications, these re- onto which the flagellin subunits are assembled. The total length 
sults suggest that increases in sea surface temperatures will increase of the flagellum itself is highly variable, but the hook structure is 

1 a Published online in Science Express 
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remarkably homogenous in i ts  size. In examining the mechanism for this relative con- 
stancy, Makishima et al. (p. 241 1) found that rather than using a molecular ruler to de- 
termine hook length, Salmonella appears to regulate the amount of subunits secreted 
for hook assembly. a 

Having Trained Reserves in Place 

Long after T cells first deal with a pathogen, small numbers persist so that immunologi- 
cal memory is not lost in the event of reinfection. Using fluorescently tagged antigenic 
tetramers, Masopust et al. (p. 2413; see the Perspective by MacKay and Andrian) tracked 
memory CD8+ T cells and observed a marked preference of these cells for a range of 
nonlymphoid tissues, including the lung, liver, kidney, and gut. T cells from each site 
could respond immediately to antigen by producing interferon-y and by killing target 
cells. Because most infections occur at such peripheral sites, these results emphasize the 
importance of having a ready supply of memoryT cells that can be delivered to wherev- 
er the immunological action might be. a 

Learning and Relearning 
Experimental extinction, the disappearance of a conditioned behavior after repetitive trials 
in the absence of the unconditioned stimulus, is not simply a kind of forgetting but rather 
a new learning phenomenon. To address the cellular mechanisms underlying this phe- 
nomenon, Berman et al. (p. 241 7) studied conditioned taste aversion in the rat insular cor- 
tex. Both acquisition and extinction of conditioned taste aversion were impaired by inhibi- 
tion of protein synthesis and involved P-adrenergic receptor activation. Acquisition, but 
not extinction, was decreased by antagonists of muscarinic receptors and N-methyl-D-as- 
partate receptors and also by mitogen-activated protein kinase inhibitors. There are thus 
clear differences between memory encoding and consolidation during retrieval. 

Making the Transfer 
The origin and movement of neurotrophic factors such as 
brain-derived neurotrophic factor (BDNF) between nerve 
cells has been controversial. Kohara et al. (p. 2419) used 
BDNF tagged with green fluorescent protein to follow an- 
terograde synaptic transport from axons of neurons to 
postsynaptic cells. This synaptic transport of the growth 
factor is absent when neuronal activity was blocked by 
tetrodotoxin and was enhanced after reduction of inhibi- 
tion. These results constitute direct evidence for an antero- 
grade, trans-synaptic transport of BDNF. 

Blocking a Survival Pathway 
In several neurodegenerative diseases, proteins that bear expanded polyglutamine re- 
peats aggregate, a process that somehow leads to the demise of neurons. Nucifora et al. 
(p. 2423) studied the interaction of aberrant versions of huntingtin (which is affected in 
Huntington's disease) and atrophin (which is affected in dentatorubral and palli- 
doluysian atrophy) containing expanded polyglutamine repeats. These aberrant proteins 
avidly bound to the transcriptional coactivator CREB-binding protein (CBP) and prevent- 
ed the transcription of target genes known to be crucial for neuronal survival. 

Exploiting a Preexisting Condition 
Phosphorylation is usually assumed to regulate signal transduction by triggering a confor- 
mational switch. Volkman et al. (p. 2429; see the Perspective by Buck and Rosen) show 
that in the signaling protein NtrC, activation by phosphorylation involves stabilization of a 
preexisting conformation. Nuclear magnetic resonance measurements of backbone dy- 
namics show that both active and inactive conformations are populated in unphosphory- 
lated NtrC, with the inactive form favored. Phosphorylation shifts the equilibrium far to- 
ward the active conformation so that conformational exchange virtually disappears. Thus, 
allosteric regulation of single domains may be important in signal transduction. 

a Published online in Science Express 

www.sciencemag.org SCIENCE VOL 291 23 MARCH 2001 

spreadsheets? 
Improve your graphing and analysis --- 

capabilities with SigmaPlot 
After all, isn't your time best spent performing 

research? You need to create precise, publication- 
quality graphs and compellitlg reports - 
without spending all day in front of a computer. 
SignaPlot's award-winning interface ant1 inter- 
active wizard technology guide you, step-by-step, 
through graph creation and data analysis. 
Over 100,000 research professionals have made 
SigmaPlot the technical graphing standard. 

s he advent of online grant and manuscript 
submission, publishing, and presentation has created ! 

a need for tools for creaiing, ana@mg and presenting -. 
data electronicalty [SigmaPloq provides a versaiile 

environment for plotting and anawng data. " 
Carol Bertrand 

Science Magazine 
September 15,2000 

. . -... 

Download a FREE trial copy! 
www.spssscience.com/sigmaplot 

To order, call 1.800.345.4740 
1:or distr ibutors \vorltl\vide, visit 

wwwv.spssscicnce.co~ii/ti~lk 

Circle No. 15 on Readers' Service Card ';i'4740 
=i 



Which Would You Choose? 

Powerful 

Detect low copy transcripts over 9 Kb C 

Screen panels of Clonetics' Normal Human 
Pnmary Cell Strains simultaneously 

ITaqManTMassay provides exact copy 
number of l3-actin cDNA in each well 

Detect alternatively-spliced transcripts 

Fast 
PCR from single strand cDNA 
and run an agarose gel- -

Economical 
$ 27.0° per column vs. $ 87.00 a Northern 
Blot Lane 

Put time on your side. 

Call 800-341-1574 
today and ask about: la 

cDNA Arrays of Clonetics"Cells 1 
-MB-5200 Gene Stalker cDNA Array B 

of separate endothelial and smooth muscle cells 

-MB-5210 Gene Stalker cDNA Array 
of separate epithelial and dermal cell types 

Other Gene Discovery Products 
-Relevant Clonetics Cell Culture Systems 

- Gel analysis products using BMA 
agarose gels, stains and markers 

BioWhittaker, Inc. 
Outside U.S Ph: 207-594-3400 
Fax: 207-594-3491 
email: biotechserv@biowhittaker.com 
Europe: +32 87 321644 

* Based on U.S. prices of commercially available blots. 
02000 BioWhittaker, inc. A Cambrex Company, all rights reserved 

A C A M B R ~Company 
Circle No. 27 on Readers' Service Card 





asn .sites. Innosslw . s ~ n o i ~ s . s o s c ~  H3lnuir~rwolsxos. 

.uo!ge~od~o3 40 YJewapeJl e s! le3-s '1002 'LC Aew .aleJlsqns ay l  6u!ppe aJo4aq loo3 01€?!paw ay l  JO+ 6u!g!e~ouy3!~ply-ew6!~ 
146no~q~~ e 6 - s / w o ~ ~ y ~ ! ~ p l e - e w 6 ! s . ~ ~ ~l e  au!luo ~ a ~ s ! 6 a ~  pue 'ap!xojlns lAy$aw!p JO ap !wew~o j  ~Aq~aw!p JO u! (e6-x 40 

an!$e$uasa~daJsales L~!JP~V-~LLI~!S ueluo3 '(!3~m3 ON 'le6-x ~ U Mpale!3osse swalqo~d ay l  le3ol ~ n o h  suo!lnlos y3o$s 6uyeda~d 
:apo3 unpoJd) puala ~ e 6 y  g1/1e3-~40 aldwes (w 00s aay e ~ o j  sa$eu!w!la (31dl ~ Y Malaldwo3) puala ~ e 6 y  81/1e3-s Jno puy 

'le6-x saop ueyl sa!uolol -]el pue +Jel uaamlaq lseJluo3 
.Asea ley$ s,ll ,sageld ~noA ~ a l e a ~ 6y3nw e sampo~d 'asep!solxle6-d JO+ aleJlsqns 

nod pue ahepolne 'puala ~ e 6 v  gT/le3-S o l  JaleM ppe lsny ~ ! U ~ ~ O L U O J ~ ~  paluaged Jno 'le3-s alqeAel3ojne 'a lqn los-~ale~ 

-sa!uoloD -2el pue + X I  uaamlaq j s e ~ ~ u o ~  y ~ ! ~ p l ~ - e u r 6 ! ~Y Y I ~ e ~ - ~JsaJeap ayj sa~npo~d UOJJ MaN 



GIBCO'"C e l l  C u l t u r e :  
the standard for over 40 years. 

Cleco Cell Culture 
lnvi trogen Corporat ion 

Circle No. 29 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 
In teg ra tes  t h e  Wor ld  o f  
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 includinq: 

ICelera's exclusive genomes IGenBank and 

multiple other sources Igene indices 

Iontologies 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. 

Ce!ersjr sjrstrrn kelp you aaajidate genes 
ofready "i$er!$ifiediiby EST$ by 1~3appa'ng 
them loCefsraL Numan Gcrssme, 



Genome. Our 4 . 5 ~  sequence of three strains 

of mouse (129/SvJ, DBAIZJ, AIJ) provides the 

reference coordinate system for mouse 

The Most Complete research. In addition,Celera has identified 

Assembly of the  Human millions of mouse SNPs.Celerafs 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. 

I mRNAs I proteins Iconserved genes, Celera's SNP database contains 2.8 million 

and more. unique Single Nucleotide Polymorphism 

(SNP) markers -the most comprehensive 

Circle No. 16 on Rea 



^ ^ ^ 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 

Ridd ihough, 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 SPECIAUST Janet Kegg; CONTRIBUTING EDITOR Kevin 

Ahem; 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 Culotta, Polly Shulman; NEWS WRITERS 

Mar t in Enserink, Laura He lmuth , 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 Marc ia Bar inaga (Berke ley , CA) , 

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

Daniel Ferber, Ann Gibbons, Robert Irion, 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, Kathar ine 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 Stern; 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) 11-271-2896; 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 

Mariene Zendell; MEMBER SERVICES: MANAGER Michael Lung; SENIOR SPECIALIST 

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 Chanden 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 of 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 8 0 0 - 4 0 7 - 9 1 9 0 ; Correct ions 

202-326-6501 

MEMBER 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; INTERNET PRODUCTION MANAGER Lizabeth Harman; ASSIS

TANT PRODUCTION MANAGER Wendy Stengel; SENIOR PRODUCTION ASSOCIATE 

Lisa Stanford; PRODUCTION ASSOCIATES Carla Cathey, Mark Croat t i , 

Robert Owens, Louis Williams 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 LCANADA Elizabeth Pointed 978-969-1542, FAX 413-480-

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

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

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

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

3960, FAX 410 560-3961 • UK/SCANDINAVIA/FRANCE/ITALY/BELGIUM/ 

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

226-233 •GERMANY/swrrzERLAND/AusTRiATracey 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 

RECRurrMENT 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, EmnetTesfaye; AS

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

TANTS Robert Buck, Jane Vaughn; U.KVEUROPE: 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.AAAS 
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 Fregnac 
Unite de Neurosdences 
Intigratives et Computation-
nettes, CNRS, Cif-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, 
Gottingen 

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 
£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 

BertVogelstein 
Johns Hopkins 

Arthur Weiss 

Univ. of California, 
San Francisco 

Zena Werb 
Univ. of California, 
San Francisco 

R. Sanders Wi Hams 
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 

2284 23 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 purify 48 samples in just over one hour 


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

Well,our famous hi-P rep 24 is still 

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

Call now to open the door to a great 

M ~ J M M &  
R E S E A R C H  

6195 CORNERSTONE COURT. SAN DIEGO, CA 91111 PHONE:(858)451-1603 FAX(8581451-6753 



SeqWebe connects you to a core set of powerful GCG@Wisconsin PackageTM programs via 
common web browsers, giving you more time for analyses - not learning new software. 

Improved interactivity/ Changing projects, sorting sequences, and edit ing features are n o w  even 
project management easier. Plus you  can quickly check the progress o f  jobs already in  the 

queue. 

Ease of use 	 SeqWeb visually guides you through core analysis programs, presenting 
the most critical parameters wi th  suggested default values. 

Fast, secure SeqWeb is installed at your site - on your network and behind your firewall -
computing ensuring the security of your work and faster results. 

Single-step Turn sometimes complex, multi-program analyses into a single-step. 
analyses SeqWeb seamlessly links all necessary programs - simply load your 

sequences, review the parameters, and hit Run. 

SEE SEOWEBT O D A Y :  W W W . G C G . C O M / S E Q W E B ~  
AND T A K E  I T  FOR A  S P I N .  

Genetics Computer Group 
A subsld 'zar~~o f  Pharmaroprta ,  Inc 

Worldwide 

608.231.5200 

Europe 

+44 1865784600 

North America 

800.876.9994 

www.gcg.com/seqweb9 

O2001 Genetics Computer Group SeqWeb GCG and GCG Izgo are registered trademarks of Genet~cs Computer Group 

Circle No. 36 on Readers' Service Card 





Stop the waiting. Discover BioSource ELISAs. 

BioSource International knows that efflclency at the bench IS 

IELISATime Comparison 
I 

important to you. That's why our ELISA klts are developed and I
tar anti ti^ B~o\rxz~wt- R&D Sill ltlhi ,

manufactured to be rapld and easy-to-use bench top tools tor baslc Rat TNF-a 2h 4sm 4h 3om l h  45m 

sclence research. Need to run multlple assays In a slngle day - H u  IFN-y 2h 45m 4h 30m l h  45m 
I MsTNFa 2h 30m 4h 30m 2h I 


no problem! Many BioSource assays can be completed ~n under I HU IL-6 3 h 4h 3om l h  3om 1 

I Hu IL-1fl 2h 55m 4h 30m l h  35m 1 


3 hours. On average, you wi l l  save 90 minutes when you I MS11 6 3h 30m 4h 3om l h  


choose a BioSource kit over a major competitor. Don't wait any Average time saved lh 30ml 
I 

! 

longer, cal l  BioSource today - we'l l  stand the test of  t ime. i - - - -

For research use only 

FREE Lab Cou~tdownTimer! 
Just order 1 BioSource ELISA kit and receive <a> BOOSOURCEa %channel 99 hour count downlup timer with 0 INTERNATIONAL
alarm FREE! 

One t~mer per customer. Offer val~d on new orders only Please rnentlon cor'e LTSO1 when 
ordering. May not be combined with any other offer or discount. Mfer expiresApr11 30, 2001 
Please allow 4-6 weeks for dellvery Circle NO.6 on Readers' Service Card 
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Genetix Limited 

Queensway, New Mitton, Hampshire, BH25 5MN, UK 

Tel: +44(0) 1425 624600 Fax: +44(0) 1425 624700 GE
f l  

N ET I X USA & Canada Tel: +1-877 436 3849 or +1-503 330 4363 

Email: sales@genetix.co.uk 
Web: www.genetix.co.uk 

Circle No.1 on R e a d e r s '  Service C a r d  NOW part of Genetlx Group PIC 
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Commonly used 'on-the-filter' DNase digestion can fail to remove all conta- 

minating DNA.Traditional4in-solution'digestionis more efficient but requires 

time-consuming cleanup steps that are likely to compromise the yield and 

RNA. RNAqueous 4PCR combines phenol-free, solid phase 

ction with an optimized DNase digestion step and Ambion's 

tion about the RNAqueous-4PCR Klr send an 

emall to RNA4PCR@arnbion.com 

U.S. (800)888-8804 
Canada (8OOr445-1 16 1 

mailto:RNA4PCR@arnbion.com
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New Enzyme-=New Possibilities 
Novel error-pn ne DNA polymerase 

Different muta ional spectrum than Taq 

Incorporates all mutation types 

Simple protocc I to control mutation 
frequency 

Efficient mutagenesis rates of 1 to 7 bases 
per kb per PCR reaction 

N o w  you can get uni 

with the GeneMorphTMPCR mutagenesis kit.** 

It's easy to control your mutation frequency 

using a single set of robust reaction conditions. 

The kit features MutazymeT"DNA polymerase,** 

a novel error-prone DNA polymerase mutant 

that produces all possible transition and transver-

sion mutations with minimal bias, and has a 

distinctly different mutational spectrum from 

that of Tag DNA polymerase. 

STRATAGENEUSA and CANADA 
ORDER' (800) 424-5444 x3 
TECHNICAL SERVICES 800-894-1304 

STRATAGENEEUROPE 
Belgium, Germany, The Netherlands, 
Switzerland, United Kingdom 
E u r o m  bl1.FmNmb.n 
ORDER. 00800 7000 7000 
TECHNICAL SERVICES 00800 7400 7400 
A u s t r i a  
0800 312 526 
Franc-
00800 7000 7000 or 0800-100391 

/ Superior yields over a wide target range 

GeneMorphmP C R  M U T A G E N E S l S  K I T  

A new way to get unique mutations! 
INTERNET 
EMAIL: t e ~ h s e r ~ l ~ e s @ s t r a t a ~ e n e . c o m  C i r c l e  NO.34 on R e a d e r s '  S e r v i c e  C a r d  
WEBSITE: w w w . s t r a t a o e n e . c o m  
' Shdlikhdni S el dl (19971 Ei0T~thn lques23 304-310 
'' Purchs~e01t h 8  product 5 dccorn~anedby 8 Icense 10 UEI I in the Pol? 
marase Chain ReactIan (VCR! process n canluncton r t h  an AuthorizaaThormal 
C,cIer St l l t lgener  PCR products are sold under ilcensng arrangements wlth 

For more information visit our  website 
90che MOICUIPI systems inc F ~ o n ~ a n n - ~ aRoche and Applied B$oryrtemr www.s t ra tagene.com 



Demand greater BlOACTlVlTY inyour plasmidpreparations 

Comparative Purification and In vivo Data 

NAKED DNA 
MOUSE LUNG t,,, (hr) 

I I1 111 IV V PflstineDNATM 

Commercial Kits 

- More DNA and RNA data at WWW.geneSpaIl.COm 

Features: Benefits: 
1 .  Fast, low endotoxin, high yield 1. Easy to use and affordable 
2. Proprietary EndoSepTMSuspensionlLysis 2. Less contaminants that impair BIOACTIVITY 
3. Affinity binding fast flow column 3. High level of supercoiled plasmid 
4. NaOH cleanable (lox) 4. Linearly scaleable for cGMP 

PristineDNATMPlasmid Purification Kit 
The name represents QUALITY 
Quality translates to functionality or BIOACTIVITY 
Highly bioactive plasrnid DNA corresponds to EXPRESSIVE grade 

Go To PristineDNATMon Website: www.genespan.com 

Setting new standards in nucleic acid quality 

19310North Creek Parkway, Suite 100 Bothell, WA 98011-8006 Tel: 425-482-3003 Fax: 425-482-3005 
e-mail:sales@genespan.com 
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C O M P E T E N T  C E L L S  f r o m  ~ o ~ a g e n  

Singles 
competent cells 

nre avnrlnble 
for NovaBlue 
and PET host 
strnir?s BL2  7 iDE3), 





I I I BRETZ 
Bioluminescence Resonance Energy Transfer 

The next generation assay t e c h n ~ l ~ ~for 

...for Proteomics applications 
Developed for mammalian cells 
Monitor protein-protein interactions 
(activation or inhibition) 
Measure interactions in all cell compartments 
Validate yeast 2-hybrid results 
Screening (HTS) 
Use our Gene2ScreenTMcontract services for 
your cell line development 

Interaction between two proteins respectively fused to The new Multimode Fusion Microplate Analyzer 
Rluc and GFP2brings them into close proximity, allowing from Packard BioScience is optimized to detect 
energy transfer and GFP21ightemission. all BRET2chemistries. 

+ Renilla Luciferase is produced and sold under license, U.S. Patent Nos. 5,292,658 & 5,418,155; CA Patent No. 2,105,984; 
EPO Patent No. 91 908378.2; JP Patent No. 506544191 exclusively licensed from Chemicon Internat~onal,Inc. 

* GFP2is produced and sold under license, U.S. Patent Nos. 6,020,192; 5,968,750 & 5,874,304. 

Packard 
BioScience 
BioSignal Packard Inc. 

For more informationon BREP 
contact your local Packard BioScience 

office or visit our Web site at 
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THE FIRST STEP IN OUR "SPACE ODYSSEY" WAS THE CREATION 

OF THE STATE-OF-THE-ART ONE CAGETM SYSTEM... 


AND NOWI WE LEAP INTO THE 21'7' CENTURY WITH SUPER MOUSE 750:" 


rnYou asked for it and like 
our One Cage" System, 
Super Mouse 750" was 
designed to incorporate 

the same modular features into a cage 
exclusively for mice. 

Our new Super 3louse 750'cage a 
designed to do just thqt, while increasing the overall efficiency of 
housing laboratory mice. We've eliminated the wire bar lid. . 
creating greater volume using the same space. The interior cage 
height is increased to over 5-3/4 inches. Combined with a floor 
area of over 75 square inches, the new inner space allows you to 
house 5 adult mice weighing over 25 grams each, exceeding the 
ILAR Guides. 

When removing the Micro-Isolator SP" Filter Top, you have 

water and animsls. Designecl n.~th 
removable stainless steel toocl ancl n..ltel. 
bode attachments. the clcl~\.et?. ,\.\tenl 
may be placed at either enil o f  the L,.lge 
Our new water bottle 2nd ~~nlc-<a\ . ing  
1/2 twist One Csp:" pro\.itle fil l1 usage 
of the 15 ounce n.ater (.3p3(.1t\.. 

The new Super Mouse 750"cage represents s"ch a brand 
new view of animal housing, we think you'll like what 
you see. The time and space savings clearly 

work in 1 

immediate access to your animals, saving your valuable time during 
animal manipulations and cage changes. In addition, the clear plas- 
tic Modular Diet Delivery System allows enhanced visibility of food, Lab Products, Inc. .742 Sussex Ave . PO Box 639 Seaford DE 19973 

3026284300.800.5260469.FAX 302 628 4309 www labproducts~nc corn 
%UI& for the Care and Use I m e  ci Laboratory AmmalResou-
Cornrmss~onon Me S~nencesN a t d  ResesrchCounwl h a l  AcdemyPress I%% 4%2=& ~ ~ ~ s " a r d - & O r r & % ~ ~ ~  ?&%~~sx 
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Essentials of 	 1 Essentials of 1I Glycobiology 1Glycobiology 
I Edited bv 	 1 

Edited by Ajit Varki, University ofCalifornia, Sun Diego; Richard Cummings, The University 
of OkLJ10ma, Oklahoma City;Jefiey Esko, Uniwsity of Cdfomia, San Diego; Hudson Freeze, ~ i d r a n lcommings 

Jefirey EskoThe Burnham Institute;Gerald Hart,Johm Hopkim University School ofMedicine; Jamey 
Hudson Freeze

Marth, University of Califmnia, Sun Diego 
Foreword by Stuart Kornfeld, Washington University School of Medicine, St. Louis 
With Contributions from Maarten Chrispeels, Uniuersicy of California, Sun Diego; 
Ole Hindsgaul, University of Alberta, Edmonton; James C. Paulson, The Scripps 
Research Institute; John Lowe, University of Michigan, Ann Arbor; Adriana Manzi, 
Nextran Corporation; Leland Powell, Universiry of California, Sun Diego; Herman 
van Halbeek, University of California, San Diego 

ugar chains (glycans) are often attached to proteins and lipids and 

have multiple roles in the organization and function of all organisms. 


readers to appreciate the mind-set needed for thinking constructively 

this 'last frontier' of biochemistry and cellular biology." 


1999,668pp., illus., glossary, index 
Cloth $175 
Printedhardcover$99 
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IBC's 6th Annual World Congress 

@l@@ 

b 

DRUG DISCOVERY 
TECHNOLOGY 200 

August 13-17, 2001 Boston, M A  

1 
The World Trade Center and Seaport Hotel 

Keynote Presentations by: 
MarkJ. Levin, 
Millennium Pharmaceuticals,Inc. 

E r i c  S. Lander, Whitehead Institute/MlT 
Center for Genome Research 

George M.Milne, Pfizer Global Research 
Internationaland Development Business 

Circle No. 10 on Readers' Service Card 

Carefully Selected 
Neuroscience Instrumentation 

Complete Product Specifications and 
ust ~escr i~ t ionand operation Information 

Citations of Relevant Journal Publications 

Detailed Quotations/Proposals - Fast 

Applications Advice/TroubleshootingSupport 
Immediately by Email or Phone 

myNeuroLab.com has been designed 
by professionals, for professionals. Your 
neuroscience peers developed this resource 

W'
eU(n~a" to provide the comprehensive product 
w@9fi 

@p"195 
information you need - quickly and  

ccurately. 

Visit myNeuroLab.com today to view its wide 
selection of products. Or contact its experts 
t 866.444.0444 for all the facts. 

rrryNeuroLab.com 

A Coretech Hold~ngs.LLCBuilnes, 
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P C R  c l e a n - u p .  

W h y  w a s t e  

t i m e  w i t h  i t  

Fig.1 Fluorescent sequenc~ng results of a 100 bp 

pUC18 PCR ffagrreni seq~ienced ivith a -20 P;/d 

prrwer (itsjiig the DYEnamic ET Term!na!or Cycie 

Sequencing K I ~  (Amersham Pharmacia Biotech). 

Data generated for USB by Cleveland Genomics 

jcleveia,~ogenornics ccm), 2 research servce com- 

oany PCR cieaq-uo periorrned wltb [a) ExoSAP-IT 

(b) a column designed for PCR clean-up. Base 

miscalls in (b)are due to inherently low yields 

o i  short PCR prodoc:s 'i/heq us,ng co~uwns 


Fig. 2 Autoradiograms of a 20.7 kb Lambda 

PCR fragment sequenced with MBL202 Fwd 

Drlmei i is l~ lg US5 s Thermo Seqdenase 

Rad~olaijeied Terrn~nator Cycle Segdencrng ,<I: 


PCR clean-up performed with: (a) ExoSAP-IT, 

(b)a colurnn deslgr~ed for PCR clean-up. 

---" ~~.L,,CGGC~LTG>.G C?CG3..4TCGI.LL.T.;C.:.? G70.7: 
30 4G 50 69 

Fig. I(a) 

Need an easy way to clean-up PCR+products, especaly before sequencing? Without uslng a coiumn 

or beads? And, without losing product? USB has a solution. Just EXOSAP- IT^^' using Exonuclease I 

to degrade primers, and Shr~mp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one 

tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your 

PCR product and within 30 minutes, sequence with either fluorescent or rad~oactive reagents. 

To "irchase obtsde the UWe3 Ststes s ease contact bSBs authorzed d st. butor, Arnershar- PL?arrnaca B~otech 

~;;~e;~~~,~'$;;~;;s~.~~a;;:2a,dj 


of USE Corpoiaton Ex;SAP~IT  and the 
phrase'Red~icoveithechemistiy;I C S ~  ;r arev a j 6 - ~ . l i ~  ::.coral 

USE! Corporation 

261 1 1 Miles Road 

Cleveland, OH 44128 
800.321.9322 

Pease \ / s t  our ,.vebslte at v;w<~,uusb:veD con- for reg ona l r for ratan www.usbweb.com 
Circle No.3 on Readers' Service Card 

F b,tl--a .a :;;-8e .d  %'-,e-l :;-j;,a c- ~;r?j.c T - e  -t I ;r I cz e.ec P ,  I n t  $3 ,:. - c  c z ; - i i -5E i - J 5a-r  5 - -1 E-::ri? 



P h a r M i n g e n  

New PharMingen DimerX I MHC:lg Technology 

Try our new The DimerX I HLA-A2 reagent for Simply load the MHC:lg fusion 
DimerX IHLA-A2 reagents: antigen specific T cell analysis protein with the antigenic peptide 

provides an easy-to-use method for of choice and analyze T cells of
Convenient epitope T cell epitope specificity dissection. interest by flow cytometry.
mapping and antigen-specific 
T cell analysis DimerX I HLA-A2 offers a conven- Contact Technical Services or 
Flexible peptide loading ient immune function analysis your sales representativetoday for 

Pre-loaded with P2 microglobulin method with a flexible peptide detailed information about the new 
loading system. DimerX 1 HLA-A2 reagent and other 

Simple flow cytometric protocol related DimerX products. 

BD Biosciences www.bdbiosciences.com 

Clontech lmmunocytometry Systems 
Discovery Labware PharMingen 

Call PharMingen today at 877.232.8995 for technical information or to place an order. 
For research use only Not for use in diagnostic or therapeutic procedures. Not for Resale. Circle NO, 31 on Readers'serviceCard 

BD Biosciences 



Thrills are for amusement parks, 
not retirement plans. 

When you're investing for your retire- you look beyond the current ups and downs of the 

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

tied up in knots, Building the At TIAA-CREF, retirement investing is our main 

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 riding on which ret~rementcompany 

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 information on our secu r tes  products, call 1 800 842-2733, ext 5509, for prospectuses Read them carefully before you Invest. TIAA-CREF Individual 
and institutional Servces, Inc and Teachers Personal Investors Servces, n c  distrbute securities products Teachers Insurance and Annuty Association (TIAAI, New York, NY 
and TIAA-CREF L i e  Insurance Co ,New York, NY Issue insurance and annuities TIAA-CREFTrust Company, FSB provdes trust servces Investment products are not FDIC 
insured, may lose value and are not bank guaranteed. O 2001 Teachers Insurance and Annuity Association-College Retremen; Equities Fund, New York, NY O I l C 2  




