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ECL Advance contains Lumigen ® TMA-6, supplied from Lurnigen, Inc. Lurnigen
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With over |0 years experience in detecting proteins
on membranes, it's no wonder ECL™ is the world'’s
leading range for chemiluminescent Western blotting.
With the addition of new ECL Advance™, Amersham
Biosciences offers a complete range of sensitive
detection reagents made to suit your requirements.

The Power of ECL

New ECL Advance is the most sensitive HRP substrate
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Agent, which further reduces backgrounds and increases
sensitivity, ECL Advance is the most powerful solution

for chemiluminescent Western blotting. It's ideal for
experiments where the protein of interest is present

at low concentration, or the primary antibody is limiting.
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for standard sensitivity detection offering rapid and
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ECL Plus™ offers excellent sensitivity, up to 20 times that
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detection on an appropriate fluorescent scanner.
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Trademarks: QIAGEN?®, BioRobo!®, MagAttract®, QlAsoft™ (QIAGEN Group). © 2002 QIAGEN, all rights reserved.

www.qiagen.com

QIAGEN: Distributors:

Australia Canada France Argentina Tecnolab S.A. (011) 4555 0010  Austria VWR International GmbH (01) 576 00 O Belgium/Luxemburg Vv
Tel. 0394893666 Tel. 800-572-9613 Tel. 01-60-920-930 Brazil Uniscience do Brasil 011 3622 2320 China Gene Company Limited (852)2896-6283 Cyprus Scientronics
Fax 039489.3888 Fax 800-713-5951 Fax 01-60-920-925 Czech Republic BIO-CONSUL spol. s.ro. (420) 2 417 29 792 Denmark VWR International A/S 43 86 87 88 Egypt C
VWR Internationol Oy (09)}804 551 Greece BioAnalytica S.A. {210/640 03 18 India Genefix (0111542 1714 ¢
Germany Iluly Jﬂr“" Westburg {lsrael) Lid. 08 6650813/4 or 1-800 20 22 20 Korea RS Laboratories, Inc. (02} 924-86 97 Malaysia RESE/
Tel. 021032912400 Tel. 0233430411  Tel. 03-5547-0811  (603)-8070 3101 Mexico Quimica Valaner S.A. de C.V. {55} 55 25 57 25 The Netherlands Westburg b.v. (033
Fax 021032922022 Fax 0233430426  Fax 03-5547-0818  Biclab Scientific Ltd. (09) 980 6700 or 0800 933 966 Norway VWR International AS 22 90 00 00 Poland
(071) 351 41 06 or 0601 70 60 07 Portugal IZASA PORTUGAL, LDA (21) 424 7312 Singapore Research Biolabs Pte Ltd
Switzerland UK and Ireland USA BIO-CONSULT Slovakia spol. 5.r.0.{02] 5022 1336 South Africa Southern Cross Biotechnology (Pty) Utd (021) 671
Tel. 061-319-30-31  Tel. 01293-422-999 Tel. 800-426-8157  (93) 902.20.30.90 Sweden VWR International AB (08) 621 34 00 Taiwan TAIGEN Bioscience Corporation (O
Fax 061-319-30-33 Fax 01293-422-922 Fax 800-718-2056  Theera Trading Co. Uid. (02} 412-5672 In other countries contact: QIAGEN, German: y

BRMA481 1 20025SWW



CREDITS: (TOP TO BOTTOM) PFEIFER £T AL; LEE ET AL

SUMMARIES OF RESEARCH IN THIS ISSUE

THIS WEEK IN Science

Calculating with
Quantum Cascades

Cascades of hopping by CO
molecules on a surface at cryo-
genic temperatures has been
harnessed to perform one-time
logic operations. Heinrich et al.
(p. 1381; see the cover) used a
scanning tunneling microscope
(STM) to identify isotopically
distinct CO molecules on a
Cu(111) surface through their
inelastic electron tunneling
spectra. These molecules were

edited by Phil Szuromi

Targeted Vaccination

* Policy-makers have been debating how to
respond to an intentional release of
smallpox in the United States. Halloran et
al. (p. 1428; see the Perspective by Koopman) generated model
communities of 2000 people, interacting within schools and
neighborhoods. They looked at the effects of targeted vaccination
of those in close contact with smallpox cases relative to mass
vaccination carried out before or after the release event. The pres-
ence of residual immunity from prior vaccination increased the
effectiveness of the targeted strategy more than mass vaccina-
tion. Under all strategies, targeted vaccination prevented more
cases per dose of vaccine than did mass vaccination.

plex. This step completely dis-
rupted the promoter binding
site and created a channel that
accommodates a 7-base pair
heteroduplex and a tunnel that
surrounds the RNA transcript
after it separates from the het-
eroduplex. These factors likely
account for the enzyme’s stabil-
ity and processivity in the elon-
gation phase. X

Express Thyself!
Most T cells that react to self-

then assembled with the STM
into a chevron pattern. A CO
molecule at one end was given
a shove with the STM tip, and a
cascade of induced hops could

b}
,f;a& o oF
'_, “‘(f-,
™

be observed over a period of a

few seconds. Below 6 kelvin, & 1';
the hopping rates were tem- .t :
perature independent but -

showed a pronounced isotope
effect, both hallmarks of quan-
tum tunneling. The authors
used these molecular cascades to perform computation by assign-
ing initial and final positions of CO molecules as O or 1, respectively.
They created AND and OR gates, and intersecting patterns with
multiple inputs could operate as a three-input sorter. X

Evaporative Losses

The rate of evaporation from a body of water, like a lake or an
open pan, is an important parameter of the global hydrological cy-
cle. Intuitively, the large surface temperature increases of the past
50 years should have increased the rate of pan evaporation, but
instead the rate has decreased. Roderick and Farquhar (p. 1410;
see the Perspective by Ohmura and Wild) attribute this drop to a
decrease in sunlight caused by an increase in the extent of cloud
cover, or by greater concentrations of atmospheric aerosols. This
problem highlights the importance of changes in Earth's surface
energy balance caused by anthropogenic activities.

Caught in the Act

Significant insights into transcription have been gained from struc-
tural studies on T7 RNA polymerase promoter-bound complexes, in-
cluding a transcribing initiation complex. However, these studies did
not address the elongation phase, and, in fact, any extension of the
DNA-RNA complex beyond 3 base pairs was sterically excluded in the
initiation complex. Yin and Steitz (p. 1387) have solved the structure
of a T7 RNA polymerase elongation complex at 2.1 angstroms. The
complex includes 30 base pairs of duplex DNA containing a transcrip-
tion bubble and a 17-nucleotide RNA transcript. The amino-terminal
domain underwent a major refolding compared to the initiation com-

X Published online in Science Express
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And in Brevia ...

In a mouse model of Alzheimer’s disease
(AD), Pfeifer et al. (p. 1379) find that
passive immunization with anti-amyloid
beta (AB) antibody increases cerebral
hemorrhage; this is reminiscent of
neuroinflammation seen in some AD pa-
tients actively immunized against Ap.

antigens are deleted in the thy-
mus during development, but
how do a multitude of tissue-
restricted self-proteins find
their way to the thymus in the
first place? One proposed solu-
tion to this puzzle has been
that cells of the thymus also
express certain “tissue-restrict-
ed” genes. Anderson et al. (p.
1395; see the Perspective by
Ohashi) show that a transcrip-
tion factor, termed autoimmune regulator or Aire, controls ectopic
gene expression in thymic epithelial cells. In the absence of Aire,
mice developed autoimmunity against target organs, such as sali-
vary gland and ovary, with a corresponding loss of expression of tar-
get tissue-specific genes by the thymic epithelial cells. X

High-Speed Polymer Light Modulators

Present technology allows encoding of electrical data onto an
optical carrier at the rate of 40 gigahertz. To satisfy the demand
for faster communication, links will require increased bandwidth
and still faster optical devices that can encode the electrical in-
formation sufficiently quickly. Lee et al. (p. 1401) present work on
the design and fabrication of poly- -
mer electro-optic modulators with
switching rates in excess of 1.6 tera-
hertz, providing a possible (although
likely temporary) solution to the
traffic bottlenecks that occur on the
information superhighway.

Getting the Shakes While Drying Out?

The mechanics underlying intermediate and deep earthquakes
(between 50 to 600 kilometers depth) that occur along subduc-
tion zones are poorly understood. Dobson et al. (p. 1407; see the
Perspective by Kerrick) show in laboratory experiments that dehy-
dration of antigorite generates acoustic emissions at pressures
and temperatures relevant to subduction zone conditions. Thus,
deeper earthquakes may originate in dehydration reactions.

CONTINUED ON PAGE 1297
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Roche Applied Science
Expand High Fidelity?'VS PCR System

Why Choose Between High Yields, Accuracy,
and the Prevention of Carryover Contamination?

Epand MRS Supplier A Suppler B Suppler C Supplier D Select a single polymerase blend that gives you everything you need — the new Expand
S High FidelityPLUS PCR System from Roche Applied Science. Amplify fragments up to
5 kb with a next-generation blend combining our Taq DNA Polymerase with a novel
protein that mediates proofreading activity but has no polymerase activity of its own.

® Improve PCR yields: Obtain more product from smaller amounts of
template (Fig. 1).
Figure 1: Obtain higher yields than with four ® Perform high-fidelity applications (e.g., SNP analysis): Achieve 6-fold

other popular enzyme blends. Human genomic K
DNA template (100, 5, or 1 ng) was used to amplify greater accuracy than with Taq Polymerase alone.
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activator (tPA) gene under each manufacturer’s Avoid false positives by preventing carryover contamination: Incorporate

conditions. dUTP during PCR (Fig. 2), then pre-treat subsequent reactions with Uracil-DNA
Glycosylase to degrade any carried-over PCR product containing dUTP. Try doing
that with any other high-fidelity blend or proofreading polymerase!

W dre aute  ame aute are aure e OtOP compromising your PCR!
S Get everything you need in a polymerase blend from Expand High Fidelity":VS PCR

ki System. Learn more by visiting www.roche-applied-science.com/pcrtoday!
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Expand High Fidelity*''S PCR System

Figure 2: Amplify longer products with greater C k Si

fidelity and yield when incorporating dUTP at. No. Pack Size

for subsequent prevention of carryover 3 300 242 50 reactions

contamination. Reactions contain either Taq 3 300 226 200 reactions

Polymerase (T) or Expand High Fidelity"'VS PCR .

System (H) and either dTTP or dUTP. 3 300 234 1000 reactions

Purchase of this product is accompanied by a limited license to use it in the Polymerase Chain Reaction (PCR) process for life science research in conjunction Roche Dlag nostics Corporation

with a thermal cycler whose use in the automated performance of the PCR process is covered by the up-front license fee, either by payment to Applied Roche Applied Science
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Evolution in the Mosquito

The culmination of a nearly 40-year study by Coluzzi et al. (p. 1415) of chromosome in-
versions in the mosquito species Anopheles gambiae, the principal malaria vector, and
its very near relatives is presented. Polymorphisms were found in some, but not other
taxa and populations. The distribution of polymorphisms observed could be related to
the prevailing ecological conditions, and, in turn, it is of relevance to malaria transmis-
sion. The authors also found evidence for the ongoing formation of new species. X

Epilepsy and Excitation Explored

Human temporal lobe epilepsy is a severe and potentially life-threatening disorder.
Cohen et al. (p. 1418; see the Perspective by Kéhling) recorded from neurons in speci-
mens from epileptic patients who had undergone surgery for treatment of the disease.
In a brain area called the subiculum, they observed synchronous discharges reminiscent
of the patients’ EEG records. in a subpopulation of pyramidal neurons from this area,
GABAergic input was not inhibitory, but rather depolarizing and, therefore, excitatory.

Holding onto the Transition State

Many RNA enzymes do not employ metal ions as catalytic assistants and must rely on the
limited chemical arsenal of nucleic acid bases as compared to the numerous amino acids
available to their protein cousins. Rupert et al. (p. 1421) present two structures that reflect
the transition state and product state of the hairpin ribozyme, in which vanadate was used
as the transition-state analog of the pentacoordinate phosphorus formed during the cleav-
age of a phosphodiester. These results suggest that the ribozyme binds the transition state
more tightly than either the starting or product states. Transition-state stabilization may be
more common in ribozymes than in protein enzymes, whose functional diversity favors
general acid-base catalysis or electrostatic catalysis. X

Viral Pusher, Cell Junkie

Kaposi's sarcoma herpesvirus (KSHV) causes B cell lymphomas, as well as blood-filled
skin tumors in which the virus multiplies along with the tumor cells. Viral infections in-
duce the host to produce interferon-a. (IFN-), a mediator of innate immune responses.
Chatterjee et al. (p. 1432) show that IFN-o. stimulates the KSHV-infected cells to pro-
duce a mimic of a host cytokine, interleukin-6
(IL-6). The host's IL-6 binds to two cell surface
receptors, gp80 and gp130, but viral iL-6
needs only gp130 to signal the cell. During
other virus infections, IFN-o inhibits gp80 ex-
pression, preventing IL-6 binding, dooming
the infected cells to death by apoptosis, and
contributing to clearing the host of infection.
By contrast, KSHV IL-6 continues to signal
the cell via gp130 alone, effectively immor-
talizing the cell, and allowing it and the virus
to proliferate together.
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Surveying the Damage

Normal cells respond to DNA damage by halting the cell cycle and initiating DNA re-
pair, thereby preventing accumulation of potentially serious genetic abnormalities. Sev-
eral proteins are important in controlling DNA damage checkpoints, but details about
how they cooperate have yet to be worked out. Wang et al. (p. 1435) focused their at-
tention on 53BP1, a protein originally identified through its ability to bind the tumor
suppressor protein p53. Inhibition of 53BP1 with small interfering RNA (siRNA) prevent-
ed the reduction in DNA synthesis and cell cycle progression normally seen after expo-
sure of cells to moderate levels of ionizing radiation (IR). This change corresponded with
a partial decrease in phosphorylation of other checkpoint proteins, Brcal and Chk2, by
53BP1 and the disruption of Brcal foci formation within the nucleus in response to IR.
53BP1 therefore appears to play a direct role in preserving genomic stability through
the regulation of checkpoint control signals and DNA repair machinery. X
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Conduct Relevant Cell Research Like Never Before!
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Actually resorbs bone after only seven days in culture. when you need them.
O Human Skeletal Muscle Myoblast Cell System O Human Preadipocyte Cell System
Produces multinucleated, fused myotubes. Up to 100% of precursors differentiate into functional
adipocytes.

Normal human cells with optimized media for superior results.
AdipoRed™ intracellular lipid accumulation reagent available.

Cambrex, the source for Clonetics™ and Poietics™ cell systems, BioWhittaker™ classical media, SeaKem® and NuSieve® agarose, and PAGEr® precast gels.

For more information contact us at:
www.cambrex.com C A M B R E X

U.S. 800-521-0390 Europe 32 (0) 87 32 16 11
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Take the first step to fully automated sequencing and fragment analysis with
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*US toll-free: 1.877.287.5700. Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Corporation consists of the Applied Biosystems and
Celera Genomics businesses. Applied Biosystems, ABI Prism and its design are registered trademarks, and AB (Design) and Applera are trademarks of Applera Corporation or its subsidiaries in the US
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Opti-MEM® 1
Reduced Serum Medium

Ideal for Vaccine and Virus Production

Reduce serum requirements by at
least 50% with Opti-MEM® | Reduced
Serum Medium, a preferred medium
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Opti-MEM® decreases dependence
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equivalent to or better than those
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known chemical structure. Because they
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GlutaMAX™ Media

Prevent L-giutamine Degradation
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¢ Minimize toxic ammonia build-up

www.invitrogen.com/gibco



@ Www.sciencemag.org

Science

1200 New York Avenue, NW
Washington, DC 20005
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

Bateman House, 82-88 Hills Road
Cambridge, UK CB2 1LQ
(44) 1223-326500, FAX (44) 1223-326501

EDITOR-IN-CHIEF  Donald Kennedy
EXECUTIVE EDITOR Monica M. Bradford
DEPUTY EDITORS NEWS EDITOR
R.Brooks Hanson Katrina L. Kelner  Colin Norman

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORs Barbara jasny, Guy
Riddihough, Phillip D. Szuromi; seNioR epiTor/peRsPECTIVES Orla
Smith; senior epmors Gilbert ). Chin, Pamela J. Hines, Paula A.
Kiberstis (Boston), Beverly A. Purnell, L. Bryan Ray, Linda R.
Rowan; associaTe epmors Lisa D. Chong, Marc S. Lavine, H. Jesse
Smith, Valda Vinson; onuNE ebimor Stewart Wills; AssOCIATE ONUNE
epmor Tara S. Marathe; associaTe sook REVIEW EDITOR Sherman J.
Suter; AsSOCIATE LETTERs EDITOR Etta Kavanagh; INFORMATION speciALIST

Martineau, Barbara P. Ordway; copv eorror Trista Wagoner; EprToRi-
AL coorpiNaTors Carolyn Kyle, Ellen E. Murphy, Beverly Shields;
PUBLICATION AssisTANTs Chiris Filiatreau, Joi S. Granger, Jeffrey Hearn,
Elise Laffman, Scott Miller, Gail Murphy, Brian White, Anita
Wynn; eDITORIAL AssISTANTs Lisa Johnson, Dorothy Matthews,
Yolanda Matthews, Patricia M. Moore, Tunisia L. Riley; execuive
AssiSTANT Sylvia S. Kihara; apminisTraTIVE supporT Patricia F. Fisher

science_editors@aaas.org  (for general editorial queries)
science_letters@aaas.org  (for letters to the editor)
science_reviews@aaas.org  (for retuming manuscript reviews)
science_bookrevs@aaas.org  (for book review queries)

INEWS SENIOR CORRESPONDENTs Eliot Marshall, Jean Marx; pepuTy NEws
epiTors Robert Coontz, Jeffrey Mervis, Leslie Roberts; Associae News
oo Laura Helmuth; contrisuin epmmors Elizabeth Culotta, Polly
Shulman; News wrrmes Jennifer Couzin, Martin Enserink, Constance
Holden, Jocelyn Kaiser, Richard A. Kerr, Andrew Lawler (Boston),
David Malakoff, Elizabeth Pennisi, Charles Seife, Robert F. Service
(Pacific NW), Erik Stokstad, Erica Goldman (intem); contriBuTING
CORRESPONDENTS Marcia Barinaga (Berkeley, CA), Kathryn Brown, Bar-
ry A. Cipra, Jon Cohen (San Diego, CA), Daniel Ferber, Ann Gibbons,
Robert irion, Mitch Leslie (NetWatch), Charles C. Mann, Virginia
Morell, Evelyn Strauss, Gary Taubes, David Voss, Ingrid Wickelgren;
coey eprmors Laura Atwood, Linda B. Felaco, Daniel T. Helgerman; ao-
MINISTRATIVE suppoRT Scherraine Mack, Fannie Groom; sureaus: Berke-
ley, CA: 510-652-0302, FAX 510-652-1867, Boston, MA: 617-542-
5098, San Diego, CA: 760-942-3252, FAX 760-942-4979, Pacific
Northwest: 503-963-1940

PRODUCTION DIRECTOR James Landry; sswor MANAGER Wendy K. Shank;

Janet Kegg; coNTRIBUTING EDITOR Kevin Ahern; epiroriaL
Cara Tate; sentor cop Eprrors Jeffrey E. Cook, Harry Jach, Monique

Rebecca Doshi; senor speciaust Vicki J. Jorgensen;
seecuausts Tara L Kelly, Jessica K. Moshell, Amanda K. Skelton

PREFLIGHT OPERATIONS DirecTor David M. Tompkins; MANAGER
Marcus Spiegter
ART DESIGN DiRecToR C. Faber Smith; ar brecTor Alan T. Stonebraker;
ASSOCIATEART DIRECTOR Joshua Moglia; nLustrators Cameron Slayden,
Katharine Sutliff; associates Holly Bishop, Debra ]. Morgenegg,
Preston Morrighan; Julie White pHoto Researcer Leslie Blizard -
SCIENCE INTERNATIONAL
EUROPE (science@science-int.co.uk)
epmor Andrew M. Sugden; senior EDmor/perspecTIVEs Julia Fahrenkamp-
Uppenbrink; senor eprors Caroline Ash, Stella M. Hurtley, lan S. Os-
bome, Peter Stem; AssoQuTe epiror Stephen ). Simpson; EDITORIAL SuP-
pokt Cheryl Sharp, Emma Westg; suppoRT Janet Mum-
ford, Jill White, Lara Crowe, Mark Chadwick; NEws: EUROPEAN NEWS EDITOR
Richard Stone; pepuTy News epiror Daniel Clery; corresponpenTs Michael
Balter (Paris: (33) 1-49-29-09-01, FAX (33) 1-49-29-09-00),
Gretchen Vogel (Berlin: (49) 30-2809-3902, FAX (49) 30-2809-
8365) John Bohannon (intem)
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.gulforjp JapAN NEWS
sureaw: Dennis Normile (contributing comespondent, (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; Npia Pallava Bagla {con-
tributing correspondent (91) 11-271-2896; pbagla@ndb.vsnlnet.in )

ONAL

INFORMATION FOR CONTRIBUTORS
See pages 163 and 164 of the 5 April 2002 issue or access
wwwi.sdiencemag.org/feature/contribinfo/home.shtml

1308

EXECUTIVE PUBLISHER Alan |. Leshner
PUBLISHER Beth Rosner

FULFLLMENT & MEMBERSHIP SERVICES (membership@aaas.ong) bRector
Marlene Zendell; MeMeer services: ManaGer Michael Lung; sBoR seqwsT
Mary Curry; cooromaror Jantell Stone; specuusts Laurie Baker, Pat Butler,
Elizabeth Early, Kristina Mazzocchi; Tom
Ryan; manacer Gregory Urquhart; ooucTion MaNaGer Lauri Sirois; seior
assocute Deborah Stromberg;
Sturley; INTERNATIONAL MARKETING EXECUTIVE Emilie StOtt; RESEARGH: MANAGER
Renuka Chander; BUSINESS AND AINANCE: MANAGER Teressa Ellis; AoMiSTRATIVE
suproRt Zadia McKinnon; computer specusst John Williams
SUBSCRIPTION SERVICES For change of address, missing issues,
new orders and renewals, and payment questions: 800-731-4939
or 202-326-6417, FAX 202-842-1065. Mailing addresses: AAAS,
P.O. Box 1811, Danbury, CT 06813 or AAAS Member Services,
1200 New York Avenue, NW, Washington, DC 20005

RePRINTS Ordering/Billing/Statuss 800-635-7171; Comections 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.

BUSINESS OPERATIONS AND ADMINISTRATION DiRecTor Deborah
Rivera-Wienhold; senior ANALYsT Randy Yi; FINANCIAL ANALYSTS Lisa
Donovan, Jessica Tierney-Rubin; RIGHTS AND PERMISSIONS: ASSOCIATE
Emilie David; assisTANT Karen Lentz; MARKETING: DIRECTOR John Mey-
€rS; DIRECTOR OF INTERNATIONAL MARKETING AND RECRUITMENT ADVERTISING
Deborah Harris; INTERNATIONAL SUBSCRIPTIONS MARKETING MANAGER

DIRECTOR SITE LIC

Wendy Sturley; recs Allison Pritchard; as-
socutes Mary Ellen Crowley, Amanda Donathen; eLEcTRONIC MEDIA:
MANAGER Don Hemenway; INTERNET PRODUCTION MANAGER Lizabeth
Harman; assiSTANT PrRODUCTION MANAGER Wendy Stengel; senio pro-
pucTion associATes Sheila Myers, Lisa Stanford; probucTioN associ-
ates Carla Cathey, Eugene Moxley, Louis Williams; Leap ApucaTions
peveLoper Carl Saffell; AommasTRATIVE supporT Joyce Scott

PRODUCT ADVERTISING (science_ advertising@aaas.ong) NORTHEAST AND E
canaDa Elizabeth Wardell: 860-668-9025, FAX 413-480-0008¢ M-
wesT Rick Bongiovanni: 330-405-7080, FAX 330-405-7081 » west
COASTAW. CANADA B. Neil Boylan: 415-458-1630, FAX 415-458-1631 «
MID-ATLANTIC AND SOUTHEAST sALes Christopher Breslin: 443-512-0330,
FAX 443-512-0331 - ukssc THERLANDS
Andrew Davies: 44 (0)1-782-750-111, FAX 44 (0)1-782-751-999 -
GERMANY/SWITZERLAND/AUSTRIA Tracey Peers: (44) 1-782-752-530, FAX
(44) 1-782-752-531 an Mashy Yoshikawa: (81) 3-3235-5961, FAX
(81) 3-3235-5852 mmar. Jessica Nachlas 001 972-3-5449123 « Trarmc
MANAGER Carol Maddox; saies coorpmator Deiandra Underwood
RECRUITMENT ADVERTISING (science_classifieds@aaas.org); probuc-
TION MANAGER Jennifer Rankin; AssisTANT probucTioN MANAGER Deborah
Tompkins; us: saLes Gabrielle Boguslawski: 718-491-1607,
FAX 202-289-6742; WesT COAST SALES MANAGRR Kristine von Zedlitz;
EAST COAST SALES MANAGER Jill Steinberg; INTERNET saLEs MANAGER Beth
Dwyer; AsSISTANT saLES MANAGER Daryl Anderson; SENIOR SALES COORDINA-
To Erika Bryant; saes cooromators Rohan Edmonson, Caroline Gal-
lina, Shirley Young; sates representanvEs Kathleen Clark, Sussy Castil-
la, Christina Geiger, Bren Peters-Minnis; assistaNt Emnet Tesfaye;
associate Christine Hall; pusucanons assistants Robert Buck, Jane
Vaughn; INTERNATIONAL saLEs EXECUTIVES Anna McBryde, Richard Wal-

ADVERTISTING MANAGER Tracy Holmes; AUSTRALIA/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, CHARR Peter H. Raven;
PRESIDENT Floyd E. Bloom; presibenT-eLecT Mary Ellen Avery; TREASURER
David E. Shaw; cHier execuive orricer Alan |. Leshner; soarp Lewis M.
Branscomb; John E. Burris; Nina V. Fedoroff; Karen A. Holbrook;
Richard A. Meserve; Norine E. Noonan; Robert C. Richardson;
Lydia Villa-Komaroff

Published by the American Association for the Advancement of
Science (AAAS), Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the advancement of
science, including 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 ed-
itorials, news and comment, and book reviews—are signed and reflect
the individual views of the authors and not official points of view adopt-
ed by the AAAS or the institutions with which the authors are affiliated.

AAAS was founded in 1848 and incorporated in 1874. Its mission is
to advance science and innovation throughout the world for the ben-
efit of all people. The goals of the association are to: foster communi-
cation among scientists, engineers and the public; enhance interna-
tional cooperation in science and its applications; promote the re-
sponsible conduct and use of science and technology; foster educa-
tion in science and technology for everyone; enhance the science and
technology workforce and infrastructure; increase public understand-
ing and appreciation of science and technology; and strengthen sup-
port for the science and technology enterprise.

ters; INAL SALES Claire Last; RECRL Advancing science e Serving society
BOARD OF REVIEWING EDITORS J. M. Claverie Yves Frégnac Norman L Letvin Linda Partridge Thomas Stocker
. ) CNRS, Marseille CNRS, Gif-sur-Yvette Beth Israel Deaconess Univ. College London Univ. of Bern
Freg;irll;rtl\:’ﬁ fg L Bosts Le\:lls M. (Bjrans.comb Jonathan D. Cohen Chris D. Frith Medical Center, Boston Stuart L Pimm Tomoyuki Takahashi
Frank S. Batses P on b arvasr Univ. Princeton Univ. Univ. College London Michael S. Levine Duke Univ. Univ. of Tokyo
> . ennis Bray i Robert Colwell Don Ganem Univ. of California, Berkeley  philippe Poulin Marc Tessier-Lavigne
R U’:V:f I:mnesota Univ of Cambridge Univ. of Connecticut Univ. of California, SF Richard Losick Cw;es Stanford Univ.
a){} i ’:‘;g.r man Dall Joseph A. Bums Peter Crane James Gimzewski Harvard Univ. Danny Reinberg Joan S. Valentine
Iniv. of Texas, Dallas Comell Univ. Royal Botanic Gardens, Kew Univ. of California, LA Raul Madariaga A . Univ. of California, LA
Stephen J. Benkovic i " 5 Univ. of Medicine and L Y
P - Benl ) William P. 8utz F. Fleming Crim Alex Halliday Ecole Normale Supérieure, Dentistry-New Jerse Michiel van der Klis
Pennsylvania St. Univ. RAND Univ. of Wisconsin ETH Zentrum, Ziirich Paris Janef’;;’ 2:‘ " ew jersey Astronomical Inst. of
Michael ). Bevan Mildred Cho Robert Desimone Dennis L Hartmann Rick Maizels noss Amsterdam
Univ. of Washington Stanford Univ, NIMH. NIH Univ. of Washington Univ. of Edinburgh Univ. of Toronto Derek van der Kooy
Ton Bisseling . Joanne Chory John Diffley Martin Heimann George M. Martin David G. Russgll Univ. of Toronto
Wageningen Univ. The Salk institute Cancer Research UK Max Planck Inst., Jena Univ. of Washington Cornell Univ. Bert Vogelstein
Henry. R. Bourn_e . David Clapham Dennis Discher Tasuku Honjo Diane Mathis Philippe Sansonetti Johns Hopkins
Univ. of California, SF Children’s Hospital, Boston Univ. of Pennsylvania Kyoto Univ. Harvard Medical School Institut Pasteur Christopher A. Walsh
Julian D d Evelyn L Hu Andrew Murray Dan Schrag Harvard Medical School
SENIOR EDITORIAL BOARD Cancer Research UK Univ. of California, SB .Harvard Univ. Harvard Univ. ChristopherTM{alsh
John 1. Brauman, Chair, Stanford Univ. Denis Duboule Peter St. George Hyslop Elizabeth G. Nabel Georg Schulz Harvard Medical School
Philip H. Abels . Toronto NHLBI, NIH Albert-Ludwigs-Universitst ~ Graham Warren
p on, AAAS Univ. of Geneva " g Yale Univ. School of Medicine
Joseph L Goldstein, Univ. of Texas Southwestern Med. Ctr. Christopher Dye Meyer B. Jackson Naoto Nagaosa Freiburg lia R Wee
Richard Losick, Harvard Univ. WHO Univ.of Wisconsin Med School _ Univ. of Tokyo Terrence |. Sejnowski Julia R.Weertman
Robert May, Univ. of Oxford Richard Ellis Stephen Jackson Shigakazu Nagata The Salk Institute Northwestern Univ.
Marcia McNutt, Monterey Bay Aquarium Research Inst. Cal Tech Univ. of Cambridge Osaka Univ. Medical School  az,6 shinozaki Arthur Weflss lifornia, S|
Vera C. Rubin, Cammegie Institution of Washington John Eppig Bernhard Keimer Alexandra Navrotsky RIKEN R sU "’: o &‘.’u'ao’"’a' F
Christopher R. Somerville, Carnegie Institution of Washington, The Jackson Labs Max Planck Inst, Stuttgart Univ. of California, Davis Susan Solomon - Sanders Willams
Stanford Gerhard Ertl Christian Kérner James NelsonA NOAA | DU’\()E‘I.lI:HIVEI’S‘ty
Yoshinori Tokura, Univ. of Tokyo Fritz-Haber-Institut, Berlin Botanisches Institut, Basel SWU""" School of Med George Somero anrl'\; 5' on Res. Inst.
Gerhard Wegner, Max Planck Inst. of Polyrmer Research, Mainz Paul G. Falkowski Alan B. Krueger Roger Nicoll o o Ui e Scripps Res. Inst.

BOOK REVIEW BOARD
David Bloom, Harvard Univ.
Londa Schiebinger, Pennsylvania State Univ.
Richard Shweder, Univ. of Chicago
Robert Solow, MIT
David Voss, Science
Ed Wasserman, DuPont
Lewis Wolpert, Univ. College; London

Rutgers Univ.
Douglas T. Fearon

Univ. of Cambridge
Tom Fenchel

Univ. of Copenhagen
Jeffrey S. Flier

Harvard Medical School
Richard Fortey

The Natural History

M , London

15 NOVEMBER 2002

Princeton Univ.
Michael LaBarbara

Univ. of Chicago
Angus |. Lamond

Univ. of Dundee
Antonio Lanzavecchia

Inst. of Res. in Biomedicine
Anthony ). Leggett

Univ. of illinois, Urbana-

Champaign

VOL 298 SCIENCE

Univ. of California, SF
Roeland Nolte

Univ. of Nijmegen
Malcolm Parker

Imperial College
Roy R. Parker

Univ. of Arizona
Michele Parrinello

Centro Svizzero di Calcolo

Scientifico

Christopher R. Somerville
Carnegie Institution of
Washington, Stanford

Will ). Stewart
Blakesley, UK

Edward |. Stiefel
Princeton Univ.

Bruce Stillman
Cold Spring Harbor Lab.

www.sciencemag.org

Richard A. Young

The Whitehead Inst.
Martin Zatz

NIMH, NIH
Walter Zieglgansberger

Max Planck inst, Munich
Huda Zoghbi

Baylor College of Medicine
Maria Zuber

MIT



Imaging Systems

fluorescen

emildiBiEescence = = =

Capture the Ful Range.

For a complete selection of imaging systems, look to Bio-Rad.

Imaging never looked better. Single or multicolor fluorescence, chemiluminescence, chemifluorescence, isotopic,
or colorimetric. Gels, film, or blots. For proteomics to genomics and everything in between, Bio-Rad has an imaging
system to fit your applications and budget. From the powerful Molecular Imager FX™ to the flexible VersaDoc™,

Bio-Rad systems feature specialized - ~
. . Model Isotopic Chemiluminescent Fluorescent Colorimetric
image analysis software and can be ,
, , . \ \ Molecular Imager FX™ Systems . L3 . .
integrated into a single imaging center or
. ) VersaDoc™ Imaging Systems . [ .
a multi-user network. Give your samples
GS-800™ Calibrated Densitometer .
the exposure they deserve. For more :
. \ \ , ChemiDoc * System ° . L4
information on our imaging systems, :
- R . | Doc™ 2000 Syst hd hd
visit us at discover.bio-rad.com \ GetDoc 2000 System Y,

Visit us on the Web at discover.bio-rad.com
Call toll free at 1-800-4BIORAD (1-800-424-6723); B’ o 'RAD

outside the US, contact your local sales office.
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Meetings and Announcements
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Product News:

LAB TECHNOLOGY TRENDS
SPECIAL AD SECTION IN THE
29 NOVEMBER ISSUE

The Future of Global
Biotechnology

This special advertising section

will cover the “Future of Global
Biotechnology” session at a recent
Frost & Sullivan conference, along
with information from BIO—the
Biotechnology Industry Organization.

Look for it in the 29 November issue.

WWW.SCIENCEPRODUCTLINK.ORG
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Science Product Link
Science’s online reader service
system helps you find information
on products advertised in the pages
of Science. Search by product
category, company name, keyword,
or page number.

Find it all at
www.scienceproductlink.org.

AAAS Members

AAASMEMBER.ORG

Search the Life Sciences Salary Survey
AAAS Members get exclusive access to the Life Sciences Salary Survey
published in 2001. You can get results by profession, job title, or discipline.

To find out more, visit www.aaasmember.org today!

Science Careers:

FOCUS ON CAREERS

AD SUPPLEMENT IN THIS ISSUE

Diversity
Increasingly employers find that
many types of diversity improve
their competitive situation.
This supplement provides a

| progress report
| on diversification
B| of the life science
workplace.

Look for it on
page 1447.

SCIENCECAREERS.ORG

Resume/CV Database

Post your resume online on
ScienceCareers.org and let
employers look for you! Top biotech
and pharma organizations search
the over 8,000 resumes currently in
the database.

Post your resume/CV today at
www.sciencecareers.org.

Trade Shows & Conferences

LOOK FOR-SCIENCE’S 2003 EVENTS CALENDAR, TO BE PUBLISHED IN THE

13 DECEMBER ISSUE OF SCIENCE.

FIND OUT MORE AT WWW.SCIENCEMEETINGS.ORG.

For $cl3nce.saias‘r:ebre'sen‘t_‘aﬁve$’ contact information, please see the previous page.

m Science is published by The American Association for the Advancement of Science.
AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org.
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MALDI Spectrum of HPSF 30-mer.

They're FREE!

Our HPSF® oligos have set the standard for the highest quality and purity, while serving all your needs with PCR
primers, dual-labeled probes and a full line of modifications. This high quality, coupled with rapid turnaround
times, convenient online ordering and MALDI-TOF validation make them the best oligos available.

For a limited time, new customers can receive two unmodified DNA oligos*, absolutely free, or if you prefer, get

our new t-shirt with your first order. So go ahead, improve your results with our superior HPSF® oligos today,
risk-free, and discover the difference that quality makes.

*18-35 bases. 0.01 pmol scale only. Please cite code #1115S
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From Genes to Proteins to Cells

Clontech is BD Biosciences Clontech

From arrays, to PCR, to gene expression systems, Clontech continues to
provide cutting edge products and services for life sciences researchers.
As an integral part of BD Biosciences, we back our products with over
100 years of growth and discovery. Now more than ever, you can rely
on us to provide innovative tools, systems, and solutions to support the
life sciences and accelerate the pace of biomedical discovery.

Innovation

Quality
Service

From Genes to Proteins to Cells, we can help you find the answers.

BD Biosciences Clontech

www.bdbiosciences.com

United States Canada Europe Japan Asia Pacific Latin America/Caribbean
877.232.8995 888.259.0187 32.53.720.211 81.24.593.5405 65.6861.0633 55.11.5185.9995

For country-specific contact information, visit www.bdbiosciences.com/how_to_order/

For Research Use Only. Not for use in diagnostic or therapeutic procedures. Not for resale.
BD, BD Logo and alt other trademarks are the property of Becton, Dickinson and Company. ©2002 BD
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WHEN YOU HAVE A 34-TON MAGNET,

YOU ATTRACT SOME OF THE BRIGHTEST
RESEARCH MINDS IN THE WORLD,.

Each year, hundreds of scientists worldwide are drawn to the National High Magnetic Field
Laboratory at Florida State University. Magnetic fields one million times stronger

than the Earth's allow them to push magnet-related technologies to frontiers never memé;j_ Ribrt Schrieffer abiove,

. . ) . Nobel Laureate in Physics
before envisioned. The lab is home to Nobel Laureate J. Robert Schrieffer, the physicist

whose theory of superconductivity is a classic; National Academy of Sciences member
Zach Fisk, expert in condensed-matter physics; and Jack Crow, experimental physicist
and Magnet Lab director. These scientists are ensuring that the United States will

maintain world leadership in science and technology. Perhaps the only things more Professor Zachary Fisk, above,
Member of the National Academy

powerful than our magnet are the ideas it inspires. of Sciences
Professor Jack Crow, below,

Director of FSU%s National High
Magnetic Field Laboratory

FLORIDA STATE UNIVERSITY

IDEAS THAT MOVE
http:/attraction.fsu.edu
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Tools for kinase network exploration.

BioSource phosphoELISA™* Advantages New! phosphoELISA™ Kits*: Solid Performance
> Quantitative Ak, BRI INK, p38 MAPK, Rb, Insutin Recepror (IR) s s
» ~10x more sensitive than Western blotting phosphoELISAs™ : “' ¢
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» Kits contain all reagents needed Akt [pS473] JNKI/2 [pTpY183/185] g os Ie
ERK1/2 [pTpY!85/18 Rb [pT82! i
» 96-wells, 8-96+ results, 4 hours [PTp 7] [pT821] A B e i il
p38 MAPK [pTpY180/182]  Rb [pSpT249/252] S A oam o ax 6 ’:M o
> Fully optimized EGFR [pY 1068] Tau [pS199] ]
» Normalize results with Total Protein ELISA EGFR [pY1173] Tau [pS214] Solid Results
IR [pY1158] Tau [pS396] Western Blotting
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Coming soon! Src & p53 phosphoELISA™ kits povie Tl
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Total Target Protein ELISAs PR o5
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Cell lysates from Jurkat celfs treated with various con-
EGFR Rb centrations of anisomycin were tested with Total p38
IR (B-subunit) Tau MAPK ELISA (Cat. #KHO006 1), phospho p38 MAPK
ELISA (Cat.#KHOO0071) and Western blotting. The
data show excellent correlation between ELISA and

* Patent pending Western blotting.
Visit www.biosource.com for a complete product menu

For research use only.
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Has your job search got you tongue tied? Sure, you can spend a few days
mailing resume after resume, but why not spend a few minutes at
ScienceCareers.org. Every week you'll find hundreds of job postings,
employer profiles, a resume/CV database and an e-mail alert service that
will bring jobs directly to you and take your career to a higher level.
With ScienceCareers.org you've got the career search nightmare licked.

AVAAAS -y

www.sciencecareers.org
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By 1885, AAAS had 1,981 members, including those shown here.
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SCIENCE ADVANCED WITH
A MEETING OF MINDS.

Eighty-seven of the most distinguished members of
the nascent American scientific community attended
the first AAAS meeting on September 20, 1848.

This occasion marked the founding of a national
forum linking scientists scattered throughout the U.S.

More than 150 years later, AAAS works for
scientists across America and around the world.
International programs foster global cooperation.
Project 2061 sets science education standards.
The weekly journal Science publishes seminal
research. Other programs promote sound

science policy.

Today, 143,000 AAAS members and weekly
subscribers share your passion for advancing
science and serving society. Join us. Together

we can do even more.

To join AAAS or renew your membership, access
join.aaas.org or call in the U.S. 202-326-6417 or
international +44 (0) 1223 326 500.

% AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

Advancing science ® Serving society




