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COVER A record of the 100,000-year ice-age cycle is preserved in the
oxygen isotopic composition of calcium carbonate made by deep-sea
foraminifera. This record is reinterpreted by comparing it to the isotopic
composition of atmospheric O, extracted from ice cores from Vostok,
Antarctica. The comparison suggests that variations of Earth's orbital
eccentricity drive the glacial cycles by influencing atmospheric CO, levels.
[Image: NASA Goddard Space Flight Center/Scientific Visualization Studio]
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FARM CREDITS AND DEBITS
Agriculture could play a role in mitigating
atmospheric CO,, but what are its net
greenhouse effects? Robertson et al. (p.
1922) point out the need for “full-cost-ac-
counting” and show that any carbon stor-
age credits of agriculture must be set
against the expenses of increases in other
greenhouse gases such as N;O. In a 10-year
study, they compare trace gas fluxes in sev-
eral different systems: natural communities
at different successional stages, conven-
tional field crops, and organically grown
field crops. They show a substantive contri-
bution of agriculture to the global N,O
budget and also find little difference be-
tween the methane and N,O fluxes under
organic and conventional tillage regimes.
The greatest mitigation opportunities are
identified in early successional communi-
ties and in perennial crops because of their
capacity for soil carbon storage.

(EN)TANGLED UP IN DOTS
Quantum information processing requires
the formation of entangled states, and
much effort is being devoted to producing
such states in semiconductor devices. Chen
et al. (p. 1906) report optically induced and
detected entanglement of excitonic states
within a gallium arsenide quantum dot. The
authors utilized the discrete electronic lev-
els in a quantum dot to create energetical-
ly well-defined excited species—an excited
electron-hole pair, or exciton—and show
that two exciton states can be entangled.
The next challenge will be to produce simi-
lar entangled states between coupled
quantum dots that could form the basis for
quantum logic operations.

1000 YEARS IN TIBET
The summertime climate of the Tibetan
Plateau is dominated by the South Asian
monsoon. The plateau is also high enough

FUNGI FIRST

The symbiosis of modern plants with certain soil
fungi that facilitates nitrogen uptake may have
been needed by ancient plants for the early colo-
nization of land. The fossil record has so far record-
ed that the oldest fungi fossil appeared after the
earliest land plants. Redecker et al. (p. 1920; see
the Perspective by Blackwell) now describe fossil F
glomalean fungi from Middle Ordovician rocks in
Wisconsin deposited about 460 million years ago,
before the first vascular plants arose. These find-
ings are in agreement with some molecular evi-
dence for the early diversification of these fungi.

www.sciencemag.org SCIENCE VOL 289

that permanent ice, which contains a record
of local climate, can be found in some loca-
tions despite its low latitude. Thompson et
al. (p. 1916) present results from a core that
they recovered at Dasuopo, Tibet, that pro-
vide a record of the monsoon for the past
1000 years. Dust, oxygen isotopes, and an-
ions in the ice show the imprint of episodic
droughts caused by monsoon failure, a
plateau-wide warming trend during the
19th and 20th centuries, and the regional
increase of anthropogenic activity during
the past 100 years. The drought of 1790 to
1796 appears to have been the one of the
most severe of the last millennium.

MARTIAN SOIL SECRETS

Analyses conducted by the Viking Landers
showed that the martian soil is chemically
reactive and rapidly decomposed any organic
molecules, thus inhibiting their accumulation
on the surface. Yen et al. (p. 1909) performed
laboratory experiments using a martian-like
soil in a martian-like atmosphere exposed to
simulated solar ultraviolet radiation. Electron
paramagnetic resonance spectroscopy indi-
cated that superoxide radicals (O,) were
formed under these conditions. These radi-
cals would be sufficiently reactive and mo-
bile to remove any organic molecules.

TUNING IN AND OUT
During the past 1 million years or so, cli-
mate has oscillated in a surprising regular
fashion. Polar ice and marine sedimentary
records show how ice sheets grew and re-
ceded, atmospheric CO, concentration
rose and fell, and the deep oceans
warmed and cooled. A reliable way to as-
sign accurate ages to the variations is nec-
essary in order to make sense of when
and why these changes occurred. Shackle-
ton (p. 1897; see the cover and the news
story by Kerr) used oxygen isotope
records of the atmosphere, extracted from

THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Antarctic ice, and records of the deep
ocean, derived from benthic foraminiferal
tests, to produce precisely orbitally tuned
records of these phenomena for the past
400,000 years. By comparing the ampli-
tudes of different climate signals to solar
insolation changes, he can separate the
factors that have forced the changes and
discount the role of orbital precession in
the 100,000-year ice-volume cycle.

THE ROLE OF PROPERLY

FOLDED PRIONS
The role of the pathological form of the
prion protein in diseases such as scrapie is
now well established, but the function of
the normal prion protein in healthy indi-
viduals is still unclear. Mouillet-Richard et
al. (p. 1925) now present evidence that
the protein may play a role in signaling at
the plasma membrane in neurons through
caveolin and the tyrosine kinase Fyn.

BACTERIA PUMP UpP

The harvesting of energy by most life on
Earth begins with the absorption of sunlight,
in its most familiar form, by the process
called photosynthesis. There are, however,
other avenues for the capture of photons,
one of them being the confusingly named
bacteriorhodopsin, a light-activated proton
pump found in archaea and not previously
shown to exist in eubacteria. Béja et al. {p.
1902; see the news story by Pennisi) have
isolated a genomic fragment from a library
of marine proteobacteria. This fragment en-
codes a “proteorhodopsin,” which the au-
thors have expressed and showed to func-
tion as a proton pump with kinetics similar
to that of bacteriorhodopsin. These results
suggest that this protein supports an unsus-
pected type of phototrophy in the sea.

KEEPING AN EYE ON RNA

Cells have a number of ways to detect
and deal with defective or inappropriate
RNAs. In nonsense-mediated decay,
faulty open reading frames in messenger
RNA molecules are identified and the
RNAs are then destroyed. In RNA inter-
ference—possibly an ancestral mecha-
nism for protection against invading
viruses or DNA—double-stranded RNA
introduced artificially into the cell sup-
presses the expression of the homo-
logous gene. Domeier et al. (p. 1928)
now demonstrate that there is a link
between these two RNA monitoring sys-
tems. They find that particular SMG pro-
teins involved in nonsense-mediated
decay are required for the maintenance,

CONTINUED ON PAGE 1839

15 SEPTEMBER 2000

1837



Breakthrough Technology

HiSpeed” Plasmid Purificatio

Lyse cell pellet

QlAfilter”

HiSpeed™ Plasmid Midi, the most advanced plasmid =
purification kit available: Clear lysate

® 45 minutes from cell pellet to DNA sample HiSpeed Tip

. . . . . *
® Centrifugation steps eliminated Bind, wash, elute

No risk of DNA pellet loss during precipitation

" QlAprecipitator”
® Up to 200 pg yield of high-copy plasmid DNA Collect DNA

Proven QIAGEN?® anion-exchange ultrapurity -
Ultrapure DNA

Large-scale plasmid purification has never been faster and easier.
Call 1-800-426-8157 to order your kit today!

Circle No. 18 on Readers’ Service Card
Trademarks: QIAGEN", QlAfilter™, QlAprecipitator™, HiSpeed ™. © 2000 QIAGEN, all rights reserved

www.giagen.com
QIAGEN: Distributors:
Australia Canada France Argentina Tecrolon S A [011) 4555 0010  Austria/Hungary/Slovenia & . . MARGARTELA Austic 011 889 '8 19

Tel. 0394893666 Tel. 8005729613 Te'. 01-60-920-930 Belgium/Luxemburg Westburg bv 080019815 Brazil Lobtrade de Brazil {11) 543 1455 or CBOC 55 1321 Central & South
Fox 0394803888  Fax 9058211327 Fax 01.60.920.925 America labtiade Inc. USA (305) 6283818 China Gene Company Limited [852)289¢ 6283 Cyprus Scientramics Ld (02] 765 416

Czech Republv( BIO-CONSU.T spol sro. i02)4447 1239 Dcnmurk KEBO lan ASS 43 B4 87 88 Eg\/pi \_\ﬂbb 257272
German Iraly Filord KESO lab Oy (09/802 551 Gresce Bonayica 54 1011640 03 15 Indio Garetn 11522 17
Norway KEBO Lao AS 22 90 00 00 Poland Synger Biok 35 AL DA
) (11422 73 5 Simgopore Reseorch Biokaos Pro U 445 7927 Slovek Republic BOCON
Switzerland A uth Africa Soutkern Cross Biotechno agy [Piy} Lid 1021} 67° 564 Spain ZASA. S A (93

T 021032912400 Tel. 0233430411 #Sfm 0358057261 Korea L8 lobororories nc 021 92486 57 Molaysi < 099 Mexico
. K us So ; Soutern Cioss Borechno ogy [Pl Lid 021} 67 60225 30 €0 b |AGEN
) { 8] ctior '02] 2882 2013 Thailand Tree-a Trading Co L 1021 41738

Fox 061.319:3033 Fax 01293-422.922 Fax 800-718-2056 countries contact: Q AGEN. Germany

2000505

Fox 02103.29.22022 Fox 0233430426 Fax 0358057263 ./ 92557 2% The Netherlands ioesbuig b v 030 Mo
Tel. 0613193031  Tel. 01293-422-999 Tel. 800-426-8157 08} 621 34 OC Taiwon TA'GEN Bioscience Corporatior 102} 2880 2913




THIS WEEK IN SCIENCE

CONTINUED FROM PAGE 1837

but not the initiation, of the RNA inter-
ference effect in the roundworm,
Caenorhabditis elegans. The authors
suggest that these SMG proteins may
amplify RNA interference signals.

MENDING MITOCHONDRIA

A number of human diseases are associ-
ated with defects in the mitochondria,
which have their own small circular
genome independent of that in the cell
nucleus. Kolesnikova et al. (p. 1931) now
show that it may be possible to correct
these disease-causing defects in mito-
chondria. First, working in yeast, they
demonstrate that modified transfer RNA
(tRNA) molecules—part of the machin-
ery that interprets the information in
DNA—can be imported from the cyto-
plasm of the cell into the mitochondria
where they can “read” and correct the
defective genetic code. They then show
that modified tRNAs can be imported in-
to human mitochondria, thus providing a
possible route to curing some mitochon-
drial diseases.

AN ABL(E) INHIBITOR
Chronic myelogenous leukemia (CML) oc-
curs primarily in adults and is caused by a
chromosomal translocation event that
produces a persistently activated form of
a protein kinase called Abl. A small
molecule inhibitor of the Abl kinase,
called STI-571, has shown very encourag-
ing results in early clinical trials. To inves-
tigate how this inhibitor achieves its high
specificity for Abl, Schindler et al. (p.
1938; see the news story by Marx) deter-

mined the crystal structure of the cat-
alytic domain of Abl in a complex with a
variant of STI-571. The ability of the drug
to penetrate deeply into the core of the
Abl catalytic domain appears to depend
on a distinctive inactive conformation
adopted by the “activation loop,” a pro-
tein segment that controls enzyme activ-
ity by switching between an inactive and
active state. Because the catalytic do-
mains of other protein kinases also adopt
characteristic inactive conformations, this
finding offers hope that similar inhibitors
can be designed for other medically rele-
vant protein kinases.

PROBLEMS {N BREATHING
AND DELIVERY

The SK channels are a class of calcium-
activated potassium channels that are
widely distributed in the organism and
that regulate several functions in a num-
ber of excitable cells. Several molecular
subtypes of these channels have recently
been identified, but the physiological roles
of the individual subtypes have not yet
been determined. Bond et al. (p. 1942)
identified the function of one of these
subtypes (SK3) in mice by using targeted
overexpression coupled with an elegant
inducible and reversible gene knock-out
technique. Although the absence of SK3
did not result in a macroscopically altered
phenotype, threefold overexpression of
SK3 led to an altered response of the res-
piratory rhythm to hypoxic challenges
(similar to sleep apnea and sudden infant
death syndrome) and caused problems
during delivery of pups.

TECHNICAL COMMENT SUMMARIES

The full text of these comments can be seen at
www.sciencemag.org/cgi/content/full/289/5486/1839%a

Temporal Trends in Deep Ocean
Redfield Ratios

Pahlow and Riebesell (Reports, 4 February, p. 831), studying global data on oceanic nu-
trients, found “evidence for temporal trends” over the past five decades in the North-
ern Hemisphere deep ocean Redfield ratio (carbon:nitrogen:phosphorus)—which com-
monly is assumed not to vary with time at a given location in the modern ocean.
Zhang et al. raise concerns about the resolution of that temporal signal, arguing that,
for oxygen and phosphate concentrations, the magnitude of systematic corrections ap-
plied by Pahlow and Riebesell, and uncertainties in those corrections, were comparable
to or exceeded the magnitude of the temporal signal itself. They also suggest that a
correction for "slope error,” rather than the constant-offset correction used by Pahlow
and Riebesell, “would eliminate much of the reported temporal signal.” Zhang et al.
conclude that “although Redfield ratios...may indeed change with time, the changes in-
ferred by Pahlow and Riebesell are probably not valid.”

Pahlow and Riebesell respond that they applied their systematic corrections “for each
set of reoccupied stations individually,” and that in almost all cases those individual cor-
rections “were smaller than the respective signals.” They also present calculations that
suggest that the effect of a correction for slope error in phosphate concentrations would
not exceed 5% of the reported temporal trend.
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At Applied Biosystems we are proud of our role in
developing PCR technology. F'rom the start. as the
exclusive licensee of PCR for research and other
non-diagnostic applications. we have provided
scientists with inmovative tools for PCR and access
to the technology:

The Nobel Prize winning PCR process is
covered by patents in many countries throughout
the world. Because PCR is patented, using PCR,
even for research. requires a license. In keeping
with our philosophy of maximizing scientists’
access to PCR. Applied Biosvstems makes licenses
available in a number of ways. To make it easy for
users to obtain the PCR rights they need. we not
ouly offer PCR rights in a variety of ways directly
to end users, we also have licensed many of our
conipetitors to convey these rights with their

products.

Obtaining a license to perform automated PCR

for your own research is easy You can obtain the
license automatically by using a licensed DNA
polvmerase (available from over 20 manufacturers)
with an Authorized thermal cveler (available

from a number of thermal cveler suppliers). Alter-
natively. if you choose not to use products from
Applied Biosystems or other licensed manufacturers,

you need to purchase the appropriate PCR research

rights directly from Applied Biosystemns.*

Applied Biosystemns also offers licenses for
other uses of PCR {for example, for providing
services) in a variety of fields. either directly
through license agreements or through products
from Applied Biosystems and licensed competitors
which convey these rights. In addition to research,
these fields include agricultural testing, aniinal
identity testing. environnental testing. food testing.
forensics and human identity testing, and quality
control testing.

For more detailed information on how to obtain
a license to practice the PCR process, please visit our
website at www.appliedbiosystems.com/ab/
perlicensefaq. Or contact us at Applied
Biosysterns. Licensing Department, 850 Lincoln
Centre Drive. Foster Citv, CA 94404 USA, fax
050.638.6071, phone 650.638.5845.

* Please note that, in addition to the PCR process rights,
you may need other patent rights associated either with

nstruments or reagents.

Our goal is to continue developing
PCR and maximizing its availability
to users around the world.

& Applied
A\% Biggystems

Circle No. 24 on Readers’ Service Card


http:rcs(wrc.11

BRET2
HTRF
TRE

Fluorescence

If your research takes you from sol

Intensity based assays, in 6- to 1536-we!l fol
FRET
Luminescence : ,

F ‘ o ‘ detection ptatfem\ ;
Absorbance ‘ your research requiremen
AlphaScreen™ /

learn how one mstrume
many ways.

Packard

A Packard BioScience Company

Packard Instrument Company
800 Research Parkway
Meriden, CT 06450 U.S.A.

Tel: 203-639-2598 Toll Free: 1-800-323-1891
Fax:203-639-2172

For intemational offices visit our Web site or contact the Packard U.S.A. office.
M3704

Circle No. 22 on Readers’ Service Card






INTRODUCING GMP CONVERSION TECHNOLOGY "

In conventional gene testing, the missing or mutated gene is often masked or completely
hidden by the normal copy of the gene.

Results may appear normal because only the normal copy is amplified.

GMP CONVERSION TECHNOLOGY"™ separates the two DNA sequences so they can be
individually analyzed. The result: the mutation or deletion can more easily be detected.

GMP CONVERSION TECHNOLOGY" is a diploid to haploid sample preparation process that
separates genes into two differing natural forms as inherited from each parent. Published studies
suggest that genetic testing on haploid samples detects abnormalities associated with certain

hereditary diseases nearly 100% of the time.

Our technology, licensed from The Johns Hopkins University School of Medicine, is not a
genetic test, nor is it a substitute for the many advanced methods available to search for
mutations. Rather, it is a powerful new tool that dramatically increases the accuracy of genetic

analysis and testing.

For more information call 1.888.467.4321 or visit our website.

GMP ?GENETICS, INC.

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

TECHNOLOGY"
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THE POWER OF ACCURACY."

@2000 GMP Cormpanies, [nc. All rights reserved.

Circle No. 44 on Readers’ Service Card



mailto:info@gmpgenetics.com

Sciéiice

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
epiTor  Ellis Rubinstein
MANAGING EDITOR Monica M. Bradford

DEPUTY MANAGING EDITORS
R. Brooks Hanson Katrina L. Kelner

NEWS EDITOR
Colin Norman

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORS Barbara Jasny, Guy Riddi-
hough, Phillip D. Szuromi; senior Epmor/erspecTives Orla Smiith; senior
epmors Gilbert |. Chin, Pamela J. Hines, Paula A. Kiberstis (Boston), L
Bryan Ray, Linda R. Rowan; AssociTe epitors Lisa D. Chong, Beverly A.
Pumnell, H. jesse Smith, Valda Vinson; ASSOCIATE BOOK REVIEW EDITOR Sher-
man J. Suter; AssoCiATE LeTTERs EDiTor Christine M. Pearce; AssociaTe
TC/WEB EDITOR Stewart Wills; NFORMATION speciaLIsT Janet Kegg; coNTriBuT-

NG eDrmors Kevin Ahern, David F.Voss; eniroriaL MANAGER Cara Tate; senior
copy eprvors Cay Butler, Harry Jach, Etta Kavanagh, Barbara P. Ordway,
oy EDmors jeffrey E. Cook, Jason Liewellyn, Joshua Marcy, Monique
Martineau; eporiaL coorpinators Carolyn Kyle, Ellen E. Murphy, Bever-
ly Shields; pusucamions assistants Chiris Filiatreau, Joi S. Granger, Jeffrey
Hearn, Charlene King; Gail Murphy, Anita Wynn; eToRIAL ASSISTANTS
Elise Laffman, Kathy Libal; erroriaL suppoRT AssisTanTs Osa Atoe,
Christopher Kenny, Patricia M. Moore, Brian White, Karen Yuan; execu-
TIVEASSISTANT Sylvia S. Kihara; ApMinisTRATIVE supporr 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 returning ranuscript reviews)

science_ bookrevs@aaas.org  (for book review queries)

NEWS SENIOR CORRESPONDENTS Eliot Marshall, Jean Marx; peputy News
eprrors Robert Coontz, jeffrey Mervis, Leslie Roberts; contreunng eo-
rrors Elizabeth Culotta, Polly Shulman; News wriTers Martin Enserink,
Laura Helmuth, Constance Holden, Jocelyn Kaiser, Richard A. Kerr,
Andrew Lawler (Boston), David Malakoff, Elizabeth Pennisi, Charles
Seife, Robert F. Service (Pacific NW), Gretchen Vogel, John MacNeil
(intern); PATHWAYS OF DISCOVERY EDITOR |van Amato; CONTRIBUTING CORRES-
PoNDENTs Marcia Barinaga (Berkeley, CA), Barry A. Cipra, Jon Cohen
(San Diego, CA ), Daniel Ferber, Ann Gibbons, Robert irion, Charles
C. Mann, Anne Simon Moffat, Virginia Morell, Evelyn Strauss, Gary
Taubes, Ingrid Wickelgren; copy eorrors Linda B. Felaco, Daniel T. Hel-
german; ADMINISTRATIVE supporT Scherraine Mack, Fannie Groom; su-
reaus: 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 Northwest: 541-342-6290

PRODUCTION DIRECTOR James Landry; Manacer 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 Smith; At birector Alan T. Stonebraker;
ASSOCIATE AKT DIRECTOR Stephanie D. Halvorson; wwusTrators Carin Cain,
Katharine Sutliff; associares Holly Bishop, Joshua Moglia, Debra }.
Morgenegg, Preston Morrighan; pHoTo researcrer Leslie Blizard

SCIENCE INTERNATIONAL

EUROPE (science@science-int.co.uk) EDITORIAL SUPERVISORY SENIOR EDITOR
Andrew M. Sugden; seNioR EDIToR/PERSPECTIVES Julia Uppenbrink; Asso-
e epitors Caroline Ash, Stella M. Hurtley, lan S. Osborne, Stephen
J. Simpson, Peter Stem; ebfToriAL SUPPORT jeniny Parker; ADMINISTRATIVE
supporT Janet Mumford, Liz Ellis; News: EuropEaN NEws EDiTor Richard
Stone, correspoNDeNT Michael Balter (Paris: {33) 1-49-29-09-01,
FAX (33) 1-49-29-09-00); CONTRIBUTING CORRESPONDENT Robert
Koenig (Bern)

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.gulfor.jp jaran
News sureau: Dennis Normile (contributing correspondent, {81) 3-
3335-9925, FAX (81) 3-3335-4898; dnormile@twics.com); cHINA
REPRESENTATIVE Hao Xin, (86) 10-6255-9478; science@pubtic3.
bta.net.cn; INpua Pallava Bagla {contributing correspondent (91) 11-
271-2896; pbagla@ndb.vsnlnet.in )

SCIENCENOW {www.sciencenow.org) eprro Erik Stokstad

SQENCE'S NEXT WAVE (Wwiw.nextwave.org) EDITORIAL: MANAGING EDITOR
Crispin Taylor; epimors Robert Metzke (Germany), Kirstie Urquhart
(UK); conTriBuminG eprmors Charles Boulakia (Canada), Mark Sincell;
PROJECT EDITOR Vid Mohan-Ram; wrrer Katie Farr; project Manacer Emily
Klotz; MARKETING: MARKETING MANAGERS Karen Horting (US and Canada),
Hazel Crocker (Europe}; MARKETING AssoCIATE Joey D’Adamo

pusLisHErR Richard S. Nicholson
ASSOCIATE puBLISHER Beth Rosner
MEMBERSHIP/CIRCULATION DIR. - Michael Spinella

MEMBERSHIP/CIRCULATION (membership@aaas.org) DEPUTY DIRECTOR
Marlene Zendell; Memser services: MANAGER Michael Lung; supervisor
Mary Curry; coorniNATor Jantell Stone; SENIOR REPRESENTATIVES Laurie
Baker, Pat Butler; reresentamives Elizabeth Earty, Katrina Smith; marker-
ING: MANAGER Scott Oser; associates Launi Sirois, Deborah Stromberg;
EUROPE MANAGER Jane Pennington; senor ExecuTive Ruth Jackson; execu-
Tive Martin Paine; ResearcH: MANAGER Renuka Chander; BUsINEss AND F-
NANCE MANAGER Teressa Ellis; computer speciausT Charles Munson

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 address-
es:AAAS, P.O. Box 1811, Danbury, CT 06813 or AAAS Member
Services, 1200 New York Avenue, NW, Washington, DC 20005

REPRINTS Ordering/Billing/Status 800-407-9190; Corrections
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 AND ADVERTISING BUsiNess MANAGER Deborah Rivera-Wienhold;
SENIOR ANALYST Randy Yi; AINANCIAL ANALYSTs Lisa Donovan, Jessica Tier-
NeY; RIGHTS AND PERMISSIONS: ASSOCIATE Emilie David; AssisanT Karen Lentz

MARKETING: DIRECTOR John Meyers; assocuTes Mary Ellen Crowley, Aman-
da Donathen, Allison Pritchard eLecTronic MeDua: manacer David Gillikin;
ASSISTANT PRODUCTION MANAGER Wendy Green; SENIOR PRODUCTION ASSOCI-
ate Lisa Stanford; propuction assocustes Carla Cathey, Mark Croatti,
Robert Owens, Louis Williams ADMINISTRATIVE suppoRT Joyce Murray

PRODUCT ADVERTISING (science_ advertising@aaas.org) NATIONAL
SALES MANAGER NORTHEAST AND E. CANADA Richard Teeling: 973-694-
9173, FAX 973-694-9193 + West Coast/W. Canada Neil Boylan:
415-673-9265, FAX 415-673-9267 * MID-ATLANTIC AND U.S. INSIDE SALES
Christopher Breslin: 443-512-0330, FAX 443-512-0331 New MEDA
sALEs MANAGER Chris Peterson: 410-560-3960, FAX 410 560-3961 -
UK/SCANC v ANDs Andrew Davies: (44)
7-071-226-216, FAX (44) 7-071-226-233 * GERMANY/SWITZ-
ERLAND/AUSTRIA Tracey Peers: (44) 1-260-297-530, FAX (44) 1-260-
271-022 japan Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-
3235-5852 + TrAFFic MANAGER Carol Maddox; Trarric associate Hal-
imah S. Whitby; senior saLes Associate Sheila Myers

RECRUITMENT ADVERTISING (science_dassifieds@aaas.orng); probucion
maANAGER Jennifer Rankin us.: saLes ManacER 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 COOR-
piNaToR Erika Bryant; sates coorpiNaTors Rohan Edmonson, Caroline
Gallina, Shirley Young; saLes represenTanives Kathleen Clark, Jody Fenty,
Christina Geiger, Bren Peters-Minnis; assistants Sussy Castilla, Emnet
Tesfaye; assocures Christine Borkowski, Dawn Bruno, Chris Scarince;
PUBLICATIONS ASSISTANTS Robert Buck, Jane Vaughn; UX/EUROPE: SALES MANAG-
er Debbie Cummings; proMomIoNs coorpiNATOR Richard Walters; assis-
TanT Elisabeth Py: (44) 1223-326500, FAX (44) 1223-326532 aus-

TRALW/NEW ZEALAND: Keith Sandell: (61) 02-9922-2977, FAX (61) 02-
9922-1100 apan: Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-
3235-5852

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Stephen jay
Gould; presipent Mary Lowe Good; presipenT-£LecT Peter H. Raven;
reasurer William T. Golden; execumive ofricer Richard S. Nicholson;
eoarD Lewis M. Branscomb; Nina V. Fedoroff; Robert D. Goldman;
Alice S. Huang; Sally Gregory Kohlstedt; Robert C. Richardson;
Neena B. Schwartz; David E. Shaw

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. ts 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 147 and 148 of the 7 January 2000 issue or access
wwwisciencemag org/misc/con-infoshtml

DEPUTY EDITORS: Philip H. Abelson (Engineering and Applied Sciences); John |. Brauman (Physical Sciences)

BOARD OF REVIEWING EDITORS

Frederick W. Alt
Children's Hospital,
Boston
Edouard Bard
Univ. d’Aix-Marseille Ilf
Frank S. Bates
Univ. of Minnesota
Ray H. Baughman
Honeywell International
Stephen J. Benkovic
Pennsylvania State
Univ.
Michael J. Bevan
Univ. of Washington
Seth S. Blair
Univ. of Wisconsin
Mark Boguski
NCBI, NIH
Henry R. Bourne
Univ. of California,
San Francisco
James J. Bull
Univ. of Texas
at Austin
Joseph A. Burns
Cornell Univ.
Kathryn Calame
Columbia Univ. College of
Physicians and Surgeons

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
James E. Dahlberg
Univ. of Wisconsin
Medical School
Robert Desimone
NIMH. NIH
Hans Eklund
Swedish Univ. of
Agricultural Sciences
Gerhard Ertl
Fritz-Haber-Institut, Berlin
Paul G. Falkowski

Douglas T. Fearon

Univ. of Cambridge
Jeffrey S. Flier

Harvard Medical School
Richard Fortey

The Natural History

Museum, London
Harry A. Fozzard

Univ. of Chicago
Chris D. Frith

Univ. College London
James Gimzewski

1BM Research, Ruschlikon,

Switzerland
Jack F. Greenblatt
Univ. of Toronto
Philip C. Hanawalt
Stanford Univ.
Paul Harvey
Univ. of Oxford
Michael P. Hassell
Imperial College at
Sitwood Park
Martin Heimann
Max-Planck-Institute for
Biogeochemistry, Jena

Rutgers Univ. Tasuku Honjo
Gary Felsenfeld Kyoto Univ.
NIDDKD, NiH
15 SEPTEMBER 2000

Evelyn L. Hu
Univ. of California,
Santa Barbara
Eric F. Johnson
The Scripps Res. Inst.
Hans Kende
Michigan State Univ.
Marc Kirschner
Harvard Medical School
Elliott Kieff
Harvard Medical School
Christian Korner
Botanisches Institut,
Basel
Anne Krueger
Stanford Univ.
Michael LaBarbera
Univ. of Chicago
Antonio Lanzavecchia
Inst. of Res. in Biomedicine,
Bellinzona, Switzerland
Anthony |. Leggett
Univ. of lllinois, Urbana-
Champaign
Norman L. Letvin
Beth fsrael Deaconess
Medical Center, Boston
Richard Losick
Harvard Univ.

VOL 289 SCIENCE

Susan K. McConnell
Stanford Univ.
Raul Madariaga
Ecole Normale
Supérieure, Paris
George M. Martin
Univ. of Washington
Diane Mathis
Harvard Medical School
Anthony R. Means
Duke Univ. Medical Center
Douglas A. Melton
Harvard Univ.
Andrew Murray
Univ. of California, San
Francisco
Elizabeth G. Nabel
NHLBI, NIH
Shigekazu Nagata
Osaka Univ. Medical School
Roger Nicoll
Univ. of California, San
Francisco
Staffan Normark
Swedish Institute for
Infectious Disease Control
Michele Parrinello
Max-Planck-Inst. for Solid
State Research, Stuttgart

Suzanne Pfeffer
Stanford Univ. School of
Medicine

Stuart L. Pimm
Columbia Univ.

David C. Rubie
Universitat Bayreuth

Erkki Ruoslahti
The Burnham Institute

Ronald H. Schwartz
NIAID, NIH

Terrence J. Sejnowski
The Salk Institute

Manfred Sigrist
Kyoto Univ.

Susan Solomon
National Oceanic and
Atmospheric Adm.

Christopher R. Somerville
Carnegie Institute of
Washington, Stanford

Will J. Stewart
Marconi Caswell,
Towcester

Cliff Tabin
Harvard Medical School

Tomoyuki Takahashi
Univ. of Tokyo

www.sciencemag.org

Yoshinori Tokura
Univ. of Tokyo

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

George M. Whitesides
Harvard Univ.

lan A. Wilson
The Scripps Res. Inst.

Martin Zatz
NIMH, NIH

Walter Zieglgansberger
Max-Planck-institute
of Psychiatry, Munich

Maria Zuber
Massachusetts Inst.
of Technology


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-intco.uk
mailto:asca@os.gulf.or.jp
mailto:dnormile@twics.com
http://www.sciencenow.org
http://www.nextwave.org
mailto:membership@aaas.org
mailto:advertising@aaas.org
mailto:science_classifieds@aaas.org
http://www.sciericemag.org/misc/cCTvinfo.shtTnL
http://www.sciencemag.org

Ynnovalicns in gene therafiy

Bummer!

Withoﬁt BobsterExpress“ reagent kit

o Highest gene expression in diverse cell types

e Excellent enhancement with all
GenePORTER™ transfection reagents

e Great boost with other transfection reagents

e Effective for both transient and
stable transfections

o Extended shelf life, easy to use, and economical

BoosterExpress™ reagent kit is a set of chemical cocktails
developed by Gene Therapy Systems, Inc. This kit increases
expression levels when used with synthetic nonviral DNA
delivery systems such as GenePORTER™ or GenePORTER™ 2
transfection reagents. The BoosterExpress™ kit also can be used
with other commercially available transfection reagents. Three
unique reagent formulations are included for a variety of cell
types.* BoosterExpress™ reagents are very easy to use: Simply
add the appropriate booster to your culture medium 4 hours
post-transfection. Enhance your gene expression up-to 12-fold
with the BoosterExpress™ reagent kit.

BoosterExpress™ Reagent Kit
Catalog # T20100B

Special discount when purchased with any
GenePORTER™ transfection kit.

* Additional information about these reagents are available
on our website.

To Order: 888-428-0558
Fax: 858-623-9494
10190 Telesis Court, San Diego, CA 92121, USA

Check out the Gene Therapy Systems web site @
hitp://www.genetherapysystems.com
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Yes! | actually found

a BETTER way

to isolate mRNA!

I've used oligo dT since 1969!!!!

Why change?

Because
current methods...

* do not bind to mRNA with high secondary structure
* do not differentiate between RNA and DNA
* do not hybridize to mRNA with short poly A tails

* do not allow for DNase treatment of the sample

= co-purify large amounts of ribosomal RNA

@ More representative
mRNA population: -

& Reduced DNA contamination

) ; mVADER™ uses invasive clamping phosphono PNA (Peptide Nucleic Acid) technology
& Hybridizes to mRNAs with

to isolate mMRNA from cells or tissue.
shorter poly A tails'

mVADER technology allows PNA/poly A mRNA triplexes to form independent of

& Allows for DNase treatment secondary structure between the poly A tail and 5’ U rich regions. Furthermore, short
during preparation poly A tailed messages are more efficiently captured with mVADER, thus ensuring a
more representative mRNA population. mMVADER technology in conjunction with our

@ Less ribosomal RNA proprietary lysis solution allows for isolation of superior quality mRNA,

contamination
Use mVADER kits to isolate mRNA for cDNA arrays, libraries and RT-PCR.

Available in three formats: Maxi, Midi and Mini for isolation of mRNA from cells
or tissue. Also available for isolation of mMRNA from Total RNA.

*patent pending

For more information, visit our website: www.activemotif.com

Or call: North America Toll Free 877.222.9543 Direct 760.431.1263 « Europe Toll Free 00.800.222.95430 Direct 322.653.0001 + Japan Direct 03.5684.1622
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We can meet your sample needs from inventory or by exercising our
Global Collection Network on your behalf. We are adding samples,
disease states, and collection sites on a regular basis.

GenomicsCollaborative Some examples of samples we currently have, and are actively
collecting, in the following disease states are:

 Cardiovascular disease (hyperdipidemia, hypertension, AMI stroke)
DNA and serum matched to « Cancers (Breast, Ovarian, Colon, Prostate, Leukemia, Lymphoma)
. « Diabetes
phenotypic data from . Asthma

* Renal failure
All material is:

diseases. These samples are  « Collected under IRB approved protocols and compliant with GCP
» Processed and stored under GCP conditions

has a growing collection of

patients with high prevalence

jlabl . . . .
available to support For information regarding our current inventory of samples and

your research. disease states please contact us.

GenomicsCollaborative

1-877-GENOMIX, extension 248 (877-436-6649)
email: getsamples@DNArepository.com
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THE MCKNIGHT ENDOWMENT FUND
FOR NEUROSCIENCE

The latest research breakthroughs.
global science news and mformation...

at your fingertips!

2001 MCKNIGHT SCHOLAR AWARDS

The McKnight Endowment Fund for Neuroscience invites applications for the McKnight Scholar Awards,
which commence July 1, 2001

The McKnight Scholar Awards have been made since 1977 to stimulate excellence in neuroscience as it
pertains to disorders of learning and memory. These awards are for young scientists who hold the M.D.
and‘or Ph.D. degree and who are in the early stages of establishing an independent laboratory and research
career. Applicants for the McKnight Scholar Awards must demonstrate interest in solving important prob-
lems in relevant areas of neuroscience.

Up to six McKnight Scholars cach will receive three yvears of support.

Eligibility. Applicants must have the following:

*M.D. and-or Ph.D. degrec: formal postdoctoral training completed.

« A record of meritorious research in areas pertinent to the interests of the Endowment Fund.

+ At least one full year, but no more than four vears of experience in an independent laboratory
at the time of applicarion.

» Evidence of a commitment to a carcer in neuroscience.

« U.S. citizenship or lawful permanent resident status.

+ U.S.-based sponsoring institution. to which awards will be paid.

. - Applicants may not:
Add Science Online + Be employees of the Howard Hughes Medical Institute or scientists within the

o] yOur AAAS intramural program of the National Institutes of Health.
. » Apply in more than two rounds of competition,
membership for

« Apply for continued postdoctoral support.
jUSt $1 2! ! « Hold tenured positions or their equivalent.
Amount and Purpose of Support. Each McKnight Scholar will receive $75.000 annually in 2001, 2002,
" - . ., . - - e and 2003. Funds may be used in any way that will facilitate development of the Scholar’s research pro-
Visit Science Online at -+ Lime-saving features gram. Funds may not be used for indirect costs.
http://www.scienceonline.org, ... Instant access to
. PRI R Selection Process. A review committee will evaluate applications and recommend candidates to the Board
’ " science news and ¢ ) " . ©
call (202) 326-641 7’ or e-mail information ! of Directors of the Fndowment Fund for final decision. Awards will be announced on or before May 15,
meimbership2@aaas.org for 2001

details. To request application forms and guidelines. email, call. or write the office of The McKnight Endowment
Fund for Neuroscience, or visit our website at www.mcknight.org/neuroscience. Completed applications

must arrive no later than January 2, 2001.

the latest scientific
developments

. keep up-to-date on
. .
www.scienceonliine.org
i The McKnight Endowment Fund for Neuroscience
i 600 TCF Tower « 121 South Fighth Street

Minneapolis. Minnesota 55402

5 I
m AMERICAN ASSOCIATION FOR THE SClel'lCQ i 612-333-4220
|

ADVANCEMENT OF SCIENCE infol@mcknight.org
www.mcknight.org/neuroscience

]
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Visit our Life Science web site at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US, contact your local sales office. BIORAD

Circle No. 12 on Readers’ Service Card


http:discove~bio-rad.com

E &
Background picture: PE squamous epithelium-CA

In PCR, only originals guarantee excellent copies

We are proud to supply researchers around the world with

our unigue thermal cycler line, comprising the Eppendorf
Mastercycler® gradient — the number one of its kind - the
Mastercycler® personal and the Mastercycler®. Guaranteeing
faster, better and more flexible PCR*, this system demonstrates
that it is a master of its trade in every way — from straightforward
PCR experiments right through to demanding applications.
Three unrivaled and distinct originals that set new standards
throughout the world — not just in the molecular biology lab,

but in every lab that uses thermal cyclers — with unique design
features geared to the future:

® Progress Upgrade: As new software becomes available,

all new Mastercyclers can be updated via the Internet.

@ Triple Circuit Technology: The Eppendorf Mastercycler gradient

features an additional heating and cooling zone on the block - this
guarantees precise temperature control of all gradient profiles.
@ In situ Adapter: At a flick of the wrist, the Mastercycler gradient

and the Mastercycler can be upgraded to perform in situ applications.

With excellent block homogeneity and the special in situ software
mode, your experiments will be a sure-fire success.

® Eppendorf SteadySlope™: Whether in the Gradient mode or
during normal operation, the Mastercycler gradient always works with
optimal heating and cooling rates. Results from gradient experiments
can be seamlessly transferred to routine applications.

Experience for yourself the unparalleled feeling of working with
an Eppendorf original by mailing us for detailed information on
the Mastercycler family, available at: mastercycler@eppendorf.de

Steady cooling rate
™ with SteadySlope™

~ Unsteady
cooling rate

Eppendorf SteadySlope™: Better specificity guaranteed by rapid,
steady cooling rates and optimal attainment of target temperature.
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eppendorf

In touch with life

Eppendorf — HG . 22331 Hamburg - Germany - Life Science Application-Hotline: +49 180-3666789 . Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - eppendorf home page: http://www.eppendorf.com
Eppendorf Scientific, Inc. - One Cantiague Road - Westbury, NY 11590-0207 - Phone 800-421-9988 or 516-876-6800 - Fax 516-876-8599
e-mail: eppendorf@eppendorfsi.com - website: www.eppendorfsi.com

of oral cavity, actin-in situ RT-PCR.

eppendorf® is a registered trademark.

* The Polymerase Chain Reaction (PCR) is protected by patent held by Hoffmann-La Roche.



Where
scientists
click.

Your future is online.
Just go to sciencecareers.org and use the premier
scientific web site dedicated to helping scientists

find top quality jobs in the life sciences industry.

It's easy, and free.
Whether you're looking for job postings from top
pharmaceutical and biotechnology organizations, a
Resume/CV database, our Job Alerts service, or
career advice, sciencecareers.org. can help you
discover your future.

Science @

=

CAREERS

www.sciencecareers.org
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Cheetah (Acinonyx jubatus)

End Your Chase for the Most Specific Hot Start PCR Results!

Achieve the best possible specificity
in hot start reactions with FastStart
Tag DNA Polymerase from Roche
Molecular Biochemicals. Eliminate wax
barriers, beads, hot start antibodies,
manual hot start, and the need to set
up PCR reactions on ice.

+ Maximize specificity with FastStart
Polymerase and an optimized buffer
system. Add our revolutionary
GC-RICH Resolution Solution when
amplifying difficult templates (e.g.,
GC-RICH sequences, repeats, high
secondary structure).

+ Achieve unsurpassed sensitivity
and exceptional yields in routine,
multiplex, nested, high-throughput,
or complex genomic PCR up to 3 kb.

Order FastStart Tag DNA Polymerase!
From a Roche Prime Supply
Freezer Program.
On-line 24 hours per day at
http://www.ibuyrmb.com

= By calling 800 262 1640 or faxing
800 428 2883

FastStart Taq DNA Polymerase
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: Figure 1: Specificity and sensitivity comparison in PCR

using ly ble hot start sy

Varying amounts of human genomic DNA were used for the ampli-
fication of a single 130 bp fragment from the tissue plasminogen
activator (tPA) gene. Manufacturers’ recommended initial product-
activation times were used when applicable. The following cycling
conditions were used in all reactions:

35 cycles at 95°C for 30 seconds

60°C for 30 seconds

72°C for 60 seconds

final extension at 72°C for 7 minutes.

A: FastStart Tag DNA Polymerase

B: Taq DNA Polymerase

C: Supplier A, modified hot start polymerase, buffer |

. D: Supplier A, modified hot start polymerase, buffer It

E: Taq DNA Polymerase with anti-Taq antibody
F: Supplier B, antibody-modified hot start polymerase
Result: FastStart Tag DNA Polymerase produced the best

2 032 902 100 units (50 PCR reactions) 72.00
2032929 2 x 250 units (250 PCR reactions) 340.00
2 032 937 4 x 250 units (500 PCR reactions) 610.00
2032945 10 x 250 units (1250 PCR reactions) 1300.00
2 032 953 20 x 250 units (2500 PCR reactions) Inquire

specificity and sensitlvity, even from little template.

* Offer valid through December 31, 2000, or while supplies last. Void
where prohibited by institutional policy and valid in the U.S. only.
** Introductory pricing valid until December 31, 2000.

Internet: http://biochem.roche.com/pcr

FastStart is a trademark of a member of the Roche Group.

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 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 Biosystems or as purchased, i.e., an authorized thermal cycler.
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For a FREE sampie
of FastStart Taq DNA polymerase or to learn
how to receive a FREE cheetah T-shirt*,
visit us at

Roche Diagnostics Corporation
Roche Molecular Biochemicals
indianapolis, IN

€ 2000 Roche Diagnostics Corporation. All rights reserved.
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INTRODUCING GMP CONVERSION TECHNOLOGY"

In conventional gene testing, the missing or mutated gene is often masked or completely
hidden by the normal copy of the gene.

Results may appear normal because only the normal copy is amplified.

GMP CONVERSION TECHNOLOGY" separates the two DNA sequences so they can be
individually analyzed. The result: the mutation or deletion can more easily be detected.

Mutation is more easily revealed because no amplification product is obtained from one of the alleles.

*Polymerase Chain Reaction

GMP CONVERSION TECHNOLOGY is a diploid to haploid sample preparation process that
separates genes into two differing natural forms as inherited from each parent. Published studies
suggest that genetic testing on haploid samples detects abnormalities associated with certain

hereditary diseases nearly 100% of the time.

Our technology, licensed from The Johns Hopkins University School of Medicine, is not a
genetic test, nor is it a substitute for the many advanced methods available to search for
mutations. Rather, it is a powerful new tool that dramatically increases the accuracy of genetic

analysis and testing.
For more information call 1.888.467.4321 or visit our website.

GMP GENETICS, INC.

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

WWW.gmpgenetics.com
THE POWER OF ACCURACY."

@000 GMY Companies. Ine, Al righes reserved.
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On the road of life, you can take your chances —or ask for directions.

Biowire.com. We take the guesswork out of science.

Research is full of blind alleys and dead ends. You can
navigate by trial and error—or stop and ask for directions.
Biowire.com is a free online community where scientists
share findings, submit reviews of products and help each
other find the way. In minutes you can find out if you have
an identical twin: a fellow scientist who$ already gone down
that road or can help steer you in the right direction. To
further streamline the analysis process, download the free,
easy-to-use “Jellyfish” gene analysis software. More than
35,000 bioresearchers on six continents have already
registered with Biowire—and it costs nothing. So join

Biowire.com today. We'll put you on the road to success.

Free Laser Pointer

When you join the Biowire community, we'll send you this red-hot laser pointer as a free gift.
Its our way of welcoming you to the Internets only community where scientists share the

secrets of life.

(biowire.com

By scientists. For scientists.
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Instant Access

Your Key

Reference Manager®

is the feature-rich writer's tool that saves you time
organizing and preparing references for publication of
your research. Now Reference Manager 9.5 gives you the
key for two-way access between bibliographic
management and the valuable literature search tools

found in ISI® eSource™ and IST Web of Science®. Just

use the new “Search ISI” tool to link, search and export

references into Reference Manager with a single click. t o SC h o ' a r’ y

That way you'll spend more time researching and

°
writing — and less time locating and importing L’ te r a tu r e

references.

In addition to using the new “Search ISI” “It is highly recommended for anyone
needing a powerful reference tool.”

feature, you can search PubMed —Science, June 16, 2000

and Internet libraries worldwide
to create databases instantly. You

will find citing and formatting

manuscripts is a simple matter of
¥ FREE Trial

Open the door to two-way access between

scholarly literature and reference management.
Download a Free Trial of Reference Manager 9.5 today!
is ideal for supporting research teams. www.refman.com

point-and-click. Furthermore, the

Reference Manager network edition

ISI RESEARCHSOFT

# o~

THOMSON SCIENTIFIC

Phone: 800-554-3049 * 510-559-8592 « Fax: 510-559-8683 ¢ E-mail: info@refman.com ¢ Web: www.refman.com
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As adrug target ‘prospector’, you are probably
aware of the harsh truth: even the boldest, most
far-reaching biological project is eventually
judged by its down-to-earth results.

And down-to-earth results is exactly what
Gencarta™ is all about.

Gencarta™ is the front-end solution from LEADS
- Compugen's genome and transcriptome
technology. With a laboratory validation rate
exceeding 95%, Gencarta™ represents a
multitude of human genes and their various

transcripts, and offers a rich array of features:

o Full Transcriptome and alternative splicing
spectrum

o Analysis based on public and proprietary data

® Tissue and cell-state specificity provided by
SAGE™

® Functional prediction and sub-cellular
localization

® SNPs and genome mapping

® Advanced query and viewing capabilities

Currently encompassing human, mouse and rat
genes, Gencarta™ will soon be adding additional

organisms.

an option

Gencarta™
the gene map
you can
believe

For more about Gencarta™ and additional
solutions from Compugen:
www.labonweb.com/Discovery
or contact info@cgen.com

Circle No. 16 on Readers’ Service Card

Gencarta”
takes you further...

o Apply LEADS technology to your own
data for fast, qualified results.

® Gene-Specific LEADS, for all you want
to know on your genes under study.

o Custom-design DNA chips for individual
exon expression, and optimized detection
sensitivity.

Use Gencarta™ now!

Analyse your sequences at LabOnWeb.com
and get a glimpse of some Gencarta™
attributes:

EST elongation ® Gene Identification and
Function ® SAGE™ expression reports ®
PathoGenome™ on the Web @ and more

e
Discovery is just a click away

Sasson Guetta

il

= compugen

www.cgen.com



®avolution
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Life science researchers, unite!
A breakthrough in life science procurement is near. We're talking about an Q B’OSpace COm
all-new business-to-business e-commerce solution. One developed in alliance

with the National Institutes of Health to meet your specific supplies and equipment SUPPLIES

needs. One that uses all the power of the Internet to save you time and money. . ] ]
The revolution is BioSpace.com Supplies. Log on now to learn more. Global /mbﬂteﬁ)r the /tfe sciences.

NEWS_ STOCKS_ _JOBS AUCTIONS__ REAL ESTATE_ COMMUNITIES

©2000 BioSpace.com, Inc.
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2000 Myxena Lysow & Col, Tael

All-nighters in the lab.
Caffeine overload in the#arrel.

Would $5o,ooo and

an introduction

to some hot venture capitalists make it
a little more worthwhile?

That’s exactly what the
Merrill Lynch Innovation
Grants Competition is offering
the PhD candidate who best
describes the commercial
potential of his or her research
in science, liberal arts, or
engineering.

In fact, our third annual
competition will see a total of
$180,000 in cash grants
awarded by an independent

ml.com

panel of distinguished scientists
and entrepreneurs. Winners
will retain the rights to their
ideas and meet with leading
venture capitalists.

Last year, Islamshah Amlani
of Notre Dame took first place
with a transistorless digital logic
paradigm that could lead to a
new era of super fast "quantum
computing.”

Merrill Lynch Chairman and

CEO David Komansky notes,
“Through the Innovation Grants,
The Merrill Lynch Forum is
challenging the academic research
community to take a fresh look
at their ideas from a completely
different perspective—that of
the marketplace.”

For entry information,
applications, and proof that
excellence pays. visit us at

ml.com/innovation.

be bullish %Merﬁllhvnsh
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