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Fully integrated, proven, high-throughput gene expression
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of genomics.

See how we can facilitate microarray technology in your laboratory
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IMAGING A MAGNETIC

VORTEX CORE
The magnetization of thin ferromagnetic
films tends to break up into domains
within which the magnetization is ori-
ented in the same direction and is in the
plane of the film. As the geometry of the

film is further restricted to form discs,
theory predicts that a single domain
should exist in which the magnetization
takes a swirling-like form called a vortex,
and that the magnetization at the center

of the domain stands perpendicular to
the plane of the film. Using a sensitive
magnetic force microscope, Shinjo et al.
(p. 930) have verified the existence of
these perpendicularty oriented magnetic
cores in permalloy dots that are 50
nanometers thick and have diameters of
0.3 to 1 micrometer.

SQUEEZING EUROPA
The morphology of Europa, an icy moon
of Jupiter, suggests that large regions of
its surface are under tension. Spreading
ridges and opening cracks observed in
such regions by the Galileo spacecraft
have been related to tidal forces, but no
features related to compression were
observed. This situation creates a prob-
lem because the tensile features should
be generally balanced by compressive
features to maintain the moon'’s overall
size and shape. Prockter and Pappalardo
(p- 941) have identified folds and ridges
related to compression arising from tidal
stress within a smooth band called Asty-
palaea Linea in Galileo images. The au-
thors provide important support for a

MAKING PROTEINS TAKES A RIBOZYME

it would seem that proteins make the world of the cell go around. They regulate
the intake of nutrients, some of which are combusted to produce energy; other nu-
trients are used as building blocks to make genetic components such as DNA and
RNA or to make structural and storage materials such as lipids and carbohydrates.
All of these processes are catalyzed by proteins. Now we learn that proteins them-
selves are made in the ribosome, a large complex of proteins and RNA, by reactions
catalyzed by ribosomal RNA (rRNA).
The high-resolution structure of the
large subunit of the ribosome is de-
scribed by Ban et al. (p. 905). This sub-
unit, made of approximately 3000 ri-
bonucleotides and 30 distinct proteins,
catalyzes the synthesis of the peptide
bond, which is the linkage that joins
amino acids in proteins. The active site
for this reaction is entirely surrounded
by rRNA; the main role of the protein
components appears to be that of
lending structural stability. The struc-
ture of the subunit complexed with
substrate analogs, described by Nissen et al. (p. 920; see the cover), confirms that
the substrate binding-site interactions are mediated by rRNA. A universally con-
served adenine base is positioned to act as a general acid-base catalyst for the syn-
thesis reaction. The role of this adenine is further characterized by Muth et al. (p.
947). It displays a substantial shift in its acidity constant as a result of its near-
neighbor interactions within the active site (a catalytic resource thought previous-
ly to be possessed only by proteins). The biochemical aspects of the proposed
mechanism (which appears indistinguishable from that of serine proteases, except
that it acts in reverse) and evolutionary implications are discussed in a Perspective
by Cech.
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edited by PHIL SZUROM!

standard tectonic model—when Eu-
ropa’s crust gets pulled apart some-
where, it will be squeezed together
somewhere else.

WET VERSUS DRY DYNAMICS

After an electron in a molecule is excited
by a photon, relaxation processes may
transfer it to another atom or functional
group. Such electron transfers are the ba-
sis of many photoreactions, including
those that drive photosynthetic reaction
centers. In the condensed phase, such
photo-induced charge transfer processes
may either be purely intramolecular or
may be affected by the surrounding sol-
vent molecules—it is often difficult to
distinguish between these different ef-
fects. Yeh et al. (p. 935) have used ultra-
fast spectroscopy to study the dynamic
response of a transition metal complex,
[Ru(bpy)s]?* (where bpy is 2,2'-bipyri-
dine), to photo-induced charge transfer
in various solvents. The data allow them
to convincingly distinguish pathways
that are mediated by solvent and those
that are strictly intramolecular process-
es. Charge localization onto a single bpy
ligand depends on solvation dynamics,
but the evolution of the initially formed
delocalized excited state appears to oc-
cur independent of solvent.

FREE ELECTRON LASERS
DOUBLE Up

Although synchrotrons provide bright
sources of x-ray radiation, their output is
generated by numerous independently
radiating electrons, and thus is not coher-
ent. One approach for developing bright,
coherent, short-wavelength light sources
is to take advantage of free electron
lasers (FELs). Yu et al. (p. 932) describe an
approach in which the output from a
conventional laser is used to generate
harmonics from an FEL. In a proof-of-
principle study, they coherently modulat-
ed the energy of the electron beam of
the FEL with that of a 200-picosecond
pulse from a low-power CO, seed laser
operating in the infrared (a wavelength of
10.6 micrometers). After the electron
passed through a dispersion magnet, it
was fed through another undulator (the
radiator), which was tuned to the second
harmonic of the seed layer source and
generated laser light at 5.3 micrometers.
The authors suggest that a cascade pro-
cess might be used to access shorter
wavelengths in the ultraviolet and ulti-
mately into the x-ray regime.

CONTINUED ON PAGE 831
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The differénce is clear.

llustration inspired by the work of computer artist Rick Berry.

High-quality Atlas™ Glass Microarrays for expression
profiling are now available from CLONTECH. The 1,081
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range of biologically significant genes from many key

pathways. Each ssDNA fragment is carefully validated—

only those with optimal performance and minimal cross-

Atlas™ Glass provides sensitive detection of gene expression. 3 pg of human
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analyzed using a ScanArray 3000 from GSI Lumonics, Inc. Pseudocolors reflect
relative hybridization intensity. . . . .
Ve vnd & for generating probes with strong, consistent signals from

virtually any fluorescent dye. Convenient screw-top

Visit atlas.clontech.com for the Atlas Glass hybridization chambers are included with each array
gene lists, microarray accessories, and
more information on all Atlas products! for uniform probe distribution and ease of handling.
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CREATING THE RIGHT

ENVIRONMENT
Many biochemical oxidation reactions are
performed by iron enzymes. Mononuclear
iron species which contain a terminal oxo
ligand have been proposed as key inter-
mediates in these reactions. Model studies
that attempt to mimic this chemistry
with small metal complexes have been
hampered by the propensity of Fe(lil)
complexes to form multinuclear species

with oxo ligands that bridge the Fe cen-
ters. MacBeth et al. (p. 938; see the Per-
spective by Thorp) now report on the syn-
thesis, structure, and properties of an
Fe(ll)-O species and its Fe(lll)-OH analog
that are formed from Fe(ll) species by re-
action with O,. A specially designed ligand
creates a hydrogen-bonded cavity around
the iron center that allows an unprotonat-
ed Fe~O species to form and that inhibits
the formation of oxo bridged species.

STOPPING OFF ON THE TRIP OUT
Hominids migrating out of Africa would
have had to pass through the Middle East,
yet records and sites from this key area
are rare. One is at Gesher Benot Ya'aqov in
the Dead Sea Rift, which apparently
records a Pleistocene migration and in-
cludes Acheulean tools. Goren-Inbar et al.
(p. 944) show that the artifacts at this site
date to about 780,000 years ago, consid-
erably earlier than previously thought, and
earlier than the dates associated for such
tools arising throughout Europe. The tech-
nologies associated with this site are
more advanced than those associated
with other sites in the Levant that date to
1 million years ago or older.

ESCHEWING THE FAT
With the rising incidence of obesity and
type |l diabetes, there is heightened inter-
est in understanding how fat cells, or
adipocytes, are produced from their pre-
cursor cells. Conventional views in the
field have emphasized the notion that
adipocyte differentiation is driven by ex-

tracellular inducing signals. Ross et al. (p.
950) challenge this notion by showing
that adipogenesis is regulated by a repres-
sive rather than an inductive mechanism.
Pre-adipocytes in culture are maintained
in an undifferentiated state by the action
of the Wnt pathway, a signaling pathway
already known to play a critical role in cell
growth and differentiation in other tis-
sues. When Wnt signaling was inhibited in
pre-adipocytes, the cells spontaneously
differentiated into fat cells. Disruption of
Wht signaling in muscle cell precursors, or
myoblasts, also resulted in their conver-
sion to adipocytes, which suggests that
this may be a common mechanism for
switching mesodermal cell fate.

A HIGHLY SENSITIVE TRIGGER
Neurotransmitter release from vesicles in
the presynaptic terminal is triggered by a
brief increase in calcium. There has been a
long debate concerning the sensitivity of
the vesicular calcium sensor for mam-
malian central synapses and the minimal
calcium concentration that is necessary to
start the subsequent molecular events
that lead to vesicle fusion with the plas-
ma membrane. Bollmann et al. (p. 953)
measured laser-induced release of caged
calcium in a rat auditory brainstem
synapse and found that increases in calci-
um concentrations of 1 micromolar
evoked release. The authors’ analysis indi-
cates that a brief spike of 10 micromolar
calcium would be sufficient to match the
rate of synaptically evoked neurotrans-
mitter release. This result implies that the
calcium sensor in the presynaptic terminal
has a high calcium affinity.

A PHOSPHATE TRANSPORTER
ALSO HAULS GLUTAMATE

One of the most important neurotrans-
mitters, glutamate, has long held a secret
from the research community—the iden-
tity of its transporter into synaptic vesi-
cles. Bellochio et al. (p. 957; see the news
story by Helmuth) now report that a pro-
tein previously thought to play a role in
transporting inorganic phosphate across
the plasma membrane, the brain-specific
Na*-dependent inorganic phosphate
transporter (BNPI), also acts as the gluta-
mate transporter. Now bearing a second
moniker, the vesicular glutamate trans-
porter (VGLUT1), its role may be a func-
tion of its environment. The authors sug-
gest that at the plasma membrane, it may
function as BNPI, whereas in synaptic
vesicles it functions as VGLUT1.

www.sciencemag.org SCIENCE VOL289 11AUGUST 2000

New! SiemaPLor 2000

Is your picture worth
only a thousand words?

Say more with
SigmaPlot 2000

The Technical Graphing Standard

You've spent months gathering data.
But it's all for naught if you can't
communicate your results clearly and
precisely. Unlike the limited graphing
functions of spreadsheets or data
analysis programs, easy-to-use
SigmaPlot® allows scientists and
engineers to customize every detail of
their graphs.

The Data Analysis Tools You Need

No matter what field you're in
SigmaPlot provides all the tools you
need to analyze and convert your
data into exact, meaningful graphs
that speak volumes.

New in SigmaPlot 2000

® Windows® 2000 & Office 2000
compatible

® More error bar options

® Automated graph arrangements

® More graph types

® More data analysis

® Quick data transformations

® And much more!

CALL TopAay!
1-800-345-4740

TRY It FREE!
www.spss.com/software/science/sigmaplot

Product Of The Month
@ TecH BRriers

Americas Tel: +1,800.621.1393 Fax: +1.800.841.0064 sales@spss.com

Europe  Tel: +49.2104.9540 Fax: +49.2104.95410 euroscience@spss.com

UK Tel: 0800.834982  Fax: +44.121.471.5169 sales@clecom.co.uk

France  Tel: 0800.90.37.55 Fax +49.2104.95410 euroscience@spss.com
i : WWW.SPSS.

P SIGMAPLOT

Exact Graphs for Exact Science
A4740
Circle No. 64 on Readers’ Service Card




Think of it as a time machine.

The ABI Prism® 7700 Sequence Detection System compresses weeks of work into hours.
Quantitation of nucleic acids is now faster and more automated than ever before due

to the breakthrough of real-time quantitative PCR. Not only is the assay development
simple and quick using our proven and well-defined assay design guidelines, but all
post-PCR processing steps are eliminated by the integration of thermal cycling,
detection, and data analysis. No electrophoresis. No radioactivity. This total solution
delivers the highest sample throughput available, enabling thousands of reactions per
week. Add our world-class service and support, and you’ve got a whole new way to

speed up your research process. For more information, call 650.638.5800.

Real-time quantitative PCR. Work toward discovery, not against time.

www.appliedbiosystems.com

ABI Prism® 7700 Sequence Detection System

& Applied
A‘B Big'saystems

PE Corporation is committed to providing the world's leading technology and information for life scientists. PE Corporation consists of the

Applied Biosystems and Celera Genomics businesses.

Inc. andF. Hoffman-La Roche, Ltd. The ABI il i its

intheU.S. i countries. or Research Use Only. Not for use in diagnostic
1SO procedures. ©2000 Applied Biosystems
9000

CERTIFIED

Circle No. 92 on Readers’ Service Card




Sigma's FumpStart REDAceyTag outperforms the s
polymerase product. Less backgro

Amipliication broduces Ush
‘ genoih

The commitment to PCR continues through our new

optimized Hot Start Reaction Mixes.
Innovative reaction mixes designed with your goals in mind.

JumpStart™ Taq DNA JumpStart™ REDTaq™ JumpStart™ REDTaq™ JumpStart™ REDAccuTaq™ LA
Polymerase ReadyMix PCR Reaction Mix DNA Polymerase « Significantly increases
* Optimized Blend * 2x mix of REDTag DNA * Improved Specificity yields with higher fidelity
E(;tséetlgr??’rgR polymerase, dNTP's and e Direct Load after PCR (up to 6.5x)
. reaction buffer « Direct Load after PCR
» Improved Specificity ¢ Direct Load after PCR

and Enhanced Yield

Purchase of these products is accompanied by 2 limited license to use in the Polymerase Chain Reaction {PCR) process for research in conjunction with a thermal cycler whose use in automated performances of the PCR process is covered by the up-front license fee,
either by payment to Perkin Elmer or as purchased, i.¢. an authorized thermal cycler. These products are sold under licensing arrangements with F. Hoffmann-La Roche Ltd., Roche Molecular Systems and The Perkin-Eimer Corporation.

Sigma. Your global source for PCR products.

Visit www.sigma-aldrich.com/hotstart %

[ www.sigma-aldrich.com| ADVANCING LIFE THROUGH ScCIENCE SIGMA-ALDRICH
SIGMA-ALDRICH * BOX 14508 » ST. LOUIS * MISSOURI 63178 + USA » 800-325-3010 » 314-771-5765
Circle No. 49 on Readers’ Service Card




Creator” gives you access to a wide varicty of
functional studies:

Visualize protein expression with our Living Colors™ fluorescent
proteins.
* Create fusions of your protein to any of our fluorescent proteins

» Study protein localization in live cells and in real time without cofactors
or detection kits

e Perform multicolor detection with a range of fluorescent proteins

Get inducible, dose-dependent protein expression with our Tet and
RevTet Systems.

¢ Access the most widely used inducible expression system

* Get higher expression than with the CMV promoter (>30-fold)

* Express toxic proteins in a controllable, dose-dependent manner

¢ Use with either the Tet-On™ or Tet-Off™ System

Discover novel protein interactions using MATCHMAKER Twe-Hybrid
Technology.

e Use GAL4-based vectors to express fusions with DNA-binding or
activation domains

¢ Reduce false positives with our proprietary AH109 yeast strain
e Screen any GAL4 library—including our pretransformed libraries

Obtain high-level, constitutive protein expression in mammalian cells
with IRES bicistronic expression vectors.

» Express your protein and a selection marker from the same mRNA transcript
* Screen fewer stable clones to find high protein expressors

* Screen for expression using antibiotic selection or cell sorting

Use retroviral gene delivery to express proteins at high levels.
¢ (Quickly establish reliable, stable cell lines

¢ Get higher efficiencies than with transfection-based methods—even in
hard-to-transfect cell types

¢ Integrate an entire expression cassette without rearrangement
* Choose either a constitutive or regulated system




Creator” Gene Cloning & Expression

Illustration inspired by the art of Wassily Kandinsky (1866-1944).

Simplify your cloning with CLONTECH’s Creator™ Gene
Cloning and Expression System. This system elimi-
Expression nates subcloning strategies, gel purification, ligation
efficiency, insert orientation, and reading frames—
after cloning your gene into the initial donor vector,
Cre-loxP J2hour you can transfer it to any of our many compatible

expression vectors in a single, half-hour reaction.
Creator’s simplicity is founded on a Cre-/oxP reaction
that retains your insert’s orientation and reading

O O frame. And unlike other Cre-/oxP cloning systems, ours
\/

results in a vector small enough to use for bicistronic or
o hybrid analysis O expression retroviral expression. Also, Creator does not require

 Teragistel PCR cloning or specialized competent cells. With
expression inducible expression
o in Creator, you spend your time doing functional expres-
tagging . . . .
sion studies with our most popular expression

systems—not cloning your insert.

Vector

reaction

Austria: CLONTECH GmbH » Tel: 01 310 6688 Fax: 013107744
Germany & East Europe: CLONTECH GmbH e Tel: 06221 34170 Fax: 06221 303511

Japan: CLONTECH Japan Ltd. » Tel: 03 3523 9777 Fax: 03 3523.9781
Switzerland: CLONTECH AG * Tel: 061 68354 50 Fax: 061 68354 52

United Kingdom: CLONTECH UK Ltd. e Tel: 01256 476500 Fax: 01256 476499

Distributors: Australia: 612 8875 7000 ™ Belgium/Luxembourg: 32 53 720 641 ® Brazil: 55 11 66340539 ® Canada: N 0 w Y 0 U c A N'

Now call CLONTECH direct » 800 662 2566 ® Chile: 56 2 209 6770 ® China: 021 6428 7163 ™ Czech Republic: 420 19

7265214 W Denmark: 45 43 43 45 66 ® Eqypt: 202 749 8311 ® Finland: 358 93870 780 ™ France: 33134 602424 W Greece: 1020 East Meadow Circle, Palo Alto, California 94303 USA

301 51 53882 ™ Hong Kong: 852 2646 6101 ™ Hungary: 36 1 280 3728 ® India: 91 11 6912110 ® Israel: 972 4 9960595 .

# ltaly: 39555 001871 @ Korea: 822556 0311 @ Malaysia: 603 787 72611 @ Mexico: 525 281 4718 M The Netherlands: Tel: 800-662-2566 (CLON) 650-424-8222 e« Fax: 800-424-1350 650-424-1088
3120 582 94 20 W Norway: 47 22 421 520  Philippines: 63 2 807 6073 ® Poland: 49 6221 34170 ® Portugal: 351 361 il .

3620 W Singapore: 65 0298 4347 m South Africa: 27 21 671 5166 m Spain: 349 1630 0379 m Sweden: 46 8 77 55 E-mail: products@clontech.com orders@clontech.com »  Internet: www.clontech.com

110 ™ Taiwan: 886 2 27202215 ® Thailand: 662 530 3804 4 ® Turkey: 90 216 385 8321 rev. §/20/00 ®© 2000, CLONTECH Laboratories, Inc. (AS04529)

Circle No. 66 on Readers’ Service Card



838

Sciéice

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 epimorsperspecTives Orla Smith; senior
imors Gilbert ). Chin, Pamela J. Hines, Paula A Kiberstis (Boston), L
Bryan Ray; associate epmors Lisa D. Chong, Beverty A. Pumell, Linda R.
Rowan, H. Jesse Smith, Valda Vinson; AsSOCIATE BoOK REVIEW EDITOR Sher-
man J. Suter; AssocIATE LETTERs EDITOR Christine M. Pearce; AssocIATE
TC/weB EDITOR Stewart WIls; INFORMATION SPECIAUST Janet Kegg; CONTRIBUT-

ING eprmors Kevin Ahem, David F.Voss; ebmoriaL MANAGER Cara Tate; seNior
copy epmors Cay Butler, Harry Jach, Etta Kavanagh, Barbara P. Ordway,
copy eorors Jeffrey E. Cook, Jason Llewellyn, joshua Marcy, Monique
Martineau; eproriaL coorniNATORs Carolyn Kyle, Ellen E. Murphy, Bever-
ly Shields; pusucanons assistants Chris Filiatreau, Joi S. Granger, Jeffrey
Hearn, Charlene King; Gail Murphy, Anita Wynn; EDITORIAL ASSISTANTS
Elise Laffman, Kathy Libal; ebimoRiaL suppor assistanTs Osa Atoe, Patricia
M. Moore, Brian White, Karen Yuan; executive assisTanT Sylvia S. Kihara;
ADMINISTRATIVE SUPPORT Patricia F. Fisher

science_editors@aaas.org
science_letters@aaas.org (for letters to the editor)
science_reviews@aaas.org (for returning manuscript reviews)
science_ bookrevs@aaas.org (for book review queries)

(for general editorial queries)

NEWS SENIOR CORRESPONDENTS Eliot Marshall, Jean Manc; pepuTy NEws
eprmors Robert Coontz, Jeffrey Mervis, Leslie Roberts; coNTRIBUTING Ep-
mors Elizabeth Culotta, Polly Shulman; NewswrrTers 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
(intem); PATHWAYS OF DISCOVERY EDITOR lvan Amato; CONTRIBUTING CORRES-
PONDENTS Marcia Barinaga (Berkeley, CA), Barry A. Cipra, Jon Cohen
(San Diego, CA ), Ann Gibbons, Robert Irion, Charles C. Mann, Anne
Simon Moffat, Virginia Morell, Evelyn Strauss, Gary Taubes, Ingrid
Wickelgren; copy eormors Linda B. Felaco, Daniel T. Helgerman; apMiN-
ISTRATIVE supporT Scherraine Mack, Fannie Groom; sureaus: 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; ArT pirecTor Alan T. Stonebraker;
ASSOCIATE ART DRECTOR Stephanie D. Halvorson; iustrartors Carin Cain,
Katharine Sutliff; associates Holly Bishop, Joshua Moglia, Debra J.
Morgenegg, Preston Morrighan; pHoTo ResearcHER Leslie Blizard

SCIENCE INTERNATIONAL

EUROPE (science@science-int.co.uk) EDITORIAL: SUPERVISORY SENIOR EDITOR
Andrew M. Sugden; seNior eprror/PerspecTIVEs Julia Uppenbrink; asso-
cuate epiTors Caroline Ash, Stella M. Hurtley, lan S. Osborne, Stephen
J. Simpson, Peter Stern; ebiToRiAL SUPPORT Jenny Parker; ADMINISTRATIVE
supporT Janet Mumford, Liz Ellis; NEws: EUROPEAN NEws EpITor Richard
Stone, corresPONDENT Michael Hagmann; CONTRIBUTING CORRESPON-
penTs Michael Balter (Paris: (33) 1-49-29-09-01, FAX (33) 1-49-29-
09-00); Robert Koenig (Bern)

Asla Japan Office: Asca Corporation, Eiko Ishioka, Fusako Tamura, 1-
8-13, Hirano-cho, Chuo-ku, Osaka-shi, Osaka, 541-0046 Japan;
(81) 6-6202-6272, FAX (81) 6-6202-6271; asca@os.gulf.or.jp japan
NEws BUREAU: Dennis Normile (contributing correspondent, (81) 3-
3335-9925, FAX (81) 3-3335-4898; dnormile@twics.com); cHiNA
REPRESENTATIVE Hao Xin, (86) 10-6255-9478; science@public3.
bta.net.cn; INpia Pallava Bagla (contributing correspondent (91) 11-
271-2896; pbagla@ndb.vsnl.net.in )

SCIENCENOW (www.sciencenow.org) eoiror Erik Stokstad

SCIENCE'S NEXT WAVE (WWW.nextwave.org) EDITORIAL: MANAGING EDITOR
Crispin Taylor; eoitors Robert Metzke (Germany), Kirstie Urquhart
(UK); conriBuTING EDITORS Charles Boulakia (Canada), Mark Sincell;
WRITER Vid Mohan-Ram; MARKETING: MARKETING MANAGERS Karen Horting
(US and Canada), Hazel Crocker (Europe); PROGRAM DIRECTOR Emily
Klotz; associate Peter Cherukuri

ruBLisHer Richard S. Nicholson
AssOCIATE puBLISHER Beth Rosner
MEMBERSHIP/CIRCULATION DIR. - Michael Spinella

MEMBERSHIP/CIRCULATION (membership@aaas.org) DeUTY DIRECTOR
Marlene Zendell; MeMBER servicEs: MANAGER Michael Lung; supervisor
Mary Curry; cooroinaTor Jantell Stone; seNior RepresenTATIVES Laurie
Baker, Pat Butler; RepresenTanives Elizabeth Early, Katrina Smith; MARKeT-
ING: MANAGER Scott Oser; associaTes Lauri Sirois, Deborah Stromberg;
EUROPE MANAGER Jane Pennington; senior execurive Ruth Jackson; execu-
TivE Martin Paine; ReseARCH: MANAGER Renuka Chander; BUSINESS AND FI-
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; FINANCIAL ANALYSTS Lisa Donovan, Jessica Tier-
Ney; RIGHTS AND PERMISSIONS: AssOCATE Emilie David; AssisTanT Karen Lentz

MARKETING: DIRECTOR John Meyers; associates Mary Ellen Crowley, Aman-
da Donathen, Allison Pritchard eiecTroNic Mepia: MaNAGER David Gillikin;
ASSISTANT PRODUCTION MANAGER Wendy Green; SENIOR PRODUCTION ASSOCI-
ATe Lisa Stanford; probucTioN associates 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 MEDIA
sALEs MANAGER Chris Peterson: 410-560-3960, FAX 410 560-3961 »
UK/SCANDINAVIA/FRANCE/ITALY/BELGIUM/NETHERLANDS Andrew Davies: (44)
7-071-226-216, FAX (44) 7-071-226-233 + GERMANY/sWITZ-
ERLAND/AUSTRIA Tracey Peers: (44) 1-260-297-530, FAX (44) 1-260-
271-022 jaraN Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-
3235-5852 + TrRAFFIC MANAGER Carol Maddox; TRaFFic AssociaTe Hal-
imah S. Whitby; senioR sates associaTe Sheila Myers

RECRUITMENT ADVERTISING (science_classifieds@aaas.org); probucTion
MANAGER Jennifer Rankin us.sates 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 coorbiNaTors Rohan Edmonson, Caroline
Gallina, Shirley Young; saies represenTativis Kathleen Clark, Jody Fenty,
Christina Geiger, Bren Peters-Minnis; assistanTs Sussy Castilla, Emnet
Tesfaye; assocites Christine Borkowski, Dawn Bruno, Chris Scarince;
PUBLICATIONS ASSISTANTS Robert Buck, Jane Vaughn; uX./EUROPE: SALES MANAG-
£r Debbie Cummings; prRoMOTIONS coorDINATOR Richard Walters; assis-
7anT Elisabeth Py: (44) 1223-326500, FAX (44) 1223-326532 aus-

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

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Stephen Jay
Gould; presiDent Mary Lowe Good; PResipeNT-ELECT Peter H. Raven;
TReasurer William T, Golden; execurive orricer Richard S. Nicholson;
BOARD Lewis M. Branscomb; Nina V. Fedoroff; Robert D. Goldman;
Alice S. Huang; Sally Gregory Kohlstedt; Robert C. Richardson;
Neena B. 5chwartz; 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. Its objectives are to further the work
of scientists, to facilitate cooperation among them, to foster scientific
freedom and responsibility, to improve the effectiveness of science in
the promotion of human welfare, to advance education in science, and
to increase public understanding and appreciation of the importance
and promise of the methods of science in human progress.

INFORMATION FOR CONTRIBUTORS
See pages 147 and 148 of the 7 January 2000 issue or access
wwwi.sciencemag,org/misc/con-info.shtml.

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
Uniy. d'Aix-Marseille It

Frank S. Bates
Univ. of Minnesota

Ray H. Baughman
Honeywell international

Stephen J. Benkovic
Pennsylvania State
Univ.

Michael . Bevan
Univ. of Washington

Seth S. Blair
Univ. of Wisconsin

Mark Boguski
NCBI, NiH

Henry R. Beurne
Univ. of California,

San Francisco

James . 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
Rutgers Univ.
Gary Felsenfeld
NIDDKD, NIH

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
Silwood Park
Martin Heimann
Max-Planck-Institute for
Biogeochemistry, Jena
Tasuku Honjo
Kyoto Univ.

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 K6rner
Botanisches Institut,
Basel
Anne Krueger
Stanford Univ.
Michael LaBarbera
Univ. of Chicago
Antonio Lanzavecchia
Inst. of Res. in Biomedicine,
Bellinzona, Switzertand
Anthony |. Leggett
Univ. of lllinois, Urbana-
Champaign
Norman L. Letvin
Beth Israel Deaconess
Medical Center, Boston
Richard Losick
Harvard Univ.

11 AUGUST 2000 VOL 285 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 Bumham 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


mailto:(sclence@science-nt.co.uk)
mailto:science-editors@aaas.org
mailto:science_letters@aaas.org
mailto:science_reviews@aaas.org
mailto:bookrevs@aaas.org
mailto:asca@os.gulf.or.jp
mailto:science@publ1c3

Chemdex™ —Your One-Stop Shop for Life Science Supplies

The hours you spend ordering lab supplies cut into your day, distracting you from your research.
You have more important things to do than search through dozens of catalogs for the product you
need or track the status of your order.

Chemdex offers a faster, easier way to order lab supplies with an online marketplace that contains
hundreds of thousands of products from the suppliers you know and trust. When you buy
through Chemdex, you get:

> An expanding database of reagents, instruments and equipment

> One, simple electronic order form that can be used for multiple suppliers
> A fast, easy-to-use search engine

> A “personal favorites” page for quick and easy re-ordering

> Rapid, real-time order tracking

> World-class customer service and support

Make Chemdex your one-stop shop for laboratory supplies. Go to www.chemdex.com.
You'll spend less time placing orders, and more time focusing on science.

© 2000 Ventro Corporation. Chemdex is a registered trademark of Ventro Corporacion.
Circle No. 36 on Readers’ Service Card

Chemdex

AVentro Life Sciences Company



http:www.chemdex.com

Choose from our new line
of GEM™ microarrays

 Onder GBM” g expression seviss and sefiwere oy
wwwincytercomv/bioreagentsiiolisiiec) (280074301003
S - Iiermetiongl +1 314.427.3222 L




NEW

| ENGLAND
i

| BIOLABS

If your recipe called for butter...
would you use margarine?

Shouldn’t your choice of Restriction Enzymes reflect that level of excellence?

At New England Biolabs, we appreciate that your research is important and demands

AN ON-GOING COMMITMENT TO . . .
THE DISCOVERY AND CLONING OF the very best reagents. There is no room for compromise. As the only supplier that

RESTRICTION ENZYMES » focuses on basic research and the discovery and production of essential enzymes
for the manipulation of DNA, we truly understand the needs of scientists.

AVAILABLE FROM NEB

B8 clonep AT nes

160 Why compromise? Choose Restriction Enzymes from New England Biolabs.

140 Better enzymes at a better price.
120
100
- 80 <@ Our aggressive restriction endonuclease
- 60 screening and cloning programs enable us
to maintain a position at the forefront of
40 this field. NEB now suppiies over 200
Al restriction enzymes, of which over 120 are
recombinants. Currently, a total of 247
1975 1980 1985 1990 1995 2000 unique enzyme specificities have been

identified worldwide.

For more information about restriction enzymes, visit us at www.neb.com

w New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (378) 927-5054 Fax (978) 921-1350 email: info@neb.com NEW ENGLAND

# New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (305} 672-3414 email: info@ca.neb.com ’ @

u New England Biolabs GmbH, Germany Tel. 0800/BIOLABS (0)69/305-23-140 Fax 0800/BIOLABX {0)69/305-23-149 email: info@de.neb.com lo Slnc.

= New England Biolabs (UK) Ltd. Tel. (0800) 3184 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com where science is the priority

DISTRIBUTQRS: Australia (07} 5594-0299; Belgium (0800)1 9815; Brazil (011} 366-3565; Denmark (39) 56 20 00; Finland (3) 584-121; France {1} 34 60 24 24; Greece (01) 5226547; Hong Kong 2643-9988;
India (542) 311473; Israel {03} 9229013; Italy (02) 381951; Japan {03) 5820-3408; Korea (02) 556-0311; Netherlands (033) 495 00 94; New Zealand 0800 807809; Norway 22 09 15 00; Singapore 4457927,
Spain (03} 302 20 30 90, Sweden (08} 30 60 10; Switzerland (061} 486 80 80; Taiwan (02) 28802913
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Examine life completely
with Nikon microscopes
for live cell microscopy.

From mouse hippocampal tissue to
embryogenesis research, Nikon
helps with all your

live cell imaging needs. The
Echpse E600FN™ upright and
Echpse TE200/300™ inverted

' models give you superior
.CFleo™ optics, rock

solid stability and a

. . 'spacious working area.
‘See how they run for yourself.
Call 1 800-52-NIKON ext. 367

www.nikonusa.com

leon live cell mlcroscopes
See how they run.
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STATISTICA (automatically configures itself for Windows 95/98/2000) = A complete data : T
analysis system with thousands of graphs integrated with all procedures = DDE, OLE client/server, | STATISTICA rupports muttioking.
customizable AutoTask toolbars = The largest selection of statistics and graphs in a single system; i T A oo pia et
comprehensive implementations of: Exploratory techniques; multi-way tables/banners; nonpara- ? e

metrics; distribution fitting; regression; general nonlinear estimation; logit/probit; general ANCO- =

VA/MANCOVA; GLM 2and Generalized LM; partial least squares analysis; variance components; dis-
criminant; log-linear; correspondence; cluster, confirmatory/exploratory factor analysis; multidi-
mensional scaling; classification trees; canonical correlation; item analysis/reliability; survival analy-
sis; time series modeling/forecasting; structural equation' modeling, Monte Carlo simulations; and
much more = On-line comprehensive introductions/overviews, over 3 hours of multimedia step-by-
step examples w Stats Advisor expert system ® Workbooks with AutoOpen documents = Extensive
data management facilities (fast spreadsheet of unlimited capacity with formulas, Drag-and-Drop,
AutofFill, Auto-Recalculate, split-screen/variable-speed scrolling, advanced Clipboard support, DDE
links, hot links to graphs, relational merge, data verification/cleaning) » Powerful STATISTICA BASIC
language (professional development environment) with matrix operations, full graphics support,
and interface to external programs = Batch command language, editable macros, “turn-key”
automation = Open Architecture: custom-designed procedures can be added to toolbars = All out-
put displayed in Scrollsheets™ (customizable, presentation-quality tables with instant 2D/3D/multi-
ple graphs) or word processor-style (unlimited) editor with text and graphs  Extremely large analy-
sis designs (e.g., correlations up to 32,000x32,000) = Megafile Manager with up to 32,000 variables
(8 Mb) per record = Unlimited file size; extended/quadruple precision; unmatched speed =
Exchanges data/graphs with other applications via DDE, OLE, or extensive file import/export facili-
ties (including ODBC access to virtually all databases and mainframe files) = Internet/HTML support
= Hundreds of types of graphs m Facilities to custom-design new graph types and add them to menus
or toolbars ® Advanced drawing tools (e.g., editing of complex objects in 32x zoom mode), com-
pound (nested) OLE documents, Multiple-Graph Autolayout Wizard, page layout control;
unmatched speed of graph redraw = Interactive rotation, perspective and cross-sections of 3D dis-
plays = Large selection of tools for graphical exploration: animated brushing, fitting/smoothing,
spectral planes, projections, layered compressions ® Price $1095

Quick STATISTICA = A subset of STATISTICA; a selection of basic statistics and the full
graphics capabilities of STATISTICA w Price $495

STATISTICA Neural Networks (interfaces with but does not require STATISTI-
C4) = The most comprehensive and user friendly neural networks application on the market =
Unique Intelligent Problem Solver (IPS) network wizard = Endless array of statistics, charting
options, network architectures and training algorithms = Price $795

STATISTICA Power Analysis' (interfaces with but does not require STATISTICA)
= A comprehensive, extremely precise, and user-friendly research tool for analyzing all aspects of
statistical power and sample size calculation = Price $495

STATISTICA Industrial/SPC Solutions = A comprehensive selection of the
most flexible, customizable tools for quality control and improvement applications (IS0 9000), sin-
gle-user and enterprise, including extensive implementations of: m Quality Control Charts
Price $695 » Process Analysis* Price $495 » Design of Experiments* Price $495
*These add-on products require STATISTICA, Quick STATISTICA, or OC Charts.

STATISTICAMacintosh = Price $695 = Quick version also available, Price $395
STATISTICA Enterprise Versions: SEWSS (SPC) and

3 ;
- . - = i e PRI 1 IR G &

SENS = Daa warehouse integration, data mining, extensive groupware functionality. i v ﬁ-’%}”ﬁﬁlﬂ’&'ﬁ?ﬁ?ﬁ'&

charts, diagrams, an:

RERERESTR
L SR

Overseas prices 25% higher. Domestic sh/h $12; 30-day money back guarantee.

STATISTICA has received the highest Bor3ors
rating in EVERY comparative review of i uuer]wéws
statistics software in which it was P

featured, since its first release in 1993.

Interactive WEB site:

ami St at soft“‘ www.statsoft.com

2300 East 14th Street ¢ Tulsa, OK 74104 - USA ¢+ (918) 749-1119 * Fa
StatSoft GmbH (Hamburg, Germany), ph: +49-40-468866-0, fax: +49-40-468866-77
StatSoft Polska sp. z 0. 0. (Krakow, Poland), ph: +48-12-428-43-00, fax: +48-12-428-43-01
StatSoft Taiwan (Taipei, Taiwan R.0.C.), ph: +886-2-2346-2576, fax: +886-2-2346-2577
StatSoft Pacific Pty Ltd, (Melbourne, Australia), ph: +613-9521-4833, fax: +613-9521-4288
StatSoft Scandinavia AB (Uppsala, Sweden), ph: +46-18-21-00-45, fax: 46-18-21-00-48
StatSoft Benelux (Groningen, Netherlands), ph: +31-50-526-7310, fax: +31-50-527-7665
StatSoft Brazil Ltda. (Sao Paulo, Brazil), ph: +55-11-441-4870, fax: +55-11-4227-4293
StatSoft Southern Africa (Pty) Ltd. (Midrand, S. Africa), ph: +27-11-254-8450, fax: +27-11-254:8:
StatSoft Czech Republic S.R.O. (Prague, Czech Republic), ph: +42-2-333-250-06, fax:+42-2- 3

STATISTICA, SEWSSand StatSoft are trademarks of StatSoft, Inc. Circle No. 9 o Béw




Unlock |
The Secrets
of Life

Premade Model Organism Arrays. * Panorama™ Mammalian and

Products For Array Production And Analysis. Bacterial Gene Arrays

* Sigma Screen™ Coated Slides

From microorganisms to mammalian, together, we're unlocking for Microarrays

the secrets to further genomic discovery. Sigma-Genosys is « Array Hyb™ Hybridization Buffer

committed to developing the essential- products and services * cDNA Labeling Kits
that strengthen your gene expression and analysis research. * RNA Isolation Kits
Discovery begins here. ’ ¢ Optimized Hot Start PCR Mixes

B
www.sigma-aldrichcom| ADVANCING LIFE THROUGH SCIENCE SIGMA-ALDRICH

SIGMA-ALDRICH » BOX 14508 » ST, LOUIS * MISSOURI 63178 « USA * 800-325-3010 * 314-771-5765
Circle No. 50 on Readers’ Service Card

To request more information, please visit www.sigma-aldrich.com/arrays
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TIME IS SLIPPING AWAY
"\ Reach Beyond
' the Ordinary

SameDay

Oligo Service
Only from IDT

The Fastest Service Ever!

Order custom primers over the Web by
noon (CST) today, your order will be
shipped priority overnight and in your
hands tomorrow morning.

nging A Higher Standard
0 Custom DNA Synthesis!

As the premier supplier of custom J USt 60¢ / Base !

oligonucleotides, IDT has been the
leader in innovation, precision and

To order your SameDay oligos, visit us
on the Web at: www.idtdna.com

service.

* PAGE Purification for only $30 Avail-able anywhere within the
provides 95% - 99% molar purity. Continental U.S.

* Molecular Beacons dual purified 1-800-328-2661

by RP-HPLC and IE-HPLC.
When your experiment can’t wait an extra
* Dye Labeled Oligos including FAM, day, IDT can’t wait to serve you!

TET, HEX, Cy3, Cy5, TAMRA, ROX,

JOE and more.
¢ Chimeric Antisense Oligos licensed INTEGRATED DNA
exclusively through IDT. TECHNOLOGIES, INC.

Circle No. 32 on Readers’ Service Card

* RNA for just $6.50 / Base.




© 2000 DoubleTwist, Inc.

Full-length cDNA from your EST
Patent #93334561

Protein domain identification

See Sampson G, Morris C.

New oncogene linked to colon cancer.

Inv Hum Genet 1999;9:152-60.

Clone available, CSH Labs, $1.60 per base
Click Here for annotated sequence



i Fast access to annotated data from
multiple databases

8 Automated agents tell you where you
are and provide continuous updates

i News and supplies ‘r'ele'\/antit
your research -

DoubleTwist.com
PortaljieXis =i @e'e =}
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Thinking Fluorescence?
Think Varian.

We’re breaking new ground in the field of fluorescence.

Varian's new Cary Eclipse fluorescence instru- * EASY TO USE: Full Windows® 98 and NT
ment has outstanding optical performance feature support. Applications from
coupled with user-friendly software. The Prescan to report generation and
result is a high performance fluorescence everything in between.
spectrp_photometer that gives you maximum « COST EFFECTIVE: Only 500 ul in a
versatility. standard cuvette and ten times less
* FAST: A scan in under 3 seconds and in a microcell. Lamps last for years!
kinetics at 80 points/sec. « VALIDATION: Finally in fluorescence. us.
* SENSITIVE: Less than one picomolar The capability to KNOW that you get 1.800.926.3000
fluorescein in a standard cuvette and the correct answers every day. Complete Canada
less than 10 pM in a microcell. (IQ, 0Q) documentation and 1.800.387.2216
* VERSATILE: Your choice of fluorescence, certification. www.varianine.com
phosphorescence, chemiluminescence * ACCESSORIES: The widest range in the
or bioluminescence collection modes. industry. Microplate reader, polarization,
And you can scan and do kinetics in rapid mixing, Peltier multicell holder, A
all modes. fiber optic probes and many others. g

Thinking Fluorescence? Think Varian.

GC » GC/MS « HPLC * AAS ¢ ICP ¢ ICP-MS « UV-Vis-NIR ¢ Fluorescence * NMR ¢ Analytical Supplies VA R l A N
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Introducing the innovative Biomek® FX system with powerful flexibility —
delivering multiple liquid handling methods ranging from vacuum filtration to magnetic separation in a single platform.
Now you can experience remarkable precision and specialization from the most versatile platform available for automated molecular biology techniques.

Complete solutions from Beckman Coulter include everything from hardware, software and chemistry kits to prevalidated methods, application-specific support and comprehensive

service, further extending the effects of far-reaching flexibility. QI Visit v\ w beckmancoulter con  today and find out how.

Worldwide Bioresearch Division Offices:

Australia (61) 2 98446000 Canada (905) 8191234 China (86) 10 6515 6028 Eastern Europe, Middle East, Africa (41) 22 994 07 07 France 01 49 90 90 00
Germany (89) 358700 Hong Kong (852) 2814 7431/2814 0481 Ttaly 02953921 Japan 0354048359 Mexico 5255591635 Netherlands 0297-230630 Singapore (65) 339 3633
South Africa (27) 11-8052014/5 Spain 91 728 7900 Sweden 0898 53 20 Switzerfand 0800 850 810 Taiwan (886) 2 2378 3456 UK. 01494 441181 US.A. 1-800-742-2345.

© 2000 Beckman Coulter, Inc.
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BioMedNet

bmn.com

SN \\\\\\

I 7

!
7

your advantage

Your views have always been important to us.
We've listened, and BioMedNet has evolved.

The new BioMedNet online environment

is easier to navigate. Access high-impact Free Trial: 21 May - 1 September
science. Make the most of your fime. ) )
Opfimize your resufs. Your personalized access to our new reviews

section. 7000+ full-text review articles from
Elsevier Science including :

TRENDS CURRENT
OPINION

Research Tools ® Reviews ® Journal Collection
 Nows & Comiment » Books & Labware Bookmark our new address today

« Jobs ® Web Links bmn.com
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MILLIPORE

oure throughput

Last year, we helped half of the world’s largest sequencing labs

develop faster methods, improve results and reduce costs.

[We also helped them sequence about 25 billion bases.)

There's a good reason why @ of the world's 17 largest sequencing labs
have chosen to partner with Millipore. Several good reasons, in fact. First,
our robust, filtration-based products and protocols fit right in with advanced
automated methods, and eliminate manual handling steps in PCR purifi-
cation, plasmid prep, and dye terminator removal. That saves time, lots of
it. Sequence quality is better, too. And if you can get a 700-base read
where conventional methods only give you 600 or so, that can have a big
impact on throughput. Then, there's cost — less than $0.25 per sample.
When you're sequencing more than a million samples a year,
that's definitely worth looking intol Want o investigate further@

Call 7-800-MILLIPORE, or visit www.millipore.com/puredna.

Millipere is a registered trodemork of Millipore Corporotion or an affilioted compony. © 2000 Millipore Corporation or on offilioted company. Al rights reserved.
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Is the experience of your supplier important to you? Leica Microsystems has a proven track record of

designing, producing and supporting innovative, high quality products for over 125 years. That’s longevity!
When you are looking for a full fine of products and services to increase your productivity, decrease your
operating costs, and insure true comfort and safety in your laboratary, Leica Microsystems is the only

answer! Keep your lab running the way you need it to....in the long run!

Leica Microsystems Nufloch GmbH Phone {06224) 143-0
Heidelberger Strasse 17-19 Fax. {06224) 143-200
D-69226 NuBloch http: //www.leica-microsystems.com
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Custom Peptide Synthesis

Our popular custom peptide synthesis
service guarantees a minimum of 20mg of
product for peptides 10-20 residues in length.
The service includes synthesis, cleavage/
deprotection, lyophilization and mass
spectrometry. There is no charge if we are
unsuccessful after two synthesis attempts.

For researchers needing longer peptides
or more product, we also offer a bulk synthesis
service. Please call our custom peptide
synthesis department, or send e-mail to Kelly
Wasmund at kwasmund@resgen.com, for
additional details on either of these services.

OTHER SERVICES AVAILABLE

Dye-Labeled Peptides

Fluorescein, Rhodamine and other dyes linked N-terminal or C-terminal. Fluorescence-quenching peptides
can also be provided.

Di-epitope MAP Peptides and Branched Peptides

Two different peptides can be synthesized on the same branched lysine MAP cores or linked via lysine.
Immunogenic Peptides

Multiple Antigen Peptide (MAP). Yields average 15-40 mg

® Research Genetics and Accelerating Discovery are U.S. registered trademarks/service marks of Research Genetics, Inc. (Huntsville, AL).

.

Headartes: _ rder i ‘ " . Research Genetics

Accelerating Discover)

00
Toll free fax number

an Invitrogen Cur
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BD PharMingen ¢ BD

Transduction Laboratories

New Phospho-Specific Antibodies and Reagents
for Analysis of Signaling Pathways

Phosphorylated proteins play key roles
in regulating apoptosis, cytoskeletal
rearrangement, the cell cycle and
transcription. BD Transduction
Laboratories and BD PharMingen,
leaders in cell signaling research,

now provide Akt, Caveolin and EGFR
antibodies to expand our portfolio of
phospho-specific antibodies.

We also provide a variety of purified
enzymes, inhibitors and substrates to
further evaluate components of signaling

BD Biosciences www.bdbiosciences.com

pathways. These include protein kinases
for in vitro kinase assays, caspases for
apoptotic pathways, and cathepsins for
inflammartory processes.

Phospho-specific Antibodies include:
Caveolin Phosphotyrosine
Ak PY20

EGFR PYS54

Rb RC20

Paxillin® PY69

ERK1/2*

StatS*

Stat6*

Ras/MAP Kinase Antibodies include:
ERK 1,2 or 3 MEK 1,2o0r5
MEKK1 Map Kinase Sampler Kit
p38 MAPK . JNKKI

MST tor3 )

Purified Enzymes, Substrates, &
Inhibitors include:

Enzymes Inhibitors & Substrates
PKC Caspase 1,3,6,8 & 9
PKA Cathepsin B, L, & K
Caspase 3,6,8 & 9

* Phospho-specific Antibodies coming soon

Biometric Imaging - immunocytometry Systems

Clontech Labware

Microbiology Systems
PharMingen

Transduction Laboratories

For information on related reagents or to request our new BD Transduction Laboratories 2000 Catalog,

please call Customer Service at 877.232.8995.

For research use only. Not for use in diagnostic or therapeutic procedures.
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In the race to identify more potential drug targets, w{ijl_liyjoube caught up in the
post-genomic bottleneck of medicinal chemistry.and lead compound optimization?
We can set you free. Coherent Synthesis™ technology from Personal Chemistry
allows you to go after ‘out of reach’ compounds. Its speed allows you to test more
a'pproaches faster, and enables you to work with new reaction parameters.
Coherent Synthesis is an integrated approach to chemical synthesis. It combines
the benefits of fast synthesis with lab automation, knowledge-based systems and

convenience products. ,
Skip the bottleneck. Be free to explore. For more information, visit our website.

Biology Chemistry Clinical Trials

Coherent Synthesis

Genomics, Proteomics Traditional Chemistry
Coherent Synthesis

www.personalchemistry.com
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What You Need...And What You Need To Know

Ordering from Sigma-Aldrich has never been
easier with Pipeline®, our convenient, on-line
procurement system.

With PipeLine®, you have instant access to over
200,000 products and can order from all brands
(Sigma, Aldrich, Fluka, Supelco, and Riedel-de
Haén) in a single transaction. Plus, because we are
a manufacturer, we provide the technica!l information
and support you won't find elsewhere.

The information you give us is encrypted using the
Secure Socket Layer (SSL) protocol, so you can rest
assured that all transactions are private and secure.

To make on-line ordering even simpler, we have
recently added :

* On-Line Product Availability
® On-Line Order Status

* Total Delivered Price

These new features allow you to see “real time”
inventory and to track the status of every order
you place {phone, fax or web).

Best of all, you have millions of product documents
at your fingertips including: MSDS's, certificates

of analysis, structures and structure searching,
application notes, data sheets and much more.

Log on today....it will make your job easier.

| www.sigma-aldrich.com | ADVANCING LIFE THROUGH SCIENCE SIGMA-ALDRICH

SIGMA-ALDRICH » BOX 14508 ¢ ST. LOUIS « MISSOURI 63178 « USA
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. researchers and ilbrarlans Here are some of?;" .
the ways in whlch we have responded o

Science

Delivered toer

the Desktop

The data is clear: journals
are used much more
when they are available
electronically at the
~desktop. The Elsevier
Science vision is to
increase scientists' -
efficiency by integrating
information and
delivering it conveniently.

That has been part of the v

notable success of
ScienceDirect®, the robust

. and sophisticated
platform built to deliver
science "at the speed of
the 21st Century."

" Authors
“and
Rights

Copyright transfer is
widely misunderstood and
not all publishers' policies
are alike. Scientists
publishing in Elsevier
Science journals have
wide rights to use their
works to support their
research and teaching,
including sharing their
articles with colleagues,
posting them on campus
networks and using them
electronically for courses,
without charge or
permission.

We understand your need

~to-deliver scientific information-

quickly, efficiently and reliably,
ensuring better value from your
serials budget.

Our job is to make
your work easier.

ELSEVIER
SCIENCE

For more information contact:

new-elsevier@elsevier.com
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NEN® cDNA Labeling Kit for Microarrays:
It Doesn’t C‘ols‘t"More.; It Just’Does More.

When does the whole provide greater You get a fully optimized, QC tested

value than the sum of its parts? When g . ‘ reagent solution for reliable, robust

you use an NEN Direct Reagent Kit for §, assay performance using any glass

cDNA microarray labeling, instead of § microarrays.

combining your own reagents from S,

scratch. g Save time and money, generate
g o reproducible results. It's that

NEN'’s Direct Reagent Kit for cDNA : P ' . _ S— simple. One kit. One company.

microarray labeling and hybridization exp: cyanine 3 @ 50 pg, 0-27-99 No development or validation costs.

gives you the key reagents you need, . . ' N No hassles. A classic case

all in one box. T e st ooonsy | of the whole delivering more than

differential expression at 2-fold or higher. the sum of its parts.

Learn more about how NEN’s Direct Reagent Kits can make accurate,
validated cDNA microarray labeling a piece of cake in your lab.
Call us at 1-800-551-2121, or visit our website at nen.com.

MICROMAX“‘ World Headquarters: European Headquarters: NEN ®

A Family of Microarray Products NEN?® Life Science Products, Inc. NEN® Life Science Products
Boston, MA 02118-2512 USA B-1930 Zaventem Belgium Powering Your Ideas”

800-551-2121 +322 717 7924 ©2000 NEN® Life Science Products, Inc.
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advertiser directory

DNA Chips
and Microarrays:

{ Progress of the Revolution

Affymetrix

Agilent Technologies
Ambion

Applied Precision, Inc.

Axon Instruments
BD Transduction Labs /BD Pharmingen ...
Biacore

BioSupplies.com

Cellomics®, Inc. ..................... 985
Fuji Photo Film Co., Ltd.

GeneMachines, Inc. .............. ..., 971
Genemed Molecular Biochemicals

Genetics Computer Group (GCG)®

Genomic Solutions

Incyte Genomics

Informax

Labsystems

LifeSpan BioSciences, Inc

Mergenlbtd. ............. . ... .l 983
Midiand Certified Reagent Company

Roche Molecular Biochemicals

Scanalytics, Inc.

Sequenom

Sigma Genosys

Takara Shuzo Co., Ltd

Takeda Chemical Industries, Lid.

Virtek Vision International, Inc.

Turn to Page 965

Science

www.scienceonline.org
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Stimmunosolutions in ™

www.biofx.com
800.445.6447 » 410.496.6006 ¢ FAX 410.496.6008
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ProScan motorized stages from Prior |
handle up to 8 specimen slides.

B Increase your throughput and
reduce operator fatigue

B Scan specimens and save
points for recall and review

B Designed to work with most
image analysis software for easy
automation and data collection

The ProScan series of motorized stages
from Prior Scientific are easy to use and can
be fitted to any new or existing optical
system! Prior Stages have a well-deserved
reputation for quality and are backed by a
worldwide network of service and support
professionals!

P R [ ) R 80 Reservonr Park Drive, Rockland, MA 02370

00-877-2234 +781-878-8442
Fax: 781-878-8736

email: info@prior.com ¢ website: www.prior.com H138 X.XK 7/98

Scientific
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< Let’s take a moment to examine your risks.

Preferably sooner than later.

> Consider, if you will, our protection for your intellectual
property transactions. For instance, patent validity insurance
protects you in ways nothing else possibly could. Log on

to the world’s safest online marketplace, at www.pl-x.com.

()
Minimize risk. Maximize opportunity. pl @
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Life science researchers, unite! (
A breakthrough in life science procurement is near. We're talking about an 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 /ﬂuﬁsltffor the lsz sciences.
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