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A Polymer on
the Mend

For a number of chemical reac-
tions, the bonds that form can
be broken and reformed
through a thermally reversible
process. Chen et al. (p. 1698)
create a polymer with a net-
work structure cross-linked by
bonds formed through the
Diels-Alder reaction. Fractures
in the polymer can be fixed by
a simple thermal treatment

edited by Phil Szuromi

Removing Spin in Quantum
Magnets

In low-dimensional spin systems, interac-

tions between nearest neighbors can re-
sult in large-scale magnetic ordering. What happens as magnet-
ic atoms are exchanged for nonmagnetic ones? Several theo-
retical studies have still been waiting for an experimental test.
Vajk et al. (p. 1691) can now modify the two-dimensional (2D)
antiferromagnet, La,CuO,, by replacing nearly half of the mag-
netic copper ions with nonmagnetic magneisum and zinc. The
system develops from a connected antiferromagnet to a dis-
connected system that contains finite, but isolated, clusters.

THIS WEEK IN Science

A, and the enzyme that pro-
duces cAMP, adenylyl cyclase,
are both localized to the T
tubules of myocytes that store
Ca?* required to stimulate
contraction. Zaccolo and Poz-
zan (p. 1711) now report that
PKA is activated in response to
stimulation of (-adrenergic re-
ceptors in small microdomains
around the T tubules. Diffusion
of cAMP appears to be limited
to a few micrometers by high
activity of phosphodiesterases

that does not require addition-
al monomer and that can be

repeated indefinitely. And in Brevia ...

An analysis of mitochondrial DNA from the “Alice in Won-

that degrade cAMP. Localiza-
tion of PKA by A-kinase an-
choring proteins (AKAPs) is re-
quired to allow activation.

Beating derland” dodo by Shapiro et al. (p. 1683) shows that the
dodo’s closest living relative is the Nicobar pigeon, and that g
?
the Odds? their common ancestor dispersed across the Indian Ocean Spinning Energy Out
of a Black Hole

In birds and mammals, the sex
of offspring is determined chro-
mosomally and thus should
produce nearly equal numbers of males and females. Evolutionary
theory suggests that females might nevertheless adjust the sex ra-
tio of their offspring according to prevailing environmental condi-
tions. Puzzlingly, this ability is seen in some species but less so in
others. West and Sheldon (p. 1685) used a meta-analytical tech-
nique to explore the constraints to adaptive sex ratio adjustment in
birds and also in wasps, where the potential for sex ratio adjustment
is much greater because the method of sex determination depends
on whether eggs are fertilized. The mechanism of sex determination
is not sufficient to explain all of the observed variation in sex ratio
adaptation. An important factor is the ability of parents to predict
their offsprings’ environment.

Cell Signals Show Their Where's

Two studies have used fluorescence resonance energy transfer
(FRET) to find out how and where the molecular partners of cell
signaling get together in cells. Phosphotyrosine phosphatases like
PTP1B (protein tyrosine phosphatase—1B) oppose the signaling of
activated receptor tyrosine kinases by dephosphorylating tyro-
sine residues. Haj et al. (p. 1708; see the Perspective by Gill) im-
aged a fluorescently tagged mutant of PTP1B and found that it
interacted with epidermal- and platelet-derived growth factors in
living mouse fibroblasts at the cytoplasmic surface of the endo-
plasmic reticulum. This interaction was maximal about 30 min-
utes after the receptors were stimulated and required endocyto-
sis of receptors from the cell surface. Thus, internalization of re-
ceptors, which is required for some forms of signaling, also seems
to target the receptor to a dephosphorylation compartment. In
cardiac myocytes, the second messenger cyclic adenosine
monophosphate (cAMP) somehow mediates distinct signals from
different receptors, possibly through the spatial localization of
these signals. Indeed, the primary target of cAMP, protein kinase

X published online in Science Express
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to the Mascarenes around the late Eocene.

Relativistic jets of plasma have

been associated with candi-
date black hole regions. These observations suggest that large
amounts of energy can escape from black holes. One possible
route is coupling to the rotation of a black hole—although black
holes consume mass, they must still preserve its angular momen-
tum and thus may rotate. Koide et al. (p. 1688; see the Perspec-
tive by Blandford) have simulated energy extraction from a rapid-
ly spinning black hole with a large-scale magnetic field. In their
simplified model, an Alfvén wave that is generated by rotational-
frame dragging of space near the black hole transports energy
outward along the magnetic field lines. This process reduces the
energy that is fed into the black hole, which in turn reduces the
rotation rate of the black hole and thus extracts energy.

Coating a Water Droplet

Many techniques exist for the encapsulation of solid particles,
but how do you coat a liquid with another liquid? In a process
similar to the electrospraying of a single fluid, Loscertales et al.
(p. 1695) generated a coaxial jet of two
immiscible fluids. As charge was applied to
the fluid jet, it was accelerated toward a
grounded electrode. With the appropriate
choice of flow rate and applied voltage, the
jet broke up into a series of monodisperse
droplets with sizes in the range from 10 to
0.15 micrometers. The outer fluid could be
hardened through a photoreaction.

Molecular Iron Workers

In Escherichia coli, the outer membrane receptor FecA binds ferric
citrate and transports it into the cytoplasm. Now Ferguson et al.
(p. 1715; see the Perspective by Postle) have determined the

CONTINUED ON PAGE 1599
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crystal structure of FecA with and without dinuclear ferric citrate at 2.0 and 2.5
angstroms, respectively. Ligand binding triggers changes in extracellular loops that close
the entrance to the ligand-binding site. Allosteric transitions on the periplasmic end of
the molecule likely transmit the signal to TonB, the inner membrane protein that drives
transport of the substrate. The authors propose a four-stage mechanism for the energy-
dependent transport of siderophores.

Misfolding Milestones in Protein Folding?

Nonnative protein conformations are of interest in understanding protein folding and be-
cause of their role in neurodegenerative diseases. Nuclear magnetic resonance (NMR)
studies have shown that native-like hydrophobic clusters are retained in some proteins
even under denaturing conditions. Klein-Seetharaman et al. (p. 1719; see the Perspective
by Baldwin), using NMR and site-directed mutagenesis, show that nonnative interactions
in lysozyme stabilize a native-like core comprising four hydrophobic clusters. All four clus-
ters were disrupted when a tryptophan, located at the interface of the two structural do-
mains of lysozyme and solvent-exposed in the native state, was mutated to glycine.

Finding Effectors

The identification of putative effector proteins that are injected into host cells by bac-
terial pathogens has been very difficult. Guttman et al. (p. 1722) used a combination of
genetic screening followed by bioinformatic prediction to identify several dozen puta-
tive effectors from Pseudomonas syringae. The variety of effector proteins found—
some of which have not been identified previously—suggests that pathogens use multi-
ple independent molecular strategies to adapt to different hosts.

A Barrier to Colon Cancer?

The gastrointestinal (Gl) tract is lined by a layer of mu-
cus that acts as a physical barrier between the luminal
contents and the intestinal epithelium. This mucus is
comprised of highly glycosylated proteins called mucins
whose precise roles in normal physiology and disease
are poorly understood. Velcich et al. (p. 1726) make the
surprising observation that mice deficient in Mucz, the
most abundant Gl mucin, show an increased rate of intestinal epithelial cell growth and
migration and spontaneously develop invasive tumors inthe small intestine and rectum.

Redefining the Connections

The early processing stages of visual information from the eye to higher brain centers
are anatomically well defined. A key component in this system is the pathway from
visual areas V1 to V2. Using cytochrome oxidase staining in the macaque brain, Sinci-
ch and Horton (p. 1734) reevaluated this important connection and found that the
central distinction in the parallel pathways is between patch columns and inter-patch
columns rather than between magno- and parvocellular pathways. This result indi-
cates that the nature of the parallel pathways may be in need of reformulation, and
that both the dorsal and the ventral visual information processing streams receive
combined form, color, and motion information.

How Placebos Work

A placebo, an inactive substance, can nevertheless substantially reduce the perception
of pain. In a brain imaging study, Petrovic et al. (p. 1737; see the 8 February news story
by Holden) investigated the mechanisms underlying this placebo analgesia effect. They
compared placebo analgesia and opiate-induced analgesia and found significant overlap
among brain regions associated with these two treatments, primarily within the anteri-
or cingulate cortex and the brainstem. Furthermore, correlations in activity between
these areas were observed in both analgesic conditions but not during pain itself. The
anterior cingulate appears to mediate analgesic effects through cortical control of
brainstem systems, and thus placebo manipulations may operate by engaging these
systems in response to cognitive expectations or associations.
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Order catalog on-line!

biosource.com

®The (PCR) process is covered by patents owned by Roche Molecular Systems, Inc. Use of the PCR process requires a
license. A license may be obtained through the purchase and use of authorized reagents and the purchase and use of
a thermocycler supplied by The Perkin Elmer Corporation or otherwise negotiating a license with Perkin Elmer.

biosource.com

Cytokines Custom

er 3100 products!
+ Signal Transduction
- Neuroscience
- Cytokines
+ Custom Services

Over 300 New Products! Highlights include:
e ELISA Kits 30 New!
* Phospho-specific Antibodies 26 New!
¢ Luminex™ Multiplex Antibody Pairs 30 New!
e Pan Antibodies - 104 New!
Signal Transduction, Cytokine and Chemokine
* Real Time PCR® Reagents 30:Mew!
* ELISpot Kits 74 New!
¢ Recombinant Proteins 35 New!
¢ CytoSet™ Antibody Pairs 19 New!

For research use only.
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> If you identify proteins
using 2-D gels,

you're probably only seeing
part of the stary.

The Discovery Moment

January 28, 4:31 PM
Susan Kellerman, Ph.D.

Identifies and quantifies
important low-abundance
proteins associated with
hypertension.

Now, with ICAT™ reagents
and Pro ICAT software from
Applied Biosystems, you can
identify and quantify the
important low-abundance
proteins in a single assay.

After all, shouldn’t you spend your time
on the proteins that really count?

L!rmmmm Find the proteins that matter.
In protein-expression analysis studies, ICAT “reagent technology provides

‘ L]
more complete protein identification and quantification data than is A\B Applled
possible today with 2-D gels. Now you can increase proteome coverage, identify and A Blosystems

quantify the proteins that matter, and accelerate your discovery efforts. To learn more
about ICAT reagents and take advantage of our {imited-time promotional offer, call
- 1.800.345.5224 ext. 2410 or visit www.appliedbiosystems.com/proteomics3f

Data. Decision. Discovery.

Applera Corporation is committed to providing the world's leading technology and information for life scientists, Applera Corporation consists of the Applied Biosystems and Celera Genomics businesses. AB (Design) is a trademark, and Applied Biosystems is a
registered trademark of Applera Corporation or its subsidiaries in the US and certain other countries. ICAT is a trademark of the University of Washington, exclusively licensed to Applied Biosystems Group of Applera Corparation. For Research Use Only. No for
use in diagnostic procedures. ©2002 Applied Biosystems. All rights reserved.



EXPRESSION PROFILING

Introducing .
Genome-Wide

LIGONUCLEOTID

Designed by:
compugen

The Difference Is In The Design.

Accurate design is critical when performing high-throughput gene
expression profiling. Sigma-Genosys and Compugen introduce three
new Oligonucleotide Libraries, designed using Compugen’s proprietary
LEADS™ technology for transcriptome prediction and manufactured

using Sigma-Genosys’ patented Abacus™ oligo synthesis platform. Libraries
+ Human Library

(18,861 oligos)
+ Mouse Library
(7,524 oligos)

. _ - Rat Library
Contact us at 1-877-710-1501 or go to www.iabonweb.com/chips to find (4,854 oligos)

out more information about these new genome-wide oligo collections
for high-throughput formats and applications.

Our New
Oligonucleotide

- Comprehensive collections of gene specific oligos

- Broader genome representation of mRNA's and EST's
- Alternative splice variant modeling

- Grouped by Gene Ontology™* assignment

* Gene Ontology is a trademark of Gene Ontology Consortium
LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE SIGMA

! 5 !
1442 LAKE FRONT CIRCLE - THE WOODLANDS, TX 773803600 G E r\
1877-710-:1501 - FAX: 281 363-2212 - EMAIL: GINFORMATION@SIAL.COM - A Member of the Sigma-Aidnch Family -

| www.genosys.com 1
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Chariot™ transfection reagent efficiently transports biologically Chariot advantages:
active proteins, peptides and antibodies directly into cultured « Delivers proteins, peptides and antibodies directly into cells
mammalian cells in less than two hours*. Typical delivery efficiencies « Fast and efficient — up to 95% delivery in under 2 hours
are 65-95%, even in hard-to-transfect primary cells. After delivery, « No need to generate fusion proteins, perform chemical
living cells can be assayed to determine the effects of the introduced coupling or denature your protein
materials, without the need for fixing. This makes Chariot ideal for a « Completely bypasses the transcription-translation process,
wide variety of functional studies. saving you hours to days of time

« Non-cytoxic
Chariot is a peptide that forms a non-covalent complex with the
macromolecule to be delivered. Upon addition to cells, the complex Chariot speeds and simplifies a variety of functional studies because
rapidly internalizes and dissociates. Chariot then translocates to the it efficiently delivers biologically active macromolecules directly into
nucleus, leaving the macromolecule free to proceed to its target cells. So, you'll get conclusive data immediately, rather than waiting
organelle’. Entry is independent of normal endocytosis, so no protein days for ambiguous expression data. For a better delivery method,
modification or degradation occurs during internalization. try Chariot.

Visit our website: www.activemotif.com

North Ameica Toll Fee: 1 87 222 956 Diect: 760 41 263 ACTIVE %E M1 I | F

Europe Toll free: +800 222 95 430 Direct: +32 (0)2 653 0001
Japan Direct: +81 3 5684 1620

Innovative Tools for

1 Morris, M et . (2000 Nature Biotech. 19: RT3-TT76. Cell & Molecular Biology

* Patent pending



Dean Hashimoto,
A.B., M.S., M.D,, ).D.,M.0.H., and now, finally, IRA.

As a man who's devoted his life to the pursuit of knowledge, Dean Hashimoto wasn't going to pick a retirement plan

without first doing his homework. That’s why hey chose an IRA from us, the people with over 80 years’ ekperience .
managing portfolios for the world's sharpest minds. After discovering that our IRAs offer a variety of investment choices

and low expenses, he decided to add one to his resume. A wise choice, by a very wise man.

Log on for ideas, advice, and results. TIAA-CREF.org or call 1.800.842.2776

Managing money for people
with other things to think about”

RETIREMENT | INSURANCE | MUTUAL FUNDS | COLLEGE SAVINGS l TRUSTS INVESTMENT MANAGEMENT

Dean Hashimoto became a participant in 1989. TIAA-CREF Individual and Institutional Services, Inc., and Teachers Perscnal {nvestors Services, Inc.. distribute
securities products. © 2002 Teachers Insurance and Annuity Association - College Retirement Equities Fund (TIAA-CREF), New York, NY 10017.
Dean Hashimoto was compensated.




To the power of two.

No surprise that when the famous DNA double helix was finally unravelled, there were
two heads involved, not just one.

Elsewhere in science the principle holds. Two heads combined will invariably
improve the quality of the result.

Enhance it, that is, to the power of 2
That's why pharma and biotech companies come to Pharmagene for help with their
drug discovery.

With our unique combination of human tissue, technology, intellectual strength and
experience, we add significant value from the gene to the clinic.

Focusing on the best targets. Building confidence before the clinic.
Revealing the full potential. Adding our skills to yours to save time and money.

Now that really is the power of two.

E M P O W E R I N G
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PHARMAGENE

S € O V E R Y

www.pharmagene.com
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Recruitment News:

SCIENCECAREERS.ORG FOCUS ON CAREERS
AD SUPPLEMENT IN THE
Job Alerts: 15 MARCH ISSUE

Step 1: Sign up for job alerts online
at www.sciencecareers.org.

Women in Science:
This update will relate the experiences

Step 2: Receive the job listings that of female life scientists who have
meet your criteria in your e-mail. shattered the glass ceiling.
Step 3: Find the job of your dreams! Look for it in the 15 March issue or

online at sciencecareers.org.
Click on “Advice and Perspectives.”

Product News:

LAB TECHNOLOGY TRENDS WWW.SCIENCEPRODUCTLINK.ORG
SPECIAL AD SECTION

IN THE 8 MARCH ISSUE Science Product Link:
Information Techm)logy in the Science’s online reader service
Life Sdeﬁces- system helps you find information

on products advertised in the pages
of Science. Search by product
category, company name, keyword,
or page number.

This report covers recent
developments in the area of
information handling as it pertains
to life science. The latest tools and
techniques for managing large Find it all at

volumes of data will be addressed. www.scienceproductlink.org.

Look for it in the 8 March issue.

Trade Shows & Conferences / www.sciencemeetings.org

LOOK FOR COPIES OF THE 29 MARCH ISSUE OF SCIENCE AT THESE
UPCOMING TRADE SHOWS AND CONFERENCES:

AMERICAN ASSOCIATION MICROBIAL — EPITHELIAL — LYMPHOCYTE
FOR CANCER RESEARCH INTERACTIONS IN MUCOSAL IMMUNITY
6-10 April, San Francisco, CA 5—10 Aprit, Breckenridge, CO (KS)
AMERICAN CHEMICAL SOCIETY HIV-1 PrRoOTECTION AND CONTROL
7-11 April, Orlando, FL BY VACCINATION
—11 April, Keystone, CO (KS
: DRuG DISCOVERY EUROPE > P y ®s)
R 15—18 April, Stuttgart, Germany MITOCHONDRIA AND PATHOGENESIS
; SCleIlCE @ 6-11 April, Copper Mountain, CO (KS)
MECHANISMS AND APPLICATIONS OF
CAREERS = IMMUNE TOLERANCE MOLECULAR MECHANISMS
3~9 April, Steamboat Springs, CO (KS) OF LEUKOCYTE TRAFFICKING
The search stops here. 9~14 April, Steamboat Spririgs, CO (KS)
career advice Keystone Symposia (KS}

e-mail job alerts

graduate programs

job postings

www.sciencecareers.org M‘ Science is published by The American Association for the Advancement of Science
AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org.




Drug Discovery | Research ; Ciinical Screening
A 4 A 4
Liquid Handling

Puzzled by integration?

PerkinElmer Life Sciences fits the pieces together.

More
Applications
For You

Packard BioScience
is now a part of
PerkinElmer
Life Sciences
Automate labor intensive tasks with the Gripper™

Integration Platform and MuliPROBE® Il EX sample The MultiPROBE H provides a versatile and complete
processor. This powerful combination gives you... solution for your research and screening applications...

v An extended work area to integrate multiple devices! v Genomics & Proteomics

v Walk-away automation v HTS and secondary screening

¢ Built-in flexibility with our patented VersaTip® Plus probes to ¢ Nucleic acid and SPE applications using vacuum filtration
switch between disposable and fixed tips at any point in an assay! v Cell-based and ELISA assays

v Dynamic volume dispensing range from 100nL and above! v ADME/Tox and much more!

Call us today at 800-551-2121 to learn how liquid handling integration with the Packard MultiPROBE II
from PerkinElmer can solve your integration puzzle.

| B

PerkinElmer”

life sciences.

Products You Trust

Worldwide Headquarters: PerkinElmer Life Sciences, 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121
European Headquarters: PerkinElmer Life Sciences, Imperiastraat 8, BE-1930 Zaventem Belgium

Gripper and VersaTip are trademarks and MultiPROBE is a registered trademark of PerkinElmer Life Sciences.

© 2002 PerkinElmer Life Sciences

www.perkinelmer.com/lifesciences




How can I read the latest ground-breaking research first?

Sciencexpress

Where can my paper get worldwide attention within days of acceptance?

Sciencexpress

What's another great reason to join AAAS today?

Sciencexpress

Each week the editors of Science select several of the most important and cutting-edge research papers to
publish online in Science Express. Within days of acceptance the paper is available to download on your
own computer. All this happens weeks before the final version appears in the print version of Science.
Papers in Science Express are available free to individual AAAS members and for a nominal fee to non-members.

%‘ AAAS ?et it first with Science
FTS——— www.sclencexpress.org e




The product Is covered hy ane or mor

MGB-Eclipse~ Real-time PCR Probes. Now you can select any instrumen-
tation system for your studies. How? MGB-Eclipse™ Real-time PCR Probes use
open chemistries. And by combining Epoch's Minor Groove Binder (MGB) and
our novel Eclipse™ Quencher, the MGB-Eclipse™ Probes generate dramatically
improved signai-to-noise ratios. Use the complimentary MGB-Eclipse~ Design
Software to select optimal probe and primer sequences at record speeds.

Available in pre-made and custom-designed systems, it's a better way to get answers to your probing questions.

For szles and infermation call 800-562-5544 or visit www.epochbio.com

EPOCH

BIiOSCIENCES

We listen.




NEW

ENGLAND

Sense and Antisensibility.

INTRODUCING THE

HiScribe RNAi Transcription Kit

RNA interference (RNAI} is a powerful tool for post-transcriptional
gene silencing. Our new HiScribe RNAi Transcription Kit uses
cloning vectors with opposing T7 promoters and a single
polymerase for high-yield synthesis of double-stranded RNA.
Advantages:

» High-yield (up to 1 mg/ml}

= Double-stranded RNA produced in a single reaction

= Compatible with RNAI protocols in C. elegans, Drosophila
and tissue culture

RNA:i in C. elegans

Fluorescence micrascopy of a C. elegans adult female with a transgenic GFP reporter gene (green) highly
expressed in the pharynx {A). Double-stranded RNA corresponding to the GFP coding region was produced Ordering Information:

using the HiScribe RNAi Transcription Kit and injected into the syncytial gonad of transgenic adult worms. #E2000S Synthesis of up to 2 mg RNA
RNAI is demanstrated by the reduction of GFP expression in the progeny (B)

Kit includes: cloning vectors, primer, polymerase, control template

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED. Www.neb.com CNEW ENGLAND
L]

®
u New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 info@neb.com lOLabSmc
» Canada Tel. (800) 387-1095 info@ca.neb.com m Germany Tel. 0800/246 5227 info@de.neb.com ® UK Tel. (0800} 31 84 86 info@uk.neb.com where science is the priority

DISTRIBUTORS: Argentina {11) 4816-0820; Australia {07) 5594-0299; Belgium (0800)1 9815; Brazil (11} 3622 2320; China 21-6495-1899, Czech Rep. 0800 124683; Denmark (39} 56 20 00,
Finland {9) 584-121; France (01) 34 60 24 24; Greece {01) 5226547, Hong Kong 2649-3988; India {044) 220 0066; Israel (3) 9021330; italy (02) 381951; Japan (03) 5820-9408; Korea {02} 556-0311,
Mexico (5) 525 5725; Netherlands (033) 495 00 94; Norway 23 17 60 00; Singapore 4457927 Spain {93) 401.02.10; Sweden (08} 30 60 10; Switzerland (081) 486 80 80; Taiwan (02} 28802313



Eppendort

and Science Prize

for Neurobiolo

NEUROBIOLOGY

Eppendorf AG and Science have initiated a new The prize winner will be selected by a committee
annual research prize of $25,000. The prize of independent scientists chaired by the Editor-
acknowledges outstanding contributions to neurobio- in-Chief of Science. A prize winner will be announced
logy research based on methods of molecular and for the first time at the 2002 Meeting of the

cell biology. Society for Neuroscience.

The prize will be awarded each year in conjunction For more detailed information please visit the

with the annual Meeting of the Society for Eppendorf Homepage at

Neuroscience. www.eppendorf.com/award2002 or visit Science

Online at www.eppendorfscienceprize.org
Young Scientists who have received an advanced
professional degree of either a Ph.D. or M.D. within
the past 10 years are eligible.



Illustration inspired by the art of Adolphe Cassandre (1901-1979),

Test our metal

No automatic hot-start Tag polymerase

is better than TITANIUM™ Tag DNA
Polymerase (#8434-1, -2 and #K1915-y, -1).
TITANIUM Tag generates the highest
yields from all targets—cven rare ones—
and is ideal for amplifying fragments from
any DNA template. TITANIUM Tag lets
vou amplify vour target using fewer PCR
cycles than other enzymes, so you save
time and decrease background. Also, with
the heightened sensitivity of TITANIUM
Taq, you can start with as little as two mol-
ccules of template. DNA polymerases don't
get much better than that. How does vour
Tag measure up?

AmpliTag® Gold is a registered trademark of Roche
Molecular Systems, Inc.

PLATINUM® is a registered trademark of Invitrogen
Corporation

BD Biosciences Clontech

| |

TITANIUM™ Taq DNA Polymerase

|}

TITANIUM™ Taq

AmpliTaq Gold

TITANIUM™ Taq (left) shows the highest yield
and sensitivity. The human lactoferrin gene was
amplified from the following templates. Lane 1: 100 ng
of human DNA. Lane 2: 100 ng of mouse DNA plus
2,300 molecules of a human A-lactoferrin (ALF) gene
fragment. Lanes 3-13: two-fold serial dilution from
Lane 2. Lane 14: 100 ng of mouse genomic DNA.

BD Biosciences

Clontech

Discovery Labware
Immunocytometry Systems
Pharmingen

Visit www.clontech.com. In the U.S., call 877.232.8995 to order. @Q?&
For research use only. Not for use in diagnostic or therapeutic procedures. Not For Resale.

BD, BD Logo and all other trademarks are the property of Becton, Dickinson and Company. ©2001 BD

(AD21848)



There are lots of ways to clone a gene. But only Gateway™

technology gives you ultimate access to multiple expres-

Access the possibilities.
Gateway for cloning and expression.

sion options. Rapidly clone your gene and—

without subcloning—express it in as many
systems as you choose.

Step in. Take the first step toward expres-

PCR Product

sion freedom by cloning your gene into pET
pPBAD
the new Directional TOPO entry vector. E-col

Your PCR — amplified gene is cloned in just 5 minutes

for recombination with any Gateway

United States Headquarters:
Invitrogen Corporation

1600 Faraday Avenue

Carlsbad, California 92008

Tel: 1 760 603 7200

Tel (Toll Free): 1 800 955 6288
Fax: 1 760 603 7229

Email: tech service@invitrogen.com

Th

European Headquarters:

Invitrogen Ltd

3 Fountain Drive

Inchinnan Business Park

Paisley PA4 9RF, UK

Tel (Free Phone Orders): 0800 269 210
Tel (General Enquiries): 0800 5345 5345
Fax: +44 (0) 141 814 6287

Email: eurotech@invitrogen.com

destination vector.

‘ Directional TOPO" Entry Vector ’
: 2 .

4 s

pFastBAC pcDNA
pMT PYES EF
(Drosophila) pT-REx
Insect Yeast Mammalian

International Offices:
Argentina 5411 4556 0844
Australia 1 800 331 627
Austria 0800 20 1087
Belgium 0800 14894

Brazil 0800 11 0575
Canada 800 263 6236
China 10 6849 2578
Denmark 80 30 17 40

call or visit our web site today.

Now express it. New Gateway “destination vectors mean

more expression possibilities. With a simple and rapid recom-

bination step, insert your gene into the most

advanced expression vectors available and

express protein in bacterial, yeast, insect,

or mammalian cells.

Now you can access rapid cloning and

unlimited possibilities of expression with

Gateway"" For more information

France 0800 23 20 79

Germany 0800 083 0902

Hong Kong 2407 8450

India 11 577 3282

Italy 02 98 22 201

Japan 03 3663 7974

The Netherlands 0800 099 3310
New Zealand 0800 600 200
Norway 00800 5456 5456

¢ Invitrogen

life technologies

Spain & Portugal 900 181 461
Sweden 020 26 34 52
Switzerland 0800 848 800
Taiwan 2 2651 6156

UK 0800 838 380

Other countries see our website

www.invitrogen.com




iCellomics'

STKE PUTS YOU
ON THE€ RIGHT PATH

pdated weekly, Science’s

Signal Transduction
Knowledge Environment
(STKE) provides the perfect
combination of quick sum-
maries and full text access to

ABBOTY
LABORATORIES
ey Hpaith o vvoridesie

research papers from over

40 respected scientific journals,

plus original Reviews,

Protocols, and Perspectives.
You’ll also find a Connections

Map database of signaling

molecules, plus an extended list

Science’s

of helpful e-tools like personal-
ization options and interactive
letters, all at www.stke.org,

To subscribe to STKE, or for
more information, visit STKE
at www.stke.org and click
subscriptions, or contact

You're on the right path™

SiGNAL TRANSDUCTION KNOWLEDGE ENVIRONMENT
a product of Science and Stanford University Libraries

www.stke.org

AAAS at (202) 326-6417 or
membership2@aaas.org.

No one can know where new
insights in signal transduction
might lead you, but STKE will
help you find the right path.

A 4



IS THERE AN
EASIER WAY

to Get All Your Cell Signaling
and Neuroscience Products?

Yes! Sigma-RBI

Why search around for cell signaling and neuroscience products? Plus, all products are available in one easy-to-use catalog
Sigma-RBI has them all — from standard biochemical reagents conveniently arranged by scientific areas of interest — with
to the latest cutting-edge research products, including key signal over 600 new products added every year.

transduction enzymes, phosphospecific antibodies, novel receptor
ligands, selective enzyme inhibitors and much, much more.

All products are backed by our world-renowned customer service
and technical support, and can be researched using our award
Sigma-RBI is committed to bringing you the widest array of winning Web site.

new, exciting and innovative research products. . .
Subscribe now to receive our new product updates and our newest

With over 5,000 cell signaling and neuroscience products to Cell Signaling & Neuroscience Catalog by returning the attached
select from, Sigma-RBI provides the right research tools right card, or by calling 1-800-282-1298 and requesting literature code
when you need them. (079), or visit our Web site at www.sigma-aldrich.com/cellsignaling.

@
availability, ordering & tracking S I G MA

www.sigma-aldrich.com LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE RBI‘
scientific tools, products & information SIGMA-ALDRICH CORPORATION * BOX 14508 » ST. LOUIS » MISSOURI 63178 « USA




pennies a day...

For less than the cost of your daily cup of coffee, you can have Science delivered
to your door each week. Join AAAS today and get a full, rich blend of member
benefits including a subscription to Science with the hottest news and policy
decisions brought to you by the cream of the crop in scientific reporting and research.
Visit promo.aaas.org/getscience for more information.

AAAS and Science—opening eyes around the world every day.

M promo.aaas.org/getscience S&éﬁﬁﬁ%
————

Advancing Science Worldwide



Most people leave notes as little reminders.
So do people with Alzheimer’s.

Photo: Geof Kern Peanuts© UF:

MetLife Foundation has awarded miillions of dollars in grants
for Alzheimer’s research since 1986.

Without our memories, who are we? Yet over four million Americans and their families must live with Alzheimer's disease
every day. That number is expected to reach 14 million by the middle of this century. Finding a cure has never been more
important...or promising. This year, MetLife Foundation is honored to recognize two distinguished scientists and their ground-
breaking work: Bradley T. Hyman, M.D., Ph.D., Professor of Neurology at the Massachusetts General Hospital, Harvard Medical
School, and Fred H. Gage, Ph.D., Professor, Laboratory of Genetics, The Salk Institute for Biological Studies at La Jolla, CA.

They join a formidable group of award winners, including two Nobel Prize recipients.
With their dedication lies the hope of making Alzheimer's disease a distant memory.

Past winners of the MetLife Foundation Award for Medical Research

1986 Peter Davies, Ph.D.; Dennis J. Selkoe, M.D. 1987 James F. Gusella, Ph.D.; Peter St. George-Hyslop, M.D. 1988 Carl W. Cotman,
Ph.D.; George G. Glenner, M.D. 1989 Donald Lowell Price, M.D. 1990 Konrad T. Beyreuther, Ph.D.; Robert D. Terry, M.D.
1991 Stanley B. Prusiner M.D. 1993 Blas Frangione, M.D., Ph.D.; Allen D. Roses, M.D. 1994 John Hardy, Ph.D.; Alison Goate, D. Phil.;

Robert W, Mahley, M.D., Ph.D.; Karl H. Weisgraber, Ph.D. 1995 Thomas D. Bird, M.D.; Gerard D. Schellenberg, Ph.D.; Ellen M. Wijsman, Metlife Foundation
Ph.D.; Rudolph E. Tanzi Ph.D. 1996 Brenda Milner, Sc.D.; Michel Goedert, M.D., Ph.D.; Yasuo Ihara, M.D.; Virginia M.-Y. Lee, Ph.D.; )
John Q. Trojanowski, M.D., Ph.D. 1997 Sangram S. Sisodia, Ph.D.; Steven G. Younkin, M.D., Ph.D. 1998 Paul Greengard, Ph.D. Working toward an Alzheimer’s cure.

1999 Mortimer Mishkin, Ph.D.; Larry R. Squire, Ph.D.; Douglas C. Wallace, Ph.D. 2000 Dennis W. Dickson, M.D.; Michael L. Hutton, Ph.D. www.metlife.org




Regulate

¢

&
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www.ariad.com/regulationkits

ARIAD’s benchmark technologies are used by hundreds of university and government labs
in.genomics and proteomics research. ARIAD’s small-molecule compounds, suitable for
in vivo use, enable dose-dependent regulation of signal transduction, gene expression
and protein secretion. ARIAD Regulation Kits are available at the ARIAD website,
without cost to academic investigators ‘and through ARIAD’s licensing program to others.




Discover neuron subtype-specific gene expression

Cellex™” Mouse Neuron cDNAs

Béore Laser t re

kc‘athred Neurons i

@ New approach for studying cell subtype-specific gene expression
@ Unprecedented convenience and cellular resolution

@ Available only from Arcturus

7

Now you can perform cell-specific, PCR-based gene

expression studies using Arcturus' new Cellex" cDNAs. Five
new Cellex Mouse Neuron cDNAs—prepared from specific
brain neuron subtypes—are available. Hippocampal CA1/CA2,
CA3, Dentate Gyrus, Subiculum, and Fronto/paraital Motor
Cortex cDNAs are provided ready to use with your

gene-specific primers.

Cellex cDNAs are prepared using a validated, quality-
controlled process featuring the PixCell® II Laser Capture
Microdissection (LCM) System, to rapidly collect neuron
samples with intact RNA, and the RiboAmp™ RNA

Amplification System.

Join the cellular resolution revolution. Visit www.arctur.com
for more information.

ARCTURUS 650.962.3020 tel  888.446.7911 toll-free  contact@arctur.com  www.arctur.com

SYSTEMS FOR MICROGENOMICS

For research use only. Copyright 2002. All rights reserved.



Simplify Your Science’ 1 2 3 4 5 6 7 8 9 10 11 12

ELISA

Fast...

< 3 hours to answer

Sensitive...
31.25 to 1,000 pg/mL

Stable...

Kit at 4°C, Standard at -20°C

Specific...
< 0.01% reactivity with ERK

Typical Standard Curve

400
PERK (pg/mL)

600 1000

Simp

800 Technology Drive ¢ Ann Arbor ¢ Michigan * 48108 ¢ United States
Phone: 734.668.6113 » Toll Free: 800.833.8651 (USA & Canada) * Fax: 734.668.2793
www.assaydesigns.com ¢ info@assaydesigns.com



BD PowerBlot™: The Power of Proteomics

* Analyze Signaling Pathways

¢ Identify Targets for Drug Discovery

¢ Identify Markers of Disease

¢ Evaluate over 800 Signaling Proteins
A unique advancement in proteomics,
BD PowerBlot'™ is a western array
screening service available only from
BD Biosciences. Using a pancel of over
800 high-quality monoclonals to a wide
range of signaling proteins, we screen
vour control and experimental samples
for changes in protein expression and
post-translational modification. Results,
digitally processed and analvzed by
computanonal software, are returned
to vou after interpretation by our
scientific staff.

BD Biosciences Pharmingen

BD PowerBlot™ can be used to:
Screen specific protein families,

Quantify novel changes in protein
expression and molecular weight,

Study alterations in cell function,

Integrate protein expression with
mRNA and DNA analyses.

BD PowerBlot™ is a perfect
complement to nucleic acid screening
techniques such as BD RiboScreen™
and BD Adlas™ Arrays.

Visit www.bdpowerblot.com
for more information.

Visit www.bdbiosciences.com. Call 877.232.8995 (in the US) to order.

For Research Use Only. Not for use in diagnostic or therapeutic procedures. Not for resale.
BD, BD Logo and all other trademarks are the property of Becton, Dickinson and Company. ©2001 BD

01-81009-18"4

BD Biosciences

Clontech
Discovery Labware
Immunocytometry Systems

Pharmingen
w BD




Non-viral transfection

of primary

sible - yvou think?

e.g. 60% efficiency

Unbelievahbie?

iIn unstimulated Tcells

At first that's what Cliver thought too:

Dr. Oliver Gresch, Scientific Product Specialist - joined amaxa in August
2001 "I tested the Nucleofector™* technology during my Ph.D. at the
University of Cologne. Unlike any other non-viral transfection method, the
Nucleofector™ technology achieves a direct transport of the DNA into the
cell's nucleus. With optimized combinations of electrical parameters and
cell-type specific solutions it works for a multitude of primary celis, even
non-proliferating cells. This novel technology was so convincing that my
decision was clear: | joined amaxa right after finishing my Ph.D."”

Not yet convinced?

Well, call Oliver for further referrals

+49 (0)22199199-400

or check our website

WWW.amaxad.com

tor™is a trademark of amaxa
xa, all rights reserved




