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Fugu rubripes, the poisonous
but delicious Japanese puffer
fish. The DNA sequence of the
Fugu genome is especially use-
ful because it lacks the “junk”
sequences (which do not code
for proteins) found in abun-
dance in human DNA. [Woodcut
print by April Vollmer]

Dark-maned males
and sexual selection
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SUMMARIES OF RESEARCH

Large Archean
impact Event

Cratering left after the early
solar system bombardment of
Earth has long been eroded,
but impact ejecta still remain
in parts of the Archean craton-
ic crust. Byerly et al. (p. 1325)
obtained lead-uranium ages for
zircons from the lowermost
ejecta layers found in South
Africa and Australia. Consistent
ages of 3.470 billion years for

edited by Phil Szuromi

IN THIS ISSUE

An Amorphous Continuum

At first glance, it would seem that there
could be only one amorphous form of a
material, but distinct amorphous phases
with different connectivities and density can exist. For example,
at low temperatures and high pressures, a high-density amor-
phous water ice can be created that, upon heating, expands to
form a low-density amorphous ice. This transformation was be-
lieved to be a single-step process, but x-ray and neutron diffrac-
tion studies by Tulk et al. (p. 1320; see the Perspective by Soper)
indicate that this transition occurs continuously. At each incre-
mental stage of heating, a distinct metastable form was ob-

through the evolution of
tetrodotoxin-resistant sodium
channels. This adaptation has
evolved multiple times within
the framework of a geograph-
ic mosaic of coevolution.

Second Vertebrate
Seguenced

The small size of the genome
of the pufferfish, Fugu rubripes,
about 1/10 that of the human
genome, makes it a valuable

these widely separated sites
suggest that a large impact
event created a potentially
global ejecta layer and proba-
bly altered any early inklings of
terrestrial life.

And in Brevia ...

Freeing BeH,

Theorists have been intrigued by BeH, because this molecule has
only six valence electrons instead of the usual octet. Confirming
their predictions has been hampered by the difficulties spectro-
scopists have had in generating the free molecule. The solid com-
pound is formed from BeH, species, and spectra of isolated
molecules have been obtained only after stabilization within a
matrix. Bernath et al. (p. 1323) have now generated the free
molecule with an electrical discharge in a high-temperature fur-
nace. Analysis of infrared emission spectra reveal a symmetric,
linear structure and provides highly precise bond distances.

The Mane Explanation

The mane of the male African lion is a sexual dimorphism whose
adaptive function has been enigmatic. West and Packer (p. 1339;
see the news story by Withgott) combine field experiments and
30 years of long-term data to address virtually every aspect of
the biology of the lion’s mane. They found that the darkness of a
lion’s mane is a reliable indicator of the male’s hormonal and nu-
tritional condition, that other lions respond to mane color, and
that dark-maned males can better protect their offspring. Males
grow darker manes in cooler months of the year and in cooler
habitats, and shorter manes in hotter climates.

Developing a Taste for Toxins

In order to understand the underlying mechanisms of natural se-
lection, individual differences upon which selection can act need
to be observed. Geffeney et al (p. 1336; see the Perspective by
Huey and Moody) integrate studies of adaptive radiation in
predator-prey arms races with an investigation of the neurophys-
iological mechanisms underlying a complex organismal trait.
Garter snakes in western North America have developed resis-
tance to the deadly neurotoxin possessed by their newt prey

X published ontine in Science Express

tained that had its own structure factor.

An analysis by Castro et al. (p. 1299) shows that the trans-
differentiation potential for mouse bone marrow cells may
be more limited than previously thought.

model for studying the evolu-
tion of the vertebrates. Aparicio
et al. (p. 1301; see the cover and
the Perspective by Hedges and
Kumar) present their results of
whole-genome shotgun se-
quencing of Fugu. Although the
genome of Fugu is much more
compact than that of humans,
the two have a comparable number of genes, and Fugu has some gi-
ant genes that resemble mammalian structures. However, about
25% of human genes do not appear to have counterparts in Fugu.
There have also been extensive rearrangements during the 450 mil-
lion years since mammals and teleost fish diverged. X

X Marks the Merger

According to Einstein's theory of
general relativity, gravitational
waves should be produced by the
merger of two supermassive black
holes. Astronomers have been try-
o 2 ing to determine where, when, and
how often these mergers could oc-
{~._ | cur. Merritt and Ekers (p. 1310)
have found that a merger will re-
orient the spin axis of the more
massive black hole, which in turn
will alter the direction of the associated and observable jet ejected
along its spin axis. Several X-shaped radio emissions observed from
different galaxies, where the radio lobes from the old jet crosses
the radio lobes from the reoriented jet, fit well with this model. The
estimated event rate suggests that astronomers should be able to
observe gravitational waves within decades. X

Making C-0,Too

Polyketides, natural products that include important drugs such
as the antibiotic erythromycin and the anticancer drug
epothilone, are biosynthesized from acyl coenzyme A (CoA) pre-
cursors by polyketide synthases (PKSs). Known PKSs have differ-
ing structures and mechanisms, but all have a B-ketoacyl syn-
thase (KS) domain that catalyzes the formation of C—C bonds in

CONTINUED ON PAGE 1235
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the polyketide backbone. Kwon et al. (p. 1327) have now identified and characterized
the minimal genes required for forming C-O bonds in the synthesis of a cyclic polyther,
nonactin, from Streptomyces griseus. Two KSs, NonJ and NonK, catalyze sequential con- essa e
densation of CoA precursors by forming C-O rather than C-C bonds. This activity could
potentially be engineered into other PKSs to create novel polyketides.

The new
Interfering with Receptors MessageAmp~ aRNA Kit
The family of receptors for epidermal growth factor (EGF) transmits signals critical for does for your RNA what
growth and differentiation of cells in a wide variety of tissues during development. Inap- e[ecr_ricity did for the guitar.
propriate expression of these receptors occurs in many human cancers, and Herceptin, an
antibody against one of these receptors (HER2), is used in the treatment of breast can- + Amplify your mRNAs 1000X for array analysis

cer. Cho and Leahy (p. 1330) present the 2.6-angstrom crystal structure of the entire ex-
tracellular portion of one member of this receptor family, HER3. One of the L-shaped
halves sits atop the other and assumes a toroidal shape with a protruding spur. Previous-
ly mapped regions of the EGF binding site, on the spur and the torus, must be brought
together in order to interact productively with the ligand. Interference with this large-

* One complete kit with reagents for first-strand
cDNA synthesis, RNase H digestion, second-
strand synthesis, cDNA purification, in vitro
transcription and aRNA purification

scale conformational change might offer a promising route to therapeutics. X * Incorporates MEGAscript™ HighYield
Transcription technology
Putting the Heart at Risk * Based on the Eberwine' procedure
About 450,000 people in the United States die each year from cardiac arrhythmia. A ge- For more information
netic study by Splawski et al. (p. 1333; see the news story by Marx) reveals that the risk about the MessageAmp Kit visit:
of arrhythmia is slightly increased in individuals who carry a specific variant allele of the www.ambion.comlmessageamp
cardiac sodium channel gene SCN5A, a group that includes an estimated 13% of African MessageAmp™ is
Americans. Although this allele alone does not cause life-threatening arrhythmias, it in- i
creases the risk of arrhythmia in the setting of other, acquired risk factors such as the |:Van Gelder;etal. (1990) PNASIET: | 6431667
use of certain medications. This allele may be a valuable marker for identifying individu- f

als in the general population who should avoid these additional risk factors.

Starts and Stops

In the mammalian ovarian follicle, several layers of somatic
granulosa cells surround the oocyte and support its devel-
opment. Within this structure, the oocyte begins meiosis,
but then halts until luteinizing hormone triggers its re-
sumption. How is meiosis halted? Studies to answer this
question have been hampered in that removal of the folli-
cle from an ococyte reinitiates meiosis. However, Mehlmann
et al. (p. 1343) now present a technique in which oocytes
can be injected while still surrounded by the follicular cells.
The authors show that activity of the Gs G-protein is required to
maintain the meiotic arrest in oocytes, and they suggest that a sig-
nal from granulosa cells may be acting through a receptor to activate the G protein.

Persistent Pores in Insulin Secretion

During stimulated secretion, a secretory granule fuses with the plasma membrane to re-
lease secretory granule contents. Takahashi et al. (p. 1349) have used two-photon exci-
tation imaging to reveal the dynamics of the fusion pore during insulin secretion from
pancreatic islets. The lifetime of the pore, which was made up mostly of membrane
lipids, was much longer than anticipated from other studies with single cells.

Prince of Dendrites?

Neurons obtain signaling information through their dendrites, which may range in struc-
ture from simple thin extensions of the cell body to complex branched outreaches. Study-
ing the ventral pore sensory organs of fruit fly, Moore et al. (p. 1355) find that the com-
plexity of the dendritic arbor is regulated by a single gene, hamlet. Genetic manipulations
that raised or decreased hamlet protein expression from its normal levels caused the local
progenitor cell to produce neurons with single dendrites or with complex dendritic arbors
during the early stages of neuronal development. Analyses of the gene sequence and sub-
cellular localization suggest that hamlet might encode a transcription factor. THE RNA COMPANY®
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v Simply put, we're the most seasoned Affymetrix GeneChip® Service Provider
around. We have an unmatched level of talent, from our Science Advisory

 Board to our lab technicians. Plus, we have the expertise to create custom
statistical analyses and assist in your experiment design. The result? We
provide the highest-quality gene-expression data available.

- Visit us at www.expressionanalysis.com to learn more. Because when you're
heading off in a new direction, you want to go with someone you can trust.
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Introducing the four-capillary, upgradable

| ABI Prism® 3100-Avant Genetic Analyzer.

| Take the first step to fully automated sequencing and fragment analysis with

| the affordable 3100-Avant system from Applied Biosystems. It delivers the proven

| walk-away performance of the industy’s leading high-throughput sequencing

| systems, with acquisition and operating costs tailored to the basic research lab. And

| since you can upgrade from 4 to 16 capillaries as your sample volume increases, 5 Apphed
the more your research progresses, the more you'll get from your system. Get started ‘Aﬁ@‘% Biosystems

here at http://info.appliedbiosystems.com/3100avant or call 1.650.638.5800. -

*US toll-free: 1.877.287.5700. Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Corporation consists of the Applied Biosystems and
Celera Genomics businesses. Applied Biosystems, ABI Prism and its design are registered trademarks, and AB (Design) and Applera are trademarks of Applera Corporation or its subsidiaries in the US
and certain other countries. For Research Use Only. Not for use in diagnostic procedures. © 2002 Applied Biosystems. Al rights reserved.
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o Observe 0.6 micron-size structures at a resolution of 840 Lp/mm.

« Save 80 % of the time it normally takes to presort, read out, characterize and analyze.

» Zoom with ease from 7.1x to 115x with motorized zooming and conveniently read the
current magnification on a display.

» Automatically measure and save measurement data on a PC.

Make Your Visions a Reality:
Leica MZ16 & MZ16 A High-tech Stereomicroscopy
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For forty years, one name has been synonymous with
quality and reliability in cell culture media, sera, and reagents.
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Opti-MEM® 1
Reduced Serum Medium

Ideal for Vaccine and Virus Production

Reduce serum requirements by at
least 50% with Opti-MEM® | Reduced
Serum Medium, a preferred medium
for virus production. Highly versatile
Opti-MEM® decreases dependence
on serum while producing virus yields
equivalent to or better than those
produced by classical media plus serum.

e Promotes growth of a wide variety
of mammalian cell types

¢ Significantly reduces serum
requirements

¢ Extends the useful life of a
serum batch

¢ Suitable for growth and maintenance
of adherent and suspension cultures

GIBCO" Chemically-Defined Nutrient Media

Contains No Components of
Animal or Human Origin, Providing
Unrivalled Consistency

When you're choosing nutrient media
for growing cells that may ultimately

be used in genomic, clinical research,
or biopharmaceutical applications,
there’s no room for compromise.

That’s why you should be aware that
some commercially available nutrient
media labeled “chemically-defined”
actually contain proteins.

GIBCO™ CD media are both chemically-
defined and protein-free in the truest
sense. They contain no components of
animal or human origin: no proteins,

Neuronal Culture Products

Improve Growth of Primary Neurons

Connect with media, supplements, and
growth factors expressly developed to
advance neuroscience research.
Neurons grown in GIBCO™ media
facilitate better control in studies of
development, mechanisms of signaling,
electrophysiology, pharmacology,
plasticity, in vitro growth requirements,
gene expression, and neurotoxicity.

¢ Neurobasal™ Media meet the
neural cell’s special requirements
¢ B-27 Supplements in three
application-specific formulations
¢ N-2 Supplement
¢ G-5 Supplement
¢ Neurotrophins and other
growth factors

hydrosylates, or elements of unknown
composition. All components have a
known chemical structure. Because they
offer the highest degree of definition
of constituency, these innovative
media provide unrivaled consistency
and reduce the possibility of
contamination by adventitious agents.

These media are optimized to
minimize adaptation time from
existing culture and to simplify
the scale-up process.

¢ CD Hybridoma Medium
e CD CHO Medium
¢ CD 293 Medium

GlutaMAX"™ Media

Prevent L-glutamine Degradation

Avoid instability. Use GlutaMAX™
Media in cloning assays, toxicity
testing, high-density bioreactors,
and metabolic studies.

¢ Prevent L-glutamine decomposition

¢ Available in many widely used
media formulations

¢ Minimize toxic ammonia build-up

www.invitrogen.com/gibco
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The Mini-Prep 48 for

Automated Plasmid Mini-Preps

The Mini-Prep 48 is a fully
automatic, bench-top instrument that
purifies plasmid DNA directly from
bacterial cultures.

The instrument uses a new method of purification
based on agarose gel electrophoresis
and recovery by electroelution. Purification is entirely
accomplished within pre-manufactured sample cassettes.

Call now to learn how the Mini-Prep 48 can provide you with great,
high quality DNA, while saving you time.

Improved Yields — up to 6 ug of
plasmid per prep.

Fast - up to 48 (2 ml) preps per hour,
saving you time.

Cost Effective — affordable to any lab.
Quality - time and time again.

Mactomett

RES EAR
1-800-466-7949
6195 Cornerstone Court East, San Diego, CA 92121 (858) 452-2603 fax (858)-452-6753

www.macconnell.com

High Purity — suitable for
automated fluorescent
sequencing straight
from the instrument.
Easy Operation — starts
with direct loading of
culture- no centrifugation step.
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Science

WWW.SCIENCEONLINE.ORG

Science Careers:

SCIENCECAREERS.ORG

Resume/CV Database

Post your resume online for free at
www.sciencecareers.org! You can
even post your resume confidentially,
so you decide whether an employer
gets your name and contact
information.

Product News:

LAB TECHNOLOGY TRENDS
SPECIAL AD SECTION IN THIS ISSUE

—

Life Science Research and Product
Purchasing Trends-Vehicles for
the “OMICS” Superhighway

This special advertising section
outlines key results from a Science
reader product usage survey, and
covers the latest life science tools
and techniques such as genomics,
gene expression systems, proteomics,
etc. Also featured are
insights from top
industry leaders.

Look for it on
page 1365.

FOCUS ON CAREERS
AD SUPPLEMENT IN THIS ISSUE

Hot Careers

Today's great advances often depend
on interactions across disciplines —
even across the great divides
between academics, biotechnology,
and government. This advertising
supplement examines
the current range of
opportunities in
these areas.

Look for it on
page 1381.

WWW.SCIENCEPRODUCTLINK.ORG
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Science Product Link

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

page number.

Find it all at
www.scienceproductlink.org.

Trade Shows & Conferences

LOOK FOR COPIES OF THE 20 SEPTEMBER ISSUE OF SCIENCE AT THIS

UPCOMING TRADE SHOW:

ICAAC (INTERSCIENCE CONFERENCE ON ANTIMICROBIAL AGENTS AND CHEMOTHERAPY)
27-30 September, San Diego, CA

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

Precision Pipetting for
Genomics, Proteomics
and Drug Discovery

Our automated liquid handling systems offer industry-leading features for
genomics, proteomics and drug discovery research. Choose from our two
benchtop systems for flexibility and throughput.

Our 4- and 8-tip MultiPROBE® II systems
offer ultimate flexibility for dispensing into
tubes, vials and microplates with volumes as
low as 100nL for:

Cherry picking

Dilutions

Caco-2 screening

Microsomal & cytotoxicity testing
Nucleic acid purification

In-gel digestions, MALDI target spotting
and protein purification

LA

, -

Our new Evolution™ P* provides high
throughput processing using 96- to
1536-well microplates for:

i

Plate replication & reformatting
Dilutions by row or column
PCR setup

Nucleic acid purification
Cell-based & ELISA assays
Much more!

For even more power, ask about
our high throughput, high capacity
MiniTrak™ and PlateTrak™
conveyor-based systems.

Call us today at 1-800-446-0035 ext 9918 or visit our web site
to learn more about liquid handling automation for your lab!
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PerkinElmer”

life sciences.

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

All trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc.

P11176

© 2002 PerkinElmer Life Sciences, Inc.

www.perkinelmer.com/lifesciences




. The Brand \ou
Know and Trust

Introducing the next generation of NAPCO CO2 incubators.

Reliable controlled growth conditions for cell culture applications since 1918.

Researchers have chosen dependable NAPCO incubators over the competition for more than eighty years.
Now the company that makes the industry’s finest CO2 incubators has done the impossible. And now, with
new improvements in design — they've made the best even better.

NAPCO’s water-jacketed CO, Incubators control temperature, CO,, and even oxygen with microprocessor
precision. They maintain relative humidity at the highest levels in the industry — up to 98%. And best of all,
they return to setpoint conditions up to three times faster than ordinary incubators, so more of your time can
be spent working instead of waiting.

For more information on NAPCO CO, Incubators (or our entire line of lab equipment),
call us today at (800) 621-8820. Or visit us on the web at www.napco2.com.

NARCO

THE CELL CULTURE SPECIALIST

170 Marcel Drive * Winchester, Virginia 22602
800 621 8820 » 540 869 9892 » Fax 540 869 0130

www.napco2.com ® info@napco2.com
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You want the best materials right from the start for all of your research projects. ATCC has
what you need. We are the premier source for cell lines, whether you're looking for long-
established, classic cells or cells developed for the latest cutting-edge applications.

Researchers know that we deliver exactly what we promise. ATCC cell lines are cited more
than ten times as often as cell lines from other sources.* We use a battery of tests to

characterize our cells and we back our products with dependable technical support.

Let our outstanding selection and superior quality be a part of your research from the
beginning. Choose ATCC. And choose with confidence.

*Based on search results from 20 leading cell biology journals for 2000 and 2001.

Your Discoveries ™ \1CC
Begin With US- l\ . CC Manassas, VA
Www.atcc.org Tel: 800.638.6597 or 703.365.2700

For laboratory research use only. Not intended for human, clinical, or diagnostic use.
© 2002 American Type Culture Collection. ATCC is a registered trademark of the American Type Culture Collection.




GENOMIC SYNTHESIS

SOPHISTICATED TECHNOLOGIES

RELY ON THE RIGHT MODIFICATIONS.
Modified synthetic nucleic acids by MWG

-mnzvn.:éﬁ:c.w Ao
» MALDI-TOF QUALITY CONTROL £e W MWGinc
GUARANTEED HIGH QUALITY, ICENSED PRODUCTS rers BlOTECH

With our extensive experience in supplying modified synthetic nucleic acids, we can meet your requirements for
any application, including quantitative PCR, DNA-protein binding studies, FISH, analysis of secondary or ter-
tiary DNA structures, and much more. We offer a wide range of:

¢ Standard mods: phosphorylation, aminolink, biotin, etc.

 Reporter groups: Cy® dyes, HEX, TET, FAM, JOE, BODIPY®, Texas Red®, etc.

e Quenchers: Black Hole Quenchers™, Dabcyl, TAMRA

¢ Dual-labeled probes including Molecular Beacons

* Primer end labels: IRD-700, IRD-800, etc.

* PTO modifications

Our chemists' expertise and MALDI-TOF QC ensure the highest quality products right from the start. For more

information and to order, visit us at www.mwgbiotech.com.

The Black Hole Quencher dyes were developed by and are licensed and sold under agreement with Biosearch Technologies, Inc. of Novato, CA.
Black Hole Quencher is a trademark of Biosearch. Molecular Beacons are licensed under patents owned by the PHRI of the City of New York, Inc.
Cy® is a registered trademark of APB Ltd. BODIPY and Texas Red are registered trademarks of Molecular Probes, Inc.



The future has arrived!

Welcome to the future of micromanipulation for suspension cells.

Our new TransferMan® NK2 combines the simplicity of an
intuitive, user-friendly micromanipulation system with exciting,
innovative features designed for sophisticated users.

With improved proportional kinetics and menu-driven control,
the new TransferMan NK2 offers exceptional automation that
is easy to use. Even the most complex micromanipulation
techniques can be performed quickly, easily, and precisely.

_v/'

@ ES cell transfer to blastocyst
with the workstation above,
using Eppendorf manipula-
tors, Vacu Tip and Transfer
Tip ES

Product features of TransferMan® NK2

New Improved proportional kinetics provide intuitive control
New Menu-driven programming with storage of user profiles
New Fine movement, virtually stepfree
New Higher maximum speed optimizes performance
New Up to three independent work positions can be stored
@ Integrated coarse and fine manipulator
with an operating range of >20 mm per axis
® Programmable Z-axis limit in order to avoid
capillary breakage
® Automated Home function for rapid capillary exchange
® Can be adapted to all common microscopes

Application Hotline:
+49 180-3 666 789

eppendorf

In touch with life

your local distributor: www.eppendorf.com/worldwide

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556 - e-mail: eppendorf@eppendorf.com
Brinkmann Instruments, Inc. One Cantiague Rd. Westbury, NY 11590-0207 Phone 800-645-3050 or 516-334-7500 Fax 516-334-7506
e-mail: info@brinkmann.com - Internet: www.brinkmann.com



With direct incorporation labeling, you give up performance.
With amino-allyl labeling, you give up time.
With our new Array 50" labeling kit, you give up nothing.

15pg total RNA samples, mouse brain vs. mouse liver.

Genisphere introduces a labeling kit for 10-20 pg
total RNA samples based on its proprietary 3DNA°®
dendrimer technology. It's called Array 50 and it offers

something never available before: The sensitivity and

pe Cory

insusceptibility to dye incorporation bias of amino-allyl labeling,

combined with the simple labeling protocol of direct

d trademarks of D

incorporation. This, plus more accurate expression data than

any conventional labeling method can produce. For all it does,

you might expect the Array 50 kit to cost a lot. Yet it costs about

nd 3DNA are r

as much as home-made labeling systems. So you give up
nothing, and pay next to nothing. To order a trial kit, call us at

877.888.3DNA or visit our website at www.genisphere.com.

eserved. Genisphers a

© 2002, Genisphere Inc. All rights ri

A DATASCOPE COMPANY



J u m pSta rt yo U r Energized Viral Expression.
expreSS|0n resea rCh Now you can get powerful mammalian
WIth vl r,a Powe r. expression with efficient gene delivery to

dividing and non-dividing cell lines. Boost
\ § your research with ViraPower™ Lentiviral for
stable expression or ViraPower™ Adenoviral
for transient expression.
Power your stable Lentiviral expression.
Achieve stable gene expression in any mam-
malian cell type—even neuronal and other
non-dividing cells. With ViraPower™ Lentiviral

Expression System, you'll achieve the stable

expression results you've been dreaming of.

ViraPower™ Lentiviral Neuronal
Transduction Transduction

It’s an easy jump to efficient Adenoviral
expression. With superior efficiency and a
simple recombination step using Gateway™
Technology, ViraPower™ Adenoviral delivers
a higher percentage of correct viral clones
than traditional methods. You'll save time,
avoid screening aggravation, and get great
expression results.

Recharge your imagination with ViraPower:.
ViraPower™ Viral Expression Systems are the
smart choice for your expression work—no
matter which cell type you choose. Demanding
experiments need the system that delivers.

Count on ViraPower™ to come through. Check

www.invitrogen.com/virapower today to find

out more details.

Corporate Headquarters: European Headquarters:
Invitrogen Corporation Invitrogen Ltd
1600 Faraday Avenue Inchinnan Business Park
] vt Carlisbad, California 92008 U.S.A. 3 Fountain Drive -
InVItrogen Tel: 1 760 603 7200 Paisley PA4 9RF, UK For an office near you go to:
. s Tel (Toll Free): 1 800 955 6288 Tel: +44 (0) 141 814 6100 H -
life technologies Fax: 1 760 603 7229 Fax: +44 (0) 141 814 6260 WWWJnVltrOgen-Com

Email: tech_service@invitrogen.com Email: eurotech@invitrogen.com



Science’s

S ign a I Tr ll;l SUCiO n knowledge enviro;rgl’(ent

Featuring original articles from Visit www.stke.org to discover all of the signaling resources you need...

leading researchers, Science's Signal STKE IS AN INTERACTIVE DATABASE Our Connections Maps schematically

Transduction Knowledge Environment illustrate signaling pathways and provide easy access to our database

(STKE) is an essential tool for scientists  Of information on signaling components and their relations.

in cell or molecular biology. STKE IS A WEEKLY ALERTING SERVICE This Week in Signal Transduction
summarizes the best signaling papers in the literature.

Subscribe online or have your librarian  stge 15 A LAB MANUAL Protocols feature detailed instructions for new
contact AAAS at 202-326-6417 or at signaling-specific techniques to apply in your own lab.

membership2@aaas.org about STKE IS A WEEKLY REVIEW JOURNAL Fully citeable and indexed by Medline,
institutional subscriptions. STKE features original Reviews and Perspectives not found anywhere else.

STKE IS A LIBRARY Via the Virtual Journal, access is available to the full text

science's I of signal transduction related papers from over 40 peer-reviewed journals.

Signal Transduction Knowledge Environment
www.stke.org —W—

a product of Science and Stanford University Libraries AAAS



The only triple quadrupole
mass spectrometer with
accurate mass

TSQ QUANTUM

® Accurate mass determinations for the first time
ever on a triple quadrupole mass spectrometer

® Streamlined sample analysis with our
Data Dependent™ MS/MS

¢ High-resolution capabilities using our patented
HyperQuad™technology

* New easy-to-use NanoSpray source
* New API source for superior ruggedness

For more information, e-mail quantum@thermofinnigan.com
or phone 1-561-688-8700, ext. 423.

Please review our posters from ASMS 2002 at www.thermofinnigan.com

A Thermo Electron business Fl n nlgan



Cross A New
Threshold

In Multi-Color
Analysis.

Introducing Cytomics” FC 500 Series
Flow Cytometry Systems.

Now you can step into the future of flow cytometry
research with the most advanced technologies
available today.

* Five-color analysis from a single laser has
never been easier

* Single or dual lasers deliver maximum flexibility

* Single beam path eliminates need for
time-delay calculations associated with
spacially-separated beams

* Advanced Digital Compensation (ADC) simplifies
multicolor analysis

* Automated application set-up
enhances ease of use and saves time

¢ 20-bit real-time or listmode
compensation provides flexible
data manipulation

To learn more, ask your
Beckman Coulter
representative about the
Cytomics FC 500 Series or visit
us at www.beckmancoulter.com/cytomics—
and open a new door to discovery.

BECKMAN
COULTER..

| t Al
nnova eSIMPLIFY utomate

©2002 Beckman Coulter, Inc.



Oligos in Plates
for the New Era of
Genomic Research

NEwW LOWER PRICES!

In the academic community, IDT continues to be the
premier choice for custom DNA. Our expert handling of
large-volume oligo orders makes IDT’s Your-Way 96-Well
plates ideal for high-throughput screening. Whether it’s
one plate or several thousand, IDT proudly brings efficiency
and unparalleled quality to every order.

-

« orders with 24 or more oligos can be packaged
into 96-Well plates

- each step of the synthesis analyzed by trityl
monitoring

. postsynthesis quality control by MALDI

- single oligos or a mixture of forward and
reverse primers can be loaded into each well

+ 384-Well plates also available

* many modifications available

25 nmole $0.20/base

100 nmole $0.30/base
250 nmole $0.50/base

1 umole $1.00/base

_ = °  CallIDT
jﬂ_ﬂ__ m Toll-Free: 1-800-328-2661

Web: www.idtdna.com

INTEGRATED DNA 1710 Commercial Park
TECHNOLOGIES, INC. Coralville, IA 52241 USA




Apo-ONE. Finally, an apoptosis assay
you don’t have to babysit.

Designed for walkaway convenience with automated systems, the new Apo-ONE™ Homogeneous Caspase-3/7 Assay
delivers the same simplicity to investigators analyzing one sample at a time. The add-mix-read protocol allows you
to spend less time fussing over your experiments and more time taking care of what really matters.

Get your trial size kit for 50% off

An assay so easy it looks after itself. Visit www.promega.com/apoptosis for product and ordering information.

PROMEGA CORPORATION » www.promega.com

‘
U.S. introductory pricing is $25 plus shipping. Orders with a value of $250 net are shipped free of (S

charge to U.S. customers. Please contact your local Promega Branch Offices and Distributors for
country specific pricing information and freight charges. Valid in U.S. and participating branch

offices and distributors. Limited time offer. Product may be covered by pending or issued patents. m
©2002 Promega Corporation 9730B-AD-CR



Introducing 10Test® PE-Cy7*
Conjugated Monoclonal Antibodies

Streptavidin-PC7 IM3659
Tubulin-PC7 6607114
G1-PC7 6607099
CD2-PC7 IM3625
CD3-PC7 6607100
CD4-PC7 6607101
CD5-PC7 IM3627
CD8-PC7 6607102
CD16-PC7 6607118
CD19-PC7 IM3628
CD20-PC7 IM3629

A new range of PC7
(PE-Cy7 tandem dye)

conjugates is now

available from

Beckman Coulter, a

proven leader in reagent

quality, superior dye

CD41 -PC7 6607115
CD45-PC7 IM3548

conjugation technology

and multi-color

design expertise.

To learn more, contact your Beckman Couter representative COULTER
or visit www.beckmancoulter.com/cytomics

_-é--CopythT 2002 Beckman Coulter, Inc.  *The Indotricarbocyanine dye, Cy7, is a registered trademark of Amersham Pharmacia Biotech.

Innovate_ A

Funding available for undergraduate research through the
Merck/AAAS Undergraduate Science Research Program (USRP)

» Merck/AAAS USRP is a national competitive awards  * Institutions that offer an American Chemical
program open to institutions in all fifty states, the Society-approved program in chemistry and confer
District of Columbia, and Puerto Rico. 10 or fewer graduate degrees annually in biology

and chemistry combined are eligible to apply.
> Fifteen new awards are made annually, and

each award provides up to $60,000 paid over » Application materials and additional information
three years. are available at www.merckaaasusrp.org

or by request to merck@aaas.org.
* The purpose is to promote interdisciplinary

research experience for undergraduate students
in chemistry and biology.

DEADLINE
Fri d ay Novemb er 8. 2002 - Undergraduate Science Research
’ ’
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Protein Chemistry

No destaining.
No acetic acid smell.
No dark background.
No time like now to try it!

Get to know Pierce GelCode® Gel Staining Products —
the world standard for ease-of-use, speed, performance
and economy in life science laboratories.

Get great results in record time.

GelCode® Blue Stain Reagent

* No destaining required with this Coomassie®
dye-based SDS-PAGE gel stain

= Exceptional results in just 2 hours

73 b Product # Description Pkg. Size
~ GelCode® SilverSNAP® Stain 24590  GelCode® Blue Stain Reagent 500 ml
S = q 24592 GelCode® Blue Stain Reagent 3.5 liters
— i i

GelCode® SilverSNAP® Stain Kit
« Easiest to use silver stain method available
= Superior staining within 40 minutes after fixing
Product # Description Pkg. Size
24602 GelCode® SilverSNAP® Stain Kit Kit
GelCode® E-Zinc® Reversible Stain Kit

s = Rapid staining, easily reversed and sensitivity
GelCode® E-Zinc® Stain comparable to silver
* Great results in 15 minutes

Product # Description Pkg. Size
24582 GelCode® E-Zinc® Reversible Stain Kit Kit

Call now to request your free copy of our
Gel Stain Technical Review (# 1600536)

featuring articles on these products.
PIERCE

Biotechnology "

PERBIO

Tel: 815-968-0747 or 800-874-3723 » Fax: 815-968-7316
Technical Assistance E-mail: TA@piercenet.com « Customer Assistance E-mail: CS@piercenet.com
Outside the United States, visit our web site or call 815-968-0747 to locate your local Perbio branch office or distributor
Belgium: France: United Kingdom: Germany: The Netherlands:
Tel 32538344 04 Tel 0 800 50 82 15 Tel 44 1829 771 744 Tel 49 228 9125650  Tel 31 76 50 31 880
euroinfo@perbio.com euroinfo@perbio.com uk.info@perbio.com  de.info@perbio.com  euroinfo@perbio.com
© Pierce Biotechnology, Inc., 2002. A Perbio Science Company  E-Zinc®, GelCode®, and SilverSNAP* are trademarks of Pierce Biotechnology, Inc. Coomassie® is a registered trademark of ICI Americas



We simply call it the Nikon CT¥

*K The alternative was the “Superior 3D-high
resolution-fluorescent-affordable-main-
stream research-confocal imaging system.”

The Nikon C1 Confocal Microscope System is so simple to operate and upgrade,
we decided to go with the simple name. But there's so much more. C1’s compact,
modular design features Nikon's exclusive CFlso™ optical system and advanced
bi-directional laser scanning capabilifies that deliver confocal images of
unprecedented qualify.

Best of all, the Nikon C1 is being offered at the lowest price ever for a laser
scanning confocal system with so many high-performance features. Now that's

really saying a lot. C1 today!
For more information, call 1-800-52-NIKON, ext. 393, or visit www.nikonusa.com
In Canada, call 1-866-99-NIKON.

Visit MicroscopyU at www.nikonusa.com to learn more about confocal microscopy.



