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The QuikChange® Multi site-directed mutagenesis kit*
enables you to engineer mutant collections in a single reaction,
revolutionizing your mutagenesis capabilities. Randomizing amino
acids at key residues produces a diverse collection containing all
possible combinations of mutations. This collection allows you to
comprehensively analyze which combination of mutations w
greatest effect on protein activity. The new, powerful QuikChange
Multi Kit accelerates your protein function research. It allows you
to build better enzymes, investigate protein structure/function
relationships and create proteins for therapy. Best of all, mutagenesis
is completed in a single reaction—just what you expect from
Stratagene’s QuikChange kits.
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With over 10 years experience in detecting proteins
on membranes, it's no wonder ECL™ is the world's
leading range for chemiluminescent Western blotting.
With the addition of new ECL Advance™, Amersham
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The Power of ECL
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Flow-Through
Integrated Circuits

In an electronic integrated cir-
cuit, all of the necessary com-
ponents are fabricated onto a
single semiconductor, which
eliminates the need for manual
assembly of the individual
transistors, capacitors, and re-
sistors. Thorsen et al. (p. 580;
see the cover) have now fabri-

edited by Phil Szuromi

Satellite Disk Drives

5 93 The Galilean satellites lo, Europa, Ganymede,
and Callisto accreted in the disk of debris de-
veloped during the formation of Jupiter. Io,

Europa, and Ganymede are currently synchronized in their or-
bital patterns, which indicates that initially random orbits have
migrated into a stable system. Peale and Lee (p. 593) show that
the orbital patterns were stabilized by disk-satellite interac-
tions. Thus, the orbital patterns are primordial and do not re-
quire unusual tidal torques from Jupiter.

JAMM motif acts to deneddyl-
ate substrates, such as those
that are important in eye de-
velopment. Verma et al. (p.
611) show that in the protea-
some lid subcomplex, the
JAMM motif is important in
cleaving ubiquitin from a vari-
ety of substrates, and that in-
activation of the JAMM motif
is lethal in yeast. X

cated an analog in a microflu-

idics system with a set of indi-
vidually addressable micro-
valves. Such a system can act
as a fluidic random-access
memory and can also be used
as a series of microreactors in
which each reactor can be in-
dividually controlled. 3X

And in Brevia...

The stable carbon isotopic composition of a stalagmite
from Belize determined by Frappier et al. (p. 565) displays a
strong correlation to the El Nifio-Southern Oscillation,
which suggests that the surrounding ecosystem may be
acting as a climate signal amplifier.

Model Grasslands

The soil biota provides many
services, including soil fertili-
ty, bioremediation, control of
soil structure, and habitat for
vertebrates. Information on
how disturbances, such as
land degradation, erosion, and

Peering into the Vortex Core

The existence of magnetic vortex cores was predicted almost 40
years ago, but they have only recently been observed experimen-
tally. However, the rather low spatial resolution of the magnetic
surface probes could not resolve the spin structure within the
vortex core. Wachowiak et al. (p. 577; see the Perspective by Mil-
tat and Thiaville), using a spin-polarized scanning tunneling mi-
croscope, now provide such details. They verify the long-standing
predictions that the width of the core is dependent on the stray
field from the out-of-plane magnetization and can be increased
or reduced by the application of a magnetic field parallel or an-
tiparallel to the core magnetization, respectively.

African Ice

Ice core records are generally associated with high latitudes, but
low-latitude glaciers are now providing glimpses into climate in
those regions for which we have poorer records of recent climate.
One such place is tropical east Africa. Thompson et al. (p. 589; see
the Perspective by Gasse and the news story by Krajick) report
results from cores drilled in the ice fields on the top of Mount Kil-
imanjaro, Kenya. They analyzed the oxygen isotopic composition,
dust content, and major ion abundance of six cores, the oldest of
which extends back to approximately 12,000 years before pre-
sent, to create a high-resolution record of the Holocene climate
in this region.

We're JAMMing

A protein motif, termed JAMM, has been identified that appears
to be responsible for encoding a metallo-isopeptidase activity
important in cleaving either ubiquitin or ubiquitin-like Nedd8
moieties from proteins (see the Perspective by Hochstrasser).
Cope et al. (p. 608) show that in the COP9 signalosome, the

X published online in Science Express

elevated CO,, affect the soil
community and the ecosystem processes they control is impor-
tant for global sustainability. However, investigating these rela-
tions has been a challenge, given the complexity of soil habitat
and its biodiversity and the density and abundance of soil-
dwelling organisms. Bradford et al. (p. 615) manipulated biodi-
versity by changing the size of the organisms introduced into
soil microcosms and found marked responses in the short term
in plant community composition and other variables. Strikingly,
there was no change in two major ecosystem parameters gen-
erally measured for aboveground (and global) ecology—total
ecosystem carbon balance and net primary production.

Hot Spot

Microwave radiation, long used for heating and drying, can now
be used for drilling nonconductive materials such as ceramics,
glass, concrete, and silicates. Jerby et al. (p. 587; see the news
story by Sincell) describe the design and operation of a drill that
focuses the radiation, creating a localized hot spot at the subsur-
face below the drill tip. As many materials better absorb mi-
crowave radiation as
the temperature in-
creases, a runaway re-
action occurs at the
drill tip, which can be
slowly pushed through
the molten material.
The drill has the ad-
vantage that it is
both quiet and cre-
ates little mess, and
may fill a niche where
conventional me-
chanical drills or laser
drills are not ideal.

Coaxial microwave

~ 1 INpd
Centerelectrode ! Input

\ifl Y

\ \ |
—e Hotspot Glass plate |

CONTINUED ON PAGE 493
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Solid Performance

P38 MAPK Phospho and Total p38 MAPK ELISAs
Anisomycin treated Jurkat cells
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Solid Results
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Cell lysates from furkat cells treated with various con-
centrations of anisomycin were tested with Total p38
MAPK ELISA (Cat.#KHO0061), phospho p38 MAPK
£LISA (Cat.#KHOO0071) and Western blotting. The
data show excellent correlation between ELISA and
Western biotting.
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Biosilica Via Highly Phosphorylated Peptides

The cell walls of diatoms—unicellular algae that are the greatest primary producers of the
ocean—are made from intricately patterned biosilica. Highly modified peptides called
silaffins, which have been extracted from diatom biosilica, can precipitate nanometer-scale
silica spheres under appropriate conditions. Kroger et al (p. 584; see the Perspective by
Wetherbee) now show that extraction under milder conditions preserves the native
silaffins, which are highly phosphorylated. The native silaffins form a composite with silica
that is likely to play a key role in the in vivo formation of biosilica by diatoms.

A Copper Surprise in CO Reduction

Acetogenic bacteria can use carbon dioxide (CO,) as their
sole carbon source. Key to this ability is the bifunctional en-
zyme, carbon monoxide dehydrogenase/acetyl coenzyme A

duced to CO, while in the ACS subunit the CO is combined
with a methyl group and coenzyme A (CoA) to form acetyl-
CoA. Doukov et al. {p. 567; see the Perspective by Peters)
have solved the structure of CODH/ACS from Moorella thermoacetica at 2.2 angstroms
(A). Focusing on the metal cluster where acetyl-CoA is assembled (C-cluster), they find
an [Fe,S4] cubane bridged to not to just a Ni atom but to a Cu-Ni binuclear site. The
presence of Cu in CODH/ACS enzymes has not been reported previously, and, based on
the binuclear center, the authors propose a binuclear catalytic mechanism. A long chan-
nel (138 A) provides a passage for CO and prevents it from being released into solution.

Developing in the Shadows

Visual inputs from right and left eye are segregated in the brain’s visual cortex into ocu-
lar dominance columns. Although evidence suggests that ocular dominance columns
form only in response to neuronal activity, other results have also suggested that they
may form in response to intrinsic developmental cues. Now, taking advantage of a natu-
rally occurring imbalance in visual inputs, Adams and Horton (p. 572) show that asym-
metric visual deprivation is a normal part of development and that formation of ocular
dominance columns is affected. The blood vessels that course over the retina shade
each eye’s retina in unique patterns. In the brain of the squirrel monkey, representations
of these visual asymmetries are reflected in the ocular dominance columns. Compared
with macaques and humans, the squirrel monkey’s general ocular dominance columns
are rather smaller and less well delineated. This difference may account for why the
asymmetries of visual input caused by retinal blood vessels have a more apparent affect
on the organization of the squirrel monkey's visual cortex.

Discerning the Cause of the Pause

The written word is readily identified by the blank spaces surrounding it. How do we learn to
identify where one spoken word ends and the next begins? A previous study of infants has
suggested that words can be identified by taking a low probability transition between sylla-
bles as a word break; that is, two syllables that rarely occur in order are more likely to be the
end of one word and the start of the next. Another previous study suggests that infants can
generalize from experience with a structured set of syllables and segment unfamiliar sylla-
bles into the same word structure. Pefia et al (p. 604; see the Perspective by Seidenberg et
al) have examined both kinds of pattem recognition in adults and found that generalization
can be induced by a subliminal gap of 25 milliseconds between words, but that increased ex-
posure to a continuous stream of syllables does not result in learning. X

The Signature of Stem Cells

Are there genes that characterize various sets of stem cells? Ivanova et al. (p. 601) and Ra-
malho-Santos et al. (p. 597) used transcriptional profiling of mammalian embryonic and
adult stem cells to identify genes that are common among hematopoietic stem cells, em-
bryonic stem cells, and neural stem cells. These subsets of genes may provide stem cells
with the ability to self-renew, to generate differentiated cells, or to do both, and hence rep-
resent, according to the authors, “stemness” or a “stem cell molecular signature.” X
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Signals that
practically shout!

ULTRAhyb allows greater flexibility
in hybridizations

Increase the signal of rare messages
up to 100X

Shorten hybridization times with
the same amount of probe

Small amounts of probe can still
give strong signals

Use ULTRAhyb with RNA or DNA
probes, labeled isotopically or
nonisotopically
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Comparing Hybridization Buffers. Northern blot hybridized
according to manufacturers’ recommended protocols and exposed
to the same piece of film for 60 hr at room temperature
PerfectHyb is a trademark of Sigma Genosys. MiracleHyb is a trade-
mark of Stratagene.
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Give us your small, your degraded,
your frozen samples yearning to be thawed.

FROM THIS TO THIS*

Conventional microarray labeling methods don’t
work with small degraded samples. You know, those
samples that you've forgotten in your freezer. Now we can
turn those samples into priceless data. Using our proprietary
3DNA labeling technology, Genisphere’s Microarray
Service Laboratory can produce excellent, reproducible
microarray data even from samples that are both tiny and
substantially degraded. So go ahead and process the easy

samples yourselves; just remember to send the tough ones to us.

For more information call us at 877.888.3DNA

or visit our website www.genisphere.com.

*450 nanogram degraded total RNA samples (human pancreas vs.
human heart) labeled, hybridized and scanned at the Genisphere
Microarray Service Lab.

Genisphere

LABELING SYSTEMS + MICROARRAY SERVICE LABORATORY

pe Corp.
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and 3DNA are
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We'll hold the extra capillaries until you're ready for them.

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-througt

systems, with acquisition and operating costs tailored to the bas

since you can upgrade from 4 to 16 capillaries as your sample volume increz

the more your research progresses, the more you'll get from your system.

*US toll-free: 1.877.281.5700. Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Corporation consists of the Applied Biosy
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 ir

and certain other countries. For Research Use Only. Not for use in diagnostic procedures. © 2002 Applied Biosystems. All rights reserved



Microarray Systems

Impressive Array

Bio-Rad’s new suite of VersArray™ systems covers the full range of microarray applications.
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Application &
Before you purchase a microarray Scarning Vo per second using the highest quality
.5, 10pm)

system for your lab, be sure to look vy » robotics to ensure consistent spots
at Bio-Rad. From array spotting to image anahysis | 77 and reliable walk-away automation.

scanning to image analysis, our new ;’::;ﬁ = VR v The VersArray ChipWriter™ Compact

VersArray systems offer impressive Macroaraying ves | Yes | Yes | Yes system is your best choice for low-
performance and productivity. Repicaton Yoo T ves volume arraying. Our revolutionary
The VersArray ChipReader™ confocal ~_Colony picking Optional Optional | Yes VersArray™ colony picker and arrayer
systems combine new adaptable el Optional Optional | Optioral  j5 @ complete adaptable workstation
dynamic range technology with the that performs such tasks as synthetic
highest light collection efficiency available, superb sensitivity, genetic array (SGA) analysis, yeast two-hybrid screening,
and superior software to give you better results in less time and other bioanalysis processes. For complete information
and with fewer scans. Our VersArray ChipWriter™ Pro on the full line of VersArray systems, contact your Bio-Rad
system prints DNA and protein at a speed of one print representative or visit www.bio-rad.com/versarray

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

outside the US, contact your local sales office.
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Your Personal Best!

Announcing the GenePix
Personal 4100A microarray
scanner, with all the
high-performance optical
specifications of the

GenePix 4000B, but in a price
range and compact size that is
ideal for individual lab use.
Stop waiting in line to use a
shared scanner. Microarray
scanning is now more affordable

than ever!

Fluorophore Flexibility Emission filter wheel
with up to eight filters for alternative dyes.
Superior Optics Highly efficient optical path
maximizes light-gathering capacity.
Ultra-low-noise Digitazation Axon's
unparalleled low-noise signal digitization
electronics ensure maximum signal-to-noise
ratio

Precision Imaging Exacting design
specifications and rigorous factory testing
guarantee that each GenePix Personal
4100A scanner has true 5-micron resolution.
Adjust pixel resolution from 5 to 100 micrans.
GenePix 4000B Performance Meets the
same high-performance specifications'as
the popular GenePix 4000B

x Axon Instruments, Inc.

Contact Axon today to schedule a demonstration of the GenePix Personal 4100A, to request additional information, or to
download a free demonstration copy of GenePix Pro or Acuity
Call +1-510-675-6200 or visit our web site at www.genepix.com

 4100a.

« Automatic Calibration and Matching
Automatic calibration instantly tunes all
GenePix scanners to benchmark
performance. |t also matches signal cutput
from multiple scanners—match your new
4100A to any other GenePix scanners.

« Smaller Size Similar to a microcentrifuge
or a PCR machine—save valuable benchtop
space.

» Powerful GenePix Pro Software As always,
each scanner includes GenePix Pro
micrearray acquisition and analysis
soﬁware:Mdely recognized as the industry

¢ standard.

« Acuity Microarray Analysis, Visualization
and Database Software Transfer results

“seamlessly from GenePix Pro to Acuity for all
your advanced enterprise microarray
informatics needs.

ﬁoroarray Scanner
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Celebrate!

For forty years, one name has been synonymous with
quality and reliability in cell culture media, sera and

reagents—worldwide.
We've always led the way, from the first commercial sales
of liquid and dry powder media to our latest innovations

in specialty media.

GIBCO™ products. Bringing you better cell culture

PGisco

Invitrogen Corporation
United States Headquarters: European Headquarters:
Invitrogen Corporation Invitrogen Ltd
1600 Faraday Avenue Inchinnan Business Park
Carisbad, Calfornia 92008 3 Fountain Drive
Tol: 1 760 603 7200 Paisley PA4 ORF, UK
Tel (Toll Froe): 1 800 955 6288 Tel: +44 (0) 141 814 6100
Fax: 1 760 603 7229 Fax: +44 (0) 141 B14 6260 . . .
Email: tech_service@invitrogen.com Email: eurotech@invitrogen.com GO to www, I nvltrogen _com/g I bco

These products are for research use, and where appropriate, as raw malerial components in further cell culture manufacturing applications. They are not intended for human or animal diagnostic,
therapeutic. or other clinical uses, uniess otherwise stated © 2002 Invitrogen Corporation PAS02-060MS
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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.

* Promotes growth of a wide variety
of mammalian cell types

» Significantly reduces serum
requirements

* Extends the useful life of a
serum batch

e Suitable for growth and maintenance
of adherent and suspension cultures

GIBCO" Chemically-Defined Nutrient Media

Contains No Components of
Animal or Human Origin, Providing
Unrivaled 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
e B-27 Supplements in three
application-specific formulations
* N-2 Supplement
* G-5 Supplement
* Neurotrophins and other
growth factors

hydrolysates, 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
¢ 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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Powerful new software, additional reagents, and more intelligent features
make Bio-Rad’s iCycler iQ" system the one to watch for real-time PCR.

New Version 3.0 software Includes = Iz =
« Intelligent allelic discrimination W ey e
» Temperature gradient for assay optimization E
« Automated data analysis |
Real-time PCR support 4 gy M e
 Real-time PCR-certified iQ™ supermixes ‘ ¢ B i e i
» Advanced probe and primer design software — e’ A ——mm
» On-site personalized customer support - = e ]
Find what you're looking for about the iCycler iQ system --’_ i :
by visiting our web site at www.bio-rad.com/iCycler ~ : o™ I - -

Bio-Rad's iCycler iQ System

Amplify Your Expectations

The polymérase chain reaction (PCR) process is covered by patents
ywned by Hoftman-LaRoche. Lise of the PCR process requires a licenss

b at discover.bio-rad.com B’om
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o,  Anopheles free at www.sciencemag.org
eeese The full-text of the 4 October genome coverage in Science
e is available until 31 October. Registration is required.

Science Careers:

FOCUS ON CAREERS

WWW.SCIENCECAREERS.ORG
AD SUPPLEMENT IN THIS ISSUE

Faculty Positions 2
This supplement highlights the types
of positions now available and provides
advice on the skills
necessary for success
in academic research
and teaching.

Look for it on
page 643.

RESUME/CV DATABASE

Let employers look for you with the
Science Careers Resume/CV
Database. Over 8,000 resumes/CVs
are currently in the database.

Post yours today at
www.sciencecareers.org,

click on Resume/CV and follow
the directions for Job Seeker.

Product News:

LAB TECHNOLOGY TRENDS
SPECIAL AD SECTION IN THIS ISSUE

DNA & Biochips 3:
Microarrays and
Lab-on-a-Chip Products

This supplement focuses on DNA
and protein microarrays as well as
lab-on-a-chip products and related
microfluidics technologies. In-depth
coverage of companies that provide
microscale assay
systems and
devices is also
provided.

Look for it on
page 629.

WWW.SCIENCEPRODUCTLINK.ORG

A -y
L o
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

Submit your event by November 8, 2002, for a free listing in Science’s 2003
Events Calendar. Find out more at www.sciencemeetings.org.

»‘ Science is published by The American Association for the Advancement of Science.
S To subscribe to Science and become a member of the AAAS, go to www.aaas.org.
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We haVé the map.

Introducing Arrayinformatics®, a Gene Expression Database
and Visualization Software Solution.

To keep track of all data involved in creating microarrays, you need a powerful database to manage information
currently found in lab books and in your head. ArrayInformatics is exactly that database. ArrayInformatics has
the “maps” to guide you through the whole microarray process - from sample preparation to advanced data
visualization.

Your microarray laboratory will need:
¢ Easy-to-use interface for all research levels
* Flexible relational database with map for comprehensive microarray data import
¢ Direct integration with printing and scanning instruments and data files from image analysis software
¢ Comprehensive data visualization with analysis map that tracks each step

¢ Customizable web links for one-click public database searches

Only ArrayInformatics has all these tools.
Call now for a demonstration of the best route to the 21st century microarray lab, at 1-800-551-2121.

Products You Trust '

PerkinElmer

life sciences.

Worldwide Headquarters: PerkinElmer Life Sciences, Inc., 549 Albany Street, Boston, MA 02118-2512 USA (B00) 551-2121
European Headquarters: PerkinEimer Life Sciences, Imperiastraat 8, B-1930 Zaventem Belgium

Windows 2000 is a registered trademark of Microsoft Corporation. All other trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc
© 2002 PerkinElmer Life Sciences, Inc

www.perkinelmer.com/lifesciences




Critericorr
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For performance that transcends the ordinary,
use the system that adds new dimensions to your
results: the Criterion precast gel system.

This system will elevate your expectations of
throughput. With up to 26 samples on one gel,
wells configured for multichannel pipetting, and
the Criterion Dodeca™ cell, you can run up to 12
gels in the same time it takes to run two standard
gels. That's 312 samples in 55 minutes!

You also get beautiful, sharp separations. The
Criterion system is made with the finest materials
by the leading manufacturer of precast gels.

Visit us on the Web at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-67:

outside the US, contact your local sales

Criterion delivers consistently high-quality results
with every experiment.

What’s more, the system offers the quality tools
you need to make the most of your talent. There’s
a broad palette of gels to choose from, and a
patented leak-free cassette that makes runs fast
and easy. Innovative cell and blotter designs
complete the picture.

The Criterion precast gel system. You've got
to see it to appreciate it. For a private showing,
contact your Bio-Rad representative or sign
Up at criterion.bio- raa.com




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 realtime or listmode
compensation provides flexible
data manipulation

ey 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 A
nnova eSIMPUFY utomate

©2002 Beckman Coulter, Inc.
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Now available, the 2002/05 NEB Catalog & Technical Reference.

® New England Biolabs Inc. 37 W ENGLAND

® Canada Te @ om ™ Germany T 27 info@de.neb.com 0
® UK Tel. (0800) 3 ] k.ne T ® China Tel 1




Synergy!

When the whole amounts to significantly more than the
sum of its parts, scientists talk of “synergy”.

A perfect example: the Multipette® pro, the high-
precision manual dispenser and the Eppendorf® PCR
MasterMix, two partners, whose interaction could
hardly be improved.

Electronic dispensing with utterly consistent precision
makes the processing of large series and microtiter
plates child’s play. Particularly when analyzing samples
using PCR technology, pipetting and concentration
errors can lead to fatal deviations. The “ready to use”
Eppendorf® PCR MasterMix will drastically minimize
these errors.

Multipette® pro and Eppendorf® PCR MasterMix:
an unbeatable intelligent team for reproducible
experiments in the PCR field.

Muitipette® pro:

@ Electronic manual dispenser (positive-displacement
principle)

@ Dispensing and pipetting uneven volumes (e.g. 13.4 pl)

® Rapid, fatigue-free dispensing
(spray-free, even in free jet)

@ Electronic action for highest precision

@ Large volume range from 1 pl to 50 ml

MasterMix:

@ “Ready-to-use” mix for maximum reproducibility
@ High PCR yields

@ Reliable and reproducible results

@ Ideal for automating PCR

Application Hotline:
+49 180-3 666 789

eppendorf

In touch with life

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556
e-mail: eppendorf@eppendorf.com - Internet: www.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 - website: www.brinkmann.com

eppendorf® is a registered trademark.



Before After High background, shading, overex-
posed bands and speckling are
problems inherent to film exposure.
High background and shading can
be caused by overexposure, poor
blocking buffer, or inappropriate
enzyme-labeled probe or antibody
concentration. Overexposed bands
are a common occurrence when the
enzyme-labeled probe or antibody
concentration used is too high, or if
the film was exposed for too long.
Speckling and shading occur when enzyme conjugates form
complexes and precipitate on the blot. Erase-It™ Background
Eliminator can correct all these problems without the need to
re-expose your blot to film or re-do the experiment, allowing
you to visualize your data within minutes. The Erase-It™
Solution can be used with newly exposed films or exposed
films that have been stored for years. In addition, the Erase-It™
Kit can be used with any brand of film.

———

B ey

B-ﬂlottingari‘d* FI Imaging [

Remoooove spofs from your blols.

Erase-It" Background Eliminator easily reduces
background so you can see your results clearly.

Highlights:
« Reduces signal evenly over the film —
no “altering” of results

« Fast, easy background elimination from
overexposed, speckled or shaded films

« Works with any X-ray film, new or old

= No need for time-consuming re-exposures
to find the optimal image

» No need to re-optimize assay reagents to
obtain the optimal image

Ordering Information

Pkg.
Product # Description Size
21065 Erase-It™ Background Eliminator Kit
Sufficient reagent to prepare
approximately 3 liters of working solution.
Includes: Erase-It™ Reagent A 100 ml
Erase-It™ Reagent B 100 ml

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:
Tel 32 53 83 44 04 Tel 0 800 50 82 15

euroinfo@perbio.com euroinfo@perbio.com uk.info@perbio.com

United Kingdom:
Tel 44 1829771744  Tel 49228 9125650 Tel 31 76 50 31 880

Germany: The Netherlands:

de.info@perbio.com  euroinfo@perbio.com

© Pierce Biotechnology. Inc., 2002. A Perbio Science Company Erase-it™ is a registered trademark of Pierce Biotechnoiogy, Inc.
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FROST @& SULLIVAN

Market Engineering Award Recipient

DNASTAR, Inc. 1228 S. Park St., Madison, Wi 53715 USAR www.dnastar.com
Tel: 60822587420 Fax: 608+258+7439 e-mail: info@dnastar.com D N A*

GATC Biotech AG, Jakoh-Stadler-Platz 7, 78467 Konstanz, Germany www.gatc-hiotech.com
Tel: +49 (0) 7531 81 60 0 Fax: +49 (D) 7531 81 60 81 e-mail: bioinformatics@gatc-hiotech.com DNAS TA R, lnC
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Can your lab touch its toes?

Plates are available fritted for filtration, with glass fiber
for binding or unfritted for custom applications

Can be processed via centrifugation, vacuum manifolds
or positive pressure devices

Ideal for research scale or automated high throughput
Designed for faster filtration in a low-profile plate
Compatible with NUNC DeepWell™ Plates

Constructed from chemically resistant polypropylene
in a standard 96-well format

Ideal for DNA plasmid purification and other
lab applications

E veryase of NUNC Glass Fiber Filter Plates
Plasmid Purification Protocol, including for
buffers and solutions — the same buffers and
package into high-priced kits. NUNC filters o
A llhat’s left is quality. For more information

ides a free step-by-step
for making your own

ions other manufacturers

you don’t need.
B66-686-2548.

PLATES

Nalge Nunc International - U A-Tel +1 585 586 8800 - nnitech@nalgenunc.com - www.nuncbrand.com www.nuncbrand.com
Nunc A /SDenmark - Tel +45 4631 2000 : infociety@nunc.dk - www.nuncbrand.com '

Nunc GmbH & Co.KG - Germany - Tel +49 6111 86740 - info@nunc.de - www.nunc.de

Nalge Nunc International KK - Japan - Tel +81 3381 63355 - info@nalgenunc.co,jp - www.nalgenunc.co.,jp Apogent



For over a decade, Pierce Nucleic Acid Technologies has been quietly establishing a reputation as a superior
supplier of products that enable a wide variety of nucleic acid technologies. Our highly trained scientists
specialize in the development and manufacturing of nucleic acid products on a custom or bulk basis.
Our ISO 8001 -registered facilities ensure consistent quality product for customers in many focus
areas including Drug Discovery and Development, Molecular Diagnostics, Antisense Development
and Oligonuclecotide Manufacturing. Learn why they keep coming back to Pierce.

DNA and RNA Amidites ¢ Dyelabeled Amidites * Linkers * Nonnucleoside and Specialty Amidites ® High-purity Amidites
Nucleotides * Labeled Nucleotides ¢ Polynuclectides * Custom Organics * HTS Dligo Synthesis and Purification Platforms
Microarrays ¢ Detection Systems * Developmental and Testing Services

You Imagine It. We Create It.
Call 877-886-76289 to learn more about putting our nucleic acid chemistry expertise to work for you.

Pierce Nucleic Acid Technologies...your dependable source.

PIERCE

Nucleic Acid
Technologies €1l

PERBIO

Tel: 877-886-7629 (toll-free) « Tel: 414-227-3600 » Fax: 414-227-3757
Technical Assistance E-mail: csm@perbio.com # Internet:www.piercebc.com
Outside the United States, visit our web site or call 877-886-7629 to locate your local Perbio branch office or distributor
Belgium: France: United Kingdom: Germany: The Netherlands:
Tel 32 53 8344 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  eurocinfo@perbio.com

© Pierce Milwaukee LLC, 2002. A Perbio Science Company




THE ONLY THING YOU WANT TO KNOW ABOUT SCOTLAND 1S HOW
COMPANIES LIKE AGILENT, SUN MICROSYSTEMS AND IBM VALUE DUR
HIGHLY SKILLED AND EXPERIENCED WORKFORCE.

The Royat & Ancient
Golf Club was founded
at St. Andrews in 1754
and governs the ruies of
golf everywhere in the
world except the LISA.

The orginal-"Old Caurse;*
or Home of Golf, consisted
of 22 holes. It was later
reduced to 18, initiating
the current standard.

King James 1l of Scotland
banned goling in 1457
because hie thought it was
distracting young men
from thelr archery practice.

RIGHT. SO ABOUT ST. ANDREWS THEN.

St. Andrews’ rich heritage and luscious greens have lured many to Scotland. But today it's our modern infrastructure and
technological talent that's turning the world’s most progressive companies green with envy.

Our biotech industry is thriving and inventive. Our famous sheep, Dolly, made global headiines becoming the first mammal
cloned from an adult cell.

Equally impressive are the strides we've made in the area of electronic design. Our innovative Alba Centre is leading the
world’s R&D in System Level Integration technology and is promoting enormously successful collaborations between the top
universities and private sector partners.

Scottish Development International is a government-funded organisation that has a network of offices around the world
that can help your business tap into Scotland’s key strengths in knowledge, high-level skills, technology and innovation.

E

> =

Global companies are always looking for ways to gain a com-
petitive advantage. Scottish Development International will help you
find that expertise in Scotland. Find out more about bringing your
business to Scotland. Or Scotland to your business.

Visit www.scottishdevelopmentinternational.org for more information.

SCorTisu DEVELOPMTNT INTERNATIONAL

©2002 Scottish Development International



Contamination. Controlled.

Downtime. None.

SANYO introduces the MCO-20AIC Cell Culture Incubator.

A COj incubator so simple to operate, so sophisticated
in design, and so efficient in its performance, it virtually
eliminates chronic problems of in vitro contamination.

A stable environment where contamination control is
a continuous process, not an inconvenience.

A safe place where your good work grows.
And bad things don't.

Learn more. Go to www.sanyo-biomedical.co.jp.

SANYO Model MCO-20AIC with patented* SafeCell™ UV germicidal

protection, InCuSaFe ™ copper-enriched less steel interior and
ceramic IR precision infrared CO2 sy
"~ l"
£ 195 liters RS485 Pl
-ﬁ—gf:v!"%;—- 1007110110100011001 :QU_I:T_U_RE_
1Pl RS232C Diract Heat Alr 124/7/3865|
Humidifying Water Comparison
| | |
I il |
| | |
| | |
No exposure to UV Five-minute exposure c 3.8 = o
1o SafeCell UV
Ozone Free UV Protection In Vitro  Passive Resistance To Mycoplasma Lab Tested, Destroys Contamination = One Design, Many Variations Easy To Use
The SafeCell UV system gently circulates  InCuSaFe™ interior components and shelves Test results on humidifying water source Reinforced for stacking with a reversible The microprocessor PID controller simplifies
incubator air through a plenum for are formed from a copper-enriched stainless confirm the efficacy of SafeCell UV, even door, the MCO-20AIC design permits an  operation and supervises all incubator
decontamination and humidification. steel alloy to resist corrosion, add germicidal  after 3 months. Contact SANYO for a unlimited combination of benchtop or  functions including temperature, CO2, UV
Here, an isolated beam of high intensity  protection and eliminate surfaces favorable  report on continuous UV sterilization floor installations. An accessory performance, alarm/monitoring and
UV light destroys contaminants in the air for growth of mycoplasma, molds, yeasts, within the incubator environment mounting stand is available. communications. Data entry keys
and water reservoir without exposing spores and fungi. provide access to the full range of
cell cultures. programmable options.

SAMY O i = @ -

*U.S. Patent No. 6255103 SANYO Electric, Japan
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ANOTHER LIGHT BULB
WENT ON.

In 1879, Thomas Alva Edison invented the first
practical light bulb. And in 1880, he had another
bright idea: to found a journal called Science,

in order to advance scientific discovery.

Today, AAAS publishes Science, one of the world’s
most widely cited science journals, for more than
146,000 members and weekly subscribers. AAAS
members join us at the frontier of knowledge with
the latest scientific reports, seminal research, and
breaking news—while also supporting improved
science education, sound science policy, and

international cooperation.

Since 1848, AAAS has worked to advance science
and serve society—with the help of members,
including Thomas Edison. Join us. Together

we can do even more.

To join AAAS or renew your membership,
access join.aaas.org or call 202-326-6417.

% AMERICAN ASSOCIATION FOR THE
- ADVANCEMENT OF SCIENCE

Advan

Thomas Alva Edison with the Edison effect bulb, c.1918
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MINDS THINK ALIKE. AND IN
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THEY WORK SIDE BY SIDE.

with patents and facilitating other opportunities

Michigan SmartZones partners high-tech
surrounding private or university R & D efforts.

businesses with universities to create the
poviust vk SnTh——". * The collaborative relationship with a

The Michigan SmartZone program offers: university partner provides unique access
to cutting edge technologies.

« Eleven SmartZones, each with distinctive

characteristics designed to promote the For more information on Michigan SmartZones
growth of technology-based business. call 1.800.946.6829 or visit www.michigan.org.
* The focus is on commercializing ideas; SmartZones. A smart idea for smart new business thinkers.

bringing great ideas to market; assisting

h SMARTZONES- MICHIGAN




Oligos in Plates
for the New Era of
Genomic Research

NEW 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.

l « 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

H ’-—_ ° CallIDT
-_‘R__t— IUT Toll-Free: 1-800-328-2661

Web: www.idtdna.com

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




Real selection. Easy to get.
How refreshing!

Getting everything you need for DNA analysis is as easy as pushing a button. Promega offers the convenience

of one-stop shopping with a full range of purification, amplification and cloning systems. If a technical
question arises, one call solves it all. Make your selection. Choose Promega.
For more information about our family of DNA analysis tools, visit: www.promega.com/pcr

Qo
Promega

PROMEGA CORPORATION » www.promega.com



Information About

Applied Biosystems
PCR Licensing Program

At Applied Biosystems we are proud of our role
in developing PCR technology. From the start,
as the exclusive licensee of PCR for research
and other non-diagnostic applications, we have
provided scientists with innovative tools for PCR
and access to the technology.

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

Obtaining a license to perform automated
PCR for your own research is easy. You can
obtain the license automatically by using a
licensed DNA polymerase (available from over
25 manufacturers) with an Authorized thermal
cycler (available from a number of thermal
cycler suppliers). Alternatively, if you choose
not to use products from Applied Biosystems
or other licensed manufacturers, you need to
purchase the appropriate PCR research rights
directly from Applied Biosystems.*

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

For more detailed information on how to
obtain a license to practice the PCR process,
please visit our website at:
www.appliedbiosystems.com/ab/pcrlicensefaq
Or contact us at: Applied Biosystems,

Licensing Department, 850 Lincoin Centre Drive,
Foster City, CA 94404 USA, fax: 650.638.6071,
phone: 650.638.5845.

*Please note that, in addition to the PCR process rights,

you may need other patent rights associated either with
instruments or reagents.

Our goal is to continue developing PCR and

maximizing its availability to users around the world.

& Applied
A‘% Biggystems
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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  s7ie 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.

membershipz@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-O I'g WP a product of Science and Stanford University Libraries AAAS
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