B

Vol.292 ' No.5522
Pages 1597-1784 $9

%

¥

T M TS “ i
W

SSOCIATION FO&THE,A]D:VANCE ] OF SCIENCE
. ot L -\&“l‘. a 1Y




HERC

DNA PDLYMERASE

=

=) Robust amplification of éhallenging PCR

w2} Successful with long and/or GC-rich templates

=) 4 times greater accuracy than Taq
-2 New hot start version

HERCULASE™ DNA Polymerase Excels
in Amplifying Difficult Targets

Competitor’s GC-Rich Syste
Herculase +/- DMSO (%) +/- GC-RICH solution (M)
6 7 8 ) 05 10 15 200

m 1 2 3 4 5 6 7

HERCULASE DNA polymerase easily amplifies an 82.5% GC-rich frag
from human genomic DNA. .
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DNA polymerase will help you succeed. Herculase DNA poly-
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1. High Sensitivity

DNA fragments are 400-750 base-pairs long.
2. Exquisite Specificity

Each DNA fragment has no homology to

other human cDNA sequences in the public
database.

3. Cross-Species Homology

Each selected human sequence has high
homology to its mouse counterpart and can
~hybridize to the mouse sequence at high
stringency.
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for interacting partners at each step of the regulatory pathway chemiluminescent, or fluorescent probes.
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CREDIT: M. E. HELLBERG ET AL.

A Dynamic Hole
in the Ice

Since the time it was first seen
in the mid-1970s, a hole in the
winter ice (called a “polynya”) of
the Weddell Sea, Antarctica, has
appeared at irregular intervals,
but always in the same general
vicinity. This formation of this ir-
regularly shaped opening—
which can reach the size of
Great Britain—has long been
suspected to be related to the
presence of the Maud Rise, a
nearby massive seamount, but
the mechanism by which the
polynya is created and sustained

Climate Change Caught in Film

1 70 1 Marine cyanobacteria precipitated calcium

carbonate throughout most of the

Phanerozoic, when the oceans contained
sufficiently high concentrations of dissolved calcium to allow
supersaturation of CaCOj3 to occur in the biofilms of these or-
ganisms. Almost no calcified cyanobacteria are found in the
Precambrian, however, and after the late Cretaceous they are no
longer found. Arp et al. (p. 1701; see the cover) have combined a
model of photosynthetic cyanobacterial biofilm calcification
and estimates of paleoatmospheric CO, concentrations to show
that Cretaceous oceans must have had calcium concentrations
significantly lower than in the earlier Phanerozoic, and that Pre-
cambrian oceans must have had high concentrations of dis-
solved inorganic carbon. Each of these conditions would have
prevented the formation of CaCOj; by cyanobacteria.

THIS WEEK IN SClence

edited by Phil Szuromi

ation from young stars in the
Trapezium cluster on a nearby
planetary disk, Orion 114-426,
in the Orion nebula. Relatively
large silicate grains (maximum
diameter of 1 meter) can form
within the inner edge of the
disk and can avoid destruction
by ultraviolet radiation from
other stars. The presence of
large grains is also consistent
with the authors’ recent obser-
vations in Orion 114-426.These
grains may become the starting
material for the formation of
Earth-size planets. However, the
formation of Jupiter-size plan-
ets under these radiative condi-

has remained uncertain. Holland

tions remains elusive. X

(p. 1697; see the Perspective by

Lemke) develops a dynamic model of the Weddell Polynya, in con-
trast to the commonly held thermodynamic model, that explains
the structure as the result of large, cyclonic oceans eddies produced
by prevailing ocean currents being shed from the Maud Rise
seamount. This polynya may have an important role in deep-water
formation and ocean-atmosphere CO, exchange.

Shell Games

For species with an abundant fossil record, the integration of pa-
leontological and molecular data permits the tracking of evolu-
tionary responses to past climatic changes. Hell-
berg et al. (p. 1707) demonstrate that a north-
ward expansion of the geographic range of a
Californian marine gastropod caused by the
Late Pleistocene climatic change resulted in
rapid morphological evolution. Significant
p morphological evolution at the population
level resulted from these climate-driven
E range shifts that were concentrated in the
recolonized part of the species’ geographic
range. These findings contradict the tradi-
H tional expectation that morphological evo-
lution should be concentrated in Pleis-
tocene refugia. As well as its value to paleobi-
ologists and evolutionary biologists, this work
has implications for conservation biologists and
J  policy-makers concerned with the biotic conse-
quences of climate change.

A
A
(8

Forming Planets in Extreme Environments

Planetesimals are thought to form through the aggregation of parti-
cles within an orbiting disk of gas and dust around a central star.
Simulations have had difficulty forming planets in these disks be-
cause the dust and gas escape before a large enough planetesimal
can form.Throop et al. (p. 1686) model the effects of ultraviolet radi-

X' published online in Science Express

www.sciencemag.org SCIENCE VOL 292

Computing with lons

The physical implementation of quantum computers will likely re-
quire the ability to perform a series of accurately controllable quan-
tum operations on a set of two-level systems (the qubits). One such
architecture is based on a linear series of ions held in a trap, in
which computation involves manipulating the states of the individ-
ual, but entangled, ions. Duan et al. (p. 1695; see the Perspective by
Lloyd) propose a geometric approach to the manipulation and stor-
age of information for quantum computation of such an array of
ions. A set of quantum gates would be obtained by constructing
looped paths in the parameter space available to the ions. As the
ions are manipulated in this parameter space, they obtain a geo-
metrical, or Berry phase, that is then used to keep tabs on their evo-
lution and that can then be mapped to the computational space.

Feeding the Kids

Offspring demand, and parents supply. The tensions in this relation-
ship, well known to many human parents, are present in various
forms across the entire animal kingdom, and the behavioral ecology
of parent-offspring conflict has received much attention. Agrawal et
al. (p. 1710) present an experimental study with burrower bugs (Se-
hirus cinctus) that begins to address parent-offspring conflict from a
genetic as well as behavioral perspective. The authors use cross-fos-
tering coupled with manipulations of clutch size or food levels to
show that female burrower bugs provision their offspring in response
to their need (clutch size and hunger level). Members of the same
family resemble each other in elicitation. Offspring levels of elicita-
tion and levels of maternal provisioning were negatively related (pro-
viding sufficient food may require less signaling for food).

Lost and Found

One of the best collections of dinosaurs from northern Africa,
found by Ernst Stromer in Egypt and housed in Munich, was lost
along with most of his records during a bombing raid in 1944.The

CONTINUED ON PAGE 1607
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lack of many African dinosaur specimens has hampered understanding the effects of the
breakup of Pangea in the Late Mesozoic on dinosaur faunas. Smith et al. (p. 1704; see
the news story by Stokstad) have now apparently rediscovered Stromer's site in the Ba-
hariya Formation of Egypt. They found a huge sauropod that may have topped out at
just under 90 metric tons and 30 meters in length, making it the largest known sauro-
pod and largest dinosaur from Africa. This sauropod and other dinosaurs may have lived
in a mangrove environment.

Shared Recipe for a Synapse

Clustering of membrane proteins is
essential for signaling by T lympho-
cytes and neurons and, in both cas-
es, depends on the transit of mem-
brane microdomains across the
plane of the cell surface. Khan et al.
(p. 1681; see the Perspective by
Trautmann and Vivier) show that
agrin, a protein required for organi-
zation of the neuromuscular synapse, is also expressed in T cells and influences the for-
mation of the immune synapse. Addition of purified agrin to T cell cultures or enhance-
ment of clustering with an antibody to agrin significantly lowered the threshold of anti-
gen responsiveness by T cells. Thus, the modes for information delivery between lym-
phocytes and neurons may be more closely related than previously anticipated. X

Sorting Sorted Out

When lysosomal enzymes travel from the Golgi complex to the lysosome, they are
packaged into clathrin-coated vesicles at the exit (trans) side of the Golgi complex. In
this sorting step, lysosomal enzymes bind to the mannose 6-phosphate receptor (MPR),
which in turn is packaged into vesicles for onward trafficking. It has been thought that
the adaptin family of proteins mediated the packaging process. Puertollano et al. (p.
1712) and Zhu et al (p. 1716) now show that it is likely that the so-called GGA family
of proteins are the key to this sorting event (see the Perspective by Tooze). The GGAs
interact with the mannose 6-phosphate receptor in the trans-Golgi network, and a mu-
tant form of one of the GGA proteins could block Golgi export of the MPR. Conversely,
mutant receptors that could not bind GGAs did not correctly sort to lysosomes.

Building Blocks of Breakout

Mammals are an assemblage of organisms, many of which are harbored in the gut and
remain confined there, usually to mutual benefit. Occasionally, some armed with viru-
lence factors escape containment and cause life-threatening infections, such as the no-
torious Listeria monocytogenes. In an elegant in vivo model for listeriosis, Lecuit et al.
(p. 1722; see the Perspective by Finlay) show how the breakout occurs. Listeria bears a
molecule on its surface known as internalin, which binds in a species-specific manner to
a complementary host molecule known as E-cadherin. Listeria does not cause invasive
infections in mice unless the mice are engineered to express the human form of E-cad-
herin. This molecule then binds Listeria's internalin and permits the bacteria to enter the
cells lining the gut wall, cross the cells, exit, and then start a systemic infection.

The Act of Glucose Uptake

Insulin is essential for proper control of the concentration of glucose in the blood, and
failure of insulin signaling contributes to type 2 diabetes mellitus. The insulin receptor
produces multiple intracellular signals, however, and it has not been clear which of
these are important for regulation of metabolism in liver and muscle and thus of blood
glucose concentrations. Cho et al (p. 1728) report that animals lacking the protein ki-
nase Akt2 (also known as protein kinase Bp) were mildly hyperglycemic and that insulin
appeared to be less effective in these animals than in wild-type animals in causing glu-
cose uptake from the blood. insulin’s effect to suppress glucose production from the liv-
er was strongly decreased. Thus. signaling through Akt2 appears to account for physio-
logically relevant metabolic effects of insulin.
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Finally, Efficient Intracellular Protein Delivery!

We have used the BioPORTER reagent
to study the molecular mechanism of
apoptosis and we are planning on
using it to investigate host/pathogen
relationships. BioPORTER reagent is a
new and powerful tool in the
functional genomics arsenal.

-Jacques Corbeil
Veterans Medical Research Foundation

Virology and Infectious Diseases Sections
UCsD

Thanks to the BioPORTER reagent,
we are quickly getting into a very
exciting phase of apoptosis research.

-John C. Reed

Burnham Institute.

, ™ ) . Apoptotic Protein Delivery in Ki-ras 267BCells
BioPORTER™ Protein Delivery Reagent

* Direct delivery of proteins, peptides, and various

4

~
S

. U R
macromolecules into cells 2
‘a. 50
* Fast and efficient 2 ol
; BioPORTER
* Easy to use and stable »1 reagent
IOJ Caspase-3 r i

BioPORTER protein delivery reagent is the first and only
lipid-based protein delivery system that effectively
translocates macromolecules into living cells.* BioPORTER o

only

Granzyme-B/ B-galf

Caspase-3/
makes proteins or peptides directly available to cellular Bio ORTeR B oRTeR B ORER

processes without the need for transcription and translation.
BioPORTER reagent interacts non-covalently with the protein
or peptide of choice and forms a protective vehicle for
immediate delivery into cells.

Granzyme B (450 ng), Caspase-3 (3.3 ng) or B-galactosidase (2 jig) were
added to Ki-Ras 267 cells (prostate cancer) with or without BioPORTER
reagent. 24 hours after protein delivery, cells were directly analyzed for
apoptosis by flow cytomerty using an Annexin V-FITC assay kit.

€ Antibody/BioPORTER reagent
Now your protein or peptide can be directly available for a i ‘
variety of studies like intercellular signaling pathways, cell
cycle regulation, control of apoptosis, study of oncogenesis
and transcription regulation. Call GTS today to speed up
your functional protein studies with the BioPORTER protein
delivery reagent.

* US and worldwide patents pending

BioPORTER™ Protein Delivery Reagent
24 reactions Catalog # BP502401

3 8

BioPORTER

% Apoptosis

To Order: 888-428-0558

BioPORTER

Fig. B/C FITC-Antibody or B-gal | . Lo
. _ N " n g. D Functional Granzyme-B
Fax: 858-623-9494 Delivery Into Mouse Fibroblasts Delivery Into Jurkat Cells

10190 Telesis Court, San Diego, CA 92121, USA

For more information and a list of distributors visit the
Gene Therapy Systems web site @
http://www.genetherapysystems.com

Gene Therapy Systems
Yinnavalians in gens thexapy "

FITC-labeled antibody (2 pg) or B-gal
(0.5 pg) were delivered with 2.5 pl of
BioPORTER reagent into NIH/3T3
cells grown on coverslips in serum
free conditions. Cells were examined
4 hours after protein delivery.
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Granzyme-B (450 ng) or B-gal (1 pg)
were delivered into cells growing in
serum-free medium. 24 hours after
protein delivery, cells were directly
analyzed for apoptosis by flow
cytomerty using Annexin V-FITC.
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LOOKING FOR SUPERIOR RESEARCH ON THE WEB?
THE ANSWERS YOU NEED EMERGE AT INGENTA.COM

ingenta sets a new research standard. Easy access to a rich resource library of specialized journals and reports,
the opportunity to interact with your peers through ingenta communities, and the ability to customize ingenta

for your own information needs. High-quality, multi-level, timely research. . O

It’s a powerful reason to visit www.ingenta.com : sl |ngenta

Incorporating

the UnCover company
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Drug Discovery Research Clinical Screening

Speed
through
the library

Pict@this...

With the new ViewLux™
you can screen

more than 200,000
potential drugs per hour

ViewLux™ is ViewLux employs the latest imaging for true high throughput processing of
PerkinElmer’s technology to process 384- and 1536-well  radiometric assays. By exploiting the
new ultra high plates. The instrument will also support  high quantum efficiency of the latest
throughput the higher plate densities likely in the FlashPlate® technology, a wide variety
microplate imager  future. A newly developed camera offers  of homogeneous radiometric assays
for lead incomparable sensitivity in detection of  become far easier to run, and easier to
identification. luminescence, fluorescence intensity, miniaturize.
Suitable for use fluorescence polarization, time-resolved
with today’s fluorescence and absorbance. Whatever your technology, whatever
fastest counting your assay, when you’re looking for
technologies it can zip through entire In addition to all of the commonly used  something to read fast, ViewLux is in
compound libraries sustaining non-radiometric technologies, ViewLux a class of its own,
processing speeds of more than 200,000  is also the first system with the potential
samples per hour.
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PerkinEimer”

life sciences.

Worldwide Headquarters: PerkinEimer Life Sciences, 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121
European Headquarters: PerkinElmer Life Sciences, Imperiastraat 8, BE-1930 Zaventem Belgium +32 2 717 7911
Technical Support: in Europe: techsupport.europe@perkineimer.com
in US and Rest of World: techsupport@perkinelmer.com

ViewLux, Wallac and PerkinElmer are trademarks of PerkinElmer Life Sciences, Inc. FlashPlate is a registered trademark of Packard Instrument Company exclusively licenced to
PerkinElmer Life Sciences, Inc. ©2001 PerkinElmer Life Sciences, Inc.

www.perkinelmer.com/lifesciences
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Visit our Life Science web site at discover.bio-rad.com.
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US, contact your local sales office. B’O 'MD
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It Took Yea I’S © Complete the Research,

M O nth S to Write the Paper, and

Seconds to Create the Bibliography.

EndNote 4 is a brand new version of the world’s most popular bibliographic software.
More than 250,000 researchers, scholarly writers, and students use EndNote to search online
bibliographic databases, organize their references, and create bibliographies instantly and
automatically. And now, with EndNote 4, researching and writing is easier than ever before!

* Customize your reference
display. Click-sort column head-
ings, choose fields to view, and
preview formatted references in
hundreds of styles.

* Toolbars, drag and drop, and
contextual menus allow for easy

navigation and data management.

* Search Internet databases such
as PubMed and BIOSIS from
within EndNote and save search
strategies for later use.

1S1 RESEARCHSOFT

™

THOMSON SCIENTIFIC

1-800-554-3049
510-559-8592
info@isiresearchsoft.com

* Create one-step bibliographies
in Microsoft Word and
WordPerfect with advanced
bibliographic details (e.g. grouped
references, text notes in bibliogra-
phy, anonymous works).

* Includes more than 400 journal
styles (e.g. Science, APA, Cell)

EndNﬁl@

Bibliographies Made Easyc
Evew Ev\S‘e"!
Even Lo =

Visit our website and download
a FREE demo. www.endnote.com

Australia/New Zealand: info@crandon.com.au

Baltic Nations/Russia: kundservice@programpaketet.se
France: info@ritme.com

Germany: sales@citewise.com

Japan: endnote@usaco.co.jp

Netherlands: info@disc-net.nl

Scandinavia: kundservice@programpaketet.se

Spain: stsc@ctv.es

Switzerland: info@scientific-solutions.ch

UK: sales@citewise.com
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youre still
ng...

Stop the waiting. Discover BioSource ELISAS
BioSource International knows that efficiency at the bench is . .
ELISA Time Comparison
important to you. That’'s why our ELISA kits are developed and p
manufactured to be rapid and easy-to-use bench top tools for basic ::;dy{:fp!: gﬁ}:‘éﬁfe E:[S)Om th 45m
H i H H _ Hu IFNy 2h 45m 4h 30m 1h 45m
science research. Need to run multiple assays in a single day M TNES 2h 30m o3
no problem! Many BioSource assays can be completed in under Hu IL-6 3: 4: 30m 1:30m
. . HuIL-1p 2h 55m 4h30m _ 1h35m
3 hours. On average, you will save 90 minutes when you Ms IL-6 3h 30m 4h 30m 1h
choose a BioSource kit over a major competitor. Don’t wait any Average time saved 1h 30m!
longer, call BioSource today — we’ll stand the test of time.

For research use only.

e FREE Lab Countdown Timey!

Just order 1 BioSource ELISA kit and receive (@> ﬂ@SOURCE

a 3-channel 99 hour count down/up timer with «= INTERNATIONAL

alarm FREE!
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One timer per customer. Offer valid on new orders only. Please mention code LTSO1 when
ordering. May not be combined with any other offer or discount. Offer expires June 30, 2001.

Al04/01

BioSource USA BioSource Europe

biosource.com 800.242.0607 - +32.67.88.99.00




Announcing the o
GenePix 40008
s array scann

The GenePix revolution continues
with the most advanced features

More resolution Choose scan resol
from 5 to 100 um for different sized features.
More flexibility Adjust the focal plane
for alternative sample types such as thick

samples, slides with a coverslip or
membrane arrays.

More accuracy Laser power is dynamically
monitored during scanning for constant
signal output.

More range Adjust the laser power to
optimize signal detection for a wide variety
of sample types.

More control Control multiple GenePix scan-
ners from a single computer for experiments
requiring three or more colors. . :
More powerful analysis tools
The latest GenePix Pro software includes new and improved scripts
for instrument validation, quality control and powerful data analysis
Also available as a stand-alone package

for analysis of images from third-party scanners.

More choices Choose from a full palette of
laser wavelengths when placing your 4000B
order: 409, 473, 532%, 594, 635%, 670, and
690 nm.  *Standard

More applications Scan protein arrays,
tissue arrays, cell arrays, and more!

Find out more. To get more details and a list

of international distributors, call +1-650-571-9400
or visit our web site at www.axon.com.

Axon Instruments, Inc.

GenePix is a trademark of Axon Instruments, Inc. © 2001, Axon Instruments, Inc.
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Phenotypic analysis
Gene: Orphan G protein-coupled receptor

Open field - Session time in central

60 =Pt

. p<0001

Wild-type

Knockout

The lacZ reporter gene present in
the knockout construct allows for
the analysis of gene expression.
In mutant mice, lacZ expression is
detectable in the cortex region of
the brain, as shown in this whole-
mount image.

Within the brain, lacZ is highly
expressed throughout the cortex,
hippocampus and amygdala. In
normal animals, the hippocampus
is essential for spatial processing
and some types of exploratory
behavior, while the amygdala is
important for fear and anxiety
behaviors.

The homozygous mutants spent
less time in the central region in
the open field test, indicating a
higher level of anxiety compared
to their wild-type siblings.

With this information, researchers can make informed decisions

about which new gene targets to advance into small molecule

screening programs. DeltaBase offers the possibility of faster

drug discovery and improved overall efficiency in the drug

development process.

Deltagen

Deltagen and DeltaBase are trademarks of Deltagen, Inc.
© 2001 Deltagen, Inc. All rights reserved.

IE1( [ & Anxiety

response

Focus on gene function
DeltaBase™ is the world’s largest searchable
database on in vivo mammalian gene

function. Information in DeltaBase is
generated using large-scale mouse gene
knockout technology and standardized
phenotypic analysis protocols. More than
20,000 data points are collected on hundreds
of disease-relevant genes every year.

Featured here is just one of those genes.

Phenotypes at your fingertips
Through a browser-enabled interface,
DeltaBase subscribers can quickly review
and compare phenbtypic data, images-and

analysis summaries from genes belonging

to gené families that have demonstrated

a high degree of success as drug targets.
This information can be used to identify
valid targets and to support decisions about

therapeutic value. In addition, animal

‘models for all targets in DeltaBase are made

available to subscribers for further study.

Discover the power of DeltaBase
For more information on DeltaBase, visit
www.deltagen.com and register for the

online demo.

Delta:

D
A
Take we®

Circle No. 5 on Readers’ Service Card



ways Under
Scrutiny

Nothing in Life Science escapes the nofice of our news team.
Dedicated science journdlists plus 40 Trends & Current Opinion
editors deliver coverage that's focused, relevant, and written
with you in mind. Updated daily from New York and London.
Stop searching for news. Visit news.bmn.com every day and
add value to your working day.
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STILL MINING CELL BIOLOGY KNOWLEDGE
LIKE THIS?

[Finisnad s2arEhing Fa UBSIream Tarms.

CellSpace’s drag-and-drop
operation for developing
queries is easy to use.

> Free 2-week trial

e ﬂﬁln&tfum@rrt{aﬁa’ri e

—\
CeLLomics

&‘/H/‘»\l KWL DG
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Now there’s a better way to mine the
cell biology knowledge. Quickly find
derived knowledge from the “knowledge
space” of molecular cell biology with
CellSpace™ - a sophisticated, Java-
based Web application with a user
friendly graphic interface.

Spend less time searching for solutions,
and more time finding them.

CellSpace

KNOWLEDGE MINER

http://cellspace.cellomics.com

Informatics Solations



http:llceilspace.cellomics.com

DISCOVER THE DEVELOPMENTS IN MEDICINAL CHEMISTRY WITH..

CURRENT MEDICINAL CHEMISTRY' ~

ULl Curre,y,
Current Medicinal Chemistry aims to cover all the
latest and outstanding developments in medicinal
chemistry and rational drug design for the discovery
of new agents. Each issue contains a series of timely
in-depth reviews written by leaders in the field
covering a range of current topics in medicinal
chemistry. These journals are essential reading for

all biomedical and pharmaceutical scientists.

The following journals are:

Launch date May 2001..

CURRENT MEDICINAL CHEMISTRY

Central Nervous System Agents

Editor-in-Chief

G. S. Hamilton (Guilford Pharmaceuticals. Inc., MD, USA)

CURRENT MEDICINAL CHEMISTRY

Immunology, Endocrine & Metabolic Agents
Editor-in-Chief
Charles L. Bisgaier (Esperion Therapeutics, Inc., MI, USA)

CURRENT MEDICINAL CHEMISTRY
Anti-Cancer Agents

Editor-in-Chief

Michelle Prudhomme

(Universite Blaise Pascal-C.N.R.S, Aubiere, France)

Launch date January 2002..

CURRENT MEDICINAL CHEMISTRY
Anti-Inflammatory & Anti-Allergy Agents
Editor-in-Chief

Mark J. Suto (DuPont Pharmaceutical Res. Lab., CA, USA)

CURRENT MEDICINAL CHEMISTRY

Anti-Infective Agents

Co-Editors-in-Chief

Tarek Mansour (Wyeth-Ayerst Research, NY, USA)
Phaik-Eng Sum ( Wyeth-Ayerst Research, NY, USA)

CURRENT MEDICINAL CHEMISTRY

Cardiovascular & Hematological Agents
Editor-in-Chief
Robert M. Scarborough (COR Therapeutics, Inc., CA, USA)
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That is unless you're a planetary scientist.

CAREERS
www.sciencecareers.org

Science @

job postings
resume/CV database
e-mail alerts
employer profiles




Genomic Research Leaders Choose
Microway® Scalable Clusters

Eos Biotechnology, Marine Biological Laboratory, Millennium
Pharmaceuticals, Mount Sinai Medical School, NIH, Pfizer, and Rockefeller
University All Choose Microway Custom Clusters and Workstations for
Reliability, Superior Technical Support and Great Pricing.

B Microway Dual Alpha Rackmounts and Microway offers five different Alpha
Towers For maximum performance choose packaging TMoptions — 4U
the Alpba based 1U CS20, 4U UP2000+ or 4U RuggedRack™, 3U, full tower,

_ QuadPuter and 1U. Our 264DP
264DP - 833 MHz/DDR Cache features two 21264’s with up to 4 GB

# Dual Pentium III and Pentium 4 Clusters of memory in our custom 4U

W Myrinet, Gigabit Ethernet or Dolphin Wulfkit R“ggefiRaCk’ which features fr(fm
accessible redundant power supplies

High Speed Low Latency Interconnects and hard disks. We also offer a dual
#® RAID and Fibre Channel Storage Solutions Alpha UP2000+ running at 833MHz

with 2GB of memory in all five

options. Our QuadPuter chassis

holds 4 processors and up to 4GB

833?‘;]13?2’“2; légsr?g?r: memory. The 1U CS20 dual Alpha is

RuggedRack™ Chassis the highest density, computational
with Redundant platform available.

Power Supply

Microway® Screamer™

Microway custom configures Linux,
NT and UNIX workstations,
clusters and servers plus state “Most Powerful, Highest Density
Microway Designs Cost-Effective, Custom of the art RAID systems. If you need Computational Platform On the Planet”
Linux and UNIX Workstations and Beowulf 2 quality product that is fine tuned Microway Scalable 25 Node 50 Processor

Clusters for Genomic Research... That WORK! 314 built to last, from a company  gluster Using CS20 Dual 833 MHz Alphas
Microway has been serving the scientific computing com- that Will be around to support you and Myrinet Interconnect Yielding Peak

munity since 1982, when our pioneering software made it Of Years to come, Microway is Throughput of 82.5 Gigaflops.
possible to use an 8087 in the IBM-PC. In 1987 we created 1h€ Number One Choice.
the world’s first PC parallel processing systems. Since then, &«

our QuadPuter™ architecture has migrated from | have ordered numerous Alpha and intel-based servers and work-
Transputers to i860s and finally to Alphas in 1995. Over the stations from Microway running both Tru64 UNIX and Linux. We
past five years, we have engineered and delivered over 300 have been very happy with both the performance and great value
clusters that utilized PVM or MPI running on Tru64 UNIX or of Microway's products. The major UNIX vendors don’t come close
Linux.As a software developer and hardware manufacturer, to Microway in this regard, and we have also found that Microway
we know the value of extensive testing and validation. We . provides better value than other Linux hardware vendors. | have
are experts at configuring and validating the low latency also used Microway's tech support and was pleased with their
interconnects we employ in our clusters. Our technical sup- response. We've been using their systems for over a year and
port is legendary — the systems we sell arrive at your site have had only a couple of minor incidents which were dealt with
and WORK! Los Alamos chose Microway to maintain and promptiy.

upgrade its 144 node Alpha Avalon Cluster because of our — David Kristofferson. Ph.D.. MBA,

reputation. Examples of large clusters which we have sold Director of Information Systems. Eos Biotechnology, Inc.
include 400+ nodes at the University of ‘

Wisconsin and 200+ nodes at ® Find out why over 75% of Microway’s sales come from
Rockefeller University. Microway is @ repeat customers. Please call 508-746-7341 for a
API Networks’ Top North technical salesperson who speaks your language!
American Channel Partner. Nethorks

Visit us at www.microway.com
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RETIREMENT

INSURANCE MUTUAL FUN

TRUST SERVICES

TUITION FINANCING

s constantly changi
it be nice if your life insurance k

Family. Home. Job. Since your life doesn’t stand
still, why should your life insurance?

Universal Life Insurance from TIAA-CREF
Life Insurance Co. rolls with life’s changes and
gives you the flexibility to make decisions based on
where you are now—not where you used to be!

Change your mind: Universal Life lets you
adjust the amount of your protection as your
needs change. ® Change how you pay: Modify
your contribution levels—or even skip a
payment—as you need to? e Change how you
save: Build tax-deferred cash value, ready to use
if you need it. ¢« Change how you plan: Tailor your
policy to what's important to you. Protect your
family. Provide for your estate.

At TIAA-CREF Life, there's one thing we're
not flexible about—expenses. We've kept ours
among the lowest in the industry. No commissions,
agents, or surrender fees, so more of your money
works for you.

Call us at 1 888 842-0489. We're ready with
just the plan you're looking for. Or visit us online
at www.tiaa-cref.org/life. Universal Life from
TIAA-CREF Life: It keeps up with your life.

Circle No. 18 on Readers’ Service Card

Ensuring the future for
those who shape it

1 888 842-0489

www.tiaa-cref.org/life

1. Insurance policy is not available in all states. 2. Policy must have sufficient cash value. » TIAA-CREF Individual and Institutional Services, Inc. and Teachers Personal Investors
Services, Inc. distribute securities products. ¢ Teachers Insurance and Annuity Association (TIAA), New York, NY and TIAA-CREF Life Insurance Co., New York, NY issue
insurance and annuities. ¢ TIAA-CREF Trust Company, FSB provides trust services. ¢ For more complete information on our securities products, call 1 800 223-1200 for
prospectuses. Read them carefully before you invest. e Investment products are not FDIC insured, may lose value and are not bank guaranteed. © 2001 Teachers
Insurance and Annuity Association — College Retirement Equities Fund, New York, NY 01/02




Agilent DNA
“Mieroarrays
UArrayVision! File
- ‘Format by Imaging -
¢ - Research:
“Axenh GenePix”
File Farmat

Gene Expression.
Markup Language.
{GEML") File
Format:

Incyte GEM™
Microarrays.
‘Molecular
‘Dynantics eDNAT
‘Microatrays’
Nylon Filters
Customized
Microarrays'

A true master can take one color and make it brilliant.

Introducing the Rosetta Resolver system 2.0

THE ROSETTA RESOLVER™ SYSTEM 2.0 masters the art of single-color
data analysis capabilities—plus flexible, dual-color analysis and visuali-
zation. it all depends on what you need.

The Rosetta Resolver system 2.0 offers:

» The ability to process single-color, two-color data or both—
simultaneously.

» Multi-dimensional analysis capabilities.

+ Twice the performance level.

Speed, depth and the power to work with the format you prefer. It's
what elevates the new Rosetta Resolver system 2.0 from a mere
machine to a work of art.

For more information on the Rosetta Resolver system 2.0, visit our Web site at www.rii.com,
or call Agilent Technologies at (800) 227-9770 (North America), 0120-4771111 (Japan) or
+49 7243 602543 (Europe).

ROSETTA ROSETTA
tesolver. INPHARMATICS

Expression Dala Analysis System Bringing the genome to ke
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Copyright ® 2001 Resetta Inpharmatics, inc. Al rights reserved. Rosetta b pl ics, R , and Rosetta Resolver are of Rosetta Inc. GeneChlp is a registered trademark of Affymetrix,
Inc. ArrayVision is a trademark of Imaging Research. GenePix is a trademark of Axon. AutoGene is a trademark of BioDlscovery, GEM is a trademark of Incyte Genomics.
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Congratulations

to CuraGen Scientific Advisory Board members

PIETRO V. DE CAMILLI
and

RICHARD P. LIFTON

on their election to the NATIONAL ACADEMY OF SCIENCES.

P CuraGen
{«f Corporation

NASDAQ:CRGN
r Readers’ Service Card




PURIEYING PR

Carpe Profein

New Seize™ X Immunoprecipitation Kit
sinks its teeth into the protein you want,
delivers it clean, then goes back for more!

.Technology is the first to chemically giue the
) the bead. There’s no antibody contamination
ibody/bead combos are reusable. With no antibody
ur final purified protein solution, you get clean results
n your SDS-PAGE analysis. And since the antibody
stays bound to the beads, you can reuse it, saving you

lots of time and money.

The Seize™ X immunoprecipitation Kit sinks its teeth
into the protein you want, delivers it clean, then goes

back for more! Carpe Protein!

To find out more about the Seize™ X IP Kit, call 1-800-874-3723
or visit www.piercenet.com

Seize™ X Technology is available in Protein A, Protein G,
Yeast, Mammalian and Bacterial Immunoprecipitation Kits.

www.piercenet

For more infor n, visit the Pierce web site at www.piercenet.com or call 800-874-3723.
Outside the United States, visit our web site or call 815-968-0747 to locate your local distributor or Perbio branch office.
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a brand of €l
PERBIO
3747 N. Meridian Rd. « PO Box 117 » Rockford, IL 61105 U.S.A. « Tel: 815-968-0747 or 800-874-3723  Fax: 815-968-7316
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ifyou're in the life sciences. there's a better way to put yourself in the market for a new job. Go to

®
ScienceCareers.org. Every week youll find hundreds of job postings, employer profiles, a resurme/CV Cl C
CA ERS =

database and an e-mail alert service that will bring jobs directly to you. With ScienceCareers.org

‘ : . www.sciencecareers.or
you Il have all the tools you need to pound the pavement without ever hitting the street. g




TakaRa

Rapid New Gene Discovery in Functional Genomics
with Combinatorial Microarrays

TaKaRa Provides Customized Microarrays that
Combine Conventional DNA Microarray Technology with
Lynx’s Innovative Cloning on Micro-beads.

Unique Custom Microarray Services Only from
TaKaRa Utilizing Next-Generation Technologies

A comparative sample set of tissues or cells is all that is
required for customized DNA microarrays.

Using MEGACLONE™, innovative micro-beads technology,
essentially all of the sample DNA molecules are captured and
cloned on millions of micro-beads.

MEGASORT™, or “fluid” micro-array based on micro-beads,
delivers focused sets of differentially expressed genes and targets
of your research interest including both known and unknown.

Discrete spots of cDNA arrays are laid onto solid glass slides
by “pin and ring” spotting arrayers and custom designed to
rapidly advance discovery and development of genetic
functions.

* MEGACLONE™ and MEGASORT™ are licensed from LYNX.
* References:

1) Nat. Biotechnol. 18, 630-634 (2000)

2) Proc. Natl. Acad. Sci. USA 97, 1665-1670 (2000)

For More Information on these and other comprehensive services, Contact
us at bio-sm@takara.co.jp

High-Quality Pre-Spotted Microarray CHIPs for
Expression Profiling with Reliability and Reproducibility
One slide contains well-characterized and known genes from
specific pathways or relevant groups with positive and negative
controls for normalization.

IntelliGene™ DNA Microarray Series*
IntelliGene™ Human Cancer CHIP
IntelliGene™ Human Cytokine CHIP
IntelliGene™ Human DNA CHIP for endocrine disruption study
IntelliGene™ Human CHIP 1K Set |
IntelliGene™ Mouse CHIP Set |
IntelliGene™ CyanoCHIP
IntelliGene™ Arabidopsis CHIP |
IntelliGene™ E. coli CHIP
IntelliGene™ TestARRAY
* TaKaRa’s IntelliGene™ DNA Microarray Series are licensed from Affymetrix.
Visit our website for more details including Gene Lists.

(www.takara.co.jp/bio/) or
(www.takara.co.jp/english/bio_e/ products/pro10.htm)

DISTRIBUTORS
USA and the Americas Europe Taiwan
on 69 PanVera Corporation BioWhittaker Europe Cheng Chin Trading Co.. Ltd.
ina Pro ) Phone 14
TaKaRa Biotechnology (Dalian) Co., Ltd. ¢, ia com ; " ‘
Phone: (0411) 2 Fax:(0411) 761-9946 " , - chnology Co.. Ltd
Europe U — ~ 90 Fax
TaKaRa Biomedical Europe S.A. Fisher Scientific
Phone: +33 1414 0 Fax +33 47237 Phon 00 Fax 8
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Single Nucleotide Polymorphisms

Finally you can detect SNPs
with total confidence.

2,700,000 known SNPs today. Millions more tomorrow.
Is your lab ready?

Yes, your lab will be prepared with the new AcycloPrime™FP Special introductory offer — expires June 30, 2001
SNP Detection System from PerkinElmer Life Sciences. The first
fluorescence polarization-based SNP reagent system, AcycloPrime
reagents are complemented by our Victor?, V fluorescence and reagent system, we're offering substantial savings on
polarization reader, a state-of-the-art multi-use fluorescence the Victor® V through June 30, 2001.
detection instrument. Finally, detecting all known SNPs —
today and tomorrow — is easy, quick and accurate.
* How easy? As a homogenous assay, there are no washing
or separation steps.
How fast? The optional Victor* V auto dispenser eliminates
hand-pipetting. Plus, 40 plates — each with 384 wells — can
be stacked at once.
How accurate? With our new AcycloTerminators;” there’s
no guesswork. So you can detect SNPs with confidence
> NE&

the first time.
' >

PerkinEimer”

life sciences.

To celebrate the introduction of our new SNP instrumentation

For more Information,-contact PerkinElmer Life Sciences at
{800) 551-2121 {U.S.) or +32 2 717 7924 (Europe).
Or visit www.perkineimer.com/lifesclences

World Headquarters: PerkinElmer Life Sciences, Inc. 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121
For country-specific locations, visit our web site.
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