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Earth’s ring current, detected
by NASA's IMAGE satellite
from above the north pole. The
circle at the grid's center rep-
resents Earth, with representa-
tive geomagnetic field lines
extending to geocentric dis-
tances of 4 and 8 Earth radii.
The charge exchange between
ring current ions and ambient
neutral hydrogen creates ener-
getic neutral atoms that can
be used to produce global
images of this magnetospheric
current system. False color
shows the intensity of the
neutral atom flux (green, most
intense; purple, least intense).
[Image processing: D. G.
Mitchell and P. C. Brandt]
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precursor cells.

TECHNICAL COMMENTS

Is CdtB a Nuclease or a Phosphatase?

Lara-Tejero and Galan (Reports, 13 Oct. 2000, p. 345), studying CdtB, a subunit of the toxin secreted
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by causing cell cycle arrest. In a comment, Dlakic raises an alternative possibility—that CdtB may not
be a nuclease but rather a phosphatase for one of several proteins “that control tyrosine phosphoryla-
tion of the cell cycle regulator Cdc2 kinase.” Lara-Tejero and Galan find that possibility “extremely un-
likely,” however, given CdtB's known nuclease activity in vitro, the specific changes induced by the tox-
in in cultured cells, and uncertainty as to “how a lipid phosphatase could induce G2/M arrest.”

The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/291/5504/547a
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THIS WEEK IN Science

Imaging the
Magnetosphere

Earth’s magnetosphere, which
shields us from the interplane-
tary magnetic field and the so-
lar wind, is dominated by the
geomagnetic field. The magne-

edited by Phil Szuromi

Slow Particles Can Also Shine

627 Although the speed of light is constant in a
vacuum, it travels more slowly through mat-
ter. If a charged particle can move through a
medium faster than light can, radiation will be emitted. It is this
Cherenkov radiation that gives a nuclear reactor its blue glow,

faster than Maragoni flows.
This effect could be used to
improve the efficiency of heat
exchangers and heat pipes.

Silencing Is
Replication-Free

and it is also used in nu-
clear and high-energy
physics to detect, count,
and identify relativistic
particles. It was previous-
ly thought there was a
one-to-one relation be-
tween the speed of the
particle and the cone an-
gle at which radiation
was emitted relative to

tosphere is populated by plas-
ma that cannot be seen with
typical observing technologies.
Now, the IMAGE spacecraft
(Imager for Magnetopause-to-
Aurora Global Exploration) has
overcome these technical chal-
lenges and has been imaging
the plasma in the magneto-
sphere since its launch in
March 2000. Burch et al. (p.

Gene silencing is a mechanism
by which cells shut down large
sections of chromosomal DNA
by incorporating it into hete-
rochromatin, a process that is
important for the differentia-
tion of the many different cell
types during the life cycle of a
eukaryotic organism. Silencing
of the two yeast mating-type
loci, HML and HMR, is estab-

619; see the cover) show how
the magnetosphere changes
during several geomagnetic
storms and relates these im-

the particle. Theoretical

and experimental work by Stevens et al. (p. 627) now show that
Cherenkov radiation can also be emitted by particles moving
subluminally, or slower than the speed of light.

lished during the S, or DNA
synthesis, phase of the cell cy-
cle, and it has therefore been
assumed that DNA replication

ages to our understanding of
the sun-Earth interactions that
can affect our ground-based and orbiting electromagnetic com-
munications.

Planetary Nebulae Not so Hot?

Planetary nebulae are the highly ionized gaseous shells created
during the collapse of a low-mass star (1 to 10 solar masses) to a
white dwarf. The surface of the shell is very luminous and
thought to be maintained at very high temperatures through the
absorption of energetic ultraviolet photons from the still-burning
central star and their re-emission at longer wavelengths from re-
combined hydrogen, helium, and other elements. Johansson and
Letokhov (p. 625) suggest that the bright emission is actually a
resonance-enhanced two-photon ionization of heavier elements
such as silicon by hydrogen Lyman o radiation. This different
mechanism to explain the spectral lines observed in planetary
nebulae removes the need for high temperatures on the surface
of the nebulae and possibly the need for additional fusion in the
dying central star.

Droplets Make
a Fast Break

Gradients at a surface, such as in temperature or surface energy,
can lead to liquid flows. This movement of fluid through unbal-
anced surface tension, also known as the “tears of wine” or the
Maragoni effect, tends to move fluids slowly, however. Daniel et
al. (p. 633; see the Perspective by Wasan et al.) now show that
when surfaces designed with a surface energy gradient are ex-
posed to high fluxes of condensing vapor, the droplets that form
grow and merge with one another to accelerate their movement.
The droplets flow at speeds hundreds to thousands of times

www.sciencemag.org SCIENCE VOL 291

is involved in this process.
Kirchmaier and Rine (p. 646)
and Li et al. (p. 650) now show that a portion of DNA containing
the HMR locus that was excised from the chromosome and thus
unable to replicate is nevertheless effectively silenced, which indi-
cates that replication is not required for the establishment of si-
lencing. In a Perspective, Smith and Boeke point out that replica-
tion could nevertheless still play a role for the maintenance or in-
heritance (or both) of the silenced state.

Nanotubes Go with the Flow

The alignment and patterning of individual nanoscale compo-
nents will be a crucial requirement for developing molecular
electronics. Huang et al. (p. 630) describe a process for the hier-
archical assembly of nanowire and nanotube functional struc-
tures based on the combination of fluid flow and chemical pat-
terning of surfaces. They demonstrate alignment of the
nanowires with fluid flow on the length scales of nanometers to
millimeters and the controlled assembly of grids of crossed
nanowires. Complex crossed structures were prepared by using a
layer-by-layer strategy in which distinct flows were used for
each sequential step.

Dynamics Within Nanocavities

Transmembrane protein pores have previously been fitted inter-
nally with cyclodextrin (CD) molecules that can greatly reduce
the pore opening and hence their ion conductance. Gu et al. (p.
636) now extend this approach by identifying mutants of o-
hemolysin that can bind two different CDs in different locations
along the pore to create a nanocavity with a volume of ~4400
cubic angstroms. Singly charged guest molecules that pass
through one CD but not the other can be introduced into the

CONTINUED ON PAGE 551
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] B 7] The CLONTECH CLONdisc plate is a ready-made, wafer-

1 thin culture medium system that contains a dehydrated
nutrient medium, a cold-water gelling agent, and indicators
for /ac +/— differentiation. With an 18-month shelf-life and
the option of adding any antibiotic to your diluted E.coli
culture, CLONdisc plates replace agar plates for virtually
all molecular biology applications. CLONdisc plates
dramatically reduce cost, storage space, incubator space,
and waste.

Panel A shows a typical CLONdisc plate inoculated with an aliquot of bacterial CLONdisc plates simplify the bacterial plating process to

culture. Panel B shows a single colony streaked on a rehydrated CLONdisc plate. three steps: inoculate, incubate, and pick. Using CLONdisc
Lac+ colonies appear blue due to the presence of X-gal in the growth matrix. Lac— ! !

colonies appear red due to the presence of TTC. Both images were obtained using plates means:
an Epson 836XL flatbed scanner.

@ No weighing or mixing of agar and media
Visit www.clontech.com for more information and @ No microwaving or autoclaving

special offers. @ No contaminated or expired plates

@ No worry about having the wrong antibiotic
Made by 3M for CLONTECH Laboratories. @ No waiting _
Made in USA from U.S. and foreign components. @ And ... no pouring plates!

Petrifilm is a registered trademark of 3M.

Austria: BD CLONTECH Austria ¢ Tel: 01 310 6688 Fax: 01310 7744
Germany & East Europe: BD CLONTECH Germany * Tel: 06221 34170 Fax: 06221 303511

Japan: CLONTECH Japan Laboratories Ltd. ® Tel: 03 5324 9609 Fax: 03 5324 9636
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cavity with an electrical potential, where they reside for hundreds of milliseconds. This
process allows the differential trapping of molecules in the cavity.

Ran's Importin Partner

The small guanosine triphosphatase Ran is involved in transport of proteins into the nu-
cleus and has been recognized more recently as a regulator of formation of the mitotic
spindle. Wiese et al. (p. 653) show that Ran uses the same binding partner, importin-p,
to control microtubule formation that it uses to promote protein transport. Importin-f3
carries cargo proteins to the nucleus and releases them upon interaction with guanosine
triphosphate (GTP)-bound Ran. In the case of spindle assembly, importin-B interacts
with the NuMA (nuclear-mitotic apparatus) protein, which helps organize microtubules
at the spindle poles. Activated Ran causes release of NuMA from importin-B and thus
promotes microtubule assembly. X

Checking Back?

Encoding and retrieval of declarative memories in the primate brain depends on the in-
teraction between the medial temporal lobe system and the neocortex. Naya et al. (p.
661) recorded nerve cell activity in awake, behaving monkeys from area 36 of the
perirhinal cortex and area TE, two morphologically distinct but mutually interconnected
areas of the temporal cortex. During a visual pair-association task, which requires re-
trieval of a target from long-term memory, they observed not only a perceptual signal
that spread in the normal forward direction in the brain but also a memory signal that
propagated backward. That may serve to extract stored knowledge about objects.

More than a Supporting Role

Glia are brain cells often described as providing “support” for the less numerous, but
more famous, neuronal brain cells. Now, Ullian et al. (p. 657; see the news story by Hel-
muth} show that glia in culture control the number of synapses on neurons and that
they are necessary for the maintenance of proper synaptic electrophysiological respons-
es. In the newborn rat, synapses are formed in the superior colliculus at the end of the
first week after birth, at precisely the same time that atrocytic glia appear and prolifer-
ate. The authors suggest that glia may trigger immature and highly plastic synapses in
the developing brain to increase and stabilize in order to lock synaptic circuitry in place.

Exposing Lipids

NK-T cells are a small and unusual class of T cells that recognize
lipid, rather than protein-derived antigen. The structures responsi-
ble for presenting lipid antigens—the CD1 molecules—have been
studied for some time, yet the intracellular requirements for this
mode of antigen presentation have not been defined. Prigozy et
al. (p. 664) report that as for protein antigen, intracellular pro-
cessing may be an obligate part of presentation of lipids to T
cells. Using a precursor of a model glycosphingolipid antigen, the
authors observed that only when the enzymatic machinery of the
lysosmal compartment was intact could antigen recognition by NK-T cells take place. This
process involved the removal of a terminal sugar group by the enzyme a-galactosidase,
thus permitting the association of the modified lipid with the presenting molecule CD1d.

Crawling Along

Motor proteins like kinesin generally possess two “heads” attached to a filamentous tail.
The motor proteins use energy to translocate themselves (and any attached cargo)
along intracellular tracks known as microtubules. Kawaguchi and Ishiwata (p. 667) have
examined this process in isolation using sophisticated biophysical techniques to analyze
how and when the head domains use energy from adenosine triphosphate as they crawl
along microtubules. Their findings support the notion that, as the motor moves along,
alternately one and then two heads are bound to the microtubule.
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We are dedicated to discovery for health. Our mis-
sion is to treat and cure discase by bringing new
gene-based medicines to patients around the world.

We believe that our genomics-based drugs will
usher in a new generation of healtheare products.
Our medicines will use the human bodv's natural
substances—genes, proteins and antibodies—rto
repair, rebuild and restore to normal healeh damaged.
discased and aged tssues.

If you're interested in participating in this exciting
and challenging process, we invite vou to explore
career opportunities at Human Genome Sciences.

As a leader in the field of genomics, we ofker
exciting opportunitics for future growth, comperirtive
salaries and excellent beneticss—and a chance o be a
part of one of the most exciting ficlds of healtheare
research today.

For more information abour careers at HGS and cur-
rent openings, or to submit a resume, visit our web site

at www hgsi.com or call us at HGS ar (3011 309-8504.

Human
Genome
Sciences

Attn:Human Resources
9410 Key West Avenue
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Precision performance,

GeneAmp® PCR System 9700

‘& Applied
A‘% Biggystems

PE Corporation is committed to providing the world's leading technology and information for life scientists.
PE Corporation consists of the Applied Biosystems and Celera Genomics businesses,
The GeneAmp® PCR System 9700 is an Authorized Thermal Cycler for PCR. GeneAmp is a registered trademark of Roche Molecular Systems, Inc. The PCR

process is covered by patents owned by Roche Motecular Systems, Inc. and F. Hoffmann-La Roche Ltd. Applied Biosystems is a registered trademark of
PE Corporation or its subsidiaries in the U.S. and certain other countries. For Research Use Only, Not for use in diagnostic procedures.
©2000 Applied Biosystems
store.appliedblosystems.com
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Example of Rhodamine-X labeled MapMarker 70-400 sizing standard run on ABI model
310 Genetic AnalyzerTM. Marker bands are 70, 80, 90, 100, 120, 140, 160, 180, 190,
200, 220, 240, 260, 280, 300, 320, 340, 360, 380, 400 nucleotides long.
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MapMarkers are compatible with all
fluorescent based separation systems.

MapMarkers provide consistent intensities
and migration patterns.

MapMarkers are available labeled with
your choice of the most commonly used
fluorescent dyes

TO ORDER OR OBTAIN INFORMATION TOLL FREE
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ra provided the foundation for future biomedical discovery by sequencing the:
onsensus Human Genome [ consensus Mouse Genome.

To access these and other invaluable resources, we bring you a fully integrated discovery
- system that makes it easy to visualize and analyze Celera’s genomic and biomedical
information, as well as GenBank and multiple other sources.

Imagine. Through one system, you can leverage Celera’s super-computing power,
scientific know-how and fully integrated databases to expand the capacity of your
existing R&D infrastructure. Accelerate your ability to identify genes, genetic variability,
phenotype-genotype relationships and their connection to disease and therapeutics with
the Celera Discovery System.

Visit www.accelerate.celera.com to see our discovery system at work.

Celera Discovery System
Integrates the World of

Genomics

Advances in high-throughput techniques for Relationships between these data are defined
sequencing, investigating mRNA expression, through pre-computed similarity searches,
protein-protein interactions and proteomics domain searches, protein classification and
are generating ever-increasing amounts of the identification of orthologs and paralogs.

data. The Celera Discovery System has the . . ) )
. ) Combine Celera’s genomic and biomedical
power and ability to integrate a broad set of ) )
] . data with Celera’s computational tools and
data including: .
. super-computing power and you get a
1 Celera’s exclusive genomes 1 GenBank and . L. .
. Lo bioinformatics infrastructure right at
multiple other sources tgene indices
. i . . your desktop.
1 ontologies 1 protein motifs and domain

databases 1 sequence trace files 8 SNP data,

and more.
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The Most Complete
Assembly of the Human
Genome

Celera’s human assembly provides the most
comprehensive and accurate view of the
Human Genome. Using approximately 5x of
Celera human sequence data combined with
BAC data from GenBank, Celera’s ordered and
oriented Human Genome is the most
accurate and complete. Celera’s Human
Genome establishes the genomic context to
discover novel and full-length genes and
regulatory regions. It is fully integrated into
the Celera Discovery System which gives you
the tools to analyze:

1 mRNAs 1 proteins 1 conserved genes,

and more.

Ensuring Data Accuracy
with Comprehensive
Annotation

Celera builds a comprehensive view of human
genes, proteins and mRNAs through its on-
going investment in computational tools and
expert annotation. Exclusive computational

programs generate uniform data for quick

and easy target identification. In addition, our

staff of expert annotators validate and refine
transcript structures, predicted proteins and

gene family assignments.

The Power of Mouse to
Uncover Genes

Celera has the only completed Mouse
Genome. Our 4.5x sequence of three strains
of mouse (129/SvJ, DBA/2J, A/J) provides the
reference coordinate system for mouse
research. In addition, Celera has identified
millions of mouse SNPs, Celera’s efforts to
overlay the mouse and human genomes to
produce a "humanized mouse" model will
facilitate discovery of previously unidentified

genes and regulatory regions.

2.8 Million Unique SNPs
Mapped to the Human
Genome

The Celera SNP database is a powerful
resource for selecting informative genetic
markers that support and enhance gene
discovery,drug targets, and toxicity profiling.
Celera’s SNP database contains 2.8 million
unique Single Nucleotide Polymorphism
(SNP) markers - the most comprehensive
collection of human SNPs. Celera’s SNP data
are integrated, mapped to the Celera Human
Genome coordinate system, and linked to
mRNA, protein sequences and disease

information.

o demo the system visit
www.accelerate.celera.com
orcall 1-888-545-8801.

ACCELERATE Discovery!

} CELERA
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You Really are Seeing Double...

Mlnl-Prep 24

FOR FULLY AUTOMATED ==
PLasmiD MINI-PREPS 4

Introducing the new
short body cassettes that
give you twice the yield...
at no extra cost.

The Mini-Prep 24 uses a -
revolutionary new method of plasmid purification
based on agarose gel electrophoresis and -

subsequent recovery by electroelution...all done automatically!

High Purity - for fluorescent and Consistent Results - up to NO
manual sequencing 6 ug of plasmid per lane CENTRIFUGATION
Easy Operation - begin prep with Fast - up to 24 preps per hour STEPS

direct loading of 2 mls bacteria culture ~ Affordable - list price under $8100
Now with Twice the Yield Call to learn how the Mini-Prep 24

can have you seeing double the yield of plasmid DNA. M A{ﬁI ” ” #

1-800-466-7949 RESEAR

6195 Cornerstone Court ® San Diego, CA 92121 Phone: (858) 452-2603  Fax (858) 452-6753

www.macconnell.com
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More resolution Choose scan
from 5 to 100 pm for different sized feat

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 powerful analysis tools The latest GenePix Pro
software includes new and improved scripts for instrument
validation, quality control and powerful data analysis.

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

More control Control multiple GenePix scanners from a single
computer for experiments requiring three or more colors.

More choices Choose from a full palette of laser
wavelengths when placing your 40008 order:
409, 473, 532*, 594, 635%, 670, and 690 nm. *Standard

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

Axon Instruments, Inc

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.

Q_‘v &

5%3 . GenePix is a trademark of Axon instruments, Inc.

2 &/ © 2000, Axon Instruments, Inc. .
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Indispensable in
uncharted territory
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Unparalleled access to the genomics frontier

Integrated resources that help you navigate vast seas of data

DoubleTwist.com’s secure, comprehensive research environment helps you chart your course for genomic exploration.
By providing a single point of access to multiple public and proprietary databases (including the DoubleTwist Annotated
Human Genome Database)—as well as a suite of automated research agents and sophisticated visualization tools—

DoubleTwist.com guides you toward the answers you need.

The affordable, unrestricted way to support your expedition

DoubleTwist’s scalable, cost-effective, subscription-based solutions give any life scientist access to a powerful discovery
platform. And because DoubleTwist is a neutral service provider, we do not assume any rights to your discoveries or
developments made from these discoveries. Whether you're searching for homologues or potential full-length cDNAs,
on the lookout for new gene family members or alternative splice forms, there’s no better compass for navigating the

genomics frontier than DoubleTwist.com.

Register today at www.DoubleTwist.com—and launch a .
your genomics discovery mission. DOU b | ETWI StHM Hﬂé

Portal to the Code™

© 2000 DoubleTwist, Inc.
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NEW
ENGLAND

BIOLABS

MAPPING

THE

GENOME

SE RANGE OF
~-BASE CUTTERS

FROM NEW ENGLAND BIOLABS
ENZYME SEQUENCE "»GC CAT. #

GG/CGCGCC  100% RO558
6GCCEG/CC 100% RO588
6C/6GCCEE 100% RO189

o Pacl TTAAT/TAA 0% R0547

R0604
Recombinant
New England Biolabs provides researchers with the largest
selection of recognition sequences for genome mapping

projects. Our recombinant 8-base cutters offer exceptional
purity, less lot-to-lot variation and unmatched value.

PRODUCTS YO ST. TECHNICAL INFORMATION YOU NEED.

www.neb.com

# New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. {376] 927-5054 Fax {976) 921-1350 email: inf

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

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

8 New England Biolabs (UK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com where science is the priority

DISTRIBUTORS: Argentina (11) 4816-0820; Australia {07) 5594-0299; Belgium (0800)1 9815; Brazil {011) 3666-3565; China 21-6495-1899; Czech Rep. 0800 124683; Denmark (39) 56 20 00; Finland (9) 584-121;
France (1) 34 60 24 24; Greece {01) 5226547; Hong Kong 2649-9988; India (542) 366473; Israel (08) 9366066; Italy {02) 381951; Japan {03) 5820-9408; Korea {02) 556-0311; Mexico {5) 678 1931; Netherlands
{033) 495 00 94; New Zealand 0800 807809; Norway 23 17 60 00; Singapore 4457927; Spain (93} 401.01.73; Sweden {08) 30 60 10; Switzerland {061) 486 80 80; Taiwan (02} 28802913; Venezuela (2} 265-3386
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Let Integrated DNA
Technologies, Inc.
Be Your Single Source
Supplier!

Dual-Labeled Probes

Molecular Beacons
Gene Quantification
In-Situ Hybridization

ance Dark Quenchers
Dabcyl
ergy stTM_7

Black Hole Quenchers™

bes

< IDT

RATED DNA
OLOGIES, INC.



BioSource Big Book

2001 Catalog

Over 3,200 products!
Cytokines
Signal Transduction
Immunology

Neuroscience Markers

Basic Cell Culture

Reagents and Assays for th; :‘::?i ‘o‘ g
(ytokines S’\gna\Transduct\on &

BioSource’s 2001 Catalog features over 3,200 cutting edge products. Species-specific reagents for human,
rat, mouse, primate and swine models include: cytokine, chemokine, neuroscience and growth factor ELISA
kits, recombinant proteins and antibodies; phosphorylation site-specific antibodies and cleavage site-
specific antibodies; apoptosis reagents; secondary and CD antibodies; flow cytometry reagents; multiplex
cDNA amplification kits for cytokine, chemokine, chemokine receptor and apoptosis panels; custom
services for oligos, peptides and antibodies; streptavidin products; Alamar Blue™ viability dye; primers;
neuroscience and apoptosis bio-active peptides; sera, media, buffers and more!

Order your copy today!
biosource.com

For research use only

BioSource International, Inc. (USA)
1-800-242-0607

Fax: (805) 987-3385

e-mail: tech.support@biosource.com

()= BIOSOURCE

@S INTERNATIONAL
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BioSource Europe, S.A.
+32-67 88 99 00

Fax: +32-67 88 99 96

e-mail: tech.support@biosource.be

BioSource Deutschland, GmbH Tel: 0 800 100 85 74 w BioSource Netherlands, B.V. Tel: +31-76-501 4824 m BioSource United Kingdom, Ltd. Tel: 0 800 169 1547




Any Assay
Any Format e
Any Method of Detection

One Instrument...
Fusion”

® o8 ®  Packards New Universal
 Microplate Analyzer...

TRF

“llﬂl'ﬂ_Sl:ﬂlll:ﬂ If your research takes you from solution to cell
|||tﬂ||$|ty based assays, in 6- to 1536-well formats, using
virtually any non-isotopic method of detection, the
Hl“ Fusion™ universal microplate analyzer is the only
instrument that can meet your ever changing needs.
Luminescence From basic research to assay development to high

throughput screening, Fusion is the first multi-
detection platform that you configure to suit both
your research requirements and budget.

Absorbance
AlphaScreen

So call, write, fax, or visit our Web site today to
learn how one instrument can do so much in so

many ways.

%Packard

A Packard BioScience Company

Packard Instrument Company

800 Research Parkway

Meriden, CT 06450 U.S.A.

Tel: 203-639-2598 Toll Free: 1-800-323-1891
Fax: 203-639-2172

For international offices visit our Web site or contact the Packard U.S.A. office. www-pankard’"str"mg”l- ”HM/,"s’an-hrm

M3704
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Adenoviral Vector System
r%‘ %V; Construct adenoviruses in our newest

/ E. coli-based vector system
Obtain the highest level of protein
expression compared to other
adenoviral vectors

Gene of interest co-expressed with
GFP or BFP

RAeno s, vy ™

Ready-made Adenoviruses

Save time and money using our
pre-made adenoviruses

Highest purity

AdenoExpress™ viruses are available
expressing the following genes:

- Reporter Genes: GFF, LacZ

Biological Response Genes:
p53, IL-2, IL-12, IFN-0, IFY=y,

| MMORE FROM YOUR GM-CSF, Endostatin, Angiostatin

¢ ADENOVIRAL PRODUCTS j
| & SERVICES SPECIALIST P 1 ASVI-TK

‘ Special introductory offer for Wild type and null virus

' an exceptional reference book. ’
; For more details, call us or visit our IR s ]
Web site at www.gbiogene.com S ‘ 2 M E R L ’ N
- T ——— L Custom Services
The ultimate in convenience
Full range of Adenovirus services

including construction, large-scale
amplification, purification and titration

cGMP services

A New Choice! www.qbiogene.com

Q-BIOgeRe
B0 101 CQUANTUM XOQUANTUM
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Qbiogene, Inc. (North America) ¢ 2251 Rutherford Road e Carlsbad, CA 92008 USA
phone: 1-760-929-1700 o toll-free: 1-800-424-6101 o fax: 1-760-918-9313 « email: info@gbiogene.com

Qbiogene S.A. (Europe) * Parc d'Innovation BP 72 » 67402 ILLKIRCH CEDEX, FRANCE
phone: +33 (0) 388-675-425 e technical: +33 (0) 388-675-423 ¢ fax: +33 (0) 388-671-945 » email: techservfr@gbiogene.com

© 2000 Qbiogene, Inc.




One-stop shopping
for all my

Yes! Now you can get novel formulations with
the highest transfection efficiency for your cell
type and application all under one roof.

DuoFect™ RECEPTOR MEDIATED TRANSFECTION REAGENT
efficient and gentle, receptor-mediated
endocytosis method to transport DNA
into established cell lines.

GENESHUTTLE™ TRANSFECTION REAGENTS
proprietary cationic liposome method with
no cytotoxic effects, for use with primary
and cultured cells.

IN Vivo GENESHUTTLE™
improved liposome-nucleic acid complex
structure for enhanced delivery of DNA, RNA,
ribozymes and oligonucleotides in vivo.

Call us so that we may offer
a solution for your transfection
experiments.
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A New Choice! www.qgbiogene.com

North America < 2251 Rutherford Road = Carisbad, CA 192008 USA
phone: 1-760-929-1700 » toll-free: 1-800-424-6101 « fax: 1-760-918-9313
email: technical-us@qbiogene.com

Europe « Parc d'Innovation BP 72 /67402 ILLKIRCH CEDEX, FRANCE
phone: +33 (0)388-675-425 » technical: +33 (0) 388-675-423 or 426
fax: +33 (D)’ 388-671-945 « email: technical~eu@gbiogene.com

© 2000 Qbiogene, Inc.

One-stop shopping

for allmy PDINA
Purification

Yes! Now you can go to one company for all
of your DNA purification needs. Whether
purifying DNA fragments, plasmids or genomic
DNA from biological sources such as soil,
plant and animal tissues, bacteria, yeast
and fungi, Qbiogene has a system that
will work for you! Introducing new
GENECLEAN® Turbo Kits offering the
broadest DNA fragment purification range
available today - in both cartridge
and 96-well formats.

Call us so that we may offer
a solution for your DNA Purification
experiments.
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A New Choice! www.qbiogene.com

North America + 2251 Rutherford Road » Carlsbad, CA ‘92008 USA
phone: 1-760-929-1700 » toll-free: 1-800-424-6101 + fax: 1760-918 9313
email: technical-us@qgbiogene.com-

Europe * Parc d'Innovation BP 72 « 67402 ILLKIRCH CEDEX, FRANCE

phone: +33 (0) 388-675-425 » technical: +33 (0) 388-675-423 or 426
fax: +33 (0) 388-671-945 « email: technical-eu@qbiogene.com

© 2000 Qbiogene, Inc.




Discover more.
With a Discovery" SE Ultracentri

SORVALL® \Warranted for
use with Beckman

New Discovery” SE Ultracentrifuges offer everything you'll need U\’u’a \'OtOYS‘.
to discover more. All the advanced Ultra features you want come

standard - along with top-of-the-line performance, powerful

functionality and revolutionary ease of use, all built into the

smallest, quietest floor model Ultras on the market.

Simple keypad and large LCD display for easy set-up of
routine spins

Dual display of SET and RUN conditions - verify performance
ata glance

On-Line Rotor Catalog - call up specifications for SORVALL SORVATL L
and competitive rotors '

Automatic RCF/RPM mode - no protocol conversion necessary
for rotors in the catalog

Real Time Control for delayed start/stop runs
Top speeds to 90,000 or 100,000 rpm

Want to discover more? Contact Kendro Laboratory Products today.

In Evrope, 49 (1805).536 3
In Asia Picific, (852) 2711

‘ . i ; o Or contact your local I(endro Laboratory Pmdm:ts VISIT OUR NEW WEBSITE
¢ V A
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PR product analv(if

Fluorescently labelled

DNA size ladders and

PCR products (between 0.25
and 5 fmol per band) loaded
in the same lanes were
separated in a polyacrylamide
gel. Fluorescein (green),

Cy"™3 (yellow), ROX™ (blue) and
Cy5 (red) labels were used.

¢ High sensitivity
— Detect amol levels of fluorescent labels

® Versatility
— Detect a variety of popular dyes such as fluorescein,
ethidium bromide, HEX™, TET, JOE, ROX, CyDye™
and Alexa Fluor™ dye series

e Automated four-colour fluorescence scanning
— Analyse multiple targets in the same gel and in the
same lane

— Accurately determine fragment size

— Increase throughput and save time

e Simplicity
— Read acrylamide gels sandwiched between glass plates
— Monitor the run without ruining the gel—image gel
without introducing bubbles or tears







27D protein gel analy(if

Protein extract from E.coli

was focused on Immobiline™
DryStrip gel before resolution

in a second-dimension SDS
polyacrylamide gel. SYPRO™
Ruby staining of the gel is shown.

o High sensitivity
— Detect as little as 3 ng of protein per band stained
with SYPRO Ruby

e Accuracy
— Obtain uniform images with the perpendicular scanning
mechanism of Typhoon

— Detect and accurately quantify protein expression levels

— Identify spots with high precision for further analysis
using mass spectrometry

e Throughput
— Scan two standard 2-D gels simultaneously using
35 x 43 cm scan area

o Simplicity
— Place your sample directly on a glass platen without
the need for a sample tray
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Atlas™ macroarray
hybridized with *P
labelled cDNA probe
and imaged on a GP
storage phosphor screen.

o High sensitivity
— Detect P and *P with unsurpassed sensitivity due
to low, uniform background

e Accuracy
— Obtain uniform images with the perpendicular
scanning mechanism of Typhoon
— Resolve closely spaced array elements

— Accurately identify differential gene expression

¢ Throughput
— Scan multiple arrays simultaneously using
35 x 43 c¢m scan area

o Simplicity
— Use proven storage phosphor technology—screens
that do not require special, light-tight handling







The latest researchbreakithroughs,
global science news and information...

at your fimgertips!

for just $12!

... time-saving features

... Instant access to
science news and
information

... keep up-to-date on
the latest scientific
developments

Visit Science Online at
http://www.scienceonline.org,
call (202) 326-6417, or e-mail
membership2@aaas.org

for details.

www.scienceonline.org

Science

Discover the Future

% AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE
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There are a lot of e-commerce “dot coms”
out there. Not many have the global
warehouse network that stands behind
vwrsp.com. Offered as part of our Total
Supply Chain Management approach,
Distribution Excellence is just one
of the core competencies.

Total Supply Chain Management
brings unmatched efficiencies

to the lab supply process for

VWR Scientific Products’ customers.
A critical part of this process is the ability
to deliver products on-time and error-free.

Drawing on over a century of distribution
experience, we offer our customers a
94% service level. It's unmatched in the
industry! And it means the chemicals,
equipment and supplies vital to your
research and production are always
available when and where you need them.

So, before you shop, look behind the dot.
At vwrsp.com, you'll discover the support
you need to stay focused on what's
important...your research and development.
Visit vwrsp.com now and enter

our “Dot-on-the-Map” sweepstakes for a
chance to win a fabulous vacation.

VA

Supplying the L LIIER (T8 VTN TETSY
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vwrsp- 1l
800-932-5000

*No purchase necessary to qualify for sweepstakes. For complete
contest rules, go to VWR's Web Site at www.vwrsp.com or send a
self addressed stamped envelope to VWR Scientific Products,
Dept. LM-2/Rules, 1310 Goshen Parkway, West Chester, PA 19380.




‘When it comes to high-throughput,
there are custom oligos,
and there are customized custom oligos.

Your lab is unique.
Shouldn’t your high-
throughput service be?

We think so. That's why

our competitive pricing

and synthesis capacity allow
you to order any number

of custom oligos for your
genome project. Choose
from 96-well plates,

384-well plates, and cluster
tubes customized to your
specifications and delivered
in 3-5 days.

What's more, no one's
quality control surpasses
ours. Every oligo is verified
by PAGE analysis, and
every batch is perform-
ance-tested by PCR and
mass spec. You'll also enjoy

GLENDSYS

our personal, friendly
service and easy ordering.
All at surprisingly afford-
able prices!

So call today for details
on our revolutionary cus-
tom high-throughput oligo
synthesis. You'll find that at
Sigma-Genosys, we focus
on you, so you can focus
on your research.

Toll Free: 877-260-0764 ¢ www.genosys.com ¢ Email: info@genosys.com
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MICROARRAY SYSTEMS
FOR THE FUTURE!

From the leader in microarray analysis comes a variety of
confocal microarray systems to meet your needs.

New ScanArray 5000XL

Advanced 5 laser system

L

ScanArra WL; (e

Affordable 2 laser system

Formerly:

‘ ) ‘ Life Science Group
Autoloader & Barcode
,Systems
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Version 1.5
is now available

23 version 1.5 features the first

Raw Master Gel module composed from the
original gel images. For the full feature list
visit www.2dgels.com

Performing 2D-PAGE analysis is certainly one
of the most challenging approaches to large-
scale proteomics today. Ever wondered how
to get rid of gel warps, uneven runs, or
fluctuating currents? And of course, the
analysis bottleneck... Well, these are only a
few of the factors you need not worry a%out
anymore.

Z3 - Automated, high-throughput 2D-Gel
Analysis Application from Compugen

The 23 revolution

23 means up to four analyses per hour,
minimizing manual spot detection and
‘landmarking'.

23 is a mathematically exact solution, analyzing
ALL data, making no assumptions, and taking
no shortcuts.

Differential expression is computed directly,
eliminating the need to rely on background
estimation and spot quantitation.

Advanced, interactive data mining capabilities:
Rapid identification and graphic representation
of proteins, based on spot variability, ug- or
down-regulation, gel presence/repeatability,
and more.

Let 23 enhance your 203!

23 version 1.5 is available for 30 day
free download and orders at
www.2dgels.com

23 is available for online analysis
at www.2dgels.com

F4
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23 presents multiple 2D-gel images
as never before

one image,
two colors,
perfect alignment.

Sasson Guetta
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"...Z3 is clearly one of the most important technical advances for

proteomics in many years."
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Pick Your Breakthrough!

The first microarray detection kit that:
1. Works consistently
2. Works with <1 microgram of total RNA
3. Works with a fast, easy protocol

| "Any"()ne of these advances would be a
- major step forward. But all three at once?
- Why, this completely changes everything!

'.‘l3DNA It works consistently. ,
~Genisphere’s 3DNA Submicro detection kit for expression arrays gives you
unprecedented sensitivity without compromise. The kit is exceptionally reliable
*_and generates more reproducible results than any other detection system. There
is-also less background noise and a better signal to noise ratio than with any
other system. So you can actually trust the data you generate.

* Submicro Expression
Array Detection Kit

It works with submicrogram total RNA samples.

For those of you working with human tumor samples, this advance literally

changes the world. Until now submicrogram detection was not possible without

sample amplification and all the disadvantages associated with that technique,
~including bias. With 3DNA Submicro kits, for the first time you are assured

accurate results with the smallest samples. (Just look at the image fo the left.)

It works with a fast, easy protocol.

" The 3DNA Submicro kit's protocol is short, simple and well defined. (In fact,
one version of the protocol eliminates all concentration and centrifugation
steps.) Total “hands on” time is only 20-30 minutes. Without question the utter
simplicity of the 3DNA Submicro protocol makes possible its exceptional
reliability.

250 nanogram mouse total RNA samples
(tumor vs. normal), dual-channel detection
using 3DNA Submicro detection kit

Will you take advantage of all three breakthroughs? Two? One? You get all
three at no exira cost. And with it, never before sensitivity, never before reliability
with never before speed and simplicity of protocol. The advances are so
profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them.

Genisphere [nc. 14 Philips Parkway Montvale, NJ 07645
Tel #s: 877.888.3DNA  201.651.3100

Fax #s: 877 FAX.3DNA  201.651.3116 1 .
www.genisphere.com enlsp ere

Genisphere, 3DNA and Submicro are frodemarks of Datascope Corp.
Image courtesy of Chris Haqq, UCSF Comprehensive Cancer Center A DATASCOPE COMPANY
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The Complete
Solution is

SEQUENOM

INDUSTRIAL GENOMICS™

SEQUENOM's MassARRAY ™ system
offers a complete solution to your genotyping
needs providing:

& Fully automated assay development
¥ High-throughput SNPs scoring

' Multiplex sample analysis

LR

& snp frequency analysis through pooling
/] Unparalleled accuracy by mass spectrometry

Look into the future of industrial genotyping,
and contact us at 1.877.4GENOME.

Join the revolution @
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Automated ONA Prep
~ An Industrial Approach -

— o et

The Center for Genome Research at the Whitehead Institute for Biomedical Research in Cambridge, MA, needed to scale up
its preparation of pure DNA by a factor of 20 - from 30,000 lanes to 600,000 lanes of high quality, low-cost sequence data per
week to improve the utilization of its 123 sequencers.

CCS Packard, in collaboration with scientists from the Center
for Genome Research at the Whitehead Institute, designed a
genomic pipeline of PlateTrak™ systems for the automation of
the SPRI protocol. SPRI is based on DNA binding to the
surface of carboxyl coated magnetic particles for DNA and
plasmid purification. Today, the Center is routinely doing
100,000 lanes per day or approximately 2,400,000 per month,
making this the fastest microplate based DNA purification
system in use on the human genome project.

= Fully automated preparation of pure DNA
= improved data quality and reproducibility

= New process modules to accommodate SPRI include:
MuitiPosition Dispensers, a magnetic plate deck, mag-
netic plate washers and an integrated gripper tool

CCS From 4 to 16 process module configurations to suit your
laboratory's needs

P aCkard For additional information — call, write, or visit our web site
' A Packard BioScience Company today.
CCS Packard, inc.

800 Research Parkway Meriden, CT 06450 U.S.A.

Tel: 203-238-2351 Toll Free: 1-800-323-1891

cotaratorm s vt serrmararsarvsncs. INWINLECSPACKArd.cOM

M3584 5/00 Printed in U.S.A.
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GROUP DYNAMIC

Thermo Foma

ENERGIZE YOUR LAB WITH OUR QUALITY PRODUCTS |

Discover the difference. Our complete line of dependable laboratory equipment is designed, manufactured,
and tested to meet your educational, biotechnological, pharmaceutical, clinical, and industrial research
requirements. Since 1950, our trademarks have been quality products built to last; reliable performance
for peace-of-mind; and convenient, personal after-sale care. Contact us today for details.

@ Cell Culture Incubators ® Cryopreservation Equipment ® Lab Washers and Dryer

@ Environmental Chambers ® Blood Bank Equipment @ Lab Refrigerators

@ Ultra-Low Temperature Freezers @ Orbital Shakers ® Lab Freezers

® Laminar Airflow Equipment @® Monitor/Alarm System ® Chromatography Refrigerators
® Biological Safety Cabinets ® Programmable Centrifuges ® Custom-Designed Equipment

P.O. Box 649 « Marietta, OH 45750 ¢ 740-373-4763 « Fax: 740-373-6770

Thermo Forma USA and Canada 1-800-848-3080 * An ISO 9001 Company

International Distributors Worldwide

A Thermo Electron business
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TRANSCRIPTION FACTOR MICROARRAY SERVICE

GENEKA BIOTECHNOLOGY, A WORLD LEADER IN TRANSCRIPTION FACTORS,
IS PLEASED TO OFFER A COMPLETE GENE-PROFILING-ARRAY SERVICE.
EMPLOYING THE LATEST GENOMICS-SCREENING METHODOLOGIES FOR
EMSA, NORTHERN AND WESTERN ARRAYS, OUR SCREENING TECHNOLOGIES
ALLOW FOR A COMPREHENSIVE ANALYSIS OF DEVELOPMENTS RELATING TO
TRANSCRIPTION FACTORS, GENE REGULATION AND DRUG VALIDATION.

RECENT ADVANCES IN THE SEQUENCING OF THE HUMAN GENOME HAVE
PRECIPITATED THE NEED TO CHARACTERIZE THE PROMOTERS AND REGULA-
TORY PROTEINS THAT CONTROL GENETIC ACTIVITY. GENEKA'S ONGOING
RESEARCH INTO FUNCTIONAL GENOMICS ALLOWS FOR FURTHER BREAK-
THROUGHS INTO THE CAUSES OF GENETIC DISORDERS AND GENE-BASED
DISEASES.

DISCOVER GENEKA'S NOVEL LINE OF PRODUCTS AND SERVICES AND REMAIN
AT THE FOREFRONT OF GENETIC, PROTEOMIC AND TRANSCRIPTOMIC
RESEARCH.

GENEKA BIOTECHNOLOGY INC.
SPECIALISTS IN FUNCTIONAL GENOMICS, PROTEOMICS & GENE REGULATION

- Tel: 1-888-343-6352 » Fax: 1-888-528-9225 » Web site: www.geneka.com ¢ E-mail: info@geneka.com
International Distributors * Australia 61-2-9521-2177 (toll free in Australia 1800-251-437) ¢ Austria/Germany/ Switzerland 49-(0)-40-85-32-600
(toll free in Germany 0800-2466651) « BeNeLux 31-413-251115 « Denmark 45-39-56-20-00 ¢ Finland 358-9-584-121 « France 33-(0)3-88-18-07-22
» Greece 30-1-522-6547 « Italy 39-(0)2-381951 « Japan 81-3-5684-1620 « New Zealand 0800-444-157 « Norway/Iceland 47-22-20-0137 « Spain
34-91-551-54-03 « Sweden 46-8-30-60-10 » Taiwan 886-2-233-18111 « United Kingdom /Ireland 44-(0)-1223-316855
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www.sciencecareers.org

If you'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 yod Il find hundreds of job postings. employer profiles, a resume/CV
database and an e-mail alert service that will bring jobs directly to you. With ScienceCareers.org

you'll have all the tools you need to pound the pavement without ever hitting the street. www.sciencecareers.org




Isn’t it time to
move beyond
spreadsheets?

v _ Improve your technical graphing and analysis capabilities with SigmaPlot
SRR After all, isn’t your time best spent performing research? You need to

s BIAGNG "
riadiononn® - A

create compelling publication-quality graphs — without spending all
day in front of a computer. Scientists like you designed SigmaPlot to
perform technical graphing and analysis functions. SigmaPlot’s award-
winning interface and interactive wizard technology guide you, step-

by-step, through graph creation and data analysis.

Create your exact technical graph

Select from over 80 2D and 3D scientific graph types to clearly present
your research. Customize all graph attributes including axis breaks,
e e error bars, symbols, colors, and fonts. Add multiple axes, equations,

symbols, maps and other items to personalize your presentation.

Analyze your data quickly and easily

Fit a curve or plot a function and get a report of the results in seconds.
Use the Regression Wizard to fit nearly any equation — including
piecewise continuous, multifunctional, weighted and Boolean
functions. Select up to 10 variables and 25 parameters.

Maximize your productivity

Automate repetitive tasks with SigmaPlot’s easy-to-use macro
language. Click on the VB-based macro recorder to record your steps
and save your macros for later use. Automatically acquire your data by
linking SigmaPlot to other applications.

Over 100,000 research professionals have made SigmaPlot the
technical graphing standard!

“In my experience, [SigmaPlot] is the most complete, easiest
to use, scientific plotting package on the market today.”

Donald P. Gaver, Il
Associate Professor of Biomedical Engineering, Tulane University

Download a FREE  www.sigmaplot.com
trial copy today! 1.800.345.4740

For distributors worldwide, visit
www.spssscience.com/talk

D SIGMAPLOT

Exact Graphs for Exact Science
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PCR clean-up.

Why waste

time with it when you can

Fig. 1. Fluorescent sequencing results of a 100 bp
pUC18 PCR fragment sequencea with a -20 Fwd
primer using the DYEnamic ET Terminator Cycle
Sequencing Kit (Amersham Pharmacia Biotech).
Data generated for USB by Cleveland Genomics
(clevelandgenomics.com), a research service com-
pany. PCR clean-up performed with: (a) ExoSAP-IT;
(b) a column designed for PCR clean-up. Base
miscalls in (b) are due to inherently low yields

of short PCR products when using columns.

Fig. 2. Autoradiograms of a 20.7 kb Lambda
PCR fragment sequenced with MBL202 Fwd
primer using USB's Thermo Seguenase
Radiolabeled Terminator Cycle Sequencing Kit.
PCR clean-up performed with: (a) ExX0SAP-IT; e
(b) a column designed for PCR clean-up. = ; One Tube/One Step

IGATCCCCGGAITACC GAG CTOG AATTCGT BATCAT GTCAT A N § PCR clean-up
0 40 0 &0 - i
N 4‘" > 100% recovery of
Fig. 1(a)
W, ,,.g both small and long
\ | A f PCR products

/ , X -
J‘A ' Economical for high

AT
AL "“"AA LALLM throughput purification

54 I CCCCEEETICGAG C NLGAA

SO ASCATETC T A - ‘ Less hands-on time
60 than other methods

L Y

Scaleable to handle

large volumes @ USb
7, ;

Rediscover the chemistry ™

20
24

Fig. 1 (b)
v

|

it i
A .kdu i

Need an easy way to clean-up PCRT products, especially before seqguencing? Without using a column ~ ©2000 USB Corworaton USB and

0G0 design are registered trademarks
™F

. of USB Corporation. ExoSAP-IT and the
Using EXODUClease | phrase ‘Rediscover the chermistry’ a-c

trademarxs ¢of USB Corporaton

or beads? And, without losing product? USB has a solution. Just ExoSAP-IT
to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one

USB Corporation
26111 Miles Road
Cleveland, OH 44128

.321.9322
To purchase outside the United States, please contact USB's authorized distributor, Amersham Pharmacia Biotech 800.321.93
Please visit our website at www.usbweb.com for regional information www.usbweb.com
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TThe Polymerase Chain Reaction (PCR) is covered by patents owned by Roche Molecular Systems and F Hoffmann-La Roche Lid FPatent pending on product. The method of use is covered by the following patents: 5.756.285 and 5.741 €7¢

tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your
PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents.



Affordable

TERM LIFE INSURANCE FOR AAAS MEMBERS

This program is administered by Seabury & Smith, a Marsh & McLennan Company. Some plans may not be available in all states.
The term life insurance plan is underwritien by New York Life Insurance Company, 51 Madison Avenue, New York, NY 10010.
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Steer to
these coordinates...
www.sciencecareers.org

Finding your way to the right job is

sometimes like sailing in uncharted waters.
Science Careers can help you navigate through the
myriad career options with its fast, searchable
jobs database and other useful career information.

Science Careers

www.sciencecareers.org

Chart the right course for your career.




