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The Standard to Advance
Microarray Research

¥ Standard for accurate and consistent
data comparison

* High-quality total RNA for microarray
gene-expression profiling

* Extremely large lot sizes ensure
consistency hetween experiments

--Stratagene’s Universal Human Reference RNA
_ == provides the microarray community with a high-
4 quality standard to allow accurate and consistent
/5’/ evaluation and comparison of gene expression
<7 microarray experiments. Universal Human Refer-
% ence RNA allows direct comparison of data from 5
7 different experiments and between labs using the .
ﬂﬂ same reference.
]

Stratagene’s Universal Reference RNA is com-

posed of total RNA from a wide variety of human
cell lines, providing broad hybridization coverage
to genes on essentially all human arrays. Large T

lot sizes ensure consistency between experi-

) ments and stringent production procedures
[Ei minimize lotto-lot variability.
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STRATAGENE USA and CANADA . K&\QY\X\ 3

TR R Rta 2 s 1304 Universal Human Reference RNA

g@g&jﬁ&:&aﬁgﬁgﬁﬁmmm, The standard to advance microarray research
e soR00 TR 00
TECHNICAL SERVICES: 00800 7400 7400

Aust
0800 312525 Universal Human Reference RNA (2 x 200 jug) #740000

France
00800 7000 7000 or 0800-100391

INTERNET
email: techservices@stratagene.com
website: www.stratagene.com
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No alkaline lysis or cell harvesting
...that’s music to your ears.
Fast, easy plasmid purification with CONCERT" 96.

For rapid, simple high-throughput DNA isolation,
the CONCERT™ 96 Plasmid Purification System is
music to your ears. Get purified plasmids from
up to 96 samples at the same time, without all
the hassles of alkaline lysis or cell harvesting.

Quick, easy protocol. Save time and labor by
eliminating the numerous steps associated with

cell harvesting and alkaline lysis. With CONCERT™ 96,
simply load bacterial cultures directly onto the purification

matrix. In just 45 minutes you'll have your plasmid.
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United States Headquarters:
Invitrogen Corporation

1600 Faraday Avenue

Carlsbad, California 92008

Tel: 1 760 603 7200

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

Email: tech_service@invitrogen.com

European Headquarters:

Invitrogen Ltd

3 Fountain Drive

Inchinnan Business Park

Paistey PA4 9RF, UK

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

Email: eurotech@invitrogen.com
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Superior sequencing results. Templates
isolated using CONCERT™ 96 produce high-
quality sequencing data and increased read
lengths. That means you'll get more of the
valuable information you need out of each
experiment. Whether you're doing automated
sequencing, PCR, restriction digests, or cloning,
CONCERT™ 96 is the system for you. For rapid plasmid
purification with superior results try CONCERT™ 96.
Tune in to Invitrogen today.
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High-quality capillary sequencing
data from templates produced
using CONCERT™ 96.
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France 0800 23 20 79

Germany 0800 083 0902

Hong Kong 2407 8450

India 11 577 3282

Italy 02 98 22 201

Japan 03 3663 7974

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

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

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

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

UK 0800 838 380

Other countries see our website
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IS YOUR SEQUENCING
ABOUT TO MOVE

forward

OR BACK?

" High quality sequencing data is critical to moving forward in yout ’

as you know, the sequencing chemistry you use will directly imgl
But did you know this: you may soon be told to chan “

chemistry. At that point, ask, “To what? Will it be as bright and &
lose signal? Will | have to change my workflow to make it work? Wil
same easy clean up process as before?” Ask questions, then test
DYEnamic™ ET terminator chemistry from Amersham Pharmacia Biotech—né
available for all ABI PRISM™ instruments.

Put DYEnamic ET Terminator Cycle Sequencing Kit to the test
DYEnamic ET chemistry has reliably sequenced billions of bases in some of the
largest sequencing facilities in  the world. Want to move forward in your
sequencing with the proven chemistry agifkits? Go to www.apbiotech.com
and order a test kit at our special prg ) )

mmmpmmegeem SR : amersham

Buckinghamshire, England HP7 INA.
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Scienceonline

www.scienceonline.org

science magazine www.sciencemag.org

SCIENCE EXPRESS www.sciencexpress.org
Linearly Polarized Emission from Colloidal Semiconductor
Quantum Rods ). Hu et al.

Linearly polarized emission from quantum dots should open up new applica-
tions in biological imaging and in display technology.

Evidence for Substantial Variations of Atmospheric Hydroxyl Radicals in the Past
Two Decades R.G. Prinn et al.

After rising steadily through most of the 1980s, the global concentration of atmospheric
OH is shown to have fallen over the past decade to below its 1978 level.

Promotion of NEDD8-CUL1 Conjugate Cleavage by COP9 Signalosome S. Lyapina et al.
Interactions of the COP9 Signalosome with the E3 Ubiquitin Ligase SCF™®" in

v Mediating Auxin Response C. Schwechheimer et al.

838  photomorphogenesis in plants likely involves interactions between the signalosome and

one of the SCF ubiquitin ligases to promote reversible modification of target proteins with
the ubiquitin-like molecule NEDD8.

TECHNICAL COMMENTS
Bacterial Genomic Reorganization upon DNA Replication

Myllykallio et al (Reports, 23 June 2000, p. 2212), studying the circular genome of the archaeal species
Pyrococcus abyssi, found evidence for a single origin of bidirectional replication and for a region of termina-
tion of replication opposite it; further, they reported that “as in Bacteria, the chromosomal region contain-
ing the replication terminus was a hot spot of genome shuffling.” Makino and Suzuki comment that their
study of a closely related Pyrococcus species “suggests that the orientation of a 350-kb region was reversed
relative to the rest of the genome at some point” in the evolution of the two species—with the center of
the inversion close to the replication origin—and outline “a general model of genomic reorganization” to
explain these observations. Zivanovic et al, in their response, discuss some of the implications of their own
data and the Makino and Suzuki model for studies of archaeal genomic rearrangements.

The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/292/5518/803a

science's stke

Perspective: New Functions for DNA Binding Domains A. Rao

How interactions with subtly different DNA sequences can influence gene activation or
repression by the same transcription factor.

science’s next wave

Global: Careers in Clinical Writing

This month’s special feature correspondents reveal their own diverse, and informative,
experiences in a writing career that can keep you connected with scientific research.

www.stke.org

www.nextwave.org

US: Job Search Bias—Is It Real or Am I Just Imagining It? S. Summerour Clemmons

Our guest “Tooling Up” columnist helps you to spot the differences between real and
perceived bias during the job search process.

Germany: Wanted—>500 Patent Lawyers! E. von Ruschkowski

To keep up with the continuing flood of biotech patent applications, the European Patent
Office is hiring . . . and how!

GrantsNet NeuroAIDS
www.grantsnet.org www.sciencemag.org/NAIDS
RESEARCH FUNDING DATABASE EXPERIMENTAL WEB SITE
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Meetings and

Announcements: Our
Meetings and Announcements
database is now fully search-
able, to make it easier than
ever to find a meeting in

your field. Check it out at
www.sciencemeetings.org.

/ 11 MAY ISSUE

Diversity: Employers are
finding that diversity helps
create teams that can see prob-
lems from several points of
view and find creative solutions
to these problems. Look for
the ad supplement in the

11 May issue.

AD SUPPLEMENT / IN THIS ISSUE

Technologies in DNA
Chips and Microarrays,
Part 1: This ad supplement
takes an in-depth look at this
leading-edge area that allowed
researchers to complete a
working draft of the human
genome in remarkably short
time. Look for it on page 949.




From Sample to Results in
Less Than Three Hours

Perform nucleic acid purification and analysis more quickly and more
precisely with MagNA Pure LC and the LightCycler Instrument.

Process samples faster: Isolate DNA, RNA, or
mRNA in less than two hours, then view quantitative
PCR results on-line only 30 minutes later.

Fully automate sample processing: Combine
MagNA Pure LC, the LC Carousel Centrifuge, and the
LightCycler Instrument to process samples with minimal
“hands-on” time, freeing technicians for other research.

Achieve greater precision and flexibility:
Precisely control pipetting, reaction set-up, and
thermal cycling temperatures to obtain more
accurate, reproducible results.

For more information, visit our web site
http://biochem.roche.com/lightcycler
or contact us at (800) 428-5433.

MagNA Pure and LightCycler are trademarks of a member of the Roche Group.
The technology used for the LightCycler is licensed from ldaho Technology. Inc.
© 2001 Roche Diagnostics Corporation. All rights reserved.
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Genomic DNA isolation
from 32 samples of
human whole blood using
MagNA Pure LC. No visible
intra-assay variance.
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Dual-color genotyping using the LightCycler Instrument.
A. Schematic of the PCR. B. Melting curve analysis was
performed on different genotypes at codons 112 and 158 of the
Apo E sequence (in channels 2 and 3) to discriminate wild type,
heterozygous, and mutant genotypes.

Roche Diagnostics Corporation
Roche Molecular Biochemicals
Indianapolis, IN
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CREDIT: L. F. SCATENA £T AL

SUMMARIES OF RESEARCH IN THIS ISSUE

THIS WEEK IN Science

Monitoring Electron
Paths in Atoms

When an intense laser field in-
teracts with an atom, the excit-
ed electrons driven by the laser
field can be pulled from the nu-
cleus, perform some complex
orbits, and then be driven back
to the nucleus, where they can
scatter or recombine. Although
it is often possible to calculate

edited by Phil Szuromi

Oil and Water Try to Mix

The interfaces between different liquids are
notoriously difficult to probe experimentally
because the signature of the molecules at the
interface must be separated from that of the surrounding bulk lig-
uid. Vibrational sum frequency spectroscopy is one of the few
techniques that can overcome this problem. Scatena et al. (p. 908)
used this method to probe the hydro-

gen bonding and orientation of :
water molecules at organic-

any object trapped within the
optical field is also rotated as
the corkscrew is turned.

Ironing Out
Vibrations

Phonons are elementary vibra-
tions of solids that influence
many of their fundamental
properties, but describing their
variations with pressure and

water interfaces. Contrary to
the conventional picture of |
strong hydrogen bondlng
between water molecules |
near fluid hydrophobic

surfaces, they find that

the water molecules are
weakly bonded and are par-
tially oriented by interac-
tions with the organic phase.

quantum-mechanical descrip-
tions of such processes, they of-
ten can be difficult to appreci-
ate. Feynman’s approach to
quantum mechanics, which in-
volves summing over all possi-
ble paths, or quantum trajecto-
ries, provides a somewhat more
intuitive description of the pro-
cesses involved, but many ex-
periments have been difficult to

temperature, especially at ex-
treme conditions, can be diffi-
cult to do in practice. For ex-
ample, for iron, which primarily
i makes up Earth'’s core, many of

these properties have yet to
match seismic measurements
or heat-flow data accurately.
Mao et al. (p. 914) now com-
bine both an experimental ap-
proach using a modified dia-

describe in this fashion because

of the shear number of paths involved. Saliéres et al. (p. 902; see the
news story by Seife) used a polarized laser field to limit the number
of possible paths and show that the quantum orbit approach can
describe the processes.

ATight Squeeze

What happens to fluids when they are confined to very small
spaces? The surface force apparatus, in which molecules are con-
fined between cylindrical mica surfaces whose separation is care-
fully controlled, has been used to determine forces as a function
of separation distance. Heuberger et al. (p. 905; see the Perspec-
tive by Israelachvili and Gourdon) have built an extended surface
force apparatus in which fast spectral correlation improves the
instrument resolution by a factor of 10 to 30. They probed the
behavior of liquids for separation distances much smaller than
molecular dimensions and coutd measure both the pressure and
specific volume of the samples. They present data both for the
case where the sample coexists as a liquid and a gas and for the
case where only one fluid phase is present and continuum behav-
ior no longer applies.

Rotating with Light

Microscale objects can be readily translated with light beams
(“optical tweezers”), but the methods that have been developed
to add rotational control have been limited by the properties of
the materials to be manipulated. Paterson et al. (p. 912) introduce
a generalized technique that allows rotational control over arbi-
trarily shaped objects. The interference of a laser beam with a he-
lical component in the electric field and a plane wave results in
the formation of a light beam with a corkscrew-shaped intensity
profile. By varying the path-difference between the two beams,

X' published online in Science Express

. mond-anvil press and nuclear-
resonant |nelast|c x-ray scattering measurements with ab initio
calculations to infer the phonon density of states at pressures up
to those of Earth’s core. These results indicate that the mean
atomic number for the core is higher than that for pure iron and
suggest the presence of some nickel in the core.

Organics in the Oceans

Much of the organic carbon in the ocean is actually not in organ-
isms themselves but is present as dissolved organic matter
(DOM) in seawater. It has been difficult to characterize DOM,
yet understanding its origin, dynamics, and its further availability
to organisms is critical to quantifying the role of the oceans in
the global carbon budget. In a laboratory study, Ogawa et al. (p.
917) examined and traced organic matter as it was processed by
naturally occurring marine bacteria. Ocean bacteria play a criti-
cal role in processing most of the oceans’ DOM as well as pro-
ducing the large amount of DOM that is refractory or that has
low bioavailability.

Helping with Her Coat

Phospholipase C (PLC) hydrolyzes a membrane phospholipid to
produce two second messengers that can in turn function in cel-
lular signaling pathways. Fukami et al. (p. 920) examined the
PLC34 isoform, which is localized to the acrosomal region of
sperm. Upon disrupting the PLCS4 gene in mice, the resultant
males were either sterile or produced very few progeny. The
sperm were unable to interact appropriately with the egg coat,
the zona pellucida. Because PLC84 is essential for an early step in
mammalian fertilization, greater insight into the function of this
protein may aid in understanding human fertility and have appli-
cation to contraception.

CONTINUED ON PAGE 807
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Plastic—A whole new
world of array technology.

Atlas™ Plastic Human 8K Microarray

Illustration inspired by the art of Juan Gris (1887~1429) & Piet Mondrian (1872-1944).

Now you can screen all named human genes in a single
experiment. The Atlas™ Plastic Human 8K Microarray
(#7905-1) contains sequences from more than 8,300
named genes printed in duplicate on our new plastic
support surface. Like our glass microarrays, we print

our plastic microarrays with thoroughly tested long oligo-
nucleotides (~80 bases) so that each spot’s identity is
confirmed. In addition, we have calibrated each microarray
using calibration standards for the most accurate cross-lot
comparisons.

Expression profiling of diabetic human skeletal muscle using the

Atlas™ Plastic Human 8K Microarray. 10 ug of total RNA from diabetic : . .
) h any of the benefits of both our nylon
human skeletal muscle tissue was isolated and labeled with *P using the Plastic prov1des many s y

Atlas™ Pure Total RNA Labeling System (#K1038-1). The probe was and glass arrays, with some powerful new ones. Like
hybridized to the Atlas Plastic Human Array according to the User Manual. glass, plastic arrays are nonporous, which greatly decreases
nonspecific background. Like nylon arrays, these films

N . L require no special equipment for imaging (just a standard
If you are considering using plastic microarray technology, try 4 P quip ging (j

. ; . hosphori , and can be stripped and reprobed. A

stripping and reprobing, which allows quick and easy
template alignment for high-throughput image analysis.

which includes a plastic microarray spotted with long oligos
representing 100 well-characterized human genes.

For more information, go to atlas.clontech.com. Call and order today!

BD Biosciences

Clontech

Discovery Labware
Immunocytometry Systems
Pharmingen

BD Biosciences Clontech

Visit www.clontech.com or call (800) 622-2566 (CLON) to order 'A‘"ﬁ 'BD

© 2001, BD Biosciences Clontech (AD14586) Circle No. 46 on Readers’ Service Card
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CREDIT: J. M. OGLE ET AL

Putting the Pieces Together

Atomic-resolution snapshots of the large and small subunits of the ribosome have now
been used to determine the structure of whole ribosome and to tease out some of its
inner workings (see the Perspective by Dahlberg). Yusupov et al. (p. 883; see the cover
N and 30 March news story by Pennisi) X have used the subunit struc-
5 tures to resolve a complex of the whole ribosome (large and small
P ko subunits) at 5.5 angstroms (A) with bound messenger RNA
s\ (mRNA) and transfer RNAs (tRNAs) that enter at the A or ac-
ceptor site, move into the P or peptidyl transferase site,
* and exit via the E site. What is now visible are the precise
physical relations between the three tRNA binding sites
and the interfacial bridges that underlie relative movement
of the subunits, which is the postulated means of coordinat-
ing the in-register translocation of tRNAs and mRNA. Ogle et
.24 al (p.897) show how the ribosome discriminates against near-cog-
*~ nate tRNA from their structures of the small ribosomal subunit in
7 complex with A-site tRNA and mRNA, with and without the antibi-
ot i B otic paramomycin, at resolutions between 3.1 and 3.3 A. Structural
changes in the small subunit allow specific interactions with the codon-
anticodon double helix that require Watson-Crick base pairing of the first two base
pairs. The antibiotic paromomycin partially induces these structural changes and so dis-
rupts decoding by facilitating binding of near-cognate tRNAs.

Glial Cells and the Synapse

Glial cells participate in the regulation of synaptic transmission by controlling neurotrans-
mitter diffusion and concentration in the synaptic cleft. Two reports explore the role of
glutamate and its receptors in this control (see the Perspective by Gallo and Chittajallu).
To investigate the role of glial glutamate uptake, Oliet et al. (p. 923) took advantage of a
substantial anatomical rearrangement between astrocytes and neurons in the hypothala-
mus during changes in reproductive state. During lactation, astrocyte ensheathment of
synapses and hence glutamate removal are reduced, which leads to changes in the ampli-
tude of evoked excitatory postsynaptic currents caused by activation of presynaptic
metabotropic glutamate receptors. Glial cells express AMPA glutamate receptor subunits,
the physiological role of which has been poorly understood. lino et al. (p. 926) altered the
function of Bergmann glial cells in the cerebellum by adding an AMPA receptor subunit
that renders the channels calcium impermeable. They observed major changes in the mor-
phology of the glial cell specializations around the synapses: The glial envelopment around
Purkinje cell dendritic spines became retracted. Removal of released glutamate was im-
paired and led to an unusual multiple climbing fiber innervation of Purkinje cells.

Managing Metabolic Models

Understanding gene function in complete genomes will require the integration of different
kinds of information in a way that will facilitate analysis and the generation of testable hy-
potheses. Ideker et al. (p. 929) have developed a systems approach to DNA microarrays,
proteomics, and physical interactions for probing the yeast galactose utilization pathway.
The pathway was perturbed by mutation and growth in selective media, and the changes
were assayed in approximately 6200 yeast genes. They generated and tested hypotheses
regarding the regulatory capabilities of Gal-1-P and galactose transporter.

A Natural Take on Preservation

Natural killer (NK) cells provide a vital link between innate and adaptive immunity and
play a specific role in protection against tumors and viruses. Several lines of study have
shown that NK cells operate through signals delivered by inhibitory and activation re-
ceptors, yet direct evidence for activation receptors in protection against pathogens has
been lacking. Brown et al. (p. 934) show that the NK activation receptor—LY-49H—
plays a critical role in the resistance of mice to infection with cytomegalovirus. LY-49
contains immunoreceptor tyrosine activation motif signaling motifs normally found in
lymphocyte membrane receptors, which suggests that NK cells may operate through
similar pathways of cell signaling as the cells of the adaptive immune response.
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www.sciencemag.org SCIENCE VOL292 4 MAY 2001

Let Kinexus track an
extensive range of
signaling proteins in
your experimental
model systems for
$499 per screen.

Brain - KPKS 1.0

The KINETWORKS™ Screening
Service from Kinexus Bioinfor-
matics Corporation is the most
sensitive, specific and cost
effective way to conduct cell
signalling research today.

= KINETWORKS™ KPKS 1.0 provides
simultaneous tracking of 75 known
protein kinases using validated
antibodies for expression and
phosphorylation-dependent
mobility shifts on SDS-PAGE gels.

= KINETWORKS™ KPSS 1.0 detects
over 100 phosphoproteins with
33 phospho-specific antibodies.

m Densitometric analysis of all
immunoreactive proteins detected
by each screen using 300 (KPSS)
or 500 (KPKS) micrograms of cell
or tissue lysate protein. Two week
turnaround.

Please contact us toll free at
1-866-KINEXUS,
INFO@KINEXUS.CA or
visit our website
WWW.KINEXUS.CA

1.7\
RN A

KINEXUS

Circle No. 64 on Readers’ Service Card




RESOLVING
THe RIDDLE:

T |
NUCLEOFECTION

/]
—~—

ovies tend to portray re-
M search scientists as people
out of this world,
And, they're not far off the mark,
Everyone knows that the DNA
must be in the nucleus in order to
work. But for decades people have
been taking a more tortuous route,
We have a shortcut:
Nucleofection™, The DNp
is quickly transferred into the
nucleus. Also of primary cells.
To do this you don't have to spend
a lot of money (which should
interest the controllers), and
" Nucleofection™ g really quite

simple (which should interest th
scientists whose time is costly).
And neither are viruges necessary’;
(which should interest all those
with a concern for safety). And if
you're not employing primary ce
for research you can still work ten
times faster with cell lines using
the Nucleofectorm, :
Afterall, it’s up to you into
which nuclei the DNA is being
transferred, The important thin
it gets there directly. For more
information click: www.

ircle No. 17 on Readers’ Service Card

ama - a

gene transfer begins here.




|

i
|
E new

96-well 0.2 mL block ' Dual 384-well 0.02 mL block 60-well 0.5 mL block

Flexible formats, uncompromised performance

Thanks to the new 60-well 0.5 mL block, the GeneAmp®PCR System 9700
now offers a high-volume option, for the ultimate in flexibility. But regardless of
the sample block you select, you’re investing in the industry’s premier thermal
cycler capabilities, including oil-free operation, compact 30 x 41 cm footprint,
intuitive graphical user interface, and high-speed, uniform heating and cooling.
Guaranteed performance and reliability, all within budget. For more information
orto place an order, call 650.638.5800, contact your local sales representative,

or go to www.appliedbiosystems.com.

The GeneAmp®PCR System 9700: we’ve got you covered.

GeneAmp® PCR System 9700

AR deied,
1

/Floche> PE Corporation is committed to providing the world’s leading technology and information for life scientists.
N PE Corporation consists of the Applied Biosystems and Celera Genomics businesses.
Applied Biosystems is a registered trademark of PE Corporation or its subsidiaries in the U.S. and certain other countries. Applied Biosystems develops and

] \' () produces its products in accordance with ISO 9000 quality system requirements. GeneAmp is a registered trademark of Roche Molecular Systems, Inc.
9000 The PCR process is covered by patents owned by Roche Molecular Systems and F. Hoffman-La Roche Ltd. For Research Use Only. Not for use in diagnostic ! ORDER ON-LINE
procedures. ©2000 Applied Biosystems store. app Iladblosyslsms. com

Circle No. 32 on Readers’ Service Card



http:www.appliedbiosystems.com

INTRODUCING OUR NEW

Mouse anp
H. pylori

- Gene Arrays

Panorama™ — The best view for gene expression analysis. Panorama™ Gene Arrays § Panorama Human Gene Arrays
provide a reliable, semi-quantitative and easy-to-use platform for expression analysis of * Human Cytokine
hundreds to thousands of genes simultaneously. ¢ Human Apoptosis

Microbial: Complete microbial genomes, Easy-to-use: Utilization of standard Panorama Mouse Gene Arrays
representing all ORFs. radiolabeling and hybridization techniques ) * Mouse Cytokine €E»
makes genome expression profiling possible - - 514 Genes
in any molecular biology lab. * Mouse Apoptosis €E»
icient: i - 243 Genes
Efficient: Use a.s httl(.-:- as 1pg t.otal RNA for Cost effective: Strip and re-probe for
probe preparation with optimized cDNA .
. . multiple use.
labeling primers.

Mammalian: Current and comprehensive.

Panorama Microbial Gene Arrays
Complete Genome Representation
e £ coli
* B. subtilis
* H. pylori €B»

Visit our website for a complete listing of the comprehensive genes represented on
Panorama™ Gene Arrays.

For more information, call 1-877-710-1503 or visit our Web site at www.sigma-aldrich.com/arrays.

availability, or racking

www.sigma-aldrich.com LEADERSHIP IN LIFE SCIENCE, HIGH TECHNOLOGY AND SERVICE %SIGMA

scientifi & mstm SIGMA-ALDRICH CORPORATION o BOX 14508 ¢ ST. LOUIS « MISSOURI 63178 « USA
Circle No. 41 on Readers’ Service Card




Visit us on the Web at discover.bio-rad.com. -.RA D
Call toll free at 1-800-4BIORAD (1-800-424-6723); outside the US, contact your local sales office. B'o

Circle No. 36 on Readers’ Service Card


http:discove~bio-rad.com

Know before you go.

Look into GeneTrove’s
gene target validation.

Turning genetic information into new therapies generate biologically based solutions to your

begins with GeneTrove's custom target validation genomic questions. Instead of just extrapolating
services. Our expertise in target validation in both from computational or expression analysis, you can
cellular and animal models can help move you into directly evaluate gene function — gaining essential
the drug discovery phase quickly, and with certainty.  information before you jump into drug discovery.

As the genomics division of Isis Pharmaceuticals, Rapid - results in weeks.
GeneTrove identifies highly selective antisense Versatile — any gene, many models.
inhibitors to specifically modulate gene Precise - gene-specific inhi

expression for in vitro and in vivo functional

genomics studies. We partner with you to
A DIVISION OF ISIS PHARMACEUTICALS, INC

www.genetrove.com 760}603-2331

h o Circle No. 49 on Readers’ Service Card
infogenetrove@isisph.com

& Copyright 2001 !sis Pharmaceuticals. Inc. GeneTrove™ is a trademark of Isis Pharmaceuticals. Inc. All rights reserved




ASP300/HBU/E

Different to the rest!
The NEW Leica ASP 300 Tissue Processor

On the surface, all tissue processors may seem the same. But now Leica Microsystems offers you something
different: a uniquely simplified instrument using the latest user-friendly, colour touch screen system. Smart
design and proven technology are combined to create a new standard in automated tissue processing. Allow

us to show you in your iaboratory why the Leica ASP300 is different.

@
Leica Microsystems Nussloch GmbH Phone +49 6224 1430
Heidelberger Strasse 17-19 Fax  +49 6224 143 200
g MICROSYSTEMS
D-69226 Nussloch www.leica-microsystems.com

Circle No. 39 on Readers’ Service Card



Science

1200 New York Avenue, NW
Washington, DC 20005
Editorial: 202-326-6550, FAX 202-289-7562
News: 202-326-6500, FAX 202-371-9227
Permissions: 202-326-7074, FAX 202-682-0816
Subscriptions: 800-731-4939 or 202-326-6417, FAX 202-842-1065

Bateman House, 82-88 Hills Road
Cambridge, UK CB2 1LQ
(44) 1223-326500, FAX (44) 1223-326501

eDITOR-IN-CHIEF  Donald Kennedy
epiTor  Ellis Rubinstein
MANAGING EDITOR Monica M. Bradford

DEPUTY MANAGING EDITORS
R. Brooks Hanson Katrina L. Kelner

NEWS EDITOR
Colin Norman

EDITORIAL/COMPASS SUPERVISORY SENIOR EDITORS Barbara Jasny, Guy
Riddihough, Phillip D. Szuromi; senior ebmorsperspecTives Orla Smith;
senior eprrors Gilbert ). Chin, Pamela J. Hines, Paula A. Kiberstis
(Boston), L. Bryan Ray, Linda R. Rowan; AssocIATE epiTors Lisa D.
Chong, Marc S. Lavine, Beverly A. Purnell, H. Jesse Smith, Valda

Vinson; EDITOR, SCIENCE ONUINE Stewart Wills; ASSOCIATE BOOK REVIEW EDI-
Tor Sherman J. Suter; AssocIATE LETTERs epimor Christine M. Pearce; IN-
FORMATION sPeciaLST Janet Kegg; coNTRBUTING eprTor Kevin Ahern; epi-
ToRIAL MANAGER Cara Tate; senior copy epmors Jeffrey E. Cook, Harry
Jach, Etta Kavanagh, Barbara P. Ordway; copy epiTors Jason
Llewellyn, Joshua Marcy, Monique Martineau, John Meade; eorrori-
aLcooroinaTors Carolyn Kyle, Ellen E. Murphy, Beverly Shields; pusu-
CcATIONs AssisTaNTs Chris Filiatreau, Joi S. Granger, Jeffrey Hearn,
Charlene King, Elise Laffman, Gail Murphy, Anita Wynn; eomoriat as-
sISTANT Patricia M. Moore; EDITORIAL SUPPORT AssisTANTs Osa Atoe,
Christopher Kenny, Yolanda Matthews, Brian White; executive assis-
TaNT Sylvia S. Kihara; ADMINISTRATIVE suppoRT Patricia F. Fisher

science_editors@aaas.org
science_letters@aaas.org (for letters to the editor)

science_reviews@aaas.org  (for returning manuscript reviews)
science_ bookrevs@aaas.org  (for book review queries)

(for general editorial queries)

NEWS seNIOR cORRESPONDENTS Eliot Marshall, Jean Marx; peputy News
epimors Robert Coontz, Jeffrey Mervis, Leslie Roberts; conTriBuTING
eoitors Elizabeth Culotta, Polly Shulman; News wairers Martin En-
serink, Laura Helmuth, Constance Holden, Jocelyn Kaiser, Richard
A. Kerr, Andrew Lawler (Boston), David Malakoff, Elizabeth Pen-
nisi, Charles Seife, Robert F. Service (Pacific NW), Gretchen Vogel,
John Davenport {intern}; CONTRIBUTING CORRESPONDENTs Marcia Bari-
naga (Berkeley, CA), Kathryn Brown, Barry A. Cipra, Jon Cohen
(San Diego, CA), Daniel Ferber, Ann Gibbons, Robert Irion, Charles
C. Mann, Virginia Morell, Evelyn Strauss, Gary Taubes, David Voss,
Ingrid Wickelgren; cov eorrors Linda B. Felaco, Daniel T. Helger-
man; ADMINISTRATIVE supPoRT Scherraine Mack, Fannie Groom; su-
Rreaus: Berkeley, CA: 510-652-0302, FAX 510-652-1867, Boston,

MA: 617-542-5098, San Diego, CA: 760-942-3252, FAX 760-
942-4979, Pacific Northwest: 541-342-6290

PRODUCTION DIRECTOR James tandry; manacer Wendy K. Shank;
ASSISTANT PRODUCTION MANAGER Rebecca Doshi; associates Vicki J.
Jorgensen, Tara L. Kelly, Jessica K. Moshell, Amanda K. Skelton

PREFLIGHT OPERATIONS DiRecTor David M. Tompkins

ART DEsIGN DIRECTOR C. Faber Smith; At oirecTor Alan T. Stone-
braker; nwustrators Cameron Slayden, Katharine Sutliff; associ-
ates Holly Bishop, Joshua Moglia, Debra ). Morgenegg, Preston
Morrighan; pHoTo ResearcHER Leslie Blizard

SCIENCE INTERNATIONAL

EUROPE (science@science-int.co.uk) EDITORIAL: SUPERVISORY SENIOR EDI-
Tor Andrew M. Sugden; senior ebiTorsperspecTives Julia Uppenbrink;
senior eDIToRs Caroline Ash, Stella M. Hurtley; associate epmors lan
S. Osborne, Stephen . Simpson, Peter Stern; EDITORIAL SUPPORT Jen-
ny Parker, Sarah Parker; ADMINISTRATIVE supporT Janet Mumford, Liz
Ellis, Viv Hogarth; News: European NEws epiTor Richard Stone, corre-
spONDENT Michael Balter (Paris: {33) 1-49-29-09-01, FAX (33) 1-
49-29-09-00); cONTRIBUTING CORRESPONDENT Robert Koenig (Bern);
John Pickrell (intern)

Asla Japan Office: Asca Corporation, Eiko Ishioka, Fusako Tamura, 1-
8-13, Hirano-cho, Chuo-ku, Osaka-shi, Osaka, 541-0046 Japan; (81)
6-6202-6272, FAX (81) 6-6202-6271; asca@os.gulforjp japan News
sureau: Dennis Normile (contributing correspondent, (81) 3-3335-
9925, FAX (81) 3-3335-4898; dnormile@twics.com); CHINA REP-
RESENTATIVE Hao Xin, (86) 10-6307-4439 or 6307-3676, FAX (86) 10-
6307-4358; science@public3.bta.net.cn; npia Pallava Bagla (con-
tributing correspondent (91) 11-271-2896; pbagla@ndb.vsnLnet.in )

pustisHER Richard S. Nicholson
ASSOCIATE puBLISHER Beth Rosner
MEMBERSHIP/CIRCULATION DIR. - Michael Spinella

MEMBERSHIP/CIRCULATION (membership@aaas.org) DEPUTY DIRECTOR
Marlene Zendell; memser services: ManaGer Michael Lung; senior see-
caList Mary Curry; coorpiNator Jantell Stone; speciausts Laurie Baker,
Pat Butter, Elizabeth Early, Katrina Smith; representative Elizabeth
Haberkorn; MARKETING: MANAGER Gregory Urqubart; PRODUCTION MANAG-
eR Lauri Sirois; associate Deborah Stromberg; EUROPE SENIOR EXECUTIVE
Ruth Jackson; executive Martin Paine; RESEARCH: MANAGER Renuka
Chander; BUSINESS AND FINANCE: MANAGER Teressa Ellis; ADMINISTRATIVE sup-
port Zadia McKinnon

SUBSCRIPTION SERVICES For change of address, missing issues,
new orders and renewals, and payment questions: 800-731-4939
or 202-326-6417, FAX 202-842-1065. Mailing addresses: AAAS,
P.O. Box 1811, Danbury, CT 06813 or AAAS Member Services,
1200 New York Avenue, NW, Washington, DC 20005

REPRINTS Ordering/Billing/Status 800-407-9190; Corrections
202-326-6501

MEMBER BENEFITS For Credit Card: MBNA 1-800-847-7378; Car
Rentals: Hertz 1-800-654-2200 CDP#343457, Dollar 1-800-800-
4000 #AA1115; AAAS Travels: Betchart Expeditions 1-800-252-
4910; Life Insurance: Seabury & Smith 1-800-424-9883; Other
Benefits: AAAS Member Services 1-202-326-6417.

FRNANCE AND ADVERTISING 8USINESS MANAGER Deborah Rivera-Wienhold; se-
NIOR ANALYST Randy Yi; AINANCIAL aNALYsTS Lisa Donovan, Jessica Tiemey-
Rubin; RIGHTS AND PERMISSIONS: AssOCLATE Emiilie David; assistanT Karen Lentz;

MARKETING: DIRECTOR John Meyers; RECRUITMENT MARKETING MANAGER Allison
Pritchard; assocutes Mary Ellen Crowley, Amanda Donathen; eecrronie
MeDwA: MaNAGER David Gillikin; INTERNET PRODUCTION MANAGER Lizabeth Har-
IMan; ASSISTANT PRODUCTION MANAGER Wendy Stengel; SENIOR PRODUCTION As-
soante Lisa Stanford; propuction assocures Carla Cathey, Mark Croatti,
Robert Owens, Louis Williams; ApMINSTRATIVE suppoRT Joyce Scott

PRODUCT ADVERTISING (science_ advertising@aaas.org) NATIONAL SALES
MANAGER Richard Teeling: 973-694-9173, FAX 973-694-9193 « NORTH-
EAST AND E. cANADA Elizabeth Pointek: 978-969-1542, FAX 413-480-
0008+ MiwesT Rick Bongiovanni: 330-405-7080, FAX 330-405-7081+
WEST coasT/w.canADA Neil Boylan: 415-673-9265, FAX 415-673-9267
* MID-ATLANTIC AND SOUTHEAST saLes Christopher Breslin: 443-512-0330,
FAX 443-512-0331 New MEDIA SALES MANAGER Chris Peterson: 410-560-
3960, FAX 410 560-3961 * UK/SCANDINAVIA/FRANCE/ITALY/BELGIUM/
NETHERLANDS Andrew Davies: (44) 7-071-226-216, FAX (44) 7-071-
226-233 * GERMANY/SWITZERLAND/AUSTRIA Tracey Peers: (44) 1-782-752-
530, FAX (44) 1-782-752-531 paean Mashy Yoshikawa: (81) 3-3235-
5961, FAX (81) 3-3235-5852 + TRAFFic MANAGER Carol Maddox; TRarric
associaTe Halimah S.Whitby; sentor saLes associate Sheila Myers

RECRUITMENT ADVERTISING (science_classifieds@aaas.org); ProbuCTION
MANAGER Jennifer Rankin; AssisTANT probucTioN MANAGER Deborah Tomp-
Kins; us. saLes MANAGER Gabrielle Boguslawski: 718-491-1607, FAX
202-289-6742; WesT COAST sALEs MANAGER Kristine von Zedlitz; gast
coAsT saLEs MANAGER Jill Steinberg; INTERNET saies manacer Beth Dwyer;
ASSISTANT SALES MANAGER Daryl Anderson; senior saLes cooRDINATOR Erika
Bryant; sates coorpINAToRs Rohan Edmonson, Caroline Gallina, Shirley
Young; saLks represenTaTIVEs Kathleen Clark, Jody Fenty, Christina
Geiger, Bren Peters-Minnis; assistants Sussy Castilla, Emnet Tesfaye;
associates Christine Hall, Dawn Bruno, Dina Freeman; PUBUCATIONS AS-

SISTANTs Robert Buck, Jane Vaughn; UK./EUROPE: SALES MANAGER Debbie
Cummings; PROMOTIONS cooRrDiNATOR Richard Walters; INTERNET saLes Ex-
ecumve Tracy Holmes; saLes executive Bonnie Price Lofton; ausTRauanew
ZEALAND: Keith Sandelt: (61) 02-9922-2977, FAX (61) 02-9922-1100
jaran: Mashy Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852

AAAS BOARD OF DIRECTORS RETIRING PRESIDENT, CHAIR Mary L. Good;
PRESIDENT Peter H. Raven; presient-eLecT Floyd E. Bloom; TReasurer
David E. Shaw; execumive ofricer Richard S. Nicholson; roarp Lewis
M. Branscomb; Nina V. Fedoroff; Karen A. Holbrook; Sally Gregory
Kohlstedt; Richard A. Meserve; Robert C. Richardson; Neena B.
Schwartz; Lydia Villa-Komaroff

Published by the American Association for the Advancement of Science
(AAAS), Science serves its readers as a forum for the presentation and dis-
cussion of important issues related to the advancement of science, includ-
ing the presentation of minority or conflicting points of view, rather than
by publishing only material on which a consensus has been reached. Ac-
cordingly, alt articles published in Science—including editorials, news and
comment, and book reviews——are signed and reflect the individuat views
of the authors and not official points of view adopted by the AAAS or the
institutions with which the authors are affiliated.

The American Association for the Advancement of Science was founded
in 1848 and incorporated in 1874. its objectives are to further the work
of scientists, to facilitate cooperation among them, to foster scientific
freedom and responsibility, to improve the effectiveness of science in
the promotion of human welfare, to advance education in science, and
to increase public understanding and appreciation of the importance
and promise of the methods of science in hurnan progress.

INFORMATION FOR CONTRIBUTORS
See pages 145 and 146 of the 5 January 2001 issue or access
wwwisciencemag org/misc/con-info.shtml

BOARD OF REVIEWING EDITORS

Frederick W. Alt Ton Bisseling Dennis W. Choi Chris D. Frith Michael LaBarbera
Children’s Hospital, Wageningen University Washington Univ. School Univ. College London Univ. of Chicago
Boston Seth S. Blair of Medicine, St. Louis Don Ganem Angus . Lamond

Edouard Bard Univ. of Wisconsin Joanne Chory Univ. of California, Univ. of Dundee
Univ. d'Aix-Marseille Il Mark Boguski The Salk Institute San Francisco Antonio Lanzavecchia

Frank S. Bates NCBI, NIH David Clapham James Gimzewski Inst. of Res. in

Univ. of Minnesota
Ray H. Baughman
Honeywell international

Henry R. Bourne
Univ. of California,
San Francisco

Stephen J. Benkovic Lewis M. Branscomb

Pennsylvania St. Univ. Kennedy School, Harvard Univ.
Michael J. Bevan Joseph A. Burns
Cornetl Univ.

Univ. of Washington

SENIOR EDITORIAL BOARD
John . Brauman, Chair, Stanford Univ.
Phitip H. Abelson, AAAS
Joseph L.Goldstein, Univ. of Texas Southwestern Med. Ctr.
Richard Losick, Harvard Univ.
Robert May, Univ. of Oxford
Marcia McNutt, Monterey Bay Aquarium Research Inst.
Vera C. Rubin, Carnegie Institution of Washington
Christopher R. Somerville, Carnegie Institution of
Washington, Stanford
Yoshinori Tokura, Univ. of Tokyo
Gerhard Wegner, Max Planck Inst. of Polymer Research, Mainz

BOOK REVIEW BOARD
David Bloom, Harvard Univ.
Michael S. Gazzaniga, Dartmouth College
Richard Shweder, Univ. of Chicago
Robert Solow, Massachusetts Inst. of Technology
David Voss, Science
Ed Wasserman, DuPont
Lewlis Wolpert, Univ. College, London

818

Children’s Hospital, Boston
Jonathan D. Cohen

Princeton Univ.
Daniel G. Colley

Centers for Disease Control
F. Fleming Crim

Univy. of Wisconsin
Robert Desimone

NIMH. NIH
Julian Downward

Imperial Cancer Research Fund
Hans Eklund

Swedish Univ. of

Agricultural Sciences
Gerhard Ertl

Fritz-Haber-Institut, Berlin
Paul G. Falkowski

Rutgers Univ.
Douglas T. Fearon

Univ. of Cambridge
Jeffrey S.Flier

Harvard Medical School
Richard Fortey

The Natural History

Museum, London
Yves Frégnac

Unité de Neurosciences

Intégratives et Computation-

nelles, CNRS, Gif-sur-Yvette

4 MAY 2001

VOL 292 SCIENCE

Univ. of California, LA
Alex Halliday
ETH Zentrum, Ziirich
Paul Harvey
Univ. of Oxford
Martin Heimann
Max Planck Institute
of Biogeochemistry, fena
Tasuku Honjo
Kyoto Univ.
Evelyn L. Hu
Univ. of California,
Santa Barbara
Herbert Jackie
Max Planck Institute for
Biophysical Chemistry,
Gattingen
Meyer B. Jackson
Univ. of Wisconsin
Medical School
Bernhard Keimer
Max Planck Inst. for
Solid State Research,
Stuttgart
Christian Korner
Botanisches Institut,
Basel
Anne Krueger
Stanford Univ.

Biomedicine, Bellinzona,
Switzerland
Anthony J. Leggett
Univ. of lllinois, Urbana-
Champaign
Norman L. Letvin
Beth Israel Deaconess
Medical Center, Boston
Richard Losick
Harvard Univ.
Raul Madariaga
Ecole Normale
Supérieure, Paris
George M. Martin
Univ. of Washington
Diane Mathis
Harvard Medical School
Andrew Murray
Harvard Univ.
Elizabeth G. Nabel
NHLBI, NiH
Shigekazu Nagata
Osaka Univ. Medical
School
Roger Nicoll
Univ. of California
San Francisco
Roy R. Parker
Univ. of Arizona

www.sciencemag.org

Michele Parrinelio
Max Planck institute for
Solid State Research, Stuttgart
Linda Partridge
Univ. College London
Suzanne Pfeffer
Stanford Univ. School of
Medicine
Stuart L. Pimm
Columbia Univ.
Danny Reinberg
Univ. of Medicine and
Dentistry-New Jersey
Janet Rossant
Univ. of Toronto
Erkki Ruoslahti
The Burnham Institute
David G. Russell
Cornelf Univ.
Terrence J. Sejnowski
The Salk Institute
Manfred Sigrist
ETH Hénggerberg, Ziirich
Susan Solomon
NOAA
Christopher R. Somerville
Carnegie Institution of
Washington, Stanford
Will J. Stewart
Marconi Caswell,
Towcester
Edward 1. Stiefel
ExxonMobil Research
and Engineering
Cliff Tabin
Harvard Medical School

Tomoyuki Takahashi
Univ. of Tokyo
Marc Tessier-Lavigne
Univ. of California,
San Francisco
Joan S. Valentine
Univ. of California, LA
Michiel van der Klis
Astronomical Inst. of
Amsterdam
Derek van der Kooy
Univ. of Toronto
Bert Vogelstein
Johns Hopkins
Arthur Weiss
Univ. of California,
San Francisco
Zena Werb
Univ. of California,
San Francisco
R. Sanders Willams
Univ. of Texas
Southwestern Med. Ctr.
lan A. Wilson
The Scripps Res. Inst.
Richard A. Young
The Whitehead Inst.
Martin Zatz
NIMH, NIH
Walter Zieglgansberger
Max Planck Institute
of Psychiatry, Munich
Maria Zuber
Massachusetts Inst.
of Technology


http://www.sciencemag.org
mailto:science_editors@aaas.org
mailto:science_letters@aaas.org
mailto:science_reviews@aaas.org
mailto:bookrevs@aaas.org
mailto:science@science-int.co.uk
mailto:asca@os.gulf.or.jp
mailto:dnormile@twics.com
mailto:science@public3.bta.net.cn
mailto:membership@aaas.org
mailto:advertising@aaas.org
mailto:science_classifieds@aaas.org
http://www.sciencemag.org/misc/con-info.shtmL
http://www.sciencemag.org

Finally, Efficient Intracellular Protein Delivery!

BioPORTER™ Protein Delivery Reagent

« Direct delivery of proteins, peptides, and various
macromolecules into cells

¢ Fast and efficient

 Easy to use and stable

BioPORTER protein delivery reagent is the first and only
lipid-based protein delivery system that effectively
translocates macromolecules into living cells.* BioPORTER
makes proteins or peptides directly available to cellular
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.

Now your protein or peptide can be directly available for a
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

To Order: 888-428-0558

Fax: 858-623-9494

10190 Telesis Court, San Diego, CA 92121, USA

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

Gene ‘Therapy Systems
“innovalions in gene thexapy"

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. BloPORTER reagent is a
new and powerful tool in the
functional genomics arsenal.

-Jacques Corbeil
Veterans Medical Research Foundation
Virology and Infectious Diseases Sections
ucsb

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 267B | Cells

80

0T

o
3

w
S
+

% Apoptosis

BioPORTER
reagent
only
Caspase-3 F
0T ony

Caspase-3/ Granzyme-B/ B-gal/

BioPORTER BioPORTER BioPORTER
reagent reagent reagent

Granzyme B (450 ng), Caspase-3 (3.3 ng) or B-galactosidase (2 pg) 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.

1 C Antibody/BioPORTER reagent

BioPORTER
reagent
only

Granzyme-B/
BioPORTER
reagent

Fig. B/C FITC-Antibody or B-gal | .. .
Delivery Into Mouse Fibroblasts Fig. D Functional Granzyme-B

: Delivery Into Jurkat Cells
FITC-labeled antibody (2 ig) or g2l | Granyyme.B (450 ng) or p-gal (1 ug)
(05 ug) were delivered with 2.5 pl o were delivered into cells growing in

BioPORTER reagent into NIH/3T3 .+

cells grown on coverslips in serum serun.l-free.medmn}i 24 hou;? aftgr

free conditions. Cells were examined proaiemegeglvery, ;fo M v{)ereﬂolvxvec Yy
: h analyzed for apoptosis by

4 hours after protein delivery. cytomerty using Annexin V-FITC.

Circle No. 92 on Readers’ Service Card



SHED

Clone!

Use Rapid-Screen
and Get Your
c¢DNA Clone
With Just

Three Sets

of PCRs!

ORIGEN E

. TECHNOLOGIES, INC.

& Taft Court, Suite 300

Rockville, Maryland 20850

To Order Call 1-888-267-4436
Phone: 301-340-3188

- Fax: 301-340-9254

" e-mail: custsupport@origene.com
- Internet: www.origene.com

PROVEN

Here’s Your

INTERNATIONAL DISTRIBUTORS

* Austria and Eastern Europe: RuP Margaritelia GmbH
(tel) +43 1889 18 19 (fax) +43 1889 18 19 20
" France: Cliniscience:
(tel) +433-142 53 1A 53 (fax) +33-1 46 56 97 33
Benelux Countries: Eurofg
{tel} +32 4 366 0150 (fax) +32 4 365 5103
‘G!rmazx AMS Biotechnologie GmbH
(tel) +a9 (0)69 288 082 (fax) +49 (0)69 133 76 880

(}el) 0800 22 555 63 (fax) +49 (0) 2241 9685 83

) (t:d) +39 02-5801 34 50 (fax) +39 02-5801 34 38
Sweden (tel) +46-8-3060
B - Switzerland (tel) +41 061- 795 9610
., ".United Kingdom: Cambridge Bioscience
(tel) m?mzza) 316855 (fax) +44 (01223) 360732

Rapid-Screen™ Libraries CATALOG #

[ __Human
Brain (Adult)
Brain (Fetal)
Colon
Heart
Kidney
Liver
Lung
Peripheral Blood Leukocyte
Placenta
Skeletal Muscle
Small Intestine
Spleen
Testis

| __Mouse
Brain (Adult)
Embryo (12.5-Day)
Embryo (19-Day)
Liver
Testis
Thymus

Brain (Adult)

POWERF UL

LAB-1001
LLFB-1001
LCO-1001
LHT-1001
LKD-1001
LLI-1001
LLU-1001
LPBL-1001
LLPC-1001
LMU-1001
LSI-1001
LLSP-1001
LTS-1001

MAB-1001
MEB-1001
MEA-1001
MLI-1001
MTS-1001
MTM-1001

RAB-1001

(HOW RAPID-SCREEN WORKS:)

Step 1: Screen 96-well Master

Plate by PCR (5000
clones/well; 500,000
clones/library)

Screen 96-well Sub- Plate
by PCR (50 clones/well)
Single colony screen by
PCR to identify final clone
(= 1 out of 50 colonies)

© Large cDNAs - insert size
as large as 6-10 kb

© Expression Ready - clones
contain CMV promotor

© Easy to use - no fliter
hybridization, no
radioactivity

© Clone with confidence - final
clones are not PCR products

Know your insert size even
before you proceed to isolate
your clone of choice!

Master-Plate PCR screen using a
pair of gene - specific primers to
identify the positive pools

(12 pools with 40,000 clones each)

Parallel screen using the 5’ vector-
derived primer and a gene-specific
reverse primer to determine extent
of 5’- end sequence.

Alternate screen using the 3
vector-derived primer and a gene-

Jaeaflc forward primer to

) , C r
For all other countries, visit the OriGene website Comprehensive Longest-Clone Screening Service termine extent of 3' sequence

§  orcali 3013403188 Circle No. 63 on Readers’ Service Card  available. Call OriGene for more information.
& ”'PCR is covered by pafenl‘s owned and tcensed by Hoffmnnn la Roche Inc. © 2001 OriGene Technologies, Inc
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NEW
ENGLAND

BIOLABS

MAPPING

THE

GENOME

ADVANCED BY A DIVERSE RANGE OF

8-BASE CUTTERS

FROM NEW ENGLAND BiOLABS
ENZYME SEQUENCE %GC CAT. #

GG/CGCGCC 100% R0558

1 e GGCCGG/CC 100% R0588
Not | GC/GGCCGC 100% RO189
SgrAl CPu/CCGGPyG 100-75% R0603
Sfit GGCCN4/NGGCC 100-60% RO123
Sbhfl CCTGCA/GG 5% vo101
[ Pmel GTTT/AAAC 25% R0560 ;‘
[ Pacl TTAAT/TAA 0% R0547

[ swal ATTT/AAAT 0% 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 YOU TRUST. TECHNICAL INFORMATION YOU NEED.

www.neb.com

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (378) 921-1350 email: i b.com X NEW ENGLAND
New England Biolabs Ltd., Canada Tel (800} 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb com o La ®
New England Biolabs GmbH, Germany Tel. 0800/BIOLABS (0}63/305-23-140 Fax 0B0O/BIOLABX (0169/305-23-149 email: info@de.neb.com ZO Slmt

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) 5534-0299; Belgium (0800)1 9815; Brazil {011) 3666-3565; China 21-6435-1839; Czech Rep. 0800 124683; Denmark {39) 56 20 00; Finland (3) 584-121;
France (1) 34 80 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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Perfect gDNA from Blood

12345678910 11121314151617 18

@ Ultra-pure genomic DNA

@ Extremely high-molecular weight
DNA, with no degradation

@ Suitable for long range PCR
(up to 24 Kb)

@ Consistent high yields

@ Rapid, easy handling

wHOBRORI Ve n P PO e we.
- -

@ Part of an ABI Model 3700 automated fluorescent DNA cycle sequencing of pUC19 prepared by the Perfectprep
Plasmid 96 Vac, Direct Bind method. Phred Q > 20 = 701.

@ Wide range of applications, @ Yields obtained using the Eppendorf Perfect @ Ultra-pure plasmid DNA ® Reproducible high yields
gDNA Blood Kit and from a competing product.
also for animal blood 20|0 Ml freshlh‘;ma" whole blood, 5 pl eluate in 96-well format @ Very consistent elution volumes
volume applied.
Lanes 1 and 18: A Hind Ill Marker i i i .
Lanes 1 and. Eppendor GDA Bload Ki [ ] Long read Iengt.hs with I.ow error ® Rapid, easy handling:
Lanes 10to 17:  Competing kit rate in sequencing reactions 96 samples in 30 minutes

@ Ultra-pure plasmid DNA in next
to no time

@ Consistent high yields

@ Outstanding results in sensitive
downstream applications (e.g.
sequencing, cloning, transfection)

@ Easy to handle

@ Culture sizes from 1 ml to 800 ml

Application Hotline:
+49 180-366 67 89

Yields in pg

- 3 &5 8 8

Midi-Preps
Bl Eppendort Kit

Maxi-Preps
[0 Competitor's kit

@ Yields obtained uéing the Perfectprep Kit and

a competitor's kit from different bacteria strains

with high-copy and low-copy plasmids

eppendorf

In touch with life
Circle No. 8 on Readers’ Service Card
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 - Internet: www.brinkmann.com

Phase Lock Gel®

@ Unique barrier simplifies the
phenol/chloroform extraction

@ Up to 30 % higher nucleic
acid yields

@ Simple pipetting or decanting
of the aqueous DNA solution

@ Reduced periods of contact with
phenol vapors

eppendorf® is a registered trademark.




ook YearS to Complete the Research,

M OnthS to Write the Paper, and

SeCOHdS 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 E“dNﬁ@
bibliographic databases, organize their references, and create bibliographies instantly and

automatically. And now, with EndNote 4, researching and writing is easier than ever before! Bibliographies Made

« 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.

I1S1 RESEARCHSOFT

b

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)

'ML-—”‘S‘U"

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.ni

Scandinavia: kundservice@programpaketet.se

Spain: stsc@ctv.es

Switzerland: info@scientific-solutions.ch

UK: sales@citewise.com

Circle No. 38 on Readers’ Service Card

© Copyright 2000 ISI ResearchSoft. EndNote is a registered trademark of the Institute for Scientific Information. All trademarks are the property of their respective companies.




 DNASTAR, Inc.. 7228 5. Park 5t Madison, Wi 53715 8SA wwiw.dnastar.com
Phone: Ellﬂéﬂﬁﬂ‘ﬂ‘?ﬁi‘!ﬁ FRN: ﬁﬂﬂ*ﬂ&ﬂ#ﬂﬁﬁ ewmaiilz info@dnastarcom
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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.

Microway offers five different Alpha
packaging  options —  4U
RuggedRack™, 3U, full tower,
QuadPuter and 1U. Our 264DP
features two 21264’s with up to 4 GB
of memory in our custom 4U
RuggedRack, which features front
accessible redundant power supplies
and hard disks. We also offer a dual
Alpha UP2000+ running at 833MHz
with 2GB of memory in all five
options. Our QuadPuter chassis
holds 4 processors and up to 4GB
memory. The 1U CS20 dual Alpha is
the highest density, computational
platform available.

® Microway Dual Alpha Rackmounts and

Towers For maximum performance choose
the Alpbha based 1U CS20, 4U UP2000+ or 4U
264DP - 833 MHz/DDR Cache

B Dual Pentium III and Pentium 4 Clusters

B Myrinet, Gigabit Ethernet or Dolphin Wulfkit
High Speed Low Latency Interconnects

B RAID and Fibre Channel Storage Solutions

Microway® Screamer™

Dual Alpha UP2000*
833 MHz, 4MB Cache in
RuggedRack™ Chassis
with Redundant

Power Supply Microway custom configures Linux,

NT and UNIX workstations,
clusters and servers plus state

“Most Powerful, Highest Density
Computational Platform On the Planet”

Microway Designs Cost-Effective, Custom
Linux and UNIX Workstations and Beowulf
Clusters for Genomic Research... That WORK!
Microway has been serving the scientific computing com-
munity since 1982, when our pioneering software made it
possible to use an 8087 in the IBM-PC. In 1987 we created
the world’s first PC parallel processing systems. Since then,
our QuadPuter™ architecture has migrated from
Transputers to i860s and finally to Alphas in 1995. Over the
past five years, we have engineered and delivered over 300
clusters that utilized PVM or MPI running on Tru64 UNIX or
Linux. As a software developer and hardware manufacturer,
we know the value of extensive testing and validation. We
are experts at configuring and validating the low latency
interconnects we employ in our clusters. Our technical sup-
port is legendary — the systems we sell arrive at your site
and WORK! Los Alamos chose Microway to maintain and
upgrade its 144 node Alpha Avalon Cluster because of our
reputation. Examples of large clusters which we have sold
include 400+ nodes at the University of

Wisconsin and 200+ nodes at P
Rockefeller University. Microway is pL 5 ,1'3
API Networks’ Top North f Z
American Channel Partner. i

Microwa

of the art RAID systems. If you need
a quality product that is fine tuned
and built to last, from a company
that will be around to support you
for years to come, Microway is
The Number One Choice.

Microway Scalable 25 Node 50 Processor
Cluster Using CS20 Dual 833 MHz Alphas
and Myrinet Interconnect Yielding Peak
Throughput of 82.5 Gigaflops.

Find out why over 75% of Microway’s sales come from
repeat customers. Please call 508-746-7341 for a
technical salesperson who speaks your language!

Visit us at www.microway.com

Circle No. 31 on Readers’ Service Card

Technology you can count on-

® -~
Research Park Box 79, Kingston, MA 02364 * 508-746-7341 ¢ info@microway.com



BioSource International knows that efficiency at the bench is
important to you. That's why our ELISA kits are developed and
manufactured to be rapid and easy-to-use bench top tools for basic
science research. Need to run multiple assays in a single day —
no problem! Many BioSource assays can be completed in under
3 hours. On average, you will save 90 minutes when you
choose a BioSource kit over a major competitor. Don’t wait any

longer, call BioSource today — we’ll stand the test of time.

e FREE Lab Countdown Timer!

Just order 1 BioSource ELISA kit and receive
a 3-channel 99 hour count down/up timer with
alarm FREE!

Al04/01

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.

Stop Discover BioSource ELISAS.

ELISA Time Comparison
Parameter BioSource R&D Savings
Rat TNF-a 2h 45m 4h 30m 1h 45m
Hu IFN-y 2h 45m 4h 30m 1h 45m
Ms TNF-a 2h 30m 4h 30m_ 2h

Hu IL-6 3h ) 4h 30m 1h 30m
Hu IL-18 2h 55m 4h 30m 1h 35m
Ms IL-6 3h 30m 4h 30m 1h
Average time saved 1h 30m!

C>

For research use only.

BIOSOURCE

GEEED INTERNATIONAL
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STILL MINING CELL BIOLOGY KNOWLEDGE
LIKE THIS?

KNOW MORE.

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

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

> Free 2-week trial http://cellspace.cellomics.com

Circle No. 53 on Readers’ Service Card



http:llcellspace.cellomics.com

Clone Arrays

Kick start your gene expression experiments!

GeneMAP pre-printed and customizable microarrays
from Genomic Solutions deliver proven quality and
rapid results out of the box. These microarrays offer an
affordable alternative to creating your own arrays.

You can also use GeneMAP as a screening tool.

* Once you identify a subset of GeneMAP genes on
which to focus your experiments, we can produce
custom microarrays of those genes for you quickly
and economically. As a result, GeneMAP reduces
your learning curve and helps eliminate costly
mistakes.

* Visit our website to view the array gene lists.

If you don’t see your genes of interest on one of
the pre-printed arrays, ask us about the genes

~=>= GENOMIC

.

- SOLUTIONS™

FUELING INNOVATION.
DRIVING DISCOVERY.™

www.genomicsolutions.com

available through our collaboration with gene
content providers and about the cost-effective
production of microarrays from those genes.
Each GeneMAP kit includes:
* Five pre-printed microarrays
e Five control arrays and control RNA
¢ Comprehensive instruction booklet
* Gene list
Hybridization buffer and Hyb Station
wash solutions.
Technical support is also available.
If you need faster microarray results, we have the
solution right out of a box - right now!

%> GENOMIC g
-SOLUTIONS" PerkinEimer-

See us at ASM, booth #830



ANN : :
DNA at your fingertips

Premier manufacturer
of Phosphoramidites
and Ancillary Reagents

Biochips, Microarrays and High Throughput
Screening are technologies that have special
needs. In order to meet these needs Annovis
offers DNA and RNA synthesis reagents in
all sizes ranging from 45mL to 20L. Inquire
today to see how Annovis' products can
bring limitless discovery to your fingertips.

www.annovis.com

Annovis, Inc.
34 Mt.Pleasant Drive, Aston, PA 19014 » 800.EASY.DNA ¢ Fax: 800.0L1.TO.GO * sales@annovis.com

Circle No. 9 on Readers’ Service Card
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Introducing myNeuroLab.com — | Creully Slcted
Just the Facts from the Neurolab,

Neuroscience Instrumentafion

~ Complete Product Specifications and
Robust Description and Operation Information

(itations of Relevant Journal Publications
Detailed Quotations/Proposals — Fast

Applications Advice/Troubleshooting Support
Immediately by Email or Phone

myNeuroLab.com has been designed
by professionals, for professionals. Your
neuroscience peers developed this resource
to provide the comprehensive product
information you need - quickly and
ccurately.

Visit myNeuroLab.com today to view its wide
selection of products. Or contact its experts
t 866.444.0944 for all the facts.

myNeurolLab.com

k A Coretech Holdings, LLC Business

NL-0803 2001, Coretech Holdings, LLC. All Rights Reserved MilA127
Circle No. 12 on Readers’ Service Card

Collaborate.

Create.

Cure.

At Genomics Collaborative, we're
shaping the future of medicine today.
Using our Global Repository™, we
seek to gain insight into the funda-
mental causes of complex diseases
through proprietary and collaborative
research projects.

We can offer you an integrated suite
of technologies that will enable you

U a Oratlve to find cures for complex diseases,

99 Erie Street, Cambridge, MA 02139 develop more accurate predictive

617.661.2400 * 617.661.8899 fax t00|5, and streamline your drug
development process.

www.genomicsinc.com
Circle No. 24 on Readers’ Service Card




Validate

)

www.ariad.com/r=zu2tion

2 ORI I G N
o

ARIAD’s benchmark technologies are used by hundreds of university and government labs
in genomics and proteomics research. ARIAD’s small-molecule compounds, suitable for
in vivo use, enable dose-dependent regulation of signal transduction, gene éxpression
and protein secretion. ARIAD Regulation Kits are available at the ARIAD website,
without cost to academic investigators.and through ARIAD’s licensing progrém to others.
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Copyright Gentech, 2001. Apple, the Apple logo, Mac, Macintash, and the Mac logo
are trademarks of Apple Computer, Inc., registered in the G5 and neher conentries

COSPIRITONRLY

Free your Desktop!

All the bioinformatics tools you neechin one application

,

Biotechnix 3q

The compiote bicimtormaacks sohsien fr musacul detagrs

BiotechniXxX 3d

The complete bioinformatics solution for molecular biologists

Download

Free Trial Version

www.biotechnix3d.com

Circle No. 50 on Readers’ Service Card

Developed by Gentech research labs.

sales@gentech.fr
phone : + 33 (0)4 93 95 68 30 —
fax: +33(0)4 93 95 68 27 Gentech®




* SHED NEW LIGHT ON PROTEOMIC
EXPERIMENT ACCURACY

The brightest way to analyze 2D GELS

One of the industry’s true luminaries has started a revolution in 2D gel image analysis. It's Z3 from Compugen - a fully automatic

software package designed to eliminate the time-consuming process associated with manual or conventional software analysis.
Using unique proprietary algorithms, including pixel-based differential expression calculation and the Raw Master Gel module,
Z3 achieves levels of accuracy previously unobtainable. And Z3 leaves the analysis bottleneck in the dark by providing results up

to 10x faster. For more information about the bright ways Z3 can increase your productivity, visit our web site at www.2dgels.com
or contact Z3@labonweb.com.

See us at:
PROTEOMICS

MAY 14-17, PHILADELPHIA, BOOTH 118 ! compugen
or contact us at (408) 730-2678 i

www.cgen.com

Circle No. 22 on Readers’ Service Card




ETECT. DISCOVER. IDENTIFY. "

\ARKER
The Next Generation in Single-Stranded
Fluorescent DNA Sizing Standards

* MapMarkers are compatible with most . T E T T e T e e e

MapMarker 400
fluorescent instrument systems.

* MapMarkers provide consistent intensities

and migration patterns.

i

*MapMarkers are avaitable labeled with

. P . Above is an example of

your choice of the most commonly used . Rhodamine-X labeled
/ ., \

4 ",

MapMarker 70-400 sizing
fluorescent dyes. i t standard run on ABI model
" { i \ 4 i | 310 Genetic Analyzer ™.
*MapMarkers are stable for 18 ?Ponths AN / Marker bands are 70, 80, 90,
- S - E 100, 120, 140, 160, 180, 190,
‘:Pf'(iperly stored. N 200, 220, 240, 260, 280, 300,
” " 320, 340, 360, 380, and 400

nucleotides long.

BioVentures, Inc.

Navigating Genetic Diversity™

Phone: (615) 896-7353 + Fax: (615) 896-4837
Email: support@bioventures.com
1-800-235-8938 (US & Canada)
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Introducing

GenePiXPro&O
array analysis software.

if you're looking for more flexibility and automation in your array analysis software,
look at what GenePix Pro 3.0 has to offer:

¥ HTML and Visual Basic scripting

for custom control over data
acquisition, analysis and display.

¥ Customizable URL links to
web-based data.

¥ Automatic barcode reading
from images as they are acquired—
no more hand-held readers!

¥ Automatic spot finder aligns
feature indicators with image
features—even images from
third-party scanners.

¥ Scatter plot display of any
extracted analysis quantity
against any other quantity.

¥ Automated workflow control—
run scans and save images with
the push of a button.

¥ Integrated array list generator
makes it easy to map clones from
multi-well plates to arrays.

A stand-alone package
that pays for itself

If you are not a current GenePix
4000 scanner customer, use
GenePix Pro 3.0 as a stand-alone
analysis package. Buy up to three
copies and apply the cost
directly to the future purchase of
a GenePix 4000 scanner.

. GenePix Pro 3.0 is a fully integrated
acquisition and analysis software
package for the GenePix 4000 scanner.
By popular demand, it is now available
for the analysis of images imported from
" third party scanners.

xAxan Instruments, Inc.

- <,
GenePix is a trademark of Axon Instruments, Inc. /%
© 2000, Axen Instruments, Inc.

Find out more
To get more
details and a list
of International
Distributors, call
+1-510-675-6200 or visit our
web site at www.axon.com.
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Award-winnin

Douglas Heithoff

research completed at.

[ _ Alka Agrawal (Grand Prize Winner)

[

Rafal Ciosk

*— Yale University [USA]

University of California, Santa Barbara [USA]

Avraham Yaron

University of Vienna [Austria]

— Tokyo Institute of Technology [Japan]

Yuki uYam :iguc h 1

(PUT YOUR SCHOOL ON NEXT YEAR'S LIST.)

Did you complete your Ph.D. in molecular biology* in 2000? If so, then here’s a

Young Scientist Prize Selection Committee Young Scientist Prize Selection Committee
Science Science International

1200 New York Avenue, NW Bateman House

Room 1049B 82-88 Hills Road

Washington, DC 20005 Cambridge, CB2 11L.Q

USA UNITED KINGDOM

* For the purpose of this prize, molecular biology is defined as “that part of biology
which attempts to interpret biological events in terms of the physico-chemical
properties of molecules in a cell” (McGraw-Hill Dictionary of Scientific and Technical
Terms, 4th Edition).

Science

Hebrew University of Jerusalem [Israel]

chance to gain international acclaim for yourself and the research being
conducted at your school. Just describe your work in a 1,000-word essay. Then

submit the essay for entry into the 2001 Amersham Pharmacia Biotech & Science Prize.

The essay will be reviewed by a panel of distinguished scientists, who will then select

one grand prize winner and up to seven other winners. AMERSHAM PHARMACIA
TH L orine wi o BIOTECH & = SCIENCE
an ( nner will: I
e gr prize winner wi w J#;? e

* get his or her essay published in Science

i i %;,,,».‘; ‘igﬁu
* receive US$25,000 iFORYD

‘ G
* win a trip to attend the award ceremony SCIENTISTS

All other winners will receive US$5,000 and a trip to the award ceremony. Your
essay may be submitted in English, French, German, Spanish, Japanese or Chinese
(Mandarin). The closing date for entries is July 16, 2001. The Prize has existed
since 1995 and is offered as a means to motivate students in the hope that they

will continue their scientific research efforts.

Put your work (and face) in Science. Go to www.apbscienceprize.org where you

can read the full details as well as submit your entry form. Or use the contact

0

amersham pharmacia biotech

details (left) to find out more.



Simply intel

When all you need is high purity genomic DNA,
let the new KingFisher system do the work.

The KingFisher genomic DNA kit and KingFisher Magnetic Particle Processor gives you top
quality DNA from blood, cultured cells and animal tissues, twice as fast as other systems.
This complete package automates the hazardous, manual steps to deliver high molecular
weight DNA every time.

* High purity DNA
- Long chain DNA enables efficient PCR -
amplification and downstream analysis W W W W W e W
- High vyields from difficult samples -

- No sample cross contamination

There is no cross-contamination

. . between samples in the KingFisher

* Simplicity genornic DNA purification process.

- Reduces hands-on time Alternate wells in the KingFisher

N : . - : plate were loaded with blood and

- No extensive tr.ammg/msta[\at[on the others loaded with water, PCR-

- Ready to use kits product was only amplified from
the blood samples

* Intelligence

- Optimized instruments, kits and protocols
- One complete, compact system

- Fast safe operation

Thermo Hybaid

Thermo Hybaid Thermo Labsystems
Action Court, Ashford Road Helsinki, Finland
Ashford, Middlesex, TW15 TXB Tel. +368-9-329100
Tel. +44(0) 1784 425000 Fax +358-9-32910415
Fax +44 {0) 1784 248085 Franklin, USA
www.hybaid.com Tel. +1-800-522-7763

Fax +1-508-520-2229
A Thermo Electron Business www.labsystems fi
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P C R C LO NI NG ?@0LS|fromNovagen

You wanted simple economical choices for PCR cloning.
Here they are.

[A]

AccepTor™ Vector
Cloning Kits == [B]

for Taq and non-p

Simple Choices for PCR Cloning

Fast @ Efficient @ Economical

» N 800.526.7319
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Five million Americans are living with congestive heart failure.’
For 175,000 of them, current therapies may not be effective.
This SNP could mark the difference.

SNPstream An.other applTlfatlon for SNPstream™ Automated Genotyping Systems
using SNP-IT™ Technology.

Automated SNPIT Technology from Orchid is th o solution with doc d

Genotyping -IT Technology from Orchid is the genotyping solution with documente

accuracy >99.9%, surpassing direct DNA sequence analysis. Using Orchid’s
SYStemS patented SNP-IT Technology, SNPstream systems provide cost-effective,
high-performance automated screening for any SNP at any scale.

Any SNP—name the SNP, Orchid delivers the fully validated assay.

Any Scale—from 500-25,000 genotypes per day. p o2 §;§;‘5
. . . ek ) Y,
For information on SNPstream Automated Genotyping Systems *\":‘y@) ‘%@2« :
L . # B s
call (609) 750-2200, or visit us at www.orchid.com. : ‘f‘aj:%:«;j :
- "@’@(&Q “
SNP-IT and SNPstream are trademarks of Orchid BioSciences, Inc The way people Who do SNPS do SNPS' O [{C, H l [)»P
rchid logo and icon are trademarks of Grehi 1gdciences, Inc.
(OF)ZE;UIOgrr,h\d%lnScnenne‘.\,?nc ks o el B !
" Living with Heart Failure. American Heart Assactatian; 1999
hitp:/www americanheart arg Orchid BioSciences, Inc. o 303 College Road East e Princeton, NJ 08540 o 609-750-2200 e 888-398-9352
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Don’t Risk Missing
This Gene...

-

“Quanthrray--
help take the risk |
out of your experiments

a f you are missing important data points in your microarray
experiments because of poor image acquisition or cumber-
some data analysis then the ScanArray® and QuantArray®
may be your answer. Through a reliable confocal scanning
instrument with true 5pum resolution, they provide the
highest quality image capture available today.

ScanArray

® State-of-the-art confocal scanning

® Real pixel resolution of 5pym

B Sequential imaging of up to 5 colors

B Adjustable laser power and PMT settings allow for
optimum sensitivity

® Uniformity and repeatability of less than 5%

QuantArray

® Flexibility of spot analysis

B Powerful algorithms that optimize signal to noise

® Robust, automated spot quantitation

Call, write, fax or visit our web site today.
No risks just rewards...

Packard
e BioScience
Packard BioChip Technologies, 39 Manning Road, Billerica, MA 01821 U.S.A. BiOChip TeChnOIOgies LLC

Toil Free: 1-888-323-9681, Fax: 978-663-8917, Web site: http://www.packardbiochip.com, E-mail: array @ packardbioscience.com
For all international representatives, contact the Packard BioScience U.S.A. office.

Please call, fax or visit our web site — www.packardbiochip.com
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HUMAN FRONTIER SCIENCE PROGRAM (HFSP)
Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE

S\ Tel: 33 (0)3 88 21 51 21 Fax: 33 (0)3 88 32 88 97 E-mail: info@hfsp.org
Web site: http://www.hfsp.org

NEW UNIFIED PROGRAM OF RESEARCH SUPPORT

HFSP promotes basic research in the life sciences with special emphasis on novel and
interdisciplinary research, international collaboration and support for young investigators.

The Human Frontier Science Program (HFSP) supports basic research aimed at elucidating the
complex functions of living organisms. Emphasis is placed on novel, innovative and interdisciplinary
approaches to basic research which involve scientific exchanges across national boundaries. HFSP
previously supported 2 scientific programs focused on neuroscience and molecular biology. With the
dissolving of boundaries separating traditional biological fields, and the need to involve disciplines
outside biology in life sciences research, these separate programs have been unified into a single
scientific program by the HFSP Board of Trustees. Henceforth, a single committee will review all
grant applications, while a second committee will review all long-term fellowship applications. Both
committees are composed of leading international scientists.

CALL FOR APPLICATIONS FOR AWARD YEAR 2002
LONG-TERM FELLOWSHIPS

Long-Term Fellowships provide 3 years of support for postdoctoral research abroad in a laboratory
of the fellow’s choice. The final year of the Long-Term Feliowship may be used either in the host
laboratory or in the fellow’s home country. Third year funding in the home country can be postponed
for up to two years. Feliows must be either nationals of one of the member countries, or applying to
train in a member country.”

Applicants for the Long Term Fellowship program are expected to explore a new area of research
since frontier life science research in the 21st century will require investigators able to span more than
one scientific research field. Scientists trained in other disciplines such as chemistry, physics,
mathematics, computer science, and engineering are encouraged to apply for training in life sciences.

Deadline for Long-Term Fellowship Applications: 3 SEPTEMBER 2001

(awards to be announced in April 2002)

SHORT-TERM FELLOWSHIPS

Provide up to three months of support to learn new techniques or establish new collaborations in
another country. Applications are accepted throughout the year.

RESEARCH GRANTS

In 2001, the HFSP established a new procedure for the grant program requiring a letter of intent in
March of each year and submission of complete applications by invitation only in mid-September.
The next call for letters of intent for Award Year 2003 will appear in December 2001. Two grant schemes
are supported. Young Investigators’ Grants are for teams of scientists who are all within 5 years of
establishing an independent laboratory. Successful teams will receive $250,000 per year for the entire
team. Program Grants are awarded to independent scientists at all stages of their careers, and provide
up to $500,000 per year for the entire team.

*Current member countries include Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece,
Italy, Japan, Luxembourg, the Netherlands, Portugal, the Repubilic of Ireland, Spain, Sweden, Switzerland,
the United Kingdom and the United States.

Guidelines and application forms are available on the HFSP web site (www.hfsp.org)
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INTEGRATED
TECHNOLOGIES%

www.idtdna.com
800-328-2661
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HARIOT

The Vehicle
off the Future for
hydol Protein Transfection

There is no need to wait 24-48 hours for gene expression from
4-48 ho u rs a transfected plasmid. CHARIOT is a revolutionary new transfection
reagent which bypasses normal transcription-translation associated
for gene expression? with transfected gene expression. CHARIOT allows the researcher to
efficiently transfect a variety of cell lines with:

* Peptides * Proteins * Antibodies

CHARIOT is simply mixed with the peptide, protein or antibody

of interest and allowed to form a non-covalent complex, which
FIG. | Cells are not fixed is added to the cells. CHARIOT is serum independent and
transfection occurs within 2 hours.

Actin filament labeling of Applications:

human fibroblast (HS68) + in vivo delivery of antibodies, enzymes, regulators
cells using anti-actin antibody - delivery of inhibitory peptides

delivered by CHARIOT. - organelle labeling

(65% transfection efficiency) - protein half-life studies

* transient complementation studies

FIG. 2 Cells are fixed

FIG.3 CHARIOT delivery of a |0 kDa protein, labeled
with lucifer yellow at the C-terminus, to the nucleus of
human fibrobiast (HS68) cells. Cells are not fixed
(70% transfection efficiency after 30 min. incubation}

FIG.4 CHARIOT delivery of a 119 kDa
B-galactosidase protein into COS cells.
Cells are fixed and stained 2 hours
post-transfection.

(60% transfection efficiency)

CHARIOT Advantages

@ Allows for the transfection of

peptides, proteins and antibodies

@ Can be used to study living cells,

no fixing required
@ Serum independent

@ No need to generate

fusion proteins

@ Fast and efficient Forget about
© Non-cytotoxic DNA transf:

& Non-covalent complex th e P Ro

For more information, visit our website:
www.activemotif.com

8

Europe Toll Free 00.800.222.95430 Direct 322.653.0001
Japan Direct 03.5684.1622

Or call: 7z I F
North America Toll Free 1.877.222.9543 Direct 760.431.1263 %

Molecular Biology
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