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Do Your E. coli Cells Have Mammalian Envy?

Codon bias causes problems
Expression of recombinant pro-

teins in E. coliis fast, simple and :

provides extremely high yields.
However, codon bias occurs
when the ratio of codons-
used in the heterologous
gene product is different
than the available tRNAs in-
E.coli. Codon bias can cause :
low or nonexistent protein
synthesis, early termina- *
tion or mlsmcorporatlon

of amino acids
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COMPETENT CELLS

BL21-CodonPlus cells
have what it takes to express
proteins from other organisms!

. Stratagene has solved the problems

Two new BL21 strains have extra copies of

rare E, coli tRNA genes that are used more
frequently in other organisms. These strains
allow high-level expression of recombinant
genes that are difficult to express due to
codon bias.

Our side-by-side experiments show that BL21-
CodonPlus cells dramatically improve expres-
sion of recombinant proteins compared to the

BL21 parental strain.

BL21-CodonPlus™ Cells
Remove Godon Blas

BL21 (DE3) cells BL21-CoadonPlus™
(DE3)-RIL cells

Don't let codon bias
prevent expression of
your protein in E. coli!
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Plastic—A whole new
world of array technology.

Illustration inspired by the art of Juan Gris (1887-1929) & 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 pg of total RNA from diabetic Plasti : -
h astic provides many of the benefits of both our nylon
human skeletal muscle tissue was isolated and labeled with *P using the cp yo benefits of b o 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

S . L i ial i t for i ing (j t
If you are considering using plastic microarray technology, try require no special equipment for imaging (just a standard

ot e it Pl Moz ol K (K1345.1) phphrimter) nd o s el el

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!
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The plague doctor in clothing
worn to protect from conta-
gion, circa 1656. We are
haunted by images of the
horrors of disease and death,
but with the current influx of
data from microbial genomes,
we can expect some answers
to questions about how
microorganisms have evolved,
causing much fear. Apart
from using these data to
design new drugs and vac-
cines, we can also explore
what the molecular signature
of a microorganism may
mean to a host population
and predict more precisely
the effects of intervention.
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S YOUR SEQUENCING
ABOUT TO MOVE

OR BACKY

High quality sequencing data is critical to moving forward in your research. And
as you know, the sequencing chemistry you use will directly impact data quality.

But did you know this: you may soon be told to change your sequencing
chemistry. At that point, ask, “To what? Will it be as bright and as robust? Will |
lose signal? Will | have to change my workflow to make it work? Will | have the
same easy clean up process as before!” Ask questions, then test against
DYEnamic ET terminator chemistry from Amersham Pharmacia Biotech—now
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 and kits? Go to www.apbiotech.com

and order a test kit at our special promotional price.
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Extremely Large Variations of Atmospheric '4C Concentration
During the Last Glacial Period |. W. Beck et al.
Large variations in the atmospheric abundance of carbon-14, measured in a
stalagmite, indicate that the carbon cycle has changed substantially over the past
45,000 years.

Requirement of CHROMOMETHYLASE3 for Maintenance of CpXpG Methylation
A. M. Lindroth et al.

The gene CHROMOMETHYLASE3, a cytosine methyltransferase, maintains gene silencing in
the plant Arabidopsis by hypermethylating key regions of the genome.

Physiological Regulation of the Immunological Synapse by Agrin A. A. Khan, C. Bose,
L. S.Yam, M. J. Soloski, F. Rupp

PERSPECTIVE: Agrin—Bridging the Gap Between the Nervous and Immune Systems
A.Trautmann and E. Vivier
Agrin, a protein known to be required for neuromuscular synapse formation, is demonstrat-
ed also to contribute to the generation of the immunological synapse.

TECHNICAL COMMENTS

"Majorite” and “Silicate Perovskite" Mineral Compositions in Xenoliths from Malaita
Collerson et al. (Research Articles, 19 May 2000, p. 1215) presented evidence suggesting that xenoliths from
the island of Malaita, southwest Pacific, may have come from depths greater than 470 km, in view of the
presence in those rocks of transition zone and lower mantle mineral phases such as majorite and diamond.
Neal et al, in a comment, offer alternative interpretations of the mineral chemistry, geothermobarometry,
texture, and infrared spectroscopy data consistent with an upper mantle origin for the xenoliths. They con-
clude that “without definitive x-ray data . . . the deep-mantle interpretation for the mineral compositions
reported by Collerson et al . . . remains highly equivocal.” Collerson et al. respond that obtaining such
“definitive x-ray data” is "physically impossible,” as the Malatia majorites and perovskites would not be ex-
pected to have preserved their original crystallography. They go on to suggest several reasons why it is un-
likely that the majoritic chemistries reported in their original study instead represent orthopyroxenes, as
suggested by Neal et al.

The full text of these comments can be seen at www.sciencemag.org/cgi/content/full/292/5519/1015a
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Perspective: CREB Signaling—Timing Is Everything S. Impey and R. H. Goodman

A focus on the controversy surrounding the activity-dependent regulation of gene expres-
sion in neurons.

s next wave www.nextwave.org

UK: Doorstep Challenge—Put the Candidates on the Spot P. Cotgreave

With a general election on its way, the director of Save British Science challenges scientists
to make sure that the issues that matter to them are on the political agenda.

Canada: Out of the Frying Pan L. Addicott
Earlier this year, Dalhousie University introduced an employment service catering specifi-
cally to graduate students. Find out what the organizers hope to achieve.

US: Alternative Career Anxiety—A Reckoning with Lingering Doubts L. Lab-Rat
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Job Alerts: Select the

criteria of the type of job you're
looking for and receive a weekly
e-mail with the job postings
that meet your criteria.

It's that simple! Sign up today
at www.sciencecareers.org.

AD SUPPLEMENT / IN THIS ISSUE

Diversity: Employers are
finding that diversity helps
create teams that can see prob-
lems from many points of view.
This ad supplement looks at
several aspects of this impor-
tant topic. Look for it on

page 1187.
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Biotechnology —

A Global Perspective:
This ad supplement will
discuss the tools that have
allowed researchers worldwide
to make significant progress
in directing biotechnology to
improve our lives. Look for

it in the 15 June issue.
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New England Biolabs provides researchers with the largest
selection of recognition sequences for genome mapping
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purity, less lot-to-lot variation and unmatched value.
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CREDIT: O.TOADER AND S. JOHN

SUMMARIES OF RESEARCH IN THIS ISSUE

THIS WEEK IN Science

Making a Full
Recovery

Industrial catalysts generally fall
into two categories—soluble
compounds (homogeneous cat-
alysts) that are often well de-
fined but can be difficult to re-
cover from solution, and insolu-
ble materials (heterogeneous
catalysts) that are readily recov-
ered but whose surface reac-
tions can be difficult to under-
stand. Xi et al. (p. 1139) have
used a tungsten oxide cluster to

edited by Phil Szuromi

Nanotube Crystals

1 1 3 6 Most synthesis methods for carbon nano-

tubes produce entangled, poorly ordered

mats, and nanotubes with different chirality
are usually found within one sample. Directed growth methods
show more success for creating uniform, ordered nano- and mi-
crostructures, but usually the ordered assemblies that form con-
tain only tens of nanotubes. Schlittler et al. (p.1136) report the
synthesis of micrometer-scale nanotube crystals containing up
to several thousand individual nanotubes. Thermolysis of
nanopatterned precursors was used to generate the crystals,
each of which consists of an ordered array of nanotubes with
identical diameter and chirality. X

plate tectonics were operat-
ing earlier in Earth’s history
than had been previously rec-
ognized.

A Dominant
Population

One theory for the origins of
modern humans is that they
emerged from Africa about
100,000 years ago and re-
placed extant populations
even as far away as northern
Europe, Asia, and Indonesia. A

catalyze olefin epoxidation as a
soluble species, at least as long
as the oxidant, hydrogen peroxide (H,0,), holds out. When the oxi-
dant is used up, the catalyst precipitates for ready recovery. The
H,O0, can be generated in situ from air with a secondary catalytic
system. This approach, when applied to the synthesis of propylene
oxide, a major commodity chemical, could avoid the formation of
unwanted by-products made in current industrial production.

Spiraling into a Photonic Band Gap

Photonic band gap (PBG) crystals are artificial
materials designed with periodic fluctuations
of the refractive index on length scales of op-
tical wavelengths. In these materials, energy
gaps open up that prohibit the propagation of
light of particular wavelengths and thus can
be used to guide light. To date, most designs
have been based on the popular diamond-like
or woodpile structures, but fabrication tech-
niques have not been amenable to spatially &
extended three-dimensional structures. Toader
and John (p. 1133) present a blueprint for an
alternative PBG crystal structure based on a
square-spiral structure that could be deposited
over large scales. Their calculation also indi-
cates that the structure should be functional
even if defects are present.

Complete Archean Ophiolite

Ophiolites consist of layers of magnesium- and iron-rich rocks
formed by a magmatic intrusion associated with extensional
tectonics, such as an oceanic spreading center. Although ophio-
lites are relatively rare, complete sequences have been noted
through much of Earth’s history from the Proterozoic to
Phanerozoic, and a few incomplete ophiolites were found in old-
er rocks of the Archean. Kusky et al. (p. 1142; see the Perspective
by Karson) found a complete ophiolite sequence of Archean age
(about 2504 million years old) in the northern part of the Chi-
nese craton near the village of Dongwanzi. The complete Dong-
wanzi ophiolite indicates that the fundamental processes of

X published online in Science Express

www.sciencemag.org SCIENCE VOL 292

second theory is that there
were large degrees of inter-
breeding with extant populations that had a much larger role in
future generations. Ke et al. (p. 1151; see the news story by Gib-
bons) provide strong support for the first theory in an extensive
analysis of three Y chromosome markers characteristic of African
origins in more than 12,000 males from 163 populations in East
Asia. All of the individuals in their survey carried at least one of
the three markers. Thus, there seems not to be even a minimal
contribution to the gene pool from previous Asian hominids.

Fighting Foot-and-Mouth Disease

In early February 2001, an epidemic of foot-and-mouth disease
began in northern England. By early April, more than 1000 farms
across Great Britain had been infected, and hundreds of thou-
sands of cows, sheep, and pigs were slaughtered. Ferguson et al.
(p. 1155) use data supplied to several groups of epidemiologists
by the U.K. Ministry of Agriculture, Fisheries and Food as a basis
for modeling the future spread of the disease under various dif-
ferent scenarios of treatment, including selective culling and vac-
cination. They conclude that the best option for controlling the
current epidemic is extensive culling of animals in the immediate
vicinity of infected farms. X

Rock Cake for Bugs

The New Albany Shale is a remnant of Late Devonian mud that is
rich in carbon in the forms of natural gas and resistant organic
matter, or kerogen. When such sedimentary rocks are exposed, the
carbonaceous material is weathered by several chemical and
physical processes. Petsch et al. (p. 1127) now show that bacteria
also process kerogen. They have isolated microorganisms from
cores and monitored their consumption of kerogen in powdered,
sterilized rock by measuring the incorporation of ™C versus 3C
isotopes (*C is absent in ancient organic matter). At least three-
quarters of the carbon assimilated by their bacterial cultures origi-
nated from the rock. Until now, kerogen was not thought to be
bioavailable, but this work shows that bacterial consumption of
organically rich sediments may be a significant factor in weather-
ing and, over geological time scales, may have made a significant
contribution to global biogeochemical carbon cycles. X

CONTINUED ON PAGE 1019
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Two great resources coming
together for your success.

Invitrogen and Life Technologies. United to serve one
common goal—to be the best life sciences partner ever. Now
that Life Technologies is part of Invitrogen, we're bringing
you even more. Together we're boosting the speed and scope
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CREDIT: D. ZHANG ET AL

THIS WEEK IN SCIENCE
Sterically Stopping Cholestrol Synthesis

CONTINUED FROM 1017

Statins are drugs that are widely used to lower cholesterol levels by inhibiting the enzyme
HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase (HMGR) that catalyzes the
committed step in cholesterol biosynthesis. Istvan and Deisenhofer (p. 1160} have deter-
mined structures of the catalytic portion of human HMGR bound to six different statins at
resolutions of 2.3 angstroms or better. The statins bind to the enzyme active site and thus
sterically prevent substrate binding. The binding pocket rearranges to accommodate statin
molecules, and residues near the carboxyl terminus become disordered.

Synergy Between Selector and Signaling Proteins

Throughout development, complex structures such as organs and appendages form as
directed by spatial and temporal cues. Studies have begun to define these cues, but we
currently do not know how the various cues are integrated. Using the Drosophila wing
imaginal disk, Guss et al. (p. 1164; see the Perspective by Affolter and Mann) examined
the relation between the selector proteins and signaling factors that influence wing-
specific genes. Wing development requires DNA binding by both selector proteins and
signaling proteins for the specification of a developmental field.

Fertility Factor

It had been suggested at one time that all transcrip-
tion machinery included the TATA-binding protein
(TBP). Subsequently, TBP-related factors (TRF) were
found whose function was unclear but might repre-
sent tissue-specific factors. Recent studies in Xeno-
pus and Caenorhabditis elegans showed that TRF2 is
required for early development, and that elimination
of this factor leads to embryonic lethality. In con-
trast, Zhang et al. (p. 1153) now show that when
mice lack functional TRF2, the animals are generally
healthy but the resultant males are sterile because of a defect in spermatogenesis. Hence,
TRF2 in mammals may represent a tissue-specific factor for sperm development. X

Let's Get Organized

Cellular architecture is governed by a network of intracellular fibers known collectively as the
cytoskeleton, and one its major components is the microtubule network. Surrey et al. (p.
1167) examined the types of structures that microtubules together with microtubule-based
motors could construct in the absence of other cellular structures. They observed the self-as-
sembly of several types of complex structures at steady state, including asters and vortices
whose formation depended on the ratio and type of motors and microtubules. They also de-
veloped a computer simulation that faithfully predicted the observed structures.

Cap in Hand

In ciliated protozoa, the ends of chromosomes, or telomeres, are bound to capping pro-
teins that are thought to protect the telomeres from degradation. Baumann and Cech
(p- 1171; see Perspective by de Lange) have identified long-sought homologs of these
proteins in fission yeast and in humans. These proteins, called Pot1 (for protection of
telomeres), bound to telomeric DNA in a sequence-specific manner. Deletion of the
pot1 gene in fission yeast caused immediate loss of telomeric DNA and chromosome
circularization—a phenotype more dramatic than that caused by loss of telomerase, the
enzyme that synthesizes new telomeres.

The Roots of Drug Cravings

Even after long periods of being drug-free, persons addicted to cocaine can exhibit craving
behavior. In an animal model, Vorel et al (p. 1175; see the news story by Holden) observed
that electrical theta burst stimulation of the ventral subiculum but not the cerebellum or the
medial forebrain bundle could elicit strong cocaine-seeking behavior. The stimulated ventral
subiculum fibers are glutamatergic, and these results suggest that glutamate receptor antag-
onists could block the cravings and help in treating addiction.
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Open Your Eyes to the All New Mini-Prep

Now you can purify 48 samples in just over one hour

FOR AUTOMATED PLASMID
DNA MiNI-PRrREPs

The Mini-Prep 48 uses a revolutionary method
of plasmid purification based on agarose gel electro-
phoresis and electroelution—all done automatically! You say 48 Yield is just too much for you?

Well, our famous Mini-Prep 24 is still available.

HIGH PURITY - FOR ALL YOUR FLUORESCENT
AND MANUAL DNA SEQUENCING

SIMPLE OPERATION - BEGIN BY DIRECT LOAD-
ING OF CULTURE IN PRE-CAST SAMPLE CASSETTES
COST EFFECTIVE - LIST PRICE UNDER 510,000

Call now to open the door to a great
time-saving instrument

for your lab!

1-800-466-7949 Maclomet
RESEARCH

6195 CORNERSTONE COURT + SAN DIEGO, CA 92121 PHONE: (858) 452-2603  FAX (858) 452-6753

WWW. MACCONNELL.COM
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In the year 2000, we introduced Pyrosequencing . a new rechnology
or applied genomics. Using an enzyme-cascade system. light is geacrat-
as base pairs form during analysis of bNA.

Today, Pyrosequencing™ is the established soiution for s\ anaivsis,
nlightening researchers ar companies and insiitutions worldwide.
yrosequencing™ is also a publicly listed company. and one of tie
300 Best Small Companies” worldwide. according to Forbes Giobal
agazine. And still, we are just getting started.

Now, we promise to apply the same bright idea w sequence anaivis.,
nawide range of applications, Pyrosequencing  will provide siinple,
and accurate identification of gene-specific sequences.

‘ know how we can purt vour results in a4 new light, toor

at www,pyrosequencing.com.

rademarks of Pyrosequencing AB




emi-Quantitative, PCR-Based Analysis
High-Quality, First-Strand cDNAs

rrayed on a 96-well Plate / Normalized Against 3-actin
;gnRNA / Covering a Multi-log Dliutfon of Each cDNA)

MOUSE BRAIN

Embryo day 13

Postnatal day 7

1. Telencephalon/Diencephalon HOX 1 23. Frontal cortex
2. Mesencephalon (Midbrair) . 24, Posterior cortex
3. g;ombencephavon {Hindbrain) 22. g;\ytorhlnalnc?gex s
4. inal factory bul
27. Hippocampus
Embryo day 15 28. Striatum
5. Tetencephalon D: Hypolha!amus
6. Diancephalon 31. Cerebellum
7. Midbrain 32, Mvdbvam
33.

8. Pons
9. Medulla
10. Spinal cord

34 Vietta
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Adult 5 week
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Spinal cord

Embryo day 18

H : 11. Frontal cortex 36. Frontal cortex
12 - Tissue/Stage : 1 P 25 26 27 28 20 30 31 32 33 34 35 36 I P x|
13. Entorhinal cortex - 38. g\'tarhinalnccbnex
H 14. Olfactory bulb - 39. factory bull
Drosophila Panel 12 Rippocarpas 40 Rippocampus
16. Striatum 41, Striatum
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48. Spinal cord
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24 - Tissue Human Breast Cancer Panel 24 - Tissue Mouse Panel

12 - Region Human Brain Panel 48 - Stage/Region Mouse Brain Panel

To Order Call 1-888-267-4436 INTERNATIONAL DISTRIBUTORS
RIGENE A 374 e Sraps 1 Mgrgort G
- t 1920
Phone: 301-340-3188 Fra:ce*(hmsnences >

(teD +33-142 5314 53 (fax) +33-146 56 97 33
TECHNOLOGIES, INC. Fax: 301-340-9254 Y R 500 52 4 365 5103

H : Gi AMS Biotechnol.
e-mail: custsupport@origene.com el 4o (0150 296 02 Ham) 49 (0769 133 76 880

KMF
Internet: www. Origene com \ (:el) 0800-22 555 63 {fax) +49 (0) 2241 9685 83
- g8 B ¢

aly
(tel) +39 02-5801 34 50 (fax) +39 02-5801 34 38
Sweden (tel) +46-8-3060 10
o B N Switzerland {tel) +41 061-795 9610
© 2000 OriGene Technologies, Inc United Kingdom: Cambridge Bioscience
(tel) +44? 01223) 316855 (fax) +44 (01223) 360732

6 Taft Court, Suite 300
Rockville, Maryland 20850

For all other countries, visit the OriGene website
or call 301 340 3188
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At IDT, we are proud to continue our tradition of
delivering oligos of the highest quality faster than you
can say "deoxyfibonudleic acid". Well, almost that fast.

Take odvontoge of IDI's renowned i
= and order your custom primers via the Web bg

l?:OOpm (ST today. Your oder will be shipped priority

overnight and in your hands tomorow morming.

P i o 7,

a‘JT‘w ey ey
1t 5 HOmMme Loy

Your oligos. Our priority,

25 nmole scole 1530 boses unmodified, maximum of
25 oligos per oder, Available anywhere within the
continental US.

VeV @
n_Nn

INTEGRATED DNA
TECHNOLOGIES, INC.

www.idtdna.com
800-328-2661
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unrestricted

dCCess

for all

The Human Genome Project is of such fundamental importance, That's why Ensembl and the websites listed below offer
unrestricted access is a right, not a privilege. Everyone should have  free, unrestricted access. High-quality data. No limit to the
the earliest possible chance to benefit from this knowledge. volume you download. The most advanced analysis tools.

The door to discovery is wide open. Take a look...

Genome browsers Genome databases
P ' . . : SELT
Ensembl European Biainformatics Institute RO

. oy z‘t
www.ensembl.org www.ebi.ac.uk = R The \xeﬂcome Trust
University of California Santa Cruz GenBank ' JRUSS i
http://genome.cse.ucsc.edu www.ncbi.nlm.nih.gov Research for a healthier world

DNA Data Bank of Japan

www.ddbj.nig.ac.jp Charity No. 210183
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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: [solate 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 Idaho Technology. Inc
T 2001 Roche Diagnostics Corporation. All rights reserved
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Anslyzed Samples
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LC-Red 640 Fluorescein 1LC-Red 705 Flugrescein
mutation probe 1 anchor prohe 1 mutation probe 2 { | anetior probe 2
5 3
codon 112 codon 158

mutation site mutation site

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 £ 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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Increase Your Flexibility in His-fagged Protein Expression

e QlAexpress® pQE-TriSystem Vector

The pQE-TriSystem vector allows parallel protein expression
of a Histagged protein using a single construct:

® |In E. coli, baculovirus-infected insect,
and mammalian cells

e
<
s

k)

ié’lq

® With no need for time-consuming

PQE-TriSystem
5.8kb

subcloning procedures

® In any E. coli strain through the presence
of the T5 promoter

QlAexpress - Over a decade of experience in 6xHis-tagged protein expression,
purification, detection, and assay.

For further information, visit us at www.qgiagen.com
Trademarks: QIAGEN®, QlAexpress®. © 2001 QIAGEN, all rights reserved.
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QIAGEN: Distributors:
Australia Canada France Argentina Tecnolab S.A. (011) 4555 0010 Austria/Hungary/Slovenia R. u. P. MARGARITELLA Austria (O1) 889 18 19 Belgium/

Tel. 0394893666 Tel. 800-5729613 Tel. 01-60-920-930 Luxemburg Westburg b.v. 0800-1-9815 Brazil Uniscience do Brasil 011 3622 2320 China Gene Company Limited (852]2896-6283
0480, 213 60.990.025 Cyprus Scientronics Ud (02) 765 416 Caech Republic BIOCONSULT spol sro. [02)4447 1239 Denmark Merck Eurolab A/S

Fax 0394893888  Fax 8007135951 Fax 01-60-920-925 76 0 Egypt Clinilab 525 7212 Finkand Merck Eurolab Oy (09)804 551 Greece BioAnalylica S.A. (011640 03 18 India Genetix
Germany aly Japan (011):542 1714 or (0111515 9346 Israel Westburg [lsrael) Uid. 08 66 50 813 or 1-800 20 22 20 Koreo LRS Loboratories, Inc
50, : i g (02) 92486 97 Malaysia Research Biolabs Sdn. Bhd. [03)7312099 Mexico Quimica Valaner S.A, de C.V. (5) 525 57 25

leL 83183337;%32 EL 832%2382% le' 8% ggi; 8%}23 The Netherlands Westburg b.v. (033)-4950094 New Zealand Biolab Scienfific Lid. [09) 980 6700 or 0800 933 966 Norway
ax ax ax U9~ b Merck Eurolab AS 22 90 00 00 Poland Syngen Biotech Sp.z.0.0. (071) 351 41 06 or 0601 70 60 07 Portugal IZASA PORTUGAL,
. IDA (11424 73 64 Singapore Reseorch Biolabs Ple lid 2731066 Slovak Republic BIOCONSULT Slovokia spol. sr.o
Switzerland UK USA (07) 50221 336 South Africa Southern Cross Biotechrology [Pty Lid [021] 671 5166 Spain IZASA, S.A. (93] 902.20.30.90 Sweden
Tel. 0613193031 Tel. 01293-422.999 Tel. 800-426-8157 Merck Eurolab AB (08] 621 34 00 Taiwan TAIGEN Bioscience Corporation (02) 2680 2913 Thailand Theera Trading Co. Lid

Fax 061-319-30-33 Fax 01293-422-922 Fax 800-718-2056 (02) 412-5672 In other countries contact: QIAGEN, Germany
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For the best value

in custom oligos,

it pays to look closely.

PMew Low Price.”*

Now you can order 3 0.D. Select oligos
for just 45¢ per base from a name you
know and trust: Sigma-Genosys. No
setup or desalt charges, either. You won't
find a better value anywhere else!

Superior Quality.

You'll appreciate our 100% guaranteed
quality and rigorous attention to detail.
Every oligo is QC'd by PAGE analysis, and
every batch is performance-tested by
mass spec.

Quick Delivery.

Order through our Web site,
www.genosys.com, and we'll ship
your oligos in just 24-48 hours.

* 3 0.D. Select oligos are desalted only. Oligos must
be 10 to 35 bases in length. No modifications or
additional purification. Web orders only.

SIGMA
GINDSYS

Toll Free: 877-260-0764 ® www.genosys.com
Email: ginformation@sial.com
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Signal Transduction

Clear results. Every time.
Biosource Phosphorvlation Site-Specific Antibodies

i i /< 2 o7 . - .
Testimonial Why settle for less: Signal Transduction
fVO m the fleld * Affinity purified ~ both negative and positive selection An tlb Odl es

* Specificity tested by peptide competition and / or
“When testing at the same mutant analvsis
concentrations, the signal for Lotto.lot - Antibody targets and
. L] 1O~ ’
your antibody was similar to ot-lo-lot consistency AkyPKB JAK1
the competitors; with your * Rigorously tested in multiple applications and cell lines Bad JAK2
. . P CB1 INK
background h.elng 3-4 fold ¢ Sample and bulk pricing cdc2 p38
less. | would like to request a . , c-Raf p53
quote for 50 mg of the dual-p- ¢ All products are created and manufactured by BioSource Cyclin E Paxillin
JNK antibody. And if vou FOFR PKR
. o ’ . ’ . , elF-2a PLCy-1
have the stock, a quote for If you don't see it — we'll make it! FIFaE ek
100 mg of the antibodly.” ERK1/2 Rb
Custom peptide and antwbody productwon |nL|ud|ng PSS\&. ERKS RON
Pharmaceutical Researcher isa @pecmltv of Biosource, . e FAK Sre
GSK-3p STATI
IkB-a STAT3
Insufin-R Syndecan-4
Integrin -3 Tau
IRS-1

tor research use only

S50 Sample Size PSSAs!

Limit three vials per antibody per customer. Please mention code PSSOT when ordering.
Mav not be combined with anv other otfer or discounts. Valid through June 30, 2001.
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SPEED & CONTROL

.af\ '\

THERMO FORMA CENTRIFUGES PROVIDE THE ESSENTIAL ELEMENTS OF SUCCESS!

We offer a complete line of dependable refrigerated and
ventilated programmable centrifuges and rotors for your
medical, industrial, and scientific separation applications.

MicroCentrifuges. Quiet running, space saving units
feature multiple timing modes, low noise level (<55 dBa),
and programmable performance to 13,200 RPM and
16,250 xg.

1 Liter Centrifuges. High performance benchtop units
offer an exceptional value by providing high speed floor
model performance at a benchtop price. Features
include Integrator Run Control; 5 separate timing
modes; 98 user-defined, lockable programs for

ThermofForma

Circle No. 10 on Readers’ Service Card

supervisory control over sample preparation; and
extended speed ranges to 16,800 RPM and 30,300 xg.

® 3 Liter Centrifuges. Benchtop and floor models
feature our Enviro-Scan™ WMicroprocessor Control
System with audible and visual alarm indicators to alert
you if deviation from programmed parameters occurs.
Performance levels reach up to 5100 RPM and 4550 xg.

A wide variety of swinging bucket, fixed angle, microtube,
and microplate rotors are available in both sealed and
non-sealed configurations.

Contact us today for details!

P.O. Box 649 + Marietta, OH 45750 + 740-373-4763 + Fax: 740-373-6770
USA and Canada 800-848-3080 ¢ An ISO 9001 Company
International Distributors Worldwide

A Thermo Electron business

800-848-3080 www.thermoforma.com




Accelerate discovery with proteomics Applied
solutions from Applied Biosystems Biosystems

Look farther.
See clearer.




APPLIED BIOSYSTEMS
PROTEOMICS INNOVATIONS

1982

Applied Biosystems 470A
Protein Sequencer enables
analysis of biological samples.

1984
Automated peptide synthesis
instrumentation first introduced.

1989

MDS SCIEX develops first
lonSpray LC/MS/MS systems to
analyze molecular ions without
thermal degradation.

1991

Perfusion Chromatography®
systems separate proteins
10 to 100 times faster.

1995

Delayed Extraction™ technology
enhances MALDI-TOF performance
for protein identification and
characterization.

1999

API QSTAR™ Pulsar Hybrid
LC/MS/MS System permits
more sensitive detection

of post-translational
modifications.

2000

Proteomics Research Center
established to explore and
develop new proteomics
technologies.

2001

Tandem time-of-flight
(TOF/TOF) technology
introduced.

In proteomics,
the right
technologies
uncover new
possibilities

Proteomics, like astronomy, is a dynamic field on the
verge of far-reaching discoveries made possible by new
technologies. For nearly two decades, the life science
community has looked to Applied Biosystems as the
industry leader based on our exponential advances in

protein technologies, particularly in mass spectrometry
and protein sequencing.

Applied Biosystems provides a broad range of systems
and products for protein analysis. Our innovative
technologies create a flexible foundation for exploration

today and in the coming age of molecular medicine.

Star incubators

Crucial information about
the formative stages of life
are found at extremes of
physical scale. Just as
astronomers probe these
secrets in the clouds of
dust in the Eagle Nebula,
a star-forming region
7,000 light years from
earth, life scientists push
the boundaries of discovery
at the molecular level using
sophisticated technologies
like the Proteomics
Solution 1™ System.
Credit: Jeff Hester and Paul
Scowen (Arizona State
University) and NASA







A Grand Design galaxy
Stars that comprise
galaxies like M100 yield
a deeper understanding
of the size and age of the
universe, just as proteins
are a window on the

life of cells.

© STSCI/NASA/SPL

Photo Researchers, Inc.

The Applied Biosystems/MDS SCIEX
APl QSTAR™ Pulsar Hybrid
LC/MS/MS System with
optional sMALDI™ ion source
The system’s flexibility
enables researchers to switch
between AP| and oMALDI ion
sources and to perform
NanoSpray™, LC/MS/MS,
MALDI MS, and MS/MS on
the same system. The QSTAR
Pulsar system, using a
Windows NT® data platform,
offers unparalleled mass
accuracy, mass stability,

and sensitivity.

Best-in-class
proteomics systems
for best-in-class
research

Innovation is the lifeblood of Applied Biosystems.

The result: advanced systems that dramatically increase
sensitivity and throughput, enabling proteomics researchers to
process more samples with higher confidence in the results.

In addition to our industry-leading mass spectrometers, we enable
proteomics research with separation technologies, including multi-
dimensional liquid chromatography (MDLC), Edman sequencing for
chemical analysis, and chemiluminescent and fluorescent systems
for protein function assays. Our powerful informatics solution ties all

these systems together.




MDLC or MDLC Affinity L6 Protein

Sample 1 with 1D gel Digest Separation  Separatio Quantitation
Isotope-Coded Affinity g
Tag (ICAT™) technology "—* = L
__________________________ fad =
s - S
ICAT reagents and \CAT =] %(/a}—\ — =
-labeled -
software offer a powgrful ‘ 5;;25?;:5'“" o o— E
new approach for the high- [3-} —~ <
throughput identification - Sample 2 - ~—e % 550 50 570 580 mi
and quantitation of = T T = o P73
proteins present in complex = /::_67—<~ [y Protein
samples. This method =1 - Identification
also enables the analysis —4 = s
197 MS/MS
of membrane and low- o NH, EACDPLR- coon
abundance proteins that —0—

are difficult to analyze Reagent-labeled
with current technology. cysteines

Credit: Dr. Ruedi Aebersold,
Institute for Systems Biology, Seattle, WA

1
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Informatics Rapid Integration
Solution for proteomics
This software is the ideal
informatics solution for
integrating and automating
complex, multi-project
research programs. From

a simple user interface,
researchers can track and
manage all of their samples,
robots, instruments, and
data analyses.
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SAMPLE PREP AND
FRACTIONATION

(sample tracking, chromatographic
fractionation, protein depletion,
protein enrichment)

LABELING AND
QUANTITATION

(relative abundance comparison,
differential display)

PROTEIN
SEPARATION

(ion exchange, reversed phase,
affinity chromatography,
electrophoresis)

SAMPLE
PROCESSING

(MALDI plate spotting, sample
ditution, matrix addition, robotics)

IDENTIFICATION

(protein identification,
peptide mass fingerprinting,
sequence tags,

de novo sequencing)

CHARACTERIZATION

(post-translational modifications,
protein analysis, N-terminal
processing)

PROTEIN
FUNCTION ASSAYS

(epitope mapping,
protein-protein interactions)

PROCESS AND
INFORMATION
MANAGEMENT

(data mining, experiment tracking,
bi-directional instrument control)

APPLIED BIOSYSTEMS

LC/MS/MS Systems
API-TOF Workstation

AP§ 2000™
and APL.3000™

AP QSTAR™

Pulsar Hybrid
LC/MSMS System
APY QSTAR™ Plsar
Hybrid LOMSMS
System with optional
orthogonal MALDI
ion: satirce”
BicAnalyst™
Software

API 150EX™
LC/MS System

Voyager-DE™
Biospectrometry™
Solution 1™ System
Mariner™




PORTFOLIO FOR PROTEOMICS This guide demonstrates
, ) ’ : the flexibility and

) T i , integration capabilities
pboh o8 Wy o
E‘é : '!x'§ £ g E =8 % § of Applied Biosystems
LT | R | R —"
; ; : ! ; 3 _; ; i proteomics. An Applied

§ | 5 3 i | Biosystems specialist can
. . . help you find the most
| : i i i | i i effective systems to fill
T """"""" T R """"""""" """""""""" your particular research
; | ; needs using these or our
. . other proteomics systems.
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 For information about any
Applied Biosystems

. . . products, visit our Web site at

www.appliedbiosystems.com.

........................................................................................................................................................................

. For personal assistance or
1 i | : : : ; i a product demonstration,
.............. call Applied Biosystems
at 650.638.5800 or your
. ' local Applied Biosystems
3 ‘l | | 2 : 2 - office.

......................................................................................................................................................................



Applied
Big's)ystems

Exblore the proteomics
universe with Applied
Biosystems innovations

An Applied Biosystems representative can help you choose a solution
to increase the accuracy of your data, reduce your time to decision,

and bring you to discovery faster.

For personal assistance or a product demonstration, call Applied
Biosystems at 650.638.5800 or your local Applied Biosystems office.
Or visit us at www.appliedbiosystems.com.

!

Steven 12 Gy Beale Rist. Scotl A- Gerbor, Frantisck Turecek, Michael H. Gelh,
Ruedi Achorsold. [OO9 Quantitative analyses of complex protes imixtures
isig solppe coded attinity ass. Nalure Brotechnolopy [ /7:Q9:7 94

Worldwide Sales Offices
Apphied Biosystems vast distiibution

and service network, comiposed of

tiehly tramed support and appheations

persannel reaches inta 1H0 countries
on six continents: For mternational
ollice focahions, please call the divi
sion headguarters ot reler to our Web

sile al www.appliedbiosystems.com

Applera Corporation s commistted

lo providing the world’s feadmg,
lechmology and mformation for lile
scienbists: Appleta Corporation consists
ol the Apphied Biosystems and Celera
Genomies busimesses. Applhied
Biosystems /MDS SCILX 1s a joid
venlure bhetween Appleta Corpaoration
and MDS Ine.

Headquarters

850 Lincaolit Centre Drive
Fosler City, CA 94404 USA
Phone: 650.6.38.H800

loll Free: 800.345.5.°74
Fax: 6H0.638.H884

AB (Design), Applera, AP1 150£X, APl 2000, API 3000, BioAnalyst, Biospectrometry, Delayed Extraction, FMAT, Mariner, NanoSpray, NorthStar, oMALDI,

Proteomics Solution 1, QSTAR, Vision, and Voyager-DE are trademarks, and Applied Bi

, Perfusion Chrc

phy, POROS, Pracise, and Tropix are registered

trademarks of Applera Corporation or its subsidiaries in the US and certain other countries. MDS and SCIEX are trademarks of MDS Inc. ICAT is a trademark of the University
of Washington, exclusively licensed to the Applied Biosystems Group of Applera Corporation. Windows NT is a registered trademark of Microsoft Corporation.

© 2001 Applied Biosystems. All rights reserved.
Printed in the USA, 04/2001, PJA  Publication 125MI01-01

For Research Use Only. Not for use in diagnostic procedures.
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digital cam P LE0E IKON ext. 380.

jusa.com

U'RE TALKIN
RESOLUTION

GET LARGER, MORE VIVID MICROSCOPY IMAGES FROM NIKON'S DXM1200 ULTRA-HIGH RESOLUTION DIGITAL (A

v%ﬁ

i
iy ,,m,‘“"




We develop innovative pharmaceuticals for the treatment of cancer.

So that cancer
doesn’t stand in the way
of your dreams.

Aventis

Our Challenge is Life

Millions of people are diagnosed with cancer every year. This disease hampers
the prospects of many for a long and full life. At Aventis, one of the world’s leading pharma-
ceutical companies, we offer innovative drugs for the treatment of common cancers, such as
breast, lung and colorectal cancer. Our scientists are utilizing new technologies, including gene
therapy and immunology to develop new agents for the treatment of head and neck, lung and
gastric cancer. Our goal is to develop more effective treatments for cancer; ones that give

people a better chance to make their dreams come true.

002680N Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com
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PURIFYID

Carpe Protein!

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

- Seize™ X Technology is the first to chemically glue the
antipoify to the bead. There’s no antibody contamination
an_d“,'nﬁbody/bead combos are reusable. With no antibody
‘h:'your final purified protein solution, you get clean results
“on your SDS-PAGE analysis. And since the antibody

stays bound to the beads, you can reuse it, saving you

lots of time and money.

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

back for more! Carpe Protein!

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

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

www.piercenetcom

For more infomation, visit the Pierce web site at www.piercenet.com or call 800-874-3723.
Outside the United States, visit our web site or call 815-968-0747 to locate your local distributor or Perbio branch office.

HERCE Circle No. 70 on Readers’ Service Card

a brand of Ll
3747 N. Meridian Rd. « PO Box 117 « Rockford, IL 61105 U.S.A. » Tel: 815-968-0747 or 800-874-3723 « Fax: 815-968-7316
Belgium: Tel 32 53 83 44 04 « France: Tel 0 800 50 82 15 « UK: Tel 44 1829 771 744 « Germany: Tel 49 228 9125 650 « The Netherlands: Tel 31 76 50 31 880
Technical Assistance E-mail: TA@piercenet.com » Customer Assistance E-mail: CS@piercenet.com ¢ Internet: www.piercenet.com
© Pierce Chemical Company, 2001.  Printed in the U.S.A.  a Perbio Science Company




The GenePix revolution continues
with the most adva_nced features

More resolution Choose scan r ,
from 5 to 100 um for different sized features.

More flexibility Adjust the focal plane
for alternative sample types such as thick
samples, slides with a coverslip or
membrane arrays.

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

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

More control Control multiple GenePix scan-
ners from a single computer for experiments
requiring three or mare colors.

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

Also available as a stand-alone package
for analysis of images from third-party scanners.

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

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

Find out more. To get more details and a list
of international distributors, call +1-650-571-9400
or visit our web site at www.axon.com.

Axon Instruments, Inc.

Jary 512

GenePix is a trademark of Axon Instruments, inc. © 2001, Axon instruments, Inc.
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Friday, April 20, 2001 Friday, May 18, 2001

after an Encounter with the FREEMAN DYSON
Vatican and Pope

TEMPLETON RESEARCH LECTURES

There are many windows through which we can look out into the

world, searching for meaning. Most of us peer through but
one of these windows. And even that one is often misted

over by the breath of our finite humanity.
—Jane Goodall, Through a Window

5 S“‘“’Eﬁ_ﬁ'gm ' I That was yesterday.

and the Human Experience

University of California-Santa Barbara Templeton Research Lectures is accepting
. proposals from research universities world-wide : L]
g il July 1, 2001. Ge ds are cience
Reflections of a Physicist Technology and Social Justice until July nerous awards are for l n
three-year programs for scholars to develop CAREERS o
on-going interdisciplinary programs. -

Friday, June 1, 2001 www.sciencecareers.org

i;;;_;?;l ll(l OHN The Intersubjective Worlds of www.temp ]eton'org /lectures
Science and Religion www.srhe.ucsb.edu job postings
I;fida)’v APfiI 27,2001 ] ALAN WALLACE E-mail: lectures@pcérs.org resume/CV database
onstructing Cosmos: .
Science, Religion, History, Webcasting of lectures available UCSB e-mail alerts
and Reality on the day following each T E;! ”ECTONI ”ZE““;"‘ ‘CF(TUE'“'S  — employer profiles
JEFFREY RUSSELL presentation. RIECL'TTGTITO TN R
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Tk Guraw DEnATE
FUAT LArNCHKE A
BEvoRyTioN IN Prysios

' The Work of the
imagination

Buﬁzﬁw’s
ATOM

Harris

Paul L.

Update your library at: N
wwwl.fatbrain.com/AAAS fatbrain.comm{ ) }

A Barnes & Nobte.com Company

© 2001 Fatbrain.com, Inc. Fatbrain.com an:




Award-winning

research completed at:

Douglas Heithoff
Alka Agrawal (Grand Prize Winner)

*— Yale University [USA]

University of California, Santa Barbara [USA]

Rafal Ciosk

University of Vienna [Austria]

Tokyo Institute of Technology [Japan]

Avraham Yaron

Hebrew University of Jerusalem [Israel]

Yuki Yamagué};i

(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

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 PHARMAGIA
. BlCH & @ SCIENCE
* get his or her essay published in Science

7
* receive US$25,000

£ ForYOUNG
* win a trip to attend the award ceremony SCIENT'STS

All other winners will receive US$5,000 and a trip to the award ceremony. Your

The grand prize winner will:

Young Scientist Prize Selection Commictee Young Scientist Prize Selection Committee

Science Science International essay may be submitted in English, French, German, Spanish, Japanese or Chinese
1200 New York Avenue, NW Bateman House (Mandarin). The closing date for entries is July 16, 2001. The Prize has existed
Room 1049B 82-88 Hills Road . . . .

Washington, DC 20005 Cambridge, CB2 11Q since 1995 and is offered as a means to motivate students in the hope that they
USA UNITED KINGDOM will continue their scientific research efforts.

* For the purpose of chis prize, molecular biology is defined as “that part of biology Put your work (and face) in Science. Go to www.apbscienceprize.org where you

which atcempts to incerpret biological events in terms of the physico-chemical . .
P P & P can read the full details as well as submit your entry form. Or use the contact

0

Science amersham pharmacia biotech

properties of molecules in 2 cell” (McGraw-Hill Dictionary of Scientific and Technical
Terms, 4th Edition). details (left) to find out more.

wo>'5qgnisyamop




Improve your

. Up to 100X
“increase in DNA

robe sensitivity;
pzox ; i Your Northern Now Your Northern
increase in (Protocol from Molecular Cloning!) with ULTRAhyb ™
RNA probe y . y ;
K SeﬂsitiVity | 20 ouse Thyrnusosotal RNA (pg)lz5 20 ouse Thymusosota! RNA (ug-)‘zs

Rare messages
now detectable -
in Northerns |

Ideal for

Northerns,
Duplicate Northern blots were prepared using mouse thymus total RNA and hybridized with a DNA
Southerns and probe to p53 at a concentration of | x IOE cpm probe/ml hybridization solution. Incubation and

dot/slot blots . washing conditions were as per protocol for each solution. Both hybridizations were incubated
overnight. Blots were exposed to film for 40 hours.

40 hr exposure 40 hr exposure

I. Molecular Cloning:A Laboratory Manual, 1989. Sambrook. ] Fritsch, EF, Maniatis, T. Cold Spring Harbor Laboratory Press.

Do you get weak signal or no Stgnai at at! from your Northern e " igink iB"n k’" lnfo
blots? A simple overnight hybridization with ULTRAhyb can PRODUCT INFO

IN A BLINK!

increase the signal of rare messages up to 100X; so, you can * Simply emal us at ultra@amblon.com

B avmd swm:hmg to a more complicated technique, such as (no subject or body message required)
i and we will automatically send you
poly(A) RNA isolation or RT-PCR. , links to ULTRAhyb citations,
ni technical information and a
ULTRAhyb works with RNA or DNA probes labeled isotopi- free sample request form. -
cally or nonisotopically and in any blot hybridization protocol. U.S. (800)888-8804
And ULTRAhyb is not just for Northerns — similar increases in Canada (800)445-1161

For a complete list of distributors '

s:gnal are seen in Southerns and dot/slot blots. visit http:/iwww.ambion.com

Call Ambion today to order ULTRAHyb
(Catalog #8670, 125 ml, $80.00)

Copyright © 2001 = Ambion Inc. s vi. 0412014

-No. 72 on Re ders’S,eMcékCard

AMBION, INC. -

({51265 1-0200 * fax(512)651 0201 * email: mo Jon.com - www.ambion.c THE RNA COMPANY™



PCR That
Works!

Takara Ex Taqg™
DNA Polymerase

PanVera TaKaRa LTI CLONTECH Eppendorf
1 kb Ladder ExTag™  ELONGASE® Advantage® MasterTaq

e Excellent Sensitivity
e Robust Signal Intensity
®

High Fidelity
e Longer Amplifications
Reliable Results

PROVE IT TO YOURSELF

Call us or visit our website
for your free sample of Ex Tag today!

Circle No. 26 on Readers’ Service Card

Takara PCR-related products are sold under licensing arrangements with Roche Molecular Systems and E.
Hoffmann-LaRoche Ltd. and The Perkin-Elmer Corporation. Purchase of these products is accompanied
by a license to use them in the Polymerase Chain Reaction (PCR) process for research in conjunction with
4 thermal cycler whose use in the automated performance of the PCR process is covered by the up-front
license fee, either by payment to Perkin-Elmer or as purchase, i.¢., an authorized thermal cycler.

The Protein Company™ Ex Tagq is a trademark of Takara Shuzo Co., Lid.
“The Protein Company™is a trademark of PanVera Corporation.

PanVera Corporation * Madison WI 53711 Www.panvera.com
Phone: 608.233.9450 » Fax: 608.233.3007 800'791 '1 400 © 2001 PanVera Caorporation. All rights reserved.
E-Mail: info@panvera.com In the USA and Canada Lit. #L0524 Rev. 5,/01




Thrust SSC breaking the world land speed
“record and the sound barrier for the

 firsttime on fand 8 October 1997

proteome
systems

integrated proteome technology

WWW.Pr oteomesys tems.com
Boston USA +1 866 779 7836 Sydney Australia +61 2 9889 1830
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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 sequenced 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 Sequenase
Radiolabeled Terminator Cycle Sequencing Kit.
PCR clean-up performed with: (a) ExoSAP-IT;

(b) a column designed for PCR clean-up. =3 ’ One Tube/One Step
GATCCCCGGEITHTGAG CT (B AATICGT RATCATGTCAT - PCR clean-up

30 45 50 a0

o/
Fig. 1(a) - 100% recovery of

: both small and long
A ' o PCR products

A 4 R
) M& '! i ““” AL ) Economical for high

throughput purification

G;‘a‘?&’YQCGG(I‘T*CKIG:i:G CNDGW AT LeSS handS'On tlme

than other methods

"
30

Fig. 1(b)

A
IR

| A . g o Scaleable to handle r 2\
\ ,1\ I ,,;‘Hi MY oaa o n - large volumes @ USb®

TSP VI SV
S AR L0 ALY

Rediscover the chemistry™

Need an easy way to clean-up PCR' products, especially before sequencing? Without using a column 2000 Us8 Corporation. US8 ana

logo design are registered trademarks
. . . . f USB C ati Ex0oSAP-IT and the
or beads? And, without losing product? USB has a solution. Just ExoSAP-IT™* using Exonuclease | prrase Rediscover the chemisiry are

trademarks of USB Corporation.

to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one
USB Corporation

26111 Miles Road
Cleveland, OH 44128

To purchase outside the United States, please contact USB's authorized distributor, Amersham Pharmacia Biotech 800.321.9322
Please visit our website at www.usbweb.com for regional information www.usbweb.com
Circte No. 16 on Readers’ Service Card

1 The Polymerase Chain Reaction (PCR) is covered by patents owned by Roche Molecular Systems and F. Hoffmann-La Roche Ltd Patent pending on procuct. The method of use is covered by the following patents: 5,756,285 and 5.741,676.

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.



The
Convergence

F* of What to make and -
How to make the No ‘?ec\\\es

ill become the Medicines

PARALLEL TRACK™
DRUG DISCOVERY

ArQule’s new Parallel Track Drug Discovery program is targeted
toward delivery of compounds selected for GLP toxicology and
IND candidates. The program combines chemistry, computational
design, predictive modeling, and ADMET profiling in an integrated
process for lead generation, quatification, and optimization.

v LEAD GENERATION: Active chemotypes are first identified
by screening ArQule’s Compass Array™ or Biased Array™
compound libraries. Initial SAR is then developed by screening
analog compounds from our Mapping Array® libraries.

LEAD QUALIFICATION: Rits are qualified through in vitro
ADMET profiles and additional biological assays. Initial SAR
data and ADMET profiling are combined to identify qualified
hits that are amenable to further optimization.

LEAD OPTIMIZATION: Structural requirements for ADMET,
potency, and selectivity are developed in parallel and used to
direct synthesis of Candidate Discovery™ compounds in rapid,
iterative cycles of optimization.

8 Inc.
it ential Way
MA 01801~5140
ule.com b
4 : Circle No. 1 on Readers’ Service Card Molecules that will become Medicines™




The Bigger Picture!

Our latest cameras, the Penguin and Pro Series is our

committment to meet the highest demands of scientific
and industrial microscopy imaging. Up to 5.8 million
pixels and COOLED CCD low light imaging * RGB true
color * long integration exposure * | 2fps color viewfinder
@ 640x480 pixels for easy focusing are just a few great
features of these capable systems, and the bigger picture

of your microscopy work.

4 Models:
Penguin 600CL (COOLED CCD)
Penguin 150CL {COOLED CCD)
Pro 600ES
Pro 150ES

Everything you need is included,
Camera, Software, PCl Interface
Card, Cable, User Manual and
Great Customer Support.

We support Windows and MacOS

€2001 Pixera Corporation. All rights resarved.

Contact us for your closest reseller or just to learn more
about our cameras.

/-888-4-PIXERA(USA/Canada), sales@pixera.com, www.pixera.com
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STKE PUTS YOU
ON THE RIGHT PATH

ith standard features Whether you are in an aca- STKE is updated weekly and subscription information, or

like Connections Maps,  demic or industrial environment,  provides the perfect combina- contact AAAS at (202) 326-6417
Protocols, Reviews, and Perspec-  STKE will suit all your needs. tion of quick summaries and or membership2@aaas.org.
tives, plus an extended list of Even if you're not specifically full text access to research No one can know where new
helpful e-tools like personaliza- involved in the field of signal papers from 23 publishers and insights in signal transduction
tion options and interactive transduction, we offer special over 40 respected scientific might lead you, but STKE will
letters, Science’s STKE putsyou  features and options spanning journals. To subscribe to STKE,  help you find the right path.
on the right path for all the latest  multiple biological disciplines. or for more information, visit
signal transduction knowledge. STKE at www.stke.org and click

Sciences
You're on the right path™

SIGNAL TRANSDUCTION KNOWLEDGE ENVIRONMENT
a product of Science and Stanford University Libraries

www.stke.org



http:membership2@aaas.org

) A
world-class

performance =

in electrophoresis
ICN Precast Polyacrylamide Mini-Gels

Features

o Ready-to-use

e Universal mini-gel cassettes fit most existing apparatus
7« 12 well poured-in comb for ease of use and clearly
defined sample wells

W

Benefits — |

eVery high resolution - up to 2.5 times that of other gels

o Accurate, consistent and reproducible results

o Cost and time efficient

o Superior separations, crisper blots, darker staining of
faint bands

A WORLD OF BIOMEDICAL PRODUCTS

Request your copy of an ICN catalog today!

ICN Biomedicals, Inc.
Tel: (800) 854-0530 Fax: (800) 334-6999
Tel: (330) 562-1500 Fax: (330) 562-1987

‘www.icnbiomed.com
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True Innovation is the Hallmark

for Today’s Imaging Needs

2oy oo,

A high quality microscope image is only as precise as the optical system that produces it. At Leica Microsystems,
we not only concentrate on designing true technological innovations based on our customers’ input, we also pay
meticulous attention to accurately translating these innovations during the manufacture of our microscope systems.
The result? The highest quality, most accurate images possible. For biology, medicine and industry:-look to Leica

Microsystems for all your imaging needs. Leica Microsystems, Like You've Never Seen Before!

[ J
Leica Microsystems Wetzlar GmbH Tel. +49(0)644129-0
Ernst-Leitz-StraBBe Fax +49 (0) 64 41 29 - 25 99
D-35578 Wetzlar (Germany) www.leica-microsystems.com MICROSYSTEMS

Circle No. 20 on Readers’ Service Card
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AN ESSENTIAL ADDITION TO ANY ACADEMIC AND RESEARCH

LIBRARY OR LABORATORY.

Molecular Medical Microbiology

Edited by Max Sussman

THREE-VOLUME SET

KEY FEATURES

> Two color throughout with full color sections

> The first comprehensive and accessible account of Molecular Medical
Microbiology

> In-depth discussion of individual pathogenic bacteria in a
system-oriented approach

> |atest information on vaccine development, molecular technology and
diagnostic technology

> Extensive indexing and cross-referencing throughout

> Written by an international panel of authors expert in their
respective disciplines

May 2001, Casebound, 3 volumes, 2,500 pp, $695.00 (tentative)

ISBN: 0-12-677530-3

Pre-Publication Special: $595.00 (valid for 3 months after publication)

Virus Taxonomy

Seventh Report of the International Committee on
Taxonomy of Viruses

Edited by M.HL.V. van Regenmortel,

C.M. Fauquet, and D.H.L. Bishop

> The official reference for virus taxonomy and nomenclature

> Covers over 4000 recognized viruses, organized by family, with
diagrams of genome organization and virus replication cycle
where know

September 2000, Casebound 1162 pp, $159.95/ISBN: 0-12-370200-3

Deluxe Version: May 2001, Casebound with On-(ine Version, 1162 pp,
$199.95 (tentative) /ISBN: 0-12-714181-2

ALSO AVAILABLE:

The War Within Us

Everyman’s Guide to Infection and Immunity
Cedric Mims

June 2000, Casebound 278 pp, $39.95/ISBN: 0-12-498251-4

Mims’ Pathogenesis of Infectious Disease
FIFTH EDITION

Cedric Mims, Anthony Nash, and
John Stephen

November 2000, Casebound 474 pp, $64.95/ISBN: 0-12-498264-6
September 2000, Paperback 474 pp, $44.95/1SBN: 0-12-498265-4

Make | DE kl. your first stop for on{me research:
WWW. ideaﬁbrary com

The IDEAL Ilbrary offers nearly 300 journals thh over 200,000
articles, from Academic Press and Harcourt Health Sciences.

Try IRE }I. Alert and receive free Jables of Contents via email.
Regzster today at: www.idealibrary. com/news/mal-alert isp

Wfth 1DE }Al OnDemand you can buy individual |ournal

service, visit:

www/academicpress.tomf W ‘ide,al/abwt()nbemand.htm

Muws"

PATHO E Esls

THE DEFINITIVE SOURCE OF INFORMATION IN PHYSICAL
SCIENCE —NOW AVAILABLE IN A NEW EDITION
“An awesome work of scholarship . . . a landmark of specialized publishing.”

—Chicago Tribune (Review of First Edition)
REVIEWS FROM THE 1ST EDITION:

“This encyclopedia will be a very useful and needed addition to the literature of the

physical sciences and technology. The in-depth articles are written by experts and the top-

ics selected represent the current view of the physical sciences in today’s scientific world.”
—Amercan Reference Books Annual

“..1am convinced the Encyclopedia will be a big contribution as a science source.”
—Nancy Pruett, Sandia National Labs
“...I found several of the articles not only informative and interesting, but done on a
scholarly level that served as an outstanding introduction to the field.”
—Daniel Berg, President, Rensselaer Polytechnic Institute

Encyclopedia of Physical Science and

Technology

THIRD EDITION

Editor-in-Chief RObert A. Meyers

KEY FEATURES

> 17-Volume Set Plus Index Volume

> Editorial quality recognized by reviewers, librarians, and readers since 1987 of
two previous editions

> Nearly 800 overview articles specifically commissioned for this work

> Approximately 14,800 pages of text supported by thousands of photos,
itlustrations, and tables

> (overage of 17 general subject areas (see below) encompassing 125
specific fields of study

> New edition presents over 9o% revised material, including 50% entirely new
content

> Editorial Board composed of internationally renowned scientists including a
number of Nobel Laureates

Fall 2001, 17-Volume Set + Index, €. 14,800 pp./ISBN: 0-12-227410-5

Pre-Publication: $2,900 (U.S.A.), £1,935.00 (U.K)

List (tentative): $3,500 (U.S.A.), £2,335.00 (U.K)

@ ACADEMIC PRESS

AHarcourt Science and Technology Company

Order from your local bookseller or directly from:

In the U.S. and Canada:
ACADEMIC PRESS

Order Fulfillment Dept.

6277 Sea Harbor Drive
Orlando, FL 32887

Call Toll Free: 1-800-321-5068
Fax: 1-800-874-6418 Fax: +44 (0)20 8308 5702
E-mail: ap@acad.com E-muail: cservice@harcourt.com

©2001 by Academic Press. LN/D)/APC/EA/PECS/LBS/IDEAL 16051 4/01

All other countries:

HARCOURT PUBLISHERS LTD
Customer Service Dept.

Foots Cray High Street

Sidcup, Kent DA 14 5HP, UK

Tel: +44 (0)20 8308 5700
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» HUMAN FRONTIER SCIENCE PROGRAM (HFSP)
—~~a Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE

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 Fellowship 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. Fellows 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,
ltaly, Japan, Luxembourg, the Netherlands, Portugal, the Republic 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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The AAAS International
Scientific Cooperation Award

AAAS

The AAAS International Scientific Cooperation Award, presented at
the AAAS Annual Meeting, February 2001 in San Francisco, CA
is given to an individual or small group working together in the
scientific or. engineering community who makes outstanding
contributions to further international cooperation in science or
engineering. The award is open to all regardless of nationality or
citizenship. Nominees must be living at the time of their nomina-
tion. The recipient receives US $2500 award, a commemorative
plaque, complimentary registration, and reimbursement for
reasonable travel and hotel expenses.

Nominations should be typed and include the following:

» nominator's name, » o summary statement (250 words),
address, phone number; and a longer detailed statement

of the actions for which the

> nominee's name, title, ; . .
candidate is nominated;

institutional affiliation,
address, phone number; » any documentation (books,
articles, or other materials)
illuminating the significance
of the nominee's achievement
may also be submitted.

> two letters of support;

» curriculum vitae
(3 page maximum);

All materials become the property of AAAS. Completed nominations
should be submitted to: Linda Stroud, Directorate for International
Programs, American Association for the Advancement of Science,
1200 New York Avenue, N.W., Washington, D.C. 20005, USA
FAX: (202) 289-4958.

All materials must be received by August 1.
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