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Do Your E coli Cells Have 

Mammalian -.~ 
BL21-CodonPlus? competent cells' 
dramatically improve protein expression 
in E. coli by overcoming the problem 
of codon bias. You get the ease of use 
and high yield of an E. coli expression 
system without the failed expression that 
results from codon bias. We added extra 

copies of tRNA genes that are rare in 
E. coli but used more frequently by other 

organisms to correct codon bias for 
faster, easier, and inexpensive expression 
of proteins from other organisms. 
BL21-CodonPlus competent cells are 
available in variants to suit your genome 
and level of expression control. 
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Opimized prpotn epression host 

Dramatically improves expression 
when codon bias is a problem 
RIL strain forAT rich genomes 
RP strain for GC rich genomes 
For proteins from all organisms, 
not just mammalian 

STRATAGENE USA and CANADA 
ORDER: (800) 424-5444 x3 
TECHNICAL SERVICES: 800-894-1304 

STRATAGENE EUROPE 
Belgium, France, Germany, 
The Netherlands, Switzerland, 
United Kingdom 
European Toll-Free Numbers 
ORDER: 00800 7000 7000 
TECHNICAL SERVICES: 00800 7400 7400 
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0800 312 526 

'Patent pending 

www.stratagene.com 

Don't let codon bias prevent you 

trom expressing in E coli! 

BL21 -CodonPlus? 
COMPETENT CELLS 

BL21-CodonPlus-RIL Competent Cells 230240 
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Introducing oil-free, trouble-free, 
2D electrophoresis. 

When you're racing to be first, you need 

rapid, accurate analysis methods. Use the 

ZOOM" IPGRunnerCT system for your 2D elec- 

trophoresis studies and achieve reliable results 

faster than with traditional procedures. 

Easy to use. The ZOOMS IPGRunner" System 

relies on a unique mini-cell design and dis- 

posable, pre-assembled cassettes. There's 

no bulky, expensive equipment. No messy 

mineral overlays. No tedious pre-cleaning 

and decontamination steps. The ZOOM' IPG 

Runner"' cassettes come ready for rehydra- 

tion and IEF. Just load your samples, add the 

IPG strip, and run. 
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- - _. .. .. IPGRunner- and in 

the second dimension 
by SDS PAGE on 
NuPAGE" ZOOM gel. 

Fast-paced results. Within three hours, your 

IEF is complete and you're ready for SDS-PAGE. 

Remove the IPG strip from the ZOOM' IPGRunner" 

cassette and load it into the IPG well of a ZOOM' 

gel. In 35 minutes you'll see tight, round, highly 

resolved spots for accurate analysis. 

ZOOM? into action. The ZOOM' IPGRunner" 

System surpasses other 2D electrophoresis 

methods to provide you with fast, accurate 

protein resolution. For more information, log 

on to www.invitrogen.com/ZOOM today. 
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CVER i1837 
The crystal structure of 
BRCA2, a protein defective in 
hereditary breast cancer, 
reveals domains similar to 
those found in proteins that 
bind to DNA. The ability to 
bind DNA, confirmed by the 
structure of a BRCA2-DNA 
(cyan bases) complex, impli- 
cates BRCA2 in binding the 
DNA substrates (blue ribbons) 
involved in homologous 
recombination-mediated DNA 
repair. [Image: H.Yang etal.] 
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A LEADER 
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We led the way with the first CCD imager for high-throughput assay 

screening in 1998. Since then there have been over 75 publications citing 
LEADseeker' Homogeneous Imaging System and we've been listening to 

your needs as screening throughputs increaseToday, the new LEADseeker 

Multi-modality Imaging System meets the demands of researchers like you 
for more flexibilityl throughput and ease-of-use. 

New LEADseeker: redesigned with you in mind 

LEADseeker offers you true versatility. You can use any plate format to 

perform fluorescence intensity, FRET, polarization, TRF/TR-FRET, 

luminescence and radiometric detection. You can also choose your 

preferred robotics solution. One LEADseeker instrument lets you achieve 

all this while reaching throughput levels of over 70,000 wells per hour in 

polarization mode and over one million wells per day in luminescence or 

steady state fluorescence. And you only need to learn one system and 

software. What's more, the new LEADseeker has a compact, modular 

design-saving you valuable laboratory space. 

'.2 ,,i^^ New LEADseeker is easy to use, too. Its intuitive 
j_ _ B software guides you through instrument set-up and 

includes remote protocol calling for hands-off 

convenience. This simplifies test start-ups, reduces 

risks from potential errors and saves you time. 

Judge for yourself how well we've been listening. 

Visit www.arnershamrnbiosciences.comlleadseeker 

for more details. With our knowledge and your 

experience, anything is possible. 
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SUMMARIES OF RESEARCH IN THIS ISSUE 

edited by Phil Szuromi 

Reducing Stress in California 
How do the electronic proper- if J %,?a ,i The build 
ties of a metal atom change and with 
when clusters of different sizes stood bul 
and geometry are formed? Nil- hazards. Fialko et al (p. 1858) 
ius et al (p. 1853) used scan- ments on nearby fault zones re 
ning tunneling microscopy Hector Mine earthquake in soL 
(STM) to build gold chains with displacements as an elastic res 
defined numbers of atoms on a that the fault zones are compli. 
nickel-aluminum alloy surface. 
They then used the STM to 
perform scanning tunneling spectroscopy on these structures. 
Conductivity spectra taken at 30 points along a 20-atom chain 
show how the one-dimensional band structure develops. a 

Not So Fast 
The unusual strength of hydrogen bonds accounts for many of the 
exceptional properties of liquid water. Mitsui et al. (p. 1850) investi- 
gated how the properties of small water clusters change when 
grown on a platinum surface. Dimers, trimers, and tetramers were 
much more mobile than the monomer. The mobility decreased 
again when the cluster contained five or more molecules. The re- 
sults indicate that the hydrogen bonds are particularly strong in the 
small water clusters, and the misfit between their structure and that 
of the underlying substrate enhances their mobility. Larger clusters 
form a stable hexagonal honeycomb structure that is commensu- 
rate with the underlying surface. 

An Overly Simple Seesaw 
A popular paradigm for understanding global oceanic heat bud- 
gets is that of a "bipolar seesaw," wherein a heat gain in one 
hemisphere is balanced by a loss in the other. This concept has 
been. invoked to explain the apparently alternating periods of 

hemispherically opposed heating and cooling that 
have occurred during the past 100,000 

years of the last glacial cycle and 
that are recorded in temperature 

records from high latitudes. Mor- 
gan et al. (p. 1862; see the Per- 
spective by Stocker) present a 
new ice core record of air 

Thus, t | ,|temperatures from coastal 

m 

S | g I 0 T 

|Antarctica which shows that a 
simple bipolar seesaw is an 

Xlantic themohaincircuoversimplification. Their analy- 

X 

partitioningl sis reveals that Southern Hemi- 
sphere cooling preceded the 

warming that began in the Northern 
Hemisphere about 14,500 years ago. 

Thus, the temperature changes observed in 
Antarctica cannot be caused only by abrupt changes in North At- 
lantic thermohaline circulation and must reflect a more complex 
partitioning of heat between the poles. 

up of stress and strain between 
in fault zones is poorly under- 
t important for assessing seismic 
measured small surface displace- 
elated to the 1999 magnitude 7.1 
ithern California. They model the 
ponse to the large event and find 
ant in the shallow crust. 

The Buffer 
Zone 
Diatoms are a type of photo- 
synthetic marine plankton that 
form siliceous skeletons and 
thus have an absolute metabolic 
requirement for silicon. Because 
diatoms often are the dominant 
phytoplankton in regions of 
high productivity where abun- 
dant nutrients are available, it 
has been hypothesized that the 

precipitation of silica must somehow provide a competitive advan- 
tage. Milligan and Morel (p. 1848) suggest that this function may be 
to act a buffer, thereby increasing the activity of extracellular carbonic 
anhydrase, the enzyme which catalyzes the slow reaction from dis- 
solved bicarbonate to the CO2 used for photosynthesis. 

Old Gold Deposits 
Gold deposits in the Kaapvaal Craton of South Africa represent 
about 40% of the gold production on Earth, yet the origin of this 
large concentration remains controversial. Kirk et a. (p. 1856; see 
the Perspective by Frimmel) used the rhenium-osmium isotopic 
system to derive an age of formation for the gold and pyrite ag- 
gregates. The gold and pyrite is older than the conglomerate rock 
that hosts them. Thus, the gold was derived from detritus from 
older source rocks and not hydrothermal in origin. The age of the 
gold mineralization coincides with the age of stabilization of the 
Kaapvaal craton (about 3 billion years ago) and indicates that the 
gold was probably derived from hot and fertile mantle sources. 

Controlling Chromatin Through RNA Interference 
The link between RNA and the epigenetic regulation of gene ex- 
pression are well known from studies of X-chromosome dosage 
compensation, where the noncoding RNAs Xist and Tsix play a crit- 
ical role in silencing genes on the X-chromosome. RNA interfer- 
ence (RNAi) also silences gene expression at the posttranscription- 
al level by destroying cognate RNAs and is thought to defend the 
genome against invasion of "foreign" nucleic acids. Volpe et al. (p. 
1833; see the Perspective by Allshire) now show that the RNAi ma- 
chinery regulates the formation of centromeric heterochromatin in 
fission yeast. At least one component of the RNAi machinery, Rdpl, 
is bound to centromeric sequences. RNA transcripts identified as 
originating from these centromeric repeats are the likely targets of 
RNAi. Consistent with this result, Reinhart and Bartel (p. 1831) 
have isolated a series of small RNAs derived from these transcripts 
that are very likely the predicted siRNAs generated by RNAi. a 

On the Mend 
The breast cancer susceptibility gene BRCA2 is necessary for the re- 
pair of double-stranded DNA breaks through homologous recombi- 
nation, in which the intact member of a chromosome pair is used as 
a template to mend the damaged partner. Yang et aL (p. 1837; see 

a Published online in Science Express CONTINUED ON PAGE 1767 
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Custom and library siRNA for 

efficient gene silencing 

Gene silencing ot lamin A/C (normalized against JAPDH as a control). HeLa-S3 cells were transtected using TransMessenger Transtection Reagent. 

High-purity QIAGEN? short interfering RNA (siRNA) allows efficient gene silencing in cell culture by 
targeting complementary endogenous mRNA. This effect, termed RNA interference (RNAi), enables targeted 
gene silencing of gene expression in functional genomics studies. 

The QIAGEN siRNA Oligo Synthesis Service offers: 

* High-purity siRNA for efficient gene silencing 
* Custom and library siRNA, ready to use in 

RNAi studies 

* Expert advice on siRNA design for optimal 
RNAi effect 

* Labeled siRNA allowing transfection to be 

easily followed 

Custom siRNA and a variety of library siRNA duplexes for common target genes are available. High-purity 
QIAGEN siRNA, together with TransMessenger?m Transfection Reagent - the first reagent specifically 
developed for transfection of RNA - provides highly effective gene silencing in RNAi studies. 
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siRNA technology licensed to QIAGEN is covered by various patent applications, owned by the Massachusetts Institute of Technology, Cambridge, MA, USA and others. 
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the cover and the Perspective by Wilson and Elledge) present the structure of the carboxyl- 
terminal domain of BRCA2 in complex with a second protein DSS1 and with single-strand- 
ed DNA. The binding of BRCA2 directly to DNA may enable it to serve as a scaffold for as- 
sembling the components that undertake the restoration of chromosome integrity. 

Ribosorre Regulation by Protein Products 
The leader peptide regulation of the Escherichia coli tryptophanase operon, tnaC, has a stop 
codon at position 25 that yields a 24 residue peptide in the absence of inducer. However, in 
the presence of tryptophan, the leader peptide stays attached to the stalled ribosome as a 
peptidyl tRNA and termination is blocked. By altering codons and spacing between codons in 
the leader peptide, Gong and Yanofsky (p. 1864; see the Perspective by Sachs and Geballe) 
show that the sequence of the nascent peptide can regulate the translating ribosome, perhaps 
by creating a ribosome binding site for free tryptophan. Hence, peptides are not only products 
of translation but they can also control ribosome movement during translation. 

K". ? Caught in the Act 
The process of membrane fusion is key to many cellular events 
in membrane trafficking, virus entry, 
and cell division. However, the mecha- 
nism of fusion itself, and a detailed 
structural understanding of how two 
lipid bilayers can fuse in a nonleaky 
fashion, have been difficult to nail 
down. Yang et aL (p. 1877; see the Per- 

spective by Gruner) have now visualized a structure that seems 
to represent a lipid bilayer fusion intermediate consisting of a 
kind of stalk structure formed by the opposed lipid monolayers. 

Dendritic Cells Show Self-Control 
Dendritic cells (DCs) are increasingly being recognized for their ability to shut down some 
types of immune response and for contributing to the state of immune tolerance. Elucida- 
tion of putative tolerogenic DC subsets is under way, although the mechanisms by which 
these cells might modulate immunity have yet to be established. Munn et aL (p. 1867) 
now describe a subset of human DCs that can inhibit T cell responses, at least in vitro, to 
alloantigens through the catabolism of tryptophan by the enzyme indoleamine 2,3-dioxy- 
genase (IDO). It is known that IDO can prevent antigen-specific responses of T cells in 
vivo, as well as in vitro. The present demonstration that a subset of human DCs can inhibit 
T cell responses via IDO in vitro makes it plausible that these cells might use the same 
mechanism in vivo. Whether DCs actually regulate immune responses to self-antigens, 
transplants, and tumors by this mechanism remains to be established. 

Type-Setting Methylation Marks in Chromatin 
Histone methylation, which is involved in the formation of heterochromatin, can also 
control DNA methylation and hence gene expression. The role of chromatin-remodeling 
factors in this pathway has been ill-defined, although it is known that the SWI/SNF-like 
protein DDM1 in Arabidopsis is required for the DNA methylation of centromeric and 
heterochromatic repeats. Gendrel et aL (p. 1871) analyze the methylation state of his- 
tone H3 and show that DDM1 is required for the maintenance of H3 methylation pat- 
terns in interstitial heterochromatin, but is not required to maintain the overall level of 
histone methylation. The authors speculate that DDM1 functions to "type-set" these 
epigenetic methylation marks. X 

Light-Activated Fluorescence 
In order to study a cohort of proteins in a living cell, Patterson et aL (p. 1873) developed 
a fluorescent tagging method that can be photoactivated. Proteins were engineered to 
express a variant of green fluorescent protein that has low fluorescence until specifical- 
ly photoactivated under a microscope. The dynamics of nuclear transport and lysosomal 
membrane exchange in living cells are described. 

Why do 
smart engineers 

become 
patent attorneys? 

An article that appeared in 
The Wall Street Journal 

July 5, 2002 
explains why. 

Did you know that 
smart engineers often 
become patent agents 
for the same reasons? 

To view the WSJ article and to 
find out much more: 

ProfessorKayton.com 
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> If you identify proteins 
using 2-D gels, 

The Discovery Moment 
January 28, 4:31 PM 
Susan Kellerman, Ph.D. 

Identifies and quantifies 
important low-abundance 
proteins associated with 
hypertension. 

After all, shouldn't you spend your time 
on the proteins that really count? 

IA%V Applied 
Biosystems 
Data. Decision. Discovery. 

Applera Corporation is committed to providing the world's leading technology and information for life scientists. Applera Coporation consists of the Applied Biosystems and Cetera Genomics businesses. AB (Design) is a trademark, and Applied Biosystems is a 
registered trademark of Applera Corporation or its subsidiaries in the US and certain other countries. ICAT is a trademark of the University of Washington, exclusively licensed to Applied Biosystems Group of Applera Corporation. For Research Use Only. Not for 
use in diagnostic procedures. 02002 Applied Biosystems. All rights reserved. 



start mith the best basics. 
The best protein research begins with a great protein assay. 
Get back to protein chemistry basics with Pierce BCA (bicinchoninic acid) 
Protein Assays. The BCA Protein Assay, which was patented by Pierce,' 

remains a cornerstone for accurately measuring protein concentration in 

Quantitate protein concentration from 20-2,000 pg/ml for these applications: 
* Studying protein:protein interactions 
* Measuring column fractions after affinity chromatography 
* Estimating percent recovery of membrane proteins from cell extracts 
* High-throughput screening of fusion proteins 

Greot results begin here. 
Product # 23225 

BCA Protein Assay Kit - 1,000 ml 

Product # 23227 
BCA Protein Assay Kit - 500 ml 

Product # 23229 
BCA Compat-Able'" Protein Assay Kit - 500 ml 

All kits include standards. 
Individual reagents are also sold separately. 

BCA Protein Assay Features/Benefits: 
* Accuracy - less protein:protein variation than dye-binding methods 
* Robustness - compatible with most ionic and nonionic detergents 
* Speed - faster and easier than the Lowry Method 
* Flexibility - adaptable to microplates for 10 pi sample sizes 

U.S. Patent #4,839,295 
1. Smith, P.K, et al. (1985). Measurement of protein using bicnchoninic acd. Anal. Biochem. 150, 76-85. 

50 parts "A" Incubate: 
+ 1 part "B" 0.1 ml sample + 2.0 ml working reagent 30 min. at 37?C 

I? . 

' _I_ i I _ 

Mixworkingreagent Mixwell Thencool Mix working reagent Mix well Then cool 

Spectrophotometer 

IRead a 562 nm 
Read at 552 nm 

www.piercenet.com I 

For complete kit information and the newest proteomics products, visit the Pierce web site at www.piercenet.com or call 800-874-3723. 
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So that people can lead healthier lives. 
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The Mini-Prep 48 is a fully 
automatic, bench-top instrument that 
purifies plasmid DNA directly from 
bacterial cultures. 

The instrument uses a new method of purification 
based on agarose gel electrophoresis 
and recovery by electroelution. Purification is entirely 
accomplished within pre-manufactured sample cassettes. 

Call now to learn how the Mini-Prep 48 can provide you with great, 
high quality DNA, while saving you time. 

High Purity - suitable for 
automated fluorescent 

sequencing straight 
from the instrument. 
Easy Operation - starts 
with direct loading of 
culture- no centrifugation step. 

1-800-466-7949 
6195 Cornerstone Court East, San Diego, CA 92121 

Improved Yields - up to 6 ug of 

plasmid per prep. 
Fast - up to 48 (2 ml) preps per hour, 
saving you time. 
Cost Effective - affordable to any lab. 

Quality - time and time again. 

o E A i CnH RIESEA RCIH 

(858) 452-2603 fax (858)-452-6753 
www. maccon nell.com 



LAB TECHNOLOGY TRENDS SCIENCE BENCHTOP 
SPECIAL AD SECTION IN THE 
20 SEPTEMBER ISSUE 

Drug Discovery IV 
This report will cover intellectual 

property and relationships among 
pharmaceutical companies and 
their partners. 

Look for it in the 20 September issue. 

Archives Now Sorted 
by Topic Area 
Find both current and past ad sections 
online at the Science Benchtop. The 
archives are now available arranged 
by topic area including: 
I DNA and BioChips 
i Drug Discovery 
I Proteomics 
Go to www.scienceonline.org and 
select Electronic Marketplace, then 
Science Benchtop. Check it out today! 

SCIENCECAREERS.ORG FOCUS ON CAREERS 
AD SUPPLEMENT IN THIS ISSUE 

www.scienceproductlink.org 
Find out about products advertised 

in Science - instantly. 

Science announces a great way to find 
out about new products advertised 
or featured in Science- instantly. 
Science's Product Link is a new online 
reader service program and online 

product information service that allows 
readers to search for products adver- 
tised or featured in Science by 

* product category, 
* company name, 
* keyword, and 
* page number. 

You can look for product information 
in current and back issues. You can 
even link to advertisers' websites for 
more information. 

If you prefer, you can request to have 

product information delivered via 
? e-mail, 

regular mail, 
?telephone, and 

fax. 

What's the shortest distance between 
two points? Science's Product Link. 

Science 
Discover the Future 

Graduate Programs 
There's more than jobs at Science 
Careers! Browse graduate programs 
by institution name, subject area, 
and geographic location. 

Check it out today at 

www.sciencecareers.org. 

Postdoctoral Opportunities II 
Ph.D. students who want to take 

postdoctoral fellowships face a 
series of key questions. In this 

report, academic and nonacademic 

sponsors of postdoctoral 
fellowships provide 
advice on how to 

-*** 
.*^^ answer many of the 

I*- - questions. 
.. 

-- g Look for it on 

page 1886. 

I Trade Shows & Conferences 

LOOK FOR COPIES OF THE 11 OCTOBER ISSUE OF SCIENCE 
AT THIS UPCOMING TRADE SHOW: 

FEBS (FEDERATION OF EUROPEAN 
BIOLOGICAL SOCIETIES) 
20-25 October, Istanbul, Turkey, 
www.febs.unibe.ch 

SUBMIT YOUR EVENT FOR A FREE USTING 
IN SCIENCE'S 2003 EVENTS CALENDAR. 

FIND OUT MORE AT 
WWW.SCIENCEMEETINGS.ORG. 

For Science sales representatives' contact information, please see the previous page. 

HI Science is published by The American Association for the Advancement of Science. 

AAAS To subscribe to Science and become a member of the AAAS, go to www.aaas.org. 
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Drug Discovery Research Clinical Screening 

Plate Readers 

You've never seen plate reading 

technology this flexible. 

Now, with every purchase of a 
PerkinElmer plate reader, receive 

I 50 FREE PLATES I at the time of purchase AND a 

25% DISCOUNT 
off your first microplate order! 

From Basic Research through Assay Development and 
High-Throughput Screening, we've got it covered. 
Researchers using plate readers have different needs. Different 

assays, different budgets, different system requirements. 
PerkinElmer Life Sciences addresses these needs with the 
most complete line of multi-detection plate readers available. 

There's the affordable VICTOR2m - the market leader. With 

legendary time-resolved fluorescence (TRF) performance and 
a host of options and accessories such as reagent dispensers 
and plate stackers, VICTOR2's capability can expand as your 
research needs grow. 

VICTOR2" 

The Fusion'" combines every non-isotopic assay method 
of detection, including fluorescence polarization and 
AlphaScreen?, into one affordable, high-performance platform. 
And finally, the new, state-of-the-art EnVision", optimized for 

high-throughput screening with fast plate reading speeds and 

applications flexibility. 
For help selecting the plate reader most flexible to meet your 
needs, call us at 1-800-446-0035 ext 9918 today. Or visit us 
online at www.perkinelmer.com/platereaders9. 

Fusion" J E n EnVislon' 

I> 
PerkinElmer" 

life sciences. 
Worldwide Headquarters: PerkinElmer Life Sciences, Inc., 549 Albany Street, Boston, MA 02118-2512 USA (800) 551-2121 

European Headquarters: PerkinElmer Life Sciences, Inc., Imperiastraat 8, B-1930 Zaventem Belgium 

All trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc. 
? 2002 PerkinElmer Life Sciences, Inc. 
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The ORFeome BioCharter" 

The future isn't created by chance. It's the mirror of our imagination. 
yet forae i the future temerge as we picture i the abstract must 

crystallize into the concrete, the vision transformed into action. In 

the life sciences the challenge is especially great. The rapid pace 
of discovery feeds on itself, demanding constant innovation. 

Learn how your organization can join the leading pharmaceutical and biotechnology companies 
to create the ORFeome BioCharter". 

United States: 760 603 7262 (direct) 800 955 6288 (toll free) 

Europe:.+49 721 6189100 Japan: 03 3663 8692 www.invitrogen.com/biocharter 

1600 Faraday Avenue * Carlsbad, CA 92008 ? Toll Free 800 955 6288 * Fax 760 602 6500 vitrogen- a technologies 



Catch and Release. 
Catch-and-Release' is a new system for immunoprecipitation in a spin-column format, that allows gentle elution 
of the native immune complex. All in less than an hour, while eliminating variability between samples. Whether 
you want to load directly on a gel or assay for enzyme activity, Catch-and-Release is the reversible, rapid, reliable 
answer. Reel in more information on the Catch-and-Release system by calling us or visiting www.upstate.com. 

United States: 706 Forest Street, Suite 1, Charlottesville, VA 29903 uipstatel Europe: Unit 3, Mill Square, Featherstone Road, Wolverton Mill South, 
800.233.3991 ? tel 434.975.4300 ? fax 434.975.4301 ? www.upstate.com cell signaling solutions Milton Keynes MK12 5YU UK ? tel +44 (0) 1908 552820 ? fax +44 (0) 1908 552821 



Your next PCR party 

will be a complete success! 

Eppendorf now offers a complete assortment 
of premium PCR reagents for your applications - 
isn't that tasty? Introducing a new standard for 
Hot Start PCR - HotMaster?, with unique Hot Start/ 
Cold Stop" technology. 

* Immediate activation of the polymerase - 
no activation time! 

* Hot Start/Cold Stop? feature for continuous 

annealing temperature control throughout PCR 
* Extended target size range up to 5 kb 
* An innovative reaction buffer gives you 

"self adjusting" magnesium concentration 
* No protein contamination of the PCR by 

denaturated antibodies 
* All that, and a great price too! 

Need more details? 
Visit www.eppendorf.com to learn more. 

Application Hotline: epp 
+49 180-3 666 789 

In toi 

eppendorf PCR Enzyme/Reagents Guide 

Application Recommended product 
Reliable routine PCR Eppendorff Taq DNA Polymerase 
Hot Start PCR HotMaster Taq DNA Polymerase 
Difficult PCR/ MasterTaq? Kit 
impure templates Eppendorff MasterMix 
Proof Reading PCR TripleMaster PCR System 

Q 
Long Range PCR (> 5 kb) TripleMaster" PCR System 

GC-rich templates MasterTaq? Kit 
TripleMaster- PCR System 
Eppendorff MasterMix 

Automated PCR Eppendorf? MasterMix 
Eppendorf? HotMasterMix 

CC cDNA (Reverse Transcription) cMasterT RT 

O 

- One Step RT-PCR cMaster" RTpius PCR System CC 

LICENSED FOR 

33?> 

endorf 
uch with life 

Eppendorf AG ? 22331 Hamburg ? Germany * Phone +49 40-53801-0 * Fax +49 40-5 3801-556 

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 
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After siRNA 
transfeclion 

www.polyplus-transfection.com 
Polyplus-transfection SAS BP 90018 67401 Illkirch cedex France 
Phone: +33 (0)390 244 328 - Fax: +33 (0)390 244 329 
order@polvplus-transfection.com 
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Sensitivity Expand High Fidelity PCR System* 

Specificity FastStart Taq DNA Polymerase* 

To amplify the most difficult DNA templates GC-RICH PCR System* 

Products of 5-20 kb Expand Long Template PCR System* 

Products >20 kb Expand 20 kbPLus PCR System* 

Accu racy Tgo D NA Polymerase* 

Reliable routine PCR Taq DNA Polymerase* 
X _ 

a Sensitivity Titan One Tube RT-PCR System/Kit* 

v.ffi? To amplify difficult RNA templates C.therm. Polymerase* 

2 032 929 2 x 250 units (250 PCRs) 
2 032 937 4 x 250 units (500 PCRs) 
2 032 945 10 x 250 units (1250 PCRs) 
2 032 953 20 x 250 units (2500 PCRs) 

End Mour @hase br the MeM Spec Sc Hot StaK PCR Resultsg 

Choose Roche Applied Science's 
FastStart Taq DNA Polymerase to 

. . 
... . . . 

maxlmlze specltlclty In routlne, 

multiplex, nested, high-throughput, 
or complex genomic hot start PCR 
of fragments <3 kb: 

g Activate FastStart Taq at 95?C for 
only 2 to 4 minutes. 

X Eliminate antibodies, wax barriers, 
beads, or manual hot start. 

X Improve yields and sensitivity. 

X Amplify challenging templates by 

adding the supplied GC-RICH 
Resolution Solution. 

0 fd e WR FXSteS t8^ A D N sS A iVR?l 8mSX t.^ 

X Call 800 262 1640. 

X Fax 800 428 2883. 

X Visit www.lbuyBiochem.com 
W Visit a Roche Prime Supply Program. 

Fg"re 1^ Specificity and sensitivity 
comparison in PCR using commercially 
available hot start systems. 
Various amounts of human genomic DNA were 

used for the amplification of a single 130 bp ; 

fragment from the tissue plasminogen activator 

(tPA) gene. Manufacturers recommended initial 

product-activation times were used when 
applicable. The following cycling conditions ; 

130 bp were used in all reactions: 0 

; 35 cycles at: 
* 95?C for 30 seconds 
* 60?C for 30 seconds 0 

* 72?C for 60 seconds 0 

final extension at 72?C for 7 minutes. 0 

J\: FastStart Taq DNA Polymerase 

^130 bp B: Taq DNA Poiymerase i 

C: Supplier A modified hot start polymerase buffer I 0 

0 0 XD: Supplier A modified llot start polymerase buffer 11 0 

i f eE: Taq ONA Poiymerase with anti-Taq antibody 

ti 0 iF: Supplier B antibody-modified hot start polymerase 

V 0 0 Result: FastStart Taq DNA Polymerase produced 
X 3: :0 the best speciEciy and sensitiviC, even from 

-130:;bp - 0:little template. 0 

CatB No 
2 032 902 

Pack Size 
100 units (50 PCRs) 

Visit our PCR Website: www.roche-applied-science.com/por 
Expand, FastStart, and Titan are trademarks of a member of the Roche Group. 

* Purchase of this product is accompanied by a limited license to use it in the Polymerase Chain Reaction 

(PCR) process for life science research in conjunction with a thermal cycler whose use in the automated 

performance of the PCR process is covered by the up-front license fee, either by payment to Applied 

Biosystems or as purchased, i.e., an authorized thermal cycler. 

t 2002 Roche Diagnostics Corporation. All rights reserved. 

<Roche> Roche Diagnostics Corporation 
Roche Applied Science 
Indianapolis, IN 
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"T" ~A Ks A~ D A D |H~ IM~ ~ Otsu, Shiga, Japan Korea: Takara Korea Biomedical Inc. Phone:(02)577-2002 Fax:(02) 577-3691 T A K A R A B IO IN C . Phone:+81 77-543-7247 Fax:+81 77-543-9254 China: TaKaRa Biotechnology (Dalian) Co., Ltd. Phone: (0411) 763-2792 Fax: (0411) 761-9946 
Homepage: http://www.takara-bio.co.jp The Biotechnology CompanyTM E-mail: bio-sm@takara-bio.co.jp Europe: TaKaRa Biomedical Europe S.A. Phone: +331 41 47 23 70 Fax: +33 1 41 47 23 71 

DISTRIBUTORS 
USA and PanVera Corporation USA: Fisher Scientific Europe: BioWhittaker Europe Taiwan: Cheng Chin Trading Co., Ltd. 
the Americas: Phone: 800 791 1400 Fax: 608 204 5300 Phone: 800 766 7000 Fax: 800 926 1166 Austria: 0800 201 538 Belgium: +32 87 321 611 France: 0800 911 981 Phone: +886 2 2331 3111 Fax: +886 2 2382 2197 

E-mail: info@panvera.com Germany: 0800 182 5287 Netherlands: 0800 022 4525 Cold Spring Biotech Co., Ltd. 
Switzerland: 0800 838 620 UK: +44 118 979 5234 Phone: +886 2 2695 9990 Fax: +886 2 2695 9963 



TIAA 
CREF 



s0 0 Nt,oA. CMGo9hK : Sot,. *14 

: -thrnn Typ: 'CIW 
-- 9 

,KaDywQ?onar'Sflo?y. 

*TW 

tf l r< rat It V " 

kllywWdt: 

ifm *na f n t t I W# pr0P*tFiORo. Rtthar, i 
TI'tlatHw ttvolut ca mntt ltril tits rv#N fl tWwlltd C i 

'; '"*f .... ..... . 

4 ae Ctn 
-C 

O9, _.. , . . _ . ... 

:i i i 

w -''*"^^ii1 in^^'in i 

:5? '"- ? :... 

*4inflwutdbeoat@wJwfltoidedkftttfrl ? 

,i?S"~? *, , : 

i*Klw*>n w: - 

,~,,4t ^ 

$U~~~i~~~r ~ ~ : F.- 

flip~~~~ci <ot~ Iditti ~ mt.f C#S J 44m 

EndNote 6 smartly advances research and publishing by 
organizing images with text, and by providing built-in Micosoft? 
Word templates for a varety of joumals. Long known for 

Bibliographies Made Easy, EndNote 6 now defines Manuscript 
Made Easy. 

Organize images and files in your EndNote 6 library 
EndNote 6 allows you to organize more than just text Any 
type of genenc image (eg., BMP, TIFF, JPEG) or applicaton file 

(eg., Microsoft Excel PhotoSho ChemDaw) can be managed 
along with your text references using the new image and caption 
fields in any reference type. Now you can apply keywords and 
search for nontextual data the same way you do for references. 

Access images and create a figure list automatically 
Cite While You Wrte" provides an easy way to search for and 
insert figures into your Micosoft Word manusoipt. EndNote 6 
tracks inserted figures the same way it does references and 

automatically builds a figure list for submission. 

Use Microsoft Word templates to create a manuscript 
EndNote 6 introduces built-in Word templates to guide you 
through the exacting manuscript requirements of publishers. 
Completed manuscripts are now submission-ready with all the 

key elements in addition to EndNote's instantly formatted in-text 

dtations, bibliography and figure list. 

Join the millions of researchers, writers and students who use 
EndNote (patent pending) and discover for yourself how easy 
bibliographies and now manusuipts are to write 

Visit www.endnote.com today and download 
a free demo for Windows or Macintosh OS X. 

THOIVMSON 

ISI RESEARCHSOFT 
ISI W/:b ot 

KNOWLEDGE. 
r-4- 04- 

Sales: 800-722-1227 * 760-438-5526 * Fax: 760-438-5573 
info@isiresearchsoft.com * www.endnote.com 

0 Cop/4 2( I PR onfMt Reead6o Ente s a mre d oramat dn 1adTmrY . Al nets tP th d',eirecicr w (mr's 

Until now, searching for images 
and other files to cite in my paper 
was tedious. EndNote has solved 
that problem. Now I find them 

quickly and can even click on the 
thumbnail to edit the image." 

-Alistair Campbell 
Lincoln University, New Zealand 
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Your knowledge. Our solutions. A clear advantage in a crowded market. 

Over 1,000 of the world's leading life science companies rely 

on MDL solutions to help them make breakthrough discoveries. 

By integrating and streamlining company-wide sharing and 

management of vital information, MDL solutions enable research 

tn nrnr,od fanetr and mnrco offirnintiv .ricintits rnnn inQtnntlv L ,access chemicl anc 

access chemical and 

predictive models, and leverage collective knowledge to gain fresh 

insights and invent drugs faster. Find out how MDL solutions help 

turn knowledge into discoveries. Call MDL or visit www.MDL.com. 

US +1 510-895-1313 UK +44 (0) 1276 701500 
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I biological data, apply powerful ADME-Tox Japan +81-3-3230-2641 ? 

MDL Information Systcms, Inc. an Elevier Science company MD I 
MDI. is a registcred traelcmark in the Jnitried Statrs aiid "Powering the Proccss of Inveiition" is a rrailcdmark of MDI. Infririation Systems, Inc. l . 

? C opyright 2002 M DL Information Systems, Inc. All rights reserved. C' { 



Your Discoveries 
Begin with Us. 
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WWW0.aIkC0? Dr3 
For laboratory research use only. Not intended for human, clinical, or diagnostic use. 
? 2002 American Type Culture Collection. ATCC is a registered trademark of the American Type Culture Collection. 

Manassas,VA 
Tel: 800.638.6597 or 703.365.2700 
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..0 See more. get more. do nothing. 
.... _̂ _^^/~~ ,....'SearchLight Multiplex Sample Testing Services 

Send us your sample and we will generate 
_ . 

[w^ quantitative results for 2-16 proteins per test 

_ Receive a comprehensive data packet via e-mail 
within 2-5 business days 

Choose from our growing menu of over 70 proteins 

Design your own SearchLight Array using our 
assay development service 
* Quantitative arrays or high throughput 

screening arrays available 

Choose a 96-well or 384-well format 

SearchLight" Arrays Offer: 
More data per sample at costs lower than 
traditional colorimetric ELISA kits 

- ? The accuracy and specificity of 
B-'.i .t sandwich ELISAs 

T: 7 6 -3 * ?Sensitive chemiluminescent detection 

Try Our Sample Testing Service for FREE' 
Now through December 31, 2002, send up to 20 samples for testing in one of our 
standard 9-protein arrays FREE of charge. For complete details contact the Pierce 

Boston Technology Center at 781-756-3221 or searchlight@perbio.com. 
'Limit 20 samples per laboratoy. Void where prohibited. 

( www.SearchLighOnline.com ) 

PIERCE 
Biotechnology 

PERBIO 

Tel: 781-756-3221 * Fax: 781-937-3096 
Technical Assistance E-mail: SearchLight@perbio.com 

Outside the United States, visit our web site or call 815-968-0747 to locate your local Perbio branch office or distributor 
Belgium: France: United Kingdom: Germany: The Netherlands: 
Tel 32 53 83 44 04 Tel 0 800 50 82 15 Tel 44 1829 771 744 Tel 49 228 9125 650 Tel 31 76 50 31 880 
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Distinctively 
Universal 

Unquestionably 
Economical 

Remarkably 
Simple 
By using only two fluorescently 
labeled universal UniPrimers?T in a 
one-step, closed tube PCR reaction, 
Serologicals' Amplfluor'" SNPs 
Genotyping System makes the 
process of genotyping any SNP in a 
genomic DNA sample extraordinarily 
economical and simple. This system 
eliminates the need for expensive 
SNP-specific hybridization reporter 
probes and tedious post-PCR 
processing. Plus, only one reaction 
is required per SNP which further 
reduces assay complexity. 

The fluorescent signal is red or green 
for a homozygous SNP and yellow for 
heterozygous. It's that simple! 

Homo- and heterozygotes produce different signals 
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What's more, Serologicals' 
AmplifluorT? SNPs Genotyping 
System is compatible with high- 
throughput screening techniques and 
is usable on virtually any endpoint or 
real-time detection instrument. 

Visit www.serologlcals.com/snps 
or call us for detailed information. 

Serologicals Corporation Contact and Ordering Information 

North America 1.866.737.6246 
Europe 44.1865.784.646 
All Others 1.678.728.2246 

North America Fax 1.866.737.6247 
Europe Fax 44.1865.784.648 
All Others Fax 1.678.728.2247 

5655 Spalding Dr., Norcross, GA 30092 customerservices@serologicals.com www.serologicals.com 

Refearnce 
1. Myakishev MV, Khripin Y, Hu S. Hamer DH. 'High-Throughput SNP Genotyping by Allele Specific PCR with Universal Energy-Transfer Labeled 
Primers'. Genome Res. 2001:11(1)163-169. 

Ampliftuor Is covered under U.S. patents #5,866,336, 6.090.552, 6,117,986. The Polymerase Chain Reaction is covered by patents owned by 
Roche Molecular Systems, Inc. and F. Hoffman-La Roche Ltd. Purchase of a Serologicals PCR related product does not convey a license to use the 
PCR process covered by these patents. Purchasers of these products must obtain a license to use the PCR process before performing PCR. 

02002 Serologicals Corporation. All trademarks are property of Serologicals Royalty Company. 
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Apo-ONE? Finally, an apoptosis assay 
you don't have to babysit. 

Designed for walkaway convenience with automated systems, the new Apo-ONE'* Homogeneous Caspase-3/7 Assay 
delivers the same simplicity to investigators analyzing one sample at a time. The add-mix-read protocol allows you 

to spend less time fussing over your experiments and more time taking care of what really matters. 

Get your trial size kit for 50% off 
An assay so easy it looks after itself. Visit www.promega.com/apoptosis for product and ordering information. 

PROMEGA CORPORATION * www.promega.com 

U.S. introductory pricing is S25 plus shpping. Orders with a value of $250 net are shipped free of 
charge to U.S. customers. Please contact your local Promega Branch Offices and Distributors for 
country specific pricing information and freight charges. Valid in U.S. and participating branch 
oftices and distributors. Limited time offer. Product may be covered by pending or issued patents. i 
02002 Promega Corporation 9730B-AD-CR r 
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