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Lanes 1-12 represent normal breast epithellum samples trom ditterent individuals. 
Lanes 13-24 represent breast cancer samples from different individuals. 

A and B represent analyses of 2 individual genes whose expression is up 
regulated in breast cancer samples. 
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Probing Oxygen Motion in Disordered Anionic Conductors 
with 17 0 and 51V MAS NMR Spectroscopy N. Kim and C. P. Grey 

The movement of oxide ions in ceramic oxygen-separation 
membranes has been followed using solid-state nuclear magnetic 
resonance methods. 
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strains of the bacteria Shewanella oneidensis and Escherichia coi can 
survive at pressures above 1 gigapascal, well beyond the currently known 
conditions for life on Earth. In a comment, Yayanos argues that formate 
oxidation is insufficient as a proxy for cell viability and that "although 
Sharma et at referred to the cells as being viable and living, not a single 
observation they made supports that contention." Sharma et aL. respond 
that the concerns expressed by Yayanos "appear in most instances to re- 
fledt differences in semantics" and that the controls used in the study ver- 
ified "that the observed formate oxidation was primarily due to biological 
activity." 
The full text of these comments can be seen at 
www.sciencemag.org/cgi/content/fullU297/5580/295a 
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THIS WEEK IN Science 
edited by Phil Szuromi 

A Switch in Time 
Saves Lines 

27X1~ The Froi 
_, 1 

In most nuclear magnetic reso- l, IF ~1 In the pusl 
nance (NMR) experiments, a uni- chips, the 1 
form magnetic field is applied to sists are aI 
the sample, and radio frequency polymer chains. Lin et al (p. 372 
pulses are used to manipulate and Nalamasu) have developed 
particular nuclear spins. Under flectometry technique to examir 
ex situ conditions, such as deep in chemically amplified photoresist 
a bore hole, it is difficult to apply and density profiles for the resist 
high magnetic fields or to do so tion that should aid the design ol 
uniformly, and, thus, approaches 
in which signals are generated by n n 
suddenly reversing the applied n n ra 
magnetic field prove useful. Un- Lichen assemblages have bee 
fortunately, background fields 357) into guilds in which d 
(such as Earth's field) are difficult common cyanobacterial part 
to shield, and the resulting signals 
last only a few milliseconds. Brill 
et al (p. 369) show that when two nearly orthogonal fields are re- 
versed in such a way so as to compensate for the background field, 
spin echoes form that persist for more than 600 milliseconds, which 
allows accurate measurement of spin-relaxation times. 

Taking Coherence to Extremes 

High-harmonic generation is a promising approach for generating 
coherent light in the extreme ultraviolet, a region of interest in 
spectroscopy and lithography, but the highly ionized medium 
used to create the light produces a changing refractive index that 
degrades coherence. Bartels et al. (p. 376) now show that the 
high-harmonic generation of extreme ultraviolet emitted by ion- 
ized argon atoms, when contained in a hollow fiber and phase- 
matched, maintains temporal and spatial coherence sufficient for 
the formation of holographic images. 

There's the Rub 

How much does adhesion or friction between two polymer surfaces 
depend upon the geometry of the polymer chains? Maeda et aL (p. 
379) studied both nonpolar and polar materials using a surface force 
apparatus to determine how the friction changes when the polymers 
are cross-linked and when the surface loops were subsequently cut. 
Both adhesion and friction were dominated by free surface ends, which 
rearranged and tangled as the two surfaces were brought into contact. 

Measuring Melting 
The meltwater input from the glaciers of coastal Alaska is a major 
contributor to global sea-level rise, but also one that is difficult to 
quantitate directly. Arendt et aL (p. 382; see the Perspective by Meier 
and Dyurgerov) now present laser-altimetry data on 67 Alaskan 
mountain glaciers (covering about 20% of the glaciated area there) 
and show that their contribution to rising sea level is much greatly 
than previously realized. The estimated amount is -78% more than 
that from the entire Greenland Ice Sheet from the mid-1950s to the 

nt Lines 

h for increased device density on 
Features written in lithographic re- 
pproaching the scale of individual 
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mid-1990s. Moreover, the rate 
of melting appears to have in- 
creased considerably during the 
past decade. 

Skimming for Fish? 
combined x-ray and neutron re- Pterosaurs, an extinct group of 
the reaction front in a deuterated flying lizards, lived during the 
rhey obtained both compositional reign of the dinosaurs, but a 
on the nanometer scale, informa- poor fossil record has limited 
mproved materials. our understanding of their be- 

havior. Kellner and Campos (p. 
389) have discovered a new 
taxon of pterosaur, Thalas- 

grouped by Rikkinen et al (p. sadromeus sethi, which had an 
ferent fungal species share a unusually large crest and a dis- 
er. tinctive, streamlined skull and 

jaw. The crest, which is decorat- 
ed with grooves that suggest 

an extensive blood vessel system, may have functioned to regulate 
body temperature. The streamlined skull and jaw are similar to that 
of the extant bird Rynchops. Like the bird, Thalassadromeus may 
have skimmed the surface of lakes and seas, dipping its head into 
the water to catch fish and crustaceans. 

Getting Fresher 

Measurements made in the Pacific Ocean 
have shown that Antarctic Intermediate 
Water has become less salty during recent ' 

decades. Jacobs et al (p. 386) document 
decreases in the salinities of shelf water in 
the Ross Sea and surface water in the Ross 
Gyre during the past 40 years. They sug- 
gest that a combination of increased pre- 
cipitation, reduced sea ice production in 
response to increasing air temperature, and increased melting of the 
West Antarctic Ice Sheet could explain this freshening. 

Coding of Smell in the Insect World 
The mushroom bodies in the insect brain function in olfactory leam- 
ing and in other types of memory formation, but the cellular mecha- 
nisms underlying information processing in this structure are still 
poorly understood. Perez-Orive et al (p. 359) analyzed the computa- 
tional functions of the antennal lobe-mushroom body system in lo- 
custs. A combination of excitatory inputs from antennal lobe projec- 
tion neurons and feed-forward inhibition from lateral hor intemeu- 
rons sculpts the functional properties of Kenyon cells in the mush- 
room bodies. 

Brainier Mice 
The normal mouse brain lacks the folds and gyrations that charac- 
terize the surface of the human brain. Chenn and Walsh (p. 365; see 
the cover and the news story by Vogel) now show that expression of 

a Published online in Science Express CONTINUED ON PAGE 299 
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a constitutively active variant of p-catenin, a component of cellular adherens junctions, in 
transgenic mice resulted in lateral expansion of the mouse cerebral cortex. The brain sur- 
face buckled and folded to fit into the cranial cavity. Although the sequence of neuronal 
differentiation appears to be approximately normal, the numbers of cells are much greater 
and reflect an expanded pool of neural progenitor cells. The extra p-catenin signaling ap- 
pears to encourage neural precursors to proliferate rather than differentiate. 

Not Too Big, Not Too Small 
A brute-force approach has been used to address a classic problem in cell biology-how cell 
growth and the cell division cycle are coordinated so that cells maintain a certain size. Jor- 
gensen et al (p. 395; see the Perspective by Sudbery) performed a systematic analysis of the 
complete set of yeast haploid deletion strains that yielded strains (several thousand) that were 
either larger or smaller than their normal counterparts. Further genetic analysis revealed a 
dozen new regulators of Start, the point in the yeast cell cycle at which the cell commits to a 
new round of cell division. The groups of genes identified point to a key role of nucleolar genes 
and genes affecting ribosome biogenesis in control of cell size as well as cell growth. a 

Profiles in Fear 

Linking genotype to phenotype has been particularly challenging in the realm of neuro- 
transmitter metabolism and subjective assessments of human behavior and personality. 
Anxiety-related traits have been associated with the biogenic amine serotonin, an impor- 
tant mediator and modulator of emotion and mood, and a polymorphism in the serotonin 
transporter, which sequesters synaptic serotonin. Hariri et al (p. 400; see the news story by 
Miller) present the results of a functional brain imaging of normal individuals. An increased 
responsiveness of the amygdala (a brain structure intimately involved in emotional pro- 
cessing) to fearful stimuli was seen in subjects carrying one or two copies of the "s" allele of 
the transporter, in contrast to those with two copies of the "I" allele. 

I Making the Most of the Light 
Peroxisomes are small intracellular organelles involved in 
metabolism. In mammals, abnormal peroxisomes can cause effects 
ranging from skin disorders to neuropathologies. Studies in the plant 
Arabidopsis by Hu et al (p. 405) now show that peroxisomes are 
critical for normal photomorphogenesis. The plant peroxisomal pro- 
tein AtPex2p is required for normal growth. Mutations in its gene 
suppress growth defects caused by mutations in Det, which encodes 

a nuclear protein that regulates expression of photomorphogenesis genes. 

Guarding Against Mutation 
Deamination of 5-methylcytosine to thymine (T) at CpG sites is the most frequent 
cause of the point mutations in humans that lead to genetic disease and cancer. Millar 
et al (p. 403) generated mice deficient in MBD4, a methyl-CpG binding protein that 
specifically removes T from G:T mismatches at CpG sites. C -> T mutations within CpG 
sites occurred three times more frequently in mice lacking MBD4. When the mutant 
mice were crossed into a genetic background that increases cancer susceptibility, the 
progeny showed accelerated tumor formation. These results indicate that MBD4 is a 
major factor in helping cells cope with the mutability of 5-methylcytosine. 

Staying Put 
A large number of B cells inhabit the marginal zones (MZ) of the spleen, where they 
maintain steady contact with recirculating antigens in the blood. These lymphocytes re- 
spond rapidly to bacteria by mobilizing and differentiating into extensive clusters of an- 
tibody-producing plasma cells. Lu and Cyster (p. 409) show that two integrins involved 
in lymphocyte trafficking across endothelium, LFA-1 and ca4p1, appear to be responsible 
for the migration and localization of MZ B cells. Large-scale egress of B cells from the 
MZ occurred when interactions of these integrins with their respective ligands were 
blocked. The retention of lymphocytes within lymphoid niches suggests a wider role for 
some integrins associated with lymphocyte trafficking. 
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without desalting the 
ligation reaction. 

Lambda Hind III 
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standard Fast-Link 
reaction using 2 U 
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Ligase (Lanes 3-7). 
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remains a cornerstone for accurately measuring protein concentration in 

Quanttate protein concetration 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 
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Great resulls begin here. 
Product # 23225 

BCA Protein Assay Kit - 1,000 ml 
Product # 23227 

BCA Protein Assay Kit - 500 ml 
Product # 23229 

BCA Compat-AbleTM Protein Assay Kit - 500 ml 
A/ kits include standards. 

/ir/vdual reagents are also sold separatly. 

( 

BCA Protein Assay Features/Benefts: 
* 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 p1 sample sizes 
US. Paent #4,839,295 
1. Smith, PK, eta. (1985). Measurement of protein using bcinoninic acid. An Bche. 150, 76-85. 
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+ 1 part "B" 0,1 ml sample + 2.0 ml working reagent 30 min. at 37?C Specrophotometer 
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Welcome to the new world. 
A world where genotyping 
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studies can be conducted with I _i: 
speed, sample throughput, !: 
and scale never before possible. l e! 
At a lower cost than you ever 

imagined. Large studies that: _ , 
once took years can now be .... 
completed in months or , _ 
even days. 

With a throughput level of 

1,000,000 calls per day, 
Illumina's SNP genotyping 
service leverages our 

proprietary BeadArray' 
technology. The BeadArray 
platform will be available as a 

product later this year, but 

you can access its remarkable 
.benefits now through our SNP 

genotyping service. 

Illumina's service operation 
integrates a high degree of 
automation with advanced LIMS 
to manage linkage analyses, 
fine chromosomal mapping, 
candidate gene and large 
association studies. 

So expand your expectations. 
Readjust your planning 
calendar. And join us in the 
new world of genotyping. 

Learn more by calling us at 
1.800.809.4566 or visiting 

www.illumina.com/5snp 
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Visit us on the Web at discover.bio-rad.com 
Call toll free at 1-800-4BIORAD (1-800-424-6723); 
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LAB TECHNOLOGY TRENDS WWW.SCIENCEPRODUCTLINK.ORG 
SPECIAL AD SECTION IN THE 26 JULY ISSUE 
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Drug Discovery III 
This special ad section covers the 

challenges and advances in handling 
the large volumes of data developed 
through research and development 
efforts. 

Look for it in the 26 July issue. 

Science Product Link 
Science's online reader service 

system helps you find information on 

products advertised in the pages of 
Science. Search by product category, 
company name, keyword, or page 
number. 

Find it all at 

www.scienceproductlink.org. 

WWW.SCIENCECAREERS.ORG 

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 

Job Search 
Search our job listings by keyword, 
location and more! Find that research 

job in California or that faculty job in 
Switzerland. 

Find it at www.sciencecareers.org. 

EUROPEAN COUNTRY REPORT 
AD SUPPLEMENT IN THISISSUE 

Medicon Valley 
Science, in collaboration with 
Medicon Valley Academy, is 

publishing a European Careers report 
focussing on current 
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! Look for it on 

page 428. 
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WWW.SCIENCEMEETINGS.ORG 

Looking for a meeting in your field? Looking for a meeting in Hawaii? Find the 

perfect meeting for you with our searchable Meetings and Announcements 
database. Search for meetings by keyword, discipline, and region, and find the 
one you're looking for. 

A 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 I Research 
Proten M ay 

Protein Microarrays 

I Clinical Screening 

Protein Microarrays... 
Introducing the world's first complete platform. 

Only from PerkinElmer Life Sciences. 

No more talking about it, start doing it! Get a complete protein microarray platform - hardware, 
software, and substrate in your lab today. It's everything you need, including superior 
performance, reproducibility and reliable results. 

* Protein Microarray Printing - PiezoTipnologyT' technology 
* Protein Microarray Chemistries - HydroGel? coated slides 
* Protein Microarray Processing - ProteinArray? Workstation 
* Protein Microarray Scanning - ScanArray? Express 
* Protein Microarray Data Analysis and sample tracking - QuantArray? 

Get the protein microarray platform that delivers reliable data now, from the only company who can deliver it today, 
PerkinElmer Life Sciences. Call 1-800-551-2121 today. Or visit us online at www.perkinelmer.com/lifesciences. 

~'~ 
J 

PerkinElmerTM 
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, BE-1930 Zaventem Belgium 

All trademarks or registered trademarks are the property of PerkinElmer Life Sciences, Inc. 
? 2002 PerkinElmer Life Sciences, Inc. I I 
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INTRODUCING TH Advantages Ligation in 5 minutes or less 
*Fast- 5 minutes for cohesive or 

QuickLigation Kit ~~~~~~~blunt ends10 
*Convenient- ligation performed 

FROM NEW ENGLAND BIOLABS at room temperature 
*Flexible - suitable for all common 
ligation reactions 

NEB Uluick Ligation Kit 
#M2200S 30 reactions 
#M2200L 150 reactions 
Includes: Quick T4 DNA Ligase, 
2X Qluick Ligation Buffer, Protocols 

lo Using the Quick Ligation Kit protocol, blunt 
and cohesive inserts were ligated into LITMUS 28 
vector cut with either EcoR V (blunt) or Hind Ill 
(cohesive). Ligation products were transformed 
into chemically competent E. coi DH-5ce cells. 
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* Cohesive Ligation 
* Blast Ligation 
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a New England Biolabs Inc. 32 Tozet Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: iofo@neb.com 
* New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com 
* New England Biolabs GmbH, Germany Tel. 0800/BIOLABS (0)69/305-23-140 Fax 0800/BIOiLABX (0)69/305-23-149 email: info@de.neb.com 
* New England Biolabs (UK) Ltd. Tel. (0800) 3184 86 (01462) 420616 Faa (01462) 421057 email: info@ek.neb.com 

NW ENGLAND 

l O I L 1 b S~ ~~~nc. 
where science is the priority 

DISTRIBUTORS:- Argentina (1 1) 4816-0820; Australia (07) 5594-0299;- Belgium (0800)1 9815; Brazil (01 1) 3666-3565; China 21-6495-1899; Czech Rep. 0800 124683; Denmark 139( 5620 00: Finland (9) 584-121;- 
France (1( 34 6024 24: Greece 101) 5226547; Hong Kong 2649-9988; Iorael (3) 9021330; Italy (02) 381951;- Japan (031 5820-9408;1 Korea 102) 556-0311; Netherlando (033)495 00 94; New Zealand 0800 807809; 
Normay 23 1760 00; Singapore 4457927;1 Spain (93) 401 .02.1 0: Sweden (08) 3060 1 0: Switzerland (061) 486 80680; Taiwan (02) 28802913; Venezuela (2) 265-3386 

ligation i a flash. 

PRODUCTS YOU TRUST. 
TECHNICAL INFORMATION YOU NEED. 
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Is this how you feel when dispensing results are incorrect? 
Luckily there's the Multipettee plus (in USA Repeatere 
Plus). Even the most varied volumes of acids and bases 
can be distributed in series with the highest precision. 

* Up to 100 dispensings with one filling 
* 1 1 2 different volumes, even "odd " volumes 

e.g. 1 ,ul, 3 pl or 17 lul 
S Combitip attachment without contact, meaning 

contamination free 
* Super light and ergonomically developed 
* New chemical resistant sensor 
* Suitable for both volatile and viscous media 
* Precise dispensing, e.g. <0.9 % at 20 pl 

with a 1,000 ,ul Combitipe plus 

You too can trust Eppendorf 
quality For further infor- 
mation concerning, for 
example, the dispensing 
characteristics of various 
media please go to: 

www.eppendorf.com 

* Using the practical wall 
holder in the lab means 
that the Multipette/Repeater 
plus is always handy 
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Application-Hotiine: 
+49 1803666789 

Burnt! 

eppendorf 
In touch with life 

your local distributor: www.eppendorf.com/worldwide 

Eppendorf AG 22331 Hamburg Germany Phone +49 40-53801-0 Fax +49 40-53801-556 e-mail: eppendorf@?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 



Announcing the 

McNEIL 
RESEARCH 

GRmae ANT 

:AWARDS 

(maximum grant $120,000) will be considered. Proposals must be received post-marked, or 
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The McNeil Research Grant Awards are designed to sponsor original research on: 

The mechanism of action of acetaminophen or New indications and uses for acetaminophen. 

A maximum of $60,000 per grant per year will be Investigators will be required to submit interim 
made available. Extensions of one additional year reports on the project's progress. 
(maximum grant $120,000) will be considered. Proposals must be received post-marked, or 
Selected applicants must be willing to publish submitted online, by September 30, 2002. 
results in a peer-reviewed journal or present All applicants will be notified of their status 

findings at a national scientific meeting. by November 30, 2002. 

For details of the procedures and conditions of the competition visit 

www.tylenolgrants.com 
Or contact: 

Edward B. Nelson, MD, PhD, Vice President, Scientific Affairs 
McNeil Consumer a Specialty Pharmaceuticals 

7050 Camp Hill Road, Fort Washington, PA 19034 :0 
E-mail: enelson@mccus.jnj.com C nsu.erS. Fax: 215 273 4053Phnce ACMIN 
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The Tool You Need for Nanospray 

The P-2000 Micropipette puller is 
the only puller able to work with pure '' 

Actual lum Nanospray tip fabricated 
quartz capillary. The P-2000 allows for with the P-2000 micrpipette puller. 
fast and repeatable nanospray tip 
production with complete control of tip 
morphology. We also ship the P-2000 pre-programmed 
to produce tips to your specifications at no extra charge. 

Call or write us today for more information. 

From the world leader in micropipette technology. 

SUTTER INSTRUM ENT COMPANY 
51 DIGITAL DRIVE * NOVATO CALIFORNIA * 94949 * PHONE:(415)883-0128 

FAX:(4 15)883-0572 * EMA L: I N FO@SU TT ER .COM WWW. UTTER.COM 

STKE PUTS 

YOU ON THE 

RIGHT PATH 

pdated weekly, Science's Signal 
Transduction Knowledge 

Environment (STKE) provides the 
perfect combination of quick summaries 
and full text access to research papers 
from over 40 respected scientific 

journals, plus original Reviews, 
Protocols, and Perspectives. 

You'll also find a Connections Map 
database of signaling molecules, plus 
an extended list of helpful e-tools like 

personalization options and interactive 
letters, all atwww.stke.org. 

For more information, or to subscribe, 
visit www.stke.org and click subscriptions, 
or contact AAAS at (202) 326-6417 or 

membership2@aaas.org. 

Scncell Bl 

You're on the right path' 

SIGNAL TRANSDUCnON KNOWLuDiC ENVIRONMENT 
a product of Science and Stanford University Libraries 
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EndNote 6 smartly advances research and publishing by 
organizing images with text, and by providing built-in Microsoft, 
Word templates for a variety of journals. Long known for 
Bibliographies Made Easy, EndNote 6 now defines Manuscripts 
Made Easy. 

Organize images and files in your EndNote 6 library 
EndNote 6 allows you to organize more than just text. Any 
type of generic image (e.g., BMP, TIFF, JPEG) or application file 
(e.g., Microsoft Excel, PhotoShop, ChemDraw) 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 Write? provides an easy way to search for and 
insert figures into your Microsoft Word manuscript. 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 
citations, 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 manuscripts are to write. 

Visit www.endnote.com today and download 
a free demo for Windows or Macintosh OS X. 
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Sales: 800-722-1227 * 760-438-5526 * Fax: 760-438-5573 
info@isiresearchsoft.com * www.endnote.com 

? Copyright 2002 Thomson ISI ResearchSoft EndNote is a registered trademark of Thomson ISI. All trademarks are the property of their respect ve companies. 
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"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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