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SCIENCE EXPRESS vvww.sciencexpress.org In a study that dated megafaunal burial sites across Austra 

Dynamicsof the *Ool UK Foot and Mouth Epidemic: Roberts et a1 (8 June 2001) concluded that all large animals on the continent 
were extinct by around 46,400 years ago. and suggested that remains at some 
,tic Dispersal in a Heterogeneous Landscape M. J. Keeling et al. sites have been disturbed and therefore must be dated with caution. A com- 


26 Spatial models of the dynamics of foot-and-mouth disease offer new ment by Field and Fullagar disagrees with the "argument for disturbance made 

insights into the pattern of spread, and possible control, of the current by Roberts et for at least Cuddie Springs, stating that ustratigraphic one site,
UK epidemic. integrity of a site cannot be assessed by dating alone." In response, Roberts et a1 

Logic Circuits with Carbon Nanotube Transistors A. Bachtold, reaffirm their claim that "reliable ages . . .can only be determined by direct dat- 
ing," and offer a proposal to reconcile the discrepancy between the optical dates P. Hadley,T. Nakanishi, C. Dekker 	 cited by Field and Fullagar and the ages reported in the Roberts et a1 study.

A local-gate layout for logic circuits with carbon nanotube tran- 
The full text of these comments can be seen at www.sciencemag.org/cgi/con-sistors enables integration of multiple devices on a single chip. tent/fu11/294/5540/7a 

Regulation of Receptor Fate by Agonist-Dependent Ubiquiti- SpEcl~L

nation of the P,-Adrenergic Receptor and P-Arrestin 

S.K. Shenoy, P. H. McDonald,T.A. Kohout, R. J. Lefkowitz ScienceFunctional Cenomics sciencegenomics.org 

The P,-adrenergic receptor and its negative regulator p-arrestin How to Close Those Pesky Genome Gaps C. O'Keefe 
are modified by ubiquitination, resulting in distinct effects on re- The intersection of the newest technologies and plain old hard 
ceptor internalization and degradation. work. 
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plenty of opportunities by studying in labs outside the country. A method that describes how to  find new participants in signal 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Quasar Double 
Helix 

Relativistic jets o f  col l imated 

Evolving a 
Speeding Those Laboratory ~a lanc i ig  Act 1 37 Checkout Lines 

Elongation factor Tu (EF-Tu) is 
hot plasma from active galactic Small metal barcodes have been developed for responsible for supplying amino 
nuc le i  p rov ide  i n f o r m a t i o n  labeling large sample arrays. Nicewarner-Petia acid-transfer RNA (aa-tRNA) 
about the physical and chemical e t  al. (p. 137) electrochemically synthesized meta l  rods a few conjugates t o  t h e  ribosome, 
properties that drive these ener- tenths o f  a micrometer i n  diameter and several micrometers i n  where they are used in protein 
geGc structures. Lobanov and 
Zensus (p. 128) used the HALCA 
radio telescope spacecraft and 
an array o f  ground-based radio 
telescopes t o  create a high-res- 
olution image o f  the structure 
o f  the je t  f rom quasar 3C273. 
The jet's exquisite double-helix 
structure, which results f r o m  
d i f ferent  modes o f  a Kelvin- 

length i n  which different metals are stacked sequentially. The dif- 
ferent reflectivity o f  metals such as gold, silver, copper, and nickel 
allows numerous sequences t o  be read out  w i th  ordinary light mi- 
croscopy (wi th  three metals, about a quarter mi l l ion different 
codes can be creat- 
ed). The noble met- 1 
a1 surface can be 
readily derivatized 
f o r  use w i t h  f luo-  
rescence bioassavs. 

synthesis. Because there is only 
one EF-TU and there are at least 
2 0  d i f ferent  varieties o f  aa- 
tRNA, it had been thought that 
this would be a relatively non- 
specific interaction. LaRiviere et  
al. (p. 165; see the Perspective 
by Ibba) took a closer look and 
found that the binding affinities 
of EF-TU for different aa-tRNAs ., 

Helmhol tz  instabi l i ty,  should do indeed fall within a narrow 
provide an impor tant  test  for range. However, this uniformity 
improving models of the difficult-to-observe active galactic nuclei. results from the compensatory adjustment of pairing a stronger bind- 

ing amino acid with a weaker binding tRNA, and vice versa. The au- 

Dial M for Spin Control thors suggest that EF-TU may be a site for kinetic proofreading; incor- 
rectly matched aa-tRNA conjugates either dissociate from EF-Tu be- 

The abi l i ty t o  coherently control  an ensemble o f  carriers i n  a fore reaching the ribosome or bind so tightly as t o  be undeliverable. 
semiconductor in  response t o  an external magnetic field is a fun- 
damental issue for spintronics, where no t  jus t the  charge but  the 
spin states o f  the carriers wi l l  be exploited for information pro- 
cessing. Kawakami e t  al. (p. 131) show that  a ferromagnetic layer 
deposited on  GaAs exerts an unexpectedly strong influence on 
the spin dynamics o f  excited carriers within the semiconductor. 
Interpreted as a feedback mechanism o f  dynamic nuclear polar- 
ization, the results indicate the adjacent ferromagnetic layer "im- 
prints" a nuclear magnetic moment i n  the semiconductor that  in- 
fluences the spin dynamics o f  the photogenerated carriers. 

Customized Chemical Patterns 

Chemical waves, such as reaction fronts on metal surfaces o r  Ca 
waves in cells, can be modified in many ways, such as by pulsing re- 
actants or introducing physical barriers. Wolff et  al. (p. 134) show 
that localized surface heating can be used t o  control the evolution of 
chemical waves produced during the oxidation of CO on a Pt surface. 
Wave fronts can be launched and redirected, either under operator 
control or feedback optimized under computer control. 

One Layer at  a Time 

Our  understanding o f  h o w  c l imate influenced culture i n  t h e  

Can Plants Keep Up with Climate? 

How rapidly can organisms adapt t o  global climate change? From 
an experimental study on a native legume o f  the American Great 
Plains, Etterson and Shaw (p. 151) have calculated the number o f  
generations needed for adaptive changes t o  take place, and com- 
pare th is  est imate w i t h  t h e  t ra jectory  o f  predicted c l imate 
change. Adaptive evolution in  response t o  global change is con- 
strained by antagonistic genetic correlations among traits within 
populations o f  the plant, which suggests that  plants o f  this kind 
might  no t  adapt sufficiently rapidly t o  projected climate changes. 

How to Copy a Genome 
Replication of genomic DNA occurs during the S or synthesis phase of 
the cell cycle. Although we have detailed knowledge of the dynamics 
of a few specific replication origins, little is known about how replica- 
t ion occurs for an entire genome. Raghuraman et  al. (p. 115) devel- 
oped a DNA microarray assay that allowed them t o  analyze the repli- 
cation of the entire yeast genome. Replication of the ends of each 
chromosome are highly correlated, and, unlike mammalian cells, there 
is essentially no correlation between replication and transcription. 

sou thwes te rn  ~ n y t e d  States d u r i n g  t h e  l a t t e r  h a l f  o f  t h e  ~ i ~ d i ~ ~  the H~~~~ of the centromere 
Holocene would be improved bv a more complete record o f  re- 
gional precipitation, bu t  for the beriod before wri t ten records, we The high content of repetitive sequences in the centromere, which is 
must rely on proxies t o  determine moisture variations. Polyak and vital for normal partitioning of chromosomes during cell division, has 
Asmerom (p. 148) analyzed data from five New Mexican stalag- made it one of the most intractable regions of the human genome. 
mites, covering the past 4000 years, t o  reconstruct precipitation Schueler et al. (p. 109; see the news story by Pennisi) developed a ge- 
changes, which they relate t o  records o f  cultural development in  nomic map from the X chromosome arm t o  its centromeric satellite 
the region. DNA. Human chromosome rearrangements were used t o  infer the 

% Published online in Science Express 
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region essential for centromere function, and that definition was tested in an artificial chro- 
mosome assay. Analysis of sequences in this region provided clues to the evolution of the 
centromere as well as the potential for a recent origin for the functional sequences. 

Tracking Triglyceride Genes 
The apolipoprotein gene cluster on human chromosome 11 has been extensively stud- 
ied as a region known to exert effects on triglyceride levels and cardiovascular disease. 
Pennacchio et al. (p. 169; see the news story by Seydel) have used comparative ge- 
nomics between mouse and human sequences to identify a new apolipoprotein gene, 
APOAV, located near the cluster. When the human gene was expressed as a transgene in 
mice, plasma triglyceride decreased. In contrast, knockout mice had increased plasma 
triglyceride levels compared to wild-type mice. Studies of single nucleotide polymor- 
phism~ (SNPs) in the APOAV region in two independent human populations also indi- 
cated that this gene may influence triglyceride levels in humans. 

Regulating Cell Proliferation 

Increased amounts of cydin E and its protein kinase part- 
ner cyclin-dependent kinase 2 (CDKZ) promote progres- 
sion of cells from GI to S phase of the cell cycle, and the 
abundance of cyclin E is regulated by proteolysis. Koepp 
et al. (p. 173; see the Perspective by Bartek and Lukas) 
have identified the human ubiquitin ligase subunit, 
named Fbw7, that binds phosphorylated cyclin E and tar- 
gets it to the SCF complex, where it is ubiquitinated and 
later degraded. Thus, similar mechanisms are used in 
yeast, worms, flies, and mammals to regulate abundance 
of cyclin E. The functional characterization of Fbw7 sug- 
gests that it could function as a tumor suppressor. ZX 

A Beneficial Triplet Repeat 
Triplet repeat expansions occur in several human genetic diseases and always result in a 
deleterious phenotype. Studying the bacterium Escherichia coli, Ritz et al. (p. 158) de- 
scribe a triplet repeat expansion that is beneficial. An E. coli strain that grows poorly be- 
cause of a defect in the reduction of protein disulfide bonds undergoes a phenotypic re- 
version at high frequency because of reversible expansion of a TCT repeat sequence in 
the ahpcgene. Remarkably, this genetic alteration restores normal cell growth because it 
introduces a single amino acid into the AhpC protein that converts it from a peroxidase 
to a disulfide reductase. The ready mutational interconversion of these two enzyme ac- 
tivities may allow the bacteria to survive conditions of oxidative or disulfide stress. 

Evolution of Virulence in Toxoplasma 
Toxoplasma, which undergoes sexual reproduction and might be expected to show a 
high degree of genetic mixing among strains, exists as only a few genetically distinct 
"clonal types." Grigg et al. (p. 161) analyzed polymorphic loci and found that the three 
major types originated from rare crossing events between two ancestors. Such reassort- . .. 

ment may have been crucial in the development of virulence, as a cross between two 
avirulent strains resulted in an organism that was highly virulent in mice. Virulence is 
likely to be attributable to a combination of factors rather than a single gene. 

Protection from Prions 
Prions are the likely causative agents in new variant Creutzfeldt-Jakob disease (vCJD) 
and bovine spongiform encephalopathy (BSE), as well as scrapie. Experimental vaccina- 
tion against prion disease in mice has been impaired by poor immunogenicity of the pri- 
on protein (PrPSC) resulting from partial immune tolerance to the endogenous host form 
of the protein, PrPc. Heppner et al. (p. 178) generated transgenic mice in which the clon- 
al antibody repertoire was skewed toward prion recognition. Immunization of these ani- 
mals with PrPSc resulted in protection from neuropathic changes associated with 
scrapie, even when genes for endogenous PrPc were reintroduced. ZX 
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your functional protein studies with the 
BioPORTER protein delivery reagent. 

O US and worldwide patents pending 

I.Zelphati, 0 et 01 (2001)Paper in press: I. Biol Chem. BioPORTER is a registered trademark of 
published on July 10,2001as manuscript MI04920200 Gene Therapy SyStems~ 



Likewise, we at Molecular Mining can help you make sense 

of your expensive, hard-won experimental data. Because some- 

times you need a little more than shrink-wrapped software. 

The key is collaboratiuepnrt~~ership. 

And Molecular Mining is your partner. Our  collaborati\~e 

services are based upon decades of advanced computational 

and biomedical expertise -and complemented by a propri- 

etary suite of tools and methods. So whether you seek a highly 

customized solution to a complex problem, or a dose of clarity 

in a daunting dataset, Molecular Mining can make it happen. 

Gene expression, proteomics, cox, SNPs, HTS. No one is 

better equipped to help you reap maximum value from 

your data 

Because as Gregor Mendel showed 

us, ~t's not just the data . 
16s how you look at it. 

M O L E C U L A R  
M I N I N G  

WIW m01ecu1armin1ngcom 

800 514 9515 

T H E P O W E R O F P R E D I C T I O N 



BD PowerBlotTM:The Power of Proteomics 

Analyze Signaling Pathways 
Identify Targets for Drug Discovery 
ldentify Markers of Disease 

Evaluate over 800 Signaling Proteins 

A unique advancement in proteomics, 
BD PowerBlotm is a western array 
screening service available only from 
BD Biosciences. Using a panel of over 
800 high-quality monoclonals to a wide 
range of signaling proteins, we screen 
your control and experimental samples 
for changes in protein expression and post-
translational modification. Results, digitally 
processed and analyzed by computational 
software, are returned to you after 
interpretation by our scientific staff. 

BD PowerBlotT" can be used to: 
Screen specific protein families, 

Quantify novel changes in protein 
expression and molecular weight, 

Study alterations in cell function, 

Integrate protein expression with 
mRNA and DNA analyses.*' 

BD PowerBlotTh'is a perfect 
complement to nucleic acid screening 
techniques such as "BD RiboScreenT" 
and 'BD AtlasT"Arrays. 

F o r  more i~i format~onabout B D  RlboScreenT" 
Membrane Assay System, call 800.825.5832. 

For more information about B D  AtlasT" Arrays, 
call 800.662.2566. 

BD Biosciences Pharmingen 
Visit www.bdbiosciences.com. Call 877.232.8995 (in the US) to order. 

For research use only. Not  for use in diagnostic or therapeutic procedures. Not for Resale. 
ED. ED Logo and all other trademarks are the property of Becton. Dickinron and Company. 02001 BD 

BD Biosciences 
Clontech 
Discovery Labware 
lmmunocytometry Systems 
Pharmingen 



BioSource International offers over 70 species-specific ELlSA kits for 
Cytokines Chemokines Growth Factors 

Hormones Signal Transduction and Neurobiology markers 

RioSour-ceAdvtr!?tnges 
Sample size efficient, s 100 pL per sample 

Convenient single standard curve for quantitation of all sample types 

Consistent lot-to-lot performance ensures minimal variation in results 

Species-specific kits- Human, Mouse, Rat, Monkey, Swine and Bovine 

Referenced in peer-reviewed publications 

Standards calibrated to NlBSC (when available) 

Experienced manufacturing for nearly 20 years 

BioSource €LISA kits are validated for measuring species-specific serum, plasma, 
culture supernatant and other buffered solutions found in scientific research. 

Sample Humall ELISA Specificatio~is 

Hu IFN-y KHC4022 

Hu TNF-a KHC3012 

Hu IL-8 KHC0082 

Hu IL-6 KHC0062 

Hu IL-1P KHC0012 

HU IL-4 KHC0042 

Hu IL-10 KHC0102 
Catalog # for 2-plate k ~ t s  

Ilrsrt Drosou~cecorii for a l ist of ELlSA products 

For research use onlv 

<a> BOOSOURCE-INTERNATIONAL 



1 High Performance Single-user and Enterprise-wide Software 
I 

J data analysis 
data mining 
quality control 

New in 

y Simplified user 
interface options for novices 

y Complete Visual Basic scripting 

y Full Web-enablement 

I/ Countless new features.. . 

STATlSTlCA has received the highest rating 
in EVERY comparative review of statistics 
software since its first release in 1993. 

2300 E. 14th St. Tuisa, OK 74104 USA (918) 749-1119 Fax: (918) 749-2217 - inf&statsoft.com www.statsoft.com 

Australia: Statsoft Pacific Pty Ltd. Germany: StatSoft GmbH Japan: Statsoft Japan Inc. Portugal: StatSoft lberrca Ltda. Spaui: Slatsoft Espana 
Brazil: StatSoft Brazil Ltda. Hungw Stmoff Hunqary Ltd. Korea: Statsoft Korea Russia: StatSoft Russta Swedm: Statsoft Scand~ti.~v~:~AB 
CzechRepublic: StatSoft Czech Rep. s.r.0. Israel: StatSoft Israel Ltd. Netherlands: StatSoft Benelux BV Singapore: StatSoft S.E. Asla Ta~wun:StatSoft Tatwan 
France: Stasoft France Italy: StatSoft ltalia srl Poland: StatS0fl Polska Sp. z 0.0. S. Africa: StatSofl S. Africa (Pty) Ltd. UK: StatSoft Ltd. 



 end^@ so you save t m e  and Increase accuracy! 

B,bgogmph~esMode 'OIY Publish your papers faster! 
Writing today 18a collaborative effort among co-authors, editors and publishers. EndNote 5 

helps you collaborate with its new traveling library Manuscripts contain a hidden traveling 
library with complete reference data for all citations. When you're ready to send your paper 
t o  colleagues, the references travel with it. 

"I absolutely love the 
autoformat feature. When your manuscript is compete, use EndNote 5 t o  create a publication-ready 

Very cool idea." document in one step! 

-Adam Summers, 
Universily o f  California, Berkeley Access more content with EndNote 5! 

Most of your research today IS done online Through EndNote 5's easy interface, you can 

connect t o  over 280 o n n e  sources ncludlng subscrlpton resources such as the IS1 Web o f  
Science , Ovld and SllverPlatter, as well as PubMed and hundreds of other publlc databases 
Imagine the time you'll save looking for references t o  journals, books and other materials 
with your EndNote 5 personal library. And, you'll never have to re-type a reference! 

' r i t e  While You Write is the 
crown jewel of EndNote" It's easy to see why over 300,000 researchers, writers and students use EndNote as thelr 

-Alistair Campbell, easy bibliography writer. Visit w .endnote .com and download a free demo today for 
Lincoln University, Newzealand Windows or Macintosh. 

The # I  ...Bibliographies Made Easy 

Bibliographic Program 
More than 300,000 Phone 760-438-5526 

Is1 RESEARCHSOFT 

___1(C__* Fax 760-438-5573users worldwide! E - M ~ I I  corn KNOWLEDGETHOMSON SCIENTIFIC ~nfo@~s~researchsoft 
MW endnote corn 



Instrument D i n  115i 115 

40 In  x 26 In  x ' 1 1  

Use the new MagNA Pure LC DNA 
Fully Automate Nucleic Acid Isolation Kit 111 to obtain high-quality 
Isolation and PCR Setup DNA from your most difficult research 
with a singl' 111.trurnc.nt - the MagNA Pure samples - bronchoalveolar lavage (BAL), 
LC from Rozht~ .\lolecular Biochemicals. cerebrospinal fluid (CSF),urine, sputum, 

Use relial>lc magnetic bead technology to swabs, and stool. 

purify DS, I .  RSA, or mRNA from an Isolate DNA from gram-positive and 
assortment of sample types. gram-negative bacteria, such as S. aureus, 
Apply hl,lgN.-\ Pure LC's pipetting flexibil- C,pneurnoniae, H. pylori, and B. pertussis, 
ity to prc pare reaction mixes that are ready as well as fungi, like C. albicans and 
for use in the LightCycler Instrument or A. fumigatus. 
96-well fornm~t thermoqclers. 

Analyze purified DNA with the 

For more information, contact your local LightCycler Instrument's real-time PCR, 

representative, or visit us at or with other PCR platforms - from 

http://biochem.rochcom/magnapure sample to results in less than three hours. 

Argentina +54-11 4954 5555. Australia +61-2 9899 7999: Austria +43-1 277 870. Belgium +32-2 247 4930. Brazil +55 -1 1 3666 3565: Canada 
+1-450 686 7050. (800) 361 2070; Chile +56-2 3752000; China +86 21 5240 221 1: Columbia +57-1-417 8860: Czech Republic +420 2 20 382 
550; Denmark +45 36 39 99 99 (Informat~onj:+45 49 12 66 66 (Orders): Egypt 202-361 90 47: Finland +358-9 525 33-1: France +33-4 76 76 
46 85, Germany -49-621 759 8568: Greece +30-1 6166100; Hong Kong +852-2485 7596: India (22) 431 2312; Indonesia +62-21 525-7738; 
Iran 00 98 212 08 2266. + 00 98 218 78 5656, Israel 972 6 6380569. Italy 039-2817 530: Japan +81-3 5443 5284: Kenya 00254-2-74 46 77, 
Kuwait 00965-483 26 00: Luxembourg00352-4824821: Malaysia +60-3 755 50 39, Mexico +52-50-81-5827. Netherlands +31-36 5394 91 1, 
New Zealand +B4-9 276 4157. Nigeria 00234-1-96 09 84: Norway +47-23 373 300: Philippines +63-2 893 45 67: Poland +48-22 667 91 68, 
Portugal +351-21-41717171 4164400: Republic of Ireland 1 800 40 90 41. Russia (49) 621 759 8636: Saudi Arabia +966 1 4010333; 
Singapore +65-371 66 32: South Africa +27-11 886 24 00. South Eastern Europe (01j 277 87; South Korea +82-2 550 3356: Spain +34-93 
201 44 11; Sweden +46-8 404 88 00, Switzerland +41 -41 799 61 61, Taiwan +886-2 2505 25 33: Thailand +66-2 937 04 44, Turkey + 9 0 - 2 P  
213 32 80, United Kingdom +44-1273 480 444. USA +1-800 262 1640 

MagNA Pure and MagNA Pure kits are Intended for general laboratory use The purchase of these products does not convey any l~censes or 
other rlghts for the performance of PCR. MagNA Pure and L~ghtCycler are trademarks of a member of the Roche Group The technology used 
for the L~ghtCycler IS l~censed from Idaho Technology. Inc c 2001 Roche D~agnostlcs GmbH. All r~ghts reserved 

extremelyviscous BA 


. . posltlve control 


I 

! 
1 

-? 

DNA from SIX d~fferentS aureus-posltlve BAL 
research samples analyzed by L~ghtCycler P( R 

DNA from three different H. pylon-pos~t~vestool 
research samples, analyzed by LightCycler PCR. 

R o c h e  D~agnost~csGmbH 
Roche M o l e c u l a r  B o c h e m c a l s  

M a n n h e ~ m .G e r m a n y  

http://biochem.rochcom/magnapure


It%not Voodoo. 




Admit it. 


You've always been a bit superstitious about your cell cultures. 


After all, it's not easy to concoct the perfect potion. Particularly for cells that may 

ultimately be used in genomic, biopharmaceutical, therapeutic or diagnostic applications 


Hybridomas. CHO cells. HEK (293) cells. Insect cells. Neurons. Blood and bone 

marrow cells. Keratinocytes. ES cells. Hepatocytes. Endothelial cells. Mammalian 

cells for virus production. 


No matter what your cell type, we can make a serum-free, protein-free or 

chemically-defined G I B C O  medium optimized for its culture. 


What's more, we make it in a format to suit your system: dry powder, 1X liquid, 

concentrates, and new Advanced Granulation Technology"'. 


Want to minimize adaptation time, improve control, enhance yield and simplify scale-up? 


Turning to the most trusted name in cell culture always works like a charm. Q 


lnvitrogen Corporation 

Better Cell Culture Through Innovation 

Far laboratoty research use only and not far dagnastlc use The safetyand efficacy of these products In d~agnostc or other cllnlcaluses has not been estabshed D 2001 lnvrtrogen Corporatlan PAS01 W3MS 





pharmaceutical companies and academic institutions. Just send us 

your peptide sequence and leave the rest to us.* 

Custom Peptide Design & Synthesis 

Conjugation to Carrier Protein 

Immunization into Two Animals 

Sera Collection 

Have questions? 

Call us. Whether you're a 

novice or pro, you can 

count on our technical 

support for answers. 

Save yourself the time and hassles involved in antisera production. I 
Call Sigma-Genosys at 877-710-1502. I 
*Sigma-Genosys also offers a partial antisera service, in which you supply the antigen and we perform 
the immunization and sera collection. Optional services such as protocol extensions, ELlSA and affinity 

purification are also available. Contact our in-house representatives for details. 

L E A D E R S H I P  I N  L I F E  S C I E N C E  A N D  H I G H  T E C H N O L O G Y  
www.genosys.com 

1442  LAKE FRONT CIRCLE .THE WOODLANDS, TX 77380-3600 

SIGMA 
877-710-1502 .FAX. 281-363-2212 .EMAIL: GINFORMATION@SIAL.COM.A Member O f  the Slgma-Aldrch Famly G E N O g Y S  



Support ing al l  fluorescence techniques, 

producing brill iant images wi th  outstanding 

documentation and digital image processing, 

the Axioskop 2 Plus and motorized 

Axioskop 2 MOT offer new levels of  comfort 

and productivity in biomedical research. 

Ergonomics 

made to  order. 

The Axioskop 2 Plus effortlessly adjusts to  

your individual viewing posture. Move the 

eyepiece tubes up or down, or change the angle 

focusing knobs, you can simply rest your 

elbows on the table for hours of  fatigue free 

observation. An adjustable height stop gets 

you back to  focus fast after a specimen 

change. Rotat ing stage w i t h  click-stops 

retrieves your initial stage position quickly. 

Fluorescence. 

Quick and quintuple. 

New reflector turret holds up to  5 different 

filter combinations for fast, easy and vibration 

free exchange. Pre-adjusted filter sets are 

mounted in  cubes and can be quickly 

exchanged using new Push & Click mechanism. 

And wi th  the smart condenser, switching 

between DIC, BF, DF, or  Phase is easy. 

ll lurninationlcondenser settings wi l l  adjust 

automatical ly. Streamlined beam path 

ensures high UV range transmission, maximum 

brightness, and homogeneous illumination. 

For more information call 

800.233.2343 or email 

micro@zeiss.com. 

http:micro@zeiss.com


Leica Microsystems research microscopes are designed with results in mind. All functions have been carefully 
engineered to allow you to focus on your experiment, not on your equipment. 

Our new family of automated research instruments goes beyond mere automation. These microscopes have intelligence. 
The complete coordination of every optical and mechanical component provides unprecedented ease-of-use and 
specimen protection. Moreover, the remote control of all major functions affords outstanding specimen accessibility 
and user comfort for those long experiments. 

And with Leica, you can always count on our world class optics to supply the highest resolution, brightest intensity 
and sharpest contrast for crisp, clear images. 

When you need true innovation, call Leica Microsystems at 800-248-0123 

Fluorescence Live Cell Imaging Integrated Solutions 

Leica Microsystems Inc. Telephone (847) 405-0123 (800) 248-0123 
2345 Waukegan Road Fax (847) 405-0164 
Bannockburn, 1160015 In Canada Call (800) 205-3422 

M I C R O S Y S T E M S  
www.leica-microsystems.com 

02001 Leica Microsystems Inc.. BNA375 



Your smi 
.Your technical question was answered quickly and accurately by knowledgeable QIAGEN 

Technical Service Scientists. 

Y o u  received assistance with the design of your experiments. 

Your Technical Service Scientist followed up to be certain your technical difficulty was resolved. 

QIAGEN. Dedicated to Your Success. 

QIAGEN Inc. 
28 159 Avenue Stanford 
Valencia, CA 9 1355-1 106  
Orders 800-426-8157 
Fax 800-718-2056 
Technical 800-362-7737 

am... 
.....I 

QlAGEN; 



visit our website and 

a New 
Volkswagen
Beetle from.. . 

THt. h1cKNIGHT tS1)0\1LlFXT t i N I 1  
FOK UELIROSC I ISC 'F  

THE Mc KhIGHT TECHhOLOGiC 4 L  122OVi\TIOZS 1h 
2rEUROSC IEWCE 4UARDS 

Lclti.r\ L X *  l n l cn i  nut tu  ? \ teed  !uii oarc.; \Ileuld he rcl,i iil 

The continued ex,pansion 

of our fhcilities means even 

greater availability of the 

highest quality nude nlice. 

Cll-1 -rui 
BL4LHIr-nzl 

,\'I %\.C-t1 u 

-/* 
CHARLES RIVER 

LABORATORIES 
(ontr rhut!i~,gto the Sedn-il ioi Ht'althrer [ l i e ,  

In US call 877-CRIVER-1 Belgium 32 2 268 10 93 
France 33 4 74 01 69 69 Germany 0049 9761 406 0 

Italy 39 039 509 915 Japan 81 45 474 9340 
Spain 34 93 71 92 740 U K  01843 823575 

Update your library at: 
wwwl.fatbrain.com/AAAS 



Drug Ulscover) 1 Research / Cn~calScreen~ng 

V 

Single Nucleotide Polymorphisms 

Finally you can detect SNPs 
with total confidence. 

2,700,000 known SNPs today. Millions more tomorrow. 
Is your lab ready? 
Yes, your lab will be prepared with the new Get Started with SNP Assays for ONLY $25,000 USD! 

AcycloPrimen'-FPSNP Detection System from YUU Get: 

PerkinElmer Life Sciences. The first fluorescence A high-performance IVaiIac \TICTOR' Multilabel Piate Rea t l~r  

polarization-based SNP reagent system, xvhich prorides fluorescent, luminescent and fllioresce~lt 
polarization ~neasure~nents.  

AcycloPrime reagents are complemented by our 
Three 1.000 SNP AcycloPrimel"- FP SNP Detection S>ste111

VrCTORZMultilabel reader, a state- Kits - the first fluorescence polarizatio~l-basedSNP reagent 

of-the-art multi-use fluorescence detection system. 

instrument. Finally, detecting all known SNPs - Filters for SNP assays incl~ided.  

today and tomorrow - is easy, quick and accurate. Dispensers available at 50% discount! 

For details, please go to www.perkinelmer.com/snps 

Perki 

Worldwide Headquarters: PerklnElmer L fe  Scences 549 Albany Street, Boston, MA 021 18-2512 USA (800;551-2121 
European Headquarters: Perk~nElmerL ~ f eSc~ences,lmperastraat 8 8-1930 Zaventem Belgdm +32 2 717 7911 

Technca Support: In Europe techsuppoit europe@perk~nelmer.com 
n US and Rest of World techsuooortGnerknemer cnm , ,  - , ~ - ~ - - -

*Llrnitrd o f f r r  - not ,3ia1lable 111 ,311 cuuntrlps \ l 'dlld~.VICTOR-and  .-\Ii t  1oPri111~ari, traili~mail\sof P ~ r l \ ~ n E l , r ~ r r1.lfr Sr. lcncr \  





Parson's Chameleon (Calunima parsond 

Achieve the Highest Accuracy in PCR Cloning! 
Maximize accuracy in PCR with 
Roche Molecular Biochemicals' 
new Tgo DNA Polymerase, 
the highest fidelity proofreading 
polymerase available today. 

Amplify the right sequence 
Maximize your confidence in down- 
stream cloning and sequencing by 
insisting on the proofreading 
enzyme that minimizes incorpora- 
tion errors. 

F ide l i t y  R a t e  o f  T h e r m o s t a b l e  Po l y rne rases  

Choose the Riaht Enzvme Tao DNA PolvmerasetA 
for Each ~ ~ ~ l i c a t i o n  a 

Stop wasting time and money because 3 186 172 50 reactions $108.00 
standard Taq DNA Polymerase failed 3 186 202 100 reactions $180.00 
you. Overcome the sensitivity, specificity, 3 186 199 250 reactions $375.00 
fidelity, and product-length imitations -
of Taq. Use the table above to select an 
enzyme that specifically addresses your 
diverse amplification needs. 

Fidelity rates for DNA polymerases. 
(Fidelity rate = Error r a t e - ' )  Contact us today! 

Call us at 800-262-1640 to place 
Increase PCR specificity your order for Tgo DNA Polymerase. 
Eliminate ambiguous results and Or, to learn more about any of our 
non-specific products by amplifying amplification products, visit 
only the desired product. Choose a www.biochem.roche.com/pcr 
highly specific enzyme that elimi- 
nates the need for hot start PCR. 

Purchase of t h~s  product IS accompanied by a lhmited license to use it In the Polymerase Cha~n React~on [PCR) process for l ~ fe  sclence 
research In conjunction wlth 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 Appl~ed Biosystems or as purchased. ie., an author~zed thermal cycler. 

A Licensed by New England Biolabs [NEB) under US Patents Nos. 5.322.785. 5.352778. 5.500.363 and foreign equivalents for research use only. Roche D~agnostics Corporation 
Expand. FastStan, and T~tan are trademarks of a member of the Roche Group. Roche Molecular B~ochem~cals 
'C 2001 Roche D~agnostics Corporat~on. All r~ghts reserved. I n d ~ a n a p o l ~ s ,IN 



No other Western blotting product lets you skip the blot. 
Pierce UnBlotTMTechnology allows proteins to be detected inside the polyacrylamide 

gel through the use of extremely sensitive UnBlotTMChemiluminescentSubstrate. 

* No transfer or overnight blocking steps lmmunodetect and stain for total proteins 
required - save up  to 18 hours of t ime! in the same gel 

Strip and reprobe the gel for different targets, Sensitive to 1 ng of target protein 
optimizing detection directly in the gel 

U.S. 
Product # Description ~ k g .size Price 
33500 UnBlot'" In-Gel Chemiluminescent Kit $368 

Detection Kit - Rabbit* 
Sufficient reagents to perform 10 mini-gel detechons. 
Includes: UnBlot'" Substrate 120 m l  

Stab~lizedGoat anti-Rabbit-HRP 10 pl 
Dilution Buffer 50 ml 
BupH." Pack PBS Buffer 17 packs 
Tweene-20 5 x 10 m l  v~als 
Hands-Off lncubat~onColander 1 u n ~ t  
Pre-cut Cellophane 10 sheets 
CL-XPosure " F ~ l m  25 sheets 

U.S. 
Product # Description Pkg. Size Price 
33505 UnBlot'" In-Gel Chemiluminescent Kit $368 

Detection Kit - Mouse* 
Sufficient reagents to perform 10 mini-gel detections. 
Includes same components as Product # 33500 
except it contains Stabilized Goat anti-Mouse-HRP, 
10 ~ 1 ,instead of Stab~lizedGoat anti-Rabbit-HRP 

'Patent Pending 

NOTE: The UnBlot" In-Gel Chemilum~nescent Detection K I ~(Product #s 33500 and 
33505) has been tested successfully with homemade gels, Novex", FMC, BioWhltIaker 
and Bio-Rad' Criter~on'"brand gels. The UnBlot'" In-Gel Chemiluminescent Detection 
K I ~does not work as well with regular Bio-Rad", iGels and Zaxis brand gels. Studies 
showed 25 tlmes lower sensltivlty and the gel may require individual optimization. The 
UnBlot'" In-Gel Chemiluminescent Detection Kit is recommended for well-separated 
protelns of any molecular weight. The recommended gel thickness for use with this kit 
is 0.75-1.5 mm 

As always, the Pierce Technical Assistance Team is available to help you optimize our product for your application. 

For more information, go to www.piercenet.com and click on the UnBlotrMicon 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. 

a brand of qb 
PER-I0 

3747 N. Meridian Rd. PO Box 117  Rockford. IL 61105 U.S.A. Tel: 815-968-0747 o r  800-874-3723 Fax: 815-968-7316 
Technical Assistance E-mail: TA@piercenet.com Customer Assistance E-mail: CS@piercenet.com Internet: www.piercenet.com 

0Perce Chem~calCompany, 2001 Prnted In the U S A A Perbo Scence Company 
UnBlot' IS a trademark of Perce Chemcal Company 
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Finding Healthy ~oluti 
For the past 220 years, innovation and creativity have thrived at Takeda, where, as a 

major producer of pharmaceuticals for the healthcare industry around the world, we 

have supplied inventive solutions to help people enjoy better health and a higher 

quality of life. 

In creating some of the drugs that are now in use worldwide, Takeda's scientists 

pioneered new areas of pharmaceutical research to uncover original compounds 

with unique modes of action. Our medicines have helped millions of patients to fight 

diseases such as diabetes, hypertension and prostate cancer-in some of the more 

remarkable cases, surgery could be avoided. 

Each small miracle points to our ultimate goal of finding cures. Using original 

approaches and the latest technology we are resolved to search until they are found. 

Seeking the world's cures 4 6 = h  
TAKEDA CHEMICAL INDUSTRIES, LTD 

http://www.takeda.com Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 540-8645, Japan 

http://www.takeda.com




OK, START BREATHlnG AGAln  
There's only one word to describe the fluorescence images 

you'll get with nikon SmZ stereo microscopes. Breathtaking. 

The clarity of GFP images viewed through our stereo microscope. The SMZ series I S  

SMZ-150011000 stereo microscopes is startling. optimized for today's most advanced 

Working together, our famous fluorescence disciplines, including genomics, IVF, 
technology and advanced optics deliver stereo and material science applications. 
images that amaze even the most demanding Breathe easy. Discover how much more you can see 
users. Fluorescence can be combined with other with a Nikon SMZ stereo microscope. For additional 
illumination techniques, such as our patented information, call 1-800-52-NIKON, ext. 383 or 
Oblique Coherent Contrast (OCC), to produce , rc visit www.nikonusa.com 
the most brilliant images you've ever seen on a --C 

Jellyfish captured on a DXM1200 Digital Camera and SMZ-1500 Stereo Microscope using epi-fluorescence and OCC. Nikon. 
O 2001 Nikon  Instruments Inc 



In conjunction with the Proteomic Pathway Project (P3), BioCarta and Genex Bioscience 
are launching a community effort to make antibodies against all proteins of interest to 
the proteomic community. For researchers looking at new gene targets where antibodies 

are not yet available, this is a cost-effective and mutually beneficial way to exped~te 
your research. 

Provide us a peptide sequence and receive your polyclonal antibody within 12  weeks. 
This includes peptide synthesis, conjugation and ELlSA quality control testing; if you 
provide the immunogen, the project will only cost $299. Please inquire for more details 
(customservice@biocarta.com). 

For more information, contact the BioCarta Custom Service department by visiting us at 
http://www.biocarta.com/customservice, or email us a t  customservice@biocarta.com. 

*Price valid in the US only. Please contact your local BioCarta ofice for pricing in your region. BioCarta can 

further subsidize the development cost for your project if it is of high interest for the proteomic community. 

TA w w w . b ~ o c a r t a . c o m  
Charting Pathways of Life 

Europe: United States/Canada: Japan: 
tel +49-40-5257030 toll-free 1-877-641-CELL(2355) tel 03-5632-9624 
fax +49-40-52570377 tel 858-759-4874fax 858-759-8462 fax 03-5632-1126 
info.de@biocarta.com info@biocarta.com info@biocarta.co.jp 



B i o i n f o r m a t i c s  C h e m i n f o r m a t i c s  s i m u l a t i o n  

US WEST US EAST EUROPE ,t 

San Dlego, CA, USA Princeton, NJ, USA Carnbrldge, UK 
Tel 858 799 5000 Tel. 609 452 3600 Tel +@ 1223 413300 
Fax: 858 799 5100 Fax. 609 452 3672 Fax. +@ 1223 413301 

A subsidiary of Pharmacopeia Inc. 





CRYOMEDmFREEZERS ...WHEN TIME AND TEMPERATURE ARE CRITICAL!! 

Ever feel like everything is out of your control? 
Our new controlled rate freezers provide time and 
temperature control you can count on when 
freezing your valuable samples and 
preserving cell viability. 

Quiet running, easy-to-use CryoMed 
Freezers include six preset freezing 
profiles that can serve as starting 
points for your own freezing protocols. 

Special air handling system with 
directed airflow allows greater 
air exchange for improved temperature 

uniformity. Unique, patented liquid nitrogen 
injection ring ensures optimum, 

, I uniform product cooling. 

Units, which are available in 
0.6, 1.2, and 1.7 cu. ft. sizes, 

continuously display 
chamber temperature, sample 

temperature, and operation status. 

Contact us for details about CryoMed
&.*..*' lc-/-- Freezers,and we'll also send a free copy of 

Cryopreservation Manual: A Guide to 
Cryopreservation Techniques. 

ThermoForma P.O. Box 649 Marietta,OH 45750 740-373-4763 Fax: 740-373-6770 
USA and Canada 800-848-3080 An IS0 9001 Company 
InternationalDistributors Worldwide 

A Thermo Electron business 



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 advertised 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. 

Science Reader Service 

Science With the publication o f  the 
5 October issue, Science is eliminating 

Discover the Future the print reader service card. - Starting with that issue, all product 
information can be requested online 
at www.scienceproductlink.org 



Introducing 

Turn-Key Genotyping...No PCR Required! 

Simple, robust, homogeneous and validated ...all you do is add sample. The 

Invadera Operating System is the fastest, most accurate way to perform 

DNA analysis-without PCR! Invader Assays offer the 

sensitivity and accuracy to detect critical genetic 

variations directly from genomic DNA samples-in an 

easy "add sample, incubate and read" format. Invader Assays will increase 

your laboratory's throughput ...with accuracy and cost-per-genotype 

unparalleled by conventional methods. 

CallUsToday! 
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with: 
0 Cardiovascular Disease 
0 Oncology 
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0 Neurological Disorders 
0 MusculoslteletaB Disorders 
~Endocr inoQogy  I 
0 Other Genetic Diseases 
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How can I read the Latest ground-breaking research first? 


Where can my paper get  worldwide attention within days of acceptance? 


What's another great reason t o  join AAAS today? 


Each week the editors of Science select several of the most important and cutting-edge research papers to  
publish online i n  Science Express. Within days of acceptance the paper is available t o  download on your 
own computer. Al l  this happens weeks before the f inal version appears i n  the print version of Science. 
Papers i n  Science Express are available free to individual AAAS members and for a nominal fee to non-members. 

llAAAS Get it first with Science-D~scover the Future 
AAtiir<11g Lrn~lc ClorIA\\~i~k www.sciencexpress. org 




MWG-BIOTECH - your partner for custom sequencing. Benefit from our 

professional automated sequencing at highest capacity for shortest turnaround time. Our services 

include specialist assistance and state of the art laboratory equipment that guarantee the best 

quality at the right price based on complete order process automation. From small scale, single 

read applications and project services in publication quality, to online bioinformatics services, we 

are right at your side. Why not contact us at www.mwg-biotech.com 

MWGAG 
BIOTECH 

meeting life's challenges 



.umpStart Taq: Superior performance to meet your demanding PCR applications. 

Jumpstart Taq is a premier performer - JumpStart REDTaqTMDNA Polymerase 

leading the pack in Hot Start PCR. This Unique red dye for easy visualization D 9307 JuvpStart Taq DVk Polymerase 

antibody-inactivated DNA polymerase helps Direct load after PCR with 1 0 x  buffer 

you focus on your target, without the 

limitations of chemical inactivation. 

D 4184 JumpStan Taq DNA Polymerase 
JumpStart AccuTaq'" LA DNA Polymerase with 10x buffer without MgCI, 

and separate tube of 25  mM MgCI, 
6 . 5 ~increased fidelitv 

JumpStart Taq DNA Polymerase Increased yield 
Optimized blend for Hot Start PCR Amplify up t o  40 kb 
Improved yield and amplification length 

D 8187 JumpStart REDTaq DNA Polymerase 

D 5809 JumpStart AccuTaq LA DNA Polymerase 

D 1313 JumpStart REDAccuTaq LA DNA Polymerase 

For more information and to evaluate Sigma's JumpStart Taq products, contact us at: 
sigma-aldrich.comijumpstart or call 1-800-325-3010. 

/ ava, a b l y  o r d e r n g  & t r a c k n g  

sigma-aldrich.com 
~ c ~ e n t ~ f ct o o l s  p i o d ~ N& n f o r m a t t o n  1 

L E A D E R S H I P  I N  L I F E  S C I E N C E ,  H I G H  T E C H N O L O G Y  A N D  S E R V I C E  
SIGMA-ALDRICH CORPORATION .BOX 14508. ST. LOUIS. MISSOURI 63178. USA 
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Cut costs! Validate your targets! 

Genomics, Proteomics, Discovery The Biobank contains DNA, plasma, 

Genetics, Expression analyses and and clinical data from >66 000 

Animal models generate large individuals, and is integrated with 

numbers of targets that may high quality disease registers. 

predispose to or cause disease. 

The role of those targets needs to be 

Biobank. 

@~ m a n ~ e n o m i c s 
- In  search of knowledge 



Unleash the power of productivity. 

Today's labs are under tremendous pressure to achieve geometric gains in productivity. Many are turning to Tecan. From our 

world-class instruments and readers, automated workstations, and robotic systems, to revolutionary new innovations like our 

LabCDTmmicrofluidic assay platform, Tecan can help unleash the power of productivity in your lab. Call one of our automation 

consultants today or visit www.tecan.com. 

Cenomics .Proteomics .Drug Discovery .Clinical Diagnostics @TECANaFor a current listing of Tecan offices, call +41 1922 81 11; in the U.S.,call 800 338 3226. 

BZOolTECANlihwri2AG Ai i  rights reserved 

http:www.tecan.com






Select the right cocktail for your application 
Non-toxic Non-hazardous Non-flammable 

Keystone Symposia can Connect You 
to the Scientific Community 

Over the past ten years more than 52,000 scientists 
f rom all over the world attended one or  more o f  our meetings. 

Check out the many topics offered by Keystone Symposia 
Angiogenesis JAKsand STATs Pathogenesis of Asthma 
Chromatin Structure Lentiviruses Plant Signal Transduction 
Diabetes Mellitus Leukocyte Receptors Protein Phosphorlation 
DNA Helicases Leukocyte Trafficking Proteolytic Enzymes 
DNA Replication Lipid Mediators RNA Interference 
Epigenetics Malaria Senescence Cancer 
Extracellular Matrix Mitochondria and Pathogenesis Spinal Cord and Neural Crest 
Gene-Based Vaccines Molecular Biology of the Heart Stem Cells 
Genotype to Phenotype Mucosal Immunity Stroke 
HIV-1 Vaccination Nervous Systems Structural Genom~cs 
Immune Tolerance NF-KB Structural Biology 
Inflammatory Paradigms Novel Antimicrobial Agents T Lymphocytes 
Innate Immunity Nuclear Receptor Superfamily Tropical Protozoan Parasites 

Obesity Wnt and p-Catenin 

Visit our web site at www.keystonesymposia.org for Programs and Registration 



A N e w  Choice! www.qbiogene.com 

Qbiogene, Inc. (North America) 2251 Rutherford Road Carlsbad, CA 92008 USA 
phone 1-760-929-1700 toll-free 1-800-424-6101 fax 1-760-918-93 13 email info@qblogenecorn 

Qbiogene S.A. (Europe) Parc d'lnnovat~onBP 72 67402 ILLKIRCH CEDEX, FRANCE 
phone +33 (0) 388-675-425 technical +33 (0) 388-675-423 fax +33 (0) 388-671-945 email techservfr@qb~ogenecorn 
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