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The Extract-N-Amp Plant PCR Kits contain reagents to rapidly extract genomic DNA from 
plant leaves and amplify targets of interest by PCR. This novel extraction system eliminates 

AU E the need for freezing, mechanical disruption, organic extraction, centrifugation, column = 0 E > M 
purification, filtration or alcohol precipitation. The kit also includes a PCR reaction mix, | ,OJ- 'X 

especially formulated for amplification directly from extract. 

Features & Benefits: 800bp - 
* Fast: 15 minute prep allows greater speed and throughput Leaf 400bp- 

* Convenient: Simple procedure with no special equipment required Disk 
* Specific: Hot Start antibody for highly specific PCR amplification + 200bp - 

of genomic DNA Extraction 
* Flexible: Tested on a wide variety of plant types Solution lOObp - 

Heat 10 minutes 
(at 95 oC) . l + 

_________________________________________________ __ o -_ Extract-N-Amp Plan t PCR Kit with 5 different 
Saaaab 

* 
E J0 Fi:aF-1 "- B _ plant specimens. Genomic DNA was extracted from 

Prodluct Codie Description Size 0.5 cm leaf disks that were cut using standard paper Produe Code Description Sze Add Dilution punch. DNA was extracted using the Extract-N-Amp 

XNAP2 Extract-N-Amp 1 00 extractions/i 00 amplifications Solution Plant PCR Kit in less than 15 minutes. All samples 
Plant PCR Kit were then amplified using the specially formulated 

Hot Start PCR mix. The products were generated 
XNAP REDExtract-N-Amp 1 00 extractions/i 00 amplifications from a 30-cycle duplex reaction containing primers 

Plant PCR Kit PCR Master specific to plant chloroplast (upper band) and primers 
(contains REDTaq) - Mix specific for Cannabis sativa DNA (lower band). 

Inquire for bulk and high-throughput custom needs. Data provided by Andy Hopwood, 

Inquire ~~~~~~~~~or high-throughput ~~~~~~~~~~~~~~~~Forensic Science Service. Birmingham, England. 

Visit sigma-aldrich.comlplantsample to qualify for 
a free sample of Extract-N-Amp Plant PCR Kit. 

availability, ordering & tracking 

sigma-aldrich.com LEADERSHIP 1IN tLFE SCIENCE, HIGH TECHNOLsOGY AND SERVICE * S IIMK AA 
scientiictoolsproduct& inforation ISIGMA-ALDRICH CORPORATION * BOX 14508 * ST. LOUIS * MISSOURI 63178 * USA il 

Purchase of these products is accompanied by a limited license to use them in the Polymerase Chain Reaction (PCR) process in conjunction with a thermal cyc/er whose use in the automated performance of the PCR process is covered by the up- 
front license fee, either by payment to Perkin-Elmer or as purchased, i.e., an authorized thermal cyc/er. These products are sold under licensing arrangements with F Hoffmann-LaRoche Ltd. Roche Molecular System, Inc. and the Perkin-Elmer 
Corporation. Extract-N-Amp and REDExtract-N-Amp are trademarks of Sigma-Aldrich Biotechnology Inc. 
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results, so that you know you are concentrating on biologically relevant 

/b proteins, without worrying about reproducibility? Well, stop wondering. 

Now you know. 
S~~~~~~ 

With Ettan DIGE you can be confident that protein 

expression differences are real 

Ettan" DIGE, 2-D Fluorescence Difference Gel Electrophoresis, 

ensures that each protein spot has Its own Internal standard. By 

combining fluorescence multiplexing and analysis with classic 2-D, 

X it eliminates gel to gel variation. 

Ettan DIGE uses size and charge-matched, spectrally resolvable 

4 5 _ _ CyDyeTm DIGE fluors, simultaneously separating up to three 

samples on a single 2-D gel. After 2-D electrophoresis and scanning 

on Typhoon? Variable Mode Imager DeCyderm Analysis Software 

automatically locates and analyzes protein spots, assigning statistical 

confidence to each and every difference. All within minutes. 

Some 50 leading pharmaceutical and academic laboratories worldwide 

* have tried and tested 2-D DIGE technology. Isn't it time you did, too? 

Go to http://proteomics.amershambiosciences.com/DIGE to 
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THIS WEEK IN Science 
edited by Phil Szuromi 

Caught in the 
Corners 

Calixarenes are cyclic molecules 
designed to capture guest 
molecules in solution through 
numerous weak interactions. At- 
wood et al. (p. 2367) report that 
crystals of calix[4]arene can play 
an additional host-guest trick- 
the interstitial sites between the 
molecules can trap molecules 
during crystallization with ex- 
traordinary thermal stability 
through nothing more than 
weak van der Waals interactions. 
A number of freon molecules as 
well as methane can be traDDed 
at low pressures and held up to 
temperatures well in excess of their boiling points. a 

Controtting Motecutes Through the Turns 

Interactions between functional groups in more complex molecules 
can lead to numerous conformational minima that are separated by 
relatively low energetic barriers. Because energy tends to redis- 
tribute quickly in larger molecules, even ones as small as dipeptides, 
one might expect that it would be difficult to excite molecules with 
infrared radiation and interconvert specific conformations. 
Nonetheless, Dian et al. (p. 2369; see the Perspective by Pratt) used 
a combination of ultraviolet and infrared spectroscopies to show 
that in the gas phase, a methyl-capped dipeptide, N-acetyl-trypto- 
phan methyl amide, can be interconverted between three distinct 
conformers, despite the presence of some 60 conformational mini- 
ma that have similar energies. The selectivity comes from exciting 
specific vibrations (in this case, N-H stretches) in the dipeptide that 
then drive the molecules over a specific barrier. a 

Corretated Superconductors 

Electron-electron repulsion should be detrimental to electron pair- 
ing in normal metal superconductors. However, some cuprate mate- 
rials become superconducting near the Mott insulating regime, 
which brings this intuitive expectation into question. Capone et al. 
(p. 2364), working on a mechanism to explain the recent observa- 
tion of superconductivity in fullerenes, show that there are similari- 
ties between the two materials. Their model calculations suggest 
that that the pairing is phonon mediated, as in the case of the nor- 
mal superconductors, but that the correlations between electrons 
can actually enhance the superconducting transition temperature. 

Arsenic Abatement via Nitrate 

The problem of high levels of arsenic in surface and ground water is 
often compounded by a lack of understanding of the abundance, 
speciation, or even the source of the arsenic. Senn et al. (p. 2373), 
through a detailed study over several years of the chemistry of an 

a Published online in Science Express 

When Life Got Hard 
Biomineralization has been thought to 
have developed in a series of steps before 
a great jump in complexity near the base 

of the Cambrian. Wood et al. (p. 2383) now describe a fossil 
showing complex patterns of biomineralization from rocks dat- 
ed to 548 million years ago, in the uppermost Precambrian. This 
organism, named Namapoikia reitogensis, may also have helped 
the formation of early reefs. 

And in Brevia ... 
The ortho and para nuclear spin isomers of water have 
been separated by Tikhonov and Volkov (p. 2363) using a 
simple adsorption method. 

urban lake near Boston, Mas- 
sachusetts, show that nitrate, 
which is also at high levels 
from fertilizer use, greatly af- 
fects arsenic cycling under 
anoxic conditions. Nitrate helps 
oxidize As(III) to As(V), which 
is less toxic, and oxidizes Fe(II) 
to create hydrous ferric oxide 
particles that scavenge arsenic. 

Ancient Stime Eaters 

The sea floor of the eastern 
Mediterranean is characterized 
by stratified sediments. Layers 
of greenish-brown organic 
sludge, or sapropels, alternate 
with carbonate oozes that 

contain microfossils. The fatty acids found in the sapropels sug- 
gest that they have a bacterial origin, but large numbers of divid- 
ing cells have also been detected. Coolen et al. (p. 2407) have 
now observed hydrolytic enzyme activity and a slow but signifi- 
cant turnover of glucose in these ancient deposits. These results 
indicate that sapropel layers more than 200,000 years old are still 
being modified at a rate that may be relevant to the global car- 
bon cycle. A 16S ribosomal RNA analysis shows that most of 
these microorganisms are green nonsulfur bacteria. These results 
have implications for the reconstruction of stable isotopic signa- 
tures and Mediterranean sea levels from sapropels. 

Quicker Recovery 
The recovery of forest diversity after the 
bolide impact at the end of the Cretaceous oc- 
curred much more quickly than has been as- 
sumed. Johnson and Ellis (p. 2379), report that 
a tropical rainforest with diversity similar to 
modern forests existed in Colorado as soon as 
1.4 million years after the impact. These find- 
ings suggest that diverse plant species sur- 
vived the impact and that the North American 
climate was warm during this period. 

Infection Protection During Inftammation 
During microbial infection, neutrophils generate microbicidal 
agents through the release of myeloperoxidase (MPO). Eiserich et 
al. (p. 2391) report that MPO's actions during inflammation ex- 
tend beyond generating antimicrobial oxidizing species. MPO per- 
meates the mammalian vasculature and alters blood vessel func- 
tion during acute inflammation by catabolizing nitric oxide (NO). 
NO is an endothelial-derived blood vessel relaxant that is pro- 
duced in response to endotoxin. By reducing NO availability, MPO 
impairs vascular changes produced by infection. This finding may 
explain the increased susceptibility of humans deficient in MPO 
to infection. 

CONTINUED ON PAGE 2295 
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Gene Flow in the Field 
A field study of the extent of gene flow from genetically modified plants into surrounding 
crops through cross-pollination is presented by Rieger et aL (p. 2386; see the news story 
by Stokstad). A strain of canola (rapeseed oil) modified to be resistant to herbicides was 
first grown commercially in Australia in 2000. An analysis of surrounding fields across 
widely dispersed geographical samples revealed a low level of cross-pollination between 
canola fields. The range of long-distance pollination was more random than expected. 

A Light Motif 
Green algae move in response to light to find conditions that are optimal for photosynthetic 
growth, and this movement is mediated by photoreceptor currents. Nagel et aL (p. 2395) have 
identified an opsin-related protein, channelopsin-1, in Chiamydomonas reinhardtiithat is like- 
ly to be the photoreceptor involved in phototaxis. Expression of channelopsin-1 in the pres- 
ence of all-trans retinal in Xenopus oocytes produced light-induced proton currents. Charac- 
teristics of the conductance suggest that channelopsin-1 forms a light-gated proton channeL 

Lethals Equal? 
Even a deleterious mutation rarely kills instantly and often persists and accumulates for 
some generations. McCune et aL. (p. 2398) have estimated the frequency of such muta- 
tions through separate breeding experiments in two phylogenetically divergent teleost 
fishes, Lucania goodei and Danio rerio. When the results were compared with Drosoph- 
ila species and with Xenopus laevis, it was found that animals with very different 
genome sizes and gene numbers have roughly the same number of lethal mutations. 

Destroying Tumors by Special Delivery 
Solid tumors do not grow well without a blood supply, and 
much effort has been directed toward designing drugs that se- 
lectively destroy actively growing blood vessels feeding tu- 
mors. Hood et aL (p. 2404; see the news story by Couzin) now 
show that cationic nanoparticles (NPs) can deliver a toxic gene 
to tumor blood vessels. Vascular targeting and internalization 
of the NPs was achieved by coupling them to an organic ligand 

for integrin avP3, and death of the target endothelial ceLls was achieved by coupling the 
NPs to a mutant Raf gene that blocks cell signaling. Systemic injection of these tailored 
NPs produced durable regressions of both primary and metastatic tumors in mice. 

Genetic Clue to Mental Retardation 
One of the receptors for angiotensin II, AGTR1, plays a key role in the regulation of blood 
pressure and water electrolyte balance. A second receptor, AGTR2, is expressed in a number 
of tissues including the brain, but its function is poorly understood. Vervoort et al. (p. 2401) 
identify AGTR2 as the causative gene in a family with X-linked mental retardation and find 
sequence changes in the gene in several unrelated patients with the disorder. These results 
suggest that AGTR2 plays a role in brain development, cognitive function, or both. Further 
study of signaling pathway of AGTR2 may provide insight into the pathogenesis of mental 
retardation, which affects 2 to 3% of the population. 

The Right Conditioning for Gene Therapy 
Severe combined immunodeficiency that is caused by a lack of adenosine deaminase has 
been an attractive target for gene therapy trials in humans. It was hoped that genetically 
engineered ceLls would have a growth advantage such that even low levels of correction 
would be effective in patients. Previous trials showed that low numbers of long-lived genet- 
ically corrected ceLls and low levels of transgene expression were not enough. Aiuti et aL 
(p. 2410) have worked out a conditioning regimen for patients and ceLls that provided room 
in the bone marrow for the growth of the transduced ceLls. High levels of transduced cells 
and clinical improvements 1 year after treatment were seen in two patients, who now no 
longer require enzyme replacement therapy. This approach may be useful in treating other 
congenital diseases involving the hematopoietic system. 
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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 Improved Yields - up to 6 ug of 
automated fluorescent plasmid per prep. 
sequencing straight ~7Fast - up to 48 (2 ml) preps per hour, 
from the instrument, saving you time. 
Easy Operation - starts Cost Effective - affordable to any lab. 
with direct loading of Quality - time and time again. 
culture- no centrifugation step. MpdfmI 

1-800-466-7949RESEA GH 
6195CornerstoneCourt East, SanDiego, CA 92121 (858) 452-2603 fax (858-452-6753 

www.tmacconnell.com 



Revolutionary 

PCR?=3 
HiFi? LoTempTM 

complete with enzyme, 
buffer, dNTPs 

stable at room temperature 

-now comes- 
in thin-wall PCR tubes in strips 

8 tubes per strip 

No More 
In-House Pipetting 

Reduce cost 
Save labour 
No reagent contamination 
More PCR products 
More specific products 

Visit: www.hifidna.com 
See Science 295: 2104, 2002. 

Call 1 866-HIFIDNA 
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Dru Discovery Research Clinical Screening 

Plate Readers 

You've never seen plate reading 

technology this flexible. 

From Basic Research through Assay Development and 
High-Throughput Screening, we've got it covered. 
Researchers using plate readers have different needs. Different The Fusion" combines every non-isotopic assay method 
assays, different budgets, different system requirements. of detection, including fluorescence polarization and 
PerkinElmer Life Sciences addresses these needs with the AlphaScreeng, into one affordable, high-performance platform. 
most complete line of multi-detection plate readers available. And finally, the new, state-of-the-art EnVision", optimized for 
There's the affordable VICTOR2-, - the market leader. With high-throughput screening with fast plate reading speeds and 
legendary time-resolved fluorescence (TRF) performance and applications flexibility. 
a host of options and accessories such as reagent dispensers For help selecting the plate reader most flexible to meet your 
and plate stackers, VICTOR2'S capability can expand as your needs, call us at 1 800 551-2121 today. Or visit us online at 
research needs grow. w-ww.perkinelmer.com/platereaders. 

EnVision' 
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PerkinElmer Life Sciencs addresses these needswith the AlphaScreen@,into one2002oPerkle,lmer-pLiferSciences,tfocm 
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it's amazing what you can do in just five iinutes. I 

~~~~~~~7LA'w: 

INTRODUCING THE Advantages Ligation in 5 minutes or less 

* T 'FM -* 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 106 

ligation reactions ~Lgto 
~~~, 0~~I Cohesive 

NEB Quick Ligation Kit - Blunt Ligao 

#M2200S 30 reactions 10i 
#M2200L 150 reactions . 

Includes: Quick T4 DNA Ligase, I 
2X Quick Ligation Buffer, Protocols 4 10 

P Using the Quick Ligation Kit protocol, blunt 

PROD U CT S Y O U TRUST, and cohesive inserts were ligated into LITMUS 28 103 

TECHNICAL INFORMATION YOU NEED. vector cut with either EcoR V(blunt) or Hind 11 5 s10 15 
(cohesive). Ligation products were transformed Time (minutes) 

*wwwi.neb.com into chemically competent F. coli DH-5aoccells. 

* New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fan (978) 921-1350 emsil: info@neb.com NEW ENGLAND 
* New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@cs.neb.com o 

New England Biolabs GmbH,GermanyTel. 0800/BIOLABS (0)69/305-23-140 Fsx0800/BIOLABX (0169/305-23-149 email: info@de.neb.com D 4 l e Jic 

* New England Biolabs IUK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com where science is the priority 

DISTRIBUTORS: Argentins 1111 4816-0820; Austrslia (07) 5594-0299; Belgium (0800)1 9815; Brszil (011) 3666-3565; Chins 21-6495-1899; Czech Rep. 0800 124683; Denmark 1391 5620 00; Finland (91 584-121; 
Frsnce (11 34 60 2424; Greece (01) 5226547; Hong Kong 2649-9988; Israel (3) 9021330; Italy (02) 381951; Jspsn (03) 5820-9408; Korea (02) 556-0311; Netherlands 10331 495 00 94; New Zealand 0800 807809; 
Norway 23 17 6000; Singapore 4457927; Spain 1931 401.02.10; Sweden (08) 30 6010; Switzerland (061) 486 80 80; Tsiwsn (02) 28802913; Venezuela (2) 265-3386 



Rapid and economica synthesis of large e *de sets 
l proprietary parallel hig peed technology 

_crin i @ up to 100 000 peptides 
D most competitive prices 

Peptide Technologies X all materials quality olled 

Specialty peptides 

Jerini Peptide Technologies @ protein synthesisG' ' 

A Division of Jerini AG @ challenging syntheses and modifications @; 
?D peptidomimetics t^; 

phone: +49 30 97 89 3117 @j guaranteed quality and reliabilityX 

fax:~~ ~ +4 079 10 references In first-class academia and Industry 
email: mensing@jerini.ccom 
www.jerini.comfpeptide Innovation and reliability in custom peptide synthesis 
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l ~~~UnBIoL now woHs with borhi 
In-Gel 

Immunodetection Kit 

Now the UnBIotTM In-Gel Immunodetection Kit is optimized * _ 
for both homemade gels and pre-cast commercial gels!* 
Pierce UnBIotTM Technology allows proteins to be detected Product # Description 

..33500 UnBiotF In-Gel Chemiluminescent Detection Kit - Rabbit** inside the polyacrylamide gel through the ultrasensitive 33505 UnBiotr In-Gel Chemiluminescent Detection Kit - Mouse** 

UnBlotT Chemiluminescent Substrate. 33550 UnBIotl n-Gel Chemiluminescent Substrate** 

Eliminates transfer or overnight blocking steps - t33510 UnBlot In-Gel Ch emilmbodnPest Deet' Ki 

save up to 18 hours of time! *When using UnBlot> Technology with homemade gels the glass plates 

* Strip and reprobe gel for different targets, optimizing must be siliconized prior to peoturirngwt9hegeprtcl 
Plea se e viitther HtToics o 

-staining directly in the gel how to optimize UnBiot Technology for your system. 

E Immunodetect and stain for total proteins in the same gel * aetedn 

Obtain sensitivity to 1 ng of target protein 

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

PIERCE 
_____ _____ ____ _____ ____ _____ ____ B iotechnolo gy. 

P-RilO 

Belgium: Tel 32 53 83 4404 * euroinfo@perbio.com France: Tel 0 800 50 8215 * euroinfo@perbio.com United Kingdom: Tel 44 1829 771 744 * uk.info@perbio.com 
Germany: Tel 49 228 9125 650 *de.info@perbio.com The Netherlands: Tel 31 76 50 31 880 *eurointo@perbio.com 

3747 N. Meridian Rd. * P0 Box 1 17 * Rockford, IL 611 05 U.S.A. * Tel: 81 5-968-0747 or 800-874-3723 * Fax: 81 5-968-731 6 
Technical Assistance E-mail: TA@piercenet.com * Customer Assistance E-mail: CS@?piercenet.com * Internet: www.piercenet.com 

UnBiotrM is a trademark of Pierce Biotechnology, Inc. ? Pierce Biotechnology, Inc., 2002. A Perbio Science Company 
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LIFE SCIENCE COMPANIES ARE MIGRATING TO DB2 DATA MANAGEMENT SOFTWARE. 

Structural Bioinformatics? chooses DB2 on LinuX' along with IBM solutions. Seeking to offer its customers faster, better 
services at lower costs, SBI migrated its protein-modeling system from an Oracle and Sun based infrastructure to an IBM 
solution that would provide more processing speed and capacity with higher availability and reliability 

MDS Proteomics chooses DB2 to develop its powerful and scalable bioinformatics platform for drug discovery DB2 
was also the choice for the development of the Biomolecular Interaction Network Database (BIND), a publicly available 
database intended to allow researchers worldwide to accelerate molecular discovery. 

To receive our new CD and a free DB2 quote, visit ibm.com/solutions/Iifesciences/db2i 

IBM is a registered trademark of International Business Machines Corporation in the United Statess other countriess or both. ? 2002 IBM Corporation. All rights reserved. Price claim is - _ _ 
based on D.H. Brown and Associates January 2002 report. ?B 2002 Structural Bioinformatics. Inc. ? MDS Proteomics, All rights reserved. Linux is a registered trademark of Linus =- _ 
Torvalds. Other company, product and service names may be trademarks or service marks of others._ _ ._ 



I E_~~~~~dl 

I 1 

Imagine how we can work for you. Call us at 800-222-NDRI. 
*Non-Profit - dedicated to research *Over 20 years' experience *Coast-to-coast customized tissue retrieval 

Na seonalpDses Reseah Intn g 

Funded by the National Institutes of Health THE NATIONAL RESOURCE CENTER 
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