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STATISTICA (automaticallycontigures itself for Windows 95/98/2000) 1 A complete data 
analysis system uith thousands of graphs integrated with all procedures 1 DDE, OLE clienvserver, 
customizable AutoTask toolbars 1 f i e  largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratoq techniques; multi-way tablelesmanners: nonpm-
metrics: distribution fitting: regression: general nonlinear estimation: logivprobit: general ANCO-
VMkYCOW; GLM and Generalized IM,partial least squares analysis; variance components; dis-
criminant: log-linear; correspondence; cluster, confirmatoty/exploratoq factor analysis; multidi-
mensional scaling;classification trees; canonical correlation; item analysisisireliability:s u n i d  anall-
sis; time series modeling/forecasting; structural equation modeling, Monte Carlo simulations; and 
much more 1On-line comprehensive introductionsisioveniews, over 3 hours of multimedia step-by-
step examples 1 Stats Advisor expert system 1 Workbooks uith Autoopen documents 1 Fxtensive 
data management facilities (fast spreadsheet of unlimited capacity with formulas, Drag-and-Drop, 
AutoFi, Auto-Recalculate,split-screenhiable-speed s c r o h g ,  advanced Clipboard support, DDE 
links, hot hksto graphs, relational merge, data~,efification/cleaning)1Po~verfulSTATISTKAB4SIC 
language (professional development environment) with matrix operations, full graphics support. 
and interface to external p r o g m s  1 Batch command language, editable macros, "turn-keVB' 
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ple graphs) or word processor-style (unlimited) editor with text and graphs 1Exuemely large analy-
sis designs (e.g., correlations up to 32,000~32.000)1Megatile Manager uith up to 3?,000variables 
(8 Mb) per record 1 Unlimited file size; extended/quadruple precision; unmatched speed 1 
Exchanges dawgraphs with other applications via DDE. OLE. or extensive 6le import/export facili-
ties (includmg ODBC access to virtually all databases and mainframe 6les) 1 InternetlHTMLsupport 

Hundreds of &pesof graphs 1Facilities to custom-designnew graph types and add them to menus 
or toolbars Advanced drawing tools (e.g.. editing of complex objects in 32x zoom mode), com-
pound (nested) OLE documents, Multiple-Graph .iutoLa!.out Wizard, page layout control: 
unmatched speed of graph redraw 1 Interactive rotation, perspective and cross-sections of 3D dis-
plays .Large selection of tools for graphical exploration: animated brushing. fitting/smoothg, 
spectral planes, projections, layered compressions 1 Price $1095 

Quick STATlSTlCA 1Asubset of SGITISTIU: a selection of basic statisticsand the full 
graphics capabilities of STATISTIC4 1 Price $495 

STATISTICA Neural Networks (interfaces uith but does not require Ss%TISTI-
a )  1 The most comprehensive and user friendly neural networks application on the market 1 
Cnique Intelligent Problem S o k r  (IPS) network uizard 1 Endless array of statistics, charting 
options, nehvork architectures and training algorithms 1 Price $795 

STATISTICA Power Analysis (interfaces with but does not require SGITISTIG!) 
A comprehensive, extremely precise, and user-friendlyresearch tool for analyzing all aspects of 

statisticalpower and sample size calculation 1Price $495 

STATISTICA IndustrialISPC Solutions 1.4 comprehensive selection of the 
most flexible,customizable tools for quality control and improvement applications (IS0 9000), sin-
gle-user and enterprise, including extensive implementations of: .Qualily Control Charts 
Price $695 1ProcessAnu[ysis*Price $495 1Design of Experiments*Price $495 
*These add-on products require STATISTICA. mick STATISTICA. or QC Charts. 

STATlSTlClVMacintosh1 Price $695 1Quick version also available. Price $395 

STATISTICA Enterprise Versions: SEWSS (SPC) and 
SENS 1 Data warehouse integration. data mining, extensive groupware functionality. 

Overseas prices 25% higher. Domestic sh/h $12: 30-day money back guarantee. 

STATISTICA has received the highest 
rating in EVERY comparative review of 
statistics software in which it was 
featured, since its first release in 1993. 
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Vesicles that form on the inner 
surface of cellular membranes 
capture and internalize extracel- 
lular substances for import into 
eukaryotic cells. This electron 
micrograph shows these vesicu- 
lar buds in vitro (bud diameter, 
-77 nanometers), coated with 
the protein clathrin.The adaptor 
proteins, AP180 and APZ, nucle- 
ate the formation of these 
invaginated buds on lipid mono- 
layers containing phosphatidyl- 
inositol(4,5)bisphosphate. This 
specimen was visualized by 
rotary platinum shadowing. 
[Image: M. K. Higgins] 
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Quantum Mechanical Actuation of Microelectromechanical Systems 
by the Casimir Force H. B. Chan,V.A.Aksyuk, R. N. Kleiman, D.J. Bishop, bxN'k 
F.Capasso 


A demonstration of mechanical actuation by quantum mechanical fluctuations. 


Presynaptic Kainate Receptor Mediation of Frequency Facilitation at Hippocampal 
Mossy Fiber Synapses D. Schmitz, J. Mellor, R.A. Nicoll 


Activation of a presynaptic receptor augments, rather than inhibits, neurotransmitter release, 

a mechanism that may account for some unusual characteristics of mossy fiber synapses. 


Hierarchical Organization of Guidance Receptors: Silencing of Netrin Attraction by 
Slit Through a RoboIDCC Receptor Complex E. Stein and M.Tessier-Lavigne 


As growing axons respond t o  guidance molecules along their path, orderly progress is 

ensured by new guidance molecules "silencing" the responses t o  previous ones. 


TECHNICAL COMMENTS 
Dam Breaching and Chinook Salmon Recovery 
Kareiva e t  al. (Reports, 3 Nov. 2000, p. 977) used a population model to argue that the proposed re- 

moval of dams from the Snake River, a controversial undertaking, may not be sufficient to halt the de- 

cline toward extinction of chinook salmon. Dambacher e t  al. comment that if alternative estimates of 

one of the model parameters, first-year survival, that are consistent with published data are factored 

into the Kareiva e t  al, model, the model implies that dam breaching could indeed reverse the decline of 

salmon stocks. Thus, Dambacher et al. conclude, "dam breaching remains a viable recovery option for 

chinook salmon." Kareiva et al, respond that the first-year survival rate they used "falls within the range 

of documented values" for the specific stocks and period of interest, and that the adjustments applied 

to other variables by Dambacher et al,oversimplify the details of the Kareiva et al,model. 

The full text of these comments can be seen at www.sciencemag.org/cgi/content/fulV291/5506/939a 

science" stke www.stke.org 
Perspective: Arrestins as Signaling Molecules Involved in Apoptotic Pathways-A 

Real Eye Opener W. E. Miller and R. j. Lefkowitz 


Signaling cascades initiated by internalized C protein-coupled receptor complexes. 


Q&A: Lipid Rafts-Real or Artifact? Moderator: M. Edidin 

A discussion focused on membrane microdomains. 


S C ~ ~ ~ ~ * I I C @ * S  www.nextwave.orgnext wave 
UK: University Support Staff Editor: K. Urquhart 


You may not know who they are, but many people at your institution are ready and willing 

t o  help you plan your career. Here's how t o  find them. 


Canada:Tax Holiday for Scientists D. McPhee 

An inside look at the latest changes t o  Quebec's taxation laws, which are designed t o  lure 

more scientists t o  the province's universities. 


US:Training in Transition-Preparing Future Faculty M. Mor t  

In case you missed it,the past decade brought significant changes in graduate education 

that are now affecting postdocs and new faculty. 


NeuroAlDS 
www.sciencemag.orglNAIDS 

EXPERIMENTAL WEB SITE 

ONLINE STAFF 


SCIENCENOW ~~mnsLaura 
Helmuth, Martin Enserink, Erik Stokstad 

ScmK&'s N mWAM ED(~DRW. WHG mmCrispin Taylor: ~ m w sRobert Metzke (Germany), Kirstie Urquhart (UK): c m w m c  w-

rwr Lesley McKarney (Canada), Mark Sincell: mjmWER Emily Klotz; w~lrusKatie Cottin ham, Mona Mort: wwmm~uucrrmc 

wuws Karen Horting (US and Canada), Hazel Crocker ( E u ~ o ~ ~ ) ; ~ D ~ R K T ~ R  
Lisa Korlows&l; wwmw*rroo*~cJoey D'Adarno 

S a m d s  mcE-Bryan Ray;usoa*rrmmmsLisa Chong, Nancy tough, John Nelson 

UKTRONlC Mw* WGER David Cillikin; IP~RNF~PROWCK~ Betsy H a r r n a n ; * s w r r * m ~ ~ ~ ~ ~ ~ m - ~ 
MANGER Wendy Stengel; WKIR 

P R O W C K ~ ~ T E 
Lisa Stanford; m mCarla Cathey, Mark Croatti, Robert Owens, Louis Williams 

www.sciencemag.org SCIENCE VOL 291 9 FEBRUARY 2001 



TOPOqL PCR Cloning turns a 
long shot into a sure thing. 

The TOPOa XL PCR Cloning Kit enables high- 

efficiency cloning of long (3-10 kb, PCR prod- 

ucts by combining the power of TOP08 Cloning, 

a positive selection mechanism, and a unique 

gel purification step. Now, efficient cloning of 

long PCR products doesn't have to be a stretch. 

Effective. TOPO' Cloning uses the enzyme 

topoisomerase I rather than DNA ligase for fast- 

er, more successful ligations. A simple 5-minute 

incubation yields great results (Table 11.  And the 

crystal violet gel purification, which works with- 

out UV light or ethidium bromide, ensures that 

your DNA remains intact. 

an msen/!oe o,moe, ofrotoJ :o'on.es 

Positive selection. TOPO' XL utilizes a lethal 

gene that selects against non-recombinant vector, 

virtually eliminating background. Because only 

colonies with an insert can grow, you'll get your 

clone without wasting time screening negatives. 

For cloning long PCR products, the TOPOF 

XL PCR Cloning Kit goes the distance. To learn 

more, call lnvitrogen today. 

Circle No. 13 on Readers' Service Card 



THIS WEEK IN Science 
A Different Spin on 
Memories 

An approach that could reduce 

edited by Phil Szuromi I 
trification in the Arctic has I 

Quantum Protection of Ions been documented repeatedly, 
but how this occurs has been 

The encoding and manipulation of informa- unclear. Fahey et al. (p. 1026; 
the &e and increase the speed tion on the quantum scale may offer the op- see the news story by Kerr) 
of magnetic memories is t o  portunity to solve complex problems otherwise intractable to clas- have now observed a class of 
use magnetization precession, sical computation methods. However, the interaction of the quan- large particles (10 to 20 mi- 
in which a smaller magnetic tum system with its environment results in a loss of information- crometers in diameter) con- 
field is used to store informa- a process known as decoherence. Earlier theoretical work indicated taining HN03 that form during 
tion in the form of rotations of the existence of protected environments in which careful manipu- winter in the Arctic strato- 
the magnetization direction. lation of the quantum bits could reduce the effect of decoherence; sphere and that are widely dis- 
Weber et al. (p. 1015; see the these environments are called decoherence-free subspaces (DFS). tributed-over at least 1800 
Perspective by Ralph) used Kielpinski et aL (p. 1013) demonstrate the ability to place an entan- kilometen in horizontal extent. 
spin-injection into a thin ferro- gled pair of ions held in an ion trap into such a DFS, extending the 
magnetic film from a polarized lifetime of the quantum state by an order of magnitude. SX 
semiconductor cathode to in- 

Scaling Down 
duce the magnetization pre- Nanostructures 
cession.Their results indicate that spin-injection could be a viable Lithography is a flexible 
route to smaller and faster magnetic memories. method for creating microstructures but it can be plagued by res- 

olution ~roblems for dimensions below about 100 nanometers. 

Interweaving Porous Metal-Organic Frameworks 

Although most microporous materials are based on inorganic ma- 
terials, organic building blocks tied together with metal complexes 
can also form microporous materials, but often the pore sizes are 
small and exchange of adsorbed s~ecific is difficult. Chen et al. ID. 
1021; see the ~er;bective 
by Ferey) report that the 
condensation of a copper 
"paddle wheel" complex 
with a triangular linker 
unit results in a large- 
pore material (pore di- 
ameters of about 16 

Hatzor ind  Weiss (p. 1019) used the gaps between features in 
nanostructures created by electron-beam lithography as tem- 
plates for creating still-smaller features. They self-assemble suc- 
cessive multilayers of mercaptoalkanoic acids and copper ions on 
the nanostructures and thus create a smaller gap between exist- 
ing metal structures. Deposition of additional metal and subse- 
quent liftoff of the metal-organic layer can create nanowires 20 
nanometers in width and 1 micrometer in length, as well as small 
rings or dots within hollow structures. 

Haze over the lndian Ocean 

The atmosphere above the lndian Ocean is influenced by air 
masses from Africa and South and Southeast Asia, but little is 

angstroms) in which two three-dimensional networks are inter- known about how pollution from these regions affects air quality 
woven. The high thermal stability (up to 250°C) and surface area over the ocean. Lelieveld et al. (p. 1031) report results from 
suggest possible applications in gas sorption and catalysis. INDOEX, an international field campaign that took measure- 

ments in 1999 of the long-range transport of air pollution over 

Virtual Switching of Fluid Flow 
Fluids tend to hold to surfaces that they wet-in lithographic print- 
ing, ink wets only part of the printing plate and leaves the rest dry. 
Zhao et al. (p. 1023) patterned fluid microchannels in glass with self- 
assembled monolayen that repel aqueous solvents. At low fluid pres- 
sures, fluid stays within the uncoated regions through these "virtual 
walls." However, as pressure is increased, surface tension is overcome 
and the fluid is driven into nonwetting regions. Such channels could 
be used to route fluids through junctions and for increasing gas-liq- 
uid mixing in microchannel networks. 

Particularly Destructive 

Stratospheric denitrification-the removal of HN03 by particle sed- 
imentation-is an important process in the ozone cycle because 
certain nitrogen-containing compounds that would react with 
ozone-destroying Cl radicals become sequestered. Widespread deni- 

the lndian Ocean. Very high poilution Levels were observed over 
the entire Northern lndian Ocean that can be traced to South 
and Southeast Asia. The nature of the pollution is indicative of 
widespread biofuel use and agricultural burning. 

Changing Rules of Engagement 

When a predator enters a landscape and encounters prey that 
have no previous experience of that predator, the prey can suffer 
heavily. Berger et al. (p. 1036; see the Perspective by Cittleman 
and Compper), in a study of wolves and bears preying on moose 
in North America and Scandinavia, show that most of the dam- 
age is inflicted along the front of the advancing predator popula- 
tion. However, naive prey quickly become accustomed to the new 
predators and change their behavior to avoid them. These find- 
ings bear on current human reintroductions of predators and on 
how fauna may have responded to advancing human populations 
during the Pleistocene. 

a Published online in Science Express 
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A Family of Larks 
Familial advanced sleep phase syndrome is inherited autosomally. These individuals 
have unusual sleep cycles and wake up abnormally early each morning. In one such 
family,Toh et al. (p. 1040; see news story by Chicurel, 12 Jan.) report that this character- 
istic is due to a single nucleotide mutation in the human PeriodZgene; this blocks phos- 
phorylation by casein kinase le. In a satisfying parallel with studies in animals, a deficit 
in such phosphorylation shortens the animal's circadian period, due to altered function 
of per in the molecular feedback loops that make up the circadian clock.This striking ef- 
fect of a genetic polymorphism on human behavior paves the way to understanding the 
basis of human variation in daily rhythms. 3 

Sealing Your Neighbor's Fate 
During vulval development in Caenorhabditis elegans, a signal arises from an anchor cell 
that activates the mitogen-activated protein (MAP) kinase signaling pathway to specify 
the cell fate of three vulval precursor cells, with the primary fate effected in the P6.p cell 
and secondary fate in the adjacent P5.p and P7.p cells. Berset et al. (p. 1055) show that 
the different fates are produced in adjacent 
cells through the action of two antagonistic 
signaling pathways. Upon activating the MAP 
kinase signaling pathway, the primary fate of 
P6.p is induced..~ lateral signal moves out 
from P6.p that up-regulates NOTCH in P5.p 
and P7.p. NOTCH turns on the MAP kinase 
phosphatase gene lip-7. LIP-1, in turn, blocks 
MAP kinase activity in P5.p and P7.p and al- 
lows the secondary cell fate to develop. 

Pi I r N m 

not 1' - - I 
. il n & l o  

P5. p P6. p P7.p 

Kinase and Channel in One Package 
An ion channel that contains its own functional protein kinase domain has been cloned 
and characterized by Runnels et al. (p. 1043) The channel, called TRP-PLIK, is most closely 
related to melastatin, a channel protein associated with progression of melanocytic tu- 
mors.TRP-PLIK also appears to interact with the key signaling enzyme phospholipase C-0,. 
Mutagenesis studies of the kinase domain and the dependence of channel conductance on 
intracellular adenosine triphosphate both indicate that the kinase activity of the channel 
regulates channel function. This channel likely links signaling from the cell membrane to 
the control of proliferation or of other calcium-dependent processes within the cell. 

Coordinating Entry 
A variety of proteins that help promote endocytosis, the inward budding of vesicles from 
the plasma membrane, possess an amino-terminal domain called ENTH.Two reports show 
that binding of proteins to the membrane lipid phosphatidylinositol-4,s-bisphosphate 
(PIP,) plays a key role in endocytosis (see the Perspective by Gillooly and Stenmark). ltoh et 
al. (p. 1047) show that the ENTH domain interacts with PIP,. Cells expressing a mutant of 
epsin that could no longer bind PIP, exhibited a block in clathrin-mediated endocytosis. In 
addition, Ford et al. (p. 1051; see the cover) show that PIP, binds to another ENTH do- 
main-containing protein, CALM, and helps clathrin bind to the membrane. 

Dead But Not Inert 
Water and nutrients move passively upward through plants from roots to leaves via 
xylem vessels, dead cells that have hitherto been thought to function as mere pipes. 
Zwieniecki et al. (p. 1059; see the news story by Brown, 26 Jan.) describe an active 
mechanism for regulating long-distance flow through the xylem.They show that the re- 
sistance to flow in these rigid tubes can be changed rapidly (within seconds) and re- 
versibly as a function of the concentration of trace ions flowing through the conduits. 
This finding breaks the paradigm of xylem as inert pipes and changes our understanding 
of water transport in plants. a 
3 Published online in Science Express 
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,I.m 6Elonetics; Normal Human 
~ndothelialCell Systems 
Provide Unsurpassed 
Quality and Performance 

Safety and Security 
Relevant, in-Vitro Models 
Non-Transformed, Non-Immortalized Cell Strains 
Low Serum Media 
Quality Control Tested as a Cell Culture System 
(Cells and Medium) 
Guaranteed Performance 
Standardized Manufacturing 
Certified IS0 9001 Quality Management 
ystem Company 

Technical Support 

Standardize 
Your Research! 

Call Your Clonetics@ 

Endothelial Cell Types 
Dermal, Lung, Microvascular 
Aortic, Coronary, Pulmonary, 
Iliac Artery II 
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96-well 0.2 mL block Dual 384-well 0.02 mL block i 60-well 0.5 mL block 

Flexible formats, uncompromised performance 
Thanks to the new 60-well 0.5 mL block, the GeneAmp@PCR System 9700 

now offers a high-volume option, for the ultimate in flexibility. But regardless of 

the sample block you select, you're investing in the industry's premier thermal 

cycler capabilities, including oil-free operation, compact 30 x 41 cm footprint, 

intuitive graphical user interface, and high-speed, uniform heating and cooling. 

Guaranteed performance and reliability, all within budget. For more information 

or to place an order, call 650.638.5800, contact your local sales representative, 

or go to www.appliedbiosystems.com. 

The GeneAmp@PCR System 9700: we've got you covered. 

GeneAmpe PCR System 9700 I A&Blosystems 
Applied 

@ PECorporation is committed to prowding the world's leading technology and information for life scientsts. 
PECorporation consists of the Applied Biosystems and Celera Genomics businesses. 

Applied Biosystems isa registered trademahof PECorporation or ltssubsidiaries in theU.S andcertainother countries. Applied Biosystems develops and 

produces its products in accordance with IS0 9000 quality system requirernents.GeneAmp isa reg~stered trademarkof Roche MoiecuiarSystems, inc. 

The PCRprocess is covered by patentsowned by RocheMoiecuiarSysternsandF Hoffman-La Roche Ltd. For Research Use Only. Not for use In diagnostic 

procedures. 02000Appi1ed Biosysterns 
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Why limit yourself? 
Use Sigma's new Hot Start RT-PCR kits 
for the longest transcription lengths available -up to 14.1 kb. We've 
combined eAMV-RTTMwith JumpStartTMAccuTaqTMLA DNA polymerase 
for unrivaled ~erformancein RT-PCR. 

Greater transcription lengths are a result of Sigma's eAMV-RT'ssuperior 
performance in generating long cDNA. Higher sensitivity is achieved with 
eAMV-RT because it detects low abundance mRNA better than 
M-MLV RT RNase H-minus. You expect more from us, and we deliver. 

With Sigma's Enhanced Avian HS RT-PCR kits, you can take your 
RT-PCR to greater lengths. For more information visit 
wwwsigma-aldrich.com/rtpcr or call 1-800-325-5832. 

Greater Transcription Lengths 

Poly (A)+ RNA were used as 
templates n a two-step RT-PCR. 
Lane 1 1 kb Ladder 
Lane 2,3 2 kb Pol 
Lane 4 5  3 5 kb Pol 
Lane 6,7 5.3 kb TSC-2 
Lane 8,9 6.8 kb Pol 
Lane 10 , l l  8.9 kb APC 
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Excellent Sensitivity 

Robust Signal Intensity 

High Fidelity 

Longer Ampwcations 

Reliable Results 

PROVE IT TO YOURSELF 
Call us or visit our website 


for your free sample of Ex Tag today! 
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Imagine. Through one system, you can leverage Celera's super-computing power, 
scientific know-how and fully integrated databases to expand the capacity of your 
existing R&D infrastructure. Accelerate your ability to identify genes, genetic variability, 
phenotype-genotype relationships and their connection to disease and therapeutics with 
the Celera Discovery System. 

Visit www.accelerate.celera.com to see our discovery system at work. 

ra Discovery System 
rates the World of 
mics 

s in high-throughput techniques for 

ncing, investigating mRNA expression, 

protein-protein interactions and proteomics 

are generating ever-increasing amounts of 

data. The Celera Discovery System has the 

power and ability to integrate a broad set of 

data includinq: -
ICelera's exclusive genomes IGenBank and 

multiple other sources Igene indices 

lontologies Iprotein motifs and domain 

databases Isequence trace files ISNP data, 

and more. 

Relationships between these data are defined 

through pre-computed similarity searches, 

domain searches, protein classification and 

the identification of orthologs and paralogs. 

Combine Celera's genomic and biomedical 

data with Celera's computational tools and 

super-computing power and you get a 

bioinformatics infrastructure right at 
~ ~ 

your desktop. 

Celera can herp you validate genes 
already "identified" by ESTs by mapping 
them to felera's Human Genome, 



The Most Complete 
Assembly of the Human 
Genome 

Celera's human assembly provides the most 

comprehensive and accurate view of the 

Human Genome. Using approximately 5x of 

Celera human sequence data combined with 

BAC data from GenBank,Celerais ordered and 

oriented Human Genome is the most 

accurate and complete. Celera's Human 

Genome establishes the genomic context to 

discover novel and full-length genes and 

regulatory regions. It is fully integrated into 

the Celera Discovery System which gives you 

the tools to analyze: 

ImRNAs Iproteins Iconserved genes, 

and more. 

Ensuring Data 
with Compreh ensive 
Annotation 

Celera builds a comprehensive view of human 

genes, proteins and mRNAs through its on- 

going investment in computational tools and 

expert annotation. Exclusive computational 

programs generate uniform data for quick 

and easy target identification. In addition, our 

staff of expert annotators validate and refine 

transcript structures, predicted proteins and 

gene family assignments. 

The Power of Mouse to 
Uncover Genes 

Celera has the only completed Mouse 

Genome. Our 4 . 5 ~  sequence of three strains 

of mouse (129/SvJ, DBA/2J, A/J) provides the 

reference coordinate system for mouse 

research. In addition,Celera has identified 

millions of mouse SNPs.Celerals efforts to 

overlay the mouse and human genomes to 

produce a "humanized mouse" model will 

facilitate discovery of previously unidentified 

genes and regulatory regions. 

2.8 Mil l ion Unique SNPs 
Mapped to the Human 
Genome 

The Celera SNP database is a powerful 

resource for selecting informative genetic 

markers that support and enhance gene 

discovery,drug targets, and toxicity profiling. 

Celera's SNP database contains 2.8 million 

unique Single Nucleotide Polymorphism 

are Integrarea, rnappea t o  rne Lelera nurnan 

Genome coordinate system, and linked to 

mRNA, protein sequences and disease 

information. 
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the promotion of human welfare, to advance education in science, and 
to increase public understanding and appreciation of the importance 
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Now you can purify 48 samples in just over one hour 


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

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

HIGH PURITY - FOR ALL YOUR FLUORESCENT 
AND MANUAL DNA SEQUENCING 
SIMPLE OPERATION - BEGIN BY Dl RECT LOAD- 
ING OF CULTURE IN PRE-CAST SAMPLE CASSETTES 
COST EFFECTIVE - LIST PRICE UNDER $10,000 

Call now to open the door to a great 

M ~ o ~ I I .  

R E S E A R C H  

6195 CORNERSTONE C O U R T .  S A N  DIECO, C A  92121 PHONE:  (8581 452-2603 FAX (858) 452-6753 





templates 

Stable: Store at 4 C for up to 3 months 

Scalable: Set up 10~1l .2 5 ~ 1 ,50ul or 
100p1 reactlolls 

To nequesia 10reaction Iree sample 
and to order online, vlsit us at: 
www.promeaa.cg~mastermix 

Product -- Size Catalog# 
PCR Master Mix  100 reactions M7502 

1000 reactions M7505 

For inore informatron or to place 
telephone orders. call as toll free in the 
USA at 800-356-9526 or  contact yoirr local 
PrOi~1eg;ib r?nc l  o f f c e  or  D~st r~buror  

m e  PCR process is covered by patents issued and applicable In cemin wuntnes. Promega does not encourage or suppolt Me unau-
thorized or unlicensed use of me PCR proms. Use of MISpmduct is recommendedfor prsons that eimer have a ilcenseto perform 
PCR or are nol required to obtain a license. 

Promega Corporation 2800 Woods Hollow Road Madison, WI 53711-5399 USA Telephone 608-274-4330 
02000 Promega Corporat~on All Rights Reserved Fax 608-277-2601 
Prices and speclficat~onssub~eclto change without pitor not~ce 9018A-AD-AM www~promega~com-
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F 
wire the Cycler-The dual chassis of the Dyad Thermal Cycler allom you to create over fifty unique instrument configurations in a space- 
saving footprint. You'll have h e  venatiility to thermally cycle slides, arrays, 384-weIV96-wellplates, and 0.2 mVO.5 ml tubes. Furthermore, 
Ml's pioneering dual blocks will let you run up to four different protocols at once. 
A color display and choice of input devices establish the Dyad Cycler as a landmark instrument. Point-and-click navigation helps you 

design and run protocols intuitively. Real-time graphs of actual sample temperatures let you monitor instrument performance with 

confidence. The Dyad Cycler s o h e  also includes famibar features of the DNA Engine l i nesuch  as 1151-traceable temperature gradients 

with dynamic ramping for optimizing denaturation and annealing. 

The Dyad Cycler exceeds the stringent performance standards that have made MI the number one manufadurer of Peltier thermal cyclers. 

Experience the Dyad Cycler for yourself--an embodiment of our tradition of innovation. 
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Picture: Model of a Taa DNA Polvmerase with a DNA strand, lmaqe made with Molsoft-ICM. 

One Taq f i t s  all. 
-z- -----Eppendorf" TripleMasterTMPCR' System 

This innovative PCR system gives researchers the 
flexibility to perform three different applications with one 
kit. The unique mixture of three enzymes-Taq DNA 
Polymerase, Polymerase Enhancing Factor: and 
Proofreading Enzymeand two new buffers produces 
high quality results for Long Range PCR, High Fidelity 
PCR! and the amplification of complex templates. 

* Long Range PCR: High product yield with fragment 
lengths of up to 40 kb and more 

* High Fidelity PCR: The High Fidelity Buffer and 
unique enzyme mix ensure minimal error rates 

(P Complex Templates: TripleMaster offers outstanding 

amplification, even with troublesome secondary 


Amplification of 10-40 kb fragments from r DNA and 4 8 26 kb 

structures or high GC-content fragments from human DNA with TripleMaster PCR System 


using the special Tuning Buffer Double bands (gDNA) are 

For more details, visit www.brinkmann.com. caused by amplification of the two different alleles 


brinkmann . 
an eppendorF~~~l~~- ' i ,~ -- -- 

WWW.BRINKhIANN.COM EMA L INFO@8RI#KMANN.COM U.SA. 8 W - 3 0 5 0 CANADA 800-263-8715 MEXICO O l ~ Y l l - W W  
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Gene array analysis is a powerful way t o  simultaneously analyze thousands 
of sequences; the only big drawback is the expense of the arrays. The new 
ULTRArray-AdvantageTM System decreases your cost of membrane array analy- 
s ~ sby allowing each membrane to  be hybridized 10 or more times with no loss 
of signal. This innovative System contains 2 identical high-density membrane 
arrays, plus all the reagents necessary for probe synthesis, membrane hybr~diza- 
t~on,washing and stripping. All you supply IS the RNA samples, 33P-dATP for 
probe labeling and a phosphoimager for analysis, 

Each ULTRArray is spotted in duplicate with more than 8400 human sequences 
8
2 	drawn from lncyte Genomics' proprietary cDNA clones. More than 6,000 of -
;these cDNAs are annotated, leaving thousands for gene discovery. The Human 
: ULTRArray-Advantage System is a simple way for any lab to  afford the power 
4 	 of array analysis, 
QE 

8 	 The ULTRArray Membrane 1s rnanuiactured for Arnb~on, the RNA Company by incyte Genomcs 
The ULTRArray-Advantage reagent System contalns patent pend~ng and novel technologies deveioped by Arnblon 

iBlink- Info 
P R O D U C T  I N F O  
IN A BLINK!  

For an Instant ~Bllnk" emall regard~ng 
ULTRArray'"-Advantage System mformatlon, 
contact us at ibltnkarray@amblon com. 
lnformatlon may also be obtalned by phone 
or fax 

U.S.(800)888-8804 
Canada (800)445-1 16 1 

For a complete list of distributors 
visit http:llwww.ambion.com 

http:llwww.ambion.com


EndNote 4 is a brand new version of the world's most popular bibliographic software. 
More than 250,000 researchers,scholarly writers, and students use EndNote t o  search online 
bibliographic databases, organize their references, and create bibliographies instantly and 
automatically. And now, with EndNote 4, researchingand writing is easier than ever before! 

~nd~o* 
Bibliographies Made 

Customize your reference ' Create one-step bibliographies 
display. Click-sort column head- in Microsoftword and 
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Introducing GMP Conversion Technology:" 

An affordable process for experimentally deriving 


unambiguous haplotypes that is applicable to a gene, a 

chromosome, or the entire genome. 


Until now, haplotypes had to be inferred. The process was prone to error and was time-consuming, expensive, and 
statistically cumbersome. All that has changed with the introduction of GMP Conversion Technology: 
a breakthrough that allows direct determination of haplotypes, potentially revolutionizing the way you 
conduct genetic research. 

Finally, a clear look at individual alleles. 
GMP Conversion Technology"' is a powerful new tool that dramatically 
improves the accuracy of genetic analysis and testing. It is a proprietary 
diploid-to-haploid sample preparation process that produces separate, stable, 
reproducible alleles. 

Clear benefits to genetic research. 
By giving you haploid samples to work with, GMP Conversion Technology"" 
provides a clean template for your research. The analysis of individual alleles 
allows you to unambiguously determine haplotypes, even in single individuals 
without parents or any other family members. This means fewer samples are 
needed and that data obtained on each sample is both more informative 
and more accurate. 

Mutation detection. 
In addition to enhancing haplotyping and linkage analyses, GMP Conversion Technology'" has been proven extremely useful 
for identifying mutations. In a recent study*, researchers investigated patients with hereditary non-polyposis colorectal cancer. 
Using conventional techniques, the researchers were unable to identify mismatch-repair deficiency gene mutations in 10 of the 
22 patients. By using GMP Conversion Technology:' disease-related alterations were identified in all 22 patients. 

Once your interval is defined through linkage studies using GMP Conversion Technologyy a search for variantslmutations in 
affected individuals is dramatically simplified through the analysis of DNA from the haploid cells containing the linked allele. 

Start working with the most accurate information. 
Now that GMP Conversion Technology'" is available, you finally have a cost effective way to directly determine 
haplotypes - and expedite your research. This service can provide you with customized products for the exact 
chromosomes you specify, or the entire human genome. 

To find out more about this important breakthrough, contact: 

G- 1 GENETICS, INC. 
A GMP Company 

1.888.467.4321 (TOLL-FREE) 
email: info@gmpgenetics.com mention science2 

Expedite Your Research. 
www.gmpgenetics.com/science 

* Yan H., er. al., Conversion of Diploidy to Haploidy, 
Nature, v. 403, 723, (2000) 
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Give your research a kick in 


Super hot library construction 

Extra hot sequencing 

Super extra hot bioinformatics 

> V I S I T  I N C Y T E . C O M  O R  C A L L  1 . 8 0 0 . 4 3 0 . 0 0 3 0  
to learn more about lncyte Custom Sequencing Services. 



the pants with ... 


For the fastest turnaround time and the highest quality possible, look no further than the world's leading 

sequencing service. Only lncyte Custom Sequencing'" offers a complete genomic solution that leverages 

Incyte's patent-pending library construction, seven years of 
w w w . i n c y t e . c o m  sequencing experience and the most powerful bioinformatics 

capability on earth. To date, our service has generated millions of reads from organisms ranging from 

humans to chickens, viruses to microbial pathogens, and rice to Arabidopsis. Nobody has a better 

understanding of DNA sequencing and its role in discovery. We perform the service, you own the data 

For a free estimate, visit www.incyte.com/sequencing. 

800.430.0030 (u .s . )  +44 (01 1223 454 900 ( u . K . )  314.427.3222 (International) IncyteGenomics 
For Life. 
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Technological expertise and resources 
are needed to make an e-commerce 
site work right. Giving customers the options 
they need to adapt the site to their needs 
takes even more advanced capabilities. 
Few "dot coms" even come close. 

VWR Scientific Products 
leverages the latest technology for 
vwrsp.com so that it works the way 
you do. It's part of our commitment to 
Total Supply Chain Management 
and the efficiencies it brings to you. 


vwrsp.com puts you in control to speed 

and simplify lab supply procurement 

more than ever. With capabilities like 

"My VWR," approval routing, and 

alternate warehouse sourcing, we give 

you the ability to fully integrate e-commerce 

with your business. 


So, before you shop, look behind the dot. 

At vwrsp.com, you'll discover the support 

you need to stay focused on what's 

important.. .your research and development. 

Visit vwrsp.com now and enter 

8 0 0 - 9 3 2 - 5 0 0 0  
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'No purchase necessary to qualify for sweepstakes. For complete 
contest rules go to VWRs Web S~teat v ~ w wvwrsp com or send a 
self addressed stamped enveiope to VWR Soetitrfic Pioducts. 
Dept, Lh-2 Roles 1310 Goshen Parkway V/est Chester PA 19380 

http:vwrsp.com


LabChip Kit Family: 

Are you ready ro streaml~neprotein analysis? The new Agllent Protein 100 

DNA 500


Labchip@kit makes 11faster to analyze a wide range of samples. Whetts2r 
DNA 7500 




INTEGRATED DNA 

TECHNOLOGIES, INC. 


www.idtdna.com 

800-328-2661 


In 

24 hours, 


The avekLagel ? L \ ~ c x n1Teak.t ~ v i l lLeat 
nLo~.it'l00/000 times, 

f\ six-year old will laugh an 

nvevnye of 300 times, 

14,000 people will see 

The jMonn Lisa, 

f\ d ~ ~ ~ g o n f l y~ v i l llive its entire life, 

ive 

pviority 
Plan to 

get your ~vork  started to,~orrowinstead of next week. 

S a ~ m e D a ~Qualifications: 

25 nmole scale, 15-30 bases, 
Mnmodified, w a ~ i n ~ ~ t mof 25 oligos 

per order. Available anywhere 

\vithin the continental U.5. 
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I n t r o d u c i n g  

HeLa-SpecificTransfection Reagent 

Monstrous results with 
difficult-to-transfectHeLa cells. 

Reagent optimized for 
HeLa cells - saves you time! 

Newest addition to the 
trusted TransIT@product line. 

Joins our growing line of cell-specific 
transfection reagents, including 
TransITm-293and TransIT@-Keratinocyte. 

Relax. 
It's really quite friendly. 

Ue~,eIof,edO,. ~ i r u s  
@ 921 *bC Gene Trn~~sfrrSpecialists The Protein Company1" 
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Call now for 50'h off-
introductory offer! 

T h r  Protern Company IS a trademark of PanVera 
C<,rp<lr~tiollHela\lONSTER IS a tradmmark and 

TrrrnslT I \  a rrgl\trred trademark of hlirus Corl,<)r&tlan 







O@firi.au ouldi~ in the U 5 1a11 I-800-522-SPlV, Fax 203-2-0-2210 
k Elirdpr, 49 (1805)536 3-b F17x 49 (18051112 114 
Irr A-ta Paafic (85212711-3910,Far i852~2'1I-3858 
Or contact your local K c i ~ d i oLnbornfor~l Prodiicis 

Ice Card R~.presmfntit~ 

~nfo@hr~J r o  iiilii 

mailto:O@firi.a


We develop innovative pharmaceuticals for diabetes treatment. 

So that even people with 
diabetes can forget the time, 
from time to time. 

Is there anyth ing nicer than be ing able t o  forget t he  t ime? This proves d i f f i cu l t  i f  

you suffer f r om diabetes - a disease that  is o n  the  increase. At Aventis, one o f  t he  wor ld 's leading 

pharmaceut ical  companies, we o f fe r  drugs for people w i t h  diabetes t o  he lp  enable t hem t o  control  

t he i r  disease. Moreover, ou r  scientists are u t i l i z ing  t he i r  in -depth  know-how and  t h e  latest techno- 

logies t o  step u p  the  f igh t  against diabetes for  t he  142 m i l l i o n  people w i t h  diabetes wor ldwide. 

Our goal is t o  make l i fe  w i t h  diabetes easier each a n d  every day. 

Aventis Pharma AG, Frankfurt am Main (Germany) www.aventis.com 
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CBI is your source for complete R&D project support - everything 
from concept to clinic. We have the most current technology 
base, continually updated to meet your changing needs. For a 
free consultation or quote, call 1-800-735-9224 or email 
info@cbi-biotech.com. 

COMMONWEALTH 
BIOTECHNOLOGIES,INC. 
From Concept to Clinic 

601 BIOTECH DRIVE RICHMOND. VA 23235 
ww.cbi-biotech.com 

DNA Sequencing . DNA/RNA/PNA Synthesis . Peptide Synthesis . Bio-organic 
Synthesis . Protein Sequencing (N- & C - Terminal) . Amino Acid Analysis . 
Monoclonal & Polyclonal Antibodies . lmmunochemistry . Genome Services . 
Plasmid Preparation . Gene Synthesis . Cell Culture . Cloning & Overexpression . 
Human and Veterinary Genetic Analysis . Mass Spectrometry . Calorimetry 
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Find 
your next 

tassel 
with no 
hassle.* v"#-

Academic Connections 
Graduate Program

Profiles 
Academic Connections 
can help you find and 
evaluate just the right 

graduate program. 

Search listings by 
Name of 
University 
or College 

Subject 

Location 

Science 
Careers 

www.sciencecareers.org 







800.526.7319 
For more information: www.novagen.com .US and Canada 800.526.7319 L!!A brand ofNovagen'CN Biosciet~ces,~ n c .

Germany 0800.6931 .DO0 UK 0800.622935 or your local sales office an affiliate ofMevck KG&, Uarnrsmdt, Germany 
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The new QIAGEN" DoubleTagTM System brings you highly sensitive 
detection of functionally active immobilized proteins without the -

need for protein-specific antibodies. Double-tag any protein you 	 ~ r ; : : ~ ~m L , L , w 4 x w L  a 

choose by expressing it from the new pQE-100 DoubleTag vector. 

N-terminal 6xHis tag anchors proteins to 

Ni-NTA assay matrices 


C-terminal Tag 100 is easily accessible for 4 highly specific detection 

Highly sensitive monoclonal Tag 100 Antibody 

recognizes the Tag.100 epitope 


J 	A choice of Ni-NTA Magnetic Beads or 
HisSorbTMPlates for assay flexibility 

This universal assay tool makes drug screening, enzyme screening, 
and expression-level monitoring easy and efficient! 

Call QlAGEN now and simplify your assay strategies. 
T r a d e m a r k s  QIAGEN D 3 u S 1 e T a g  , H l i S o r S  (QIAGEN) O 2000 QIAGEN a!1 r ~ g h t s  r e s e r v e d  

www.qiagen.com 	 Circle No.9 on Readers' Service Card 
QIAGEN: Dishibutors: 

Ausholio Canada France Argenhno Tecnolob S A (01 11 4555 0010 Aurhia/HungarylSlovenia R u P MARGARITELLA Avirr,a i C l l  889  18 19 Belgium1 

03 94893666 T? 800.572.96 13 T~ 01 -60 920.930 Luxemburg Weirburg b u 0800 1 9815 Brozil Unscenre do  Bro i l  01 1 3622 2320 China GeneCompony L8~8ted 1852128966283 
Fan 01-60-920-925Cyprus S c e r i r o r c i  Lid 0 2 )  765 416 Czech Republic BOCONSUiT i p o  i r o  3 2 ) 4 4 A 7  1739 Denmark Mercr Euroab A/S Fox 03.p489-3868 ion 800.71 3.5951 

43 86 87  88 Egypt C n a b  525 72 12 Finland Mercir Euroob 0,(391.804 551 G r w e  BoAnoiyca S A p 3 1 4 4 0  03  18 lndm Ge-etx 
(01 '1.542 1714 or (01 11515 9346 l r r ~ e l  Weitburg I i r a e I  Lid 07 6 0  50  814 or 1 8 0 0  20  22 20  Korea LRS Labora!orei r cGermany Italy Ja n 
(021 924 86  97  Maloyrlo Reieorcn B80iabi Sdn Bhd (031 731 2099 Mexico Qu#m#ca Volaner S A de C V (5) 525 57  25 Tel 02 03.29.1 2400 T e  3343041 5547.08 ITey03 The Neherlonds Weitburg j v  (0331-4950094 New Zealand Baolab Sc,ent~+c Ltd 1091 980 6700 or 0800 933 966 Norway

Fax 02103-29-22022Fax 02-33430426 Fax 03 554/-081 Merck Eurolo3 AS 22  9 0  0 0  00  Poland Syngen Botech Sp z o o (0711 351 41 06  or C601 7C 60  C7 Porhlgol ZASA PORTUGAL 
LDA 111424 7 3  64  S ~ n g o p r e  Reieorch 880103s Pre .Id 445 7927 Slovok Republic 810-CONSULT Slovara %pol i r o  
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