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COVER Dendrites are remarkable branching structures that receive Science most of the synaptic input to the neuron. A special section starting 
on page 735 gives an overview of some of the most exciting develop- 
ments in this field. The image shows a digital reconstruction of the 

www.sciencemag.org dendritic tree of a cerebellar Purkinje cell (purple, -140 pm wide) 
stained with a fluorescent dye, together with an interneuron (green) 
making synaptic contacts with the Purkinje cell dendrites. 
[IMAGE: 0. CLARK AN0 M. HAUSSER; DIGITAL RECONSTRUCTION. G. ClESE USING IMARIS SOFTWARE] 
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edited by PHIL SZUROMI 

QUANWM MECHANICS GETS BIGGER 
The general impression we have of quan- 
tum mechanics is that it manifests itself on 
the microscopic scale, and that the quan- 
tum-mechanical effects of large-scale ob- 
jects are so small that they can effectively 
be ignored. Van der Wal et al. (p. 773; see 
the Perspective by Tesche) report on the 
quantum superposition of two states of a 
superconducting loop placed in an applied 
magnetic field. The superposition consists 
of clockwise- and anticlockwise-flowing su- 
percurrents established in the ring to coun- 
teract the magnetic field. Such large-scale 
quantum systems have potential applica- 
tions in quantum computing. 

RUNNING RINGS IN SUPERFLUIDS 
A particle moving below a critical velocity 
through a superfluid can do so unhin- 
dered, but above the critical velocity a 
vortex, or a superposition of normal (vis- 
cous) and superfluid states, is created. 
Kivotides et al. (p. 777) report model re- 
sults on the dynamics of the vortex evolu- 
tion which suggest that the structure may 
be more complicated than init ially 
thought. A triple-ring structure develops 
in which the superfluid vortex ring is ac- 
companied by not one, but two normal- 
fluid vortex rings. This coupled ring struc- 
ture is coherent and dissipative. 

SEEING THROUGH QUANTUM DOTS 
With their discrete energy levels and tun- 
able occupancy, quantum dots have been 
shown to serve as ideal systems for investi- 
gating interactions between an individual 
electronic spin within an environment of 
conduction electrons. Such an interaction, 
the Kondo effect, manifests itself as an en- 
hancement in the conductance of the dot. 
Yang et al. (p. 779) used a double-path 
electron interferometer to measure the 
phase evolution of the electrons as they 
traversed the dot to show that the phase 
provides a sensitive signature of the Kondo 
regime. The sensitivity of the phase mea- 
surement allows them to determine the 
binding energy of the singlet state. 

TUNING IN TO ENERGY TRANSFER 
The transfer of energy between molecules 
is an important process in many biological 
and solid-state systems and can occur via 
a number of different pathways. For ex- 
ample, when the separation of the 
molecules is relatively large compared to 
the wavelength of the light, energy trans- 
fer occurs via the emission and absorption 
of a photon. For small separations, howev- 

er, transfer may be nonradiative. Andrew 
and Barnes (p. 785) show how this nonra- 
diative, or Forster, transfer can be en- 
hanced by limiting the number of photon- 
ic modes available to an emitted photon 
of the donor molecule. The result provides 
the potential for enhanced photon-har- 
vesting systems and optical networks. 

GDNF TO THE RESCUE 
The gradual loss of dopamine neurons in 
the nigrostriatal pathway of the brain 
causes the motor abnormalities charac- 
teristic of Parkinson's disease (PD). Al- 
though dial cell line-derived growth fac- 
tor (GDNF) is known to sustain growth of 
dopamine neurons in culture, attempts to 
rescue dopamine nerve cell loss with 
GDNF in animal models of PD have 

proved disappointing. Kordower et a1 (p. 
767; see the Perspective by Olson) pre- 
sent encouraging results with GDNF gene 
therapy in two primate models of PD: 
aged rhesus monkeys and monkeys treat- 
ed with the selective nerve toxin MPTP. 
GDNF protein was expressed in the ni- 
grostriatal pathway for up to 8 months 
after delivery of the gene in a lentiviral 
vector to this area by direct injection. 
Production of GDNF prevented degenera- 
tion of dopamine neurons and prompted 
some regeneration, which correlated with 
amelioration of motor deficits, as mea- 
sured by a hand reach test. 

HURRICANE AFTERMATH 
Data on the long-term effects of hurri- 
canes on vegetation are being accumulat- 
ed from a number of sites in the tropics. 
In a 10-year study, Vandermeer et al. (p. 
788) evaluated the effects on tree species 
diversity of Hurricane Joan (1988) in a 
Nicaraguan rainforest. They found an ac- 
cumulation of species well beyond the 
species diversity of nearby undamaged 
forest in a manner that conforms to the 
"intermediate disturbance hypothesis" of 
diversity maintenance. Because of the 

large spatial scale of the disturbance, pop- 
ulations of pioneer species are recruit- 
ment-limited for a sufficiently long period 
that other species can gain a foothold and 
grow into the newly developing canopy. 

TRACKING SALMON THAT HAVE 
SWUM 

Salmon abundance has been declining re- 
cently in the Pacific Northwest, but the rel- 
ative contributions of overfishing, degrada- 
tion of habitat, and climate change have 
been uncertain, in part because we have 
lacked a long-term record of salmon abun- 
dance. Finney et al. (p. 795; see the news 
story by Brown) have now developed such a 
record based on nitrogen isotopes and di- 
atom records from sediments in several 
lakes in southern Alaska that helps resolve 
these competing effects. The nitrogen iso- 
tope signature is dominated by input from 
spawning salmon that pick up most of their 
nitrogen in the ocean. When they die after 
spawning, their nitrogen input in turn fertil- 
izes diatom growth. The record, which ex- 
tends back about 300 years, reveals large 
decadal variations in salmon abundance 
that can be related to climate cycles and a 
more dramatic decline in the past century 
that reflects overfishing. The lack of nitro- 
gen input from spawning salmon may be 
directly impacting ecosystems and further 
inhibiting the salmon's recovery. 

SPLIT CYCLE 
Caged hamsters usually run vigorously in 
their wheels once a day for a few hours, al- 
ways at the same time, but sometimes this 
period of activity "splits" and they run twice 
a day, for shorter times, 12 hours apart. The 
cause of this splitting behavior has now been 
clearly visualized by de la lglesia et al. (p. 
799), who examined the biological clock lo- 
cated in two symmetrical groups of cells, the 
suprachiasmatic nuclei, on either side of the 
midline in the hypothalamus. When their cy- 
cles are revealed by staining for messenger 
RNA of the clock gene per in hamsters show- 
ing split running behavior, the two halves of 
the clock are exactly 12 hours out of phase 
with one another, each hemiclock likely con- 
trolling one bout of running per day. 

SIGNALING THROUGH AN "AND" 
GATE 

Control of cell shape and motility requires 
integration of multiple signals that ulti- 
mately influence polymerization of the 
actin cytoskeleton. The WASP protein (for 
Wiskott-Aldrich syndrome protein, defects 
in which cause thrombocytopenia, eczema, 

CONTINUED ON PAGE 671 
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and immunodeficiency in humans) interacts 
with the small guanosine triphosphatase 
Cdc42 and phosphatidylinositol4,5-bispho-
sphate (PIP,), which are both mediators of 
signaling pathways that cause alterations in 
the actin cytoskeleton. WASP also interacts 
with the actin-related protein 213 (Arp213) 
complex, which stimulates actin nucleation. 
Prehoda et al. (p. 801; see the Perspective 
by Fawcett and Pawson) examined how the 
WASP protein processes multiple inputs to 
coordinate the activity of Arp213 and actin 
polymerization. Their results indicate that 
N-WASP (neuronal WASP) exists in a 
"closed" state in which Arp213 is bound 
but inactive and the binding sites for 
Cdc42 and Arp213 are inaccessible. Binding 
of either Cdc42 or PIP, appears to pro- 
mote an active conformation. Activation 
by Cdc42 and PIP, is highly cooperative, 
and thus WASP can function as a "coinci- 
dence detector" or "logical 'AND' gate" 
that is highly activated when i t  receives 
signals from both Cdc42 and PIP,. 

AS THE WORM TURNS 
The availability of the complete genome se- 
quence of the nematode, Caenorhabditis el- 
egans, has made it possible for Hill et al. (p. 
809) to follow gene expression in an entire 
multicellular organism during the course of 
development. The authors monitored 
changes in gene expression on microarrays 
containing 98% of the open reading frames 
of the nematode in oocytes, six stages of 
development, and aged worms. Over the 
course of development, there is a transition 
from evolutionarily conserved genes to  
worm-specific genes. 

LEARNING WHILE SLEEPING 
The songs sung by birds are learned and can 
be quite complicated. How do birds learn to 
produce consistent rhythmic patterns of 

Self-Similarity and Clustering 

sounds and to distinguish their own song 
from those of other birds of the same 
species and of different species? Dave et al. 
(p. 812) have succeeded in monitoring neu- 
ronal activity in the sensory-motor center 
(robustus archistriatalis) of zebra finches 
while the birds were singing and while they 
were asleep. Single unit recording revealed a 
remarkably similar pattern of action poten- 
tials when the bird was hearing its own 
song played back (auditory response) and 
when the bird actually sung (premotor ac- 
tivity). The temporal match suggests that 
these birds have implemented a mechanism 
for reinforcement learning with delayed re- 
ward and, in fact, may be rehearsing their 
songs in an "off-line" mode in order to be- 
come pitch-perfect. 

GIVING FORM TO CTLA-4 

INTERACTIONS 


Signals delivered by cell surface receptor 
CTLA-4 are critical for ensuring that the T 
cells do not overstep their mark when re- 
sponding to antigen. How this is accom- 
plished is not fully understood, but i t  in- 
volves-at least in part-direct inhibitory 
signals. The efficiency of these signals 
likely relies on the assembly of inhibitory 
signaling complexes at the interface be- 
tween the antigen-presenting cell and the 
T cell. Ostrov et  al. (p. 816) have solved 
the crystal structure of CTLA-4 and in so 
doing revealed how the organization of 
this receptor might facilitate the arrange- 
ment of such complexes. Their data sug- 
gest that CTLA-4 forms dimers that are 
unlike those made by other members of 
the immunoglobulin supergene family in 
that they can interact simultaneously 
with two of i t s  natural 87 ligands. This or- 
ganization could help to explain the profi- 
ciency of CTLA-4 in regulating the im- 
mune responses. 

The full text of these comments can be seen at 
in Species Distributions www.sciencemag.org/cgi/content/fulL/290/5492/671 a 

Condit et al. (Reports, 26 May, p. 1414), studying six different tropical forest sites, 
found that individuals of most tree species in the forests tended to be spatially ag- 
gregated rather than randomly distributed. Ostling et dl., in a comment, observe that 
the clustering described by Condit et al. "is similar to that expected for a species with 
a self-similar spatial distribution." They derive an expression for the principal cluster- 
ing measurement used by Condit et al., relative neighborhood density, in terms of pa- 
rameters related to self-similarity, and present quantitative comparisons showing a 
close fit between the species distributions reported by Condit et al. and those ex- 
pected for plots with a self-similar distribution. Condit finds the comment by Ostling 
et al. "elegant and interesting," and agrees that self-similarity underlies the observed 
patterns-but argues that self-similarity holds at the community level rather than 
the species level. 
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A s a drug target 'prospectori,you are probably 

aware of the harsh truth: even the boldest, most 

far-reaching biological project is eventually 

judged by its down-to-earth results. 

And down-to-earth results is exactly what 

Gencarta'" is all about. 

Gencarta" is the front-end solution from LEADS 

- Compugen's genome and transcriptome 

technology. With a laboratory validation'rate 

exceeding 95%. Gencarta'" represents a 

multitude of human genes and their various 

transcripts, and offers a rich array of features: 

Full Transcriptome and alternative splicing 

spectrum 

Analysis based on public and proprietary data 

Tissue and cell-state specificity provided by 

SAGE'" 

Functional prediction and sub-cellular 

localization 

SNPs and genome mapping 

Advanced query and viewing capabilities 

Currently encompassing human, mouse and rat 

genes, Gencarta" will soon be adding additional 

organisms. 

MissingI 
IS not 

an option 
G rta 

the gene map 
you can 
believe 

For more about Gencarta"and additional 
solutions from Compugen: 

L%V - i  8 2 7  ) r ' L ~ i i i ht t r r )  I I r 

or contact 8 - i  * c r i i  n 173 

Apply LEADS technology t o  your own 

data for fast, qualified results. 

Gene-Specific LEADS, for all you want 

to  know on your genes under study. 

Custom-design DNA chips for individual 

exon expression, and optimized detection 

sensitivity. 

Use Gencarta'" now1 

Analyse your sequences at 

and get a gl~mpseof some Gencarta'" 

attributes 

EST elongation Gene ldentlflcatlon and 

Functlon SAGE' expression reports 

PathoGenomeT on the Web and more 

Discovery is just a click away 
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MERGEN LTD. 

I f  you need t o  simultaneously analyze over one thousand gene expressions, there's no bet ter  choice 

than ExpressChipTMDNA Microarrays f r om Mergen. Each ExpressChip k i t  contains t w o  dupl icate glass 

ExpressChip 11 slides pre-spotted w i th  oligonucleotides, and reagents for  probe hybr id izat ion and signal ampl i f icat ion.  

Simple, Flexible and Affordable. 
Choose among human, mouse, rat, or custom ExpressChip kits 
Use low amount of total RNA as starting material 
Process slides with your choice of laser scanners and image analysis software 
Customized services available 

High Quality. 
Off-chip oligo synthesis for high coupling efficiency and optimized quality control 
Sequences individually tested for cross-homologies in GenBank database 
Superb spot geometry and uniform density 
Hybridization without cover slip for clear images across the array with minimal artifacts 

Differential  Expression Results You Can Trust. 
High specificity and sensitivity 
Linearity over large dynamic range 

Get started today with ExpressChipTMD N A  Microarrays from Mergen and discover an endless array of 
possibilities. Visit us on the web at  www.mergen-ltd.com, or call us tol l-free at  1-877-4M E R G E N  (463-7436). 
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e You've Never Seen Be 
The new Leica MZ75, MZ95 and MZ125 high-performance stereomicroscopes 

Never before has imaging been so perfect, resolution higher, information content  greater or, a stereomicroscope more affordable. 


Increasingly-complex tasks in sc ience and industry demand custom solutions. Innovative optical characteristics combined w ~ t h  the 


most  extensive offering of accessories a l low the n e w  family of Leica Microsystems'  stereomlcroscopes t o  f ~ t  every person t o  every 


task. The n e w  stereomicroscopes offer 7.9:1, 9.5:l and 12.5:l zoom ranges, elegant and ergonomic design, and a patented antl-statlc 


coatlng. They are designed today, for tomorrow's needs and represent an excellent long-term investment. 


To see, and feel, like never before . . . .call Leica M~crosys tems today!  


L e ~ c a  M~crosys tems Ltd Telephone t41  71 727 31 31 

Business Unit S M  Fax t41 71 727 46 76 

CH-9435 Heerbrugg (Sw~tzer land)  For local agencies: www.leica-m~crosystems.com Circle No. 15 On Readers' Service Card 







L E A P  I N T O  T H E  

Why waste time making stable 
cell fines for pre-clinical drug 
development? 

Why use clean rooms to do basic 
cell culture? 

Why do multiple transfections to 
produce protein? 

Why base plasmid DNA selection 
on non-functional specifications? 

Why settle for inconsistent results 
with low purity grade DNA? 

"Providing tools that make 

PristineDNAmis the first plasmid 
pur i f icat ion system t h a t  
provides EXPRESSIVE grade 

. 1 I ' 8 I ' , , , 1 ' , , 0 1 ,  

DNA. 
p.*l 

biotechnology work, Faster and More Effectively" 
19310 North Creek Parkway, Suite 100 Bothell, WA 98011-8006, USA *Phone: 4251482-3003 Facsimile: 429482-3005 
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Drug Discovery ResedrcP G e r ~ e r ~Scree1 I (I 

v 
M~croarrays 

1 NEN@cDNA Labeling Kit for Microarrays: 

1 It Doesn't Cost More. It Just Does More. 


When does the whole provide greater 
value than the sum of it^ parts! 
\Ihen ~ o u  1?11ect Reagent Kit foruse a n  NL\ 
cL>N4 mlcroalra\ ldbellng ~ns tead  ot  c o m b ~ n -  
lng \our  o \ \n  reagents from scratch 

NEN's Direct Reagent Kit for cDN.4 micro- 
array labeling and hybridization gives you the 
he) reagents you need, all in one box. 

You get a fully optimized, QC tested reagent 
solution for reliable, robust assay performance 
using any glass microarrays. 

Save time and money, generate 
relwociucihle results. 
It's that simple. One kit. One cornpan). No 
de~e lopment  or validation costs. l o  hassles 
:I classic case of the \\.hole delivering more 
than the sum of its parts. 

Learn more about hoxi NLN's Direct Reagent 
Kits can make accurate, ~a l ida ted  cDN:I micro. 
array labeling a piece of cake in yo~u '  lab. 
(:all us at 1-800-551-2121,or visit our 
website at nen.com/mm. 

Perki 

Worldwide Headquarters: PerkinElmer Life Sciences, Boston, MA, USA (800) 551-2121 

\III.KO\IAS I \  a t rademarh of \Iplra(;ene. I n i  . a n d  A t \  Lit? 5 i t en ie  I'toducts I n i  \!I< 1(0\1Al Huillan i l l \  by \ IphaLene .  I ~ i c ,  \ S>sterils ale ~ o ~ ~ i t l ! ' t i e \ e l o p e d  anti 
\t.N I Ire 5cjerlie Products I n c .  allii are i i ~ ~ t t ~ h u t e d  euclusnel!. h\ Nl N I lie Science l'ioducts. Inc,  k2(100 Pell,)nl lmer Inc 

I 



\ Packardls More8Speedindependent liquid handling channels 

eight tip robotic liquid handling More Flexibility 
Choice of deck size and capacity

system offers... Choice of sampling probes including unique 
VersaTipm,capable of using disposable or fixed 
tips at any point in the assay 
WinPREPmapplications software, easy-to-use 
graphical interface 
Compatible with vials, tubes, 96- and 384-well 
microplate and reagent reservoirs 

Packard 
A Packard BloScience Company 

More Applications 
High throughput screening 
Reformatting of screening hits 
Solid Phase Extraction 
Nucleic acid preparation 

PackardInstrumentCompany 
800 Research Parkway 

Please call, or visit our web site for more information 
Meriden,CT 06450 U.S.A. on flexible liquid handling. 
Tel: 203-639-2598 Toll Free: 1-800-323-1891 

For international officesv~sitour Web Site or contact the PackardU.S.A.office. 

M3906 www.packa~dinstpurnent.corn 
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J h s t  becahse the veseavch t o o k  2 yews 

Bibliographies Made 

,$-
a 

5 

>
f 
: 
5 

E 
n 
+-
a 

EndNote 4 is a brand new version of the world's -D 

most popular bibliographic software. More than ! 
P 

250,000 researchers, scholarly writers, and students -
+ 

use EndNote t o  search online bibliographic databases, 
-
X

organize their references, and create bibliographies 5 
instantly and automatically. And now, with EndNote 4, 

+ 
+ 

researching and writing is easier than ever before! 
2z 

Customize your reference display. Click-sort column + 

headings, choose fields t o  view, and preview format-
3 

ted references in hundreds of styles. f 
+ 

Toolbars, drag and drop, and contextual menus allow 
for easy navigation and data management. + 

Visit our website and download 
Oi 

Search Internet databases such as PubMed and 
BlOSlS from within EndNote and save search a FREE demo. www.endnote.com 
strategies for later use. zn 

Y1 

Create one-step bibliographies in Microsoft Word $and Wordperfect with advanced bibliographic details .c 

(e.g. grouped references,text notes in bibliography, IS1 RESEARCHSOFT 1-800-554-3049 
anonymous works). 

-7- 5 10-559-8592 a-
THOMSON SCIENTIFIC info@isiresearchsoft.com 

rn 
Includes more than 400 journal styles (e.g. Science, O 

APA, Cell) 
0 

+ 
2zOi 

AustraliaiNew Zealand. info@crandon.com.au Baltlc Nat~onsiRussia:kundservice@programpaketet.se .France: info@r~tme.com Germany: sales@citewise.com Japan: endnote@usaco.co.jp $ 
Netherlands: info@disc-net.nl .Scandinavia: kundservice@programpaketet.se .Spain: stsc@ctv.es .Switzerland: info@scientific-solutions.ch .UK: sales@citew~se.com u 
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If you're looking for more flexibility and automation in your microarray analysis software, 
look at what GenePix Pro 3.0 has to offer: 

IHTML and Visual Basic scripting 
for custom control over data 
acquisition, analysis and display. 

ICustomizable URL links to 
web-based data. 

IAutomatic barcode reading 
from images as they are acquired- 
no more hand-held readers! 

IAutomatic spot finder aligns 
feature indicators with image 
features-even images from 
third-party scanners. 

IScatter plot display of any 
extracted analysis quantity 
against any other quantity. 

IAutomated workflow control- 
run scans and save images with 
the push of a button. 

Integrated array list generator 
makes i t  easy to map clones from 
multi-well plates to microarrays. 

Find out more 
To get more details and a list of 
International Distributors, call 
+1-650-571-9400 or visit our 
web site at www.axon.com. 

GenePix is a trademark O ~ A X O ~Instruments, Inc. 
c 2000, Axon Instruments, Inc. 
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A DIVERSE WORLD REQUIRES 

EXCEPTIONAL TRANSLATORS. 

The Human Genome Project marks GeneChip arrays contain vast quantities of 
the beginning of what will truly be genetic information where hundreds of 
a Genetic Age. Understanding the thousands of experiments can be performed 
genetic code may save and extend at the same time. 
lives in ways we can only imagine. Many f ields are poised to  benefit from this 
But first, the massive amounts of technology. Already, leading pharmaceutical 
data produced by th is extraordinary and academic researchers use Affymetrix 
effort must be translated into technology to  understand gene function, 
specific genetic information. This uncover medically relevant genetic variations 
will help scientists improve the and design targeted therapeutic products. 

quality of our lives and understand both how we are Yet, we have only begun to  tap the potential. 
alike-and how we differ. Generating th is information In the future, we can expect researchers 
requires exceptionally powerful tools. throughout the world to  become fluent 

Affymetrix GeneChipw technology provides these in the language of genetics, for the benefit 
tools. Based on semiconductor fabrication methods, of us all. 

A F F Y M E T R I X ,  

3380 Central Expressway, Santa Clara, CA 95051, USA 

Phone: +1 408 731 5000 Fax: +1 408 481 0422 


www.affymetr~x.com 


Affyrnetrix, GeneChlp and the Affyrnetrlx logo are trademarks used by Affyrnetrlx, Inc 

Copyright O 2000 Affymetrix, Inc.  All rights reserved. 
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L i f e  S c i e n c e s  
Drug D~scovery I Research Genef~cScreening 

Perkin mer Life Sciences 
and NEN working together? 

precisely. 

Drug Discovery 
Comprehensve set of tools 
Services, reagents an0 consum-
abes for nnovative research 

Genetic Screening 
Complete screening systems for 
neonatal prenatal lnfertlllty 
thyrod an0 oncology asorders 

Qualr, solut~ons,reabe 
servtces In functona genomcs 
proteomcs and cellom~cs 

Measured Success 
PerkinElmer and NEN are a perfect 
team. A combination so comple-
mentary it just had to happen. 
The premier life sciences brand in 
reagent systems joins the leader in 
biomedical, drug discovery and 
research instrumentation. Together, 
providing complete assay and 
research solutions to life science 
researchers everywhere. 

Here's wlmt this rnearls to yorf: 

The New PerkinElmer 
A complete line of instrumenta-
tion for liquid scintillation, 
fluorescence and luminescence 
detection, plus over 2,000 
reagents and consumables. 

Leading-edge solutions in 
emerging fields such as 
functional genomics, biochips, 
SNPs, live cell imaging and "next 
generation" detection reagents. 

Complete assay development 
and instrumentation systems for 
high throughput screening and 
other areas involved in target 
validation for drug discovery. 

Optimized solutions through 
increased sales and technical 
support worldwide. 

Leunr inore ubout tlie new 
PerkinEliner Life Sciences. 
www.perkinelmer.com/lifescier~ces 

PerkinElmerT" 
life sciences. 

World Headquarters: PerknElmer Llfe Sc~ences549 Albany Street, Boston, MA 021 18-2512 USA (800) 551-2121 

Perk~nElmerL ~ f eScences, 8 -1930 Zaventern Belgurn, +32 2 71 7 7924 Turku, F~nland,PO Box 10 ,  FIN-20101, +358 2 2678 111 
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P C R  c l e a n - u p .  

W h y  w a s t e  

t i m e  w i t h  i t  

Fig 1 Fluorescent sequencing results of a 100 bp 
pUC18 PCR fragment sequenced with a -20 Fwd 
primer using the DYEnamic ET Terminator Cycle 
Sequencing Kit (Amersham Pharmacia Biotech) 
Data generated for USB by Cleveland Genomics 
(clevelandgenomics corn), a research service com- 
pany PCR clean-up performed with (aj ExoSAP-IT 
(bj a column designed for PCR clean-up Base 
miscalls in (b) are due to inherently low yields 
of short PCR products when using columns 

Fig 2 Autoradiograms of a 20 7 kb Lambda 
PCR fragment sequenced with MBL202 Fwd 
primer using USB's Therrrio Sequenase 
Radiolabeled Terminator Cycle Sequencing Kit 
PCR clean-up performed with (a) ExoSAP-IT 
(b) a column designed for PCR clean-up 

Need an easy way to clean-up PCR+products, especially before sequencing? Without using a column 	 ; ; ~ ~ e ~ ; ; ~ ~ ~ ; ; ; ~ ; e ~ ; ~ d ~ ; . , s  
of USE C o ~ v n r a t o ~ExnSAP IT and tke

or beads? And, without losing product? USB has a solution. Just EXOSAP- IT^'"* using Exonuclease I o ~ r a s eR e d s c o , e r I h t c h t m s t i ~  a.t 
liademar,S of USE Co.oo,ato.l 

to degrade primers, and Shrimp Alkaline Phosphatase to degrade the dNTPs - both enzymes in one 

tube. A single pipeting step is all it takes to treat the PCR template. Just add ExoSAP-IT to your 	 US6 Corporation 

261 11 Miles Road 
PCR product and within 30 minutes, sequence with either fluorescent or radioactive reagents. 

Cleveland, OH 441 28 
800.321.9322 

To purchase outside the Unted States, please contact USES authorzed d~stributor Amersham Pharrnac~a B~otech 
Please visit our webste at www usbweb.com for regional nformation. www.usbweb.com 
Circle No. 13 on Readers' Service Card 
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---- 

Libraries have long provided the collections and services that form the information 

infrastructure of research and educational institutions. Today, publishers are offering LLJ 
libraries electronic resources to dramatically improve the productivity of researchers, >faculty and students by delivering the traditional scholarly literature and exciting new 

services to computer desktops both inside the library and outside the library walls -

C/)

to labs, departmental offices, dorms, homes and laptops on the road. 

A 
Serv~ces such as Elsev~er Sc~ence's Sc~enceD~rect put thousands of journals at the !-Ll 
fingeltips of researchers and students, who can find the information they need faster 2 

and more effectively. Research librarians are experienced in selecting and licensing the 2 

Id
best among the new offerings and bringing the resources of the world to your institution. 


More and more librarians are choosing ScienceDirect; which adds more than 15,000 z 

journal alticles a month to its database - alticles with links to related materials. That We make your job easier - and 


means greater productivity and better use of all of an institution's resources. I your journals more waluable. 


L
For more informatian, contact: new-e!sevier@eIsevierVcow8 i 
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THE FIRST STEP IN OUR "SPACE ODYSSEY" WAS THE CREATION 




End "fg2uxChase for 
Achieve the best possible specificity 
in hot start reactions with FastStart 
Taq DNA Polymerase from Roche 
Molecular Biochemicals. Eliminate wax 
barriers, beads, hot start antibodies, 
manual hot start, and the need to set 
up PCR reactions on ice. 

Maximize specificity with FastStart 
Polymerase and an optimized buffer 
system. Add our revolutionary 
GC-RICH Resolution Solution when 
amplifying difficult templates (e.g., 
GC-RICH sequences, repeats, high 
secondary structure). 
Achieve unsurpassed sensitivity 
and exceptional yields in routine, 
multiplex, nested, high-throughput, 
or complex genomlc PCR up to 3 kb 

{:.r~j::~t,y,:llSnasir*sr; UTGA B;siynj~~a";:i 
From a Roche Prime Supply 
Freezer Program. 
On-line 24 hours per day at 
http://www.ibuyrmb.com 
By call~ng 800 262 1640 or faxing 
8004282883 

FastStart Taq DNA Polymerase 
Cat. No. Pack Size Introductory 

Price*' ($1 
2 032 902 100 units (50 PCR react~ons) 72 00 
2 032 929 2 x 250 unlts (250 PCR react~onsl 340 O0 
2 032 937 4 x 250 unlts (500 PCR reactonsl 610 00 

032 945 l o  '''Its PCR reactions) I3O0 O0 
2 032 953 20 x 250 llnlts (2500 PCR reactions) 

xr-~trr  1 .  Specificity and sensit~vity comparison In  PCR 
using commercial ly available hot start systems. 
Vary~ng amounts of human genomic DNA were used for the ampll- 
flcatlon of a single 130 bp fragment from the tlssue plasminogen 
activator ([PA) gene. Manufacturers' recommended ln~tial product- 
actlvatlon tlmes were used when applicable. The follow~ng cycllng 
condit~onswere used In all reactions: 

35 cycles at 95°C for 30 seconds 

60°C for 30 seconds 

72'C for 60 seconds 

f~nal extension at 72°C for 7 mlnutes. 


A: FastStart Taa DNA Polvnierase 
B: Taq DNA Polymerase 
C: Suppl~er A, mod~f~ed hot start polymerase buffer I 
D: Suppl~er A, rnod~fied hot start polymerase buffer II 
E: Tau DNA Polvrnerase w ~ t h  anti-Tao ant~bodv 
F: Suppl~erB ant~body modfied hot start polymerase 

Result: Faststart Taq DNA Poiymerase produced the best  

specificity andsensitivity, even from l~tt le ternpiate 


' Offer va~d through December 31 2000 or wh~le supples last Vod 
where prohblted by ~nstltutlonal polcy and valid n the U S only 

** Introductory prlcng valid untl December 31 2000 

Cheetah [Actnonyx jubatus] 

Start PCR Results! 

For a i!lLE. - i l a . i . r , i p  

of FastStart Taq DNA polymerase or to learn 

how to receive a FREE cheetah T-shirt*, 


visit us at 


Roche Diagnostics Corporation 

Roche Molecular Biochemicals 


Internet: http://biochem.roche.com/pcr Indianapolis, IN 
FastStart IS a trademark of a member of the Roche Group 
Purchase of thls product 1s acconipan~ed by a Im ted  Icense to use ~t n the Polymerase Chaln Reacton (PCR) process for I fe  
sclence research In conjunction with a thermal cycler whose use n the automated performance of the PCR process 1s covered by 
the up-front Icense fee, ether by payment to Appl~ed B~osystenls or as purchased. . e .  an author~zed thermal cycler. c 2000 Roche D~agnostlcs Corporat~on All r~ghts reserved 
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New PrductJ 
1 

Antibodies 
BACE 
Beta Amyloid & APP 
Calbindin 
Calcium Channels 
Capsaicin 
Chloride Channels 
GABA-B Receptors R1 & R2 
Glutamate Transporters 
Internexin, Alpha 

mGluR8 
MRS Type I 
Muscarinic Receptors 
nAChR a4 
Nitrotyrosine 
P2X & P2Y Receptors 
Parkin 
Potassium Channels 
Presenilin 1 & 2 
RAGE 

Targeted Toxins ELSA Kits 
Substance P NT415 
Cholera Toxin B BDNF 

Serotonin Receptors 
Substance P Receptor 
Synphilin-I 
Synuclein, Alpha, Beta, Gamma 
Sodium Channels 
Trk B 
TUC-4 
Vanilloid Receptor Like Protein 1 

CHEMICON Internat~onal,Ltd. 
2 Adm~ralHouse 
Cardinal Way 
Harrow, HA3 5UT 
Un~tedK~ngdom 
44 208 863 041 5 phone 
44 208 863 0416 fax 

CHEMICON International, Ltd Silenus 
Fischbacher Weg 3A 34 Wadhurst Drive 
D-65719 Hofheim Boronia, 
Germany Victoria 3155 
49 6192 207 300 phone Australia 
49 6192 295 955 fax 61 3 9839 2000 phone 

61 3 9887 3912 fax 

CHEMlCON International, Inc. 
28820 Single Oak Drive 

Temecula, CA 92590 
8004377500phone 

909 676 8080 phone 
909 676 9209 fax 

www.chem~con.com 

CHEMICON 
INTERNATIONAL 
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Pick Your Breakthrough! 

The first microarrav detection kit that: 


1.Works consistently 
2. Works with 	< I  microgram of total RNA 
3. Works with an 8 hour protocol 


Any one of these advances would be a 
ajor step forward. But all three at once? 

this completely changes everything! 
iyWNA Hworks cconsishnlfy. 

Submicro Expression Genisphere's 3DNA Submicro detection kit for expression arrays gives you 

Array Detection Kit 	 unprecedented sensitivity without compromise. The kit is utterly reliable and 
generates more reproducible results than any other detection system. There is 
also less background noise and a better signal to noise ratio than with any other 
system. So you can actually trust the data you generate. 

It works with submicrogram total RNA samples. 
For those of you working with human tumor samples, this advance literally 
changes the wortd. Until now submicrogram detection was not possible without 
sample amplification and all the disadvantages associated with that technique, 
including bias. With 3DNA Submicro kits, for the first time you are assured 
faultless consistency with the smallest samples. (Just look at the image above.) 

It works with an 8-hour protocol. 
The 3DNA Submicro kit's ~rotocol  can ~ roduce  results in 8 hours. It is short. 

MnOgram mOUsetOtaiRNA simple and well defined. iln fact, one version of the protocol eliminates all ' 
dual-channel detectzon using 
~ D N ASubmicro detection kit 	 concentration and centrifugation steps.) There is nothing to introduce biases. 

Without question the utter simplicity of the 3DNA Submicro protocol makes 
possible its exceptional reliability. 

Wil l  you take advantage of all three breakthroughs? Two? One? You get all 
three at no extra cost. And with it, never before sensitivity, never before reliability 
with never before speed and simplicity of protocol. The advances are so 
profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them. 

To receive your kit, call us immediately. Before another 8 hours go by. 

Genisphere Inc. 14 Philips Parkway Montvale, NI 07645 
Tel #s: 877.888.3DNA 201.651.3 100 
Fax #s: 877.FAX.3DNA 201.65 1.3 1 16 

Gentsphere, 3DNA and Subm~cro ore trodemorkr of Dotorcope Corp 
lrnoge courtesy of Chris Haqq, UCSF Comprehensive Cancer Center 
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Computer-based biological
research via the internet offering: 
Real Skience 

Current Databases 
DNA and Protein Sequence Analysis 
Sequence Database Searching 

= PCR Primer Design 
Molecular Modeling 
Phylogenetic Reconstruction and Evaluation 
Relevant e-Commerce Connections 

Real Conin11 
Choose from Pre-assembledAnalysis Protocols or Design Your Own 
Point & Click Menus Make Intricate Analysis Setup Easy 
& Understandable 

Change Any Setting or Go with Defaults 
Parameters& Settings 

Outstanding Support 
,Manuscripts 

Interactive, Real-Time Interface 
History View Records Your Steps As You Work 
Convert History View into a Macro for Repeated 
One-button Multi-Step Analysis 
Complete Operational Consistency for Start-to-Finish 
Speed and Simplicity 

*Automatic Analysis of Large Data Sets 
Completely Eliminate Reformatting Problems 
Use Your Favorite Browser, No Software to Download 

I History VZao: BtoNauigator tracks each step of 
your anatysisfor automatic, accurate record-
keeping. HHtstoy Viewscan be saved as Macros, 
which will *eat your enttre analysis on a new 

ta set aut6mattcal~y.Share and import dewel- FREE Private File Storage 
d macros withyour colleagues. *FREE BLAST Against Current Databases 

*FREE System Log-on Time 
*FREE 100 Units So You Can Try It 

www.bionavipat0r.com 

...-.""......,"",", , "..,,l d  $@~OSNIP IORM Netscapeand Netscage Nawator are registeredtrademarksof NetscapeCornrnun+catlonsCorporatwnm Me United States and other countries Newapes logos and Netscapsproduct and service names are also trademarks of 
NBtSOape Commwmtlons Corporation whlch msy be replsteredm Mher counhles 


