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End Your Chase for the Most Specific Hot Start PCR Results! 
Achleve the best possible speclficlty 
~n hot start reactions with Faststart 
Taq DNA Polymerase from Roche 
Molecular B~ochem~cals. Ellmlnate wax 
barriers, beads, hot start ant~bodles, 
manual hot start, and the need to set 
up PCR reactions on Ice 

Maximize specificity wlth FastStart 
Polymerase and an optlmlzed buffer 
system. Add our revolutionary 
GC-RICH Resolution Solutlon when 
ampllfylng dlfflcult templates (e.g , 
GC-RICH sequences, repeats, hlgh 
secondary structure) 
Achieve unsurpassed sensitivity 
and exceptional yields In routlne, 
multiplex, nested, hlgh-throughput, 
or complex genomlc PCR up to 3 kb. 

O$ci@rFaststart DNA Polymerase! 
From a Roche Prime Supply 
Freezer Program. 
On-line 24 hours per day at 
http://www.ibuyrmb.com 
By calling 800 262 1640 or faxlng 
8004282883 

FastStart Taa DNA Polvmerase 

2 032 902 100 unlts (50PCR reactions) 72 00 
2 032 929 2 x 250 units (250PCR reactions) 340 00 
2032937 4 x 250 units (500PCR reactions) 61000 
2 032 945 I0x 250 unts  (1250PCR reactlons) 1300 00 
2 032 953 20 x 250 unts  (2500PCR reactions) lnqure 
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For a FREE ian~pie  

of FastStart Taq DNA polymerase or to learn 


how to receive a FREE cheetah T-shirt*. 

visit us at 

Roche Diagnostics Corporat~on 
Roche Molecular B~ochem~cals 
Indianapol~s,IN 

Figwe 3: specific& and sensitivity comparison in PCR 

using commercially available hot start systems. 

Vawinq amounts of human oenomlc DNA were used for the amp11- 
Rcatloi of a single 130 bp fiagment from the tissue plasm~nogen 
activator (tPA) gene Manufacturers' recommended ~ n ~ t ~ a l  product-
activation tlrnes were used when applicable The follow~ng cycling 
conditions were used in all reactions 
35 cycles at 95-c for 30 seconds 
60°C for 30 seconds 
72"~for 60 seconds 

ffnal extenston at 72°C for 7 minutes 

A: FastStan Taq DNA Polymerase 
B: Taq DNA Polymerase 
C: Supplier A, mod~f~ed hot start polymerase buffer I 
0: Suppl~er A modlfied hot start polymerase buffer I1 
E: Taq DNA Polymerase w ~ t h  anti-Taq antibody 
F: Supplier 0, antibody-modlfled hot start polymerase 
Result: FastStart Taq DNA Polymerase produced the best 

spedfciwandsensiti@, even fmm l~tt le template 


Offer va~d through December 31 2000 or whle supples as1 Vo~d 
where orohlblled bv ~nslltut~onal o01cv and va~d In the U S onlv 

" lnlroductory prlcing valid untll December 31 2000 

Internet: http://biochern.roche.corn/pcr 
FastStart 1s a trademark of a member of the Roche Group 
Purchase of this product I S  accompanied by a Imited license to use 11 In the Polymerase Clian React~on (PCR) process for I f e  
sclence research In conjunction w ~ t ha thermal cycler whose use n the automated performance of the PCR process IS covered by 
the up-front lhcense fee e~ther by payment to Appl~ed B~osystems or as purchased I e an authorlzed thermal cycler c 2000Roclie D~agnostics Corporaton All rghts resewed 
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D N A  ARRAYS RNA O U A N T I T A T I O N  PRIMER PAIRS PROBE C O C K T A I L S  

ExpressionArrays 
tZ 

0 TNF Ril 
Y.. 

e* It 4 188Semiquantitativeanalysis 
0 CD27L 8 CD27Lof mRNAs using several .. CD40 rr CD40 

different housekeeping .. +. 

control cDNAs 

All cloned cDNAs are *I 

sequenced and conta~nno 0 .... TNF-a 

repetitive elements 
-

Unstirnulated Stimulated 

Identify differentially expressed mRNAs by com- The Human Cytokine CDNAArray (Catalog # GAOOI)shows RNA 
expression of TNF Superfamilygenes in unstimulated and stimulated 

paring expression profiles from different samples cells. Stimulated cells show an increase of 3.0, 26, 2.3, 130, and 8.6 
fold for TNF RII, 4- IBB, CD27L, CD40 and TNF-a, respectively. 
Radiolabeled cDNA was made using poly (A)' RNA, 33Plabeled 
nucleotide and Cytokine-specificPrimers (Catalog # GACI 1). 

QuantikineQmRNA 
Quantitate multiple targets at once 

Runs in less than 5 hours 

Less sample RNA than Northern Blot or RPA 

Uses a conventional microplate reader 

Non-radioactive Non PCR-based 

Primer PairsTM& Probe Cocktails 
2

R&D Systems' Primer Pairs have been 3 2 8 2 y RT-PCR*products 
> > > were amplified

carefully tested to identify optimum 01 g $ $ from first-strand 

amplification conditions so you spend 
less time optimizing PCR*. 

Probe Cocktails are available labeled 
with biotin or digoxigenin** or unlabele 
with 5'- and 3'-hydroxyl groups. 

'PCR is covered by US Patent Numbers 4683195and 4683202 
ass~gnedto Hoffrnann-LaRoche. 
'.licensed from Boehringer Mannheirn Grnbh. 

cDNA samples 
representing 
sources known to 
express the 
respective mRNA. 
Products were 
analyzed on a 
2.0% agarose-TAE 
gel and visualized 
with ethidium 
bromide staining. 
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m • COVER A microfabricatedcell sorter. with inteerated w m ~ sand valwscience and channelsizes on the order of 30.~.ws k d e  bj &ding polydi-
methylsiloxane.This silicone elastomer is much softer than silicon and 
allows for low-forcemumatic actuationof the valves. Soft materialsand 

www.sciencemag.org nontraditionalfabrickiontechniquessuchas moldingare promisingroutes 
to practicalnanomechanicaldevices, one of the topics of this special issue 
on nanotechndogy,which startson p. 1523. [Photo:Felice Frankel] 
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-r NETWATCH 

R E S O U R C E S  

Neuro Network 
Does your Web search for 
"stroke" turn up hundreds of 
pages on how to improve your 
golf game? If so, try visiting Neu- 
roguide, a 6-year-old site that 
brings order to the Web's tangle of neuroscience resources, from 
basic science to medical and educational offerings. 

Site editor Neil Busis, a neurologist at the University of Pitts- 
burgh, says his goal was "a site that can deal with different parts of 
the audience and different cognitive styles." So he created three 

H I S T O R Y  

Chronicling Physics 
The 1600s were heady days for physics, what with such giant ad- 
vances as the invention of thermometers, the discovery that 
dumping acid on a metal created a flammable gas (hydrogen), 
and an experiment showing that if you put two halves of an iron 
sphere together and suck out the air, even teams of horses can't 
pull them-apart. Those are highlights from a timeline of thermo- 
dynamics and statistical mechanics being built by Jeff Biggus, a 
physics history fan in Boulder, Colorado. Biggus, who's also 
chronicling electromagnetism and hypercomplex numbers from 
Creek times to the late 1900s, has created timelines that are 
concise, readable, and filled with references and links. The site 
also lists other good science timelines. 

history.hyperjeff.net 

E C t U t A l l O I V  

Cells and Sleuths 
As many baby boomer parents know, children are often light- 
years ahead of adults in their instincts for using the Web. That's 
clear from a browse through finalisfi in ThinkQuest, an annual 
contest in which middle and high school students create Web 
sites. This year's crop of science sites, on topics from natural dis- 
asters to leukemia, could rival many professional sites with their 
clean design and technical bells and whistles. NetWatch especial- 
ly likes Cellupedia, a site created by seniors from three high 

edited by JOCELYNKAISER 

ways of getting around Neuroguide: a key-word search, listings by 
topic, and Neuroroulette, which launches you to a randomly cho- 
sen page.A good starting point is the Best Bets page, a list of what 
Busis thinks are the most useful links. Under Images you can find 
scores of sites such as Harvard's Whole Brain Atlas, which offers a 
series of labeled CT, MRI, and other scans of the human brain. 
Visit the online tutorials and exams to learn more about topics 

such as eye function or neuroanatomy. Other links take you to 
newsgroups and Web forums, neuroscience databases, rosters of labs 
and professional societies, a calendar of meetings, and electronic 
journals. Although most of Neuroguide's content comes from else- 
where on the Web, there are also original contributions, ranging from 
job announcements to peer-reviewed book reviews and papers. 

www.neuroguide.com 

schools working through cy-
berspace: Besides providing basic in- 
formation on cell organelles and 
processes, gorgeous images, and a 
multiuser variation of the Came of 
Life, the Web masters added depth 
with links to abstracts in MEDLINE. 
Other top sites are set up entirely 
as games: You can learn about car-- 
bon chemistry by playing a spy named Carbon Bond, for instance, 
or dig into paleontology by catching a dinosaur bone thief. 

www.thinkquest.org/tqic/finalists~2k.html 

Scientists noticed more than 300 years ago that camphor 

particles dropped on water will dance across the surface, pro- 

pelled by surface tension. This week in Science, Schmid e t  al. 

report on p. 1561 that a mechanism similar to the "camphor 

dance" may be at work in the formation of alloys. In two 

videos on Science Online, you can see this process: amoeba- 

like blobs of tin sweep across a few hundred nanometers of 

copper, exchanging atoms with copper to form pockets of 

bronze, then scamper away to unalloyed areas. 


www.sciencemag.org/cgi/content/fu1I/290/5496/1561 

Send Internet news and great Web site suggestions to netwatch@aaas.org 
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Choose a reagent specifically Obtain exceptional transient and 
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DNA delivery into HeLa, Jurkat, and FuGENE 6 Reagent. 
K-562 cells: X-tremeGENE Q2 Easy on your cells 
Transfection Reagent from Roche Efficiently transfect standard cell types 
Molecular Biochemicals. and sensitive primary cultures, such as 
Express more protein neuronal cultures. For an updated list 
In HeLa, Jurkat, and K-562 cells, of more than 300 successfully trans- 
obtain higher protein expression fected cell types, visit http://biochem. 
than possible with any other available roche. com/techsen//fugcell. htm 
reagent. Achieve results with minimal Easy on you 
optimization using the supplied cell Eliminate five steps from transfection 
type-specific protocols. protocols required by other transfec- 

pg p-G~IIP~ total proteln tion reagents. Save time, especially in 
360 cell-based HTS and multiple-plate 

HeLa 
transfection experiments, by using 
non-cytotoxic FuGENE 6 Reagent in Jurkat 
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276" Make the easy choice 
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THIS WEEK IN SCIENCE 
edited by PHIL SZUROMI 

HOW BRONZE GOT 
LEFT BEHIND 

Metal alloys have been the subject of 
many structural studies, but the dynamics 
of their formation has been more difficult 
to study. Schmid et al. (p. 1561; see the 
Perspective by Besenbacher and Nrarskov) 
have investigated the formation of bronze 
by placing very low concentrations of tin 
(hundredths of a monolayer) on an atomi- 
cally flat copper surface. What they find is 
an unusual cooperative mechanism. The 
tin atoms form large islands (hundreds of 
thousands of atoms) on the surface that 
exchange with copper atoms to  form 
bronze crystallites. However, the tin is- 
lands are repelled by the tin atoms that 
become trapped in the surface bronze, 
and thus move rapidly across the surface 
toward fresh copper and leave trails of 
smaller bronze islands in their wake. This 
motion, which is driven by surface free 
energy, i s  reminiscent of the "camphor 
dance" seen on liquid surfaces. 

DEFECTS DISAPPEARING IN 
CROUPS 

The interactions between the distinct 
chemical species of block copolymers result 
in the tendency of regular lines of each 
species to evolve as the material i s  an- 
nealed (coarsening). However, topological 
defects (disclinations and dislocations) will 
ultimately limit the potential of those 
nanometer-scale patterns for lithographic 
processing or self-assembled structure for- 
mation, or both. Harrison et al. (p. 1558) 
used time-lapse atomic force microscopy to 
monitor the evolution of the stripe patterns 
with annealing time. Defect annihilation 
proceeded by a dominant mechanism in- 
volving three or four disclinations, and the 

density of those defects played a crucial 
role in the kinetic evolution of the two-di- 
mensional patterns. 

THE SPIN ON CARBON 
NANOTUBES 

Metallic single-walled carbon nanotubes 
(SWNTs) present almost ideal systems in 
which to study electronic transport in one 
dimension. Recent interest has now 
turned to the spin physics of these sys- 
tems, in which the local interaction be- 
tween magnetic atoms and the conduc- 
tion electrons are studied. Odom et al. (p. 
1549) used scanning tunneling spec- 
troscopy to show that magnetic clusters 
produce a peak in the tunneling conduc- 
tance. The decay with distance from the 
cluster and with temperature are both 
consistent with a Kondo resonance. Addi- 
tionally, discrete energy levels of this res- 
onance emerge when the length of the 
nanotube available to  the clusters i s  
shortened, which i s  consistent with a 
"spin-in-a-box" scenario. 

GOING AGAINST THE GRAINS 
Seismologists use differences in wave 
speeds in different directions (seismic 
anisotropy) to estimate the direction of 
mantle flow. On a microscopic scale, the 
seismic anisotropy is attributed to strain-in- 
duced lattice orientation of olivine and py- 
roxene grains. Bystricky et a1 (p. 1564; see 
the Perspective by Mackwell and Rubie) 
performed laboratory experiments at high 
temperature and very high bulk shear 
strains (conditions similar to those in the 
mantle) to determine the microscopic de- 
formation of olivine aggregates. At the 
highest shear strains, olivine recrystallizes 
along subgrain rotation boundaries to cre- 

A SCAFFOLD FOR KINASES 
The p-arrestins were so named because they function in the desensitization of $,- 
adrenergic receptors. However, these proteins play other roles, both in receptor endo- 
cytosis and in promoting receptor signaling. McDonald et  al. (p. 1574; see the Perspec- 
tive by Pouyss6gur) now describe yet anoth- 
er function for these versatile proteins-P- 
arrestin 2 binds to  the mitogen-activated 
protein kinase family member JNK3 (c-Jun 
NH2-terminal kinase 3) and to the upstream 
kinases MKK4 and ASK1 that a d  in a cascade 
to activate JNK3. P-Arrestin 2 appears to act 
as a scaffold that brings the kinases together 
and helps retain JNK3 in the cytosol. In cells 
treated with agonists of G prote i~oupled 
receptors, the p-arrestin 2 protein appears to 
target JNK3 to endosomal vesicles. 

ate a somewhat more random texture than 
was expected. Thus, the slowest speeds will 
not always be normal to the shear plane, 
and olivine microstructure may not be a 
good indicator of mantle motions. 

THE DOPE ON NANOTUBE DIODES 
Semiconducting carbon nanotubes are nat- 
urally p-type conductors-they conduct 
holes better than electrons. lm~urities ad- 
sorbed onto the surface can alter the elec- 
trical conduction of the tubes and are usu- 
ally to be avoided. However, Zhou et al. (p. 
1552) raise the possibility of using ad- 
sorbed atoms to good effect. They demon- 
strate diode behavior for nanotubes where 
one half of the tube is exposed to potassi- 
um atoms, which dopes that region of the 
tube mtype, while the other half remains p 
type. The subsequent diode behavior may 
suggest a route toward designer nanoelec- 
tronics with carbon nanotubes as the basic 
building blocks. 

The F,-ATPase enzyme undergoes rotary 
motion when it uses adenosine triphos- 
phate as an energy source, and previous 
studies have imaged this motion by at- 
taching actin filaments to the enzyme's 
central subunit. Soong et  al. (p. 1555) 
have now harnessed this enzyme to drive 
inorganic propellers. Appropriately tagged 
enzymes were attached to the tops of an 
array of nanometer-scale nickel posts and, 
in turn, nickel propellers, 150 nanometers 
(nm) in diameter and 750 to 1400 nm in 
length, were attached to the tops of the 
"motors." Although such assembly is not 
foolproof (only a small fraction of motors 
are viable), some can be seen to drive cur- 
rents in the surrounding solution for more 
than 2 hours while being fed ATP. 

RECEPTORS FOLLOW A PARTY LINE 
A receptor i s  normally triggered when, 
and only when, its ligand binds to the re- 
ceptor. It's not so simple for the ErbBl re- 
ceptor, which responds to stimulation 
with epidermal growth factor (EGF) by 
dimerization, cross phosphorylation of the 
monomers, and triggering of downstream 
pathways. Verveer et al. (p. 1567) have vi- 
sualized phosphorylated ErbB1 in MCF7 
cells with fluoresence lifetime imaging 
microscopy in conjunction with fluores- 
cence resonance energy transfer, which 
was used to monitor the binding of an an- 
tibody to phosphotyrosine. Focal stimula- 
tion of the cell with ECF immobilized on 
beads resulted in a rapid propagation of 
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receptor phosphorylation over the entire 
surface o f  the cell-even those receptors 
that  had no t  been exposed t o  ECF. 

FOLDINGS FADS 
The endoplasmic reticulum (ER) presents 
an oxidative folding environment t o  newly 
synthesized p r o t e i n s  t h a t  have been  
translocated from the cytosol. The forma-
t i o n  o f  disulf ide bonds w i t h i n  and be-
tween proteins is one of the important re-
actions tha t  is promoted w i th in  the ER, 
whose fai thful  performance is crucial for 
the production o f  correctly folded secre-
tory  and membrane proteins. Tu et  al. (p. 
1571) describe the successful reconstitu-
t i on  o f  ER-like folding i n  a cell-free sys-
t e m  and f ind t h a t  the  cofactor for suc-
cessful fo ld ing  is f lav in  adenine d inu-
cleotide (FAD)-rather than  ubiquinone 
or heme, as may have been expected. 

Cloning o f  mammals by nuclear transfer 
has been thought t o  require epigenetic re-
programming of the donor cell from a dif-
ferentiated t o  an undifferentiated state, but 
this process has not been demonstrated at 
the cellular level. One example of an epige-
netic mark imposed during differentiation 
of female somatic cells is X chromosome 
inactivation. Eggan et al. (p. 1578; see the 
Perspective by Clerc and Avner) used an X-
linked reporter gene encoding a fluorescent 
marker t o  study X chromosome inactiva-
t ion in  cloned mouse embryos derived from 
female fibroblast nuclei. Somatically inacti-
vated X chromosomes can be reactivated 
during early cleavage o f  the cloned em-
bryos and are then subject t o  normal ran-
d o m  inactivation i n  embryonic lineages. 
Thus, the marks that distinguish active and 
inactive X chromosomes can be erased and 
re-established during the cloning process. 
The cloned embryos may be useful tools for 
studying the precise nature of these epige-
netic marks. 

PERCEPTIVE MATURATION 
The visual process whereby images are de-
composed into their component attributes 
(a line, its orientation, its color, and so forth) 
imposes the challenge o f  constructing the 
perceived world by properly assorting and 
recombining these characteristics. In partic-
ular, the illusory square known as a Kanizsa 
figure (formed by 90" wedge cutouts in four 
circles placed at  corners of the square) is 
perceived by 8-month-old infants but  not  
by 6-month-olds, and thus tests the capabil-
i t y  for visually "binding" the four isolated 

objects. Csibra et a1 (p. 1582) examined the 
electrophysiological responses in  these two 
groups of infants and found a concomitant 
appearance of stimulus-induced oscillations 
in  the gamma frequency range (40 hertz) of 
neural activity. These findings support the 
idea that this activity represents the corre-
late of perceptual binding. 

HOW GREENWAS MYPROTEIN 
Green fluorescent protein (CFP) is widely 
used as a non-invasive probe t o  monitor 
protein localization or t o  trace expression. 
The recently discovered red fluorescent pro-
tein is complementary t o  CFP and allows 
applications such as fluorescence resonance 
energy transfer. Terskikh et al. (p. 1585; see 
the news story by Chichurel) have generated 
a mutant  o f  red fluorescent protein (E5) 
that changes its fluorescence from green t o  
red over time. Because the rate of color con-
version is independent of protein concentra-
tion, E5 can be used as a fluorescent clock t o  
monitor the activation and down-regulation 
of gene expression in whole organisms. 

KILLING SIGNALING 
Yersinia species are bacterial pathogens re-
sponsible for a variety of diseases in  animals 
and plants, including Y. pestis,which was re-
sponsible for the Black Death. Orth et al. (p. 
1594; see the news story by Brown) exam-
ined the activities of one of the Yersinia vir-
ulence factors, YopJ.The protein showed ho-
mology t o  cysteine proteases and appeared 
t o  act specifically t o  degrade signaling pro-
teins that had been tagged by the ubiquitin-
like molecule known as SUMO-1. 

THE ADVANTAGESOF TAKING 
BREAKS 

Reports o n  AIDS pa t ien ts  undergoing 
highly active antiretroviral therapies have 
begun t o  suggest tha t  structured treat-
ment  interruptions (STI) can lead t o  im-
proved immune response, reduced toxici-
ty, and can favor the appearance of wild-
t y p e  v i rus  over  res is tan t  m u t a n t s .  I f  
proven, these protocols might  be easier 
for patients t o  tolerate, and less costly. A 
randomized, control led tes t  o f  t h e  hy-
pothesis tha t  ST1 is beneficial has been 
performed by Lori e t  al. (p. 1591), who  
studied the effects of alternating therapy 
(3 weeks on  and 3 weeks off) on rhesus 
macaques infected w i th  simian immuno-
deficiency virus. The protocol resulted in  
virus-specific immune responses and con-
t ro l  of virus replication relative t o  animals 
that  were treated continuously and then 
had treatment stopped. 
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"CHEMDEX SAVES ME AT LEAST 50 P E R C E N T  O F  T H E  TIME I USED T O  S P E N D  


O R D E R I N G  SUPPLIES A N D  REAGENTS.  MORE IMPORTANTLY, 


I ALWAYS K N O W  T H E  EXACT STATUS O F  M Y  ORDERS.  AS A RESULT, I S P E N D  A LOT 


LESS T I M E  C H A S I N G  D O W N  S U P P L I E S ,  
A N D  A LOT MORE TIME AT T H E  LAB B E N C H . "  

E C H N O L O G Y ,  I N C .  

C 2000 Venrro Corporar~onChemdrx I S  a reg~rrered rrademark of Venrro Corporarton 
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Which Would You Choose? 

Powerful 
Screen panels of Clonetics" Normal Human 
Primary Cell Strains simultaneously 

Detect low copy transcripts over 9 Kb 

TaqManTMassay provides exact copy 
number of rj-actin cDNA in each well 

Detect alternatively-spliced transcripts 

Fast 
PCR from single strand cDNA 
and run an agarose gel 

Economical 
$ 27.0° per column vs. $ 87.00 a Northern 
Blot Lane 

Put time on your side. 

Call 800-341-1574 
today and ask about: 

cDNA Arrays of Clonetics"Cells 

-MB-5200 Gene Stalker cDNA Array 
of separate endothelial and smooth muscle cells 

-MB-5210 Gene Stalker cDNA Array 
of separate epithelial and dermal cell types 

Other Gene Discovery Products 
-Relevant Clonetics Cell Culture Systems 

- Gel analysis products using BMA 
agarose gels, stains and markers 

BioWhittaker, Inc. 
Outside U.S Ph: 207-594-3400 
Fax: 207-594-349 1 
email: biotechserv@biowhittaker.com 
Europe: +32 87 32 1644 

* Based on L.S. prices of commerciallyavailable blots. 
02000 BioWhittaker,inc. .4 Cambrex Company, all rights reserved 

A CAMBEEX Company 
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You Really are Seeing Double... 

subsequent recovery by electroelution...all done automatically! 

High Purity - for fluorescent and Consistent Results - up to NO 
manual sequencing 6 pg of plasmid per lane 

Fast - up to 24 preps per hour 
CENTRIFUGATION

Easy Operation - begin prep with STEPS 
direct loading of 2 mls bacteria culture Affordable - list price under $8100 

Now with Twice the Yield Call to leaun how the Mini-Puep 24 
can have you seeing double the yield of plasmid DNA. 

1-800-466-7949 R E S E A R C H  

6195 Cornerstone Court San Diego, C A  92121 Phone: (858)452-2603 Fax (858)452-6753 
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Drug Discovery Research i ~ ~ n ~ c a/ Screen~ng 

v 
Microarrays 

The NEN@TSA Microarray Labeling and 
Detection Kit lets you do more with less. 

Doing more lvith less is critical in  today's works with RNA from either tissue sources or 
microarray applications. where the success of cell lines, It contains key reagents in one com- 
differential gene expression depends on  the plete, fully QC tested package, and  provides 
quality and quantity of starting RNA sample. significant performance improvements 

in  accuracy and  precision. 
Nolv. PerkinElmer Life Sciences has introduced 
a new labeling and  detection system for cDNA Don't let limited starting sample stop you. To 
microarrays that lets you use lower amounts learn more about h o w  the nelv TSA Microarray 
of total RNA than ever before-as little as Labeling and  Detection Kit makes a little go a 
0.5 - 1 pg! long Tray. call 1-800-551-2121,or visit 

www.nen.comimm. 
Using NEN's proprietary amplificatioll technol- 

ogy. this new TSA Labeling and  Detection Kit 


Prt i i i f ;  t'.\pi.i'c.\ioii i i  i l l -

l f ' r ~ ~ I ( 1 t  1/11' > l l r l l ( ~  l l l \ l l  

R.\: i ~ O ~ J U ! ~ J ~ I ~ J I ~ .  -i~!liii~ 

i 1 1 ~,S(~II~I/JIY~ (J/f i l ~ l i ~ ~ ~ t ~ i ~ i ~  

~ ! i \ ~ f ~ f t ~ l l ! i ~ l /6 ~ Y f ~ l ~ ( ~ > > J f l : ~  

l i t  I - I O I i i  o i  !i i i.! l i . i~lit 
%' ' ,> .t ~ r  or III:<~I('I:!b!ol(/ 

lit [It?',,, 

PerkinEtmea 
l~fesciences 

Worldwide Headquarters: PerknEmer  Llfe Scences  Boston, hlA. USA (800)551-2121 
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I cture. Model of a Taq DNA Polymerase wlth a DNA strand 

TripleMaster PCR Systen~: L ~ c E N ~ ~ ~

Triple your success! 'a3 

The TripleMaster PCR System from Eppendorf is h DNA gDNA 
an innovative three-in-one kit combination. Its unique 
mixture of three key com~ponents- Taq DNA M 1 1 0  20 30 4 0 1 1 4 8 3  15 18 22 261 M 

Polymerase, Polymerase Enhancing Factor, and Proof 
Reading Enzyme - comblines with two new buffers to 
produce outstanding results for Long Range PCR, High 
Fidelity PCR, or the amplification of complex templates. 

Long Range PCR: High product yield with fragment 
lengths of up to 40 kbl and more 
High Fidelity PCR: The High Fidelity Buffer and the 
unique enzyme mix guarantee minimal error rates 
Complex templates: TripleMaster easily takes care 
of troublesome secon'dary structures and high 
GC-content 

Want to find out more? Visit us at www.eppendorf.com 

PB Arnplificatlon of 10-40 kb fragments from i DNA and 4.8-26 kb fragments from 
human DNA with TripleMaster PCR systen- using the special Tuning BufferTM. 
Double bands (gDNA)are caused by arnpli ication of the two d~fferentallels. 

-
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A s a drug target pi-ospector you are probably 

abvare of the harsh truth. even the boldest, most 

far-reaching biolog~calproject 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 

- Cornpugens genome and transcriptome 

technology. Wi th  a laboratory validation rate 

exceeding 95%, Gencarta'" represents a 

mult i tude o f  human genes and their  various 

transcripts, and offers a rich array o f  features. 

Full Transcriptome and alternative splicing 

spectrum 

Analysis based on  public and proprietary data 

Tissue and cell-state specificity prov~dedby 

SAGE'" 

Functional prediction and sub-cellular 

localization 

SNPs and genome mapping 

Advanced query and viewing capabilities 

Currently encornpasslng human, mouse and rat 

genes, Gencarta" wil l  soon be adding additional 

organisms. 

Missina 
is not 

an option 
G rta 

the  gene map 
you can 
believe 

Apply LEADS technology t o  your o w n  

data for fast, qualif ied results. 

Gene-Specific LEADS, fo r  all you want  

t o  know on your genes under study. 

Custom-design DNA ch~psfor ~ndividual 

exon expression, and o p t ~ m ~ z e ddetection 

sensitivity. 

Use Gencarta'" now1 

Analyse your sequences at I,ta* -i?iew*< o m  

and get a g l~mpseof  some Gencarta'" 

at t r~butes  

EST e longat~on Gene l den t i f ~ca t~onand 

Funct~on SAGE expression reports 

PathoGenome on  t he  Web and more 

Discovery i s  just a click a w a y  
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Pick Your Breakthrough! 

The first microarray detection kit that: 


1.Works consistently 
2. Works with 	<1microgram of total RNA 
3. Works with a fast, easy protocol 

Any one of these advances would be a 
major step forward. But all three at once? 
Why, this completely changes everything! 
It works consistently. 

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

Array Detection Kit 	 unprecedented sensitivity withouf compromise. The kit is exceptionally 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 world. 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 
accurate results with the smallest samples. (Just look at the image to the left.) 

It works with a fast, wsy protocol. 
The 3DNA Submicro kit's protocol is short, simple and well defined. (In fact, 

250 nanogram mouse total RNA samples 
one version of the protocol eliminates all concentration and centrifugation 

(tumor us rnormal), dual-channel detection 
using 3DNA Submzcro detectton ktt 	 steps.) Total "hands on" time is only 20-30 minutes. 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. 

Genisphere Inc. 14 Philips Parkway Montvale, NJ07645 
Tel #s: 877.888.3DNA 201.651.3100 
Fax #s: 877.FAX.3DNA 201.651.31 16 Genisphere
Genisphere, 3DNA and Submicro ore trodemorks of Doforcope Corp 
lmoge courtesy of Chris Hoqq, UCSF Comprehensive Cancer Center 
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A MESSAGE FROM 

Stephen lay Gould ... 
"May I make a personal plea to  my fellow scientists? 

The AAAS Annual Meeting had long functioned as 

the world's finest showcase, to journalists and 

to the general public, for the excitement and signifi- 

cance of scientific discovery-a role that we must 

continue to maintain and strengthen. But American 

science has lost the valuable concept of an ecumeni- 

cal gathering for the personal growth and edification 

o f  scientists-to meet with colleagues in other 

disciplines and to increase our own learning and 

understanding in fields outside our immediate 

expertise. The AAAS meeting is too good to stage 

only for others, and not to reap the direct benefits 

for ourselves. These two goals-a showcase for 

the public and a renewal for ourselves-are entirely 

complementary and completely reinforcing. I there-

fore suggest to colleagues who have not attended 

a AAAS meeting for many years, and who may 

have grown a bit  cynical about the meeting's 

potential value for their own professional growth- 

take another look! " 

Stephen lay  Gould, Boord Choirman, AAAS 

Alexonder Agassiz Professor of Zoology, Horvord University 

AAAS Meetings Department 

1200 New York Avenue, NW 

Washington, DC 20005 


E-mail: aaasmeeting@aaas.org 

Phone: 202-326-6450 
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ZYMgF LABOMTORIIES = Advancing Science & MedicineIINC 

458 Carlton Court . South San Francisco . CA 94080 
Tel: 650-871 -4494 . Fax: 650-871 -4499 . U.S. Only: 800-874-4494 Through lmmunochemistry 
E-Mail: info@zyrned.com . Web Site: www.zyrned.com 
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SWEDEN: +46 08 625 1850 SWITZERLAND. +41 61 272 30 65 TAIWAN. +886 22 695 7733 THAILAND: +66 2 41 2 5672 TURKEY +90 21 2 534 01 03 UNITED KINGDOM +44 1 223 31 6855 
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another important invention -the first issue of Science. 120 years 


later both the light bulb and Science have become indispensable sources of illuniination. 


Each week, nearly 156,000' subscribers and over 730,000' readers look first to the pages 


of Science for the latest news, research, product information, and career opportunities. 


We can't predict the next blockbuster discoveq, but you can be sure you'll read about it 


in Science first. 


Discover the Future 



Life Sciences 

Drug Dsco\er, 1 Research I Genetic Screening 

PerkinElmer Life Sciences and 
NEN working together? 

precisely. 

high througtipi~tsc.reellillg a l i c l  

other areas iilx-ol\.t:cl in t,lrgc?t 
ral i t lat iol~for clru: clist ox-t>r.>-. 
Optirnizc,cl s u l ~ ~ t i u r i st l i r o ~ ~ g h  
iricreasecl salts anti t13c:hnical 
support  ~ ~ - o r l r l \ i i c l ~ ~ .  

Learn more about the 11t3\\. 
Perki~lElnlerLife Sc:iences. 
www.perkinelmer.comAifesciences 

World Headquarters: PerkriEIrner L i e  Scer ices.  549 A iba~ iyStreet ,  Bostori MA 02:18-25:2USA '800155:212: 
For c o u r i t r y - s p e c i c  o c a t o ~ i s .v s t  O U T  web  s t e  





January 2001. BioMedNetbrnf;.com 

Trends journals have long been respected as a source of 
qual~ty ~nformat~on sc~entlsts We have enhanced the for l ~ f e  

quallty of the content mak~ng ~t pore access~ble and easler to  
navigate, so now they're even better1 For subscr~ptions or for 

more ~nformat~on, phone +44 ( 0 )  1444 475650, e-mall 
ct.subsOqss-uk.com, or v~sit BloMedNet at brnn.com 

Circle No. 53 on Readers' Service Card 

http:ct.subsOqss-uk.com


Two ways to do high-throughput DNA sample prep. 


Hours. Ours. 


Getting truly consistent results used to be tedious 
and time consuming. 

Now, the RevPrep Machine performs DNA 
sample prep the way it's supposed to be: Fully 
automated. High throughput. Fast. Simple to use. 
Low reagent cost per sample. 

RevPrep eliminates the use of costly filters. 
Just set up, walk away and come back 12 hours 
later to find over 2,200 high purity samples ready 
and waiting. 

Ready-to-use plasmid prep kit optimized 
for RevPrep available. 

So discover the better way to do sample prep. 
100% automated. 100% RevPrep. 

Call 1-877-855-GENE (4363)or visit 
www.genemachines.com today. 
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device plaque plcker ~ncubated shaner preparation machine for low-cost oligos high-speeb microarrajer 


