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COVER The 1999 AAAS Annual Meeting and Science Innovation Science Exposition, 21 through 26 January in Anaheim, California, promises a 
rich array of symposia and lectures covering the spectrum of science, 
engineering, education, and policy.Two special seminars will examine 

www.sciencemag.org science education and research on microbial genomes. See pages 301 
to  325 for details and advanced registration rates. [Image: Steven 
HuntJThe Image BanWPNI] 
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Replaced by the compact disc. Re$loced by the boom bar 

Replacedby the penonol computer. R e p W  6y the E-GeP. 

E-Gel; The innovation that's replacing conventional electrophoresis. 
here comes a time when every technology is replaced conditions, ethidium bromide, and electrodes-all 

by a new innovation. For agarose gel electrophoresis packaged into a convenient UV transparent cassette. 
that time is now! E-GeLsTMfrom Invitrogen Simply snap the cassette into the unique E-GelTM 
represent a breakthroughin agarose gel base, plug it into your power supply, and go. 
electrophoresis technobjy. EGelsTMmake With E-GelsTMyou don't have to  prepare 
electrophoresisfaster, easier, and more ( buffers; weigh, melt, and pour agarose; 
convenient than ever before. . - 8 

. 'iB or wait for your gel t o  solidify. 
E-GelsT"arebufferless, precast Simplify and accelerate your 

agarose gels that allow you to  

-%I 

electrophoresiswith E-GelsT! 
perform electrophoresis a t  Least Call Invitrogen today and 
two-times faster than conventional order a Starter Pak of 1.2, 2, or 
methods. Each E-GelTMcontains al l  of the - 4% E-GelsT! See for yourself why 
elements you needfor high resolution electrophoresis- E-GelsMare the innovationthafs replacing 
agarose, an ion exchange matrix for proper buffering conventional agarose gel electrophoresis. 
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A CLOSELOOKAT HYDRATION degrees cooler than the present average. rapidly (within a few hundred thousand 
The hydration of aluminum oxide surfaces Changes in the Holocene of several Cel- years). One way to explain the records is 
is of significance in areas ranging from sius degrees, including two cool events if mostly small plankton recovered much 
catalysis to the weathering of rocks. De- during the Little Ice Age, are evident in more rapidly than grazers from the extinc-
tailed understanding of these hydration both records. Globally distributed instru- tion. Most of the carbon production was 
processes is hampered by experimental mental records show that land air tem- recycled at shallow levels and not pro-
difficulties in preparingreproducible, well- peratures have generally increased by cessed through the food chain, which 
characterized surfaces and in interpreting about half a Celsius degree since the turn would have transferred it to deep levels. 
the relative impact of hydration on their of the century. Pollack et a1 (p. 279) ana-
properties. Theoretical studies, however, lyzed borehole temperature estimates PREORGANIZEDRNA ENZYME 
have often used small systems as more re- that covered a large geographic area in The existence of biologic RNA molecules 
alistic scenarios were not computationally the Northern and Southern Hemispheres. that catalyze reactions, the almost exclu-
tractable. Hass et a1 (p. 265) use ab inito The borehole data are consistent with air sive purview of proteins in present-day 
molecular dynamics calculations with rela- temperature records and show that the biology, has lent credence to the idea 
tively large unit cells to study the complex 20th century has been the warmest glob- that metabolic pathways in early life 
dynamics of water adsorbed on aluminum ally of the last five. were regulated by RNA enzymes. Golden 
oxide. They show that the water readily et al. (p. 259; see the Perspective by 
dissociates and that at higher surface cov- Westhof and Michel) present the three-
erage, collective effects such as proton AROUNDTHE BEND dimensional structure of such an extant 
transfer reactions are observed. ,hotonic m,inwhich a periodicar- enzyme, the group I intron from Tetrahy-

q m e n t  of maMals with differ& ; mena, which excises itself during the 
TRACINGA TRACER &k t r i c  c o r n  w ~ r  t maturation of the parent RNA molecule. 

Osmium in the ocean and ocean sedi- anges where light will propagate, They describe the binding site used to 
ments has the potential to become an im- ,have been used t o  guide millimeter- hold the attacking nucleophile, a free 
portant tracer of continental weathering, emisions amund a sharp comer. 1 guanosine nucleoside, and the substrate 
but first its behavior in the ocean needs to u n  et (p274;see the story by containing the phosphodiester bond that 
be better understood. One problem is that is broken in the first step of the reaction. 
it is present in trace amounts (parts per ! 

I 

This RNA enzyme bears a remarkable re-
trillion in sea water) so it has been diffi- semblance to  present-day protein en-
cult to measure its concentrationand iso- zymes in exhibiting an organized active 
topic ratios. By achieving very low blank site, already structured to accommodate 
levels, Levasseur et a1 (p. 272) have now substrate and guanosine. 
measured osmium concentrations and 
isotopic ratios directly in two depth pro- MINIMIZING METHANE 
files in the Indian Ocean. Osmium con- Northern wetlands are a major source of 
centrations are constant with depth, in Watson) constnrGed -dimensional atmospheric methane, a greenhouse gas. 
contrast to some prior work, and imply photonicq s t a k  from q u a e  anays of Net production from the wetlands is 
that the stable osmium species in the thin rods ma& of high dielectric mate- known to be modulated by bacteria that 
ocean may be an organic phase. .iaL hey achieved ;rero-loss trans&- are capable of methane oxidation, but 

ion around a 90 degrees bend that these methanotrophs have proven diffi-
CLIMATE CHANGEFROMTHE was sharper than one wavelength of cult to track down. Dedysh et al. (P. 281) 
b l T O M  UP q&t, a result difficult to  achieve with now report on the isolation of methane-

Typically, a change in stable isotopes, conventionald i d e c ~ cw ~ @ d ~ ~ .oxidizing bacteria from the peat bogs of 
abundance of trace elements, or the dis- . ,  West Siberia. These isolates, which have 
tribution pollen are used to  infer past a moderately acidic pH optimum, com-
temperature changes in a climate record. THEOCEAN PLAYSOPOSSUM prise a novel phylogenetic group of 
Two reports use the planet itself to infer The end-Cretaceous extinction, thought methanotrophs. 
past temperatures. Dahl-Jensen et al. (p. to be caused by the impact of a large as-
268) report results form measurement of teroid into Earth, devastated productivity ON GUARD 
actual temperatures in the thermally in the oceans; the normal transfer of pho- In plant guard cells, as in many cells, cellu-
equilibrated GRlP and Dye 3 ice cores in tosynthetically produced carbon between lar signaling molecules mediate responses 
Greenland several years after drilling shallow and deep layers ceased. Such a to  hormones and environmental influ-
ceased.They fit the temperature record by dead ocean, known as a "Strangelove" ences. Pei et aL (p. 287; see the Perspec-
using Monte Carlo methods to simulate ocean, is recorded by the homogenization tive by Grill and Ziegler) show that farne-
how the accumulation and flow of the ice of carbon isotopes with depth in the sylation, or attachment of a lipid moiety 
sheet and thermal diffusion modified the ocean. D'Hondt et a1 (p. 276) show that to a target protein, is critical in regulating 
temperature profile through time.Analysis the carbon isotope record seems to imply the response of ion channels in the guard 
of the GRlP record, which extends t o  that a Strangelove ocean persisted for 3 cells to the hormone abscisic acid. Ab-
about 50,000 years ago, suggests that million years after the extinction, even scisic acid directs the guard cells to close 
temperatures at the Last Glacial Maxi- though the fossil record shows that many stomata on the surface of the leaf, thus 
mum in Greenland were about 23 Celsius phytoplankton in the oceans recovered respondingto drought conditions. 

COIMINUU) ON C*GL 199 
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CANDIDATE TUMOR 
SUPPRESSORGENE 

A significant number of human cancers 
show allelic loss at chromosome l lq22-
24, suggesting that this genomic region 
encompasses a tumor suppressor gene. 
Wang et al. (p. 284) found that one of the 
genes mapping t o  this region, PPPZRlB, 
contains sequence alterations-some of 
which are predicted to  disrupt function-
in a subset of lung and colon tumors. The 
PPPZR18 gene encodes a subunit of the 
serine-threonine protein phosphatase 2A, 
a key signaling protein that has already 
been linked to  cell growth control. 

HOLDING DEATH IN CHECK 
The tumor suppressor p53 can induce cell 
death through its activity as a transcrip-
tion factor or by transcription-indepen-
dent mechanisms. Bennett et aL (p. 290) 
found that in vascular smooth muscle, fi-
broblast, and mesangial cell lines, p53 re-
cruited a preformed pool of death recep-
tors (Fas or tumor necrosis factor receptor 
type 1) to  the surface, where they are ac-
tivated. Inhibition of the Fas pathway pre-
vented p53-induced cell death. This Colgi-
localized pool may explain why many tu-
mor cells that are resistant t o  p53-in-
duced cell death are also resistant to  Fas-
induced cell death-the death receptor 
may be held prisoner in an intracellular 
store, no longer able to  get to  the surface 
to initiate death. 

THEMAKINGOF DRUGADDICTION 
It is not clear why some individuals seem 
to  use drugs in a controlled way over long 
periods of time while others become ad-
dicts, that is, uncontrolled drug users. 
-Ahmed and Koob (p. 298) show that rats 
allowed to  take as much cocaine as they 
want for only 1 hour a day develop a 
long-lasting, low and stable drug intake 

pattern. However, i f  they have access to  
the drug for 6 hours, they tend t o  take 
more and more of the substance over 
time. In addition, they have a tendency to  
take large quantities of the drug right 
from the start. The authors describe this 
apparent change in brain chemistry as a 
change in "hedonic set point." 

SELECTIVEGENEEXPRESSION 
Methods t o  control the expression of 
genes can be important after gene thera-
py, for example, or in transgenic systems. 
Werstuck and Green (p. 296) describe a 
new technique based on the application 
of engineered RNA molecules. Short RNA 
aptamers can bind to  drugs and to  DNA in 
such a way as to  control expression from 
selected genes. 

DOUBLE DUTY 
Phosphoinositide 3-kinases function in 
the control of numerous cell processes in-
cluding proliferation and protection of 
cells from apoptosis. Despite its name, 
phosphoinositide 3-kinase y (P13Ky) can 
catalyze phosphorylation of proteins as 
well as phosphoinositides, but the biologi-
cal consequences of the two activities has 
been unclear. Bondeva et aL (p. 293) pre-
pared chimeric molecules in which the 
catalytic core of P13Ky was replaced with 
correspondingsequences from other P13K 
family members. Some of the resulting 
molecules had exclusively protein kinase or 
phospholipid kinase activity.Analysis of the 
chimeras indicated that whereas lipid 
phosphorylation is required for one 
biological action of PI3Kythe activation 
of protein kinase B-the protein kinase ac-
tivity of P13Ky appears to couple it to acti-
vation of the mitogen-activated protein 
(MAP) kinase ErE.Thus, the two enzymatic 
activitiesof P13Ky may allow it to distribute 
activation signals to distinct targets. 

TECHNICAL COMMENT SUMMARIES 

IGF-I and ProstateCancer The full text of these comments can 
www.sciencemag.org/cgi/contentlfuLV2821 

In a prospectivestudy (Reports, 23 Jan., p. 563), J. M. Chan et al. investigatedthe relation 
between concentrations of insulin-like growth factor-l (ICF-I) in the blood and prostate 
cancer risk in a sample of 152 patients with prostate cancer and 152 healthy men. "A 
strong positive associationwas observed." 

C. Schaefer et al. also "conducted a prospective study of ICF-I and several aging-
related disorders." Data from their sample of 45 patients indicated "that there was no 
association between rates of prostate cancer and serum concentrations of ICF-I." 

In response, Chan et aL state that the discrepancy in findings "could be the result 
of several differences in methods between the two studies." They note that two other 
studies have found a link between ICF-I and prostate cancer, but agree that "the findings 
of Schaefer et al. underscorethe need for further prospective studies." 
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Introducing GIBCO BRL CONCERT Nucleic Acid Purification Systems. 
Take transfection, cloning, sequencing, and PCR to an enhanced 
level of performance with new GIBCO BRLB CONCERT'" Nucleic 
Acid Purification Systems: 

P l a s m i d  P u r i f i c a t i o n  
Use the new High Purity anion-exchange, gravity flow 
columns to obtain transfection-grade plasmid DNA. 

Use the Rapid silica-based spin cartridges to purify plasmid 
DNA for cloning, sequencing, and other enzymatic reactions. 

G e l  E x t r a c t i o n  
Purify 40 bp to 10 kb DNA fragments from TBE or TAE- 
buffered agarose gels using spin cartridges or a loose resin 
format. 

H More Technical Information 
www.lifetech.com 

P C R  P u r i f i c a t i o n  
Separate 80 bp to 20 kb PCR fragments from enzymes, primers, 
nucleotides, and other impurities with spin cartridges. 

The CONCERT Nucleic Acid Purification Systems include buffers 
and protocols to ensure reliable, consistent results. These systems 
work in concert with other GIBCO BRL brand products you know 
and trust. 

Contact your local Life Technologies representative for additional 
product information. 

U.S. Academic and Government ~ I & ~ ~ % ~ - L I N E ' :  (800) 8286686 

U.S. Industrial OrdemH-LINE: (800) 874-4226 

Internet Ordering: wwwMetech.com 

LIFE @ TECI-NOLOCIES. 

Producer of GIBCO BRL Products 

U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Industrial Fax Orders: (800) 352-1468 ~hese pmduns are for labaamy -h use only and are not intcndd for human 
Latin America Orders: To O~~~~/TECH-LINE: (301) 610-4027 Fax: (301) 258-8238 or animal diagnostic, Uumpmtic, or o h  clinical uss. unless otherwise stated. 
Canada Orders: To Order: (800) 263-6236 TECH-LINE: (800) 757-8257 Fax: (800) 387-1007 01998 Life Tshnologics. Inc. 98-30CRE 
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The OpenGeneTMAutomated DNA sequencing System. ' 

The fasfe ~ fway to get results. 

The OD(AGIIIIITMsystem by Visible Genetics. A system intelligent enough to perform a 

complete range of automated DNA electrophoresis applications. Powerful enough to 

deliver a versatile, fully integrated genetic analysis platform for obtaining reliable, 

reproducible results. And now, faster than ever. 

The latest breakthrough in the system, our ZDye 

MicroGene Clipperm is a compact sequencer that lets you 

sequence 8sampks of 400 bares injurt over 30 minutes -with 99% 

accuracy. No other sequencer provides such rapid throughput. 

At just 14x 14cm, the ultra-thin MicroCelm cassette places smart 

science -and the convenience of a disposablegel cassette -in the 

palm of your hand. Total time to cast a gel: 3 seconds. 

4 Preparation time is also minimized with the Gel Toasterm unit 

which photo-polymerizes the MicroCel cassette consistently and 

uniformly in 3minutes. 

GeneObjectsm software is a powerful analysis and data 

management tool. And it's easily customized to meet your lab's 

specificneeds for sequencing and fragment analysis, patient-based 

assay management and the networking of multiple sequencers. 

Plus is the fastest system to learn. 

V e r y  F a s t .  V e r y  e a s y .  V e r y  s m a r t .  
Circle No. 13 on Readers' Service Card 

How fast is the OpenGene 
system? Very. 

For example, in just 7 

minutes, you'll know your 

sequence is working when 

the primer peak appears. 

As well, many fragment 

assays can be processed 

in under 20 minutes. 

And with instant lane 

alignment, there's no 

faster time to result. 

If the Opm6ene system 

by Visible Genetics 

sounds ingeniously fast,I it is. And it comes at a 

tery affordable price. 

Nhich means you just 

might want to act quickly. 

Give us a call and we'd 

be pleased to arrange a 

test-drive. 

700 Bay St., #I000 
Toronto, OM Canada M5G 1Z6 

Toll Free.: 1-888-463-6844 

NAmerica: Tel. 416-81 3-3240 
Fax 416-813-3262 

Europe: Tel. 31 (0) 71 523-1428 
Fax 31 (0) 71 523-1 620 

For research purposes only. Not for 
use in diagnostic procedures. I 

VISIBLE 
GENETICS INC. --

GPS Coordinates: N 43' 39.530. W 0 7 0  23.190. 
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- , L- , "The Beacon" System is the 
rn h simplest, fastest, most 

. I 

m 
I 

/ versatile method for Fm 

d 

F 
measuring macromolecular 

\ 

A interactions." 
James R. Lundblad, M.D., Ph.D. 

Oregon Health Sciences University 

"The availability of inexpensive and simple fluorescence 
polarization instrumentation for measuring macromolecular 
interactions has removed this method from the sole realm of 
the physical biochemist and made it more accessible to the 
molecular biologist," continues Dr. Lundblad. Indeed, as 
fluorescence polarization (FP) detects a change in molecular 
volume, its versatility spans applications from protein-protein 
and protein-DNA binding to degradative enzyme assays. 
Benefits of FP with PanVera's Beacon ZOO0 Svstem: - 
.sensitivity to 10 femtomoles/ml 
.only I00 p.1 of sample required 
.variable sample temperature control, 6-65°C 
.real-time measurements, in solution 
.can replace filter binding, precipitation and radioisotopes 
.easy filter exchange for use with multiple fluorophores 

Competition curve showing lhe abilily of estradiol to 
displace an intrinsicaliy fluorescent emogen ligand (ESI 1 
from a human recombinant emogen receptwQ (hrER- 
p/ES I complex). 

Call PanVera today for inforrnatiol 

(In the USA and Canada ) 

Lundblad. J. R.. et a/ .  Fluorescence polarization analysis of protein-DNA and protein-protein interactions. Molec. Endocrinol., 10, 607- 6 12 (1 996). 
Laurance. M. E.. etal. Differential activation of viral and cellular promoters by human Tiell lymphotropic virus-I Tax and cAMP-~Y~S~O~SN~ element modulator isofonns. J. Bid. CChem., 272. 264&2651 (1997) 
Lundblad. J. R.. et ab. Adenwirai EIA-associated protein p300 as a functional homoiogue of the transcriptional coxtivator CBI! NaNre, 374, 85-88 (1995). 

PanVera Corporation, 545 Science Drive, Madison, WI 5371 1 USA 608-233-5050 Fax: 608-233-3007 E-mail: info9panvera.com unmn.pamera.com O 1998, PanVera Corporation 
France: TaKaRa Blomed!cai Europe S.A 33-14 14741.14 Greece: Bega Ud 3&1-3300403 Isracl: Zml. Ud. 972-3-5462269 Wieaiand: JURO Suppyffi 4141-2262040 
Germany: MoBTK GmbH 49-55 1-371062 India: B~obus~ness Development Agency 9 1 .I I .559482O Japan: TaKaRa Shun, Co.. Ud. 81-77543-7247 UK: Cam* Eowience 4441223-3 I6855 
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I The Neu, ABI PRISMa 
377 Genetic Analysis System 

ABI, Worldwide, laboratories of d sizes have 
standardized their genetic analysis 

methods on the ABI PRISM 377 system. The reason? 
The ABI MM 377 system delivers the performance 
they need now-and in the future. 

Fact. The new ABI b 377 system offers enhanced 
performance with ongoing &dmical inndons  such as: 

BigDyem Terminators New Neural Net Tracker 
96 Lane Upgrade 900 Base Reads 

Fact. You can configure the ABI Prus~ 377 system to 
meet your throughput and budget requirements today, 
with models from 18 to 96 lanes, and easily add 
capability as needed. 

Fact. The new ABI PRISM 377 system is so versatile, 
you can automate applications from genome sequencing, 
to hetemzygae detection, to microsatellite and STR 
analy5is, and more. I ,  t 

Fact. A broad range of convenient application kits and 
fully integrated software packages optimized for the 
ABI PRISM 377 system ensure accurate results. 

I Fact. The ABI  pars^ 377 system streamlines data 
analysis with BioLIMSI*, an open database manage- 
ment system. 

I Fact. Worldwide customer service and support ranked 
best in the industry.' i 

I 

I Fact. The ABI PRJsM 377 system was developed and 
is supported by a single organization-PE Applied 
Biosystems, the world leader in genetic analysis. 

There has never been a better time to buy an ABI 
377 system. Because now, the ABI PRLsM 377 

system gives you all the performance you need, with 
the throughput you want, and the value you've bee 
waiting for. 

So, if you're looking for performance, look into 
the new ABI PRISM 377 system. Call your local 
PE Applied Biosystems sales representative tod 
or visit our web site. + 

-m 
?E Applied Biosystems 

I U # d ~ r n ~ , ~ T & l - 8 0 0 - 3 4 5 - 5 2 2 4 h x : 6 5 0 6 a & 5 8 8 1 1  
~ ~ , ~ T ~ 4 @ ~ 6 1 0 3 708301 Far:49(0)6103708310 
~Toyo,Japn1:wn~hx:w~)380-8505 

Aurlcl Ucxico C&, M6x)coTsl: 52-5851-7077 Fa: 52-5-$6)38223 
Melbowns, kmbJla Tsl: 1 -8O&W-747 Far: (00) 921 218502 

New Neural Net Tracker 

Accurate, Robust 
BigD ye" Terminators 

Linkage Mapping Set Version 2 

Expert Worldwide 
Service and Support 



Performance, Not Promises, 

IFrom The World Leader
I In Genetic Analysis 

96 Lane Upgra.de 

BioLIMSTM-Automated 
Data Management 

Versatility-Sequencing, 
Genotyping, Mutation Detection... 
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Background picture: Imuline, computer generated molecular m o w  

When the going gets tough, FOR 

MasterTaq gets going m 
The Eppendorf MasterTaq Kits are designed to ensure 
improved yield and reliable PCR products. 
The TaqMaster (5x PCR Enhancer) has been specially 
developed to improve the amplification of difficult 
ternplates by stabilizing the enzyme 
procedure. TaqMaster improves the 

during the reaction 
thermostability of 

the ~ ~ ~ e n d o r f ~ a ~  DNA Polymerase and makes it-less 
sensitive to exogenous PCR-inhibiting contaminations. 
Impure and GC-rich templates show increased yields 
and reproducible results. 

The Eppendorf MasterTaq Kit includes the TaqMaster 
(5x PCR Enhancer), Eppendorf Taq DNA Polymerase, 
Reaction Buffer (lox) and MgCI, Solution. 

~1g.1: &npmmmn d 8 ~ B U  rRlU gww ng. 2: hdl l iuuon of a w o n  speci~c 
from Dt .1  ganank .I- DNA DNA hmgnnnt trom ganomk blood DNA 
PCR ~ 8 %  d o m u d  horn mnomlc &a8 PCR was omlormad from human aammoc The Polymerase Chain Reaction (PCR) Is protected by patent. The patent Is held by Hoffmann- 

La Roche. Products marked "licensed for PCR" are sold under licensing arrangements with 
F. Hoflmann-La Roche Ltd.. Roche Molecular Systems, Inc, and The Perkln-Elmer Corporation. 

usmg dl& ~ a q  DNA P&TIWWS~E~U ~ o o d  wm dflennt ~ a q  DNA ~dykerares 
volumm of h a  PCR reactions wen, m a l d  Eoual volumes of the PCR reactwns were 
by gel electmphoresls. analyzed by gel electmphffesls. 
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Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207. Phone 800-421-9988 or 516-876-6800. Fax 516-876-8599 

website: www.eppendorfsi.com . e-mail: eppendoff@eppendorfsi.com 



The Leading Edge 
in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service o f  

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

biochemical products for 

investigating cell signaling 

pathways in the central and 

peripheral nervous systems. 

I PRODUCTS FOR 
S I G N A L I N G  PATHWAYS I 

DISCOVER WHAT 

THOUSANDS OF 
NEUROSCIENTISTS 

HAVE ALREADY FOUND. 

Pure Excellence 

The consistent quality and 

high purity of RBI products 

are recognized worldwide. 

All are backed with detailed 

documentation, including 

structures, physical properties 

and references to protocols. 

Visit-us at the 
1998 SFN Meetlng 

Booth 717, 719 

RBI Provides the Most Comprehensive 

Selection of Specific High-Purity 

Compounds to Study Signaling Systems. 

SIGNALING INNOVATION 

Expertise, Support and 
Service You Can Trust 

We develop and manufacture 

many of our products, so you 

can count on us for expert 

technical support and 

responsive customer service. 

RBI is a Member o f  the Sigma-Aidrich" Family o fCompanies 

Tel: 508.651.8151 Fax: 508.655.1359 www.callrbi.com 

Make the RBI 
Discovery Today 

The 1998 RBI Catalog 

features over 1,600 research 

products for neuroscience, 

signal transduction and 

peripheral nervous system 

studies. We offer the most 

complete listing of high-purity 

neurochemicals in the world. 

For a free catalog, call 

us a t  800-736-3690 

or 508-651-8151 or 

visit our web site at: 

www.callrbi.com. RBI - i t  

could be the most important 

discovery you make today. 
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SCIENCE, 3 July 1998 

DISPENSABLE companion 
iearchers, teachers, clinicia 
ommunlcators of al l  31 pes 
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... Bibliographies Made Easym 

O N L I N E  SEARCH TOOL 
Access and search more than 100 remote 
bibliographic databases such as MEDLINE 
and many university library catalogs from 
within EndNote. 

*Transfer your results directly into your 
EndNote database! 

REFERENCE DATABASE 
Create an unlimited number of EndNote 
databases. 
Store abstracts, keywords, and notes. 
Link to full-text articles on the Web. 

I-STEP B IBLIOGRAPHY MAKER 
Create t -step bibliographies~~ from within 
Microsoft Word (Mac and Win) and 
Wordperfect (Win). 
Insert citations and format bibliographies 
without leaving your word processor. 
Includes more than 300 bibli- 
ographic styles (e.g., APA, 
Science, Nature). 

Compatible w i t h  most 
Windows and 
Macintosh computers. 

DOWNLOAD A FREE 30-DAY TRIAL VERSION FROM OUR WEBSITE! 
lJq 
SOFTWARE INC 
The EndNote Company 

Australia (+61) 66.58.3874 FrancelSwitzerland (+33) (0) 1.42.46.00.42 Germany (+49) (01 69.970841.11 Japan (+81) 3.3502.6472 800 Jones Street Berkeley California 94710 USA 
Baltic nations/Scandinavia/Russia (+46) 481.511.23 UKIlreland (+44) (0) 1865.784800 PHONE 800.554.3049 OUTSIDE USA 510.559.8592 
0 Copyright 1998 Niles Software, lnc. EndNote is a registered trademark of Niles Software, Inc. All trademarks are the property of EMAIL inf~@nileS.~~rn http://www.niles.corn 
their respective companies. 
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C fluorescent sequencing. Now with even 
more choice. 

Thermo Sequenase II and 
DYEnamic ET terminator kits 

r Your method o f  choice may be fluorescence for D N A  

sequencing, but do the dyes and enzymes you're using leave 

L you no choice when it comes to  the sequencing platform? 

3 

The new combination for sensitive, robust 2 

Now the innovators who brought you the original Thermo 

SequenaseTMintroduce two new dye terminator kits 
- featuringThermo Sequenase II. This new enzyme is tolerant 

t o  higher salt concentration, allows for even shorter cycling 

times and has improved performance with high G-C 
r templates. And, used in conjunction with rhodamine-based 

terminators, you can now run your sequencing on any 
'L
-'P platform you choose. 
'.,Y 

The DYEnamlcTMET Termmator Cycle Sequencing Kit gives 

you the high sensitivity of fluorescence energy transfer with 

easy excess dye terminator clean up. Or; if you're looking for 

better band uniformity, the Thermo Sequenase II Dye 

Terminator Cycle Sequencing Kit uses a proprietary buffer 

mix combined withThermo Sequenase II t o  deliver the best 

results today. ' 

So now the choice is yours. For more information about 

Thermo Sequenase II and DYEnamic ET terminators,visit us 

at www.apbiotech.comlTSII or  call your local sales 

representative. 
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New REDTqt DNA Polymerase. 
The Benefits Are Easy To See. 
REDTaq is an entirely new Taq polymerase from Sigma. It pre 
vides the same performance as Sigma's standard Taq, but it's 
easier to see and more convenient to use. When REDTaq is 
added to a tube, a thin red layer is visible at the bottom, so 
you'll never again wonder where you left off pipetting. REDTaq 
also makes it easy to confirm proper mixing of samples. When 
the red color is uniform, the solution is thoroughly mixed. 

No Loading Buffers Required 
With REDTaq, postPCR samples are dense enough to be loaded 
directly onto an agarose gel. The red dye serves as a tracking 
dye, migrating a little faster than bromophenol blue. 

Greater Reaction-To-Reaction Consistency 
Because new REDTaq is formulated at one unit per pi, it's easier 
to pipette accurately. A uniform amount of enzyme gdded ensures 
consistency in the amount of end product. 

Patent pending. 

D I S C O V E R  T H E  C H E M I S T R Y  B E T W E E N  U S  
SlOMA BOX 14508 ST. LOUIS MISSOURI 63178 USA A - of me SmeMMsh F a l l y  



are both just 

per unit throzlgh 

November 15, 1998* 
Worldwide Special Offer Pricing 

New REDTaq And SigmaStandard Taq 
DNA PolymeraseAre Now Specially Priced. 
Until November 15, 1998 you can save a bundle by trying new 
REDTaqor standardTaq at our special low price of 16cents per unit. 

Ordering Information* 
To order Sigma REDTaq or Standard Taq DNA Polymerase, call 
1-800-325-3010. Please refer to promotion number SI-630, to 
ensurethat you receive special pricing. Foracopyof the new Sigma 
PCR products brochure featuring kits,equipment, enzymes, reagents 
and accessories, referencecode BXR when calling. 

Product Number D 4309 REDTaq DNA Polymerase and l o x  buffer 
with MgCI2 ( 1  unit/ul) 

50 units 250 units 2,500 units 

Product Number D 1806 Taq DNA Polymerase and l o x  buffer 
w i t h  MgCI2 (5 units/ul) 

50 units 250 units 1,500 units 

Product Number D 4545 Taq DNA Polymerase and l o x  buffer 
minus MgC12 (5 units/uI) 

50 units 250 units 1,500 units 
*10,000unit maximum at promotional price. 

SIGMA 
YAY Circle No. 44 on Readers' Senrice Card 

Australia 
SIGMA-ALDRICH PTY., LIMITED 

Free Tel: 1-8~800-097 
A $.26 per unit 

Austria 
SIGMA-ALDRICH HANDELSGmbH 

Tel: 01-605-81-10 
DM ,30per unit 

Wg ium 
SIGMA-ALDRICH NVISA 

Free Tel: 0800-14747 
BF 6 per unit 

Canada 
SIGMA-ALDRICH CANADA LTD. 

Free Tel: 800-565-1400 
$ Cdn .24 per unit 

hach Republic 
SIGMA-ALDRICHs.r.0. 

Tel: 02-2317 361 
DM ,30per unit 

Finland 
SIGMA-ALDRICH FINLAND 

Tel: 09-350-9250 
SEK 1.25 per unit 

France 
SIGMA-ALDRICHCHIMIE S.a.r.1. 
Tel Num6ro Vert: 0800 21 14 08 

FF (HT) -96per unit 

Gennany 
SIGMA-ALDRICH CHEMIE GmbH 

Free Tel: 0800-5155 000 
DM .30per unit 

Greece 
Sigma-Aldrich(O.M.) Ltd. 

Tel: 01 9943830 
DM ,30per unit 

Hungary
SIGMA-ALDRICH Kfl 
Tel: (06-1) 269-6474 

DM ,30per unit 

Ireland 
SIGMA-ALDRICH IRELAND LTD. 

Free Tel: 1-800200888 
IR f 0.11 per unit 

lsraei 
SIGMA ISRAELCHEMICALS LTD. 

Free Tel: 1-800-70-2222 . 
US $16 per unit 

Italy
SIGMA-ALDRICH S.r.1. 

Telefono: (02) 33417310 
Lire 280 per unit 

fhe Netherlands 
SIGMA-ALDRICHCHEMIE BY 

Tel Gratis: 0800-022 90 88 
Hfl ,32per unit 

m a y
SIGMA-ALDRICHNORWAY AS 

Tel:2209 1500 
SEK 1.25 per unit 

Poland 
SIGMA-ALDR1CHSp. z 0.0 

Tel: (061) 823-2481 
DM ,30per unit 

Portugal 
SIGMA-ALDRICHQUiMICA, S.A. 

Free Tel: 0800.20.21.80 
PTAS 24 per unit 

Spain 
SIGMA-ALDRICHQUfMlCA S.A. 

Free Tel: 900-10-1376 
PTAS 24 per unit 

Sweden 
SIGMA-ALDRICH SWEDENAB 

Tel: 020-35 05 10 
SEK 1.25 per unit 

Swiberland 
SIGMA CHEMIE 

Swiss Free Call: 0800 80 00 80 
sFr -24per unit 

United Kingdom 
SIGMA-ALDRICHCOMPANY LTD. 

Free Tel: 0800 717181 
f .10 per unit 

United States 
SIGMA 

Call Collect: 314-771-5750 
US $16 per unit 



the new TR717 Microplate 11 inomr 

om Tropix. Now you can enhance your efforts with 

sensitive detection of  bioanalytes from the leaaer 

luminescence. Only Tropix brings you a ful l  line of 
with 

,,ratched luminescent reagents, assays and instrumentation C ~ m m a n d  tion of features 

designed for optimal performance in your lab. 

hout external PC 

remperature control oprlon 

To r e q u e s t  a free TR717 L u m i n o m e t e r  b r o c h u r e  

or  to learn more about T r o p ~ xreagents and 
systems, call 1- 800-542-2369. 

TRQPIX 
47 Wiggins Avenue 
Bedford, Massachusetts01730 
USA 
Tel: 781-271-6045 

800-542-2369 
Faz 781-2758581 
E-mail: info@Ptropi~com 

YE APPitEDBtOSYSTEMS 
USA 
Foster City. CA 
T& 800-345-5224 

650-570-6667 
FW 650-638-0884 

turope 
Langen, Germany 
Tel: 49  6103 708 301 
Far 49 6103 708 310 

Canada Lotin America PE Applied Biosystems 
Mississauga, Ontario Mexiw City. Mex~co 
Tel: 800-668-6913 Tel: 52-5-651-7077 

905-821-8183 Fax: 52-5-593-6223 
Fax:905-821-8246 

Australia 
Japon Victoria 
Chiba Tet (03) 9212-8585 
Tel:(0473) 80-8500 Fax: (03) 9Z12-8502 Trcpix is a registered trademark and TR717 is a trademark of Tropix, Inc 
Fax: (0473) 80-8505 PE Applied Biosystems is a trademark of the Perkin-ElmerCorporation 

01997 Trvix, Inc All rights reserved. Printed in USA. 
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M a p p i n g  o f  C o n t a c t  S i t e s  

IRim (W)-specificAb-epitope determined 
by usingJerini PepSpots 

. I 

~--Dmrdincubation with secondary HRPO-labeledantibody 
B-~~daM-@antibody 
C- mqpped epl'ropeof a M - s p t d c  antibody 
mm:~etaL,MNRE1997,W390,p.7477 

Applications for Cellulose-Bound PepSpotsTM 
Antibody epiipe mapping 
Mappingof receptor-ligandinteractions 
Characteriuationof protein modulesmediating signal transdudion 
Mappingof recognitionsequencesfor heat shotk proteins 

Experiencethat can't besu-
Utilizeour comprehensivedetectionservicle: 
Send us your proteinlantibody,we do the detedionof the Pepspots 

300kp(ides for 25% 5 
(valid until Mov 30,1998) 

Empm~tkdqwiw phona +49404926392lerinl usoffice: 
far +4!J-3043926395 SOlN.FmAt%eet phone8W-91611075 
d bkwok@Mde w far 910-769-2249 

BIO TOOLS GmBH Dl2489Bedin-Gmmy m wrmjerini.de N.C 28401 email wdgr@wilmington.net 
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cDNA S e l e ~ r ~ u r ~  nlr 
IUusV16cm iqM b y M  Dew poster an o f h  port-WU'l era 

The ClonCapture cDNA Selection Kit (~1056-1) can 

Representation in Positive clones after 
Gene original library (%I hybridization (YO) Enrichment 

Dad1 0.005 27 5.4 x lo3 

get you the clones you want in 2-3 days without 

l ibrary screening. Al l  you need is  a 200-600-bp 

probe for your target gene. ClonCapture is based 
Tobl 

on proprietary technology that utilizes the RecA 

protein to create and stabilize a hybrid between 

the probe and double-stranded plasmid DNA. 

GBP 

IAP 

Estrogen receptor 0.005 

Bcl-x 

RPA 
These target clones are then captured on magnetic 

beads, a l lowing you t o  e f f ic ient ly  screen an 
* 7 b 1 0 0 %  of positive clones were confirmed by sequencing. 

enr iched populat ion fo r  fu l l - length c lones.  

ClonCapture i s  compat ib le w i t h  al l  p lasmid Save even more time by choosing a high-quality 
CLONTECH premade library. Visit our web site at 
1ibraries.clontech.com for a full listing! 

libraries-no need for single-strand conversions. 

Call and order today! 

In Germany please contact CLONTECH GmbH Tel: 06221 34170 Fax: 06221 30351 1 
In the UK please contact CLONTECH UK Ltd. Tel: 01256 476500 Fax: 01256 476499 
In Japan please contact CLONTECH Japan Ltd. Tel: 03 5643 3271 Fax: 03 5643 3252 
Aultralia: 61 2 9417 7886 1 Aunrla and Eanern Europe: 43 1 889 1819 1 Balgiun/Luxamburg: 0 8 W  1 9815 1 
Canada: Now call CLONTECH direct - 8 W  662 2566 I China: BElJlNG YUANGPiNG BIOTECH 86 1068187551; 
GENE CO. LTD. 852 2896 6283; HW SCIENCE &TECHNOLOGY DEVELOPMENT CO.. LTD. 86 22 26847265: 
SiNO.AMERICAN BIOTECH CO. 86 21 6402 2371; WATSON BIOMEDICALS. INC. 86 21 65572386 1 Czach 
Republic: 420 19 65214 1 Eeypt 202 349 831 1 I Finland: 9708 5% 19 1 France: 33134 602424 1 Germany: 
CLONTECH GmbH 49 6221 34170 I Graaca: 301 51 53882 1 Hone Kong: 852 2646 6101 I India: 091 11 M 
21714 1 Imal:  972 4 9960595 1 bly: 55 5 (101871 1 Japan: CLONTECH Japan Ltd. 81 3 5643 3271 1 
Kona: 82 2 556 031 I 1 Malaysia: 603 777 2M)8 1 Mexico: 525 281 4718 1 The Nelharlandr: 31 33 495 W 94 
1 Scandinavia: 46 8 749 5940 1 Singapon: 65 775 7284 1 SpainPoflugal: 34 9 1 630 0379 1 Swlaarland: 
41 61 272 3924 Taiwan: 886 2 27202215 I Thailand: 662 530 3805 1 Tufkay: 90 216 385 6321 I United 
Kinedom: CLONTECH UK Ltd, r44 1256 476500 rev. 8/13/98 

N O W  Y O U  C A N .  

1020 East Meadow Circle. Palo Alto, California 94303 USA 
Tel: 800-662-2566 (CLON) 650-424-8222 Fax: 800-424-1350 650-424-1 088 

E-mail. products9clontech.com orders9clontech com Internet: www.clontech.com 
0 1998. CLONTECH Laboratories. Inc. 1~0897711 
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High throughput PCR. 
Within budget. 

7 
To order, call 

1-800 l5-5224 

I The new Dual 384-Well GeneAmp" PCR System 9700. 
You don't need more bench space to get higher PCR throughput. With a 

dual 384-well sample block, the GeneAmpa PCR System 9700 gives you 800% 

more sample capacity without a bigger base footprint. 

That means you can run 768 samples in just 1351 

square centimeters. And you can do it with the reliable 

thermal ~ e r f o m n c e ,  intuitive programming, and afford- 1 
Interchangeable 

ability that make the GeneAmp PCR System 9700 the blocks make it 
best price-performance value in thermal cycling today. easy to 

the capability of 
The new Dual 384-Well GeneAmp PCR System 9700 the CeneAmp PCR 

is ideally suited for a wide range of applications and is S'tem 9700 

Authorized for PCR. In addition to the new dual 384-well sample block, the 

system accommodates standard 96-well sample blocks and other f o m t s  as 

they become available. 

So, get more PCR per square centimeter. For information on the 

Dual 384-Well GeneAmp PCR System 9700, call P E  Applied Biosystems at 

1-800-345-5224. Outside the US., contact your local sales representative, 

or visit our website at www.perkin-elmer.com. 

FE Applied Biosystems 

Europe Langen. Germany Ta 49 (016103 706 301 Fax 49 (016103 708 310 Japan Tokyo Japan Te (047) 380.8500 Fax (047) 380.8505 L a t h  Amar iu  Mlam~. Florida TeI.(305)6704350 Fa .  (M5) 87MMO lmr tn l la  Melbourne. Australla Tel. 1 BW 033747 F a  81 39212-8502 

GeneAmp IS a registered trademark ol  Rocha Molecular Systems, lnc. Perkin-Elmer PCR reaoente are developed and manulaclured by Roche Molncular Systems. Inc.. Branchbuq. New Jersey. U.S.A. m P C R  p f c c s i s m v a n d  typakds 
owned by Hoflmann.La Roche, Inc, and F Hotlmenn-La Roche Ltd. Perkin-Elmer Is a registered trademark and PE Applied Biorysteme, Ff. ad Mkd Bixwlm M 
manufactures 11s products In accordance with the IS0 9WO qualw rystein requiremenfo. 
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G I B C O  B R L  P roduc t s  and  S e r v i c e s  
f o r  C e l l  Cu l tu r e .  

LIFE @-rEcwoLo~IEs. 
More Technical Information 
www.lifetech.com Producer of GIBCO BRL" Products 

U.S. Academic and Government Orders/rEc~-L~~~"' :  (800) 828-6686 '~hae poducts M for lsbnatay raearch use only and M nol inDndcd for h m a animal d i i i c .  

U.S. Industrial O ~ ~ ~ ~ S ~ E C H - L I N E :  (800) 874-4226 t h p u t i c .  n clinical uses. unless ahenvix d. OIW8 Life Tcdnolo$~r. Inc. 9809CRE 
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LY CREATE YOUR EXACT GRAPH 

create the exact technical graph you want with SigmaPlot. 
Insert multiple axes, choose the error bar direction, and 

calculations. Choose from more than 100 built-in SigrnaPlot 
equations or create your own unique models to curve fit 

" your data with the Regression Wizard or plot them instantly 

your data in real time. 
Execute powerful analytical &&wjll 
methods or produce exact &MOk b ~ kof 
graphs. SigmaPlot's OLE 
automation lets you access sdmifirraden- . 
S i M l o t  seamlenslyfrom m; h'tGfm: 

-hand-alone applications like #S s&MPbt by a d k  

embed Sigmaplot directly %k,ofli products 
within customized software. Desktop Engineeringmagazine 

Call way rt 
1-800.-ra 



I G  D I S C O V E R Y  

? -
3 ' < .Call for ~nareinfannaliun -.visit our web site. y 

US: 1-800-635-5577 (40w747-171111 . .~ . m o l d e ~ . ~ ~ m  5 

,,-2 

- - "  - -
Molecular 

I 
W +44-1293-619579 < .  

~ e n n a ~ y :+49-89-9620-2340 Devices, . -. --_  s 4 .

+El-797-32-2677 -. *-
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OUR PCR MYCOPLASMA 
DETECTION KIT SEES ALL 

TELLS ALL QUICKLY 
AND ACCURATELY! 

It is, simply stated, the best detection 
system available. Developed and 
manufactured by ATCC@, this PCR* kit 
can detect 0.1 to 1.6 colony forming 
units per 5 pl sample of all known 
mycoplasma contaminants including 
all eight of the most commonly 
encountered contaminants IM. arginini; 
M. fermentans; M. hominis; M. hyorhinis; 
M. orale; M, pirum; M. salivarium and 
Acholeplasma laidlawii). Up to 50 PCR 
reactions per kit. Easy to read results are 

clearly identified by gel electrophoresis. 
When your research is important, don't 

take the risk of mycoplasma contamination. 
ATCC has made it easy to be sure! 
ORDER TODAYI $225 (CAT. NO. 90-1 001 K) 

Pat. Pending 

When you want to  test for 
contamination but aren't properly 
equipped in your lab, send your sample 
to ATCC for fast, thorough, professional 
analysis. Samples received by 
Wednesday are tested and reported to 
you by Friday. Call for more information. 
The Polymerase Chain Raaclion (PCR) pmess is covered by palems 
omed by Hoffmann-La Roche. Inc. Use of me PCR procsss requires a 
license. ATCC PCR Mymplasma DetecSon S e w  are performad 
pursuant to licsnslng anangemems with Roche Molecular Systems. Inc. 
and Me Perkln-Elmer Caramtion. Also. 1 mu are Durchasina a PCR 
UVmplasma ~i fmm ATCC, pledse note ihat use ~i me PCR 
proces requires a license mat is ml pmvided wilh this kil. 

I y p l c a l  u e l  c lecrropnoresls  neaaout 
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Statistical 
product of 
ghnice T m a  I 

adyses, and presentation tools into a 
single, intuitive and cohemt deslrtop d- 

. ware~thatanyonecauusewithease. 

But don't let Statview's ease of use and 
flexibility f d  you ... under the intuitive 
inwke lies a powerful suite of amlys 

- th just got even more powerful with the 
d Statview 6. And now Statview is 

supported by tW?m&ukhrc.- the 
worldwide leader of statistical software, 
techaid support, codting and 
pdessioonl training services. 

SiatView brings its award-winsing flexibility 
to b& Macintosh and Windows (3.1,95 
and -m). 

SAS Institute Inc. 
Circle No. 14 on Readers' Service Card 

[centralized!. 
Web site 

for 
research 

news. 

Check it out at 

For more information, call the AAM News & 
, Ji&mmtion Office at 202-326-6440. Or send a 

maisage to webmast~ekaIe~.org .  
rn 
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