


The answer is.. TaqPlus" DNA Polymerase is 
an optimized blend of 
Stratagene's highest quality Tag 
DNA polymerase+ and Tag I you wouldn't 

templates to bring out the bands. 
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You have this idea. 

Could be great, could be a dead end. You're not sure yet because you can't see it. 

So you knock out a 3-D model on your Power Macintosh: Render it. Rotate it. Shade it. 

Run your model through a simulation. h c h .  

For more information by fax, call 800-503-3855; by mail, 800-732-3131, ext. 240. Or visit us on the Internet at http://www.apple.com. 
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Revert to saved. 

Modify your model. Run another simulation. W it. 

Thatk when you discover that itk only taken 30 minutes to figure out 

that it isn't a dead end after all. 

And it occurs to you: 

as  how powerful the 
computer makes you. 

It's not how powerful 
the computer is. 

~ d U * ~ m L g u l b & d b ~ . Y ~ 1 ) I m m m ~ ) , , ~ m w m ~  

Electronic Marketplace: http9/www.aaas.org 



The Web-Crawler Wars 

Interrogate the Genome 
The V~sible Man Steps Out 

Swlmmlng Agalnst a 
Supercomputlng Tide 

Mathematicians Open the Black Box 1361 

Science and ethics 

RESEARCH ARTICLE 

Inhibition of Transcription Elongation - 1 
Computational Materials Design with 

J. W. Conaway, W. M. Linehan, R. D. Klausne 
Digging into Caveolae 

Elongation: The Dire Consequences of 
Changing Partners 

A. Krumm and M. Groudine 

SCIENCESCOPE 

- .  Board of Reviewing Editors 

Frederick W. AH Douglas T. Feamn E k  F. Johnson Shiietada Nakanishi T. M. Rice Emil R. Unanue , 

Hany A Fonard Kim Nasmyth David C. Rube Geerat J. Vermeij -. , 
Klaus Frkdkh Roger k Nicoll EIW Ruoslahti Bert Vogelstein 
Roger I. M. Glass Staffan Normark Goafried Schatz Arthur Weiss . , 
Stephen P. Goff 
Peter N. Goodfellow 
Corey S. Goodman 
Peter Gruss 
Ira Hemkowitz 



f f ' l  
s.. .- - *< ;c 

:.: Fz COVER * 
- e $  , 

'%$*. . 
8 - us-S~mulation of highly turbulent compressible convection parallel computer systems. See page 1370 and the I - Lr - ', showing the vorticity (localized spin) of fluid motions special section on computational fluid dynamics begin- 

s 5. 
- 1  :a concentrated into an evolving network of vortex tubes ning on page 1353. [Simulation: D. Porter and P. 

-and rings near the upper surface. Such high-resolution Woodward on CrayT3D at Pittsburgh Supercomputing 
'. fluid modeling of solar convection is now possible with Center. Imaging: N. Brummell and D. Porter] 
* .  

Computer Scientists Rethink Their 1363 
Discipline's Foundations 

ARTICLES 
Keplerian Complexity: Numerical 1 _ 
Simulations of Accretion Disk Transport 

J. F. Hawley 

Turbulent Dynamics in the Solar 1370 
Convection Zone 

N. Brummell, F. Cattaneo, J. Toomre 

Modeling Ocean Circulation 1379 
A. J. Semtner 

Numerical Models of Caldera-Scale 1 385 
Volcanic Eruptions on Earth, Venus, and Mars 

S. Werner Kieffer 

Direct Evaluation of Electronic Coupling 1409 
Mediated by Hydrogen Bonds: Implications i'~~$~&.' 
for Biological Electron Transfer 3d*$$ 

P. J. F. de Rege, S. A. Williams, M. J. Therien ijk; 

Synchrony and Causal Relations Between 
Permian-Triassic Boundary Crises and 
Siberian Flood Volcanism 

1413 1 
P. R. Renne, Z. Zichao, M. A. Richards, 
Black, A. R. Basu 

, qz -6; 

I Short- and Intermediate-Range ': :& 141 6 1 
Structural Ordering in s lass; Boron Oxide 

R. E. Youngman, S. T. Haubrich, J. W. Zwanziger, 
M. T. Janicke, B. F. Chmelka 

Branched Threadlike Micelles in an 1420 
Aqueous Solution of a Trimeric Surfactant 

D. Danino, Y. Talmon, H. Levy, G. Beinert, R. Zana 

Reciprocal Stimulation of GTP Hydrolysis 1422 
by Two Directly Interacting GTPases 

T. Powers and P. Walter 

TRAF2-Mediated Activati 1424 
by TNF Receptor 2 and CD40 

M. Rothe, V. Sarma, V. M. Dixit, D. V. Goeddel 

Inducible Gene Targeting in Mice 1427 1 
R. Kiihn, F. Schwenk, M. Aguet, K. Rajewsky I n .  . ,* 

The Chmmcdornain Protein Swi6: A Key 1429 1 
Component at Fission Yeast Centromeres * . &: 

K. Ekwall, 1.-P. Javenat, A. Lorentz, H. ~chmidtk:! 
G. Cranston, R. Allshire,..:.:;:.:. :*, , , ,' .i:-,$G,s@?' 

, , . ,., <m&&&;&B 
A Sim~le Genetic Basis for a Com~lex 1432 1 

J. A. Gray, S. Miller. A. C. Collins . : :;:<?@a 
rp,  

S e m t i o n  of Caveolae from Associated 1435,ZT 
r r . : ~ J ~ ' '  

Mi~rodomains of GPI-Anchored Proteins :-t % 2 , . , . , "?,,: ,:hv,n 

J. E Schnitier, D. P. Mclntosh, A. M. Dvork? fiT6;i: y;!.'k4 
J. Liu, P. Oh 

-..< {:;- ,;, ! , ;:,-<,& , ,*y. 1 ,# ;*,-:;<?>,, 3,:%:,;;e.y.; 

Binding of the von Hippel-Lindau 1444 I .: :'L:R 
Tumor Su~~ressor  Protein to Elonein B and C ;, :$@ 

Decreased Muscarinic Receptor Binding 
in the Arcuate Nucleus in Sudden Infant Death 1446 1 
Syndrome $=y>,:ty+ i s , !  % . ,, . . 

H. C. Kinney, J. J. Filiano, L. A. Sleeper, F. :, .*h, ::, , 
Mandell, M. Valdes-Dapena, W. F. White ,,> . . ., 3* + 't, .<:?;, . { %  , 

,* 3 

TECHNICAL COMMENTS 1 !$ s A, :. . 

Possible Exceptions to Rules for a-Helix 1451 
Termination by Glycine 

E. L. Altschuler and M. Lades; G. Rose, R. 
Aurora, R. Srinivasan 

1429 
Yeast Swi6 

Ir AAAS Board of Directors Indicates accompanying feature - 
Francisco J. Ayala Anna C. R o o d  . SCIENCE (ISM 0036-8075) h publlahed ~ ~ k i y  MI F W y ,  exmpl Chm#~ o( .ddna: allav 6 weeks, ghring old and new a d d m  and 11- 

Retiring PwYmt, Alan S c u m  the lest m k  In Docembar, by the Amarkan ~ I e t l o n  for the Ad- account number. -. .Send changed addreas to Sdence, P.O. Box 
Charman Jann E Tavlor v a n o r m e n t d ~ . 1 9 9 9 H S t m t W , W ~ , D C Z O O O J . S B m n 6  1 8 1 1 . ~ w . C T 0 6 8 1 ~ 1 8 1 1 . ~ ~ ~ : $ 7 . 0 0 p e r i s s u e p r e p e i d  -. - . . . .- . - 

Rita R. Colwell Changlin T i  dassposta0e(prblkatbnNo.48446O)@dai~ashi.DC,andaddi(ionsl i n d u d e s s w t a b e p a s t a g e ; b u k ~ m ~ ~ ~ p h o ( a c o p y  
pra~ae~ '-ci:.... S. m a i l i n g o f f i c s s ~ 0 1 9 9 5 b y m ~ A s c o o d a t i o n f o r W A d v -  m a t e r i a l ~ ~ w ~ ~ ( ~ ~ ~ c i ~ n d Y I n g ~ t h e f a i r  

ment d Sdsnca. The We SCIENCE is a rdskmd bademark d the M. use orovisicms of the ComhM Ad is wanted bv AAAS lo libraries and other a--- 0 .L-L ---- (C.. *. , ,arm LUWanC" - b -;,,:, ,,..;:.: 
president-ehY.' ;: ,,,;;: ,: aomestic memk+ipand&scdp&! (51 issws): $97 (550alkcated users registered wHh th~&ytght &ran& center (CCC) Transactional 

).bystici wbsuiptlon (51 issues): $228. Foreign Reporting Senrice, provided thet $3.00 per article is paid directly to CCC, 27 ~1*.;21' "~i l rm~'  3=: Me-, C a E ( s u r f a c e  mail) 553; other countries (air Congress Street. Salem. MAOl97O.lhaidenUlkation code for SoienceLs- 
Willm A, c,ij::.:.?;~?~.~ Treasurer assist deli*) $93. First class, airmail, student and emeritus rates on re- 8075463 $3.00. Science is indexed in the Reader's Gulde to Periodical Lit- 
Simon A Levin S. Nichdson west. Canadlan rates wth GST availaMe unon recluest GST X125.4 88122. emfure and in several soecialized indexes. 
M i i e l  1. Novacek e b i 9 F m  , kintadinlh.u= 

; yht -'::!.;i-;. 75. , :,,. ;?:.: , y$::r8 . '.' '*. . . ,. 
, ,.,..,,,,,.?.; ',.,, ..., "."..~-+"','.. ", . .. . , -  :. 
" ,. ,\ .- . ,.; . .- rr"; <:.. ..A%! ''.:i,.'... . " . : ' " 

. . " : , , L ; ~ y ~ ~ J ~ r . ~ ~ ; p  <!*$ :; . -r '  ,. .'+.' 

7 ,. q; ' < ii - ,  
.. ,$ ;: '.?, ..;, :-; 2;$g!g$;.a,;, 7.f. ; ~ . ,  , , ; 

- 
.. . . SCIENCE VOL. 269 8 SEPTEMBER 1995 



NEVV PRODUCTS 
for  S o l u b l e  P r o t e i n  
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The ThioFusionm Expression Now you can purify your thioredoxin fusion proteins 
System from Invitrogen eliminates quickly and easily with ThioBondm resin. This unique 
protein insolubility and the problems resin is specially formulated to specifically b i d  the 
associated with i t  active site of thioredoxin. Thioredoxin fusion proteins 

No more difficult, timeconsuming stick, E. coli 
solubilization proteins don't 
No more refolding of proteins that The result is - 
form inclusion bodies pure thioredoxin 

With the unique E. coli protein thiore- fusion protein in 
doxin as a fusion partner, formerly insolu- less than 3 hours. 
ble proteins are expressed in the soluble fraction. Call us today for more information. 
The ThioFusionm Expression Kit contains the expression ThioBond" Resin (10 ml) Catalog No. R35Q.10 
vector pTrxFus plus control vectors, essential media 
components, osmotic shock buffers, sequencing primers, 
and a comprehensive manual. Call for more information today! C 

ThioFicsionm Expression S'tam Catalog No. K35041 Tne most emaent way to cleave your 
thioredoxin fusion protein is EnterokinaseMaxm 

A (EKMax") . EKMaxy a recombinant 

I 
preparation of the catalytic subunit of 
enterokinase, has many advantages over 
non-recombinant preparations including: 

Track expression of your EKMaxN is free of contaminants 
thioredoxin fusion protein with 

the Anti-ThioN Antibody. Anti-Thiom 
is a monoclonal a n t i i  that is 
highly specific for thioredoxin. 

L The antibody is ideal for 
detection in western blots 
and ELISAS. Call for 
more information. 

Ad-Thiom Antibody 
Catalog No. R92@25 Don't waste your time and mon 

non-recombinant enzymes. Try EKMax" today! 

EKMaxN (250 units) Catalog No. El8041 
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edited by PHIL SZUROMI 

Giving them the slip 
What makes adhesive tape stick 
better to some surfaces and not 
to others? Peeling is normally 
thought to be the way in which 
an adhesive is separated from its 
substrate, so adhesion strength 
should be proportional to sur- 
face free energies. Newby et al. 
(p. 1407) found that a transpar- 
ent tape peeled off of a fluoro- 
carbon surface less readily than 
for a corresponding hydrocar- 
bon surface, despite the lower 
surface free energy of the fluoro- 
carbon surface. These surfaces 
were silanes bearing different 
functional groups that were 
grafted onto silicon substrates. 
They also observed a fingered 
pattern in the region of adhe- 
sive failure and suggest that in- 
terfacial slippage at the adhe- 
sive interface may govern adhe- 
sive strength. 

Volcanic extinction? 
The most severe extinction in 
Earth's history was at the Per- 

mian-Triassic boundary, 250 
million years ago. One of the 
most massive episodes of volca- 

Tumor suppressor gives pause 
Patients with von Hippel-Lindau (VHL) disease are predisposed to 
a variety of cancers, including kidney cancer, and have been shown 
to carry germ-line mutations in the VHL gene. The wild-type VHL 
protein is thought to function as a tumor suppressor, but its exact 
cellular role has remained elusive. Duan et al. (p. 1402), Aso et al. 
(p. 1439), and Kibel et al. (p. 1444; see the Perspective by Krumm 
and Groudine, p. 1400) show that wild-type VHL inhibits the 
activity of a transcription elongation factor, Elongin, which nor- 
mally functions to prevent pausing by RNA polymerase I1 during 
transcription. VHL mediates this inhibition by binding to Elongin's 
two regulatory subunits. The binding site on VHL includes a 
region that is frequently mutated in kidney cancer, suggesting that 
this interaction is important for its tumor suppressor function. 

nic activity in Earth's history 
also occurred then, the Sibe- 
rian flood basalts. Renne et al. 
(p. 1413) now provide a tanta- 
lizing chronologic link between 
these two events. They used ar- 
gon-40-argon-39 dating to show 
that the age of volcanic rocks 
from southern China that mark 
the paleontologic boundary is 
indistinguishable (errors of a few 
hundred thousand from 
ages obtained in the same labo- 
ratory for the inception of the 
massive flood volcanism. 

Fully connected 
Surfactants can form a variety 
of aggregates (micelles) depend- 
ing on their concentration. The 
viscosity of dimeric or trimeric 
surfactants, with two or three 
chains, increases very rapidly at 
low surfactant concentrations, 
and this has been attributed to 
branching of the micelles lead- 
ing to a three-dimensional net- 
work. Such branching has also 
been predicted by calculations, 
but direct experimental evi- 
dence for branched micelles 
has not so far been obtained. 
Danino et al. (p. 1420) present 
transmission electron micro- 
graphs which show that tri- 
meric surfactants can form 
such a branched network. 

Interacting GAPs 
Guanosine triphosphatases 
(GTPases) can act as molecular 
switches in various intracellular 
reactions. Two GTPases in 
Esclwrichia coli are thought to 
control protein targeting to the 
plasma membrane. Powers and 
Walter (p. 1422) changed the 
nucleotide specificity of each of 
the proteins so that instead of 
hydrolyzing GTP, they could 
hydrolyze xanthosine triphos- 
phate. They then showed that 
the two GTPases interact with 
one another such that each 
protein stimulates the GTPase 
activity of the other protein- 
thus they act as mutual GTPase 
activating proteins, or GAPs. 
This control of reaction cycles 
by GTPases physically and tem- 
porally links both the activity 
and the inactivation of a par- 
ticipant in a reaction cycle. 

TRAF traffic 
The activation of members of 
the tumor necrosis factor (TNF) 
superfamily of receptors initiates 
an  inflammatory response. 
TRAF (TNF receptor-associ- 
ated factor) proteins are puta- 
tive effectors involved in TNF 
signaling. Rothe et al. (p. 1424) 
examined the requirement for 
several TRAF proteins in the 

TNF-R2 and the CD40 signal- 
ing pathways that activate 
nuclear factor KB (NF-KB). 
They find that TRAFZ is a com- 
mon mediator of both TNF-R2 
and CD40 signaling. 

A matter of timing 
Gene inactivation in mice has 
been targeted to particular cell 
types with the CrelloxP recom- 
bination system of bacterio- 
phage PI. Kiihn et al. (p. 1427) 
have now used the inducible 
promoter of the mouse Mxl to 
control the expression of a Cre 
recombinase transgene. The 
Mxl gene, which is activated in 
response to viral infections, can 
be activated at a particular time 
in development in differenti- 
ated cells by application of in- 
terferon (IFN) a, IFN-P, or an 
IFN inducer. They used this 
method todelete the DNApoly- 
merase p gene in 8-week-old 
mice. Deletion was nearly com- 
plete in the liver and nearly 
complete in lymphocytes a few 
days after injections. 

Critical for centromeres 
In the fission yeast Schiqo- 
saccharomyces pombe, cen- 
tromeres, telomeres, and silent 
mating-type loci are tran- 
scriptionally silent. The swi6+ 
gene encodes a chromodomain 
protein that represses transcrip- 
tion at these structures which 
make up heterochromatin in 
this yeast and that is required 
for proper chromosome segre- 
gation during cell division. 
Ekwall etal. (p. 1429) havenow 
localized the Swi6 protein to 
centromeres, telomeres, and si- 
lent mating loci. They also show 
that mutations inswi6 cause the 
centromeres to  lag on the 
spindle at anaphase, which re- 
sults in chromosome loss. 
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Technical Graphib 
Data Analysis 

1 Orlgin was the first technical graphii and data 
analysis software developed for the MS-WindowsTM 

: environment. Today, Origin is mognized as a 
powerful, fast, and easy to use software that is ideally 
suited to meet the needs of scientists and engineers. 
Discover why thousands agree that Origin is the 
ultimate solution! 

Input data from keyboard, use functions or import 
from a wide range of data formats. 

; Customize 100+ graph lypes for text font, line .. ,' 
style, symbol, color, axis type, tick labels and - 
more; Save and import templates. 
AMlym data with a wide selection of statistical 
and mathematical functions, including non-linear 
cunre fitting. 
Automate and batch process tasks. 
Create publication quality uraphics with 
Windows supported printers, plotters, 
apd slide makers. . , ,T.-y9 - .  ,+F-J 9 .  * .  

land the rest of the 
80 and contwr Module 
Generate 3D surface, s@r, 
and contour plots. Mix your 
XYZ plots and mesh surfaces 
with contour map and labels. 
Quiddy rotate the viewing 
angle, and morel 

Poak mting Module 
Provides peak analysis for 
chromatography and 
spectrOW:opy. Fits up to 100 
peaks, and generates 
detailed reports in Origin's 
superb graphics. 

Family 
Data Acquisition System 
A family of modules provides - complete data acquisition 
support with quick, powerful, 
funct~onal bulldrng blocks for 
plug-~n boards, IEEE-488. and 
US-232 devlces 

L- Other Add-On Modules 

Micmcal Software Inc. One Roundhouse Plaza 
Noihmpton, MA 01060 USA Fax (413) 585-0126 
email address: info@microcal.com 

User Interface Module 
File Utilities Module 
Real Time Module 
Axon pClamp Module 

Call for Free Demo 
1-800-969-7720 
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Fit it! Plot it! We've got it! A 

htr0duci.n~ the 
V u 

Jandel Scientific Software has long been the first name in integrated software solutions for scientists and engineers, with a full range 
of products that complement each other. Our powerful SigmaLink'" technology lets you share the same worksheet and graph page in 

SigmaPlot: SigmaStat: and Sigmas&. Jandel Scientific - the leading family of scientific and engineering software since 1982. 

SigmaPlot Sigmastat 
I ElQltnnnC ID' 8mlmcu 
C M sm - _---A 
From nonlinear regressions to Advises on the test to use, 
pultiple axes per graph, more checks for violations in under- 

'; &an 75,000 researchers depend lying assumptions, runs the 
on award-winning SigmaPlot's test, and explains the results. 
flexibility and power to analyze Handles messy data. Like hav- 
and graph their technical data ing a professional statistical 
the way they need to. consultant at your fingertips. 
For Mac 70 For Win 71 Circle No. 72 

Gel analysis-spot, lane, molec- mlecme 3D 
ular weight, and DNA-on your 
lab or office PC.Works with Equation generator and 
ine~pensive hand Or desktop -elsurface fitter. use built-in 
TWAIN-compatible Scamen equation generator to select 
and imaging devices. Quality and rank best-fit equations or 
and speed previously available fit theoretical models with 
lnly in higher priced systems. user-defined functions. 

Circle No. 75 Chcle No. 76 

TO GET IT CALL 1-800 

- 
The power of SigmaPlot, 
Sigmastat, and SigmaScan at a 
Suite price! Measure images, run 
statistics, and create graphs using 
SigmaLink for seamless data 
sharing in all three products. 

Circle No. 74 

SigmaScanPro 
UYUALANmvws 
Easy, accurate and low-cost. 
SigmaScan for manual image 
measurements or Sigmascan 
Pro for automated measure- 
ments, counting, and image 
analysis. 

Circle No. 73 

Pea&i~ 
~~ 
HnKAnuvws 
Spectroscopists, chromatogra- 
phers, and other researchers 
use PeakFit to separate peaks 
automatically. PeakFit contains 
the most complete set of non- 
linear fitting functions 
available. 

circle No. 77 

SigmaPlot 
Graph Library 
VOUlMlEom 
Create graphs quickly and 
easily by choosing from a visual 
catalog of 150 professionally 
designed graphs. 

Cirde No. 78 

r# ruui CA% W E-MAlb International Deakm Australia 2 958 2688, Brazil 11 453 5588, 
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Korea 822 886 3983, Kuwait 965 242 1 8 y ~ a l a  
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Erkrath. Germany 0210419540 02104195410 (FAX). 2 705 I, 
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Results of a P-galactosidase filter assay on a 
positive clone resulting from a MATCHMAKER 
one-hybrid library screening. Plasmids isolated 
from the 12 large colonies that grew on SD/-His 
agar plates were transformed into the p53-IacZ 
reporter strain, plated on SD/-His/-Leu/+45 mM 
3-AT, and incubated a t  30°C fo r  4 days. 
A colony-lift P-galactosidase filter assay was 
performed according to the MATCHMAKER 
One-Hybrid protocol. 

Product Size Cat. # 

MATCHMAKER each K1603-1 
One-Hybrid System 

DETECT ' 
,=PI 

CLONTECH's MATCHMAKER One-Hybrid System i s  a 

new in vivo yeast genetic assay for studying DNA-protein 

interactions. The one-hybrid system allows you to rapidly 

ident i fy  novel DNA-binding prote ins f rom cDNA or 

genomic libraries and immediately access the genes for 

the identified proteins. Maximal sensitivity is achieved 

because DNA-binding protein interactions are detected 

while proteins are in their native configurations. Use this 

sensitive assay to map DNA-binding domains of known 

transcription factors. All pre-made MATCHMAKER cDNA 

and genomic l ibraries are compatible w i th  t he  n e w  

one-hybrid system. Only from CLONTECH. For more infor- 

mation or to place an order call 1-800-662-CLON or contact 

your local distributor. 

DON-T EXPERIMENT W I T H  A N Y T H I N G  ELSE. 

1020 East Meadow Circle, Palo Alto, California 94303 USA 
FAX: 8001424-1350 41 51424-1 064 TEL: 8001662-CLON 41 51424-8222 
e-mail: techQCLONTECH.com ordersQCLONTECH.com internet:http://www.clontech.com 

01995 CLONTECH Laboratories. Inc. 
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Novel Gene D N A  Sequencing 
with the 

Advanced Performance I at an affordable price 
gel during electrophoresis, eliminating 
smiling and other electrophoretic distor- 
tions. Brilliant band resolution and long p-n*clones Or 'losing gaps. 

read length assure maximum data p a  The kd d 4 k b  

fw-syirremalies 
Achieve dramatically improved through- 
put and maximum data per gel for rapid 
completion of phylogenetic projects. 

Programmable, microprocessor control 
and decoupling of voltage and tempera- 
ture provide high resolution of data 
from different templates. Elevated tem- 

accuracy at up to 650 bases with 

JI 

- -- -_- _- 
= 2 = .  - --- _-- _ 

tions (6 hr, 60 W, 6% acrylamide, aluminum plate baclung). 60°C sample run on 
genomyxLRn DNA Sequencer (5 hr, 100 W, 6% HR-1000T" gel) Sequencing data 
derived from mouse cardiotrophin cDNA (Genentech, Inc ) 

supply and all the equipment required to immediately begin running long-read gels. A complete h e  of LR-OPTIMIZEDTM kits and reagents is available to 
ensure optimal performance with the genOmyXLR System. 

For additional information regarding the genOmyXLR Sequencing System and ..*lr 

U)14UnoLI 

3 Hatch Dive ~~~t~~ city ~ ~ 9 4 4 0 4  complete line of LR-OPTIMIZED products,  lease call u s  pt 1 9GENOM 
genomyx~aol.com 
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multiplying your compounds. 

equipped to help you perform Ltijical tasks, , 1 

deconvolution, spatially address 

81 -6-302-9895 .2s.m ..;" , ..+. ."-* 
{&$ 
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MDL 
...* 
s* -, *..,*. iq*. 
**A; g+$ 1 

Infonnahnnahon Systems, Inc. 
14600 Catalina Street, San Leandro, CA 94577 

Fa: 510-483-4738 
MDL and Project L~braly are trademarks of MDL lnfonat~on Systems. Inc 
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Break the Information Barrier 

Work smarter. Work faster. Work more efficiently. 

0 nce you go beyond the 
confines of conventional 
information retrieval, 

amazing things happen. Suddenly, 
you can find your way through 
scientific and technical data with 
unbelievable agility. The journal 
articles, conference papers, 
---I --,--A :-L A!-- . 
urlu puler11 I~IIVIIIIUIIV~I you 
need appear before your eyes. 
And industry news from all 
over the world is as close as 
your computer. 

You save time. You save money. 
And best of all, it's easy. With 
Knight-Ridder Information's 
advanced product line, 
everything you need is right 
at your fingertips. 

Flexible searching - online, 
CDROM, and the Internet 
Convenient docume~t delivery 
Unmatched range of scientific 
and technical data 
Valuebased pricing 
Over 20 years of 
online expertise 

So don't let the information barrier 
hold you back. Break through it 
with Kniaht-Ridder Information's 
tools. ~ % d  watch your research 
take off. 

Featuring DIALOG@ 

Also: 
Datastar@ 

KR ProBasesM 

DIALOG D i r e  

nlc J o u r c w w  

CustomDIALOGTM 

KR ScienceBasesM 

KR Information OnDixTM 

Call us at 800334-2564, 
41 5-254-8800, 2 15-24 101 3 1, 
or http://www.dialog.com 

LR KNIGHT-NDDER 
INFORMATION 
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NEW ABI PRISMm 310 
GENETIC ANALYZER 

I 

A whole lot more than you'd expect. up. 

The new ABI PRISM" 310 another slab $el. Instead of conventional ble, their uniform consistency elimin- 
Genetic Analyzer ia gels, the 310 spstem uses revolutionary ates guesswork and helps to ensure 

PRfSM c h q h g  a lot of expects- new polymers that are injected into a rep&cibdity. 
tions about automated genetic analysis. capday before each run. Not only do You don't even have to pipet your 

To begin with, it gives you a lot more thee polymers make automation p i -  samples into the gel. Just perform your 
versatility The 310 system automates all 
the applications you now perform on 

acrylarnide or agarose and a whole lot 
more-without limitations. 

At the Bame time, the 310 Genetic 
Analyzer makes genetic enalpis a lot 
less work. You'll never have to wur 

ABI P R I S M  310 GENETIC ANALYZER 
Appl iaon Perfonnanw 
Cycle Sequencing 425 nt, 98.5% base calling accuracy 

Microsatellites 2 nt resolution. a596 sizina MBCjsion 

SSCP Q5% pattern matching precision 

Quantitative RT-PCR 4.0016 peak height precision 



RT-PCR 

reactions, and place your labeled get the results you want. In fact, the 
samples in the sample tray The 310 sys- results are so accurate, you can transfer 

tem automatically injects your samples data directly to spdahed  programs for 
in whatever order you spec*. You can gemtyping, mutation detection, and m;"Y+;<cL?.w" g,u, 
even add samples during a run. %;: sequence assembly. ,. . 3 , t +, 2--.( - 

Sample preparation is a lot less trou- But if you expect the 310 Genetic An- 
ble, too. ABI PRISM kits for fluorescent alyzer to cost a lot, you'll be surprised to 

PCR and DNA sequencing reduce pipet- find the price is well within the budget 
ting steps and variabllap. And there's no of mdividual 1abmtories.The ABI PRISM 

,.>. 
radioactivity or ethidium bromide. r _i 310 system costs about half as much 

~ o s t  importantly, the 310 Genetic 8 as thi  ABI PRISM 377 a@eq our high- += Analyzer makes it a whole lot easier to A9 thmaghput DNA sequencing system. 
~ ' ( = k d e N o . 3 7 m O n ~ C a 1 t l  

. , . , '-- >. .-, Electronic Marketplace: MtpJ/www..aaas.org - --..- 

The ABI PRISM 310 Genetic Analyzer. 
A whole lot more, for a whole lot less. To 
request information, call 1-800-345-5224. 

Outside the U.S. and Canada, contact 
your local Perkin-Elmer representative. 

,r r- p. - -. * , 7 

.! .r, +. - . , . . 

- ' % m - ,  .... 

~lnpanWmar1ykl:46lCQ7WJ301 k t 4 9  6103708310 
~To l ip ,Jsu l  u:(m)llo&wJ Far. (0473) w 
Ur hula b k o  CgMeaimTek52-5661-7077 FX 52-5-593-6223 
b W h  Wbwm. MslmliiTel: (03) 92124585 Fax: (03) 9212-WI 



/ Increase 1 Throughput I 

Kinase 
Assays 

Signal transduction assays 
are an important tool in drug dis- 
covery. The Millipore MultiScreen 
Assay System uniquely offers a 
96-well filter plate containing 
phosphocellulose paper and 
protocols to perform peptide 
substrate kjnase assays. No more 
c ~ n g  and transferring the paper! 
Every step, from the phosphory- 
hion reaction to direct scintillation 
counting, can be carried out in 
one plate. 

The MultiScreen Assay 
System can also be used with 
other filter formats, including glass 
fiber or low protein binding 
DuraporeB (PVDF) mem brane - 
both ideally suited for TCA 
precipitated substrates. 

Call or fax for more infor- 
mation. U.S. and Canada, 
call Technical Services: 
1 -800-MILLIPORE (645-5476); 
in Japan, call: (03) 3474-91 1 1 ; 
in E u w ,  fcDc +33.88.38.91.95. 

MILIJFORE LAB CATALOG ON I ~ R N ~  
ACCESS URL MENU AND TYPE 

http://www.millipora.com 

In 1998, the American 
Association for the Advancement 
of Science (AAAS) will celebrate 
the 150th anniversary of its 
founding. A commemorative 
postage stamp would be a fifting 
tribute to the Association's his- 
toric efforts to promote the 
progress of science and engi- 
neerin in the service of 
human 1 ind. 

BUT YOUR HELP IS ESSENTIAL. 

We need letters expressing sup- 
port for a AAAS commemorative 
stamp as well as ideas for the 
stamp's theme and design. 

Boehringer Mannheim 
Worldwide 
Representatives 

Ausbalia 
Tel.: (02) 899 7999 
Ausbia 
Tel.: (0222) 277 87 

DW 420 to 423 
B e l g h  
Tel.: (02) 247 4930 
Brazil 
Tel.: 55 11 66 356.5 
Canada 
Tel.: (514) 686 7050 
-Euope 
Tel.: (0222) 277 87 
China 
Tel.: (852) 2485 7596 
Czech Republic 
Tel.: (0324) 45 54,58 7l-2 
Demnark 
Tel.: 49 13 83 42 
Finland 
Tel.: (90) 429 2342 
France 
Tel.: 76 76 30 86 

Germany 
Tel.: 0621 759 8568 
[;reece 
Tel.: (01) 64 96 683-6 
HongKan&see- 
India 
Tel.: (22) 837 0794 
Indanesia,seemPQm 
Ireland 
Tel.: 1 800 409 041 
lsrael 
Tel.: (03) 4931 11 
!tab 
Tel.: (02) 270 96209 

c03) 3432 31 55 
Mabysia,=Shgapore 
Mexico 
Tel.: (5) 227 8967 
Netherlands 
Tel.: (036) 539 491 1 
New Zealand 
Tel.: (09) 276 41 57 
Naway 
Tel.: 22 07 65 00 
Philippines, see Singapore 
Poland 
Te1.h: (022) 37 42 35 
Tel./Fax: (026) 62 63 03 
Poltugal 
Tel.: (01) 417 1717 

Ez4111 
South Aftica 
Tel: (01 1) 886 2400 
SouthKorea 
Tel.: 02 569 6902 

(5 lines) 
02 562 9947 

span 
Tel.: (93) 201 441 1 
Sweden 
Tel.: 08 98 8150 
wtzedml 
Tel.: 042 65 4242 
Taiwan 
Tel.: (02) 736 7125 
Thailand, see S@apon? 
Turkey 
Tel.: 1 349 8176, -77, -78, -79 
IJmd I(ingdan 
Tel.: 0800 521578 
USA 
Tel.: 800 428 5433 
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Brie-7 3 the Sequen ce-Struture Gap 

The explosion of the field of X-ray given residue or region in your protein, 
crystallography has d t e d  in the simply by cliclnng on it. These databasts 
amazing capacity to view the position 
and interrelation of eveq atom in a 

of pro- .- ~ . H O W C M ~ O U I L ( L ~  I for your research - all 
s t r u d  information to ments based on s t r u d  h l e d ' g e .  in one place. 
d o r m  and inspire your LOOK enables you to communicate those For additional 

eqmiments, to understand how proteins function? results with persuasive, insightful graphics ready information about 
Introducing LOOK: A unique software tool for publications or slide presentations. n LOOK for your Silicon 

spedically designed to b ~ g  structural insight to Additionally, the LOOK program 
I 

Graphics, DEC Alpha. or SUNa workstation call 
molecular biolom LOOK integrates the study of includes a databgse of st~~ctures and to1 free 1-800-229-7382 (USA only), 415-473-3030 
sequence with &mre and " 
function, through p o d  
representation and prediction. 

V i i  and analyze your 
experimental results U~ r 
the structure of your protein. 
Design your fume q r i -  3 

'nidmuduni 

dunq ywr 
m m m a  
experiments - 

*Itillevolutimriiy conserved regions 
and ml~ilhrarilv mrn!Merl rnl~tatim 

L l ~ . w n  I l l  Bill iiic,> V\? 

Access relevdntstrufiural ~nforrnat~on lrom mmb litcnhvc 

I I (worldwide), or email info@maggcbm today 
customized for your 1 
interests. LOOK also 
gives you a database of 
all literature for your 
I system, that l a  you see FROM THE MOLECULAR 

what is known about any APPLIC~ONS GROUP 

Mc4daWiPbmsOmp USShamPnAuuaSu$T,PltaAflo,CASUmUSll Rans:41H&Jn, U S  Firc415-473-1795 U r m a e d r n a . s ~ u ~ h b n g d h * ~ ~ M ; h l ~ d ~ ~  
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IT'S abou t  TIME k 
I s mtVm is about time. Statview's i r m h  tanplats 

Saving time - your time. anow you to save all your wofk 

I S k  1985, statview's been the -bbY *h dauwllt 

selling &h you can open that at 
anytbmtorr~umc youraualysh - On the Why? Or apply it to any other data xt Berause Statview's easy. Easy to 

I IearaEasytouse. Whaha you need to analyze 

I 
data on a daily basis or o& Inlessthnerhanittatrstolcam wecymupkof*nths 

data m p m m  statViewms Irnpmxdmted ease you get your d ' c F  with 
siatvii. 

of use wi l l  save you time and 
effort. 

I Statview k designed to work Isat it about timr you used with you Ihc soffware's fle%ible statview? and intuitive interface allm . 
way you want to. 

StatVi  features fully 
integmtcd s&tMq data 
mang-t, I P d W  
and pmentation tools - 
all the tools you need to 
get your wo* done. 

I And with StatVhw, your ~ a n ~ i s a s c ~ s y ~  
timeisnevawaskd. -garr= 

I T I E  8ICIIFleANT DIFFERENCE" 
I l l 8  Bonita Avenue, k r k e l q ,  CA 94104-1014 

Phone: 5 10-540-1949, Fax: 510-540-0210 
Internet: infoqDabacus.com 

Announcin the SCIENCE 
Electronic %arketplace: A new 
on-line product information 
service for ~ a d e r s .  

To access the SCIENCE Electronic 
Marketplace go to: 

World Wide Web: http://www.aaas.org 
Gopher: gopher.aaas.org 

Choose SCIENCE from the menu, then 
select SCIENCE Electronic Marketplace 

Participating advertisers have the words: 
Electronic Market Place: http://www.aaas.org 
printed beneath their advertisement. 
Look for them in this issue. 

Abacus 

Academic Press, Inc. 
Advanced ChemTech 

Advanced Gene Computing Technologies, Inc 
Apple Computer, Inc. 
Ambion, Inc. 
Boehringer Mannheim Biochemicals 

Bio Image 
Bio Soft 
BTX 
Cell Systems 
Genomyx 
Jandel 

Jolley Consulting and Research, Inc. 
Molecular Applications Group 
Leica 

NCCS 
Niles and Associates, Inc. 
Peritin Elmer 

Personal Bibliographic Software, Inc. 

Pharmacia Biotech 
Progen 
Research Software Design 
Stratagene 
Scientific Endeavors 
Sigma Chemical Company 

Southwest Scientific Resources 

SCIENCE 
COVERS THE WORLD 
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A few g r - t  reasons 

I t s  no surprise that leading companies like !-- 
these count on ISIS to help them discover and 

deliver new products. You see, ISIS, the Integrated 
Scientific Information System from MDL, has been 
setting the industry-standard for years. 

What can ISIS do for your company? Our unique 
software systems can &e everyone in your organ- 
ization the-pwer to &ckly integrate, &alYze,manage, 
and communicate aU kinds of important chemical and 
biological information. ~ n d  they can do it whether 
they're across, the hall or across the ocean. 

That's right Chemical structures, property data, 3D 
models, synthetic reactions. and biological data from rela- 1 
tional d&bases, can all be pulled together instantly. 
Decision making becomes easier because you have all the 
right information exactly when you need i t  

The bottom line? The cornputem on your researchers' 
desktops become part of an information management strategy 
specifically designed to increase productivity and put more 
candidates in the discovery pipeline. 

Best of all, ISIS comes from a company you can rely on- 
MDL Information Systems, Inc. We're proud of the fact that for 
almost two decades, we've been helping organizations of all sizes 
get the most from their intellectual assets-with software, data- 
bases, services, education, support, and more. 

If you've got questions about what our timetested software can do 
for p, find out what over 16,000 scientists in more than 200 corn 
panies have already discovered-that when it comes to information 

14600 CaW !&eet, San Leandro, CA 94577 (510) 8951313 Fax: 010) 483-4738 a 
Internet isi&mdli.com World Wide Web: http:llwww.mdli.corn 
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- 
Th& laser bahled micropipette puHer is the only 
puller avslilabfe 4h8f pdls all types of glass. 
. , . indudby QUA)71T and TdxL - ----- 

ISCAN, Lnc. 
P.O. Box 382076 

limbridge, MA 02238-2076 USA 
617-273-4455 Fax: 61 7-273-0076 
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NO ANNUAL FEE and a Special 
'- - ' + Annual Percentage Rate 9." 10 * 

&~tzoBuc2iz~ the AAAS visa@ ~ 0 l d  

card, with NO ANNUAL FEE. Many AAAS 

members have already discovered the bene 

fits of the AAAS Visa Gold card. Now, through 

this special offer, you can join your colleagues 

in carrying the only credit card endorsed by 

the M. 

The American Asmiation for the 

Advancement of Science is pleased to present 

a special introductory 9.9% APR on cash 

advances.* As a part of your welcome package 

you will receive two Premium Access Checks 

that you can use to pay off or pay down other 

credit cards and installment loans. 

1<i-J47=79i3, a400 Extra benefits include: 
- 

A 16.4% variable APR on purchases 
Please use this prioriw code when calling: NTMG 

Higher lines of credit ... up to $50,000 
t T b P r r * d P a s n ( s g e ~ ( I P A l C ~ i 1 6 . 4 % . w I r c h m ~ ~ h A P R h ~ ~ m e a r h ~  
~ y a r f i r a c a i x ~ ~ d a * # ~ r n W m n * ~ p u ~ b W ~ m a ~ ~  
-her laPdii to both nm and oucnandiw cash amlca be-l m ana .-. * fw esth 30 minute credit lime hl- 
~ & i 6 ~ ~ . ~ ~ q h d f s e ~ ~ ~ 6 f ~ ~ , m m s y a d e r ~ , b e t s ,  
~ ~ a n d ~ ~ c h ' i ~ 2 % d s a F h ~ ~ ; $ l ~ S 2 5 ~ ~  
~ f ~ ~ w ~ ~ ~ e d l i e a l l ~ ~ n a t s d ~ s m i ~ ~ ~ ~ l g ~ ~ ~ ~ c q e s r h a c t s . ~ i ~ ~ ~ w a i ~ e d .  NowyoucancamytheAAAScardwiththese 
The information about thn cwt of the card described in this application la accurate a of 1/95. The 
information may have changed after that date. To find out what may have changed. call 
I--m. 
*Cahadwncescamdbeurad~woffa~s~dorm~MBNA*amun 

and many other unsurpassed benefits and 

L I 
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Leica Microscopy and Scientific Instruments Group 
CH-9435 Heerbrugg, SSwizer/and 
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' PERSONAL BI WOBRAPHI- DATABASES. .. 
Tbese cost more.- 

REFERENCE MANAGER * REF-1 1 
I 

I PAPYR 

bt ISM-PC UMI cotttp#Ms 
,-,"AX-, CrnPw.  Sy- $99 

- & ' e & o n W ~ t  F u ( l m y - b a d t w 8 8  

h- on purchase of c-~mplete sygtem. 

Research 1 Demosystem $25 
Demo price credited toward sub- 
sequent Comlete System purchase. 

2718SWKe#vStreet.Suite 181 
~ m d ,  OR 97201 Outs!ue NoMIAmerlco.add SaOshippin( 

(503) 796-1568 FAX: W2414260 charge - U.S. funds. on a U.S, bank. 
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The Academic Press of Science and Tech 
was recognized as one or ~merican Libraries' Outsti 
References of 1993! 

1-1 Dictionary of  Science 
^ecombinant DNA and Technoloav CO-ROI 

oxae tor lhp F:in! I+rr.slon 
1 8  Se lec ted Core Vo lumes w i t h  Cumulat ive Index1 
for  MIE Volumes 1-244 "Has a piace on all reference shelves.. . Ouistanding.. . Easy lo u. 

Inc ludes Recombinant  DNA 
The Academic Press Dictionary of Science and Tech, 

Parts A & B. Three Guide to captures the ierminoiogy ol foday and gives modern definition 
Highly recommend~d " 

rrnmeolare inrorma!ion rrom the convenience oi  your aesuop wii 
i t  hand, as the award-winning Academic  Press Dic t ionary  o f  ,,,,,,,, 
rechnology will be available thrs August on CD-ROM. This multiplatiorm 
:D-ROM enhances :he same features that made the popular Academic  
Press Dic t ionary  o f  Sc ience and  Technology cornprehens~ve. ~niorma- 

In 1995. !he critically acclaimed Methods i n  Enzymology series ce ive, and easy-to-use. and now offers a ciuick. user-friendly environment from 

brates its fortieth birthday. In honor oi  this occasion, Academic Press i: ice of your desk!op. 

proud to present Methods i n  Enzymology o n  CD-ROM, CD-1, foc 1 new product will benefit I 
on recombinant DNA and related methodology. A perfect complement I( s; science literates; librarit I I IY I I  Y;IIUUI, 
print series. Methods in Enzymology on  CD-ROM, CD-1. combin1 Esearch, legal, general, and public, corporate ~nformalion sosciali 
indexing with high-quality, informat~ve full texts to create a unique infor 
tion resource lhat brings single-search access to two database collectic 
The CD-ROM runs on Windows. Macintosh, and UNlX machines. 

s rnese lull-rexl volumes. 
{ODs IN ENZYMOLOGY, V ~ L U I Y I ~ ~  00. IUU. IU I. I ~ L .  133, 134. 133 

182, 183, 185, 194.208. 211,212,216,217,218, and 224 
Includes tbese ind~ix volumes. 

Curnulalive Con!ribiitor lndex and Table of COI 
"--.~lative Subjecl Index for Volumes 81-194 R.G. Webster ano A. I 

0V UZPS EBT's Dv rdi t 
?d*lnoe? ~y LQP!~  1 IUUMlUll l U  i 

I Y I ~ ' L ~ ~  1995. $ I J U . U U ~ ~ ~ U ~ V  U- IL-uuu IUU-4 v~rology l i b r ~ i j  I believe the readership which will most bbrtb, ,< vy 

'his work includes basic scientists in virology and microbiology If 
:linicians, studenfs, and others need access to lhis information, they 
#ill find it on the shelves of libraries which choose to house this 
:ompilation, and 1 hope that many libraries will make that -"-:-- " 

-HARLEY A. ROTBART. Universty of Colorado Sch 

The print version ot the Encyclopedia of Virology, published 

D A ~ a o e m i ~  Press 9 s one of Academic Press' finest achlevemenls, receiving excellents reviews 
!nd recognition in the field. The CD-ROM version will contain many enhancgd 

O r d e r  Fulf i l lment Dept.  D M 1 7 9 1 5  eat~lres, including structurzl photographs and diagrams cross-referenced to 
6 2 7 7  S e a  Ha rbo r  Drive, Orlando, F L  he text, a new section of high-resolution, color coded images and animations. 
24-28 O v a l  Road,  L o n d o n  NW1 7 D X  I I K 

)/us advanced searching facilities including a thesaurus, annotation functions, 
In t h e  U.S. a n d  C a n a d a  ( ind a journal recording devrce to record path througt searches 
FAX: 1-800-336-7377 ;land-Alone: $475.00 (1en!ative!!lSBt.J 0-1;-0nC1103-9 
e-mai l :  apbacad.com letworkable: $675.00 iimralivoj, ISPN 0-l:-lfiLl?02-3 
In Europe.  C A L L  0181-300-3322 

Car EE electronic produc >, >.;,., -. R 
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