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. ¢ Increase transformation efficiency of large constructs

- fk\ k * Produce larger plasmid libraries

i * Generate libraries with more full-length clones

* Kits available for prokaryotic, eukaryotic and two-hybrid libraries
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Green, Gold and Glorious

Introducing
Packard's Ultra
Bright CytoGem

GFP Reporter
Vectors

®*Packard

Packard Instrument Company

800 Research Parkway

Meriden, CT 06450 U.S.A.

Tel: 203-238-2351

Toll Free: 1-800-323-1891

FAX: 203-639-2172

Web Site: http://www.packardinst.com
Email: webmaster@packardinst.com

Packard International Offices:
Australia 03-9543-4266 or 1 800 335 638;
Austria 43-1-2702504; Belgium 31(0)2/481.85.30;

Canada 1-800-387-9559; Central Europe 43 456 2230 015;

Denmark 45-43309023 or 45-43907151;

France (33) 1 46.86.27.75; Germany (49) 6103 385-151;
Raly 39-2-33910796/7/8; Japan 81-3-3866-5850;
Netherlands 31-50-549 1296; Russia 7-095-259-9632;
Switzerland (01) 481 69 44,

United Kingdom 44 (0)118 9844981

Packard’s CytoGem™ collection of enhanced Green Fluorescent Protein (GFP)
vectors provide the newest tools for mammalian gene expression research. Two
red-shifted mutants have been engineered to produce enhanced expression and
a super bright fluorescence signal readily detected on Packard’s FluoroCount™
fluorescence microplate counter. Select pPGFPemd [R] Emerald-Green or
pGFPtpz [R] Topaz-Gold vectors for the brightest GFP signal detection
sensitivity available.

* Super bright mutations enable detection in the microplate format

+ Red-shifted excitation spectra significantly decrease photobleaching
and autofluorescence

+ Enhanced protein folding at 37 °C intensifies brightness
« Nondestructive reporter gene assays in living cells

+ Proprietary GFP mutants developed by Professor Roger Tsien
(University of California at San Diego)*

» Multiplex (dual reporter) assay capability

Nondestructive, real time promoter assays in microplates

Time Course of pGFPemd Detection (triplicate x 3)
96-Well ViewPlate™ on FluoroCount

BHK-21 cells were transfected Foa00 e
with pGFPemd-c or pGFPemd-b |2 Bk

vector using Lipofectamine™ . |—s— Promoter g —5 |
Twenty-four hours post- ‘
transfection, cells were
harvested and seeded at a
density of 15,000 cells per well.
Fluorescence levels were
measured on a FluoroCount at
different times after transfection
and represent mean + S.E.M. of y
the three separate transfections. 55T e, a

[i] 24 48 Fr
Post Transfection Time (Hours)

50000~ | —a— Enhancer ‘

#— Control

25000+

Fluorescence (RFU)

CytoGem products are developed by BioSignal for Packard.
* Patents pending. Products manufactured under license from Aurora Biosciences.
¥ Lipofectamine is a trademark of Gibco BRL.
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In The
Deep End
Of The

Gene Pool

Finally, Graphically Integrated
Bioinformatics Solutions

Introducing Gene Explorer;” an interactive graphical
environment for the analyses of DNA and protein
sequences, as well as protein structures. From restriction
analysis to virtual mutagenesis, Gene Explorer aims to
satisfy the computational needs of molecular biologists
within a single software environment. It helps you focus
your research on the most promising directions,

hypotheses, and candidate genes.

Because Gene Explorer relies on MSI’s WebLab™
technology, you can access its graphically rich interface
from your desktop computer using a Web browser such
as Netscape Navigator. Computations take place on
your centralized servers, such as the Silicon Graphics
Origin 200™ and Origin 2000;" and results are
communicated using your corporate intranets.

WebLab combines the ease of commercial quality

desktop computing, the power of validated
computational algorithms, and the communications

infrastructure offered by the World Wide Web. " .
For more iINfOrmation ora

Gene Exp]orer from MSL. demonstration, contact us today. Or,

1 visit our Web site at http://www.msi.com.
The best way to discover
The first 50 people to complete the Gene Explorer

[hE UI]diSCOVEI'CdV information form will receive a free pair of goggles.

.ym\d“d'&
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Molecular Simulations Inc. » 9685 Scranton Road e San Diego, CA 92121 e (619) 458-9990  Fax (619) 458-0136 * SiliconGraphics
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ECL Plus ECL

Up to 20 Fold

ECL Plus and ECL results obtained using:

Target: Rat brain homogenate

Loadings: doubling dilutions starting at 1:20 original homogenate
Primary antibody: 1:5,000 dilution of mouse anti-beta tubulin
Secondary antibody: 1:5,000 dilution of anti-mouse Ig HRP conjugate
Exposure: 5 minutes to Hyperfilm ECL

Increase in Protein
Detection Limits

For Western blotting applications where the
ultimate in sensitivity is required, choose the
ECL Plus™ Western blotting reagents from
Amersham™, now with a new substrate. Based on
the generation of thousands of acridinium esters
every minute, ECL Plus offers significant benefits
for the chemiluminescent detection of proteins.

@ Detect rare or low abundance proteins

@ Up to 48 hour light output with
PVDF membranes

@ Low background enables longer exposures
@ Load less protein

@ Use less antibody

@ 20 fold increase in detection limit over ECL

P Amersham LIFE SCIENCE

™

FOR MORE INFORMATION, CONTACT YOUR LOCAL OFFICE

o Eumore  +44(0)1494 544550
http:/www.amersham.co.uk/life v SA 1 800 3*23 9750
http:/ www.amersham.com/life ' ..., ( 03) 59 92 2828

Amersham International plc, Amersham Place, Little Chalfont, Buckinghamshire, HP7 9NA England. All goods and services are sold subject to the rerns and conditions of sale of the company within the Amersham group MECP

which supplies them. A copy of these terms and conditions is available on request. Amersham, ECL and ECL Plus are trademarks of Amersham International ple. ECL Plus contains Lumigen PS3 substrate and is sold under

exclusive licence from Lumigen Inc. © Amersham International ple 1997, All rights reserved.

Circle No. 31 on Readers’ Service Card



A

&
ISSN 0036-8075 AMERICAN
1 AUGUST 1997 ASSOCIATION FOR THE
VOLUME 277 ADVANCEMENT OF
NUMBER 5326 SCIENCE

NEWS & COMMENT = ; New Insights Into How Babies Learn ¥ 641
Language
U.K. Universities: The End of Equality 628
Dearing Puts a Price on Education 629 | PERSPECTIVES

White House Enlists Science for 630 | Mapping the Core-Mantle Boundary ¥ 646
Public Education Effort L. H. Kellogg

Transgenic Lambs From Cloning Lab 631 | Roughing It 647

M. Marder

Researchers Hold Their Breath Over 632
Mir Repair Of Topo and Maxwell’s Dream ¥ 648
D. E. Pulleyblank

Affirmative Action: Ban Has Mixed 633
Impact on Texas, California Grad Schools Webwatch 649
635 U.S.-Japan Ties: Keep Up the Pressure, 634 | POLICY FORUMS =
Urges NRC Panel
Remains of a Science and Technology in Foreign 650
feast? RESEARCH NEWS Affairs
J. D. Watkins
Archaeologists Rediscover Cannibals 635
Peer Review: The Appropriate GPRA 651
Feeling a Protein’s Motion 637 | Metric for Research
R. N. Kostoff
Possible Glimpse of Earth-like Geology 638
in Mars Rock ARTICLE v T
Flawless Hardware, Fallible Humans 638
Iron-Sulfur Clusters: Nature’s Modular, 653
A Developmental Biology Summit 639 | Multipurpose Structures
in the High Country H. Beinert, R. H. Holm, E. Miinck
DEPARTMENTS
THIS WEEK IN SCIENCE 617 | RANDOM SAMPLES 643
Indian Medical Research Out of Touch? ® Fighting
EDITORIAL ; | . 621 Allergies Without a Reaction ® Looking to Sounds for
Science Funding and Private Philanthropy Odor Classification ® Perfect Time on Their Hands
S. M. Fitzpatrick and J. T. Bruer
BOOK REVIEWS 644
LETTERS : 623 | The Life of the Cosmos, reviewed by J. Silk ® The Sci-
Fighting Dengue in Cuba: M. M. Green ® Harassed | .0, of Jurassic Park and The Lost World Or How to
673 Expedition: G. M. Woodwell ® Russian Space Pro- | Byl 4 Dinosaur, P. Dodson Browsings
gram: A. V. Alferov and N. S. Kardashev; I. Dezhina
Eloctions in aKr;ui[f;‘i?ts:ephson e NRC Matters: B. Alberts; A. | TECH.SIGHT: PRODUCTS 702
hairpin turns ( SCIENCE’S NEXT WAVE 705
SCIENCESCOPE 627 | For Self-Starting Scientists a “Model” Career Awaits
AAAS Board of Directors ; : ¥ S R e T R T R R T
Jane Lubchenco Robert D. Goldman William T. Golden W SCIENCE (ISSN 0036-8075) is publlshed weekly on Friday, except the last week in De-
Retiring President, Chair Alice S. Huang Treasurer , by the American ion for the of Science, 1200 New York Avenue,
Mildred S. Dresselhaus Sheila Jasanoff Richard S. Nicholson g‘g’ W:S’:g%“’“Imﬁmﬁ?e”?w’sﬂ?gﬁ‘gz (li‘;b"l:a“‘”_‘ No. A;“:“‘?Og_m‘:’ alﬂ‘:"aigilnm"“
F? 2 3 z > , and additional maiing ofiices. Lopyri e American ociation for the ance-
” ’Kegd‘é" y amop ':; LL'?V'” Executive Officer 2 B0t ance. The tile SCIENCE & a registered trademark of the AAAS. Domestic individual
- . L. AAreenwoo arcia. L. Linn membership and subscription (51 issues): $105 ($58 allocated o subscription). Domestic institutional
President-elect Michael J. Novacek subscription (51 issues): $260. Foreign postage extra: Mexico, Caribbean (surface mail) $55; other
Anna C. Roosevelt countries (air assist delivery) $30. First class, airmail, student, and emeritus rates on request. Canadian
Jean E. Taylor rates with GST available upon request, GST #1254 88122. IPM #1069624. Printed in the U.S.A.

614 SCIENCE e VOL. 277 ¢ 1 AUGUST 1997 » www.sciencemag.org




¥ Indicates accompanying feature

Change of address: allow 4 weeks, giving old and new addresses and 8-digit account number.
Postmaster: Send change of address to Science, P.O. Box 1811, Danbury, CT 06813-1811.

L

COVER

Plot of the structure in comet Hyakutake. The nucleus
is the bright peak, and the dust coma (green area at
top) is visible toward the sun. Trailing the nucleus is an
arc of cyanogen (CN) emission (green arc) and two
dust condensations (below the green arc). Simulations
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imply that the CN arc resulted from interaction be-
tween the gas coma and a secondary source, possibly
the inner dust condensation. Field of view, 8100 kilo-
meters. See page 676. [WIYN Observatory image, by
Walter Harris, University of Wisconsin, Madison]
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Untying knots
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Next Wave Presents a New
Niche: Computer Modeling
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www.nextwave.org
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I.M.A.G.E. Consortium (llr
from Genome Systems.

Genome Systems now offers cDNA\EST
sequencing. We provide template
preparation, automated fluorescent
cDNA sequencing, and a complete report
for only $99.

Access to Clones: Over 460,000 5’ and 3’
sequences have been deposited in dbEST.

Homology Search: Perform a homology
search against the dbEST database at the NCBI
world wide web server. Type,
http://www.ncbi.nim.nih.gov/dbEST/index.html
You may search the dbEST database with either
your text strings or your nucleotide sequences.
You may use known sequences to search against
the dbESt database using the BlastN program at
the website.

GenomeSystemsinc™
8620 Pennell Drive
St. Louis, Missouri 63114-9823

Voice: 800. 430. 0030 or 314. 692. 0033
FAX: 314. 692. 0044
email: Genome@genomesystems.com

World Wide Web:
http:// www.genomesystems.com

France: Appel gratuit, 0590. 2104

et Access to the Arrayed
use cDNA Libraries

Clone ID: Provide Genome Systems with the
dbEST database clone ID plus the genbank
accession number and we will ship for next day
delivery. Cost: $21.95 per clone.

Hybridization Screening: Screen the library
by hybridization with a DNA fragment. Genome
Systems supplies high density gridded filters.
Each set of filters contains the entire library.
Each clone is double spotted on each filter. This
double spotting allows the investigator to easily
identify the clone address. If you prefer, let
Genome Systems perform the screen and ship
you the clones. ’

Characteristics of the Library

Tissue Source: The I.M.A.G.E. cDNA clones are
derived from brain, liver, spleen, lung, placenta,
adult ovary. kidney, heart, skeletel muscle, helLa
S3 cell, breast, leukocyte, testes, pineal gland,
olfactory epithel, melanocyte, parathyroid,
fibroblasts, whole mouse, and mouse brain.

1. “The LM.A.G.E. Consortium: An Integrated Molecular Analysis
of Genomes and their Expression”, Lennon, G.G., Auffray. C.,
Polymeropoulos, M., and Soares, M. B. [1995] Genomics.

Germany: Rufen sie uns an zum ortstarif, 0130. 81. 9081

UK: Call us free on, 0800. 89. 3733
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edited by BROOKS HANSON

Electrons through
vibrations
Electron transfer (ET) plays an
important role in many chemi-
cal and biochemical reactions,
but because ET is usually very
fast, it is difficult to study. Ito et
al. (p. 660) synthesized a series
of model compounds that allow
tuning the rate at which ET oc-
curs in an intramolecular trans-
fer reaction over a wide range of
times. The system allows them
to correlate vibrational absorp-
tion line shapes with the ET

dynamics.

Chemical plants

The secondary metabolites of
plants, which contribute to their
interesting flavors, have other
functions, including warding off
insects and microbial patho-
gens. Frey et al. (p. 696) found
that in maize a series of five
enzymes is sufficient to synthe-
size one of these defense com-
pounds, DIBOA, from a com-
mon precursor. The first of the
enzymes resembles a subunit of
tryptophan synthase but repre-
sents a branchpoint in the path-
way that leads away from tryp-
tophan synthesis. The other en-
zymes are cytochrome P-450-
dependent monooxygenases. To-
gether these five genes confer on
transgenic yeast the ability to
synthesize DIBOA from indole-
3-glycerol phosphate.

Electrons through
) hairpins
Electron transfer (ET) through
DNA has been controversial;
some results suggest that DNA
is an efficient “molecular wire”
and others suggest that it acts
as a more protein-like insulating
state. Lewis et al. (p. 673) mea-
sured photoinduced ET rates in
DNA hairpins in which a stil-
bene dicarboxamide group bridges
two connecting DNA arms. No
ET was seen in a six AT base
pair hairpin, but introducing a

DNA in knots

At thermodynamic equilibrium, a distribution of isoforms of closed
circular DNA (superhelical coils, knots, and catenanes) is formed
from linear DNA. DNA topoisomerases can catalyze strand passage
between two DNA segments, thereby affecting DNA topology.
Isoforms formed with type | DNA topoisomerase approach that
which is observed at equilibrium. However, Rybenkov et al. (p. 690)
show that with topoisomerase II the distribution of isoforms is below
the equilibrium values. Type II topoisomerases use the energy of
adenosine triphosphate hydrolysis to reduce the number of knots and
catenanes and simplify the topology. These findings have implica-
tions in DNA replication and chromosome segregation, as high-
lighted in a Perspective by Pulleyblank (p. 648).

single GC pair led to distance-
dependent fluorescence quench-
ing. Although not a molecular
wire, ET is more efficient than in
proteins.

Clusters in proteins
Many proteins contain iron-
sulfur clusters, which facilitate
electron transfer reactions and
can act as catalytic centers and
as sensors for iron or oxygen.

Beinert et al. (p. 653) review our
understanding of the various
structures and properties of these
prosthetic groups, including re-
sults on studies of model com-
pounds and on the incorporation
of the clusters into proteins.

Inducing labor
Observations that aspirin-like
drugs could delay childbirth led
to speculation that prostaglan-
dins might be involved in the
regulation of labor. However,
oxytocin seemed more effective.
Sugimoto et al. (p. 681) have
now sorted out these observa-
tions. They used a knockout
mouse lacking a prostaglandin
receptor to show that prosta-
glandin F, is required to inacti-

vate the corpora lutea. This in-
activation in turn leads to a de-
cline of serum progesterone lev-
els and induction of oxytocin re-
ceptor, followed shortly by labor
and delivery.

Boundary effects
The thin boundary between
Earth’s core and mantle may play
a key role in convection in the
mantle as well as in the origin
and structure of Earth’s magnetic
field (see the Perspective by
Kellogg, p. 646). Two reports
provide information on  the
character of this boundary. Earle
and Shearer (p. 667) measured
scattering of seismic waves propa-
gating through the layer. The
scattering may be explained by
topography on the boundary of
about 300 meters over wave-
lengths of about 8 kilometers.
Revenaugh and Meyer (p. 670)
examined seismic waves reflected
from just above the boundary.
They were able to map several
regions along the boundary where
the seismic waves were slowed
considerably. These data sug-
gest that much of the boundary
contains a thin, <15-km-thick

boundary of melt.
B
Snowball fights
Comet Hyakutake recently

passed within about 0.1 AU of
Earth. Harris et al. (p. 676;

cover) used narrow band filters

www.sciencemag.org ® SCIENCE ¢ VOL. 277 1 AUGUST 1997

on the WIYN telescope at Kitt
Peak to image the structure of
the inner coma for a 7-hour pe-
riod during Hyakutake’s closest
approach. They found that there
was an extended region of icy
particles that is separated from
the gas and forms arcs and ex-
tended clumps well beyond the
comet nucleus. They conclude -
that there is another local source
of icy grains behind (away from
the sun) the nucleus of the comet
that produced some of the vol-
atiles detected from Hyakutake.

Baby talk

Why do mothers speak differ-
ently when talking to their in-
fants than when talking to their
husbands? Kuhl et al. (p. 684)
report the results of a cross-cul-
tural study using 30 mothers flu-
ent in English, Russian, or Swed-
ish. The data reveal that vowels
are exaggerated when speech is
directed toward infants. Because
infants appear to be able to dis-
criminate normally pronounced
vowels, the authors suggest that
mothers are emphasizing the pa-
rameters that infants must learn
in order to speak themselves.
See also the news story by
Barinaga (p. 641).

Right place and time
The El Nino-Southern Oscilla-
tion (ENSO) phenomenon domi-
nates tropical Pacific climate
and influences global climate,
but the exact mechanism of the
oscillation is not yet fully under-
stood. Picaut et al. (p. 663) used
recent data on the eastward or
westward advection of surface
waters and the resulting conver-
gence of water in the central Pa-
cific to modify the classical de-
layed action oscillator model.
When these features are in-
cluded in a simple model of
ENSO, observations and simula-
tion match well, indicating that
these features are central to the
ENSO mechanism.
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Get a jump P
on labeling and  {

detection results

..with the new Lumi-Imager™ Workstation—an innovation that

allows you to visualize, quantify, and analyze experiments without

the need for x-ray film!

A leap ahead in chemiluminescent imaging

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip
and advanced, noise-eliminating software, the Lumi-Imager sets
new standards in detection sensitivity and analysis accuracy. The
chip, with 1.3 million pixels, guarantees superior image resolution
and broad dynamic range via a 16-bit, focus-stabilized camera.
Flat-field and pixel-defect correction are automatic with Lumi-
Analyst™ software. For analysis, you simply load blots or microtiter
plates into the mini darkroom enclosure, set exposure time, then
follow the toolbar prompts. Even data management is simplified
by electronic archiving of results, eliminating the need and cost of

x-ray film!

A greater level of performance and produc-
tivity in less time and fewer hands-on
steps—that’s how to get a jump on labeling
and detection results...with the Lumi-Imager,

exclusively from Boehringer Mannheim.

BOEHRINGER
MANNHEIM

mannheim

Internet http://biochem.boehringer-mannheim.com
Lumi-imager™ and Lumi-Analyst™ are of Boehringer im (X

Circle No. 19 on Readers’ Service Card

Australia (02) 9899 7999; Austria (0222) 277 87; Belgium (02) 247 4930; Brazil 55 11 66 3565; Canada (514) 686 7050; (800) 361 2070; Chile 00 56 (2) 22 33 737; China 86 21 8416 4320; Czech Republic (0324) 45 54, 58 71-2; Denmark 49 13 82 32;
Finland (90) 420 2342; France 04 76 76 30 86; Germany (0621) 759 B545; Greece (01) 67 40 238; Hong Kong (852) 2485 7596; India (22) 837 0734; Indonesia 62 (21) 520 2820; Israel 972-3-6 49 31 11; Maly 02 270 96209; Japan 03 3432 3155;
Malaysia 60 (03) 755 5039; Mexica (5) 227 8967, -61; Netherlands (036) 539 4911; New Zealand (09) 276 4157; Norway 22 07 65 00; Poland (22) 36 06 77-87, Portugal (01) 417 17 17, Republic of Ireland 1 800 409041; Russia (49) 621 759 8636;
Singapore/Philippines 65 272 7500; South Africa (011) 886 2400; South Eastem Europe +43 (1) 277 87; South Korea (02 569 6902; Spain (33) 201 4411; Sweden (08) 404 83 00; Switzeriand 0 41/7 99 6161; Taiwan {02) 736 7125; Thailand 56 (2) 274 0708-13;
Turkey 1349 81 76-79; United Kingdom (0800) 521 578, USA (800) 428 5433, © 1997 Boehringer Mannheim. Al Rights Reserved.



SCIENCE

MEMBERSHIP/CIRCULATION
Deputy Director: Marlene Zendell
Member Services: Michael Lung, Manager; Mary Curry,
Supervisor; Pat Butler, Laurie Baker, Jonathan Keeler,
Sherie Jones, Representatives
Marketing: Dee Valencia, Manager; Jane Pennington,
Europe Manager; Hilary Baar, Assistant Manager; Lauri
Sirois, Coordinator
Research: Renuka Chander, Manager
Business and Finance: Robert Smariga, Manager;
Felicia Fauntleroy, Assistant
Computer Specialist: Charles Munson

FINANCE AND ADVERTISING
Business and Finance: Deborah Rivera-Wienhold,
Business Manager; Randy Yi, Senior Analyst; Connie
Dang, Financial Analyst
Permissions: Lincoln Richman, Administrator; Emilie
David, Assistant
Marketing: John Meyers, Manager; Allison Pritchard,
Associate
Electronic Media: David Gillikin, Manager; Jacques
Gentile, Computer Specialist; Mark Croatti, Crystal
Young, Production Associates
Assistant to Associate Publisher: Nancy Hicks

SALES

Product Advertising: Susan A. Meredith, Advertising
Sales Manager: 503-697-5624, FAX 503-697-5619 « East
CoastE. Canada: Richard Teeling: 201-904-9774, FAX
201-904-9701 - Midwest/Southeast: Elizabeth Mosko:
773-665-1150, FAX 773-665-2129 - West Coast/W. Can-
ada: Neil Boylan: 415-673-9265, FAX 415-673-9267 « UK/
Scandinavia/France/Italy/Belgium/Netherlands: An-
drew Davies: (44) 1-457-871-073, FAX (44) 1-457-877-
344 - Germany/Switzerland/Austria: Tracey Peers: (44)
1-260-297-530, FAX (44) 1-260-271-022 « Japan: Mashy
Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852 «
Carol Maddox, Traffic Manager; Sheila Myers, Sales
Associate; Emilie David, Assistant

Recruitment Advertising: Terri Seiter Azie, Sales and
Production Operations Manager « U.S. Sales: Gabrielle
Boguslawski, Sales Manager: 718-491-1607, FAX 202-
289-6742; Bren Peters-Minnis, Sales Supervisor; Beth
Dwyer, Jill Steinberg, Sales Representatives; Eric Banks,
Troy Benitez, Sales Associates + Wendy Green, Jennifer
Rankin, Production Associates « U.K/Europe: Debbie
Cummings, Sales Manager; Ben Holland, Sales and Mar-
keting Assistant + Australia/New Zealand: Keith Sandell:
(61) 02-922-2977, FAX (61) 02-922-1100 « Japan: Mashy
Yoshikawa: (81) 3-3235-5961, FAX (81) 3-3235-5852
Send materials to Science Advertising, 1200 New York
Avenue, NW, Washington, DC 20005.

SCIENCE EDITORIAL BOARD
Charles J. Arntzen John J. Hopfield
David Baltimore F. Clark Howell
J. Michael Bishop Paul A. Marks

Yasutomi Nishizuka
Helen M. Ranney
Bengt Samuelsson
Robert M. Solow

William F. Brinkman

E. Margaret Burbidge
Pierre-Gilles de Gennes
Joseph L. Goldstein

Mary L. Good Edward C. Stone
Harry B. Gray James D. Watson
Richard N. Zare
@ Published by the Al A forthe A of
(AAAS), ves its readers as a forum for the presen-

tation and discussion of important issues related to the advancement of
science, including the presentation of minority or conflicting points of
view, rather than by publishing only material on which a consensus has
been reached. Accordingly, all articles published in Science—including
editorials, news and comment, and book reviews—are signed and reflect
the individual views of the authors and not official points of view adopted
by the AAAS or the institutions with which the authors are affiliated.

B The American Association for the Advancement of Science was
founded in 1848 and incorporated in 1874. Its objectives are to further
the work of scientists, to facilitate cooperation among them, to foster
scientific freedom and responsibility, to improve the effectiveness of
science in the promotion of human welfare, to advance education in
science, and to increase public understanding and appreciation of the
importance and promise of the methods of science in human progress.

INFORMATION RESOURCES

SUBSCRIPTION SERVICES
For change of address, missing issues, new orders and
renewals, and paymentquestions, please contact AAAS
at Danbury, CT: 800-731-4939 or Washington, DC:
202-326-6417, FAX 202-842-1065. Mailing addresses:
AAAS, P.O. Box 1811, Danbury, CT 06813 or AAAS
Member Services, 1200 New York Avenue, NW, Wash-
ington, DC 20005 + Other AAAS Programs: 202-

326-6400

REPRINTS & PERMISSION
Reprints: Ordering/Billing/Status, 800-407-9190; Cor-

rections, 202-326-6501 «
7074, FAX 202-682-0816

Permissions: 202-326-

INTERNET ADDRESSES
science_editors@aaas.org (for general editorial que-
ries); science_news@aaas.org (for news queries);
science_letters@aaas.org (for letters to the editor);
science_reviews@aaas.org (for returning manuscript
reviews); science@science-int.co.uk (for the Europe
Office); membership@aaas.org (for member services);
science_classifieds@aaas.org (for submitting classi-
fied advertisements); science_advertising@aaas.org

(for product advertising)

INFORMATION FOR CONTRIBUTORS
See pages 98-99 of the 3 January 1997 issue or

Frederick W. Alt
Children’s Hospital, Boston
Don L. Anderson
California Institute of
Technology
Michael Ashburner
Univ. of Cambridge
Frank S. Bates
Univ. of Minnesota,
Minneapolis
Stephen J. Benkovic
Pennsylvania State Univ.
Alan Bernstein
Mount Sinai Hospital,
Toronto
Michael J. Bevan
Univ. of Washington, Seattle
Seth Blair
Univ. of Wisconsin, Madison
David E. Bloom
Harvard Institute for
Intemational Development
Piet Borst
The Netherlands Cancer
Institute
Henry R. Bourne
Univ. of California, San
Francisco
Michael S. Brown
Univ. of Texas South-
westemn Medical Center
James J. Bull
Univ. of Texas at Austin
Kathryn Calame
Columbia Univ. College of
Physicians & Surgeons
Dennis W. Choi
Washington Univ. School
of Medicine, St. Louis
David Clapham
Children’s Hospital, Boston
Adrienne E. Clarke
Univ. of Melbourne,
Parkville
F. Fleming Crim
Univ. of Wisconsin, Madison
Paul J. Crutzen
Max-Planck-Institut fir
Chemie
James E. Dahlberg
Univ. of Wisconsin Medical
School, Madison
Robert Desimone
National Institute of Mental
Health, NIH
Paul T. Englund
Johns Hopkins Univ.
School of Medicine

access www.sciencemag.org/misc/con-info.shtml.

EDITORIAL & NEWS CONTACTS

North America
Address: 1200 New York Avenue, NW, Washington,

DC 20005

Editorial: 202-326-6501, FAX 202-289-7562

News: 202-326-6500, FAX 202-371-9227 -
Bureaus: Berkeley, CA: 510-841-1154, FAX 510-
841-6339, San Diego, CA: 619-942-3252, FAX 619-
942-4979, Chicago, IL: 312-360-1227, FAX 312-
360-0537, Boston, MA: 617-566-7137, FAX 617-

734-8088

Europe
Headquarters: 14 George IV Street, Cambridge, UK
CB2 1HH; (44) 1223-302067, FAX (44) 1223-302068
Paris Correspondent: (33) 1-49-29-09-01, FAX (33)

1-49-29-09-00

Asia

News Bureau: Dennis Normile, (81) 3-3335-9925,
FAX (81) 3-3335-4898; dnormile@twics.com

- Japan Office: Carl Kay, Esaka 1-chome 16-10-
305, Suita-shi, Osaka-fu 564 Japan; (81) 6-387-5483,
FAX (81) 6-337-6809; science@japanese.co.jp

+ China Office: Hao Xin, (86)10-6255-9478;

science@public3.bta.net.cn

BOARD OF REVIEWING EDITORS

G. Ertl
Max-Planck-Gesellschaft
Richard G. Fairbanks
Lamont-Doherty Earth
Observatory
Robert E. Fay
U.S. Bureau of the Census
Douglas T. Fearon
Univ. of Cambnidge
Harry A. Fozzard
The Univ. of Chicago
Roger |. M. Glass
Centers for Disease Control
Peter N. Goodfellow
SmithKline Beecham, UK
Peter Gruss
Max Planck Institute of
Biophysical Chemistry
Philip C. Hanawalt
Stanford Univ.
Paul Harvey
Univ. of Oxford
M. P. Hassell
Imperial College at
Silwood Park
Nobutaka Hirokawa
Univ. of Tokyo
Tomas Hokfelt
Karolinska institutet
Tasuku Honjo
Kyoto Univ.
Susan D. Iversen
Univ. of Oxford
Eric F. Johnson
The Scripps Research
Institute
Hans Kende
Michigan State Univ.
Elliott Kieff
Harvard Univ.
Jeffrey T. Kiehl
National Center for Atmos-
pheric Research, Boulder
Judith Kimble
Univ. of Wisconsin, Madison
Stephen M. Kosslyn
Harvard Univ.
Michael LaBarbera
The Univ. of Chicago
Antonio Lanzavecchia
Basel institute for
Immunology
Nicole Le Douarin
Institut d'Embryologie
Cellulaire et Moléculaire
du CNRS
Norman L. Letvin
Beth Israel Hospital, Boston

Harvey F. Lodish
Whitehead Institute for
Biomedical Research

Richard Losick
Harvard Univ.

Ruth Lynden-Bell
Queen’s Univ., Belfast

Seth Marder
Califomnia Institute of
Technology

Diane Mathis
Institut de Chimie
Biologique, Strasbourg

Susan K. McConnell
Stanford Univ.

Anthony R. Means
Duke Univ. Medical Center

Stanley Meizel
Univ. of California, Davis

Douglas A. Melton
Harvard Univ.

Shigetada Nakanishi
Kyoto Univ.

Kim Nasmyth
Research institute of Molec-
ular Pathology, Vienna

Roger A. Nicoll
Univ. of California, San
Francisco

Staffan Normark
Swedish Institute for
Infectious Disease Control

Kiyotaka Okada
Kyoto Univ.

Bert W. O'Malley
Baylor College of Medicine

Roy R. Parker
Univ. of Arizona, Tucson

Stuart L. Pimm
The Univ. of Tennessee,
Knoxville

Yeshayau Pocker
Univ. of Washington,
Seattle

Ralph S. Quatrano
Univ. of North Carolina,
Chapel Hill

Martin Raff
Univ. College London

Douglas C. Rees
California Institute of
Technology

T. M. Rice
ETH-Hé6nggerberg, Zarich

David C. Rubie
Universitat Bayreuth

www.sciencemag.org ® SCIENCE e VOL. 277 « 1 AUGUST 1997

Erkki Ruoslahti
The Bumham Institute, CA
Gottfried Schatz
Biozentrum, Basel
Jozet Schell
Max-Planck-Institut far
Zuchtungforschung
Ronald H. Schwartz
National Institute of
Allergy and Infectious
Diseases, NIH
Terrence J. Sejnowski
Salk Institute
Christopher R. Somerville
Camegie Institute of
Washington
Michael P. Stryker
Univ. of California, San
Francisco
Cliff Tabin
Harvard Medical School
John Jen Tai
Academia Sinica, Taiwan
Tomoyuki Takahashi
Univ. of Tokyo
Masatoshi Takeichi
Kyoto Univ.
Keiji Tanaka
RIKEN Institute
David Tilman
Univ. of Minnesota, St. Paul
Robert T. N. Tjian
Univ. of California,
Berkeley
Yoshinori Tokura
Univ. of Tokyo
Derek van der Kooy
Univ. of Toronto
Geerat J. Vermeij
Univ. of Califomia, Davis
Bert Vogelstein
Johns Hopkins Oncology
Center
Gerhard Wegner
Max-Planck-Institut fir
Polymerforschung
Arthur Weiss
Univ. of Califomia, San
Francisco
Robin A. Weiss
The Institute of Cancer
Research, London
Zena Werb
Univ. of California, San
Francisco
George M. Whitesides
Harvard Univ.

619



How to Find
the Pertect

Transtecti
Figure 2: Transfected CHO cells expressing
U u Bealactosidase, stained with X-gal.
°

Minimize Cost

Once you've found the perfect
lipid you can continue to achieve
optimum transfection efficiencies.
Each PerFect Lipid™ is available in
individual pack sizes that are con-
venient and economical to use.

If you're looking for a
transfection tool that provides
maximum transfection efficiency,
look no further. The PerFect
Lipid™ Transfection Kit allows
you to test a panel of eight unique
lipids so you can quickly and
easily find the one that yields the ~ Tested for Results

highest efficiency in your cell line. To make it even easier
for you to choose the right

lipid, we've tested the PerFect
Lipids™ in a variety of common
cell lines. To see for yourself,
check out our web site
(http://www.invitrogen.com)

or call our Technical Services
Department.

For perfect transfections
with every cell line, there's no
better choice than the PerFect

Lipid® Transfection Kit and
: ectiom of CHO s wihn ot ool PEIFECE Lipids™ For more
2 wector Sk Pieliors Lipils” QU143 information or to place your
‘ That's why we developed the order, call today.
PerFect Lipid™ Transfection Kit.
Now finding the right lipid for

your cell line is easy. Simply Illlmgen

Maximize Efficiency
The efficiency of lipid-
mediated transfection varies
greatly depending on the cell
line and lipid used (Figure 1).
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transfect the supplied B-galac- Telephone (760) 603-7200
tosidase reporter plasmid with Fax (760) 603-7201
] e http://www.invitrogen.com
! each of the eight PerFect Lipids 1-800-955-6288

(pFx™1-8) and assay for the
percent of blue cells (Figure 2).
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Thinking Recombinant Think Sigma.

Protein Expression?

We have what you need to succeed in Recombinant Protein Expression.
The products—an ever-widening range of biochemicals and reagents, including vectors,
inducers, antibodies, site-specific proteases and NTA reagents, all use-tested for quality
and reliability. The technical know-how—expertise in expression, detection, purification
and analysis gained through developing and manufacturing our own recombinant
protein products. 7he latest information—a dynamic special section of our Website
dedicated to this evolving technology.

ee the light at htep://www.sigma.sial.com/sigma/prot-exp.htm

Visit the prot-exp section of the Sigma Website for fresh, in-depth information

on recombinant protein expression. For example, you can get help
detecting and purifying recombinant proteins using antibodies.
We'll show you how immunoblotting can visualize a
single fusion protein in a complex host protein mixture. And
you'll see that we offer monoclonal antibodies to the most
frequently used fusion protein tags: anti-polyHistidine, anti-GST,
anti-c-myc and anti-FLAGs, plus a selection of polyclonal and
secondary antibodies.

Locate and identify expressed
proteins with Sigma antibodies

For bright ideas in Recombinant Protein Technology,
to epitope and peptide tags.

think Sigma.

SIGMA

Biochemicals and Reagents for Life Science Research

P.O. Box 14508, St. Louis, MO 63178 USA 314-771-5750
hetp://www.sigma.sial.com
A Member of the Sigma-Aldrich Family

© 1997 Sigma-Aldrich Co. Sigma-Aldrich brand products are sold exclusively through Sigma-Aldrich, Inc. Reproduction forbidden without permission.
Sigma is a registered trademark of Sigma-Aldrich Co. FLAG is a registered trademark of Immunology Ventures.
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HIGH-SENSITIVITY
RENAISSANCE® | ABELING
KITS AND DETECTION
SUBSTRATES

Specifically designed for nonradioactive detection of DNA and RNA using
chemiluminescence and chromogenic methods, the Renaissance line of

easy-to-use kits and substrates brings an unbeatable combination of sensitivity,

reliability, and choice to your laboratory.

Whether your labeling method of choice is Random Priming,
Nick Translation, 3'-End Labeling, or RNA Transcription, there is a
convenient kit for use with our chemiluminescent or chromogenic
substrates. For ultimate flexibility, versions of all kits are available to
make hybridization probes labeled with either fluorescein or biotin
and include either alkaline phosphatase or horseradish peroxidase
conjugates. Once your DNA or RNA probes are labeled, detection is
quick and simple on GeneScreen membrane with either ready-to-use
CDP-Star™ or Enhanced Luminol and Reflection™ film or 4CN Plus.

These new labeling kits give you everything you need to label probes in
preparation for in situ hybridization (ISH) applications of Renaissance
Tyramide Signal Amplification (TSA™) — the breakthrough technology
that gives you unprecedented signal amplification that is up to 1000
times greater than conventional methods. And TSA can be used with
both ISH or immunohistochemistry (IHC) techniques.

With Renaissance products, you get the the largest selection anywhere
of nucleic acid labeling and detection products, allowing you the widest
range of choice from a single source. And you get the assurance of know-
ing that product compatibility and system optimization are built in.

Call today to learn more about how Renaissance products provide the
quality and choice you need for your lab. And when you do, ask about
our expanding line of nonradioactive
nucleotide analogs available in a
wide range of fluorescein- and biotin-
labeled deoxynucleotides, ribonu-
cleotides, and dideoxynucleotides.

Renaissance is a registered trademark
and NEN and Reflection are trade-
marks of NEN™ Life Science Products,
€. du Pont de Nemours and Company.
CDP-Star is a trademark of Tropix Inc.,
Bedtord, Mass. Renaissance products ) e
are manufactured under an IS0 9002 [ S e
Quality System registered by UL.

© NEN™ Life Science Products, 1996,

Figure 1. Colonies were screened for the TGF- 81 gene
with a fluorescein-labeled oligonucleotide probe and
Enhanced Luminol. This film demonstrates resulls obtained
using the Renaissance 3- End Labeling Fluorescein Kit with
Antifuorescein-HRP (NEL823) and the defection substrate
Enhanced Luminol (NEL201). Discs were exposed to
Reflection fiim for 15 minutes.
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Figure 2. Mouse B-actin was detected using a fluores-
cein-labeled ssRNA probe and ready-to-use CDP-Star.
This film demonstrates resuits obtained using Renaissance
RNA Fluarescein Labeling Kit with Antifluorescein-AP
(NEL633) in conjunction with ready-to-use COP-Star
(NELB01). Blots were exposed to Reflection fiim for 5 min-
utes.
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Figure 3. The v-Fos gene
was detected in 125 ng of
blotted mouse genomic DNA
in less than 5 minutes using
CDP-Star. This fiir

NEN™ Life Science Products

Boston, MA 02118-2512 USA
1-800-551-2121 = 617-482-9595
7-482-1380
g ww.nenlifesci.com
Email: NEN TECHEWMVX.DNET.DUPONT.COM

Australia (61) 292 3 * Belgium (02) 7242

France (01) 698 sratany (061

Italy (02) 25302-481/319 = Japan (81) 3-5421-1354
Netherlands (078) 6301092 = Switzerland (01)
8410330 * United Kingdom (01438) 73-40-27
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marke S Science and Academic Press invite you
to start your day with inScight, the online
information service devoted specifically to
late-breaking science news.

Located at www.apnet.com/inscight,
the site is a free service featuring daily
topical news items of interest to researchers,
practitioners, students, and anyone with an

N ow Accurate interest in current science issues. The

experienced and preeminent news team

Dete rmi nat ion of the weekly Science compiles and
of Prot ein Siz e provides inScight with the day's primary

science news stories which are then
and transfer efficiency formatted and maintained online through
the Academic Press electronic production
services department.

Comprising ten evenly spaced, individually
labelled proteins, the new Full Range Rainbow™

molecular weight markers provide improved In addition to providing daily science
accuracy and reproducibility in the estimation news, inScight features a daily-updated
of protein sizes. network of links to related newsmakers,
associations, and appropriate science

° Tight, discrete bands are easier to distinguish and enable . 4 "

more accurate Rf measurements subjects. Stories are archived for easy
° Recombinant proteins ensure batch-to-batch reproducibility searchable reference. For key word
@ supplied in a ready to load format descriptions, the service incorporates the
° Dye label does not affect overall size of marker protein Academic Press Dictionary of

Science and Technology, a com-
prehensive reference of more than
130,000 entries.
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EUROPE +44 (0)1494 544550 sl

usa 18003239750 inScight-— e
JapaN (03) 59 92 2828 www.apnet.com/inscight

° Improved electrophoresis and transfer efficiency tracking
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Congratulations to
Kinetic City Super Crew
The AAAS radio show for kids

) Gi=

’ -

D) o L
— nl
G=

m 1996 Peabody Award winner

'''''''''''''''

Keep an eye out for these
exciting Kinetic City ventures!

» Kids’ book series McGraw-Hill, af June American
Booksellers’

« Kids’ website “Kinetic City Cyber Club,”
beginning this fall

» Kids’ classroom materials “Kinetic City Adventure
Express Kits”

» Kids’ television series in planning stages

KCSC is aired on over 50 stations, nationwide.
To find out where you can tune in call

1-800-877-2739

Kinetic City Super
Crew is produced by
the American Association
for the Advancement of Science with major

funding from the National Science Foundation.

Aired on Aahs World Radio
and finer public radio
stations everywhere.

For more information contact:

Kinetic City Super Crew

(202) 326-6647

website: www .kineticcity.com
email: KCSuper@aaas.com
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THE SCIENCE OF THE
LIVING WORLD

Sabor Demjen

Photo

o |
This Is Biology
The Science of the Living World
ERNST MAYR
“This is a magisterial account of
biology, by a great biologist.”
—R McNeill Alexander,
NEW SCIENTIST

“Emnst Mayr, the world's greatest living
evolutionary biologist and a writer of
extraordinary insight and dlanty, gives
us.. .his distillation of a full career spent
in thought and study of his favorite
subject” —STEPHEN JAY GOULD
Belknap Press * $29.95/£19.95 cloth

Eve’s Herbs

A History of Contraception
and Abortion in the West
JOHN M. RIDDLE
In Contraception and Abortion from the
Ancient World to the Renaissance, John
Riddle showed, through extraordinary
scholarly sleuthing, that women from
ancient Egyptian times to the fifteenth
century relied on an extensive herbal
pharmacopoeia to regulate fertility. In
Eve's Herbs, Riddle shows that while it
did not persist in a form available to
most women, ancient knowledge about
herbs was not lost in modem times but
survived in coded form.

7 tables * $39.95/£26.50 cloth

GROOMING,
GOSSIP, e

EVOLUTION OF |
LANGUAGE |
;ROH%IDUNBAR‘

Grooming, Gossip, and
the Evolution of Language

ROBIN DUNBAR
“At the heart of this fresh and witty
book is the thesis that gossip is the
human version of primate grooming. ..
Dunbar is a clear thinker and a
polymath, marshaling evidence for his
thesis from such varied fields as
primatology, linguistics,
anthropology and genetics.”
—Natalie Angier,
NEW YORK TIMES BOOK REVIEW

“Dunbar asks interesting questions,
provides a fresh perspective on an old
problem and gives readers a zippy
intellectual ride.”

—Jo Ann C. Gutin, THE NATION
$22.95 cloth (for sale in USA only)
In the Company
of Mushrooms
A Biologist’s Tale
ELIO SCHAECHTER
"[This book] is a delight from start to
finish, a truly splendid account of an
obsession. It's everything about
mushrooms: their extraordinary
biology, history, appearance, flavours,
foldore, cuisine, gathering and more...
[TIhis is a dream of a book."
—NEW SCIENTIST

|6 color illus,, |8 halftones
$24.95/£16.50 cloth

NEW FROM HARVARD |, ::

FREEMAN DYSON

“Freeman Dyson, following in the

tradition of two of his heroes,
novelist H. G. Wells and biclogist
J. B. S. Haldane, gives us a cautionary

vision of where science and technology

are taking us...Dyson's book is a
fascinating romp through
possible futures.”
—Steven ). Dick, NATURAL HISTORY

“Imagined Worlds is one of those mind-
stretching books that any intelligent
reader can enjoy.”

—Arthur C. Clarke, TIMES HIGHER
EDUCATION SUPPLEMENT
Jerusalem-Harvard Lectures
27 halftones * $22.00/£14.50 cloth
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US: 800 448 2242 + UK: 0171 306 0603 * www.hup.harvard.edu
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Selected Essays
ERNST MAYR
"Mayr has shown himself to be a true
follower of Darwin, Wallace, and
Huxley. His writings are lively and
aritical, and they provide remarkable |
insight into the development !\\
of the field.” N
—Peter H. Raven, SCIENCE "\
Belknap Press « $25.00/£1650 paper |\
\

The Natural Magic of Magnets N
JAMES D. LIVINGSTON
“Delightful....[Livingston] connects |
magnetism to both past and present ‘\\
human culture and its underlying | \\\
technology. This connection ranges
over an incredible breadth of topics
and personalities. . .A smashing book
—Paul M. Grant, NATURE |
34 halftones, 23 line illus.

$14.95/£9.95 paper

WMHHﬂ:
On Nature and Nurture,

‘ Knowledge and Values
| EDWARD M. HUNDERT ‘
“Hundert takes us on a fascinating
jouney through time, revealing the

evolution of thought about the
functioning of the human mind. This
important book. . .offers great food

for thought, along with much
humor and wisdom.” |

—JONAS SALK
16 halftones * $16.95/£1 150 paper

- Darwin Machines and
the Nature of Kniowledge
HENRY PLOTKIN \
"Plotkin is a psychologist, and his book
places the most emphasis on leaming
or the acquisition of knowledge and
the cultural transmission of that
knowledge...His exposition, even of
complex issues, is beautifully lucid. ..
Plotkin has written a book that is
a pleasure to read.”
—Nlicholas Mackintosh, NATURE
$15.95 paper (not for sale in the
Commonwealth & Europe, except Canada)




Albert H. Teich,
Stephen D. Nelson
and Celia McEnaney,
editors

%}\'ering major developments
during 1996, the new AAAS Yearbook
is a concise yet comprehensive source
of information on current policy issues
affecting science and technology.
Included are papers from the 1996
AAAS Science and Technology Policy
Colloguium together with other key
articles and speeches and excerpts
from reports by the National Academy
of Sciences, the Council on
Competitiveness, and the National
Science Board. Working scientists,
engineers, government policymakers
and administrators, industrial managers,
scholars and students of science and
technology policy, and many others
will find this book an invaluable
resource. Special quantity discounts

are available for classroom use.

1997; 456 pages; $24.95

(AAAS member price $19.96

Purchase the 1995 Yearbook for $12.50
(half price) and the 1991-1994 Yearbooks
for only $5.00 each.

Postage/handling per order $4.00.

AAAS Distribution Center

PO Box 521

Annapolis Junction, MD 20701

Order by phone (VISA/MasterCard only)
call 1-800-222-7809.

Fax orders to 301-206-9789.
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Disinfectant Tablets
Clear-Soak Disinfectant Tablets can be placed
in the bottom of a pipette soaking jar or
other  laboratory
soaking reservoir to
prevent microbial
growth and the accumulation of biodegrada-
tion products. The tablets are slow to dissolve
and last several months under normal use. If

[ PRODUCTS |

the soak water is changed, the tablet can be
removed, washed, and re-used in clean soak
water. The tablets, which contain no
scented aromatics, can be used alone or in
conjunction with surfactants. Bel-Art Prod-
ucts. For information call 201-694-0500 or
circle 141 on the reader service card.

Automatic Gridding and
Library Replication

The BioGrid gridding robot is a benchtop
instrument for the automation of gridding
and replicating of DNA libraries. The instru-
ment can grid 48 microplates in double offset
onto four 22-cm square membranes in about
an hour. The lid removal feature allows the
user to load the microplates with the lids on.
The software enables the user to define the
number of plates and the density of spotting,
and to customize double offset gridding pat-
terns. Integrated Separation Systems. For
information call 800-433-6433 or circle
142 on the reader service card.

Protein Assay
The dotMetric Plus Protein Assay is a multi-
format, versatile kit that offers researchers
the choice of two separate methods. The
sample can be assayed by simply spotting 1 ul
of solution on a test strip, developing the test

strip in 8 min, and measuring the diameter of
the protein spot with the dotMetric measut-
ing gauge for the estimation of protein con-
centration. Alternatively, the kit can be used
for estimation of protein using test tubes,
cuvettes, and microtiter plates in a manual,
semiautomated, or automated spectrophoto-
metric assay protocol. Geno Technology.
For information call 314-534-0075 or
circle 143 on the reader service card.

[ |
DNA Preparation Kits

Five new DNA preparation kits are simple to
use, are stored at room temperature, and come
packed in reusable Rubbermaid containers.
The Gel Slice Kit rapidly purifies DNA frag-
ments from agarose gels. The M13 DNA Kit
purifies 2 to 4 pg of single-stranded M13
DNA from 700 pl of high titer supplement.
The Mid-Sized Plasmid DNA Kit is for the
rapid preparation of up to 400 ug of plasmid
DNA from 50 ml of cells. The Plasmid DNA
Kit rapidly purifies plasmid DNA from 1 to 2
ml liquid cultures without the use of phenol
or chloroform. The PCR DNA Clean-Up
Kit is for separation of polymerase chain re-
action products from reaction mixtures. The
purified DNA is free of contaminating salts,
primers, and polymerase. Alltech Associates.
For information call 800-642-4667 or circle
144 on the reader service card.

Stand-Alone
Imaging Software
HazeBuster and MicroTome are software
packages that remove out-of-focus haze from
images acquired with microscopes, including
confocal microscopes. Prior to the introduc-
tion of these stand-alone versions, research-
ers had to purchase additional, expensive
image processing software to work in con-
junction with these applications. Because
they are modular, the new versions allow
researchers to use image processing software
from other developers. For example, Micro-
Tome and HazeBuster can be used alone or in
conjunction with Optimus, Image-Pro Plus,
or IP Lab Spectrum. HazeBuster is designed
for researchers who need to keep costs down,
but must have low-noise, highly detailed im-
ages normally obtained from expensive con-
focal equipment. MicroTome is an upscale
digital deconvolution program that provides
accelerated performance and many addi-
tional options, including user-selectable al-
gorithms, automatic, true-color imaging, cell
counting, measurements, and more. Both pro-
grams work with a broad range of fluores-
cence, transmitted, reflected, and other
image modes and have applications in medi-
cal imaging, industrial inspections, nonde-
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structive testing, and other microscopy proce-
dures. Vaytek. For information call 515-
472-2227 or circle 145 on the reader
service card.

[ ]
PCR Product Quantitation

The Sunrise Amplification Detection Sys-
tem permits the simultaneous amplification
and detection of nucleic acids within the
polymerase chain reaction (PCR) tube. The
method is based on the incorporation of en-
ergy transfer-labeled hairpin primers into the
amplified DNA product. The Sunrise Uni-
Primer I, for amplification of any target, is
designed so a fluorescent signal is generated
only when the primer is unfolded by incorpo-
ration into the amplification product. It has
virtually no fluorescent signal, eliminating
the need to purify the PCR product prior to
detection. Oncor. For information call 301-
963-3500 or circle 146 on the reader ser-
vice card.

Bio Assay Reader
The HTS 7000 Bio Assay Reader is a versatile
system for rapid, high-throughput screen-
ing of a large array of small-volume samples
routinely performed in many molecular bi-
ology, cell biology, and biochemistry labo-

ratories. Applications for the new system
include DNA and protein quantitation;
drug screening and therapeutic drug moni-
toring; immunoassays; cell function studies;
and DNA hybridization, gene expression, re-

combinant enzyme, and reporter
gene assays. The HTS 7000 in-
cludes software designed for pro-
cessing up to thousands of samples per day.
Top or bottom reading of luminescence or
through-well absorbance measurements are
achieved automatically through simple
software selection. Users with few samples
can take advantage of the convenience of
pipetting in strip wells and perform tradi-
tional cuvette-based analyses more rapidly.
Perkin-Elmer. For information call 800-
762-4000 or circle 147 on the reader ser-

vice card.

Literature
Chemicon 1997 Immunological Reagents cata-
logs more than 500 new reagents for use in
neuroscience, signal transduction, adhesion
molecule, extracellular matrix, cytokine, cy-
toskeletal, and infectious disease research.
Chemicon International. For information
call 800-437-7500 or circle 148 on the

reader service card.

The Cytosensor Microphysiometer at Work Ref-
erence Guide lists more than 150 scientific
references describing the use of this instru-
ment for a variety of applications. These ap-
plications include receptor activation and
inactivation, signal transduction elucida-
tion, agonist and antagonist profiling, ex-
perimental in vitro toxicology, microbial
metabolism study, and study of growth fac-
tor, neurotrophic factor, and cytokine re-
sponses. This instrument can detect re-
sponses triggered by a wide variety of recep-
tor classes coupled to different second mes-
sengers; these receptor classes include G pro-
tein-linked receptors, ligand-gated ion
channels, and tyrosine kinase receptors.
Molecular Devices. For. information call
408-747-3542 or circle 149 on the reader

service card.

Dako 1997 Catalog features a wide variety of
monoclonal and polyclonal antibodies tar-
geted against apoptotic markers, cell cycle
proteins, multi-drug resistance markers, and
cancer markers as well as a comprehensive
listing of conjugated and unconjugated sec-
ondary antibodies. The catalog also describes
immunostaining systems for immuno-
histochemistry and in situ hybridization and
products for flow cytometry. Dako. For in-
formation call 800-424-0021 or circle 150
on the reader service card.

Newly offered instrumentation, apparatus, and laboratory materials of interest to researchers in all disciplines in
academic, industrial, and government organizations are featured in this space. Emphasis is given to purpose, chief
characteristics, and availability of products and materials. Endorsement of any products or materials mentioned in
Tech.Sight by Science or AAAS is not implied. Additional information may be obtained from the manufacturers or
suppliers named by circling the appropriate number on the Readers’ Service Card and placing it in a maitbox.

Postage is free.

AAAS
Travels

For members and friends of AAAS

Discover

ANTARCTICA!
January 24-
February 6,1998

Discover the
awesome
magnificence
of Antarctica
this winter.
See dramatic
rookeries of
Magellanic and
: gentoo penguins,
rockhoppers, and
Adelies. Also look for the great whales
of the world, as well as crabeater and
elephant seals. Led by Dr. Gunter
Weller, travel on board the
50-passenger Russian vessel,
M/V Akademic Golitsyn,
with comfortable, low-key
accommodations, an informal
atmosphere, and excellent meals.
From $3,995 (plus air).

New Year’sin

BELIZFE!

December 26,1997~
January 3,1998

Join marine biologist Mark
Silberstein on board
182t yacht
Rembrandt van Rijn
for an outstanding
introduction to the second largest
barrier reef in the world, plus
Cockscomb Jaguar Sanctuary,
Crooked Tree Wildlife Reserve, Maya
archaeological ruins, Manatees, Birds,
and Snorkeling. $2,795 (plus air).
Four day Maya Extension to January 6
includes
Xunantunich,
Tikal & more!
($750 additional).
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Call For Detailed
Trip Brochures

(800) 252-4910

AAAS Travels

BETCHART EXPEDITIONS Inc.
17050 Montebello Road
Cupertino, California 95014-5435




in Cheminformatics

At SmithKline Beecham the application of
combinatorial chemistry and high-
throughput screening is resulting in an

extraordinary increase in the numbers

of compounds and corresponding data

being generated for drug discovery.
We are expanding our transnational
Cheminformatics group to work
closely with medicinal chemists and
screening scientists in the UK and US
in the collection, transfer, manipulation and

exploitation of these data.

This expansion opens opportunities for careers
which can be based at either our US or UK state-of-
the-art facilities in the following areas:

* Medicinal Cheminformatics - developing a
Medicinal Chemistry information system to
meet the demands of combinatorial and
automated chemistry; developing new methods
to analyse molecular diversity.

Screening Informatics - developing methods for
dynamic design of efficient screens; developing
sophisticated statistical analysis and data
fitting; data interfaces to new screening
technologies.

Knowledge Discovery in Databases -
developing and applying computational tools
to find relationships within and among large
chemical and biological databases.

Intelligent Data Integration - designing and
developing systems for model-based
integration and presentation of chemical and
biological data.

Specific opportunities exist for the following positions:
Group Leader - Screening Informatics

Requirements include a PhD in biological sciences
or chemistry with at least 5 years’ directly related
experience in information analysis, high-throughput
screening or laboratory automation, and a record of
successful performance in pharmaceutical discovery
or biomedical research. Refer to Job Code H7-0344.

Group Leader - Knowledge Discovery

Requirements include a PhD in physical, biological
or computer sciences or statistics, with at least

5 years’ experience in pattern recognition, machine
learning or chemometrics and a proven record of
performance in chemical or biological database
analysis. Refer to Job Code H7-0244.

Group Leader - Data Integration

Requirements include a PhD in chemical or
biological sciences, plus a broad understanding
of computer technology and at least 5 years’
relevant experience with a record of success in
computational applications to chemistry and
biology. Refer to Job Code H7-0273.

PhD Scientist -
Medicinal Cheminformatics

Requirements include a PhD or equivalent
experience in chemistry or a related discipline plus
significant experience providing computer support
within a scientific environment or extensive
experience in the use of chemistry software
packages and databases. The position entails
ensuring efficient selection and use of computer
tools, development and implementation of a training
strategy for Cheminformatics and Medicinal
Chemistry applications, and working with multi-
disciplinary groups to identify and evaluate new
applications. This position is US-based. Refer to
Job Code H7-0318.

As part of our commitment to attract and retain the
best, SmithKline Beecham provides a fully competitive
salary/benefits/relocation package. To be considered
for one of these outstanding opportunities, mail or
e-mail your resume or CV, indicating desired Job
Code, to the address below. Indicating Job Code is
essential. For more information on SmithKline
Beecham, visit our Web site at www.sb.com/careers.
We are an Equal Opportunity Employer, M/F/D/V.

S
SmithKline Beecham
Pharmaceuticals






