


The latest advance in DNA sequencing is now available.

The SequiTherm EXCEL™

Kit works this well on an
“impossible” template.

Imagine what it does with an “easy” template!

Epicentre’s new SequiTherm EXCEL DNA Sequencing Kits

Standard SequiTherm

incorporate unique innovations (U.S. & International Patents Kit EXCEL
pending) resulting in an ability to sequence even very difficult F ".A
templates. -
SequiTherm EXCEL Kits dramatically reduce stops, ambiguous o
base calls and nonspecific background. When other sequencing -
kits fail, SequiTherm EXCEL Kits can effectively sequence through n.—
problematic regions containing: «
* Inverted or direct repeats -
* Hairpin loops I_ '
* Interstrand reannealing B =
* High GC content |
* Dinucleotide repeats -
* Homopolymeric stretches ¥
SequiTherm EXCEL Kits are available for manual cycle sequencing -
using internal or end labeling with **P, **P or **S and for automated
cycle sequencing on LI-COR® instruments. ".
SequiTherm EXCEL... the new solution to old sequencing ‘:
problems. .
T .
Introductory 50% Discount! -
For a limited time, receive a 50% discount on a 20-reaction =,
SequiTherm EXCEL™ Kit for manual sequencing. (U.S. only.) a
Contact Epicentre for more information. 5
-
Data at right: Results using the SequiTherm EXCEL Kit and a standard Y.
cycle sequencing kit on a template with strong secondary structure. R |
Sequencing was performed on a pUC-based clone containing a 150 bp - -

inverted repeat capable of forming a 75 bp hairpin/cruciform structure.
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ATCC,
. A GLOBAL
- BIOSCIENCE
RESOURCE.

* The world'’s largest culture repository for acquiring, * Authoritative reference catalogs, technical support and
authenticating, preserving and distributing standards worldwide database access for bioscience researchers.
for research and industry.

* New products and services developed by ATCC for

bioscience researchers throughout the world. ' \ f
* Continuing education in new and emerging biotech- 12301 Parklawn Drive, Rockville, MD 20852
nology disciplines. 301-881-2600

Circle No. 12 on Readers’ Service Card



Capture
cDNA Cl
in 3 Days/

GENETRAPPER

cDNA Positive Selection System and
SUPERSCRIPT” Premade ¢cDNA Libraries

SuPERSCRIPT Premade ¢cDNA Libraries are
conveniently designed to fully exploit the power of
GENETRAPPER technology.

e Larger inserts—get full-length cDNAs (>10 kb
have been isolated).

GENETRAPPER cDNA Positive Selection System
(patent-pending)—the fastest, most powerful method
of screening cDNA.

® Go from a cDNA library to a full plate of gene-
specific clones in just 3 days, versus weeks or months

with conventional screening methods. e Wide selection—Ilibraries available from human,

rat, and mouse tissues.

e Screen >10° clones in a single pass, ensuring the
capture of even the rarest cDNA, without the hassles and
expense of conventional screening.

e Complete representation—you get 5 x 10° cfu from
>1 x 107 primary clones that have been amplified only once.

® Works with premade GiBco BRL SupERSCRIPT cDNA Libraries, mass- ® More efficient expression—directionally cloned in a eukaryotic
excised AZAP® or AZIPLoX® libraries, or other phagemid-based libraries. expression vector.
® Entire procedure can be performed effectively without radioactivity. ® Powerful screening—compatible with GENETRAPPER technology.

Call for a free brochure. To Order/TecH-LINE™: (800) 828-6686

U.S. Industrial Orders/TECH-LINE: (800) 874-4226 LIFE e TECHNOLOGIES.

Internet: http://www.lifetech.com
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| Process/Slep Conventional | CastAway System |

Prepare plates, mix solutions, | 120 minutes | <5 minutes

de-gas, pour, polymerization

and load gel :
Electrophoresis 150 minutes

Transfer and Dry
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CastAway

Ready to load in <5 minutes

Thinner than standard gels
—shorter run times and
less band compression

Bound to glass plates
—no more filter paper
or gel tearing

Consistent, reproducible
results




ISSN 0036-8075
30 AUGUST 1996
VOLUME 273
NUMBER 5279

1183, 1231
& 1234

5

SCIENCE

0\

AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

NEWS & COMMENT New Electron Emitters May Slim Down 1173
Computer Displays
Trial Set to Focus on Peer Review 1162
Crystallographers Pinpoint What 1174
All Together for Quantum Computing 1164 | Goes Where
Australia: Science Holds On in New 1165 | PERSPECTIVES
Budget
Synthetic Aperture Radar for F 1181
DOE Gives $47 Million for Core 1165 | Geodesy
Research C. Meade and D. T. Sandwell
Chess: Web Pits One Against the 1166 | Trypanosome RNA Editing: 7 1182
World Resolved
B. Sollner-Webb
Russian Science: New R&D Chief 1167
Asserts His Authority Triggering Bacterial Virulence 1183
P. A. Cotter and ]. F. Miller
New ‘Basic Research’ Chief at NIH 1167
RESEARCH ARTICLES
RESEARCH NEWS
A Three-Color, Solid-State, 7 1185
Debating the Big Questions 1168 | Three-Dimensional Display
E. Downing, L. Hesselink, ]. Ralson, R.
Protein Builds Second Skeleton 1170 Macfarlane
Drug’s Link to Genes Reveals ” 1171 | RNA Editing: A Mechanism for 1189
Estrogen’s Many Sides gRNA-Specified Uridylate Insertion
into Precursor mRNA
Three-Dimensional Images Are F 1172 M. L. Kable, S. D. Seiwert, S. Heidmann, K.
Conjured in a Crystal Cube Stuart
DEPARTMENTS
THIS WEEK IN SCIENCE 1149 | RANDOM SAMPLES 1177
The Next Hawaiian Island? ® Stalling Gangrene
EDITORIAL 1153 y = e
HMOs and AHCs—In Defense of Town and Gown X;li]g:ne Thetapr = Tede Sheit Bk ns
R. T. Rubin
BOOK REVIEWS 1178
LETTERS 2 11 55 Zapotec Civilization, reviewed by R. N. Zeitlin ®
Redundant Genome Sequencing?: J. E. Davies ® | Molocylar Basis of Virus Evolution, D. M. Hillis »
Electrons and Sex: P. Abramson and S. D. Pinkerton | A <o Notew orthy ® Books Received
¢ Predicting Career Success: M. O'Brecht and H.
Friesen ® Science: The Broader Context: A. Fausto- | AAAS NEWS & NOTES 1243
Sterling; M. Shodell; P. T. Macklem; A. Scheinman PRODUCTS & MATERIALS 1247
SCIENCESCOPE 1161

AAAS Board of Directors

Rita R. Colwell
Retiring President, Chairman
Jane Lubchenco
President
Mildred S. Dresselhaus
President-elect

1146

Sheila Jasanoff
William A. Lester Jr.
Simon A. Levin
Marcia C. Linn
Michael J. Novacek
Anna C. Roosevelt
Jean E. Taylor
Nancy S. Wexler

William T. Golden
Treasurer

Richard S. Nicholson
Executive Officer

B SCIENCE (ISSN 0036-8075) is published weekly on Friday, except the last week in
December, by the American Association for the Advancement of Science, 1200 New York
Avenue, NW, Washington, DC 20005. Periodicals Mail postage (publication No. 484460) paid at
Washington, DC, and additional mailing offices. Copyright © 1996 by the American Association for
the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. Domestic
individual membership and subscription (51 issues): $102 ($55 allocated to subscription). Domestic
institutional subscription (51 issues): $250. Foreign postage extra: Mexico, Caribbean (surface mail)
$55; other countries (air assist delivery) $90. First class, airmail, student, and emeritus rates on
request. Canadian rates with GST available upon request, GST #1254 88122. Printed in the U.S.A.

SCIENCE e VOL. 273 ¢ 30 AUGUST 1996




LI

COVER

Surface displacement since the 1992 Landers, Califor-
nia, earthquake obtained by interferometric processing of
ERS-1 satellite radar images. Maximum range displace-
ment of ~5 cm (blue through red to green) is localized in
step-overs of the 1992 surface break, from lower right to
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In the fight against disease, this could be
the most powerful weapon yet.

It’s not magic. But it may yet work miracles.

This is the trademark of a completely different kind
of pharmaceutical venture.

The recently-merged Pharmacia & Upjohn.

It’'s a partnership that has created a company of
quite remarkable depth and scope: over 30,000 people
working in 50 countries and serving 200 million
people around the world.

And it's for those 200 million people that this
announcement should come as very good news.

Because the merger will give two pools of
specialised medical talent the opportunity to work
together for the first time ever.

Resulting in real, tangible benefits in the fight

against cancer, AIDS, infectious diseases and many
other medical conditions.

This merger is not simply a matter of shared
resources, however.

It is also about shared ideals.

Our trademark stands as a symbol for humanity,
hope and inspiration.

Values that we intend to apply to every single
aspect of the way we do business.

You are surprised to hear such sentiments coming
from a global pharmaceutical company?

This is not the last time )
Pharmacia

&Upjohn

we’ll be surprising you.

You can be sure of that.

Circle No. 36 on Readers’ Service Card



THiS WEEK IN SCIiENCE
[ |

edited by PHIL SZUROMI

3D displays
Methods for visualizing three-
dimensional (3D) data in real
time are often limited in spatial
and temporal resolution or re-
quire restricted viewing zones or
the wearing of special headgear
(as for virtual reality displays).
Downing et al. (p. 1185; see the
news story by Glanz, p. 1172)
present an interactive device
that allows true 3D viewing of
color images from any perspec-
tive. The device involves a trans-
parent rare earth—doped heavy-
metal fluoride glass, in which
red, blue, and green volume ele-
ments can be separately ad-

dressed by laser diodes.
|

A trace of protein
Analysis of attomole (10-18
mole) samples of protein, an
amount typical of a minor
component in a single cell, is
an important goal in bioana-
lytical chemistry. Valaskovic
et al. (p. 1199) report high-
resolution mass spectra from
attomole samples of carbonic
anhydrase from a crude blood
isolate. A capillary electro-
phoresis system that could per-
form separations on subnano-
liter samples and a thin-wall
electrospray ionization tip that
could use ultralow flow rates
are key components.

Fluid response
Jogs in strike-slip faults pro-
duce either local compression
or extension depending on
their orientation. This defor-
mation can affect fluid pressure
at depth. Peltzeretal. (p. 1202;
see cover) present synthetic
aperture radar interferometry
images (see Perspective, p.
1181) of jogs in the rupture of
the 1992 Landers, California,

Guides for RNA editing
In trypanosomes, most of the pre-messenger RNA (mRNA) in
the mitochondria undergo RNA editing. To form a mature func-
tional mRNA, uridylate (U) residues are both inserted and de-
leted at precise locations in the primary transcripts. Kable et al.
(p. 1189; see the Perspective by Sollner-Webb, p. 1182) have elu-
cidated the mechanism for U addition in Trypanosoma brucei. Ed-
iting is controlled by guide RNAs (gRNAs), short RN As that are
complementary to the edited sequences, that direct endonuclease
cleavage of the mRNAs. The upstream cleavage product adds U
residues from free uridine triphosphate, and the mRNA halves
are then religated. The reaction does not utilize transesterification,

as previously thought.

earthquake. The land surface
was uplifted gradually by sev-
eral centimeters in extensional
jogs, whereas it subsided in
compressional jogs. The pat-
tern and rate of deformation
can be explained by influx of
fluids in extended regions and
draining of overpressured flu-
ids in compressed regions.

Cold-blooded noses
Endotherms generally have
high metabolic rates and often
have broad nasal passages to
accommodate high rates of lung
ventilation. Ruben et al. (p.
1204) examined skulls of vari-
ous dinosaur fossils and show
that, like modern ectotherms,
they had narrow nasal passages
and lacked a respiratory tur-
benate, a structure that in-
creases surface area in the nasal
passages in birds and mammals.

Plant histories
Inferences can be made about
the evolutionary history of a
biological population from its
fossil record or from the genome
of living relatives. Richman et
al. (p. 1212) have added a new
way to draw information out of
extant genomes. Analysis of

the complex self-incompatibil-
ity locus of flowering plants,
maintained by balancing selec-

tion, shows that traces of an-
cient population bottlenecks
can be inferred from the se-
quence of existing alleles.

Estrogen responses
Decreases in estrogen contrib-
utes to bone loss and cardiovas-
cular disease in postmenopausal
women. Some drugs like ralox-
ifene antagonize the action of
estrogen in reproductive tissue
but actually mimic the effects of
estrogen in bone and other tis-
sues. In reproductive tissues, the
estrogen receptor binds to DNA
sequences known as estrogen
response elements (EREs) and
enhances transcription of target
genes. Yang et al. (p. 1222; see
the news story by Pennisi, p.
1171) studied regulation of the
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transforming growth factor-f3
(TGF-B3) gene, which is regu-
lated in an estrogen receptor—
dependent manner in bone
cells. They present evidence for
the existence of a distinct re-
sponse element (the raloxifene
response element, or RRE) in
the TGF-B3 gene that is acti-
vated more effectively by
raloxifene than by the endog-
enous hormone 17B-estradiol
(E2). Although E2 acts through
the ERE in reproductive tissues,
raloxifene and endogenous es-
trogen metabolites other than
E2 may produce tissue-specific
responses through the RRE.

Do as | say...
During neurogenesis in Dro-
sophila, the developing neural
cell prevents its neighbors from
also realizing their neural po-
tential through a process called
lateral inhibition. Rooke et al.
(p. 1227) have characterized a
new gene, kuzbanian (kuz), that
is required for lateral inhibi-
tion. The kuz gene is required
for cells to receive the inhibi-
tory signal from the emerging
neural cell, and is also re-
quired for a positive signal
from the cells that neighbor
the neuron for the development
of the neuron.

Hormone sensitive
The plant hormone abscisic
acid regulates various develop-
mental and physiological re-
sponses. Cutler et al. (p. 1239)
have identified gene mutations
that confer enhanced sensitiv-
ity to abscisic acid. The gene
encodes a protein farnesyl
transferase, suggesting that
farnesylation is a required step
in regulating sensitivity to ab-
scisic acid.
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Custom Peptides for Born Skeptics

Let us Quote on Your
Next Custom Peptide and
We'll Send You Dur New
“Biolonically Active”
T-Shirt”
Visit our World Wide Web Site
ttp://www.genosys.com

ould you rather trust

your results to an

unpurified peptide, or
to one that’s guaranteed pure?

No, that’s not a trick question.
Because — for about what
you pay for a crude product
from other suppliers — you
can get a fully characterized,
guaranteed >70% pure custom
peptide from Genosys.

You'll get proof of performance
to convince even the most
hardened skeptic: mass spectral
analysis for composition, and
HPLC verification of purity.
Plus a cast-in-stone, 100%
satisfaction guarantee.

Of course, you can also choose
higher levels of purity to suit
your research, as well as the
exact quantity you need.
Along with just about any
modification you can think of:
MAPS, biotin, N-acetylation,
C-amidation, phosphorylation,
D-amino acids, or KLH / BSA
conjugation. Hassle-free
antisera services, too. And if
you're doing mapping studies,
you'll want to check out our
time-saving SPOTs™ custom
peptide array system.

Skeptical? Call today to discuss
your requirements. To erase all
doubts, just place an order.

bE

Genosys Biotechnologies, Inc.
Tha W : T) g

he Woodlands, X USA

eMoil: info@genosys.com
Europe:
Genosys Biotechnologies, Inc
Combridge, UK
Phone: (+44] (0] 1223 425622
Fox: [+44) (0] 1223 425966
eMail: genosys@genosys.co.uk
Australia: AMRAD Pharmacia Biotech
Phone: 008-252-265
New Zealand: AMRAD Pharmacia Biotech
Phone: 0800-733-893
2 MedProbe
Phone: 47 2220 01 37
Taiwan: Cashmete Scientific Company
Phone: 866-2-821-3004
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PHOTO OF DNA SEEN BY TUNNELLING MICROSCOPE

Thermo Sequenase together with DYEnamic ET primers

Get the edge in four-dye primer fluorescent DNA i e bt ctod s LSRR R AR A Reduced cycle times
- As few as 6 cycles

U

Data kindly provided by Whitehead Institute/

sequencing with this winning combination. Thermo
Sequenase™ DNA polymerase) plus DYEnamic™ ET
primers® available exclusively from Amersham™, will
increase your throughput, productivity, and accuracy by

providing:
MIT Center for Genome Research
ATACCTGTCCGOCT T ToTCooT Toaaaa aac  Lhe longest useable TTTGGAACAAGAGT CCACTAT TAAA A reduction in template
600 450 460 470 i
i g et read lengths - As low as 10ng with
-Routinely > 600 bases 15 cycles

OO ry

Data kindly provided by Data kindly provided by Washington University
Incyte Pharmaceuticals, Inc. School of Medicine Genome Sequencing Center

a0

o A

THERMO§equenase

See our worldwide web site
for more information.

1. Proc. Natl. Acad. Sci., USA, 92, pp. 6339-6343, (1995). B’/Enamic fT P]\’/ ) if }L\’ S
Amersham International plc

2. Proc. Natl. Acad. Sci., USA, 92, pp. 4347-4351, (1995).
: +
http://www.amersham.co.uk/life/ =
#
Amersham Place, Little Chalfont,

Buckinghamshire, HP7 9NA England. For Europe: +44(0)1494 544000 For USA: (800) 323 9750 For Japan: (03) 38 16 1091

MTET

Amersham, DYEnamic and Thermo Sequenase are trademarks of Amersham International plc.

Thermo Seq DNA Poly p: pending. This product and/or its method of use is covered

by one or more of the following patents: U.S. Patent Nos. 4,962,020; 5,173,411; 5,409,811 and 5,498,523
and foreign equivalents. DYEnamic ET primers—patent pending.

All goods and services are sold subject to the terms and conditions of sale of the company within the
Amersham Group which supplies them. A copy of these terms and conditions is available on request. A mersham I IFE SCI ENCE

© Amersham International plc 1996-All rights reserved.
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© 1996 Teackers Insurance and Annuity Avssociation/College Retirement Equities Fund. 730 Third Avenue, New York, NY

IF AT FIRST YOU SUCCEED,
TRY, TRY AGAIN.

In the latest DALBAR Consumer Satisfaction
Survey, a comprehensive study of 2,000 finan-
cial service companies — banks, mutual funds, bro-
kerages, and insurers — TIAA-CREF was voted
the leading provider of retirement plans.

We'll try to do better next time.

Not that we mind the recognition, it’s just that a
lot of people expect nothing less than the best from
us. Over 1.8 million individuals in higher education
and research, to be exact. And frankly, so do we.

Day after day, for over 75 years, we've put

everything we’ve got into giving our participants

Ensuring the future
for those who shape it.”

all they need to help fulfill their financial goals
and long-term expectations.

In the years to come, we'll work even harder
to enhance the level of personal service and innova-
tive solutions we offer to help them build a secure
and rewarding tomorrow. Maybe that’s why so
many of the best minds in the nation trust us not
just with their money, but with their future.

Find out more about America’s retirement
planning experts. Call us at 1 800 842-2776 week-
days 8 am to 11 pm ET, or visit our Web site on

the Internet at http://www.tiaa-cref.org.

CREF certificates are distributed by TIAA-CREF Individual and Institutional Services, Inc.
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For Windows™

ORIGIN was the first technical graphics and data analysis software developed
using all of MS Windows power. Tens of thousands of scientists and engineers
worldwide choose Origin for its exceptional speed, powerful analytical capability,
and presentation-quality graphics. NEW Origin version 4.1 is compatible with
both Windows 3.1 and Windows 95.

—peestll -~ Create publication
e quality reports with Use nearly 200 romewwrmcowo i ——
multiple graphs, built-in functions
worksheets, and and user defined
text using the functions through
select-and-drop integrated

interface. interface.

MESE2SS

Microcal Origin - D:\MARKETIN\GRAPHICS\ORIGINAO\MULTIP

Link axes in
layered graphs. ; . ‘
Change an axis on B ¥ - Allows you o
any graph; Origin , . develop custom
au!umalically [ ; = 3 =2 . ‘ applications using
adjusts the rest. |8 . Bt = S o ‘ floating toolbars,
: i RS : import custom
data, and incor-
porate your own
Simplity and gr(_)g_rams it
provide clutter-free o
access to all data
analysis options.

Unrestricted
number of data
points in a
column.

Perform regression, FFT, baseline and peak analysis.

See it for yourself! Call 800-969-7720 for a FREE
demo, or download it at http:/ /www.microcal.com
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< T Microcal Software, Inc. 413-586-2013/fax:413-585-0126
M 1 C r O C al One Roundhouse Plaza email: info@microcal.com
Northampton, MA 01060 USA WWW: http://www.microcal.com

Origin is a trademark of Microcal. All other brand and product names are trademarks of their respective owners.




THE BIOMEK" 2000 AUTOMATES
MOLECULAR BIOLOGY...YOUR WAY

BioWorks Software Worksurface

Automate molecular biology protocols the way you choose. It’s simple with “point-and-click™
Windows-based” BioWorks™ software. Just set up, edit and run your method using the
versatile Biomek® 2000 Laboratory Automation Workstation.

High-Density Replication

NEW - Interchangeable 96- or 384-pin tools easily
transfer nanoliter volumes to membranes

» Precise positioning of multiple transfers for
screening of over 3,456 samples per membrane

PCR™ Processes

« Pipette samples as small as 1.0 pL with barrier
tips to eliminate cross-contamination
« Minimum of 96 PCR reactions set up in one hour

DNA Sequenc’ing 8

« Interface to thermal cycler
« Fast and reproducible DNA sequencing reaction preparation

Interchangeable
96- or 384-pin
tools provide
automated
replication.

Call your local Beckman representative for free information on how you can automate your
molecular biology applications. Or, visit the BioRobotics Home Page on our Web site at
http://www.beckman.com for further information.

* Windows is a rademark of Microsoft Corporation
**PCR is covered by U.S. patents owned by Hoffmann-La Roche Inc

BECKMAN
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France (33) 14301 70 00. Germany (49) 89-358700. Hong Kong, PRC (852) 814 7431. Ttaly (39) 2-953921. Japan 3-5352-2825. Mexico (525) 559-1635. Netherlands 0297-230630. Poland (48) 22 408822, 408833,
Singapore (65) 339 3633, South Africa (27) 11-805-2014/5. Spain (1) 358-0051. Sweden (08) 985320. Switzerland (41) 22994 07 07. Taiwan (886) 02 378-3456. UK. (01494) 441181, US.A. 1-800-742-2345.

©1996 Beckman Instruments, Inc





