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A Robotic Liquid Handler That's
Mastered the Art of Change.

New MultiPROBE® VersaTip™ technology automatically adapts
pipetting tips to your assay procedures. Disposable tips, fixed
washable tips, or both? Microliter or milliliter volumes? Liquid
level sensing of ionic or nonionic solutions? Different disposable
tip sizes and types? With MultiPROBE, you get it all in one
system.

The new VersaTip automatically changes from fixed, washable tips
to a variety of disposable tip sizes or types — within the same
protocol and without any user-intervention. Now you can minimize
consumable costs by using washable tips whenever possible, and at
the same time optimize performance by automatically switching
from small volume to larger volume disposable tips. In other
words, MultiPROBE with VersaTip adapts to your application,
instead of your having to adapt the application to it.

Drug Discovery Work

For drug discovery work, VersaTip will sense small sample
volumes in microplates, and handle both ionic and nonionic
solutions such as DMSO. With four- and eight-tip MultiPROBE
systems, you can stop wasting precious compounds for all
solubilization, distribution, and screening applications.

Molecular Biology
For molecular biology applications, VersaTip can automatically
pick up micro tips to handle very small volumes, switch to larger
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tips when required, or use washable fixed tips whenever possible.
Ultra-sensitive liquid level sensing tips further eliminate any risk
for DNA cross-contamination.

Clinical Testing

For clinical testing, VersaTip will automatically adapt to the carry-
over requirements of your assays. Four-tip systems with Varispan
can switch from
disposable to washable
tips, and transfer
samples from any size
test tube or vial, to
microplates or other
labware — all without
user intervention.
Combine this versatility
with a large deck

> capacity and a bar code
~ reader that can read

: 256 tubes in 90
seconds, and you have the most efficient robotic liquid handler
your lab can own.

Now, there's no need to compromise. Demand the
MultiPROBE with VersaTip — the first robotic liquid handler
that adapts to your assays.

Packard Instrument, Co.
SYSTEM
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Searching for
Cytokines and Antibodies?
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There are 60 cytokines

The first place to look... =

R&D Systems offers the most extensive line of cytokines and soluble
receptors as well as antibodies to cytokines and cytokine receptors.

Cytokines & Soluble Receptors  Antibodies

O Over 130 available - O Over 150 available —
human and mouse anti-human and anti-mouse

O Full biological activity O Polyclonal and monoclonal

O >97% pure O Highly active and specific

FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC OR THERAPEUTIC PROCEDURES.

U.S.A. and Canada Europe Germany Japan

R&D Systems, Inc. R&D Systems Europe Ltd. R&D Systems GmbH Funakoshi Co., Ltd.

614 McKinley Place NE 4-10 The Quadrant, Barton Lane Borsigstrasse 7 9-7, Hongo 2-Chome
Minneapolis, MN 55413, USA. Abingdon, OX14 3YS, UK. 65205 Wiesbaden, Germany Bunkyo-ku, Tokyo 113, Japan
Tel: 612 379-2956 Tel: +44 (0)1235 531074 Tel: +49 06122 90980 Tel: +81 (03) 56841622

Fax: 612 379-6580 Fax: +44 (0)1235 533420 Fax: +49 06122 909819 Fax: +81 (03) 56841633

International Distributors — Australia: (62) 008-25-1437. Austria: (43) 02 292 35 27. Chile: (56) 2-671-9369.
Israel: (972) 02 9230048. Italy: (39) 02 25 75 377. Korea: (850) 82-2-569-0781. Mexico: (52) 5-612-0085.
Spain & Portugal: (34) 01 448 84 86 or 03 456 97 06. Taiwan: (866) 2-368-3600. -W
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BETTER Quaury, INCREASED OPERATOR SAFETY

Accelerate up to 110,000 x g in half the time of conventional
high speed drives. Designed and tested as a system, Avanti J
systems meet the world’s highest standards for quality and
operator safety. Even at maximum g-force, high-speed cen-
s (rifugation is a breeze, certified by CE marking, UL and
?-- CSA approval.

p- We have two High Performance Centrifuge systems
= to choose from — the Avanti J-25 Series and our
== fastest model, Avanti J-301. Both are engineering
breakthroughs, and both offer longer warranties, diag-
nostic notification of instrument performance, and are

i

designed for easy servicing.
Whichever Avanti J system you choose, you can be
assured of a safe, quality drive with unmatched accel/decel rates,
in a high-performance system that’s driven to productivity.

BECKMAN

Workdwide Offices: Afiica, Middle Fast. Eastern Europe (Switzerand) (41) 22 994 07 7. Australia (61) 2 844 6000,
Austria (43) 222 7292164. Canada (800) 387-6799. China (861) 5051241-2. France (33) 143 01 7000,
Germany (49) 89-358700. Hong Kong, PRC (852) 814 7431. Italy (39) 2-953921. Japan 3-5352-2825.
Mexico (525) 539-1635. Netherlands (297-230630. Poland (48) 22 408822, 408%33. Singapore (65) 3393633
South Africa (27) 11-805-2014/5. Spain (1) 358-0051. Sweden (8) 445 11 20. Switzerland (41) 2299407 07,
Taiwan (886) 02 378-3456. UK. (01494) 441181. US.A. 1-800-742-2345.
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EASIER SEr-ups, FASTER SEPARATIONS

Break away from the pack. At up to 110,000 x g, Avanti J
systems offer a range of separations broader than that of con-
ventional high speeds. Plus, Avanti J systems are as easy to use
as they are powerful. Every system is optimized by analog or
digital display of set parameters and one-touch functions that
accelerate your throughput while cutting run time.
: We have two High Performance Centrifuge systems
';f-- to choose from — the Avanti J-25 Series and our
g fastest model, Avanti J-301. Both are engineering
breakthroughs, and both offer longer warranties,
diagnostic notification of instrument performance,
and are designed for easy servicing.
Whichever Avanti J system you choose, you
can be assured of a fast. easy way to produce more
separations in less time.

BECKMAN

Wrkiwide Offices: Afiica, Middle Eist, Fastern Europe (Switzerkand) (41) 22,994 07 (7. Australia (61) 2 844 600
Austria (43) 222 7292164, Canada (800) 387-6799. China (861) 5051241-2. France (33) 143 0170 00.
Germany (49) 89-358700. Hong Kong, PRC (852) 814 7431. Haly (39) 2-953921, Japan 3-5352-2825.
Mexico (525) 559-1635. Netherlands 0297-230630. Poland (48) 22 408822 408833. Singapore (65) 3393633,
South Africa (27) 11-805-2014/5, Spain (1) 358-0051. Sweden (8)445 11 20. Switzerkand (41) 22 994 07 07.
Taiwan (886) 02 378-3456. UK. (01494) 441181. US.A. 1-800-742-2345.
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Circle No. 57 on Readers’ Service Card




ISSN 0036-8075

22 NOVEMBER 1996
VOLUME 274
NUMBER 5291

1292

A research
agency run by
researchers

MARTIN SIRK

1338

Cool galaxy clusters

AAAS Board of Directors

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

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

1274

'SCIENCE

NEWS & COMMENT

Scientists With Clout 1292
Generous Funding Wins a Seat at the 1293
Genome Top Table

Cluster Mission to Rise From the Ashes 1295

School Achievement: Asia and Europe Top 1296

in World, But Reasons Are Hard to Find

Mars Loss Could Sink Planetary Probes 1297

EU Stops Fiddling While Cows Burn 1297

A Rare Glimpse of an Early Human Face 1298

RESEARCH NEWS -

The Case of the Missing Migrants 1299
A Brewing Controversy Over Bird-Friendly 1300
Coffee

Homing In On a Prostate Cancer Gene P 1301

Illusion Reveals Pain Locus in Brain 1301

Tumor Cells Fight Back to Beat ¥ 1302

Immune System

New Way to Read the Record 1303

Suggests Abrupt Extinction

Hedgehog’s Patterning Call Is Patched 1304

Through, Smoothly

Quasar Pairs: A Redshift Puzzle? 1305

0\

AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

PER Protein in Silkmoths Marches to
Different Drummer

PERSPECTIVES s

Apomixis: The Asexual Revolution
J.-P. V. Calzada, C. F. Crane, D. M. Stelly

1306

1322

Hats Off to the Tricorn Protease 4
C. Schneider and F. U. Hartl

1323

Heavy Ozone—A Difficult Puzzle to | 4]
Solve
D. Krankowsky and K. Mauersberger

1324

The 110% Solution
D. Voss

ARTICLE messswsssessssasmmmmssns:

1327

1325

Microwave Spectroscopy at the
Dissociation Limit
A. Carrington

REPORTS mssms

The Coulomb Blockade in Coupled
Quantum Dots
C. Livermore, C. H. Crouch, R. M. Westervelt, K. L.
Campman, A. C. Gossard

1332

Diffuse Extreme-Ultraviolet Emission 1335
from the Coma Cluster: Evidence for Rapidly
Cooling Gases at Submegakelvin Temperatures

R. Lieu, ]. P. D. Mittaz, S. Bowyer, J. O. Breen, F. ].
Lockman, E. M. Murphy, C.-y. Hwang

THIS WEEK IN SCIENCE 1277
EDITORIAL 1283
Materials Research and Applications

LETTERS 1285

Activation of Estrogen Receptors: M. Joffe; ]. A.
McLachlan e “Quantum Voodoo”: E. Geislinger ®
Flights from Reason?: W. P. Handwerker ® Arsenic
Poisoning in West Bengal: D. P. Saha; K. S.
Subramanian ® In Defense of Nannobacteria: R. L.
Folk e Cold Neutron Production: J. D. Jorgensen, .
M. Carpenter, G. Aeppli ® “Quetzal” Coatings:

DEPARTMENTS

S.H. Li, W. Messier

SCIENCESCOPE 1291
RANDOM SAMPLES 1307
BOOK REVIEWS 1320

Krakatau, reviewed by T. J. Case ® Supernovae and
Nucleosynthesis, G. ]. Mathews ® Browsings

GORDON RESEARCH CONFERENCE
PRODUCTS & MATERIALS

1396
1403

William T. Golden
Treasurer

Richard S. Nicholson
Executive Officer

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 frademark 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, airmalil, student, and emeritus rates on
request. Canadian rates with GST available upon request, GST #1254 88122, Printed in the U.S.A.

SCIENCE ¢ VOL. 274 = 22 NOVEMBER 1996




- V| 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.
Single copy sales: $7.00 per issue prepaid includes surface postage; bulk rates on request.
Authorization to photocopy material for internal or personal use under circumstances not falling
within the fair use provisions of the Copyright Act is granted by AAAS to libraries and other users
registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided
that $4.00 per article is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. The

COVER

Cretaceous-Tertiary (K-T) boundary near the town of
Zumaya, Spain. The boundary occurs immediately be-
low the ledge (lower center) formed by the erosion-
resistant Tertiary strata. The boulders in the foreground
lie in the pre—K-T gap. Statistical analysis of the fossil
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Introducing
AmpliTag Gold™

100

lification of 8 human STR
1, 2: male conirol DNA;

v 4: female control DNA; L5:
liTag negative control; L6, T:

& male control DNA; LS, 9: female
control DNA; L10: negative control.

1

=
492bp— =
246 hp — -

123bp — ==

Amplification of HIV-1 Control

DNA. L2: 0 copies, AmpliTag DNA
Polymerase, No Hot Start; L.3: 10
copies, AmpliTag DNA Polymerase,
No Hot Start; L4: 10 copies, AmpliTaq
DNA Polymerase, manual Hot Start;
L5: 10 copies, AmpliTaq Gold.

" For PCR performance with higher yield, better

specificity and more reliable results, discover
AmpliTaq Gold™.

This new version of AmpliTaq® DNA
Polymerase provides the specificity of Hot Start
PCR, without all the extra steps. In most cases,
you can substitute AmpliTaq Gold directly in
existing PCR amplification protocols—without
re-optimization.

You'll find AmpliTaq Gold saves time and
money with dramatically lower drop-out rates,
improved specificity, and easier multiplexing.

It also gives you consistently better PCR results.

Because AmpliTaq Gold remains inactive until
heated, conditions that lead to primer-dimer
formation and mispriming are eliminated.
And of course, you have the continued
assurance of knowing that AmpliTaq Gold

Where There’s Gold,
You’ll Find

Performance.

is backed by PE Applied Biosystems’ exclusive
PCR Performance Guarantee.

So discover AmpliTaq Gold, and discover
high performance PCR. To request information,
call 1-800-327-3002. Outside the U.S. and
Canada, contact your local PE Applied Biosystems
representative. On the Internet, visit our home
page at http://www. amplitaqgold.com, or e-mail
pebio@perkin-elmer.com.

PE Applied Biosystems

Europe Langen, Germany Tel: 49 6103 708 301 Fax: 496103 708 310
Japan Tokyo, Japan Tel: (0473) 80-8381 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 9212-8585 Fax: (03) 9212-8502

AmpliTaq Gold is a trademark and AmpiiTag is a registered trademark of Roche Molecular Systems, Inc

The PCR process is covered by patents owned by Hoffmann-La Roche, Inc. and FHoffmann-La Roche Ltd
PE Applied Biosystems is a trademark and Perkin-Eimer is a registered trademark of The Perkin-Eimer
Corporation. The Perkin-Eimer Corporation is 1SO 9001 certified.

Perkin-Elmer PCR reagents are developed and
manufactured by Roche Molecular Systems, Inc.,
Branchburg, New Jersey, U.S.A
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TH1S WEEK IN SCIENCE

edited by PHIL SZUROMI

Artificial molecules
A quantum dot is a semicon-
ductor structure in which elec-
trons are confined within a
small volume and have discrete
energy levels resembling those

of atoms. Livermore et al. (p.
1332) have constructed cou-
pled quantum dots in which
electrons can tunnel between
dots, thus creating “artificial
molecules.” The conductances
observed in both the weak and
strong tunneling limits agree
with predictions from many-
body theory.

Glowing clusters
Chemical reactions may be ac-
companied by emission of vis-
ible light, or chemilumines-
cence, if the energy created by
the reaction is stored initially in
an excited state that later de-
cays. Konig et al. (p. 1353) re-
port that formation of metal
clusters can by accompanied
by chemiluminescence. During
cluster agglomeration in a noble
gas matrix, formation of un-
stable intermediates is proposed
to lead to emission of excited
fragments, which decay while
emitting visible light.

Fresh air?
Transport of air from the tropo-
sphere into and out of the
stratosphere, and its residence
time in the stratosphere, can
determine the rates at which
ozone-destroying compounds
reach the ozone layer and the

Insulin resistance, diabetes, and obesity
Obesity can lead to insulin resistance and diabetes, and the two
appeared inseparable in animal models. Hotamisligil etal. (p. 1377)
now report that in mice lacking the gene encoding AP2, the fatty
acid-binding protein from adipocytes, dietary obesity fails to cause
insulin resistance or diabetes. Somehow, AP2 must be critical for
the metabolic pathway that leads from obesity to insulin resistance.
The results provide a focus possibly intervening in the process
that causes abnormal glucose homeostasis and symptoms of diabe-

tes as a consequence of obesity.

effects of aircraft emissions.
However, details of the global
transport of air are difficult to
obtain. Boering et al. (p. 1340)
measured various gases on
board the NASA ER-2 aircraft
at tropospheric and strato-
spheric altitudes between 1992
and 1996 and showed that air
enters the stratosphere continu-
ously throughout the year and
is distributed rapidly. The mea-
surement allowed the determi-
nation of the mean age of
stratospheric air, which is re-
lated to the residence time of
pollutants in the stratosphere.

Not so stable
Earth’s lower mantle has gen-
erally been thought to be com-
posed mostly of perovskite
[(Mg,Fe)SiO;], and many geo-
physical models of the lower
mantle are based on this as-
sumption. Some earlier work had
indicated, however, that per-
ovskite containing some iron
might not be stable throughout
the pressure range of the lower
mantle. Saxenaetal. (p. 1357)
performed synchrotron x-ray
studies on high-pressure, high-
temperature samples of the
end-member MgSiO;. The re-
sults suggest that the perov-
skite broke down to MgO
(periclase) and SiO, (stisho-
vite) at pressures of about 60
gigapascals.

SCIENCE ¢ VOL. 274

Aspirin and glutamate
The neurotransmitter gluta-
mate can actually be toxic to
neurons if its levels are elevated
for too long—as may occur dur-
ing stroke. Grillietal. (p. 1383)
describe how aspirin, at doses
already in frequent use for the
treatment of arthritis, can help
to protect rat neurons in pri-
mary culture and in hippocam-
pal slices from glutamate-in-
duced neurotoxicity.

Tumor evasion
Activated T cells are normally
eliminated after an immune
response is completed by ex-
pression of the Fas ligand (FasL,
also called Apo-1 or CD95
ligand), and immune-privileged
sites in the body such as the eye
also express FasL. Hahne et al.
(p. 1363; see the news story by
Williams, p. 1302) show that
unlike normal skin cells, malig-
nant melanoma cells express
FasL to avoid the immune re-
sponse. Injection of mouse
melanoma cells expressing FasL
led to rapid tumorigenesis in
normal mice but not in mice de-
ficient in Fas.

Restoring the liver
Adult liver cells (hepatocytes)
can replicate rapidly, thus al-
lowing the liver to recover from

e 22 NOVEMBER 1996

toxic-induced damage and to
regenerate in a few days after
surgical procedures that remove
most of its mass. Cressman et
al. (p. 1379) have shown that
interleukin-6 (IL-6) is a critical
cytokine in this recovery. Mice
lacking the gene for IL-6 were
unable to regenerate liver tissue
unless IL-6 was administered
exogenously after tissue re-
moval. The necessity of IL-6
is an important consideration
in strategies that produce de-
creases in cytokine activity in’
order to control liver damage,
such as those used in treating
cirrhosis.

Hats off

There has been a recent ex-
plosion in knowledge about
how the cell uses selective
proteolysis to control a variety
of functions. Tamura et al. (p.
1385; see the Perspective by
Schneider, p. 1323) describe
the discovery of a protease com-
plex likely to form part of a
multicatalytic complex. The
protease subunits have a dis-
tinctive structure in electron
micrographs and resemble a
three-cornered (tricorn) hat.

Stress signal
When the nematode Caeno-
rhabditis elegans finds its envi-
ronment inhospitable, it devel-
ops into a dauer larva adapted
for survival in adverse condi-
tions. Renetal. (p. 1389) show
that response to the phero-
mone that induces the dauer
phase includes alterations in
transcription of a growth fac-
tor related to transforming
growth factor—B. The tran-
scriptional modulation occurs
within certain chemosensory
neurons of the larva.
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High-Efficiency Lambda Cloning

Lambda ZAP® Vectors for Easy Library Screening and Amplification

Stratagene’s Lambda ZAP® vectors™ combine the high efficiency
of lambda cloning—for easier library screening and amplifica-
tion—with the convenience of a plasmid system."? In addition,
the insert size bias inherent in plasmid libraries is not found
with libraries constructed in lambda phage. Stratagene offers
several derivatives of the Lambda ZAP vector, each tailored to
meet your specific cloning needs. The Lambda ZAP II vector
has six unique cloning sites that accommodate inserts from 0-
10 kb in length, and recombinants can be screened with either
DNA or antibody probes. In vivo excision of the pBluescript”
plasmid allows for rapid characterization of inserts in a plasmid
system without time-consuming phage preparations or sub-
cloning steps. In addition, entire libraries can be excised for
screening and analysis.

The Uni-ZAP XR® vector, Lambda ZAP II vector digested
for unidirectional cloning, ensures that all clones are in the
proper orientation for protein expression. The ZAP Express”
vector allows unidirectional cloning, both eukaryotic and
prokaryotic expression, and increased cloning capacity up to 12
kb. For studying signal transduction, cell growth and differenti-
ation, gene expression, secretion and metabolism, Stratagene
provides a complete line of HybriZAP® two-hybrid system
products for generating cDNA or genomic libraries.
REFERENCES

1. Short, J.M., Fernandez, J.M., Sorge, J.A., and Huse, W.D. (1988)
Nucl. Acids Res. 16: 7583-7600.

1. Construct DNA library
2. Isolate positive clone

containing the cloned DNA insert
by co-infection with helper phage

Termmator

1 3. Excise the pBluescript plasmid

pBluescript SK-

phagemid

Lambda ZAP® Il Vector Excision

Individual lambda plaques or an entire lambda library is allowed to infect cells
that are co-infected with filamentous helper phage. Inside the cell, trans-acting
proteins from the heiper phage recognize two separate domains (initiator and
terminator) positioned within the Lambda ZAP vector arms. Both of these signals
are recognized by the helper phage gene |ll protein and a new DNA strand is
synthesized, displacing the existing strand. The displaced strand is packaged as
a filamentous phage by the helper phage proteins, and secreted from the cell.
pBluescript plasmids are recovered by infecting an F' strain and growing in the
presence of ampicillin.

Construct Directional cDNA Libraries
with Stratagene’s cDNA Synthesis Kits™

Stratagene’s cDNA Synthesis Kit is the only cDNA synthesis
kit quality controlled to produce a library with 2 x 10° primary
clones. The method of choice for construction of directional
cDNA libraries is the cDNA Synthesis Kit from Stratagene.
This kit is designed to make directional cDNA libraries in your
choice of innovative Lambda ZAP® cloning vectors. The kit
uses 5-methyl-dCTP during first-strand synthesis, eliminating
the need for site-specific methylases. All of Stratagene’s cDNA
synthesis kits are provided with Pfu DNA polymerase, instead
of Klenow polymerase, to create blunt-ended cDNA before
adaptor ligation. Studies show that using Pfu DNA polymerase
to end polish cDNA creates more efficient adapter ligation,
resulting in more primary clones. Fragments that have been
cloned into any Lambda ZAP vector can be quickly excised to gen-
erate subclones or entire libraries in versatile phagemid vectors.
This means no more time-consuming subcloning experiments.

For construction of high-quality directional cDNA libraries,
Stratagene provides complete kits that include your choice of
powerful Lambda ZAP vector, the cDNA Synthesis Kit and
Gigapack® III Gold packaging extract. All components are also
available separately.

*U.S. Patent Nos. 5,128,256 and 5,286,636. and European Patent No. 286200B1
**Patent Pending

UNITED STATES AUSTRALIA: 1800-252-204 FRANCE: | 34 602424
Stratagene Headquarters AUSTRIA: 1 5332666 GERMANY: 0130-840911
800-424-5400 BRAZIL: 11 530 7833 HONG KONG: 5785839

INTERNET MAIL:
techservices @stratagene.com
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DENMARK: 8 6101055

ISRAEL: 3 7521687
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THE NETHERLANDS: 33 4950094
NEW ZEALAND: 9 443 5867

Don’t Settle for Less!
The Highest Efficiency Packaging Extract

Gigapack® III packaging extracts offer the highest packaging
efficiencies available plus a convenient, single-tube format
and simplified protocol. Gigapack III Gold extract is the
only packaging extract that guarantees efficiencies of 2 x
10° pfu/ug DNA. Gigapack III Gold extract lacks all
known E. coli restriction systems, allowing packaging of
methylated DNA at efficiencies 15-fold higher than those
obtained with restriction-positive extracts.

Since 1984, Gigapack extracts have offered the same consis-
tent high performance. Stratagene’s Gigapack III Gold extracts
are the best extracts for high-efficiency construction of cDNA
and genomic libraries. Don’t trust your vaiuable libraries to
anything less than Gigapack III Gold packaging extracts.

ZAP-cDNA® Gigapack® Il Gold Cloning Kit #200450
ZAP Express™ cDNA Gigapack® Il Gold Cloning Kit #200451
HybriZAP® cDNA Gigapack® lll Gold Cloning Kit #235612

TRATAGENE®

NORWAY: 22715090
PORTUGAL: 1-4581641
ROC: 2 694 0066 or 2 720 2215
SINGAPORE: 2730898
SPAIN: | 729 03 33

SWEDEN: 8 680 0845

SWITZERLAND: 061-6930540
THAILAND: 23080611

UNITED KINGDOM: 0800 585370

OTHER COUNTRIES CALL STRATAGENE U.S.A
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roScale — a revolutionary way to

achieve rapid, predictable results for

protein purification. By integrating
unique chemistry, intelligent software and
hardware, ProScale gives you a logical
and efficient path to optimize purification.
From research to process development,
all the way to production, ProScale offers
you a no-fail formula for success with
your protein.

Plus, ProScale is the only system

that comes with proven, scalable HyperD*

media. Matched with HyperD, our BioSys™

protein purification workstations are designed
to deliver more purified protein, in less

time, while retaining maximum activity.

TAKE THE GUESSH
OUT OF PROTEIN PURIFICATION &

Sample: Cytochrom ¢, BSA, Transferrin,

Separations on 10, 20 and 35 pm
Q HyperD particles showing
the same selectivity.

BECKMAN

Our intelligent ProScale software takes

much of the guesswork out of method devel-

opment and optimization, thereby saving

you time and effort. By running simulation
experiments within the software, much
of your trial-and-error work is eliminated.
Take the guesswork out of protein purif-
ication and put ProScale in your lab. For
additional information, just call your local
Beckman representative or visit our Web
site at http://www.beckman.com.

* HyperD is a trademark of BioSepra, Inc.

Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (41) 22 994 07 07. Australia (61) 02 816 5288. Austria (43) 222 7292164. Canada (800) 387-6799. China (861) 5051241-2.
France (33) 1 4301 70 00. Germany (49) 89-358700. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan 3-5352-2825, Mexico (525) 5-59-16-35. Netherlands 02979-85651. Poland (48) 22 408822, 408833,
Singapore (65) 339 3633. South Africa (27) 11-805-2014/5. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (41) 22 994 07 07. Taiwan (886) 02 378-3456. UK. (01494) 441181, US.A. 1-800-742-2345.
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Picture Perect

KODAK Products and Techware — the perfect match for scientific imaging.

When it comes to your biological imaging purchase with unequalled service and
and analysis product needs, there’s no support, including:
better choice than KODAK products from = Same day shipping
Sigma-Aldrich Techware. = Comprehensive technical support

A single phone call is all it takes to gain = Competitive pricing
immediate access to many KODAK Scientific

If your research calls for biological imaging
Imaging Systems products...as well

and analysis products that are picture perfect, choose

as over 10,009 other brand name KODAK products from Sigma-Aldrich Techware—your
laboratory equipment and supply products. single, most convenient source for brand name laboratory
In addition to a wide selection of top quality equipment and supplies.

laboratory products, Sigma-Aldrich Techware backs each
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AT GIE RS TR

Call collect: 314-771-5750,
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niges 1(11()&(11\11\ when vou can get

usulls like this without it?

Detect, measure and
characterize with KPL’s high-
performance, non-radioactive
kits and reagents.

You don’t need another
lecture on the usage and disposal
problems associated with
radioactivity. But you do need to
know about viable, reliable
alternatives. KPL offers over 600
products for applications in
ELISA; Western, Southern and
Northern blotting; and immuno-

histochemistry.

Nucleic Acid Labeling and
Detection Systems
Substrates for Microwell
ELISA, Immunoblotting and
Immunohistochemistry
Western Blot Systems
HistoMark® Biotin
Streptavidin Kits
Secondary Antibodies to
Human and Animal
Immunoglobulins
BacTrace® Antibodies to

Selected Bacteria

Because we maké our own
products, we can provide
customers with immediate access
to in-depth expertise via our
Technical Service line and Fast-
Facts™. And we’re happy to
discuss custom and bulk orders.

Granted, sometimes you have
no choice but to use radioactive
methods. However, most times
you do. That’s when you should
count on KPL.

For a catalog and more
information, call 1-800-638-3167.

2 Cessna Court, Gaithersburg, MD 208794174 U.S.A. ® Phone: 800-638-3167 or 301-948-7755  Fax: 301-948-0169

TrueBlue™, BluePhos™, HistoMark®, BacTrace?® and FastFacts™ are trademarks of KPL, Inc.
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Genome Systems, Inc. introduces a
complete line of mouse knockout
services to fit each investigator’s
unique requirements. Whether you need
our complete knockout services or just
a “taste”, Genome Systems provides
the answer.

All knockout
experiments start with isolation of your gene. Genome systems is the only company that
makes the libraries it screens. $995/screen. catalog # BAC-4921

We prefer to start with our own 129/SvJ
DNA. However, if you have already isolated your gene, you can supply us with DNA from
another 129 strain. We wiill subclone fragments, extensively map your gene and do all
sequencing necessary to make a good targeting construct for homologous recombination.
$10,000/experiment. catalog # MK-2110

We will take your
targeting vector, electroporate our “Go Germline” RW-4 ES cells and plate them on our
primary MEF feeder cells. We do all tissue culture and antibiotic selection. You receive a
minimum of 150 ES clones, in duplicate, for Southern analysis and eventual blastocyst
injection or morula aggregation. $3,500/150 clone minimum. catalog # MK-2120

We take ES clones and
perform all Southern analysis so we can determine which clone contains the knocked out
allele. $7,650/150 clones. catalog # MK-2130; or you provide the targeting construct
$3,825/150 clones. catalog # MK2130A

We wiill examine 20 metaphases and send back a numerical count and
structural analysis of the chromosomes. $750 per clone. catalog # MK-2150

We use the latest technology to perform Morula aggregation to
create highly chimeric mice. U.S. patent (#5,449,620) is licensed exclusively to Genome
Systems. Send us your targeted ES cells and we will send you at least 3 highly chimeric
male mice so you can obtain founder mice. $7,000/experiment catalog # MIK-2140

GenomeSystemsinc-

8620 Pennell Drive
St. Louis, Missouri 63114, USA

(800) 430-0030 or, (314) 692-0033 Circle No. 61 on Readers’ Service Card
Facsimile: (314) 692-0044 OMES

France: Appel gratuit, 0590-2104 0
Germany: Rufen sie uns an zum ortstarif, 0130-81-9081

UK: Call us free on, 0800-89-3733

email address: Genome@MO.net
World Wide Web: http://www.genomesystems.com



PCR-Select™ cDNA Subtraction Kit

Above photo: Southern blot analysis showing enrichment of IL-2 receptor, known to be
activated in human Jurkat T-cells by PHA/PMA treatment. Lane 1: unsubtracted cDNA,
treated cells. Lane 2: unsubtracted cDNA, untreated cells. Lane 3: subtracted cDNA,
treated cells. A dramatic reduction of the abundant housekeeping gene, G3PDH, was
also seen {data not shown).

12345678910111213141516 123456789 10111213141516

Northern blot analysis of two selected representative cDNA clones from a
testis-specific library. Testis cONA was subtracted against a mixture of cDNAs from
10 different tissues. The subtracted testis-specific cDNA was cloned into a plasmid vec-
tor, and 10 randomly selected clones were used to probe Human Multiple Tissue
Northern Blots containing 2 g of poly A* RNA from the indicated tissues. All 10 clones
hybridized only to testis RNA. The exposure times needed to generate signal ranged
from 5 hr {Panel A) to 7 days (Panel B), indicating that abundant and relatively rare
cONAs were obtained. Lanes 1-16: heart (1), brain (2), placenta (3), lung (4), liver (5),
skeletal muscle (6), kidney (7), pancreas (8), spleen (3), thymus (10), prostate {11), testis
(12), ovary (13), small intestine {14), colon {15), peripheral blood leukocyte {16).

OUR NEW _
CDNA SUBTRACTION KIT
HAS ONE IMPORTANT
FEATURE...

IT WORKS.

Subtracted

Unsubtracted

Introducing the PCR-Select™ cDNA Subtraction Kit
(#K1804-1), a revolutionary new method for finding
differentially expressed genes. Actually, it has several
important features. First, you selectively amplify only
your genes of interest—in fact, no physical subtraction
is needed. Further, this unique method allows you to
equalize and subtract in one procedure, to dramatically
increase the probability of obtaining cDNAs that corre-
spond to rare transcripts—with greater than 1,000-fold
enrichment. Thus, you can directly clone the subtracted
cDNAs or use them as hybridization probes to screen
cDNA or genomic libraries. And, it only requires
0.5-2.0 g of poly A* RNA. But, best of all, it works. For-
more information or to order, call 1-800-662-CLON or
contact your»IocaI distributor.
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New, Fast, Sensitive and Safe
Labeling Technology

Introducing BioLite™: A luminescent labeling and detection
assay Kkit for the quantification of cells, particles, and microorganisms.

BioLite', a long-lived “glow” type signal assay kit,
allows you to carry out high throughput cell adhesion,

chemotactic or infection studies in the microplate format.

With BioLite, you simply pre-label your cells, particles,
or microorganisms of interest using the label provided.
Perform your assay; wash any non-adherent, non-bound,
or non-invasive labeled cells or microorganisms free;
add the BioLite detection reagent; and measure the
produced signal.

BioLite labeling is rapid, permanent, cell-type
independent, and does not require long incubation times.
The assay simplicity and high detection sensitivity with
BioLite enables the use of microplate technology for
easy handling and high throughput analysis. And, with

a half-life of several hours, BioLite allows you to
prepare multiple microplates at the same time for
compound screening assays or to measure plates at
multiple time points.

'Patent pending

A paciar

A Canberra Company

Combined with the
TopCount™ microplate
scintillation and lumin-
escence counter, BioLite
assays can be performed in
either the 96- or 384-well
microplate format for batch
processing of cellular or
microbiological assays.
TopCount enables you to
analyze 12 samples simultaneously. It also provides
temperature control and stackers to hold up to 40
microplates.

Switch on BioLite for:
* Rapid, non-isotopic labeling and detection

+ Long-lived luminescent signal (half-life of
several hours)

 High sensitivity
* A label that binds equally well to all cell types

* A label that does not interfere with cell
adhesion kinetics or membrane receptor function

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. (TeSrayens’
Tel: 203-238-2351 Toll Free: 1-800-323-1891 FAX: 203-639-2172 ﬁ’§
Web Site: http://www.packardinst.com Email: webmaster@packardinst.com

(X0

Packard International Offices:

Australla, Mt Waverley 61-3-9543-4266; Austria, Vienna 43-1-2702504; Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Central Europe, Schwadorf, Aus. 43 456 2230 015;
Denmark, Greve 45-42909023; France, Rungis (33) 1 46.86.27.75; Germany, Dreieich (49) 6103 385-151; Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850;
Netherlands, Groningen 31-50-5413360; Tilburg (013) 5423900; Russia, Moscow, 7-095-259-9632; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 01734 844981.
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- Begin with our purified, performance-tested

GroEL and GroES chaperonins and antibodies.

- Now you can get everything
: you need to study polypeptide
folding and assembly from one
convenient source: Sigma.

Our comprehensive selection
of heat shock proteins includes
chaperonin 60 (GroEL), chaper-
onin 10 (GroES), and a 1:1 mix-
ture of the two. Purified to >95%
as determined by SDS-PAGE,
they’re also assayed for folding
activity and ATPase activity.

To help you detect and study
these proteins, we offer antibodies

to GroEL and GroES.

tested in both immunoblortin

immunoprecipitation. And Anti—
GroEL is also available labeled with
peroxidase for direct immunoblotting.
Because we develop these
products together and test them as
a system, you can be sure of their
performance, each and every time.
Look into protein folding
with reliable, reasonably-priced
Sigma reagents. And explore

SIGMA

To learn more, call Technical

with confidence.

Service, 1-800-262-9141 or your

local Sigma office.
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CyDye
fluorescent
reagents

Direct labelling for
the brightest results

If you want the ease of direct non-radioactive labelling coupled
with high sensitivity and bright, multicolour results, you need look
no further than the extensive range of CyDye™ fluorescent probes

from Amersham™.

Based on the cyanine fluor, the seven CyDye fluors all offer
intense colours with a narrow emission spectrum, allowing easy
discrimination between multiple probes on the same sample. Over
180 CyDye products are available - either as individual reactive
NHS-esters or as part of optimized kits. All are designed to meet
the needs of specific applications including chromosome painting,
DNA labelling, protein labelling and immunocytochemistry.

Make the right choice - the bright choice -
CyDye from Amersham.

Three colour confocal laser scanning
microscope analysis of islet from neonatal
rat pancreas. FITC anti-insulin (green),
Cy"3 anti-somatostatin (red), and CyS$
anti-glucagon (blue).

Whole insect embryos directly labelled
with Cy3 dye (red) and CyS5 dye (blue).
Image courtesy of Dr. T.C. Brelje,
University of Minnesota Medical School.
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Amersham International plc
Amersham Place, Little Chalfont,
Buckinghamshire, HP7 9NA England
UK 0800 515 313

Europe (01494) 544 000

USA (800) 323 9750
Japan (03) 38 16 1091 fOT-.ﬂ'EWSj -iﬂfa“ﬂ_aﬁon and:-.

For further information
contact your local office

’ Lecation: I http://www.amersham.co.uk/life
See b#r’ww[div{deh;eb site

local office contact details.

Multicolour fluorescent
labelling reagents and
directly labelled biologicals

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.
Amersham, Cy and CyDye are trademarks of Amersham International plc.

© Amersham International plc 1996. All rights reserved.

MCYD

P AAmersham LIFE SCIENCE




The first step in accomplishing
anything is the belief that it can be
done. We believe there are cures
for today’s “incurable” diseases and
we're working fast to find them.
At Pharmacia & Upjohn we share
this belief with more than 30,000
colleagues worldwide.

Along the way, we're finding
better treatments for diseases like
cancer, AIDS, diabetes, Parkinson’s,

growth disorders and arthritis.

Believing there is a cure is the first
step in finding it. By sharing that
belief you too can join in the

fight. That's the power of positive
thinking. That’s the power of
Pharmacia & Upjohn.

Pharmacia

{@ &Upjohn
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NUCLEIC ACID PURIFICATION

Get the Message. ..

...RNA Purification

Products from Promega.

* [solation of high guality
mRNA directly from cells
or tissue

* Protocol complete in 45
minutes or less
» Start with as little as 10mg of
tissue or 10° cultured cells
Advanced magnetics-based isolation:
no organic solutions

* Simultaneous isolation of mRNA from up
to 96 samples
From tissue or cells to cDNA in 3 hours

+ “Get the Message” from fotal RNA
* Magnetics-hased isolation of mRNA from
100ug to 5mg of total RNA

 iat
s |

Th>e best valué.in total RNA isolation
» Demonstrated performance in RT-PCR
and Northern blotting

* Protocol complete in 90 minutes with as
little as 5my starting material

: I, 100bp
| DNA Ladder

PolyATtract and RNAgenis are trademarks of Promega
Corporation and are registered with the U.S. Patent and
Trademark Office. Series 9600 is a trademark of
Promega Corporation

RT-PCR of mRNA purified from Mouse Liver Northern blot of mMRNA
tissue using the PolyATtract® System 1000. prepared using the
PolyATtract® System 1000.

o

STy

Promega Corporation - Toll Free in USA 800-356-9526 - 200 woods Hollow Road - Madison, Wisconsin - 53711-5399 - Toll Free Fax in USA 800-356-170 - Phone 608-274-4330 - Fax 506-277-2516
Internet http://www.promega.com - In Europe hitp:/www.euro.promega.com - Promega products may also be purchased in the USA from Fisher Scientific - Toll Free 800-766-7000 - Fax 800-926-1166
Branch Offices: Australia 1 800 225 123 - France 0800 48 79 99 - Japan 03 3669 7981 - Netherlands (+31) (0) 71 5324244 - Switzerland 01 830 70 37 - United Kingdom (0800 378994 - Joint Ventures: China 21 6483 5136 - 379 393 5607
International Distributors: Argentina 1 384 7962 - Austria 1 891 460 Belgium 0800 18098 + Brazil 031 275 1240 - Canada 800 267 7424 « Chile 2 334 0253 - China 10 6256 3159 - Colombia 1 310 8579 - Czach Republic 02 20610151
Denmark 44 94 88 22 - Egypt 2 245 1785 - Finland 0 350 9250 - France 1 45 33 67 17 Germany 06221 50 24 70 - Greece 01 643 6138 « Hong Kong 2751 9488 - Hungary 01 251 0344 - lceland see Sweden - India 11 684 6565 - Indonesia 21 723 1018 - Ireland 01 8426644 Israel
89406 530 - Italy 055 5001871 - Japan 3 3270 0536 - Korea 2 3461 5911 + Luxembourg 31 71 324244 - Malaysia 3 718 3600 - Mexico 5 519 3463 + New Zealand 9 570 3200 - Norway 035 541999 - Poland 58 31 2807 « Portugal 1 458 1641 - Russia 095 135 4206 Singapore
775 7284 - Slovak Republic 95 632 4729 - South Africa 11 476 9457 - Spain 93 404 52 14 - Sweden 0346 83050 - Taiwan 02 733 6877 - Thailand 2 294 7777 - Turkey 216 385 8321 - Uruguay see Argentina - Venezuela 2 265 0891

©1996 Promega Corporation. Al Rights Reserved. Prices and specifications subject to change without prior notice. Rev.09279
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The World’s Best Science Journal Just Got Better

INTRODUCING Full TeXt
SCIENCE ONLINE

Rescruis 3 .l
Anchultment Ay,
- lm.m'."’"'““';. e

VIE
EW the l\dvunnemenl
s:

« IMMEDIACY

* INTERACTIVE

Welcom, ENCE o, me
lcome ¢ SCIENG Li
E

——

v
1

« SEARCHABILITY

‘> Future
Plang About
- SCIENCE b Communiy,
. i ) o o
TEnce, - 4 ors
“ Nmeﬁ:;gtl Yekly somceong;
\AS the A“ﬂhnpﬂ:qby Puhu,;.,fh'““‘h
for the Ag, Bon wssitanes oy h the
e u\lf'o
High Wi et

ROt 0 Setene,

SEE FORYOURSELF

http://lwww.sciencemag.org



THE CRrREDIT CARD YOUTL CARRY INTO
THE NEXT CENTURY

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE
MBNA® PIATINUM PLUS CREDIT CARD

# A credit line up to $100,000, No Annual Fee, and a ¢ Purchase protection against theft or damage
low introductory 5.9% Annual Percentage Rate (APR) $1,000,000 Common Carrier Travel Accident
for cash advance checks and balance transfers

# Toll-free MBNA Platinum Plus service 24 hours a day e

Insurance at no additional cost*

Free Year-End Summary of Charges

® Platinum Passage—a 24'1?01]: toll-fr?e travcfl service that # Emergency cash and airline tickets, up to your available
guarantees the lowest available published airfare at the credit line, with free express delivery
time of booking .
) . # Credit line increase decisions in 15 minutes or less
@ Express delilvery for card replacement at no additional
cost. Free additional card for family and friends. Get the new standard in credit cards.

® Free Lost Card Registry CAILTOLL‘FREE 1"800‘45 7'37].4

(Please mention priority code FVHX when calling)

MBNA®
PLATINUM PLUS

the ne w standard

+ The Annual Percentage Rate (APR) for purchases and ATM and Bank cash advances is 15.65%, which may vary. The current promotional APR offer for cash advance checks and balance transfers is 5.9%
through your first five starement closing dates, commencing the month after your account is opened. When your minimum monthly payment is not received by the close of the first complete billing cycle fol-
lowing its Paymenc Due Date, or when the promorional offer expires, whichever occurs first, your APR for both new and ourstanding cash advance balances {consisting of cash advance check and balance transfer

e sisse] transactions) will be catculated using the Variable-Rate Infc ion disclosures accomp 1g your card. The currenc.indexed APR for cash advance checks and balance transfers is 15.65%, which may vary.
V’M ‘Transaction fee for Bank and ATM cash advances: 2% of each cash advance (minimum $2). Transaction fee for credic card cash advance checks: 1% of each cash advance (minimum $2, maximum $10).
| Transaccion fee for the purchase of wire transfers, money orders, bets, lotcery tickets, and casino gaming chips: 2% of each such purchase (minimum $2). Cash advances and balance transfers cannot be used to pay
e off or pay down any MBNA account. We may allocate your monthly p t0 your p ional APR bal ) before your ional APR balance(s).

* Ceruain restrictions apply to these and other benefits described in the Portfolio of Services sent soon after your account is opened.
‘The information about che costs of the card described in chis advertisement is accurace as of 8/96. The information may have changed after thar date. To find out what may have changed, call MBNA at 1-800-
457-3714. TTY users, call 1-800-833-6262.
Platinum Passage travel services are provided to MBNA Platinum Plus Customers by, and are the ponsibility of, an independently owned and operated travel agency. Visa is a federally registered service
mark of Visa U.S.A. Inc., used pursuznt to license. MBNA is a federally registered service mark of MBNA America Bank, N.A.
©1996 MBNA America Bank, N.A.
AAASITTF)9/96
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New Telomerase PCR ELISA Offers Simplified, Nonradioactive TRAP Assay
for Measuring Telomerase, A Potential Marker for Cancer Research

Boehringer Mannheim is now offering a Telomerase PCR ELISA for the highly sensitive, nonradioactive
detection of telomerase activity in extracts from cell cultures and tissue samples.

Telomerase as an important
parameter in cancer research
Telomeres, the specialized DNA/protein
structures at the end of eukaryotic chromo-
somes, contain tandemly repeated DNA
sequences that are believed to protect
genomic DNA from degradation and dele-
terious recombination events. During
normal somatic cell proliferation, telomeric
ends are progressively shortened with each
replication cycle, which may play a role in
limiting the proliferative capacity of normal
cells. Germline cells, many tumor cells,
and “immortalized” cell lines are believed
to circumvent this telomere shortening
using telomerase, a ribonucleoprotein that
adds new repeats to the ends of chromo-
somes. Telomerase activity has recently
been identified in many cancers (e.g.,
prostate cancers [1], advanced-stage breast
cancers [2], neuroblastomas [3], and

| @——
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@— biotinylated primer E Streptavidin
DIG-labeled

_,.m_,,D telomere-

specific probe

Figure 1. Detection of telomerase activity with the

Telomerase PCR ELISA.

Step 1. Telomerase, if present, adds multiple 6-
nucleotide telomeric repeats to a biotinylated
synthetic primer.

Step 2. The telomerase reaction product is amplified
by PCR, using a biotinylated primer.

Step 3. After denaturation, the PCR product hybrid-
izes to a digoxigenin-labeled probe specific
for the telomeric repeat.

Step 4. The DNA hybrid binds to a streptavidin-coated
microtiter plate, and anti-digoxigenin-peroxi-
dase and TMB substrate generate a colored
product measurable with a microplate reader.

Note: If desired, the TRAP reaction product from

Step 2 can also be detected by the traditional gel

electrophoresis method.

s

Anti-digoxigenin-
peroxidase

primary lung cancer tissues [4]) that have
been confirmed by other methods (eg.,
histochemical staining). Thus, telomerase
reactivation may allow cells to escape from
the proliferative limitations of cellular senes-
cence and could be further investigated as a
potential marker for the development of
malignant tumor cells.

Telomerase PCR ELISA improves
upon previous TRAP assays
Telomerase activity is most frequently
detected by the Telomeric Repeat Amplifi-
cation Protocol (TRAP) of Kim et dl. (5), in

Additionally, optimized primer sequences
eliminate the need for “hot start” PCR while
avoiding amplification artifacts (e.g,
primer dimers).

The Telomerase PCR ELISA
is currently available

The Telomerase PCR ELISA (96 tests;
Cat. No. 1 854 666) is now available from
Boehringer ~Mannheim Biochemicals
representatives. Additional information
can also be found at http://biochem.
boehringer-mannheim.com.

which the telomerase-
reaction product is ampli-

fied by PCR. However,
the conventional TRAP
assay achieves full sensi-
tivity only when per-
formed with a hazardous
radioactive label, and
visualization of results
Tequires time-consuming
gel electrophoresis and
autoradiography. The
new Telomerase PCR
ELISA"' combines a one-
step/one-tube  TRAP
assay with nonradio-
active detection in a
highly sensitive photo-
metric ELISA (Figure 1).

% of samples with activity

merase activity.

Prostate Kidney Bladder
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s Telomerase PCR ELISA

Figure 2. Correlation of resuits obtained with the Telomerase PCR ELISA
and conventional, radioisotopic TRAP assays. Samples from known carci-
nomas, normal specimens (negative control), benign prostatic hyperplasia
(BPH) specimens, and immortalized cell lines were tested with the Telomerase
PCR ELISA and conventional, radioisotopic TRAP assays. In all sample types, the
methods were able to identify the same number of samples featuring telo-

s conventional TRAP assay

Data provided by M. Miiller and R. Heicappell (6) and by H. J. Sommerfeld.

Easy-to-use ELISA delivers results in
less time

The Telomerase PCR ELISA delivers
results within 6 hours, eliminating the need
for laborious, time-consuming gel electro-
phoresis and autoradiography techniques.
Its ready-to-use TRAP reaction mix (telo-
merase substrate, amplification primers,
nucleotides, Taqg DNA polymerase, reaction
buffer) eliminates the need to prepare mul-
tiple solutions and minimizes the risk of
assay failure caused by contamination. Up to
96 TRAP reactions can be simultaneously
analyzed with an ELISA plate reader.

Sensitive results correspond closely
with those of radioactive TRAP assays
Besides avoiding the use of hazardous
radioisotopes, the Telomerase PCR ELISA
produces sensitive results comparable to
those of the radioisotopic TRAP assay
(Figure 2). The kits optimized detection
probe and hybridization conditions maxi-
mize both specificity and sensitivity.
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*Licensed from Geron Corporation. Patents pending.

*Purchase of this product is accompanied by a limited license to
use it in the Polymerase Chain Reaction (PCR) process in con-
junction with a thermal cycler whose use in the automated per-
formance of the PCR process is covered by the up-front license
fee, either by payment to Perkin-Elmer or as purchased, i.e., an
authorized thermal cycler.

Helping biomedical research become
medical practice.
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Join the Partnership

“I have played a diverse set of roles
in the scientific and engineering
community, and believe that we are
at our best when we are linking our
work to the goals of society. The
Center will enhance our ability to do
that, and I encourage all of you to be
a part of this effort.”

H. Guyford Stever
Engineer

Former Director of the
National Science Foundation

For the latest on the Center for Science and
Engineering, contact the AAAS Development Office
at NEWBUILDING@AAAS.ORG or (202) 326-6636.
Visit us on the web at WWW.AAAS.ORG.

Yes, I want to support the mission of AAAS
and the Center for Science and Engineering

Honor a colleague, mentor, or family member with a gift ...

* $1,000 will inscribe your name on the Center’s Wall of Honor.
* $5,000 also places your name on a handsome engraved plaque on the back of an auditorium chair.

Yes, I/We would like to support the Center for Science and

Engineering with
o SRR Signature
Enclosed is the first installment of $ , with balance tobe  Printed Name
contributed:
Qannually O semi-annually QO quarterly  beginning
Address

I make this gift

Qin my name

3 in honor/memory of:

O and I will determine if my employer or my spouse’s employer will
match this contribution to AAAS. Phone

City, State, ZIP

Please return to:

AAAS Development Office
% AMERICAN ASSOCIATION FOR THE sl s
ADVANCEMENT OF SCIENCE 1200 New York Avenue, NW
Washington, DC 20005 SC1196
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1996

The MATHEMATICA® Book

Third Edition

Stephen Wolfram

With the release of the third edition of Mathematica
software in 1996, Cambridge presents the manual
that explains its every feature. The Mathematica Book
contains a complete description of how to take advan-
tage of the software’s ability to solve everything from
algebra and calculus problems to matrices and
transformations.
1400 pp.

58888-X Paperback  $44.95

A History of Modern
Planetary Physics

Volume 1: Nebulous Earth:

The Origin of the Solar System and the
Core of the Earth from Laplace to Jeffreys
Stephen G. Brush

Nebulous Earth follows the development of
Laplace’s Nebular Hypothesis, its connec-
tion with ideas about the interior of the
Earth, and its role in the establishment of
the “evolutionary” worldview that dominated
science in the latter part of the nineteenth

century.
1996 324 pp.
44171-4  Hardback $54.95

Volume 2: Transmuted Past:

The Age of the Earth and the Evolution
of the Elements from Lyell to Patterson
Stephen G. Brush

“An excellent work that covers a limited topic
thoroughly.”
—Science Books & Films

Transmuted Past follows the development of
theories of stellar evolution and nucleosyn-
thesis in the twentieth century and describes
radiometric methods for estimating the age
of the Earth.

1996 144 pp.

55213-3 Hardback $44.95
Volume 3: Fruitful Encounters:

The Origin of the Solar System and of
the Moon from Chamberlin to Apollo
Stephen G. Brush

Fruitful Encounters follows the eventual
refutation of the encounter theory and the
subsequent revival of a modernized Nebular
Hypothesis. Brush also discusses the role of
findings from the Apollo space program,
especially the analysis of lunar samples,
culminating in the establishment of the
“giant impact” theory of the Moon’s origin
in the 1980s.

1996 366 pp.

55214-1 Hardback $54.95

Available in bookstores or from

CAMBRIDGE

UNIVERSITY PRESS

Chaotic Dynamics

An Introduction

Second Edition

Gregory L. Baker and

Jerry P. Gollub

Widely praised for its clarity and style, the
previous edition of this text was the first to
provide a quantitative introduction to chaos
and nonlinear dynamics at the undergraduare
level. This edition includes additional
material on the analysis and characterization
of chaotic dara and applications of chaos.

1996 270 pp.

47106-0 Hardback $70.00
47685-2 Paperback $24.95
The Tectonic Evolution
of Asia

An Yin and Mark Harrison, Editors
This volume is a collection of 21 contribu-
tions on the tectonic evolution of Asia. The
book is divided into five parts: geodynamic
models of the Cenozoic deformation in Asia,
seismotectonics, geological evolution of the
Himalaya-Karakorum Ranges, tectonics

of the Cenozoic Indo-Asia collision, and
Mesozoic-Paleozoic assembly of Asia.

World and Regional Geology Series 8

1996 678 pp.

48049-3  Hardback $200.00

Biological Sciences

Designing Conservation
Projects

Julian Caldecott

The author, a field conservationist who has
worked with NGOs, governments, and
donor agencies, provides a first-hand account
of conservation in action across tropical Asia,
Africa and Latin America. The book pro-
vides an analysis of where modern conserva-
tion has come from, where it is going, and
what to do next.

1996 321 pp.

47328-4 Hardback $64.95

e o E

The Trophic Cascade in

Lakes

Stephen R. Carpenter and

James F. Kitchell, Editors

“I found the book to be clearly written, and

apprapriate for its target audience, researchers

in ecology and resource management... The

breadth of approaches brought to bear in the

study is extremely impressive...I recommend

this book as a fine case history of a pluralistic

approach to an important ecological issue.”
—Tim Wootton, Ecology

Cambridge Studies in Ecology

1996 399 pp.

43145-X Hardback
56684-3 Paperback

$85.00
$29.95

Taking Animals

Seriously

Mental Life and Moral Status

David DeGrazia

“...David DeGrazia is one of the best and

brightest of the current generation of philoso-

phers to tackle this question, as he clearly

demonstrates in this careful and lucid philo-

sophical analysis of the issues and arguments.

All those who are concerned about these issues

would benefit greatly from reading this book.”
—Andrew N. Rowan, Tufts University
School of Veterinary Medicine

1996 312 pp.
56140-X Hardback $59.95
56760-2 Paperback $18.95

Limb Regeneration
Panagiotis A. Tsonis

This is the first book that describes and
analyzes the mechanisms of limb regenera-
tion and patterning by incorporating the
information obtained from older experiments
with the recent advances in molecular

biology.

Developmental and Cell Biology Series 31
1996 253 pp.

44149-8 Hardback $74.95

Telling Lives in Science:
Essays On Scientific

Biography
Michael Shortland and
Richard Yeo, Editors

This collection of original essays explores for
the first time the nature and development
of scientific biography and its importance
in forming our ideas about whar scientists
do, how science works, and why scientific
biography remains popular. It is written by
historians of science and science biographers
in a scholarly but accessible style.

1996 309 pp.

43323-1 Hardback $75.00

40 West 20th Street, New York, NY 10011-4211 Call toll-free 800-87
The Edinburgh Building, Shaftesbury Road, Cambridge CB2 2RU, U.
Web site: http://www.cup.org MasterCard/V

A accepted. Prices subject to change.
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NEW

ENGLAND

FPurification of
Maltose-Binding Protein
(MBP) with >98%
Purity in one step.
St NEB Broad Range
Protemn Marker
Lane 1: uninduced cell
L. Lane 2: induced
dract showing
expressed lusion protein
(97 kDa). Lane 3: Flow
through. Lane 4 and 5
MBP fractions eluted

after inducing c e

overnight at 4°C.

BIOLABS

e e - ' "ATIVE
PROTEIN

INTRODUCES

So FAST ITs SURREAL

Introducing IMPACT;"a new kit for obtaining
pure native protein after a single affinity step.
Developed from basic research at New England
Biolabs on protein splicing, IMPACT™ uses a new
class of proteins called “inteins” modified to
undergo directed cleavage at 4°C when induced
by thiol-reagents such as DTT. Simply clone your
target protein into the provided expression vector
to create a farget protein-intein-chitin binding
domain (CBD) fusion. Bind the fusion protein to a
chitin bead column, wash, induce on-column
intein cleavage by adding DTT and then elute your
native target protein at > 98% purity.

~eiesee—-—-—- - THE NEXT STEP

# New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (508) 927-5054 Fax (508} 921-1350 email: info@neb.com

® New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email- info@ca.neb.com

* New England Biolabs GmbH, Federal Republic of Germany Tel. (0130) 83 30 31 (06196) 3031 Fax (06196) 83639 email: info@de.neb.com

% New England Biolabs (UK) Ltd. Tel. (0800) 31 84 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com

DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil (011) 66-3565; Denmark (31) 56 20 00; Finland (9) 584-121; France (1) 34 60 24 24;

Advantages of the IMPACT™ system

© One step affinity purification

© Procedure carried out at 4°C

© Yields protein with native sequence

© No polyhistidine tags

© No proteolytic cleavage of fusion protein
© Requires only chitin beads

© Can label target protein C-terminus
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Greece (01) 5226547, Hong Kong 2643-9988; India (542) 311473; Israel (03) 5351205; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 519-3463;
Netherlands (033) 495 00 94; New Zealand (03) 418-3039; Norway 22 2204 11; Singapore 4457927; Sweden (08) 30 60 10; Switzerland (061) 481 47 13; Taiwan (02) 8802913



