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[he First Trnly Inducible

[llammalian Expression Sysiem

Invitrogen's new  Ecdysone-
Inducible Mammalian Expression
System is the first system to offer
truly low basal expression and high
inducibility. Based on a naturally
evolved eukaryotic regulatory mech-
anism that triggers the molting
process of insects, ecdysone-respon-
siveness transfers ideally into mam-
malian systems (1). This system is
entirely unique. It does not rely on
prokaryotic operator sites and the
artificial nuclear localization of regu-
latory molecules to control induction
as do other regulated systems. This
makes the Ecdysone System ex-
tremely efficient and easy to use.

How it Works

For transient transfection and induc-
tion, simply clone your gene of inter-
est into pIND, then cotransfect it into
mammalian cells with the regulator
vector, pVgRXR. Approximately six
hours later, treat the transfected cells
with the ecdysone analog, muris-
terone A and begin analysis.
Depending on the sensitivity of the
assay, you can begin detecting
induced expression in as little as two
hours. For stable transfection, use
dual selection with Zeocin™ and
G418.

Zeocin

Tightly Regnlated

The slides below show a simple col-
orimetric assay of 293 cells cotrans-
fected with pVgRXR and pIND/lacZ
before and after muristerone treat-
ment. This example vividly illustrates
the Ecdysone System’s tight control
and capacity for high inducibility.

Uninduced and induced transiently transfected 293
cells stained with X-gal.

EUROPEAN HEADQUARTERS: TOLL FREE TELEPHONE NUMBERS: Distributors:

BY Belgium 0800 11173 The Netherlands 060228848 Australia 0395626888 ~  Korea 822 569 6902
De Schelp 12, 9351 NV Leek Denmark 800 188 67 Norway 800 113 70 Hong Kong 886 2 381 0844 Singapore 65 482 3888
The Netherlands Finland 890 31 800 5345 Sweden 020 795 369 Israel 02 524 447 or 2929783
Tel: +31 (0) 594 515 175 France 19.31 800 5345 Switzerland 155 1966 Italy 02 38 19 51 Spain 03 450 2601
Fax: +31 (0) 594 515 312 Germany 0130 8100 43 UK 0800 96 61 93 Japan 035684 1616 Taiwan 886 2 381 0844

EMail: tech_service@invitrogen.nl
Circle No. 25 on Readers’ Service Card

From all other countries, please contact our
European headquarters at +31 (0) 594 515 175

Specificity and Control

specific—exhibiting no
pleiotropic effects on mammalian
cells-and dose-dependent-allowing
for thorough analysis of gene function
through a full range of expression.

Induction is

[muristerone A] in pM
kD 0 0.1 0.5 1 2 R 6 10

36

Dose-dependent B-galac Induction.

293 cells stably transfected with pVgRXR and pIND/lacZ
treated with increasing amounts of muristerone A. Equal
amounts of isolated protein were separated by SDS-PAGE,
blotted and detected by antibody and chemiluminescence.

COMPLETE KIT. The Ecdysone-
Inducible Mammalian Expression
System has everything you need to
get started, including vectors, a posi-
tive control, sequencing primers,
Zeocin™ antibiotic, and muristerone A.
Stable cell lines expressing the regu-
lator (pVgRXR) are also available. Call
Invitrogen or visit our web site to
learn more about the Ecdysone-
Mammalian Expression

Inducible
System.

1. No, D. et al. (1996) Proc. Natl. Acad. Sci. USA
93: 3346-3351.
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FAST, GUARANTEED
AND AFFORDABLE:.

Your schedule depends on receiving
1000s of oligos daily. And your budget
demands affordability.

GENSET has the answer. Our new
Mass Oligos customn DNA synthesis
service uses innovative oligo Ultra-
Fast Parallel Synthesis and automated
post-synthesis processes to produce
large quantities of high quality oligos

on a dependable, daily basis.

sesesssese

So now you can get all the oligos you
need. When you need them. In the
format and concentrations you need.
At prices you can easily afford. And
all fully guaranteed.

But don't just take our word for it -
many of the leading genome projects
in the U.S., Europe and Japan are
already using GENSET Mass Oligos.

So call us today for more information.
And discover how we can be the best
single source in all your oligos needs
day in and day out.

$1/base

CERTAIN RESTRICTIONS APPLY

Mass O!.gos is a trademark of Genset Corporat
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Only ABI PRISM™ data products take
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Getting the answers is another.

ABI PRISM™ Genetic Analyzers have made it
possible to generate tremendous amounts of data
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analysis tools and strategies.
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BioLIMS, a genetic information management
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stores all of your ABI Prism sample files and
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TH1S WEEK IN SCIENCE
|

edited by PHIL SZUROMI

Lending
a handedness
The synthesis of many plant
and insect biomolecules, such
as lignin, requires coupling two
molecules through phenoxy

OCHy
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radical reactions. Although such
reactions appear to achieve
some control over the points of
attachment and the handedness
(or steréochemistry of the prod-
ucts) in vivo, reconstituted en-
zymatic reactions in vitro show
lictle specificity. Davin et dl.
(p. 362; see the news story by
Kaiser, p. 306) have isolated a
78-kilodalton protein from For-
sythia that can confer stereo-
selective coupling on such re-
actions, although it lacks a
catalytic center, even in the
presence of enzymes or even
ordinary inorganic oxidizing
agents. The authors suggest that
this “dirigent” protein holds
the free-radical intermediates
in a preferred orientation.

Limiting the flow
The current that polycrystal-
line films of high-temperature
copper oxide superconductors
can carry is often limited by
defects and misalignment be-

tween grains. Pashitskiet al. (p.
367) have imaged both crystal-
line texture and supercurrent

flow in T1Ba,Ca,Cu;O, thin

Quantum computing with NMR spectroscopy
Certain difficult computational problems, such as finding prime
factors, could be performed much faster if quantum computing, in
which interactions of pure quantum states correspond to logical
operations, could be realized in a practical manner. Most schemes
implemented or proposed require isolating or controlling single
atoms to maintain the coherence of quantum states. Gershenfeld
and Chuang (p. 350; see the news story by Taubes, p. 307) pro-
pose a different approach in which the manipulation of nuclear
spins in a chemical compound with nuclear magnetic resonance
(NMR) methods performs quantum computation. Such an ap-
proach might seem improbable in that the nuclear spins of a bulk
sample form a statistical ensemble that would rapidly undergo
decoherence. However, the authors show that the deviation from
the equilibrium spin states can be manipulated so that it acts like
a pure, low-dimensional quantum state.

films grown on yttria-stabilized
zirconia and found that critical
current densities are limited
mainly by a few high-angle
grain boundaries.

Forming a gap

The asteroid belt is a nonuni-
form band with several gaps
that lack asteroids and several
concentrations with an over-
abundance of asteroids. Nu-
merical simulations by Liou and
Malhotra (p. 375) provide a
mechanism to explain one of
the more puzzling gaps (from
3.5 to 3.9 astronomical units)
that occurs in the outer aster-
oid belt. The subtle inward mi-
gration of Jupiter and outward
migration of Saturn over a 10-
million-year time scale can re-
produce this gap in the outer
asteroid belt.

Spin control
Mantle convection and plate
tectonics change Earth’s mo-
ment of inertia and move its
rotation axis, but during the
past 100 million years the rate
of this movement has been sur-

prisingly small. Richards et al.
(p. 372) modeled changes in
the internal mass distributions
associated with mantle convec-
tion in order to understand the
stability of Earth’s rotational
pole and found that subduction
was the most significant mass
mover in the mantle. Paleo-
subduction likely accounts for
the small polar wandering de-
rived from paleomagnetics and
hotspots, rather than more
complex mechanisms such as
adjustments of Earth’s rota-
tional bulge.

Experimental chaos
Chaos in ecological systems has
long been predicted from the
application of nonlinear dy-
namics to population biology
but experimental confirmation
has been difficult. Building on
previous studies, Costantino et
al. (p. 389; see the Perspective
by Godfray and Hassell, p. 323)
predicted a series of complex
dynamic patterns resulting from
manipulation of pupal mortal-
ity in laboratory populations of
the flour beetle Tribolium and
were able to confirm these ex-
perimentally. This work has

SCIENCE ¢ VOL. 275 ¢ 17 JANUARY 1997

shown that a few simple equa-
tions can capture population
dynamics quantitatively.

From the specific
to the general

In a field with as much variety
and variation as ecology, the
ability to make generalizations
is as difficult as it is sought after,
but two reports offer new ap-
proaches. In a theoretical study,
Hanski and Gyllenberg (p. 397)
unite two robust empirical
patterns in nature that previ-
ously were unrelated, namely,
the species-area curve and the
distribution-abundance curve.
Brett and Goldman (p. 384)
illustrate the value of applying
the statistical tools of meta-
analysis to ecological problems.
Drawing from data in all of the
relevant published literature
allowed the authors to select
between alternative models of
food-web dynamics.

Eluding tags for
destruction
Proteins that have been tagged
in the cell by the protein
ubiquitin are recognized and
degraded. Musti et al. (p. 400)
report that such regulated de-
struction contributes to the
control of the activity of the
transcription factor and proto-
oncogene c-Jun. When the c-
Jun protein is phosphorylated
by mitogen-activated protein
kinases, not only is its DNA
binding and transcriptional
activation enhanced but its
ubiquitination is also inhibited.
In this manner, the transcription
of genes regulated by growth
factors and other stimuli that
activate c-Jun is enhanced by
the reduced degradation of the

transcription factor.
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Art and Science Foundation Recruiting for

the LOREAL PRIZE
Theme &,

The Art and Science Foundation is a non-profit volunteer
organization whose aim is to recognize researchers involved in
life sciences and related fields and persons who have
contributed to innovative exchange b’etween science and art.

Based on the contributions of L'OREAL group - a world leader
in cosmetic culture - the Art and Scienge Foundation decided
to es’tabiish and administer the L'OREAL PRIZE For years,
L'OREAL has employed the highest technology in creating its
products, applying the advances of pure science to the
well-being of people the world over.

Through stimulating mutual exchange between science and
art, we hope to encourage encounters that will bear new fields,
concepts and works of’ art.

The fiscal 1997 L’'OREAL PRIZE will focus on the area of color,
in the broad sense of th concept.

We await applications from many people without regard to
their field of specialty.

Art and Science Foundation
5-5 Tokodai, Tsukuba, Ibaraki 300-26, Japan
Tel: +81-208-47-7983 Fax:+81-208-47-7985

Application Details

1. Typesof L 'OREAL PRIZE
There are two prizes of L' OREAL PRIZE. Candidates are allowed
to apply o only one at a time
(1)L OREAL Grand Prize
The L'OREAL Grand Prize recognizes who would contribute
to the innovative exchange of science and art.
(2)L OREAL Promotion Prize
Although similar to the L' OREAL Grand Prize, the L'OREAL
Promotion Prize targets young people of less than 40 years
of age.
2. Areas Targeted by the L 'OREAL PRIZE
The targeted areas of the fiscal 1997 and 1998 L' OREAL PRIZE
are elaborated on below. The target areas are changed about

every two years.
Theme Color

All types of work related to color i.e. production, measurement,
utilization etc. This includes physics, chemistry, physiology,
psychology, technology provided they apply to color.

Cultural Thesis, -- for example, history or natural features of a

region etc.

Color in art (includes a work, a book, a thesis, and all media efc.)

3. Application Period

The application period is from Monday, January 6, 1997 to

Wednesday, April 30,1997. Put together the application materials

as per the application instructions and mail to Art and Science

Foundation.

4. Application Requirements

Application are limited to residents in Japan, irrespective of

nationality and age.

5. Application Instructions

Make eight copies of the following materials, and send to the

address given below. Do not send the application by e-mail. Alt

materials must be composed entirely in English.

(L OREAL PRIZE Application Form (available at Art and
Science Foundation)

(2) A presentation of the candidates with a description of his or
her work related to the innovative exchange of sciece and art
(English, 1500 words or less)

(3) A brief description of thesis or work of art (English, 1500
words or less)

(4) Detailed report on thesis (English, 9000 words or less), or
color film (35mm slide) and/or video tape (VHS) of a work
of art. If there is published material, please attach for
reference.

(5) Curriculum vitae listing your career and achievements, and
biack and white or color ID-sized photo of yourself

Apply to

Art and Science Foundation

5-5 Tokodai, Tsukuba, Ibaraki 300-26, Japan
Tel: +81-298-47-7983

® We will not return all material.
@ Concerning a copyright of a prize winner, we will use it only
for the publicity of L'OREAL PRIZE.
6. Screening Schedule

Successful candidates will be determined by the Screening

Committee between May and June 1997. Applicants will be

contacted with the selection results the first-third of July.

We will do the press release also.

7. Screening Committee

Selection is made by an internationally-composed screening

committee headed by Professor llya Prigogine (Professor at

Universite Libre de Bruxelles and Director of Solvay Institutes,

both in Brussells, Belgium; Director of the llya Prigogine Center

for Studies in Statistical Mechanics and Complex Systems,

Department of Physics, University of Texas, Austin Campas,

U.S.A.; 1977 Nobel Laureate in Chemistry)

8. Prize Recipients

(1) L'OREAL Grand Prize: This year there will be a maximum of
2 prizes awarded. Each winner will receive 4 million Yens at
a Prize Ceremony in Tokyo to be held in Thursday, 17 July
1997.

2) L'OREAL Promotion Prize: This year there will be a maximum
of 2 prizes awarded. Each winner will receive 2 million Yens
at a Prize Ceremony in Tokyo to be held in Thursday, 17 July
1997.
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Sigma Gives You One Better - Precast Gels in Convenient Single Packs.

Are you tired of half the precast gels in a package
expiring before you need them? Are you annoyed
by minimum order requirements? Then you’ll
welcome Sigma’s smart answer to short shelf life:
our convenient new single packs.

Sigma’s precast mini-polyacrylamide gels offer many
advantages. They're available in a variety of concen-
trations and gradients, in 8 x 10 cm or 10 x 10 cm
cassette sizes. They’re reliable and reproducible.
They're faster, easier and safer than hand-casting.

SIGMA

CHEMICAL COMPANY
Circle No. 15 on Readers’ Service Card
AUSTRALIA  AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC
KOREA MEXICO THE NETHERLANDS POLAND SPAIN

FRANCE
SWEDEN

And they’re a bargain, because you can buy just one
at a time.

Now when you really only need one gel, you can get
exactly what you need. Never more, and certainly
never less. That’s just what you expect from Sigma,
your single source for precast gels.

Call toll free: 800-325-3010 / collect: 314-771-5750
or contact your local Sigma office. Visit our web site
at: http://www.sigald.sial.com

Sigma Chemical Company
PO. Box 14508
St. Louis, MO 63178 USA

GERMANY  HUNGARY
SWITZERLAND

INDIA  ISRAEL
UNITED KINGDOM

ITALY JAPAN
UNITED STATES

A Sigma-Aldrich Company






ET BETTER

JNET RESULTS

KR SciENCEBASE" FOR THE WORLD WIDE WEB

When you need accurate, up-to-date information for  decisions, fuels your creativity, accelerates your

chemical, pharmaceutical, or biotechnology research, research — and reduces your time to market.
the fastest and easiest way to get the results you're Built-in search intelligence works to bring you the
looking for is KR ScienceBase. results you're looking for. And you can count on
You don’t have to search multiple sources on the the information you find. KR ScienceBase is based
Internet. You don’t need specialized expertise in informa- on DIALOGS?, the world’s premier online service
tion searching. You don’t even need to leave your desk. with access to thousands of publications and
With its simple point-and-click interface, KR ScienceBase  scientific sources.
brings you information that helps you make better So get the results you need... KR ScienceBase.

SIGN UP TODAY!

hitp:/ /krscience.dialog.com

Or call 800-334-2564, 415-254-8800, or fax 415-254-8123.
In Europe call +44 171 930 5503.

@SCIENCEBASE”

KNIGHT-RIDDER INFORMATION

© 1996 Knight-Ridder Information, Inc., 2440 El Camino Real, Mountain View, CA 94040
KR ScienceBase is a service mark, DIALOG is a registered service mark of Knight-Ridder Information, Inc. Registered U.S. Patent and Trademark Office. ~ krsb396
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Easy

Does

Introducing STN Easy™ on the World Wide Web.
Searching for scientific information has never been easier.

If you're looking for current scientific  For a free demo, visit STN Easy at one m

information, check out STN Easy. From of the World Wide Web addresses listed
patent information to chemistry to to the right.

engineering, STN Easy is a great way

to get the information you need in an

easy-to-use format.
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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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We've dropped our price.

QRRALLEL ARRAY SYNTHESIS
\g,ohnology makes it possible.

Qtoprietary technology delivers cost
%\d\e“‘ primer production.

Now just $1a base...with ng
set-up charge!

You'’ll save even more when you choose
GiBco BRL Custom Primers—and get mop, g

» Fast delivery. We’ll ship within 24 hour ‘
when you order =30-mers by 5:00 p.m, ES']a ‘
)f

. oh capacity—automated, computer-
. Cp“uolled production.
yiable performance—continuous quality
. ‘Qon'noring throughout synthesis.
“‘,a:alleled accuracy—integrated work-
« __qons track your sequence from order
c&\‘ough synthesis, packaging, and delivery.

+ New modifications and purification Optjo%'

« Convenient, accurate fax and Interne;
ordering.

» Reliable performance and satisfactioy,
guaranteed.

« Custom Primers Base Hits Club—our fre
buyers program with great stuff for you 4,, R
your lab. -

PER BASE

For ordering information or a fax order form: L l F E e -I- E C'_N O LO G l E S,M

To Order/TECH-LINE™: (800) 828-6686
U.S. Industrial Orders/TECH-LINE: (800) 874-4226

Internet: http://www.lifetech.com Producer of Gisco BRL Products
U.S.A. Orders U.S. Industrial Orders Latin America Orders Canada Orders Internet

To Order/TECH-LINE: (800) 828-6686  To Order/TECH-LINE: (800) 874-4226  To Order/TECH-LINE: (301) 840-4027  To Order: (800) 263-6236 primers@lifetech.com
Fax: (800) 331-2286 Fax: (800) 352-1468 Fax: (301) 258-8238 TECH-LINE: (800) 757-8257 http://fwww.lifetech.com

Fax: (800) 387-1007

* 50 nmole scale, standard purity T some restrictions apply
All referenced trademarks are the property of their respective owners. For research use only. Not intended for any human or animal diagnostic or therapeutic use.

© 1996 Life Technologies, Inc.

96-222
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your HTS data
, how will you

MDL

Information Systems, Inc.

14600 Catalina Street
San Leandro, CA 94577
510-895-1313
888-888-4035

Fax 510-483-4738
email: screen@mdli.com
http://www.mdli.com
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Industrial-Strength Bioinformatics
Pangea Systems is familiar with the problem. And
the solution. Pangea’s Operating System of Drug
Discovery uses rugged enterprise database architec-
ture and the powerful Netscape Navigator™ interface
to collect, connect, organize, and analyze genome
information automatically. And give you the
perspective you need to see the connection between
all that sequence info, and the drugs of tomorrow.

PANGE A

o IR

SYSTEMS: ' INC

tel 1 (800) 7PANGEA or 1 (510) 628 0100 | fax 1(510) 628 0108 | e-mail info@PangeaSystems.com | web www.PangeaSystems.com

©1997 Pangea Systems Inc. All rights reserved. Pangea Systems, “Operating System of Drug Discovery” and the Pangea Systems
and Netscape Navi are trademarks of Ne C ications Ct ion. Other trademarks and servi k

logo are trademarks of Pangea Systems Incorporated. Netscape

ioned are property of their respective holders. Ad P9701
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NOMINATIONS FOR THE 1998
LOUIS-JEANTET PRIZE FOR MEDICINE

Nominations are being sought for the 1998 Louis-Jeantet Prize for medicine. One to three
prizes will be awarded. They will amount to a maximum of 2 million Swiss Francs
(approximately 1.5 million US Dollars) in 1998. These prizes will provide substantial funds for
the support of biomedical research projects (fundamental or clinical) of the highest quality.
Candidacies in clinical research are strongly encouraged.

Candidates (either individuals or research groups) must be nominated by scientists,
physicians or institutions having detailed knowledge of the candidates’ research. The
Louis-Jeantet Prize for medicine is not intended to honour past accomplishments but to
help and encourage the winners’ continued research activity. Candidates shortlisted for the
final selection will therefore be asked to provide a research project to which the financial
support of the Prize could give decisive impetus.

The winners of the ten previous Louis-Jeantet Prizes for medicine have been Bert Sakmann,
John Skehel and Rolf Zinkernagel in 1988, Roberto Poljak, Walter Schaffner and Greg
Winter in 1989, Nicole Le Douarin, Harald Von Boehmer and Gottfried Schatz in 1990,
Pierre Chambon, Frank Grosveld and Hugh Pelham in 1991, Paul Nurse, Christiane
“Nusslein-Volhard and Alain Townsend in 1992, Jean-Pierre Changeux, Richard
Henderson and Kurt Withrich in 1993, Thierry Boon, Jan Holmgren and Philippe
Sansonetti in 1994, Dirk Bootsma and Jan Hoeijmakers, Peter Goodfellow and Robin
Lovell-Badge, and Peter Gruss in 1995, Bjérn Dahlbéack, Ulrich Laemmli and Nigel
Unwin in 1996, Philip Cohen, Kim Nasmyth and Richard Peto in 1997.

The following general points should be noted:

1. The Prize is intended for researchers working in European countries, members of the
Council of Europe. The candidates need not, however, be themselves nationals of any
of these countries.

2. Applications must be submitted, confidentially, on the official forms only. These are
obtainable from:

The Secretary of the Science Committee
The Louis-Jeantet Foundation for medicine
P.O. Box 277

CH-1211 GENEVA 17

Switzerland

Further information will be sent with the nomination form.
3. The deadline for applications is February 15, 1997.

The name(s) of the winner(s) of the 1998 Louis-Jeantet Prize for medicine will be
announced in January 1998. The Prize Ceremony will take place in Geneva (Switzerland)
in April 1998.
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