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The New PersonalHyb™ Oven
Joins the Stratagene Family of Smart Products
for Nucleic Acid Transfer and Hybridization

tratagene’s new PersonalHyb™ hybridization oven was The PersonalHyb oven is easy to load, thanks to a unique
S designed with you in mind. It’s stackable and compact, rotating-roller system that supports tubes and bottles.

with a footprint of only 45 x 23 cm. So it won'’t get in So no more fiddling with adapters, springs or clips.The
your way. It’s smart, boasting the most advanced micro- oven holds 1-4 bottles from 25 to 99 mm in diameter
processor-based temperature control available. So the oven or 4 standard 50-ml conical tubes. It even doubles as an
quickly hits the temperature you want without overshooting.  incubator by letting you easily remove the rollers. It’s
And keeps it there using a highly accurate sensor that pro- safe, due to an automatic over-temperature cutout device
vides constant feedback.The result is unmatched uniformity and double-pane glass door. It’s also a breeze to clean,
over the PersonalHyb oven’s wide temperature range of 8° because of its welded-seam construction and removable
above ambient up to 99°C. drip pan. And it’s priced so everybody can have one!

Stratagene’s PersonalHyb oven joins a long line of smart products, from the Stratalinker® UV crosslinker,
NucTrap® probe purification columns and PosiBlot® 30-30 pressure blotter . . . to the QuikHyb® hybridization solution,
Prime-It® random primer labeling and fluorescence labeling kits, and Illuminator™ nonradioactive detection system.

Get your own PersonalHyb oven.

S‘,‘RATAG ENE° It’s the smartest way to hybridize.

Switzerland: United Kingdom: Germany: USA:

Stratagene GmbH Stratagene Ltd. Stratagene GmbH Corporate

Telephone: 01-3641106 Telephone: (0223) 42 09 55 Telephone: (06221) 40 06 34 Headquarters

Telefax: 01-3657707 Telefax: (0223) 42 02 34 Telefax: (06221) 40 06 39 Telephone: 800-424-5444
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Sweeping Changes
Revitalize Radioisotopic Analysis

Time-Resolved Liquid Scintillation Counting (TR-LSC®)
replaces traditional LSC methods. Today, Packard Tri-Carbs
count each sample in a "Surround TR-LSC"
detector. This virtually eliminates back-
ground and increases counting sensitivity by
a factor of 10 to 100. When combined with
biodegradable Ultima Gold® cocktails,
Surround TR-LSC detectors dramatically
reduce isotope and cocktail usage. Waste disposal costs

are cut to an absolute minimum, and more assays can be
performed with much less work. Tri-Carb LSC's control
their own performance automatically.

Computer Based RadioAssay (COBRA®) Gamma
Counters overcome the need to count gamma samples in
replicates. A built-in computer automatically
controls the quality of the counting results,
and through the "Open Database” architecture
of its ChroniCal™ software, COBRA gamma
counters network directly with your host
computer or robotic sample processors such
as the MultiPROBE®. This unique combination, hands-off
sample processing and self-testing of counting performance,
ensures precise results all of the time — even from
singlicate samples.

B raciar

A Canberra Company

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A.
Tel: 203-238-2351 Toll Free: 1-800-323-1891 TX: 643251 FAX: 203-639-2172

Radio-HPLC Detection with Multichannel Analysis
replaces conventional detection of radiochromatography
signals with dynamic spectrum analysis.
i This unique capability of Packard's
@ Radiomatic® detectors enhances detection
specificity by eliminating interferences,
and increases sensitivity by spectral
discrimination of signal and noise.
Controlled by a PC workstation with Windows based
chromatography software, the new Radiomatic detectors
provide a four to ten fold increase in sensitivity and
throughput over conventional systems.

Direct Microplate Counting of Radioisotopic Samples
dramatically enhances sample throughput. With Packard's
Matrix and TopCount systems, you can
measure up to 96 samples simultaneously,
with or without scintillation cocktail. Better
yet, you can run many assays separation-
free, in one step. Just mix and measure.
This extends the capabilities of these new
radioisotopic instruments far beyond those of non-isotopic
systems. Throughput can increase 100 fold, sample volume
reduces by a factor of ten, and all mixed waste disposal
problems are virtually eliminated.

Packard Instrument. Co.
SYSTEVE

EeYEr

Packard International Offices:

Australia, Mt Waverley 61-3-543-4266; Austria, Vienna 43-1-2702504;Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559;Denmark, Greve 45-42909023;
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 663010; italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850; Netherlands, Groningen 31-50-413360;
Tilburg (013) 423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 0734 8443981.
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In the race to get
new medicines to the
market, pbarmaceutical
and biotech companies
put an incredible pre-
mium on speed. And
small wonder— there
are often millions at
stake. And no one in
the world, we hasten to
say, can move your new
medicine through

trials to the point qf

PPD

NOBODY GETS MEDICINE
INTO THE SYSTEM FASTER.

sale faster than PPD.
We're a full-service
CRO that owes its
success to precision
accuracy, accelerated
recruitment, and just
plain raw speed. Some
good reasons to involve
us in your product
development. Call
1-800-879-7731
Because this is one
race where winning is

everything.

Pharmaceutical Product Development, Inc. 1400 Perimeter Park Drive, Research Triangle Park, Morrisville, NC 27560 1-800-879-7731

Circle No. 51 on Readers’ Service Card



ENCE A
ISSN 0036-8075

5 MAY 1995 CI NC AMERICAN
VOLUME 268 ASSOCIATION FOR THE
NUMBER 5211 ADVANCEMENT OF

SCIENCE

E——
NEWS & COMMENT EMERGING PLANT SCIENCE:

Regulating Cyberspace 628 FRONTIERS IN BIOTECHNOLOGY »
Mount Graham Telescope: Red Squirrels 2, 630 . NEWS
Astronomers 0 Will Plants Profit From High CO,? 654
FDA Puts the Brakes on Xenotransplants 630 Sweeping Patents Put Biotech 656
Companies on the Warpath
Rockefeller Strikes Fat Deal With Amgen 631 .
Exploring Transgenic Plants as a 658
NIMH: Caught in the Line of Fire 632 New Vaccine Source
Without a General Plants as Chemical Factories 659
NIH Names Behavioral Research Czar 632
ARTICLES
635 Singapore: Topnotch, Targeted Research 633 :olecular Genetics of Plant Disease 661
. Propels National University esistance
Stay-at-home fossil B. J. Staskawicz, F. M. Ausubel, B. J. Baker, J. G.
NAS Elects New Members 634 Ellis, J. D. G. Jones
RESEARCH NEWS NN
New Superconductor Stands Up to 644
How Far Did the West Wander? 635 | Magnetic Fields
Finding Fault: Culture Clash in 636
British Columbia POLICY FORUM IS
Envisioning an Artificial Retina 637 | Science in Russia Is Already in a Coma 693
Dioxin Receptor Knocked Out ” 638 V- Zakharov and V. Fortov
Throwing a Switch on a Nanoscale Sieve ¥! 639 PERSPECTIVE
Physics Finds a Middle Ground at 640 g;%ulatif) n by Redox Poise in ¥ 695
Washington Meeting oroplasts

C.S. Levings Il and J. N. Siedow
A Clearer View of Why Plants Make Haze 641

EROS, MACHO, and OGLE Net a Haul 642

of Data
DEPARTMENTS

- & — THIS WEEK IN SCIENCE 617 | Jukes ® No Perpetual Motion Machine: M. E. Davis
Knocking out the The Koshland Years—A Decade of Progress SCIENCESCOPE 627
dioxin receptor LETTERS 621 RANDOM SAMPLES 645

Musical Ability: O. Sacks; G. Schlaug, L. Jincke,
Y. Huang, H. Steinmetz ® World Wide Web and g?pguﬁ?)f%%rm, reviewed by W. R KnoZr*:

Molecular Biology: S. E. Brenner; B. R. Schatz ® Other Books of Interest ® Vignettes T

Darwin in the Headlines: J. D. McInerney; T. H.

PRODUCTS & MATERIALS 753

s Board of Reviewing Editors 1R

Frederick W. Alt C. Thomas Caskey Douglas T. Fearon Stephen M. Kosslyn Shigetada Nakanishi Erkki Ruoslahti Geerat J. Vermeij

Don L. Anderson Dennis W. Choi Harry A. Fozzard Michael LaBarbera Roger A. Nicoll Gottfried Schatz Bert Vogelstein
Michael Ashburner John M. Coffin Klaus Friedrich Nicole Le Douarin Stuart L. Pimm Jozef Schell Arthur Weiss

Stephen J. Benkovic F. Aleming Crim Theodore H. Geballe Charles S. Levings Ill Yeshayau Pocker Ronald H. Schwartz Zena Werb

David E. Bloom Paul ). Crutzen Roger I. M. Glass Alexander Levitzki Dennis A. Powers Terrence J. Sejnowski George M. Whitesides
Piet Borst James E. Dahlberg Stephen P. Goff Harvey F. Lodish Ralph S. Quatrano Ellen Solomon Owen N. Witte

Henry R. Bourne Robert Desimone Peter N. Goodfellow Richard Losick V. Ramanathan Thomas A. Steitz William A. Wulf
Michael S. Brown Bruce F. Eldridge Corey S. Goodman Reinhard Lihrmann Douglas C. Rees Michael P. Stryker

James J. Bull Paul T. Englund Ira Herskowitz Diane Mathis T. M. Rice Robert T. N. Tjian

Kathryn Calame Richard G. Fairbanks Eric F. Johnson Anthony R. Means David C. Rubie Emil R. Unanue

614 SCIENCE e VOL. 268 * 5 MAY 1995



[Tl baa B e

. -

COVER

The plant stress hormone ethylene inhibits cell elon-
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So I'was thinking, if they can put a man on the moon
why can't they find a way to make Hot Start PCR {faster,
easier, and more efficient? And then it hit me.

{HotWaX“‘ Mg?* Beads.}

Better than Wax Alone.

Once in a blue moon, there’s a hot new idea like HotWax™ Mg* Beads from Invitrogen. They make Hot Start PCR*
as easy as conventional PCR. Unlike “simple” wax, HotWax™ Mg* Beads contain molecular biology grade MgCl,
which is released during your first denaturation step. Just set up your reaction, drop in a HotWax™ Mg* Bead and start
thermocycling. No messy oil, and no stopping and restarting your reactions.

Perfect PCR.

With Hot Start PCR this easy, you can use this technique with all of your PCR experiments, before you have a prob-
lem with non-specific background bands. HotWax™ Mg* Beads are available in three MgCl, concentrations. Mg“—free
buffer is provided free with each order.

See for yourself how fast and easy Hot Start PCR can be. Call Invitrogen to ask about HotWax™ Mg* Beads today.

European Headquarters: Toll free Telephone Numbers UK Tel: +44 (0)235 531074 = |Italy "
Invitrogen BV The Netherlands 06-0228848 UK Fax: +44 3420 I Tel: 39-238103171 r en
De Schelp 9351 NV Leek Belg 078- France 0590 72 49 % = Fax: 39-238101465 g
The Netherlands Germany 0130 8100 43 Sweden 020 9 R!) = CELBIO

ria 0 -

o e e L 5 g SL e 3985 B Sorrento Valley Blvd.
bt San Diego, California 92121
14860607 Singapore 65.770-1010 oo Telephone (619) 597-6200
ered by patents owned by Hoffmann-LaRouche Molecular Systems, Inc. and issued to Cetus Corporation Fax (619) 597'6201
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e T H1S WEEK IN SCIENCE g

edited by DAVID LINDLEY

Lost in space

The surface of Mars betrays signs
that it once had running water,
but now the atmosphere is far
too thin to allow water to exist
as a liquid. Earlier models had
indicated that the solar wind
might have eroded about one-
sixth of a bar of early martian
atmosphere, but a more detailed
analysis by Kass and Yung (p.
697) indicates that as much as 3
bars could have been sputtered
away. An atmosphere dense
enough to allow surface water
may thus have been lost to space
over the last 3.5 billion years.

Tube’s gold
Membranes with pores of mo-
lecular size are finding increas-
ing numbers of applications. By
depositing gold for varying times
onto polycarbonate filters with
pores 25 nanometers in diam-
eter, Nishizawa et al. (p. 700;
see also news by Pool, p. 639)
made porous metallic mem-
branes with uniform pore size
down to less than a nanometer;
the longer the gold deposition,
the narrower the channels be-
come. Placing the metallic
membranes in a suitable ionic
solution causes excess charge to
build up on the channel sur-
faces, and either cations or an-
ions can be selected to pass
through according to the sign of
the surface charge.

Deficit dispelled
Stratospheric models meant to
reproduce upper atmosphere
chemistry generally produce too
little ozone to compensate for
calculated ozone destruction
pathways, creating a strictly
theoretical ozone deficit. Com-
bining abundances measured
from the Upper Atmosphere Re-
search Satellite with an atmo-

Repetition causes stumbling
In fragile X syndrome, a CGG triplet in an untranslated region of
the gene FMRI can be repeated hundreds of times, as against about
30 times in normal individuals. FMRI is abnormally methylated,
and the absence of the protein it normally expresses, FMRP, leads
to the mental retardation symptomatic of the syndrome. Fengetal.
(p. 731) cloned several fibroblasts from an individual with a mild
form of fragile X, and found triplet repeats numbering from 57 to
285. In all cells, FMR1 was unmethylated and its messenger RNA
was present, but levels of FMRP varied dramatically, dropping off
rapidly in cells with more than 200 repeats. Absence of FMRP is
thus due to translational failure, apparently a result of the transla-
tional apparatus stalling as it moves along the RNA. The result
implies that therapies aimed at reversing FMRI methylation may

not solve the problem.

spheric chemistry model,
Crutzen et al. (p. 705) find no
ozone deficit; if anything, the
model now has insufficient
ozone destruction. The differ-
ence between this and earlier
results is due to downward revi-
sion of the measured ozone
abundance, a more complete
chemical model, and a full treat-
ment of diurnal abundance
variations.

That sinking feeling
A main goal of the TOPEX/
POSEIDON satellite was accu-
rate measurement of sea level
changes from global altimetry
data of the sea surface. Errors
associated with previous satel-

lite measurements or data from
coastal stations obscured short-
term trends. Nerem (p. 708) re-
ports that the first 2 years of
TOPEX/POSEIDON data show
that sea level rose by about 4
millimeters per year, but it is
still not clear whether this sig-

SCIENCE ¢ VOL

nal is related to global warming
or is a short-term response to
some other process.

Taking the B road
High-affinity B cells from the
germinal center (GC) may de-
velop either into memory B cells
or plasma cells. Arpin et al. (p.
720) were able to grow undiffer-
entiated GC B cells in culture,
in the presence of interleukin
(IL)-2, IL-10, and T cells ex-
pressing the ligand for CD40.
With the CD40 ligand present,
memory B cells developed; when
it was removed, plasma cells were
generated. Re-addition of CD40
ligand had no effect, indicating
that its absence is a switch caus-
ing terminal differentiation of
GC B cells into plasma cells.

Receptor’s role
The endogenous role of the aryl
hydrocarbon receptor (AHR),
which binds to dioxin and other
toxic substances, has been mys-
terious. To investigate its en-
dogenous function, Fernandez-
Salguero et al. (p. 722; see also
news by Stone, p. 638) gener-
ated a mouse line lacking AHRs.
Half of these mice died shortly

. 268 * 5 MAY 1995

after birth. The survivors had
abnormally developed livers and
fewer lymphocytes in their pe-
ripheries, indicating that the
AHR is required for normal de-
velopment of two unrelated sys-
tems. These mice may prove
useful in chemical risk assess-
ment and the study of how tox-
ins contribute to carcinogenesis.

Plant-animal signaling
Cellular signaling mechanisms
using Ca?" occur in both plants
and animals, and the regulator
inositol 1,4,5-trisphosphate
(InsP3) exists in both. Allen et
al. (p. 735) show that Ca?* re-
lease in vacuolar membranes of
the storage root of the red beet
is regulated not only by InsP;
but also by cyclic adenosine 5'-
diphosphoribose (cADPR),
which had previously been iden-
tified only in animals. The oc-
currence of both pathways in
the same membranes suggests
mechanisms by which the Ca?*
response to a variety of stimuli
could be individually tailored.
See also the special section in
this issue on plants (p. 653).

No repair anywhere
Patients with hereditary non-
polyposis colorectal cancer
(HNPCC) have germline mu-
tations in genes encoding DNA
repair proteins. DNA repair de-
fects are readily apparent in the
patients’ tumors, which show a
high rate of mutation. Contrary
to expectation, Parsonsetal. (p.
738) found that at least in a
subset of HNPCC patients, the
repair defects occurred in nor-
mal cells as well. These results
suggest that an elevated muta-
tion rate is compatible with nor-
mal human development and
may not in itself be a sufficient
driving force for tumorigenesis.
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SIGMA

Sigma scientists work every day on requests for new products from researchers like you.

Over 50 years ago Sigma produced the first stable crystalline ATP for just one reason...researchers needed a
reliable source. This tradition of “listening to our customers” is deeply ingrained in the Sigma philosophy.
Our R&D scientists constantly review literature to keep abreast of refinements and revolutions in research.

But without input from our customers, we would never be able to offer such an extensive list of

new products year after year.

We added over 2,000 new products to the 1995 Sigma Catalog. That’s more than five products every day!

In addition, our scientists have already manufactured and stocked many new items that will not

appear in the catalog until 1996. So if you don’t find

what you need, give us a call. You may be surprised; a colleague SIG MA

may already have suggested the product you are looking for!

Where Science and Service Come Together.

Call collect: 314-771-5750,
800-325-3010,
or contact your local Sigma office.

AUSTRALIA AUSTRIA BELGIUM BRAZIL CZECH REPUBLIC FRANCE GERMANY HUNGARY INDIA ITALY JAPAN
KOREA  MEXICO NETHERLANDS POLAND  SPAIN SWEDEN  SWITZERLAND  UNITED KINGDOM  UNITED STATES
A Sigma-Aldrich Company
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DNA, RNA and Think about the

S-0ligo Synthesis.

DNA Sequencing. advances in biotech-

Library Screening and nology over the past
Construction.

Synthetic Genes. COUPle decades.
Baculovirus Expression. cutting and splicing
to become a major industry driven by highly
sophisticated research applications.

At NBI, our knowledge and expertise have
also advanced, making us uniquely qualified to
help you with your most ambitious experiments.

Need that critically important template

sequenced right away? NBI has the world's

fastest primer walking service.

Wondering how to amplify
that low-copy-number mRNA I f y ou can

you're hunting for? We'll design think-at
-

and synthesize the nested primers

to do the job using our OLIGO we can

software and synthesis |ab. ma k (=] i : 5

Thinking about expressing a
protein with post-translational
modifications and a high percentage of native
conformation? No problem, with NBI's
baculovirus expression lab.

In short, we can help you tackle your most
challenging experiments with our staff of PhDs
covering a range of specialties — all supported by
a complete molecular biology lab.

To find out more, call us at (800) 747-4362
or (612) 550-2012. Fax: (800) 369-5118 or
(612) 550-9625. E-mail: nbi@biotechnet.com.

Just think what we could accomplish together.

[N) =] J—

Software and Research Services for

Tomorrow's Discoveries

National Biosciences, Inc., 3650 Annapolis Lane North, #140, Plymouth, MN 55447
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The Power to Inspire

Leica is the inspiration for
throwing light on increasingly
complex research problems.
Leica provides an efficient range
of equipment to suit the whole
spectrum of your scientific
work:

The universal LEICA OM R research
microscope, the LEICA TCS 40
confocal module and the range

of LEICA QUANTIMET image
analysis systems can solve the
maost demanding applications.

By harnessing state-of-the-art
technologies, research

results can be produced in an
incredibly short time. Only
Leica can give you a
coordinated product range from
visualisation through analysis to
results. Please call us for further
details.

M&SI1/94 e

Leica Microscapy and Scientific Instruments Group
CH-§435 Heerbrugg, Switzerland

Tel: +4171703013
Fax- +4171727825 Circle No. 60 on Readers’ Service Card
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Perfect Symmetry

The Accidental Discovery of
Buckminsterfullerene

Jim Bageott

“Provides an overview of the state of the
field that is as well informed and as up to
date as one could wish....Lavishly illus-
trated, largely with figures from the origi-
nal sources....Very well written and
rewarding.”—Nature.

1995 328 pp.; 90 illus. $29.95

Virtual Environments and

Advanced Interface Design
Eoiren By WooDRow BARFIELD AND

Tom Furness I

This introduction to virtual environment
technology integrates research and prac-
tical applications culled from psychology,
engineering, and computer science. With
contributions from the field’s foremost re-
searchers and theorists, this will be the
“bible” on the subject for years to come.

May 1995 512 pp.; 209 illus. $65.00

The Artful Eye

Eoirep 8y R. L. GREGORY, J. HARRIS,

P. Hearo anND Davio Rose

Provides fascinating insights into the links
between art and science, mind and brain.
With contributions from Richard Gregory,
Roger Penrose, and David Hubel, includ-
ing beautifully reproduced color plates by
Hockney, Magritte, and Vermeer.

June 1995 480 pp.; 203 illus. $45.00

Cavitation and
Bubble Dynamics

CHRISTOPHER E. BRENNEN

Provides a coherent and unified treatment
of the fundamental physical processes in-
volved in bubbly dynamics and the phe-
nomenon of cavitation, applicable to valve
damage in hydroelectric equipment, ship
propellers, and internal combustion
engines.

(Oxford Engineering Science Series 44)

1995 304 pp.; 147 illus. $85.00

Interplanetary

Magnetohydrodynamics
Leonarp F. BurLAGA

Spacecraft such as the Voyager have ex-
plored the interplanetary medium be-
tween the orbits of Mercury and Pluto.
This is an overview of the insights derived
from these missions, using magnetohy-
drodynamic (MHD) flows as the frame-
work for interpreting the objects and
processes observed.

(Intemational Series in Astronomy and
Astrophysics 8)

May 1995 192 pp.; 93 illus. $55.00

Antibody Engineering

Second Editlon

Eoireo 8y CaRL A. K. BoRReBAECK

Now in its second edition, this is the per-
fect one-stop introduction to state-of-the-
art technologies emerging in the field
today.

(Breakthroughs in Molecular Biology)

1995 416 pp.; 79 illus. paper $45.00

Electronic Structure
Calculations on Fullerenes

and Their Derivatives

Jerzy CiosLowski

Reviews the latest approaches to electronic
structure calculations of fullerenes. Topics
include medium-size fullerenes, large car-
bon clusters, and solid-state fullerenes.
Features a summary of recent research
breakthroughs and a discussion of poten-
tial future directions.

(Topics in Physical Chemistry 4)

May 1995 304 pp.; 25 illus. $65.00

Migration

The Biology of Life on the Move

HucH DiNGLE

Historically, the study of migration has
been fragmented, with scientists paying
little attention to work outside their own
fields. This treatment shows how compari-
sons across ornithology, entomology, and
marine biology can illuminate migratory
life cycles and the relation of migration to
other movements.

May 1895 416 pp.; 120 illus.

paper $35.00/cloth $65.00

Haldane’s Daedalus

Revisited

Eoitep By KRisHNA R. DRONAMRAJU
Combines a reprint of ].B.S. Haldane’s clas-
sic work with a discussion by world-re-
nowned scientists regarding its relevance
today and what it tells us about the rela-
tionship between technology, society, and
politics. Offers a unique examination of
how predictions can have a dramatic im-
pact on the development of science.

1995 168 pp.; 1illus. $29.95

The Biological Rhythms
and Clocks of

Intertidal Animals

JoHN D. PALMER

Provides an authoritative, up-to-date ac-
count of research on the workings of in-
tertidal animals’ biological clocks. It is a
sequel to the 1974 monograph Biological
Clocks in Marine Organisms, incorporating
the many advances in the field since the
publication of the earlier volume.

1995 232 pp.; 134 illus. $65.00

The Changing Prairie

North American Grasslands

ANTHONY JOERN AND KATHLEEN KEELER
Describes the ecology of the North Ameri-
can prairie and urges conservation mea-
sures to protect the remaining North
American grasslands. It provides non-eco-
nomic arguments for the value of prairies
and deftly summarizes conservation and
management issues.

May 1995 304 pp.; 66 illus. $65.00

Brain and Memory

Modulation and Mediation of
Neuroplasticity

Eoiteo By James L. McGAaugH,

NorMAN M. WEINBERGER AND GARY LYNCH
What processes underlie the formation of
new memories? What determines their
strength? Where are the changes underly-
ing memory located? With contributions
from leading experts, this book offers the
most up-to-date attempts to answer these
and many more critical questions.

1995 368 pp.; 88 illus. $75.00

Guidebook to Cytokines

and Their Receptors

Eoiren 8y Nicos A. NicoLA

The number of cytokines and related
growth factors has increased dramatically
inrecent years, with no change in classifi-
cation. This new text provides an essen-
tial reference manual for all known
cytokines, growth factors, interleukins and
lymphokines as well as their receptors.
(A Sambrook and Tooze Publication at

Oxford University Press)

1995 284 pp.; 109 illus.

paper $39.50/cloth $75.00

Software Goes to School

Teaching for Understanding with
New Technology

Eoirep By DAviD N. PERKINS,

JupaH L. ScHwaRTz, MARY MAaxweLL WEsT
AND MARTHA STONE WisKE

Brings together leading experts to offer an
in-depth examination of how computer
technology can play an invaluable part in
educational efforts through its unique ca-
pacities to support the development of stu-
dents’ understanding of difficult concepts.
1995 304 pp.; 35 illus. $45.00

To order or for more information,
please write:
OXFORD UNIVERSITY PRESS
200 Madison Avenue
New York, NY 10016
To order any book by credit card
call toll-free 1-800-451-75586.
Prices and publication dates are
subject to change.

200 MADISON AVENUE * NEwW YORK, NY 10016
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Quantitative PCR Detection

3G

~ Q ; o o
The TagMan™ LS-50B PCR Detection System takes To ensure maximum =
s«
quantitative sequence detection to new levels of speed reliability and convenience, g3 5
e b s The fluorogenic TagMan PCR
and throughput. On top of that, specificity is higher, too. detection takes place on the bk sclbine i
As few as 10 molecules have been detected—in PCR research-proven LS-50B sequence detection and elimi-
nates post-PCR processing.
solution—using an energy transfer between two fluores- Luminescence Spectrometer,
cent dyes on a target-specific probe. When the dyes in 96-well microplates—and without gel electrophoresis,
are attached to the probe, dye emission is quenched. ethidium bromide, or autoradiography.
But when the probe anneals to the target sequence The TagMan LS-50B PCR Detection System is backed
and s cleaved during PCR, the . by Perkin-Elmer’s PCR performance guarantee and
dyes separate and emission & e - :\\ worldwide technical support. The integrated resources
increases in proportion Py & & o & © of our Applied Biosystems Division offer
to starting copy & - & S &‘ & @ .; ® the most comprehensive range of
number. = & =S % =
‘. L -
¢ &6 Now you can detect 96 PCR

samples in 7 minutes.

Imagine what you can do in 8 hours.

systems, technologies, and support in

PCR, genetic analysis, nucleic acid synthesis,
and protein research.

Imagine what you can do with the TagMan
LS-50B PCR Detection System. For our report

N
R

i describing quantitation of PCR template starting
/ / copy number, call 1-800-345-5224. Outside the U.S.
and Canada, contact your Perkin-Elmer representative.
',/’/ For PCR technical support, call 1-800-762-4001.

~PERKIN ELMER

Europe Langen, Germany Tel: 49 6103 708 301 Fax: 496103708310

Japan Tokyo, Japan Tel: (0473) 80-8500 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax. 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 212-8585 Fax: (03) 212-8502

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

= TagMan s a trademark of Roche Malecular Systems, Inc.

l 5 0 The GeneAmp PCR process is covered by the U.S. patents owned
BISIVIW by Hoffmann-La Roche, Inc. and FHoffmann-La Roche Ltd

Perkin-Elmer is a registered trademark of The Perkin-Elmer Corporation
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Modern Ar
0l Protein

Modification

ew England Biolabs offers new Protein

Tools, including p34@¢2/cyclin B, Protein

- Phosphatase 1 (PP1) and its specific
inhibitor, -2, all from recombinant sources. These
reagents feature exceptional purity, rigorous quality
assessment and unparalleled low cost. They are

complemented by Broad Range Protein Molecular

Weight Markers available in unstained, prestained

— 175 kDa and biotinylated versions. See the new 1995
— 83
A log for full detail
— a5 catalog for full details.
O s — us
— 5
E' 'MK' i ; e For more information on Protein Modification
asein Kinase Lambda : SDS-PAGE/Autoradiograph of Histone H1 incubated
GSK-3 with no enzyme {A) or 2 units of p34cde2/cyelin B kinase products from New England Biolabs
PP1 (B-F) under standard reaction conditions. After heat
PK (specific PKA R S contact us at 1-800-NEB-LABS or via the
inhibitor ) -2 (sp ecific PP1 inactivation of kinase, Histone H1 was dephosphorylated
fnhib,‘mr) using 0.1(C), 0.2 (D), 0.5 (), or 1 (F) unit of Protein internet at info@neb.com.

Phasphatase 1 (PP1). Molecular weights were determined
using prestained molecular weight marker (Cat# 7707).

= 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 (305) 672-3414 email: info@ca.neb.com \ NEW ENGLAND
= New England Biolabs GmbH, Federal Republic of Germany Tel. {0130) 8330 31 {06196) 3031 Fax (06196) 83639 email: info@de.neb.com L0

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

DISTRIBUTORS: Australia {075) 94-0298; Belgium (0800)1 9815; Brazil (011) 66-3565; Denmark (31) 56 20 00; Finland (90) 420-8077; France (1) 34 60 24 24;
Greece {01) 5226547; Hong Kong 649-9988; India (542) 311473; Israel (03) 535120; ltaly 02) 38103171; Japan (03) 3272-0671; Korea (02) 556-0311; Mexico (5) 519-3463: 20 years and beyond...
Netherlands (033} 95 00 94; New Zealand (09) 418-3039; Norway 22 2204 11; Singapore 4457927: Sweden (08) 7348300; Switzerland (061) 481 47 13; Taiwan (02) 8802913
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NEW OLIGO 1000 MULTI: A SYNTHESIS OF
SPEED, CONVENIENCE AND ECONOMY

ow you can acquire high-quality
N oligonucleotides quickly, conveniently

and affordably, with the new Oligo
1000M DNA Synthesizer from Beckman.
The 1000M is ideal for groups of scientists
with individual needs, as well as for individuals
with high-volume requirements.

FASTER

Produce a research-ready primer in about
one hour. Two-minute cycles and ten-minute
cleavage and deprotection make it possible.

MORE CONVENIENT

Make oligonucleotides easily available to
anyone in your lab, with no dedicated operator
required. Eight independent column positions
and automatic synthesis monitors allow
continuous operation.

MORE AFFORDABLE

Acquire DNA at a cost-per-base at least half
that advertised by commercial suppliers.
The 1000M gives you a broad range of
capabilities on an eight-column

synthesizer — at the cost of
a conventional two-column
system.

THE BECKMAN PLUS

With the Oligo 1000M you
get the science, support and
solutions from Beckman that
you need to help you in your DNA research.
Call your local Beckman representative today
for free information about how you can
get a synthesis of speed, convenience and
economy for your laboratory.

BECKMAN

Worldwide Offices: Africa, Middle East, Eastern Europe (Switzerland) (22) 994 07 07. Australia (61) 02 816-5288. Austria (2243) 7292164. Canada
(800) 387-6799. China (861) 5051241-2. France (33) 1 43 01 70 00. Germany (49) 89-38371. Hong Kong (852) 814 7431. Italy (39) 2-953921. Japan
3-3221-5831. Mexico 525 575 5200, 525 575 3511. Netherlands 02979-85651. Poland 408822, 408833. Singapore (65) 339 3633. South Africa
(27) 11-805-2014/5. Spain (1) 358-0051. Sweden (8) 98-5320. Switzerland (22) 994 07 07. Taiwan (886) 02 378-3456. U.K. (01494) 441181.
U.S.A. 1-800-742-2345.

©1995 Beckman Instruments, Inc
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MosT pharmaceutical
companies produce their
rDNA products in complex
plants. We do too. But at
Agracetus, our production
plants are fransgenic soy-
bean and comn genefically
engineered to efficiently
express heterologous
proteins. Compared

to microbial fermentation
and animal cell culture,
Agracetus’s proprietary
Plant Bioreactor Production
technology, PBP", is @ fast
and highly cost-effective

process option for the

manufacture of complex biopharmaceuticals and

recombinant biologics.

Plant Your Pharmaceuti

. = w”

P STy .
T zuad?

PBP holds significant

advantages over traditional
technologies:

B superior economics -
crop agriculture dramati-
cally reduces production
cost of complex biologics.
m high quality - process
yields active products

with low risk of pathogenic
contamination.

m easy scale up - simply
plant a larger field, elimi-
nating the need for expen-
sive facilities and complex
process reoptimization.

m cost-effective development -
access to PBP is economical and initial results are

available in a single growing cycle.

To explore growth opportunities in PBP for your biopharmaceuticals, contact James Tuan. ‘% Agracetus, Inc.

8520 University Green N

Middleton, WI 538562

Circle No. 58 on Readers' Service Card

UsS A m 608-836-7300




Reference Update Delivers

Comprehensive Journal Coverage

Current Life Science Information

Reference Update®
delivers comprehen-
sive journal coverage.
The tables of contents (with optional abstracts) from 1300 of
the leading journals in the fields of biology, medicine and
veterinary science are included in your weekly issues. Reference
Update delivers current life science information. Most articles
appear within a few days of publication. Weekly issues arrive
before many journals are received by you or your library.

Choose your Reference Update delivery method — via
diskette, modem or the Internet. Receive abstracts weekly with
the Deluxe Abstract Edition, or choose to obtain selected abstracts
via fax or modem with Abstract Express. Quickly and easily
search and view the references of interest, then print any or all
of them, generate reprint request cards, or export references
directly to Reference Manager or other personal bibliographic

Accurate and Complete References

management soft-
ware programs.
Reference Update
delivers accurate and complete references. Greek characters
and other non-English characters are included, as well as
superscripts, subscripts and italics — just as they appear in the
original published work.

Available for DOS, Microsoft® Windows™ or Apple®
Macintosh® in a single-user or network edition, Reference
Update is the perfect service for fast and easy access to the
most up-to-date information in your field. Tens of thousands
of scientists and researchers throughout the world
rely on Reference Update for timely and accurate
information. Call now so that you, too, can start
receiving the information you need, when you
need it!

CD-ROM
Coming Soon

Research Information Systems
2355 Camino Vida Roble, Carlsbad, CA 92009-1572

Telephone: (619) 438-5526 ® Fax: (619) 438-5573
(800) 722-1227

® Internet: ruinfo@ris.risinc.com
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We deliver quality

DNA

the world over

\} oy -

base Call us for $1.19 /base oligos
‘ $
V”I, n Includes
\ (
| 'n}' L b 'np " D ® Fastest shipping in the industry:

12-24 hours™

®* Includes synthesis report

®* Never a set-up charge

®* >10.0 ODU (150 nmole scale)
* Includes desalting

®* 1-1,000 oligos (or more)
capacity

®* Experienced Technical
Support

Also available:
Larger scales, all kinds of modifications, simple to complex oligos and much more ...

No more compromises on quality, price and time of your oligos!
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m Who writes about science with
tinesse, clarity, and originality?

s Who exceeds in dramatizing the
discoveries of science?

m Who do you trust to get the story right?

The AAAS Science Journalism Awards honor individuals who do just that.

Encourage the journalist* you admire to enter

THE AAAS
SCIENCE JOURNALISM
AWARDS

The American Association for the Advancement of Science recognizes
outstanding reporting on the sciences for a general audience in
newspapers and magazines and on television and radio.

Eligible entries include stories on life, physical and

social sciences; engineering and mathematics;

and policy issues that are grounded in science or technology.

ITAKER

oundation

Introducing the 1995 sponsor JThe
F

The Whitaker Foundation is a leader in supporting research and education in
biomedical engineering. The Foundation awards grants in research, graduate training,
educational infrastructure, and health care cost reduction to help

biomedical engineering reach its full potential for improving human health.

THE AAAS
SCIENCE JOURNALISM
AWARDS!

Honoring excellence in science journalism since 1945

To send an entry form to your favorite science journalist, call % AMERICAN ASSOCIATION FOR THE
the AAAS Office of Communications at 202-326-6440. ADVANCEMENT OF SCIENCE

*Entries must be published or broadcast in the U.S. by a U.S. organization. Employees of Science are not eligible.
T(Previously known as the AAAS-Westinghouse Awards)




You have the 1dea.
We have the data to bring it to life.

Dialog® delivers critical data to support you INPADOC and Japan's JAPIO. So you can do an

in product development not only in the concept  exhaustive global search using only one service.

stage but through the product’s entire life cycle. You'll also find worldwide news and market
Information you might miss if you rely only on intelligence to help shape your product to fit
specialized technical services. demand. Information no technical service can match.
Dialog offers leading scientific and technical Dialog gives you more data delivery options,
sources, as well as the most com- Nais global patent_ﬁles. too. You can get automatic
plete, authoritative global patent Key technical data. updates on any subject. Or
collection available online. Market intelligfm& full-image, digital-quality U.S.

Unmatched searching power.

Our new European Patents patents by fax in minutes.

Fulltext, File 348, is your best source for all Check Dialog. It could be the difference
patents filed with the European Patent Office—  between hatching a breakthrough idea or simply
essential for keeping track of European tech- laying an egg.
nology and competitors. For search tips, call for our Intellectual

Our U.S. Patents Fulltext file covers all U.S. Property Toolkit: 800-3-DIALOG.
patents since 1974. We also have the Derwent For an instant copy by fax, call 800-496-4470

World Patents Index with drawings. Plus cLAIMs®  and enter 4056.

[ I
"The Answer is in Dialog
Knight-Ridder Information, Inc.
R || | T

© 1995 Knight-Ridder Information, Inc., 2440 El Camino Real. Mountain View, California 94040. All rights reserved. DIALOG is a service mark of Knight-Ridder Information, Inc., Registered US. Patent and Trademark Office.
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