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» All imaging and processing capabilitigs.of.
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Light-Tight Benchtop Cabinet

» Images and analyzes at the bench

* Holds any size transilluminator

* Overhead UV and fluorescent white lights

» Detects chemiluminescence using integration
of up to 55 minutes

Stratagene’s Eagle Eye” still video imaging has expanded its
field of vision. New innovations in the Eagle Eye lineup now
allow this versatile system to be configured for the benchtop,
darkroom or electronic light microscopy. The choice 1s yours.
All three setups let you take advantage of the Eagle Eye Il
system’s advanced image capture and processing capabilities.
So whether documenting gels, blots, autoradiographs or FISH
assays, you can display, enhance, archive, retrieve, print and
analyze your digital images.

For specific information about the best Eagle Eye system for you,

please call 1-800-424-5444 or your nearest Stratagene distributor.
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The Secret of Making
Ultra Pure GC Gas

It's no secret at all

Pure, clean, high quality gas. That’s what you get when you
plug your Packard Ultra High Purity (UHP) gas generator in
a standard electrical outlet. No need to handle hazardous
cylinders or worry about safety regulations.

PAcmD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A.
Tel: 203-238-2351: 1-800-323-1891 FAX: 203-639-2172 Web Site: http://www.packardinst.com

A Canberra Company

Just plug in your gas generator and
get a continuous supply of ultra pure
gas for predictable GC operation.

Ultra Pure Hydrogen Generator

Proven in over 10,000 installations worldwide,
Packard’s hydrogen generator technology has often
been copied, but never matched.

Thanks to its exclusive SPE® (Solid Polymer Electrolyte)
Electrolyzer, a Packard system does not require a liquid
electrolyte to produce hydrogen. Simply supply deionized
water and a standard electrical supply to generate continu-
ous, pure, clean hydrogen at flow rates for carrier gas usage.

Since there is no need to replenish the system with a caustic
electrolyte, there are no personal hazards involved in using
a Packard hydrogen generator. It complies with all OSHA
safety regulations, and it is the only system certified for
laboratory use by CSA, UL and IEC 1010.

UHP Zero Air Generator

To further save you the inconvenience and costs of
replacing gas cylinders, Packard introduces a new
UHP Zero Air Generator.

Within minutes, you can convert your house air into a

UHP zero air source. Just connect the system to a standard
electrical outlet; wait a few minutes to warm up the catalyst
of the convertor; and your UHP zero air generator is ready
to deliver up to 2500 cc/minute of hydrocarbon-free air.

Unlike other zero air generators, Packard’s system automati-
cally compensates for ambient temperature and line voltage
variations. Absolute temperature control of the convertor
guarantees years of stable, maintenance-free operation.
That’s why this
UHP zero air
generator will
pay for itself in
just six months
of operation.

Call Packard for
more information
on our new
hydrogen and
UHP zero air

gas generators.

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;Central Europe, Vienna 43-2230-3263;
Denmark, Greve 45-42909023; France, Rungis (33) 1 46.86.27.75; Germany, Dreieich 49 6103 385-0;Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850;
Netherlands, Groningen 31-50-5413360; Tilburg (013) 5423900; Russla, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44;United Kingdom, Pangbourne, Berks (44) 0734 844981.
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Tetramethyladamantane (green) is encapsulated by
two molecules of a self-complementary synthetic re-
ceptor. An array of weak intermolecular forces are
balanced to produce the assembly in solution. (Red
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TH1S WEEK IN SCIENCE

edited by PHIL SZUROMI

Abundant carbon

It is often assumed that the solar
system was formed from matter
that is representative of the gal-
axy as a whole, and thus solar
carbon abundances can be used
to gauge the abundance of car-
bon in other stars and in inter-
stellar dust. Snow and Witt (p.
1455) review evidence which
shows that carbon in the sun is
significantly more abundant
than in other stars. This over-
abundance of carbon has im-
portant implications for models
of nucleosynthesis in superno-
vae and for models of interstel-
lar dust formation.

Nailing down the core
Knowledge of the phase diagram
of iron at high pressures and
temperatures is key for predic-
tion of the temperature and
composition of Earth’s core.
Yooetal. (p. 1473) obtained in
situ x-ray diffraction measure-
ments from samples in a laser-
heated diamond-anvil cell to
identify phases of iron directly.
The results show that hexago-
nal close-packed iron (g-Fe) has
awide stability field at high pres-
sures and temperatures and is
the likely stable phase at condi-
tions of the solid inner core.

Surfactants on surfaces
Surfactants adsorbed on atomi-
cally smooth surfaces might be
expected to form simple mono-
layers and bilayers. Manne and
Gaub (p. 1480) found instead a
variety of morphologies in their
atomic force microscopy studies
of quaternary ammonium cation-
ic surfactants. Half-cylinders
formed on hydrophobic surfaces,
full cylinders formed on mica, and
spheres formed on amorphous
silica. Such variations could find
use in surface patterning.

A cool brown star

The nuclear reactions that light up the sun can only occur if a star’s
mass exceeds 0.08 solar masses; objects smaller than this are called
brown dwarfs. Oppenheimer et al. (p. 1478; see the news story
by Glanz, p. 1435) report spectroscopic measurements of an
unusually low-luminosity brown dwarf, the recently discovered Gl
229B, that has a mass approximately 20 times that of Jupiter.
Absorption features in the spectra indicate the presence of meth-
ane and water vapor, which implies a surface temperature below
1000 K. The spectra are quite different from those seen in stars and
instead bear a greater resemblance to the spectra of Jupiter. The
characterization of such objects is necessary to understand whether
they could constitute a dominant species in the galaxy.

Closing the trap
Processes such as self-assembly
and molecular recognition,
hallmarks of many biomole-
cules, can also be performed by
synthetic analogs. Meissner et
al. (p. 1485; see cover) have
designed and synthesized a mol-
ecule which, in the presence of
suitable guest molecules, self-
assembles to form a dimeric
spherical complex that can en-
capsulate rather large guest mol-
ecules, such as derivatives of
adamantane and ferrocene.
Such complexes could find use
as reaction vessels or drug deliv-
ery systems.

Tu complex
Elongation factor Tu (EF-Tu)
is a guanosine triphosphate
(GTP)-binding protein that
delivers the aminoacylated
transfer RNA to the empty A
site on the ribosome, a key step
in chain elongation during pro-
tein synthesis. Nissen et al. (p.
1464; see the Perspective by
Moore, p. 1453) present an x-
ray structure of EF-Tu in a com-
plex with phenylalanine trans-
fer RNA and a GTP analog.
The overall shape of the complex
is similar to that on the translo-
cation factor, EF-G-GDP, sug-
gesting a type of “molecular
mimicry” between protein and

nucleic acid counterparts in the
translational apparatus.

Enhancing estrogen
Efficient coordination of cellu-
lar responses to hormones re-
quires cross-talk between vari-
ous signaling pathways. Kato et
al. (p. 1491) report that mito-
gen-activated protein (MAP)
kinase, which is activated in
cells treated with peptide growth
factors such as insulin and epi-
dermal growth factor, can phos-
phorylate the receptor for the
steroid hormone estrogen. Ac-
tivation of MAP kinase in trans-
fected cells resulted in increased
estrogen-induced transcrip-
tional activity of the estrogen
receptor. In this way, regulation
of transcription by estrogen can
be modulated by growth factors
or other agents that influence
the activity of MAP kinase.

SCIENCE e VOL. 270 * 1 DECEMBER 1995

Calcium channel
feedback

Unlike other voltage-gated ion
channels, the L-type calcium
channel is inactivated by a high
concentration of the ion it trans-
ports, Ca?*. This feedback inhi-
bition controls the Ca** flux
into many types of neuronal and
muscle cells and is critical, for
example, in the regulation of
contraction strength in heart
muscles. De Leonetal. (p. 1502)
identify the likely molecular
mechanism for this inactivation.
A region in one of the subunits
that make up the L-type cal-
cium channel contains a Ca-
binding motif—an EF hand—
that is responsible for the sensi-
tivity of the channel to Ca con-
centration. Donation of this
domain to another channel
that is insensitive to the sur-
rounding Ca concentration
confers Ca inactivation.

Natural selection
What role does natural selec-
tion play in setting up the pat-
terns of variation among popu-
lations? Taylor et al. (p. 1497)
looked for selection in field
populations by using a combi-
nation of molecular genetics,
evolutionary biology, and agri-
cultural entomology. They ex-
amined the heterogeneity in a
known insecticide resistance
locus (a voltage-gated sodium
channel) in a generalist crop
pest (the tobacco budworm) at
four different locations in the
United States exposed to differ-
ent levels of pesticide. The pat-
terns of heterogeneity at the
sodium channel locus differed
markedly in the different popu-
lations, but a control allele did
not. The correlation between
insecticide resistance and allelic
diversity suggests that differen-
tial (or natural) selection does
indeed occur.
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Teams of scientists and engineers from the U.S. and
the former Soviet Union may apply jointly for two-year
cooperative grants ranging from $10,000 to $80,000
R B b AR [ in any area of civilian research and development.

~ PRECISION MOVEMENT WITH 25NM STEP SIZE

Applications due March 1, 1996!
For application materials, please contact:

U.S. Civilian Research & Development Foundation
1800 North Kent Street, Suite 1106
Arlington, VA 22209
USA
Tel: 703-526-9720 « Fax: 703-526-9721
E-mail: information@crdf.org
WWW: http://www.internext.com/crdf
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The Steriflip™ Filter Unit is a disposable, sterile, vacuum-driven
device ideal for sterilizing tissue culture media, microbiological
media and other biological solutions. To filter, just attach the unit to
a 50 ml centrifuge tube and flip it over. The Steriflip device is:

e Convenient — Filter from the same tube used to mix the sample

e Easy— No transfer of filtrate. Collect in o 50 ml centrifuge tube
for easy use or storage

» Economical — less plastic waste

Best of all, the Steriflip device uses the Millipore Express (PES)
membrane for fast flow and low protein binding. Filter samples in
half the time without sacrificing recovery.

Call or fax for more information. U.S. and Canada,
call Technical Services: 1-800-MILLIPORE (645-5476); in Japan,
call: (03) 3474-9111; in Europe, fax: +33.88.38.91.95.
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Our standard size package is now being offered at a

reduced price of $170. We guarantee quality products,
MONOCLONAL & POLYCLONAL ANTIBODIES technical support, and quick delivery.

PePROTECH INC

Developing and Manufacturing Recombinant Cytokines

Princeton Business Park in Europe contact
5 Crescent Ave, G2 PeproTech EC Ltd.
P.O. Box 275 23 St. James's Square
Rocky Hill, NJ 08553 London SW1Y 4JH
Tel: (800) 436-9910 England

(609) 497-0253 Tel: 0171 603 8288
Fax: (609) 497-0321 Fax: 0171 603 8233
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STATISTICA™ (automatically configures itself for Windows 3.1 or WIN-
DOWS 95) ® A complete data analysis system with thousands of on-screen cus-
tomizable, presentation-quality graphs fully integrated with all procedures =
Comprehensive Windows™ support, OLE (client and server), DDE, customizable
Auto Task toolbars, pop-up menus ® Multiple data-, results-, and graph-windows
with data-graph links ® The largest selection of statistics and graphs in a single
system; comprehensive implementations of: Exploratory techniques with advanced
brushing; multi-way tables with banners (presentation-quality reports); nonpara-
metrics; distribution fitting; multiple regression; general nonlinear estimation;
stepwise logit/probit; general ANCOVA/MANCOVA; stepwise discriminant analysis;
log-linear analysis; confirmatory/ exploratory factor analysis; cluster analysis; mul-
tidimensional scaling; canonical correlation; item analysis/reliability; survival
analysis; a large selection of time series modeling/forecasting techniques; structur-
al equation modeling with Monte Carlo simulations; and much more ® On-line
Electronic Manual with comprehensive introductions to each procedure and
examples ® Hypertext-based Stats Advisor expert system ® Workbooks with multi-
ple AutoOpen documents (e.g., graphs, reports) ® Extensive data management
facilities (fast spreadsheet of unlimited capacity with long formulas, Drag-and-
Drop, AutoFill, Auto-Recalculate, split-screen/variable-speed scrolling, advanced
Clipboard support, DDE links, hot links to graphs, relational merge, data verifica-
tion/cleaning) ® Powerful STATISTICA BASIC language (professional development
environment) with matrix operations, full graphics support, and interface to exter-
nal programs (DLLs) = Batch command language and editable macros, flexible
“turn-key” and automation options, custom-designed procedures can be added to
floating Auto Task toolbars ™ All output displayed in Scrollsheets™ (dynamic,
customizable, presentation-quality tables with instant 2D, 3D, and multiple
graphs) or word processor-style report editor (of unlimited capacity) that
combines text and graphs ® Extremely large analysis designs (e.g., correlation
matrices up to 32,000x32,000, unlimited ANOVA designs) ® Megafile Manager
with up to 32,000 variables (8 Mb) per record ® Unlimited size of files; extended
(“quadruple”) precision; unmatched speed ® Exchanges data and graphs with
other applications via DDE, OLE, or an extensive selection of file import/export
facilities (incl. ODBC access to virtually all data bases and mainframe files) ®
Hundreds of types of graphs, incl. categorized multiple 2D and 3D graphs, ternary
2D/3D graphs, matrix plots, icons, and unique multivariate (e.g., 4D) graphs ®
Facilities to custom-design new graph types and add them permanently to menus
or foolbars ® On-screen graph customization with advanced drawing tools (e.g.,
scrolling and editing of complex objects in 32x real zoom mode), compound
(nested) OLE documents, Multiple-Graph AutoLayout Wizard, templates, special
effects, icons, page layout control for slides and printouts; unmatched speed of
graph redraw ® Interactive rotation, perspective and cross-sections of 3D displays
® Large selection of tools for graphical exploration of data: extensive brushing
tools with animation, fitting, smoothing, overlaying, spectral planes, projections,
layered compressions, marked subsets ® Price $995.

Quick STATISTICA (for Windows) ® A subset of STATISTICA; compre-
hensive selection of basic statistics and the full analytic and presentation-quality
graphics capabilities of STATISTICA ® Price $495.

STATISTICA/QC - Industrial statistics add-on package (requires STATISTI-
€A or Quick STATISTICA for Windows) ® The largest selection of industrial statis-
tics in a single package; quality control charts (compatible with real-time data
acquisition systems), process capability analysis, R&R, sampling plans, and an
extremely comprehensive selection of experimental design (DOE) methods =
Flexible tools to customize and automate all analyses and reports (incl. “turn-key”
system options, and tools to add custom procedures) ™ Price $495.

STATISTICA/Mac (for Macintosh) ® Price $695 (Quick - $399).
Domestic sh/h $12 per product; 30-day money back guarantee.
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N StatSoft

2325 E. 13th St. -+ Tulsa, OK 74104 - (918) 583-4149
Fax: (918) 583-4376

Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/ 4200347, fax: 040/4911310;
StatSoft UK (London), ph: 01462/482822/ fax: 01462/482855; StatSoft Pacific (Melbourne,
Australia), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft France ph: (1) 45 66 97 00, fax: (1) 45 66

06 51; Available from other Authorized Representatives worldwide: Sweden: AkademiData Scientific

ph: 018-210035, fax: 018-210039; Finland: Statcon Oy ph: 24-334678, fax: 24-333867; Belgium: Texma
Inc., ph: 03-3770-7600, fax 03-3770-7784; Japan (Windows): Design Technaologies, Inc., ph: 03-3667-111
360791; Taiwan: Intelligent Integration Corp. ph: 2-759-1791, fax: 2-759-1790. StatSoft, the StatSoft logo,
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What appears to be a simple filter is actually an on-line gateway to laboratory
filtration techniques. looks can be deceiving. This unassuming filter actually links you to our Internet
site (URL: http://www.millipore.com), expert phone support and volumes of research and references. For
laboratory analysis help, log on or call 1-800-MILLIPORE in the U.S. In Europe, fax to +33-88.38.91.95.
In Japan, call (03)3474-9111. And use the filter with more behind it. M”_I_l PORE
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DARK SUN

THE MAKING OF THE
HYDROGEN BOMB

Richard Rhodes tells
the secret story—scientific,
technological and political—
behind the hydrogen bomb.

The Pulitzer Prize-winning author of
The Making of the Atomic Bomb
tells an essential story—a cautionary
tale of mythic proportions—of the
technological era.

“A book of formidable range...meld-
ing previous scholarship with an
abundance of fresh material...writ-
ten with a sharp eye for anecdote,
character and political context...
brilliantly rich and vivid.”

—New York Times Book Review

SIMON & SCHUSTER =

Technology. Some people loathe and fear it.
Some people love it too much. No matter:
the 5.5 billion human beings who inhabit the
earth today cannot live without it. To help us
understand it, make wise use of it, employ it

The Alfred P. Sloan Foundation
Technology Series

begins with Dark Sun, Dream Reaper and Turbulent Skies

¥ AN OLD-FASHIONED
INVENTOR IN THE MIGH-TECH, MICH-STAKES
WORLD OF MODERN AGRICULTURE

Craig Canine lets us share the
savvy and the suspense—through
13 years—of a contemporary
American inventor.

His story—of a Kansas farmer whose
invention may someday change the
way grain is harvested throughout
the world—illuminates America’s
agricultural history.

“Can a farm machine seem as vivid
as a character in a story? The Bi-
Rotor reaper does, as we follow two
Kansas cousins and their dream of
creating the perfect harvesting
machine...A remarkable story of
modern farming.” —Tony Hiss

KNOPF yﬁi

in ways that enrich, rather than mar, our
lives and our planet, the Sloan Foundation is
launching a series of distinguished books—at
once authoritative and engrossing—for the
general reader. The first three follow.

5

1.0 BEPPEANEIMER

T.A. Heppenheimer
shows us how America’s
$200 billion aviation industry
was born and took flight.

The fascinating story—from the end
of World I to the present—of dare-
devils and innovators, of the power
of big business, and the awe-inspiring
achievements of modern technology.

“An important addition to the
history of technology as well as busi-
ness. [The author] is as gifted at
explaining the development of the jet
engine as he is at tracing the rise and
triumph of the aircraft industry over
ground transport.”-Publishers Weekly

@®WILEY

“The launch of the Sloan Series is an important and exciting event.”
P o4

—Richard Preston, author of The Hot Zone
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