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Equal amounts of pUC DNA or a cDNA ligation mixture were transformed into DH10B or
XL10-Gold competent ceils according to manufactures instructions. Efficiency (cfu/ug DNA)
was calculated. Relative transformation efficiency for pUC and the cDNA ligation were
determined seperately.
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Equal amounts of pUC DNA or a cDNA ligation mixture were transformed into DH10B or
XL10-Gold competent celis according to manufactures instructions. Efficiency (cfu/ng DNA)
was calculated. Relative transformation efficiency for pUC and the cDNA ligation were
determined seperately.
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millions of people in all walks of life with unparalleled insights into the behavior of large mammals, including man’s closest non-human
relatives, and a better understanding of the need to protect wildlife habitats.

Each has been a catalyst bringing international funds and expertise together with local governments to develop wildlife sanctuaries for
the preservation of endangered species and fragile ecosystems.
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The Tyler Prize was established in 1973 by the late Alice and John Tyler as an international award honoring significant scientific achievements
in all disciplines of environmental research and environmental protection. The Tyler Prize is in the sum of $150,000, divided equally among
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Dr. Robert A. Frosch Baylor University Professor of Physics Committee:
Senior Research Fellow Waco, Texas California Space Institute Dr. Robert P. Sullivan
John F. Kennedy School of Government Dr. James V. Maloney, J. University of California, San Diego Director & Executive Vice President
Harvard University Lewis D. Beaumont Dr. Walter A. Rosenblith JAYCOR, Vienna, Virginia
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University of California, Los Angeles Massachusetts Institute of Technology
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edited by PHIL SZUROMI

Mesoporous materials
Two reports focus on meso-
porous materials, which have
cavity diameters of a few na-
nometers and which have po-
tential applications in separa-
tions, and catalysis. Feng et al.
(p- 923) were able to coat the
inside of a mesoporous silicate
with a functionalized organic
layer. The coating contained
thiol groups and made the ma-
terial an efficient scavenger of
mercury and other heavy met-
als from both aqueous and or-
ganic solutions. Most mesopo-
rous materials are insulators
that have amorphous wall struc-
tures. Tian et al. (p. 926) have
synthesized a crystalline meso-
porous manganese oxide that
is semiconducting and highly
thermally stable.

Hydrocarbons in
the Kuiper belt

In the last 5 years, our view of
the Kuiper belt, a band of ob-
jects just beyond the orbit of
Neptune, has become clearer
with the direct observation of
about 40 objects. Detection of
these distant objects is ham-
pered by their small size and
unknown composition. Brown
etal. (p. 937) used the Keck I
telescope to obtain a near-infra-
red spectrum of Kuiper belt ob-
ject 1993SC and infer that the
surface of 1993SC is composed
of a hydrocarbon ice. The sim-
ilarity of the spectrum of
1993SC to that of Pluto and
Triton suggests a Kuiper belt
origin for these bodies.

Comet x-rays and
the solar wind
Comets were not considered to
be strong x-ray emitters until
they were observed recently

Signaling to friendly troops

In an unusual interaction of three trophic levels, plants respond
to attack by certain insects by calling in predators of these insects.
Albomn et al. (p. 945; see the Perspective by Farmer, p. 912) have
identified the chemical signal from a caterpillar that induces the
wounded corn seedling to emit volatile signals attractive to para-
sitic wasps, the natural enemy of the caterpillar. This initial sig-
nal, volicitin, resembles precursors of eicosanoids and prostaglan-
dins and may be part of the octadecanoid signaling pathway.

from comet Hyakutake. Haberli
et al. (p. 939) modeled the in-
teraction of the solar wind with
the cometary plasma. A three-

Nucleus* '

dimensional, single-fluid mag-
netohydrodynamic model re-
produced the energy and shape
of the x-ray emissions caused
by charge exchange excitations
of solar wind ions with neutral
molecules or atoms in the
comet’s plasma.

Started with squash
Recent radiocarbon dates have
implied that agriculture in
North America originated about
6000 years ago with the use of
maize, beans, and other crops,
although there have been ear-
lier suggestions and some dates
implying that the origin was
perhaps 10,000 years ago. Smith

(p. 932; see the cover and the
news story by Roush, p. 894)
analyzed and dated squash
seeds, peduncles, and fruit rind
fragments recovered from Ar-
chaic period deposits in Guild
Naquitz cave in Oaxaca, Mex-
ico. The seeds are larger than
wild types and, along with other
features, imply that these seeds
and fragments were from an
early domesticated plant. The
calibrated radiocarbon ages on
the seeds and peduncle speci-
mens vary up to about 10,000
years ago.

Uncommonly fast
The enzyme that catalyzes the
conversion of orotidine 5’-
monophosphate (OMP) to the
corresponding uridine nucle-
otide, OMP decarboxylase, ac-
celerates the rate of this reaction
rate by several orders of magni-
tude. The origin of this unsur-
passed acceleration, which oc-
curs in the absence of metals or
cofactors, has been unclear. Lee
and Houk (p. 942), on the basis
of quantum mechanical com-
putations, propose that proto-
nation of the substrate occurs in
concert with decarboxylation
to yield an unconventional sta-
bilized carbene as an interme-
diate. This protonation can oc-
cur only within a nonpolar en-
vironment, which would ac-
count for the great advantage of
the enzyme active site.

www.sciencemag.org ¢ SCIENCE e VOL. 276 ¢ 9 MAY 1997

Inhibiting
tyrosine kinases
Activity of protein tyrosine ki-
nases contributes to stimulation
of cell growth and can contrib-
ute to uncontrolled growth in
cancer cells, and inhibitors of
such enzymes may have thera-
peutic value. Mohammadi et
al. (p. 955) present the crystal
structure of the tyrosine kinase
domain of the fibroblast growth
factor receptor 1 with relatively
specific inhibitors based on an
oxindole group. Although the
inhibitors bind to the adeno-
sine triphosphate binding site
that is similar in the various ki-
nases, they preferentially in-
hibit certain kinases. The re-
sults reveal the structural basis
of the specificity and may per-
mit development of more ef-

fective inhibitors.

Contrasting resuit
The overall level of contrast in
a visual scene can vary greatly,
yet our sight adapts rapidly.
How do we adjust our cortical
neurons, which have limited
contrast sensitivity, to operate
within the appropriate range?
Helmbholtz studied the psycho-
physics of this phenomenon in
the 19th century (see the Per-
spective by Barlow, p. 913), and
physiological studies, carried
out with extracellular elec-
trodes, have led to theories of
contrast gain control. Caran-
dini and Ferster (p. 949) present
data obtained from intracellu-
lar recordings that support an
unexpected interpretation—
chronic excitatory input is used
to adjust neurons to the most
recent average level of contrast.
This mechanism functions in-
dependently from the well-
known fluctuations in mem-
brane potential that encode the
changing visual scenery.
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have to worry about finding the right
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your research from data to discovery.
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TOPO-Cloning™ IS:

© The reproduction of a sauce, frosting, garnish or other topping for food.
© The act of duplicating geographical topographies.

® A new way to clone Tag-generated PCR products in 5 minutes with 295% efficiency.

Answer Is (c). TOPO-Cloning” is a revolu-
tionary, 5-minute method for cloning Tag-
generated PCR products. Available only in
the new TOPO TA Cloning” Kit, TOPO-Cloning”
provides the fastest, easiest, and most effi-
cient way to clone PCR products.

Five-Minute Cloning. TOPO TA Cloning’ is
fast because it uses topoisomerase I instead
of ligase. The vector, pCR"2.1-TOPO, is pro-
vided “cloning-ready” You just:

» Add 1 pl of your PCR reaction

« Incubate for 5 minutes on your benchtop
s Transform [ -

M13; & 1‘7

It's that easy!
No special
primers or
extra steps
are required.
What's more,
the kit comes
with everything you need including linearized
pCR*2.1-TOPO, competent cells, PCR reagents,
(except Tag) and controls.

>95% Recombinants. But that’s just
part of the story. TOPO TA Cloning” also
delivers remarkable results. To prove it, we

cloned Tag-generated PCR products into

pCR"2.1-TOPO Results obtained using the
TOPO TA Cloning’ Kit

Mi3 reverse
priming site

and obtained

PCR Efficien
295% recom- |  Product Size (# white/tﬂat)
binants for 700 bp 999%
7 800 bp 98%
most inserts 2,000 bp 979
9
(see table)! 3,100 bp 89%

TOPO-Cloning™ Is: the fastest, most effi-
cient method for PCR Cloning. And it’s only
available from the PCR Cloning Experts at
Invitrogen. Want to know more? Call or check
out our web site at www.invitrogen.com.

EUROPEAN TOLL FREE TELEPHONE Netherlands 0800 022 88 48 Israel 02 652 2102 Taiwan 886 2 381 0844

1600 Faraday Avenue, Carlsbad, California 92008

HEADQUARTERS: NUMBERS: Denmark 800 188 67 Italy 02 38 19 51 Thailand 66 22 467243

Invitrogen BV Belgium 080011173 Switzerland 0800 551966  Japan 03 5684 1616  p . . oo Telephone: 800-955-6288 Facsimile: 760-603-7201
De Schelp 12, 9351 NV Leek Sweden 020 795 369 UK 0800 96 61 93 Korea 822 569 6902 please contact our = Em l tECh ser ice@invitr en.com

The Netherlands Finland 990 31 800 5345 [rcrore wooe Malaysia 03 7315626 o h Ot ait: _Serv ogen.

Tel: +31 (0) 594 515175  France 00 31 800 5345 = Singapore 65 779 1919

Australia 1 800 882 555
Hong Kong 886 2 381 0844

% ; ®
3\’ /] rgen
Covered under U.S. Patent 5,487,993 and corresponding foreign patents. Other patents pending (assigned to Memorial Sloan-Kettering and licensed to Invitrogen).
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STATISTICA (automatically configures itself for Windows 95/NT [long file names,
etc.] or 3.1) ® A complete data analysis system with thousands of on-screen customiz-
able, presentation-quality graphs fully integrated with all procedures ® Comprehensive
Windouws support, OLE (client and server), DDE, customizable AutoTask 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 implementa-
tions of: Exploratory techniques with advanced brushing; multi-way tables with banners
(presentation-quality reports); nonparametrics; distribution fitting; multiple regression;
general nonlinear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; s
discriminant analysis; log-linear analysis is:

ter analysis; multidimensional scaling; canonical correlation; item Jn.ll\sls/re]mbllm
correspondence analysis; survival analysis; a large selection of time series model-
ing/forecasting techniques; structural equation modeling with Monte Carlo simula-
tions; and much more ® On-line Electronic Manual with comprehensive introduc-
tions to each procedure and examples ® Hypertext-based Stats Advisor expert sys- | -
tem ® Workbooks with multiple AufoOpen documents (e.g., graphs, reports) ® 3 = ! STATISTHCA wil automa-
Extensive data management facilities (fast spreadsheet of unlimited capacity with long ~ © = i K tically configure ltself for either:
formulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/variable-speed : i E i gl Windows 3 1*%
scrolling, advanced Clipboard support, DDE links, hot links to graphs, relational merge, ! -
data verification/cleaning) ® Powerful STATISTICA BASIC language (professional devel-
opment environment) with matrix operations, full graphics support, and interface to
external programs (DLLs) = Batch command language and editable macros, flexible
“mrn-key" and automation options, custom-designed procedures can be added to float-
ing Auto Task toolbars ® All output displayed in Scrollsheets™ (dynamic, customiz-
able, 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, virtu-
ally 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 toolbars ® 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 ani-
mation, fitting, smoothing, overlaying, spectral planes, projections, layered compres-
sions, marked subsets ® Price $995.

Quick STATISTICA (for Windows) ® A subset of STATISTICA; comprehensive
selection of basic statistics and the full analytic and presentation-quality graphics capabil-
ities of STATISTICA = Price $495.
STATISTICA Industrial System (requires STATISTICA or Quick STATIS-
T7¢4) = The largest selection of industrial statistics in a single package; quality control
charts (real-time data acquisition options), 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” sys-
tem options, and tools to add custom procedures) ® Price $995.
STATISTICA/Mac (for Macintosh) ® Price $695 (Quick - $395).

Domestic sh/h $12 per product; 30-day money back guarantee.
STATISTICA has received the highest rating in

EVERY comparative review of statistics soffware
in which it was featured, since its first release.
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2300 E. 14th St. * Tulsa, OK 74104 +« (918) 749-1119
Fax: (918) 749-2217 « WEB: http:/www.statsoft.com
e-mail: info@statsoft.com

StatSoft Ltd. (London, UK), ph: +44 1234/341226, fax +44 1234/341622
StatSoft GmbH (Hamburg, Germany), ph: +49 40/4200347, fax: +49 40/4911310
StatSoft France (Paris, France), ph: +33 01-45-185-999, fax: +33 01-45-185-285
StatSoft Polska Sp. z 0.0. (Krakow, Poland), ph: +4812-391120, fax: +48 12-391121
StatSoft Italia (Padova, Italy), ph: +38 49-893-3227, fax: +38 49-893-2897
StatSoft Pacific Pty Ltd. (Australia), ph: +613 9521 4833, fax: +613 9521 4288

The complete line of StatSoft products and training/consulting services are available
from authorized representatives worldwide, including: Austria, Belgium, Brazil, Chile,
Czech Republic, Denmark, Finland, Greece, Hungary, India, Japan, Korea, Malaysia,
Mexico, The Netherlands, New Zealand, Norway, Portugal, Russia, South Africa,
Spain, Sweden, Switzerland, Turkey. Please contact your nearest Statsoft office for
the authorized representative nearest you. StatSoft, the StatSoft logo, STATISTICA,
and Scrollsheet are trademarks of StatSoft, Inc.
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Lerca

telemicroscopy

helps to cut diagnosis
and operation time.

Leica
telemicroscopy
can save life!

Leica has all
the necessary equipment —
from cryostats
for preparation
of tissue samples
via automatic stainers
to the remote controllable
microscope
LEICA DM RXA
with its aptimized,
automated functions.

The communication station
incorporates a PC-based
transfer system
for image, language
and control data.

A perfected solution -
pathologists in France
have already heen working
with the Leica image
transfer system TRANSPATH
for a long time.

Into the future with
Leica technology

Leica Mikroskopie und Systeme GmbH
PO. Box 20 40

D-35530 Wetzlar

Tel.: 06441/29-0

fax: 064 41/29 33 99

Leica Inc. 111 Deer Lake Road Deerfield, IL 60015

Toll free 800 248 0123 Telephone +1 847 405 0123 Fax +1 847 405 0147 Circle No. 14 on Readers’ Service Card




Use new dust-free, fast-dissolving EZMix fermentation media.

We've done a little something Just as you'd expect from Sigma.

to our Terrific Broth, LB Agar and We call the

Select from a variety
of convenient sizes.

LB Broth Base media. result EZMix .

Something that diminishes Once you try it,

; dust and adds rou’ll agree it . g
More Wﬂg’”’ means % b g Choose from 500 ml and
less Wﬂlt-' 5 L packets, or 1 kg and larger

i s = ; Py bulk containers.
> weight, allowing leaves all other bulk containers

;

easier handling, fermentation media in the dust.

EZMix dissolyves fone to frve weighing and mixing,. To order, specify EZMix

times faster than other

fermentation media.

Something that doesn’t Terrific Broth (Product No. T 9179),

change the formulations or affect LB Agar (Product No. L 7533)
their growth characteristics. and LB Broth Base (Product No.
Something that makes things L 7658). Call 1-800-325-3010

easier for you. or 314-771-5765, collect.

Biochemicals and Reagents for Life Science Research

PO. Box 14508, St. Louis, MO 63178 USA 314-771-5750
http://www.sigma.sial.com
A Member of the Sigma-Aldrich Family

1997 Sigma-Aldrich Co. Sigma-Aldrich brand products are sold exclusively through Sigma-Aldrich, Inc. Reproduction forbidden without permission. Sigma and EZMix ™ are registered trademarks of Sigma-Aldrich Co
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you have
no idea

howh
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We're talking big. Really, really, big. A bead so big, it'll change the way you
view biomolecule chromatography forever. UNO is an all-new type of
bio-chromatography column. One that consists of a single continuous bed — in
essence, one monolithic bead! Our revolutionary column technology allows for
the very best resolution, speed and capacity possible. In addition, creating one
continuous bed column is much more economical than making millions of tiny
beads. Which is why something so outstanding is also so affordable. To put it
simply, UNO is the one you want for biomolecule separation. The only one.
So switch to UNO. Contact your local representative today.

{ Chromatography will never be the same. }

BIORAD

Life Science Group USS. (800) 4BIORAD Callfornia (510) 741-1000 Australla 02-9914-2800 Austria (1)-87789 01 Belglum 09-385 55 11 Canada (905) 712-2771 cm-m-m)m

Finland 90 804 2200 France Ph. (1) 43 90 46 90 Germany 089 31884-0 Hong Kong 7893300 India 91-11-461-0103 Haly 02-21609 1 Japan 03-5811-
New Zealand 09-443 3099 Singapore (65) 272-9877 Spain (91) 661 70 85 Sweden 46 (0) 8 627 50 00 Switzerland 01-809 5555 ihladm

Circle No. 27 on Readers’ Service Cafd



A special thematic issue from Chemical Reviews

Bioinorgani

published by the American Chemical Society

C

Contents:

Introduction
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