AMERICAN
ASSOCIATION FOR THE
ADVANCEMENT OF
SCIENCE

7 JANUARY 1994 $6.00
VOL. 263 * PAGES 1-144




T3 SIMPLE

AND IT WORKS!

e Uses pBluescript® Vector
Derivative
Uses pBluescript
Sequencing Primers
One Tube Reaction
Fast - One Hour -
High Efficiency/High Yield

§tratagene’s pCRjS_cript“ cloning kit LOW Fﬂ'Se Posrtlve Ra'l:e

is designed to efficiently clone PCR*
products without requiring special
primers or post-PCR treatment. PCR products are simply incubated with the predigested
plasmid pCR-Script SK(+) DNA, rATP, T4 DNA ligase and the rare-cleavage blunt end Srf /
restriction enzyme (1). The method selects for PCR DNA fragment-vector ligations and main-

e tains a high steady-state concentration of the digested vector DNA. After a brief incubation,
the mixture is added to competent cells without further treatment.
oL The pCR-Script SK(+) plasmid is a derivative of the popular pBluescript® Il SK(+) vector. It
@ includes the /ac promoter for gene expression, T3 and T7 RNA polymerase promoters, and an
s oA expansive multiple cloning region. And it allows for blue/white color selection, single-
stranded rescue and rapid DNA sequencing.
© The pCR-Script cloning kit is provided complete with predigested vector, enzymes and com-

petent cells. Please call Stratagene for more information and the distributor nearest you.

Catalog No. 211190
@STRATAGENE 4

USA: Germany: United Kingdom: France: Switzerland:

Corporate Headquarters Stratagene GmbH Siratagene Lid. Stratagene France Stratagene GmbH

Easy Ordering: (800)424-5444  Telephone: (06221) 400634  Telephone: (0223) 420955 Telephone: (0590) 7236 Telephone: (01) 3641106
Telefax: (619)535-0034 Telefax: (06221) 400639 Telefax: (0223) 420234 Telefax: (1) 44281900 Telefax: (01) 3657707

1. Bauer, J., et al. (1992) Stratagies 5:2-64
*The polymerase chain reaction (PCR) process is covered by patents in the United States owned by Hoffmann-La Roche
Use of the PCR process requires a license.
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TopCount Combines the Power of Radioisotopic and
Luminescence Technology into One Microplate System

TopCount Microplate Scintillation and
Luminescence Counter

Beta, gamma or luminescence labeling? Why have
three instruments when TopCount can count all
three labels? It’s the only system that measures liquid
scintillation, solid scintillation and luminescent
samples in microplates.

The Convenience of Microplates with the
Performance of Scintillation Counting

TopCount can measure radioisotopes in 96- and 24-well
microplates, up to 12 wells simultaneously. Reflective
optics and proprietary counting technology prevents
optical crosstalk and maintains high counting
efficiency: TopCount is the first microplate system to
offer true LSC performance, including dual label DPM
with external standardization.

Step into the Future with Luminescence

The same technology that gives TopCount unsurpassed
performance in microplate LSC brings low backgrounds
and fast photon counting to luminescence measurements
Now you can count glow and enhanced flash lumines-

cence with a dynamic range of 10° In addition, exclusive

features such as dual detectors, a plate stacker and a bar
code reader provide you with a combination unmatched
by any luminometer or LSC.

A Solution for Every Application

TopCount will revolutionize the way you run your assays.
You can harvest 96 samples at once, and count them
without ever touching a filter. You can prepare and
analyze samples in the same plate for in-plate binding
and adherent cell assays. And for liquid samples, there is
even a better way — you can count them dry, without
cocktail, in solid scintillator plates.

For a solution to your microplate application,
just call Packard and ask about TopCount.

Packard Insfrument, Co.

A PACMRD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. géf%&
Tel: 203-238-2351 Toll Free: 1-800-323-1891 TX: 643251 FAX: 203-235-1347 F ‘

A Canberra Company

Packard International Offices:

Australia, Mt Waverley 61-3-543-4266; Austria, Vienna 43-1-302504-0; 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; Sweden, Uppsala 46-18 556900; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangboumne, Berks (44) 0734 844981.
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Separate, quantify, or sequence carbohydrates
in one day with Glyko FACE technology

If you're working
with DNA or protein,
you're ready to work
with carbohydrates

Glyko’s FACE (Fluorophore
Assisted Carbohydrate
Electrophoresis) technology,
makes it possible for you to
work with and analyze
complex carbohydrates using
the same technique you

already use every day in your

laboratory: polyacrylamide
gel electrophoresis.

Now, in less than one day,
you can perform profiling,
composition, or sequencing
experiments such as the ones
shown here, using FACE
chemistry kits.

Color-coded FACE
kits make earbohy-
drate analysis easy
and reliable

FACE kits are color-coded
and are designed to provide a
complete approach to carbo-
hydrate analysis...starting

OLIGOSACCHARIDE

PROFILING

«

FACE gel profile

of N-linked
oligosaccharides
released from a
number of different
glycoproteins

OLIGOSACCHARIDE
SEQUENCING
T A ¢

==

-

with the enzymatic or
chemical release from the
glycoconjugate to the separ-
ation, isolation, or sequenc-
ing of oligosaccharides.
Everything you need is
included: enzymes or release
chemicals, fluorescent-label-
ing reagents, electrophoresis

The FACE Imager and FACE Analytical Software
give you the ability to analyze, quantify, and
document the results of N-linked and O-linked

olig: haride profiling, haride

composition, and sequencing gels

\ MONOSACCHARIDE

> COMPOSITION

FACE gel showing the 5
monosaccharide compositional

analysis of a tri-sialylated,
triantennary oligosaccharide

-

<

FACE gel illustrating the enzyme-
based sequencing of a tri-sialylated,
triantennary oligosaccharide

standards, controls, running
buffers, precast polyacryl-

amide gels, and complete
protocols.

o’
Glyko FACE kits now

available for carbohydrate

or glycoconjugate analysis

include:

u N-LINKED OLIGOSACCHARIDE
PROFILING KIT

® O-LINKED OLIGOSACCHARIDE
PROFILING KIT

u MONOSACCHARIDE
COMPOSITION KIT

® N-LINKED OLIGOSACCHARIDE
SEQUENCING KIT

u O-LINKED OLIGOSACCHARIDE
SEQUENCING KIT

Sequence your
oligosaccharides with
Glyko recombinant
glyeosidases

Glyko offers the most
complete line of recombinant
glycosidases available, each
cloned to be free of other
glycosidases, protease
activity, and carbohydrates:
® PNGase F, releases Asn-linked
oligosaccharides

® NANase |, releases :2-3
N-acetylneuraminic acid

u NANase I, releases 02-3,6
N-acetylneuraminic acid

u NANase lll, releases 22-3,6,8
N-acetylneuraminic acid

u Neuraminic Acid Linkage
Analysis Kit contains NANase
I, 11, and I

= HEXase |, releases [1-2,4,6
N-acetylglucosamine

u MANase |, releases 1-2,3,6
mannose

m FUCase |, releases 01-6
fucose

We want to be your
carbohydrate
research partner

When your research requires
a unique application of
FACE technology, Glyko
scientists will work with you
to develop a custom FACE
kit.

If you have only an
occasional need for carbohy-
drate analysis, or lack the
personnel to perform the
analyses you require, our
scientists can do it for you.

For more information,
please call Glyko, Inc.
toll free at 1 800 33 GLYKO
(334 5956) or fax us at
1415 382 7889.
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Sequence carbohydrates in one day
with Glyko Recombinant Glycosidases

NANA-Gal-GicNAc \
NANA—GaI—GlcNAc—Man\

Man-GicNAc-GlcNAc

NANA-Gal-GlcNAc-Man

Gal-GlIcNAc

FACE OLIGOSACCHARIDE
SEQUENCING

S

Gal-GIicNAc-Man
\ GlcNAc
Man-GlcNAc-GlcNAC N

Gal-GicNAc-Man

At last. Fast, simple,
and accurate oligo-
saccharide analysis

No matter what separation
technique you employ, Glyko
recombinant glycosidases
now make it possible for you
to sequence oligosaccharides
right in your own lab.

The oligosaccharide shown
above (lane 2) for example,
was sequenced in one day by
simultaneous digestion using
a series of Glyko enzyme
mixtures contained in the
FACE" (Fluorophore Assisted
Carbohydrate Electro-
phoresis) N-Linked Oligo-

saccharide Sequencing Kit.

Glyko
scientists
continue to  §
discover and |
clone new
glycosidases

GIcNAo-Man\

Man-GlcNAc-GicNAc Man

GlcNAc-Man

The most complete
selection of recom-
binant glycosidases
available anywhere:

B PNGase F releases Asn-linked
oligosaccharides

® Endo H releases Asn-linked
high mannose and hybrid-type
oligosaccharides

u O-Glycosidase DS releases
Ser/Thr linked Gal-GalNAc

® NANase | releases 0.2-3
N-acetylneuraminic acid

B NANase ll releases 02-3.6
N-acetylneuraminic acid

® NANase lll releases 0.2-3,6.8
N-acetylneuraminic acid

 Neuraminic Acid Linkage
Analysis Kit contains NANase
I, 11, and 111

® HEXase | releases B1-2,3.4,6
N-acetylglucosamine
® MANase I releases o.l-2.3,6
mannose

u FUCase I releases al-6 fucose

Better enzymes
because they're
recombinant, exten-
sively characterized,
and highly purified

Unlike non-recombinant
enzymes isolated from
bacteria, Glyko’s cloned
glycosidases are gnaranteed
to be free of contaminating
glycosidases, protease
activity, and carbohydrates.

The activity of each

glycosidase is extensively

characterized using actual
oligosaccharide standards.
Stringent quality control
and high specific activity
assure predictable reaction
times and consistent results.
And, using the universal
buffer provided, Glyko
recombinant glycosidases can
be used alone or in combina-
tion for rapid sequential
enzymatic digestion.

Introducing:

O-GLYCOSIDASE DS

Recombinant, releases Ser/Thr
linked Gal-GaiNAc

<« This gel demonstrates how a tri-sialylated, trian-
tennary oligosaccharide isolated from human alpha-
1 acid glycoprotein was sequenced in one day using
a FACE N-linked Oligosaccharide Sequencing Kit

L= Nlan-GlcNAc~GlcNAc

\Man \
/ Man-GlcNAc-GicNAc

Putting carbohydrate
analysis within
everyone’s reach

Recombinant glycosidases
are a critical part of the
FACE technology developed
by Glyko to simplify the
analysis of carbohydrates.

Other Glyko products
include FACE Glycocon-
jugate Analysis Kits, the
FACE Imager, and FACE
Analytical Software.

Glyko also offers custom
carbohydrate or glycocon-
jugate analysis, custom kit
production, and FACE
training programs.

Contact us, today

To order Glyko recombinant
glycosidases, or for more
information on these and
other FACE products, please
call Glyko. Inc. toll free at
1800 33 GLYKO (334 5956),
fax 1415 382 7889, or write
to us at 81 Digital Drive,
Novato, California 94949,
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Emission from gas clouds in the active galaxy NGC
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GENEAMP PCR SYSTEM

9600

DNA SEQUENCING OF
RETROVIRAL LTR USING PCR
PRODUCTS AMPLIFIED

FROM NIH 373 FIBROBLAST
CELL LINE ON THE GENEAMP
PCR SYSTEM 9600. COURTESY
OF PIA MARIA CHALLITA,
CHILDREN'S HOSPITAL

LOS ANGELES, CALIFORNIA

Turn PCR Performance Into
Sequencing Power.

Rapid PCR cyecles. Oil-free, low-volume reaction
mixes. Demonstrated reproducibility. Only the
GeneAmp™ PCR System 9600 gives you the
throughput, reliability and convenience you need to
achieve the highest level of productivity in cycle
sequencing. Only the GeneAmp PCR System 9600
delivers the high PCR performance demanded by
leading sequencing labs.

To ensure consistent sequencing results, the
GeneAmp PCR System 9600 integrates innovative
instrument design with advanced MicroAmp™
Reaction Tubes, the Perkin-Elmer AmpliTaq” Cycle
Sequencing Kit and proven protocols. All backed by
the expertise, experience and commitment of
Perkin-Elmer’s worldwide technical support organi-
zation. A commitment reaffirmed every day, sample

to sample, by our PCR Performance Guarantee.

Free technical notes. To reeeive the latest
information on PCR and cycle sequencing, contaet
your local Perkin-Elmer sales representative or call
1-800-762-4000. To order, eall 1-800-762-4002.
Outside the U.S., contact your Perkin-Elmer sales

representative.

~ERKIN ELMER

Europe Vaterstetten, Germany Tel: 49-8106-381-115 Fax: 49-8106-6697
Canada Montreal, Canada Tel: 514-737-7575 Fax: 514-737-9726

Far East Melbourne, Australia Tel: 61-3-560-4566 Fax: 61-3-560-3231
Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-503-6223

Perkin-Elmer PCR reagents are developed and
manuf d by Roche Molecular Sy , Inc., @
Branchburg, New Jersey, U.S.A.

MicroAmp is a trademark and Perkin-Eimer is a registered trademark of The Perkin-Elmer
Corporation. AmpiiTaq is a registered trademark and GeneAmp is a trademark of Roche
Molecular Systams, Inc. The GeneAmp PCR process is covered by U.S. patents owned
i by Hoffmann-La Roche Inc. and F; Hotfmann-La Roche Ltd.
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THiIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Growing gratings
Condensation figures (CFs)
form when water condenses and
forms droplets on the hydro-
philic areas of a surface. Kumar
and Whitesides (p. 60) created
patterned surfaces of self-assem-
bled monolayers of alkanethiols
on gold substrates that, when
exposed to water vapor under
the appropriate conditions, form
CFs that diffract optical light.

A polymer stamp was used to
transfer a pattern of one type of
alkanethiol to the gold sub-
strate. The other type of alkane-
thiol was then adsorbed from
solution. Because the intensity
of the diffraction spots was
highly sensitive to changes in
relative humidity and tempera-
ture, these films could be useful
as sensors. Diffraction could be
observed through the grating for
thin, transparent gold layers.

Inferences from
interference
Structural information about
proteins can be obtained in a
variety of ways from monolayer
membrane samples in which the
protein molecules form ordered
arrays, but often such samples
are disordered. Sasaki et al. (p.
62) show that x-rays produced
by fluorescence of metal atoms
in the sample can produce in-
terference patterns that yield
structural information. For fer-
ritin, which containsan iron core,
their value for the core diameter
agrees well with that known
from electron microscopy. Bo-
vine serum albumin, which was
labeled with metal atoms, forms
an oriented structure with its
long axis parallel to the substrate.

Tumor cell conversion

The proto-oncogene product Met is a tyrosine kinase receptor that
is often overexpressed in tumors. When NIH 3T3 fibroblasts are
engineered to co-express Met and its ligand, hepatocyte growth
factor, the cells induce tumor formation in nude mice. Tsarfaty et
al. (p. 98) provide evidence that the cells comprising these tumors
are undergoing a conversion from a mesenchymal to an epithelial
phenotype. The tumors express cytoskeletal markers characteristic
of both mesenchymal and epithelial cells and form lumenal struc-
tures in vivo. A similar conversion is seen during development of
the embryonic kidney. Thus, Met may play a role in normal cell
lineage switching as well as in tumorigenesis.

Hot and cold

The sun’s chromosphere gets its
name from the pinkish hue it
shows during total eclipse, due
to emission in spectral lines of
hydrogen at a temperature of
some 6000 K. Line emission
from carbon monoxide (CO)
has suggested the existence of a
cooler component, at 4000 K or
less, but the theoretical prob-
lem of accommodating these
two phases at close proximity
has caused controversy over the
CO observations. Solanki et al.
(p. 64) obtained spectra of high
spatial resolution which show
that the CO emission indeed
lies at the base of the chromo-
sphere and covers more than
half the sun’s surface. The width
of the CO line indicates tan-
gential velocities close to the
local sound speed, indicating
that gas is rising convectively,
then expanding and cooling
rapidly at the surface.

Voids and colloids
X-ray scattering measurements
of dilute solutions of charged
colloidal particles reveal asingle
broad peak indicative of an or-
dered array, but the correspond-
ing lattice spacing is smaller
than that expected for uniformly
dispersed particles. Microscopy
studies have confirmed the pres-
ence of large void structures,

but the presence of an interface
(the glass slide) complicates
these results. Ito et al. (p. 66)
have studied such dispersions
far away from the interface with
confocal microscopy and find
that the void structures grow
even more rapidly in the bulk
phase than near the interface.
Similar void structures may oc-
cur in ionic polymer solutions
and in Langmuir-Blodgett films.

Relatively benign
Hydrochlorofluorocarbons
(HCFCs) are being developed
as substitutes for CFCs, which
damage the ozone layer, yet
many HCFCs contain CF;
groups that might react with
ozone to produce potentially
reactive CF;0O and CF;0, radi-
cals. Ravishankara et al. (p. 71)
measured the reaction rates of
several key CF; reactions and
used these numbers to model
potential ozone depletion
through this route. They con-
clude that the ozone depletion
potentials that result from the
presence of CF; are negligible.

Let Jak do it
Members of the ciliary neuro-
trophic factor cytokine family,
which includes interleukin-6
(IL-6), interact with receptors

SCIENCE e VOL. 263 ¢ 7 JANUARY 1994

that share a signal-transducing
component, the B receptor. Two
reports indicate that the B recep-
tor signals through the Jak/Tyk
family of cytoplasmic tyrosine
kinases. Stahletal. (p. 92) show
that the P receptor constitu-
tively associates with all known
members of this kinase family
in the absence of cytokine. Cy-
tokine stimulation activates the
Jak/Tyk kinases and induces
different patterns of phospho-
rylation in different cell lines.
Liitticken et al. (p. 89) show
that the Jak1 kinase, as well asa
transcription factor previously
implicated in the interferon sig-
naling pathway, associate with
the B component of the IL-6
receptor and are phosphorylated
in response to IL-6.

RNA repression

The entry into mitosis represses
RNA transcription by both
RNA polymerase [l and I1I. Got-
tesfeld et al. (p. 81) have exam-
ined the repression of Pol III
and find that p34°2—cyclin B
kinase can mediate this effect
in vitro. The repression involves
the phosphorylation of acompo-
nent of TFIIIB, which contains
TATA box-binding protein
and other associated factors.

Recovered ribozyme
The splicing of precursor mes-
senger RNA has been postu-
lated to have originated from
and may still rely on catalytic
RNA. Yang et al. (p. 77) no-
ticed the resemblance of a highly
conserved domain of the U6-
U4 small nuclear RNA com-
plex toahammerhead ribozyme.
When they made minor nucle-
otide substitutions in the U4-
U6 complex, it could cleave an
RNA substrate and behave like
a hammerhead ribozyme.
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THE FEATURES YOU NEED

And None yox Don’t.

Too many electroporation devices come with a long list of fancy features and a shocking price. Now, the
new Electroporator II from Invitrogen gives you all the versatile electroporation capability you need with-
out the high cost.

You've GOT the POWER.

The easy-to-use Electroporator II uses standard electrophoresis power supplies, so you don’t pay for an
extra power supply you don't need. But the compact, durable Electroporator II still delivers all the power
you do need, including pulse lengths from 1 to 25 ms.

BACTERIA, YEAST and MAMMALIAN CELLS WELCOME.

With the Electroporator II, it’s easy to optimize field strength and pulse length for maximum transfor-
mation efficiency, no matter what cell type. And because it works with 0.1, 0.2 and 0.4 cm cuvettes, electro-
poration of bacteria, yeast or mammalian cells is no problem.

Get the electroporation device that delivers everything you need without the sticker shock.

Call Invitrogen today to order the Electroporator II (catalog no. S1670-01). Illm en’
N , (800) 955-6288 or Fax (619) 597-6201 g

3985 B Sorrento Valley Blvd., San Diego, CA 92121
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Tel: (D) 5945-15175 Switzerland 155-1966 Denmark 80018592 SYSTEMS

Fax: (0) 5945-15312 Austria 0660-8127

Austria 43-1-8891819 Australia 61-38089077 Finland 35-804208077 India 33-594127 Israel 972-8472563 Spain 34-14091251 or 34-3-4560607 Singapore 65-779-1919
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STATISTICA/w™ (for Windows) Complete Statistical Sys-
tem with thousands of on-screen customizable, presentation-quality
graphs fully integrated with all procedures m Complete Windows 3.1
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button
support m Unlimited numbers of data-, results-, and graph-windows
m Inter-window integration: data, results, and graphs can be treated
as objects and converted into one another in a number of ways m
The largest selection of statistics and graphs in a single system;
comprehensive implementations of: Exploratory techniques; multi-
way tables with banners (presentation-quality reports); nonpara-
metrics; distribution fitting; multiple regression; general nonlinear
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step-
wise discriminant analysis; log-linear analysis; factor analysis; clus-
ter analysis; multidimensional scaling; canonical correlation; item
analysis/reliability; survival analysis; time series modeling; forecast-
ing; lags analysis; quality control; process analysis; experimental de-
sign (with Taguchi); and much more m Manuals with comprehen-
sive introductions to each procedure and examples m Hypertext-
based Stats Advisor expert system m Extensive data management fa-
cilities (spreadsheet with long formulas, block operations, ad-
vanced Clipboard support, DDE hot links, relational merge, data
verification, powerful programming language) m Batch command
language and macros also supported, “turn-key system™ options m
All output displayed in Scrollsheets™ (dynamic, customizable, pres-
entation-quality tables with toolbars, pop-up windows, and instant
2D, 3D and multiple graphs) m Extremely large analysis designs
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA
designs) m Megafile Manager with up to 32,000 variables (8 Mb)
per record m Unlimited size of files; extended (“quadruple”) preci-
sion; unmatched speed m Exchanges data and graphs with other ap-
plications via DDE or an extensive selection of file import/export fa-
cilities m Hundreds of types of graphs, including categorized multi-
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate
(e.g., 4D) graphs m Facilities to custom design new graphs and add
them permanently to menu m On-screen graph customization with
advanced drawing tools, interactive stretching and resizing of com-
plex objects, interactive embedding of graphs and artwork, special
effects, icons, maps, multi-graphics management, page layout con-
trol for slides and printouts; unmatched speed of graph redraw m
Interactive rotation, perspective and cross-sections of all 3D and 4D
graphs m Extensive selection of tools for graphical exploration of
data: fitting, smoothing, overlaying, spectral planes, projections, lay-
ered compressions, marked subsets m Price $995.

Quick STATISTICA/wW™ (for Windows) A comprehen-
sive selection of basic statistics and the full graphics capabilities of
STATISTICA/w m Price $495.

STATISTICA/DOS™ (for DOS) A STATISTICA/W-compat-
ible data analysis system m Price $795.

Quick STATISTICA/pos™ (for DOS) A subset of STA-
TISTICA/Dos statistics and graphics m Price $295.

Domestic sh/h $10 per product; 14-day money back guarantee.
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" StatSoft”

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

Overseas Offices: Statsoft of Euro (Hambur)?, FRG), ph: 040/
4200347, fax: 040/4911310; StatSoft UK (London, UK), ph: 0462/482822,
fax: 0462/482855; StatSoft Pacific (Melbourne, Australia), ph: (03) 663

6580, fax: (03) 663 6117, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Rej
land: MAB Julsing, 071-230410; France: Version US (1) 40580913; Sweden: AkademiData 018-240035; Hungary: Dagent

STATISTICA/Mac™ (for Maciniosh) A STATISTICAW-compatible,
comprehensive data analysis and graphics system designed for the Macintosh m
Large selection of statistical methods fully integrated with

graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D
graphs; MacDraw-style tools) ® Unlimited size of files ® Full support for System
7, incl. “Publish and Subscribe” ™ Price $695.

Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS-
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca-
pabilities of STATISTICA/Mac M Price $395,

presentatives Worldwide: Hol-
] Kit 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500;
Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110.
StatSoft, STATISTICAW, Quick STATISTICAW, STATISTICA/Mac, Quick STATISTICA/Mac, STATISTICA/DOS, Quick STATISTICADOS, and Scralisheet are trademarks of StatSoft inc.



The Industry Standard, Forma’s Automatic CO,
Water Jacketed Incubators Now Offer More.

Built-In Gas Guard Available*
Power Failure Alarm

Remote Alarm Contacts
Water Jacket Drain

: o ; < e Box 649, Marietta, OH 45750 1-614-373-4763
UL Listed and CSA Certified Telefax: 1-614-373-6770 Telex: 29-8205
“ Free built-in Gas Guard on Models 3158, 3154, FREE 60 page

and 3326 Automatic CO2 Incubators. Offer Cell Culture

valid Jan. 1. 1994 through Mar. 31, 1994 Incubator Catalog. An ISO 9001 Company
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To order your free catalog,
just fax back the coupon below,

123001

~ This 1536-page
resource offers more
than 35,000 products
for your research,
industrial, and
educational needs.

- To place an order,
obtain technical assistance,
or learn more about our

NEW products, dial (800) 323-4340.

I coupon is missing, C‘i"’/J Cole Parmer® Instrument Company
i e M _Jpormer® 7425 N. 0ak Park Ave. + Niles, IL 60714

Name: Title:

Company:

City: State: Zip:

Telephone: Fax:

FAX: (708) 647-9660

coe 4~ F Cole Parmer® Instrument Company
parmer® 7425 N. Oak Park Ave. < Niles, IL 60714
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Introducing
e Hottest

Introducing: Sequi.(}en® 1I/PowerPac 3000 power conditions — so you don’t have to!

Systems with Temperature Control Sequi-Gen II/PowerPac 3000 systems are available in

The Sequi-Gen II cell and NEW PowerPac 3000 Power three popular_gel Si;es \.\'ilh a wide range of spacers and

Supply with temperature control are perfect for combs. Combine this with our full line of gel reagents,

applications such as DNA sequencing, SSCP, and electrophoresis buffers, and DNA purification and

microsatellite mapping — where maintaining a set tem- sequencing ki_ls. and Bio-Rad becomes the source for all

perature is critical for good resolution. your sequencing needs.

With the Temperature Probe, the PowerPac 3000 controls Check out what’s hot in sequencing! For more informa-

temperature from 0 to 90 °C by automatically adjusting tion call 1-800-4BIORAD (1-800-424-6723).

BIO-RAD I

Laboratories

L’fe Sc’ence Gro,Jp US (800) 4BIORAD = (AU) 02-805-5000 = (AT)(1)-877 89 01 BE)09-38555 11+ (CA (905) 624-0713 * (CN) (01) 2563148 * FR)(1) 49 60 68 34 » (DE) 089 31884-0% lj’ 0221609 1+

JP)03-3534-7515 « (HK) 7693300 « (NL) 08385-40666 » (NZ)09-443 3099 » (SG) (65) 443 2529 « (ES)(91) 661 70 85+ (SE) 46 (0) 8-735 83 00 » (CH)01-810 16 77 + (GB) 0800 181134
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Casting a new light

The Olympus B-Max 50. Not just  angle. Your forearms and hands ~ ultra-smooth 1-micron fine-focus
a fluorescence microscope, buta  lie naturally on the tabletop as knobs. And the rigid, tripod-like
revolutionary research microscope  you turn the adjustable-torque stand stays anchored to the
with fluorescence, brightfield, coarse-focus and coaxial bench, yet gives you
Nomarski DIC modes and B more usable

more. All now instantly : BN workspace.

accessible thanks

to the B-Max

Universal Vertical

lluminator and the first

Universal Plan Apochromat
objectives designed specifically
for use with both polarized light
and high transmission of low UV

wavelengths. So you see

unprecedented resolution and
light transmission—kept brilliantly
faithful in even your most
challenging photomicrographs.

And that’s only the
beginning.

The effort disappears.

Unlike any microscope before, the 3 _ - ,

Olympus B-Max system design ik : :
is inherently devoted to operator ¥ [/ Beautifully devoted

comfort. to function.

In seconds, the optional i With Universal Infinity-corrected
binocular observation tube with / Optics, the B-Max lets you switch
continuously variable eyepiece o applications with a new sense of

inclination adjusts to your viewing B freedom.

For more information write: Olympus America Inc., Precision Instrument Div., 4 Nevada Dr, Laoke Success, NY 11042-1179, Fax: 516-222-7920. Canada: Carsen Group, Inc
f P




on fluorescence.

Ergonomic positioning of controls allou

forearms and hands 1o rest on table surface
Stack two intermediate
attachments with no magnifica-
tion factor. Reduce refocusing
with improved parfocality.
Choose from among 100W
halogen,|00W mercury or 75W
xenon incident fluorescence
illumination. And streamline
fluorescence procedures with a
rotating turret that accepts up to
four modular, interchangeable

excitation cubes.

A new focus on
photomicrography.

The groundbreaking B-Max 50
also stands side by side with
the highest standard of
consistent, publication-quality
photomicrography.

The new Olympus PM30
Photographic System.

Markham, Ontario, 416-479-410

The PM30 combines an easier
way to take photomicrographs
with precise, auto exposure
accuracy. And other innovations
—like a Charge-Coupled Device
2-dimensional matrix sensor and
micro-spot exposure measure-
ment down to 01%—capture
unexcelled B-Max images in all
modes of microscopy.

No technique is too
demanding for the PM30. With
five exposure modes, including a
Super Fluorescence Auto Mode
that can automatically measure
only those areas covered by the
fluorescing material, you're
assured of optimum results no
matter how difficult your

applications.

Taking you into
tOMOrrow.

Application-directed. Cost-
effective. Responsive research

microscopy is here.

PM30 Photomicrographic

From body-conscious ergo-
nomics that conquer fatigue to
a high-technology, ceramic-
coated stage. Plus advanced
Universal Optics, illumination,
system-wide accessories and
photomicrographic equipment
you'll be using into the next

century.

Cryptococcus Cat Brain with blue excitation

So see it first. In the new
B-Max 50 Research Microscope
System. Only from Olympus.

For a demcnstration and
information regarding our new

book on fluorescence, call

1-800-446-5967.

OLYMPUS
H:-MAX

System with Super Fluorescence
lueto-Exposure Mode

Latin America: Miomi, FL, 305-266-2332, Fax: 305-261-442)
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Saxtons River
Vermont

Protein Folding and Assembly in the

Cell

Neural Mechanisms in Cardiovascular

Regulation

Principles in Viral, Bacterial and
Protozoan Pathogenesis

The Biology, Chemistry and
Modeling of Vision: Visual
Processing

Calcium and Cell Function

Repair and Regeneration: At the
Interface

Membrane Molecular Biophysics:
Structure and Dynamics

Viral Assembly

Intestinal Lipid Absorption,
Metabolism and Transport

Plant Development and Cell
Biology

Copper Mountain
Colorado

Retinoids

Smooth Muscle

Endothelium and Cardiovascular
Control

Interactions of the Nervous and
Immune Systems: Peptides,
Cytokines, Growth Factors and
their Receptors

Receptors and Signal Transduction
Protein Phosphatases

Physiology and Pathophysiology of
the Splanchnic Circulation

Folic Acid, Vitamin By and One
Carbon Metabolism

Cellular and Molecular
Mechanisms of Liver Growth
Regulation

Molecular Genetic Basis of Cell and
Tissue Structure and Function

Santa Cruz
California

Developmental Biology

Nutrient Control of Gene
Expression

Neurofibromatosis

Sorting and Intracellular Transport
of RNA

Yeast Chromosome Structure,
Replication and Segregation

Transcriptional Regulation During
Cell Growth, Differentiation and
Development

To receive complete conference schedules and the application form (available in Feb., 1994), mail or FAX this form to:

9650 Rockville Pike

FASEB Summer Research Conferences Office

Bethesda, MD 20814-3998

FAX 301-571-0650

O,

Please send information on the 1994 FASEB Summer Research Conferences to:

NAME

FASEB Member Yes No

DEPARTMENT

AFFILIATION

ADDRESS

CITY

STATE

ZIP CODE

COUNTRY




INFORMATION FOR

CONTRIBUTORS

Science is a weekly, peer-reviewed journal
with offices in Washington, D.C., and Cam-
bridge, U.K., that publishes research in every
field of scientific endeavor. Submitted manu-
scripts should be intelligible to readers in a
variety of disciplines and should be brief and
clearly written.

The guidelines below describe our manu-
script selection, review, and publication proc-
ess. Please follow these guidelines in prepar-
ing your manuscript to ensure speedy han-
dling by our editorial offices.

Categories of Signed Papers

General Articles (3000 to 5000 words or
three to five printed pages) are expected to
review new developments in one field that
will be of interest to readers in other fields;
describe a current research problem or a
technique of interdisciplinary significance;
or discuss some aspect of the history, logic,
policy, or administration of science. Readers
should be able to learn from a general article
what has been firmly established and what
are unresolved questions or future directions.
Many general articles are solicited by the
editor-in-chief, but unsolicited articles are
welcome. Both solicited and unsolicited ar-
ticles undergo review.

General articles should include a note
giving the authors’ names, titles, and ad-
dresses; an abstract (50 to 100 words); an
introduction that outlines for the general
reader the main point of the article; and brief
subheadings to indicate the main ideas. The
reference list should not be exhaustive; a
maximum of 50 references is suggested.

Research Articles (up to 4000 words or
four printed pages) are expected to contain
new data representing a major breakthrough
in a field. The article should include an
author note, abstract, introduction, and sec-
tions with brief subheadings. A maximum of
40 references is suggested.

Figures and tables together with their legends
should occupy about one printed page for Gen-
eral Articles and Research Articles.

Reports (up to 2500 words or three printed
pages) are expected to contain important
research results. Addresses for all authors
should be listed on the title page and the
corresponding author should be indicated by
an asterisk. Reports should include an ab-
stract (no more than 100 words) and an
introductory paragraph. A maximum of 30
references is suggested. Figures and tables to-
gether with their legends should occupy no more
than three quarters of a printed page.

Policy Forum (up to 2000 words or two
printed pages) provides a platform to present
discussions of policy issues relevant to sci-
ence.

Perspectives briefly analyze recent re-
search and the impact of new developments
on future investigations, rather than present
new results and hypotheses, and should not
primarily discuss the author’s own work. Per-
spectives are limited to between one and two
published pages.

Letters are selected for their pertinence to
material published in Science or because they
discuss problems of general interest to scien-
tists. Letters about material published in Sci-
ence may correct errors, provide support or
agreement, or offer different points of view,
clarifications, or additional information. Per-
sonal remarks about an author are inappro-
priate. Letters may be reviewed. Those se-
lected for publication are intended to reflect
the range of opinions received. The author of
the paper in question is usually given an
Spportunity to reply.

All letters are acknowledged by postcard;
authors are notified if their letters are to be
published. Preference is given to short letters
(250-500 words). Letters accepted for publi-
cation are frequently edited and shortened in
consultation with the author.

Technical Comments (up to 500 words)
may criticize articles or reports published in
Science within the previous 6 months or may
offer useful additional information. Minor is-
sues should be resolved by private correspon-
dence. The authors of the original paper are
asked for an opinion of the comment and are
given an opportunity to reply in the same issue
if the comment is published. Comments and
replies are subject to the usual reviewing and
editing procedures. Priority disputes may un-
dergo extensive review and are published only
when action is recommended.

Book Review selections are made by the
editors. Instructions and length specifica-
tions accompany items to be reviewed when
they are sent to the reviewers, who are cho-
sen by the editors.

Manuscript Preparation
Use double-spacing throughout the text,
tables, figure legends, and references and
notes, and leave margins of at least 2.5 centi-
meters. Put your name on each page and
number the pages starting with the title page.
Titles and subheadings should be de-
scriptive clauses, not complete sentences or
questions. The maximum length for titles is
SCIENCE e
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102 characters and spaces for general ar-
ticles, and 98 characters and spaces for re-
search articles and reports.

Abstracts should explain to the general
reader why the research was undertaken and
why the results should be viewed as important.
The abstract should convey the paper’s main
point and outline the results or conclusions.

Text. A brief introduction describing the
paper’s significance should be intelligible to
readers in different disciplines. Technical
terms should be defined. All tables and fig-
ures should be cited in numerical order.

Figures and tables should be submitted
on separate pages from the text. For each
figure submit four high-quality prints, laser
prints, or original drawings no larger than 22
by 28 centimeters (8 ¥, by 11 inches). On the
back of every figure write the first author’s
name and the figure number and indicate the
correct orientation.

Photocopies of figures are not acceptable;
transparencies, slides, or negatives cannot be
used because they cannot be sent to review-
ers. Papers that include a large number of
figures or tables and a small amount of text
may present layout problems. In preparing
the manuscript, try to maintain sufficient
text to wrap around the figures.

On acceptance of a paper, authors re-
questing the use of color will be required to
pay $600 for the first color figure or figure
part and $300 for each additional figure or
figure part to help defray the cost of obtain-
ing color separations. There will be an addi-
tional charge for color figures in the reprints.

Cover illustration suggestions may be
included with the manuscript. Submit prints,
not slides, negatives, or transparencies. After
an image is chosen for use on the cover, a
positive transparency will be required.

Informed consent. Investigations on hu-
mans must include a statement indicating
that informed consent was obtained after
the nature and possible consequences of the
studies were explained.

Animal welfare. Authors using experi-
mental animals must include a statement
that their care was in accordance with in-
stitutional guidelines. For animals subjected
to invasive procedures, include the anesthet-
ic, analgesic, and tranquilizing agents used,
as well as the amounts and frequency of
administration.

Uncertainties and reproducibility. Evi-
dence that the results are reproducible and

Science now has the capability to
communicate via the Internet, so you may
send queries or letters, or return manuscript
reviews, to us at the following addresses:
science_editors@aaas.org for general editorial
queries
science_letters@aaas.org for letters to the
editor
science_reviews@aaas.org for returning

manuscript reviews
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the conditions under which this reproduc-
ibility (replication) was obtained should be
explicitly stated. The effect of limitations in
experimental conditions on generalizability
of results should be discussed. Uncertainties
should be stated in terms of variation ex-
pected in independent repetitions of the
experiments; they should include an allow-
ance for possible systematic error arising
from inadequacies in the assumed model and
other known sources of possible bias. Prob-
abilities from statistical tests of significance
should not replace the reporting of results
and associated uncertainties.

Permissions to reprint illustrations or
tables from other publications must be ob-
tained in writing by the author. The written
permission must include complete citation
from the copyright owner (usually the pub-
lisher) to reprint such illustrations in Science.
Papers are not sent to the printer until copies
of all permission letters have been received.

Copyright law requires that we obtain
copyright transfer from authors of each pa-
per published in Science. Copyright forms
are sent to all authors prior to acceptance
and must be signed and returned to the
Woashington, D.C., editorial office immed-
iately. U.S. government employees sign
the section of the form stating exemption
from copyright laws. Alterations to or sub-
stitutions for our form are not acceptable.

Manuscript Review and Selection

Before being reviewed in depth, most papers
are rated for their interest and overall suitabil-
ity by members of the Board of Reviewing
Editors. Papers submitted in disciplines for
which there is no appropriate member of the
Board of Reviewing Editors may be screened
by editorial staff in consultation with outside
experts. Papers that are not highly rated are
mailed back to the authors within about 2
weeks; the title page and abstract from one
copy are retained for our files.

Approximately 35% of submitted papers
are reviewed in depth by two or more outside
referees. Reviewers are telephoned prior to
being sent a paper and are expected to de-
cline to review if they are not qualified or if
there is a possible conflict of interest. Re-
viewers are expected to return their com-
ments within 2 weeks and are instructed that
the manuscript is a privileged document that
is not to be disseminated or exploited. It is
the policy of Science that reviewers are kept
anonymous.

During the review process, the author may
be required to submit to Science any computer
programs by which the results presented in
the manuscript were obtained if such pro-
grams are essential to replicating the dataand
are requested by a reviewer or editor.

When the review process is complete, the
manuscript and reviewers’ comments are dis-
cussed by the editors at a weekly meeting.
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legends) in the manuscript.

Also include with your manuscript:

Checklist for Submission

Manuscripts should be addressed to the Editor-in-Chicf, Science, 1333 H Strect, NW, Wash-
ington, DC 20005, or to the senior editor, European office, at Thomas House, George
IV St., Cambridge CB2 1NH, UK. Submit four copies together with a letter giving:

® the names and telephone numbers of all authors, and the fax number and elec-
tronic mail address of the corresponding author.

m the title of the paper and a statement of its main point.

m the names, addresses (including clectronic mail addresses), tclephone and fax
numbers, and fields of interest of four to six persons outside your institution who
are qualified to referce the paper. Also, please include any information needed to
ensure a fair review process and to avoid potential conflicts of interest.

m the names of collcagues who have reviewed the paper.

m the total number of words (including text, references, and figure and table

® astatement regarding whether any of the material has been published or is under
consideration for publication elsewhere.

B any paper of yours that is in press or under consideration elsewhere and includes
information that would be helpful in evaluating the work submitted to Science.

B written permission from any author whosc work is cited as a personal communica-
tion, unpublished work, or work in press but is not an author of your manuscript.

m for manuscripts based on crystallographic data, two copies of the cootdinates.

B any information about the authors’ professional and financial affiliations that
may be perceived to have biased the presentation.

By submitting a manuscript, an author accepts the responsibility that all those
listed as authors of a work have agreed to be so listed, have seen and approved the
manuscript, and are responsible for its content.

Manuscripts are evaluated in terms of their
technical merit as well as their merit in
relation to other papers that are or have been
considered.

In selecting papers for publication, the
editors give preference to those of novelty
and general significance that are well writ-
ten, well organized, and intelligible to scien-
tists in different disciplines. An attempt is
made to balance the subject matter in all
sections of Science. Membership in the AAAS
is not a factor in selection.

Authors are notified of acceptance, rejec-
tion, or need for revision, usually within 8 to
10 weeks. Accepted papers are edited to
improve accuracy and clarity and to bring
them within the specified length limits.

Papers cannot be resubmitted over a dis-
agreement on interest level or relative merit.
If the author can demonstrate that a paper
was rejected on the basis of serious reviewer
error, resubmission will be considered.

Conditions of Acceptance

When a paper is accepted for publication in
Science, it is understood that

m any materials and methods necessary to
verify the conclusions of the experiments
reported will be made available to other
investigators under appropriate conditions.
m archival data sets (such as sequence and
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crystallographic data) will be offered for de-
posit to the appropriate data bank and the
identifier code will be sent to Science for
inclusion in the published manuscript (coor-
dinates should be released no later than 1
year after publication).

m the author or authors agree to transfer
copyright of the paper to Science; and the
paper will remain a privileged document and
will not be released to the press or the public
before publication.

m if there is a need in exceptional cases to
publicize data in advance of publication, the
AAAS Office of Communications (202-326-
6440) must be consulted.

Authors may provide a copy of their man-
uscript on disk upon acceptance. Specific
instructions will be provided when the
manuscipt is returned for revision.

Printing and Publication

Proofs and reprints. One set of proofs and an
order blank for reprints are sent to the au-
thors. All corrections should be marked on
the author proof.

Scheduling. Papers are scheduled for pub-
lication after Science has received corrected
proofs. Papers with tables or figures that
present problems in layout, or with cover
pictures, or that exceed the length limits may
be subject to delay.



INFORMATION FOR CONTRIBUTORS

SCIENCE STYLE SHEET

Acknowledgments, including funding in-
formation, should be gathered into a brief state-
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number all equations.
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line graphs, and gels) may be reduced to a
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figure legends. List a reference only one time.
References that are always cited together
may be grouped under a single number. Ref-
erence to unpublished data should be given a
number in the text and placed, in correct
sequence, in the references and notes. Use
conventional abbreviations for well-known
journals; provide complete titles for other
journals. Do not use op. cit. See “Science
Reference Style” (at right) for examples.

Symbols, abbreviations, and acronyms
should be defined the first time they are used.
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the text. They should be numbered in the
order of their citation in the text. Each table
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”.»’;. 1-800-222-7809 (9am—4pm ET) and ask
I for AAAS, or fax your order to
VY (301)206-9789.

Circle No. 22 on Readers’ Service Card

“The first major
work to successfully

convey how
physicists thmk.

—SimMsoN L GARFINKEL, Chrristian Science Monitor

A Guide
for the

RUNAWAY
RAT

THE EVOLUTION OF

A1 LaST IN PAPERBACK!

ROBERT GALLO’S
OWN STORY

Perplexed

“If you really want to know how physicists
tick...I can think of no better way than
sitting down and reading this book.”
—DAVID HUGHES, New Scientist

A Division of HarperCollinsPublishers

HUMAN UNIQUENESS

CHRISTOPHER WILLS
“What could be more

Washington Post Book World
& BasicBooks

,_ ISCANCER
worthy of drama than the | § & THE

storz of who we are and b di el

ow we evolved?
Wills captures the drama in a rich and “Virus Hunting will be read and
compelling narrative.”—RICHARD RESTAK, re-read for years to come.”

—New York Newsday

At bookstores or toll-free 800-331-3761
Also available from HarperCollinsCanadaLtd

Circle No. 17 on Readers’ Service Card






