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* Reduce your cycling times by 30%
» Well-to-well temperature uniformity of +/- 0.1°C

The RoboCycler™ 40 Temperature Cycler takes the most innovative
approach ever to thermal cycling. While conventional systems ramp the temperature
of a single block, the four-block RoboCycler 40 Temperature cycler uses a robotic
arm to quickly move samples from one block to another. The results? A dramatic
30% reduction in cycle times. And unmatched well-to-well temperature uniformity of
+/-0.1°C.

The RoboCycler 40 Temperature Cycler completely avoids the problem of
temperature nonuniformity. Single-block cycler blocks develop hot spots because of
the need to quickly ramp temperature. In contrast, temperatures of the RoboCycler
40 temperature cycler-well blocks remain constant throughout a cycling program.
And upon completion, the samples are safely stored in the cold block.

The system’s user-friendly interface simplifies programming. The hot blocks can be
programmed from 25° to 99°C, the cold block from 6° to 20°C. Program
information and run status are displayed on the LCD or printed to an optional serial
printer.

The RoboCycler 40 Temperature Cycler...The answer when speed and
consistency are critical.

Please contact Stratagene for the distributor nearest you.
Circle No. 36 on Readers’ Service Card

) STRATAGENE

USA:

Corporate Headquarters
Telephone: 800-424-5444
Fax: 619-535-0034

Germany:

Stratagene GmbH
Telephone: (06221) 40 06 34
Telefax: (06221) 40 06 39

United Kingdom:
Stratagene Ltd.
Telephone: (0223) 42 09 55
Telefax: (0223) 42 02 34

France:

Stratagene France
Telephone: (0590) 72 36
Telefax: (1) 44 28 19 00

Switzerland:
Stratagene GmbH
Telephone: 01-3641106
Telefax: 01-3657707



STATISTICA/wW™ (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 converied 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-

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

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

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

Domestic sh/h $10 per product; 14-day money back guarantee.
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STATISTICA/Mac™ (for Macintosh) A STATISTICA/W-compatible,
mmpmhmsivedmmlyssmdm;ﬂﬁmsymd&ﬂ@edhrthemmoshl
Large selection of statistical methods fully integrated with presentation-quality
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D
graphs; MacDraw-style tools) ® Unlimited size of files m Full support for System
7, incl. “Publish and Subscribe” m Price $595.

Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS-
ﬂ&ﬂdxammpmhmwsdecﬂmufhﬂcﬂaﬁsﬂmmdmefnﬂmphbu-
pabilities of STATISTICA/Mac ® Price $295.

416-849-0737, fax: 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol-
Kit 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500;

018-240035; Hungary: Dagent
‘achnologies, Inc., 03-3667-1110.
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Why do 7 out of 10 choose
L/XL Optima™ Series Ultracentrifuges?

r. John Noti, Ph.D. of the Guthrie Foundation in Sayre,
Pennsylvania, USA, puts it succinctly: “The XL-90 is
in a class by itself. The short run times we’re achieving

give us more time to perform actual
experiments. Programming is simple and
fast. This instrument is very reliable and
service is, as always, excellent. A remark-
able machine!”

RUN TIMES SHORTENED BY AS
MUCH AS 90%!

Beckman’s ESP™ Efficient Sedimentation
Program lets you use high performance
rotors to full advantage without danger of
precipitating gradient-forming salts. ESP
designs protocols for optimum efficiency
by simulating run conditions at the rotor’s
maximum speed. The software determines
how the salts will redistribute during the run
and automatically adjusts speed to avoid
precipitation. By applying significantly
higher forces at the early stages of the
separation process, dramatic reductions in
run times are achieved.

To simplify the set-up of subsequent
runs, optimized protocols designed by ESP
can be stored for future recall.

ENVIRONMENTALLY SENSITIVE -
THE ONLY ULTRACENTRIFUGE WITH
NO CFC'S

Asthe leading supplier of ultracentrifuges, Beckman’s concern
about the environmental impact of these instruments led to the
development of the L and XL Optima Series. These instruments

3n|

TIME (HOURS)

0 CLASSIC  ESP-OPTIMIZED

PUBLISHED RUN
METHOD

ESP-designed protocol with VTI 90
Rotor reduced run times from 36 hours
to just 2.5 hours.

are designed with no chlorofluorocarbons. Instead they
have an air-cooled drive and solid-state thermoelectric
cooling and heating modules.

Powerconsumptionisreduced to3100
BTU/hr with the L and XL — less than a
third that of other ultracentrifuges. And the
benchtop Optima TLX generates a low
2000 BTU/hr.

THE WORLD'S FIRST AND ONLY
IMBALANCE-TOLERANT DRIVE

The driving force behind Optima Series
instruments is Beckman’s proven, vacuum-
encased induction drive, now brought to a
new level of stress tolerance. This drive is
so resilient it eliminates the need for te-
dious sample weighing. Tubes can be con-
veniently balanced by eye to within + 10%
or 5 mL, whichever is greater.

MORE USEFUL INNOVATIONS
FROM BECKMAN

Beckman pushes the limits of centrifuge
technology in a commitment to increase
the efficiency of this essential laboratory
process. Still the most widely used separa-
tion technique, continual Beckman inno-
vation allows its forces to be applied in
new ways.

For more information contact: Beckman Instruments,

wide.

BECKMAN
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Thin section of Antarctic ice (from a depth of 87 meters)
observed under polarized light; the variety of colors
reflects different orientations of the ice crystals. Air
bubbles (black, about 1 millimeter across) provide atiny
record of ancient atmospheres that can be preserved in
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3P-nucleotides.

Safety, sensitivity

and resolution
all inone.

Get high sensitivity and low background in in situ hybridizations.

[a-33P]dATP (Cat. No. NEG-312H) was used to nick translate cDNA restriction fragments of various tubulin mRNAs. The resulting probes were hybridized to 10 um sections of rat
dorsal root ganglia and frozen brain sections as described by Oblinger and Pickett (DuPont Biotech Update, October 1992) and subsequently visualized with NTB2 emulsion.

A Rat dorsal root ia were hybridized to a *P-labeled 8-tubulin cDNA probe. Only the
neurons (stained yellow) show labeling. The glia cells (stained purple) display no apparent
expression of £-tubulin mRNA. Exposure time: 1 day.

New *P-nucleotides have -emissions that are
five-fold weaker than B, so they can be handled
routinely with no elaborate shielding. And with
higher emission energies than *S, they require
shorter exposure times. You get faster sequencing
audioradiographs and maintain equivalent band
resolution. *P-nucleotides are ideal for emerging
technologies such as DNA cycle sequencing,
single-stranded conformational polymorphism
and in situ hybridization.

And like all NEN® nucleotides, new **P-nucleo-
tides offer consistent results. Thanks to two DuPont
advances — our patented radiochemical stabilizer,

B A 33P-labeled 8-tubulin cDNA probe was used to detect presence of B-tubulin mRNA in

neurons from rat facial motor nucleus brain stem (heavily labeled large cells). The
smaller, purple stained glia cells do not show any apparent labeling. Exposure time:
2 days. Data courtesy Dr. Monica Oblinger, Chicago Medical School.

Tricine, and our MicroSpec specific activity analysis.
In fact, DuPont is the only manufacturer to accurately
measure the specific activity of its nucleotides using
mircobore HPLC.
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THI1S WEEK IN SCIENCE

edited by PHIL SZUROMI

Flat membranes
Two-dimensional polymer
membranes exhibit a variety of
phase transitions. A flat phase
has been predicted in numeri-
cal simulations to have en-
hanced stiffness because it is
roughened by thermal fluctua-
tions, much like the way corru-
gations strengthen sheet metal.
Schmidt et al. (p. 952) used
small-angle x-ray and light scat-
tering to study the flat phase in
a system that models the classic
tethered membrane—the spec-
trin skeletons of red blood cells.
The calculated roughness of the
skeletons from computer simu-
lations agreed well with the ex-
perimental values.

Bucky polymers
Individual buckyballs may be
joined in a polymer network by
irradiating thin films of Cg, with
ultraviolet light. Rao et al. (p.
955) used several probes, in-
cluding mass spectroscopy, Ra-
man scattering, and scanning
electron microscopy, to observe
an irreversible transformation
of the films into a different solid
phase. Vacuum-deposited films
of Cg were exposed to light from
amercury arc lamp or an argon-
ion laser. Changes in vibration-
al modes were consistent with
photopolymerization of the
films. The Cy molecules may
be connected by photochemi-
cally created =C=C= bridges.

Electrochemical
polymer processing
Conducting polymers, such as
polyaniline and polypyrrole,
have potential applications that
include use in lightweight bat-
teries and in display devices.
Most of these materials are dif-
ficult to process in that they are
insoluble and tend to decom-

Balancing act in tumor suppression
Interferons (IFNs) are proteins that can inhibit cell growth. The
expression of IFNs is controlled by two mutually antagonistic
transcription factors, interferon regulatory factors—1 and -2 (IRF-
1 and IRF-2). Harada et al. (p. 971) show that a balanced expres-
sion of these two factors is critical to the maintenance of normal
cell growth. When IRF-2 is overexpressed in NIH 3T3 cells, the
cells become transformed and exhibit increased tumorigenicity in
mice; simultaneous overexpression of IRF-1, however, causes the
cells to revert to a more normal phenotype. The anti-oncogenic
activity of IRF-1 is supported by the cytogenetic studies of Willman
et al. (p. 968), who show that the gene for IRF-1 maps to human
chromosome 5g31.1, a region that is frequently deleted in leuke-
mia and preleukemic myelodysplasia.

pose rather than melt. Li et al.
(p. 957) show that fibers of
poly(3-methylthiophene) can
be grown electrochemically by
using a capillary tube to flow a
solution containing the mono-
mer past the electrode. By
changing the capillary geom-
etry, fibers of different shapes
could be formed.

Moving into
the membrane
Steps in the adsorption and un-
folding of a protein at a mem-
brane surface were followed by
time-resolved electron paramag-
netic resonance experiments.
Shin et al. (p. 960) selectively
spin-labeled the 20-kilodalton
channel-forming fragment of a
bacterial cytotoxin, colicin E1,
with nitroxide compounds. The
fragment likely consists of eight
amphipathic o helices that sur-
round two very hydrophobic o
helices. The signal from spin-
labeled residues in solvent-ex-
posed surface loops of colicin
E1 was attenuated within a few
seconds after mixing with phos-
pholipid vesicles, reflecting the
loss of rotational mobility after
adsorption. In contrast, the sig-
nal from a residue within one of
the buried hydrophobic helices

had a time constant greater than

100 seconds, reflecting the rate-
limiting insertion of the helix
into the membrane.

Cofactor binding in
pyruvate oxidation
Pyruvate plays a central role in
both aerobic and anaerobic me-
tabolism. Muller and Schulz (p.
965) describe the structure of
the tetrameric enzyme pyruvate
oxidase from Lactobacillus, which
oxidatively decarboxylates pyr-
uvate to produce the energy-
storage metabolite acetylphos-
phate. One of the cofactors, thi-
amine pyrophosphate (TPP), is
bound by a metal ion and a
Boof unit. The spatial relation
between the TPP cofactor and
the flavin adenine dinucleotide
(FAD) cofactor suggests that ox-
idation proceeds through a two-

step transfer of two electrons.

Ras relations
Posttranslational modifications
of Ras-related proteins are re-
quired to target these proteins
to the plasma membrane where
they function in signal trans-
duction. Philips et al. (p. 977)
find that the carboxyl methyla-
tion of Ras-related low molecu-
lar weight GTP-binding pro-

SCIENCE e VOL. 259 12 FEBRUARY 1993

teins is stimulated after the acti-
vation of neutrophils with the
chemoattractant FMLP. Block-
age of neutrophil response to
FMLP by inhibitors of prenyl
cysteine carboxyl methylation
suggests that receptor-mediated
signal transduction is linked to
carboxyl methylation of Ras-re-
lated proteins.

Regulating switching
During B cell development, the
antigen-binding variable part of
the immunoglobulin gene can
bind to different constant re-
gions, a process known as class
switching. Two reports provide
insights into factors controlling
switching. Allenetal. show that
(p. 990) defects in a T cell pro-
tein block switching in B cells
and induce an inherited immu-
nodeficiency disease (see also
news report by Marx, p. 896).
Junget al. (p. 984) used mutant
mice to identify a DNA se-
quence that regulates a particu-
lar switch combination.

Gene transfer in
the brain

Viral vectors can be used to
transfer genes into differentiated
cells that no longer undergo cell
division, but in the case of cells
in the nervous system, expres-
sion from transferred genes of-
ten declines within a few weeks.
Le Gal La Salle et dl. (p. 988)
show that a replication-defec-
tive adenovirus vector can be
used to introduce a gene encod-
ing B-galactosidase into the
brain. Injection of the vector
into the hippocampus and sub-
stantia nigra of the rat-infected
neurons, microglial cells, and
astrocytes without apparent cy-
totoxic effects. Neuronal expres-
sion of B-galactosidase was sta-
ble for 2 months.

873



Major Breakthrough!

Phosphor Image Analysis
tor Molecular Biology

New Model GS-250
Molecular Imager™ System. The
Model GS-250 Molecular Imager system
represents a breakthrough in rapid imaging of
radioactivity and chemiluminescence. Now you
can image your gels, dot blots, slot blots, or any
radioactive or chemiluminescent sample quickly,
without the need for x-ray film, intensifiers, or low
temperature film storage and exposure.

The Model GS-250 Molecular Imager system
offers the following advantages over traditional
autoradiography:

Reduced Exposure Times
* Increased Sensitivity
¢ More Accurate Quantitation

* Erasable and Reusable Storage
Phosphor Screens

* Lower Cost per Image

(Microsoft, and Windows, are registered trade marks of Microsoft Corporation)

How it Works:
Simply expose your radioactive or chemi-
luminescent sample to the proprietary storage
phosphor screens. (The screens are sensitive to not
only P, but also *S, “C, **I, X-rays, AMPPD, and
others.) In minutes, you will have generated a
latent image which can be quickly scanned by the
patented fiber optic laser scanner. Displaying, ana-
lyzing, and outputting the resulting data from your
1-D or 2-D protein and DNA gels or blots is fast
and simple.

High Performance Software: Great technolo-
gy is wasted without great software! We offer
sophisticated software packages for both
Windows® compatible and Macintosh® comput-
ers; you choose the graphical user interface you
prefer. Bio-Rad software will let you quickly quan-
tify your DNA, RNA, or protein samples; perform
molecular weight analysis; plot 1-D density pro-
files or histograms; and perform a myriad of image
viewing and processing manipulations.

For more information call 1-800-4BIORAD.

(Macintosh is a registered trademark of Apple Computers, Inc.)

Bio-Rad
Laboratories, Inc.

Life Science

U.S. (800) 4BIORAD « California Ph. (510) 741-1000 « New York Ph. (516) 756-2575 ¢ Australia Ph. 02-805-5000 ¢ Austrla Ph. 0222-877 89 01 ¢ Belglum Ph. 091-8555 11 e

GfOUp Canada Ph. (416) 624-0713 ¢ China Ph. 2563146 ¢ France Ph. 01-49 60 68 34 « Germany Ph. 089-318 840 ¢ Italy Ph. 02-21609 1 ¢ Japan Ph. 03-3534-7515
Hong Kong Ph. 7893300 * The Netherlands Ph. 08385-40666 * New Zealand Ph. 09-443 3099 ¢ Scandinavia Ph. 46 (0) 8 590-73489 * Spain Ph. (91) 6617085

Switzerland Ph. 01-810 16 77 « United Kingdom Ph. 0800 181134
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LIGHT BASED DETECTION OF BIOLOGICAL MOLECULES

Western blotting

Greater sensitivity than any
other technology -
results in minutes,

often seconds!

Light Years Ahead
in Western Blotting

© Amersham International plc 1992. All rights reserved.

For Western blotting applications, ECL™ systems ® Orders of magnitude more sensitive
are simply the best! - but don’t just take our word ® Results in minutes, often seconds
for it. After just two years, ECL has become the most °

[

referenced light-based system, proving it works. Simple multiple reprobing

Hard copy results
No other system is as sensitive or as fast as ECL. Let ECL Western blotting systems help you get ahead.

Extensive bibliography -

the proof that it works

- A ]
g0 - Amersham International plc Australia France Nederland
A ‘ Amersham England HP7 9NA Sydney (02) 888-2288 Les Ulis (1) 69-1828-00 Hertogenbosch (073) 41-85-25
il Tel: 0494 544000 Belgium Germany Norway
Gent (091) 41-52-80 Braunschweig (053) 07 2 06-0  Gjettum (02) 54-63-18
Canada Iberica Sweden
Oakville (416) 847-1166 Madrid (91) 304-42-00 Solna (08) 734-0800
Denmark Traly UK Sales
. : Birkerod (45) 82-02-22 Milan (2) 5097740 Aylesbury (0296) 395222
For further mforman(.m Far East Japan USA Arlington Heights
contact your local office. Hong Kong (852) 802-1288  Tokyo (03) 38-16-6161 IL (800) 323-9750

ECL, ECL+device and Amersham are trademarks of Amersham International plc
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M FREE PEPTIDE*

¥ from the world’s price leader in peptide
products for the research community
...Chiron Mimotopes U.S.

.

O >
4 -

PEPTIDES $150

Quality custom peptides at a fraction of the cost of conventional
suppliers. Full range of quantity and purification levels. Individual or
multiple peptide synthesis, peptide-conjugates,
anti-peptide sera, multi-synthesis kits.

Also offering contract testing, epitope mapping and other services.
And now two offices to serve you.

What better reason to Celebrate ... Coast to Coast!
Call or write today

Order Toll Free:
800-733-7025 800-633-8161
West Coast East Coast

* Free peptide offer limited to one free peptide per customer (< 15-mer in length, 1mg.2 70% purity) on
next purchase of three or more peptides at our regular low price. Expires March 31. 1993.

@CHIRON MIMOTOPES U.S.
TODAY’S LEADER IN PEPTIDE PRODUCTS AND SERVICES.

West Coast: 4560 Horton Street, Emeryville, CA 94608.Tel: (800) 733-7025 or (510) 601 3316. Fax: (510) 601-3300.
East Coast: 172 Mine Lake Ct., Suite 100, Raleigh, NC 27615. Tel: (800) 633-8161 or (919) 848 4323. Fax: (919) 870-9352.

Project CM 0555.1.93
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A WORLD OF
MICROMANIPULATION AND
“MICROINJECTION.

CHOICE. FLEXIBILITY.
EXPERIENCE.

Carl Zeiss offers the most
complete selection of state-of-the-
art manipulation and cell injection
workstations available. Whether
you have a Zeiss inverted, upright
or stereo microscope, we have
the right fit for you.

«Each system is optimized
for ergonomic, high
performance operation.

«Equipment from many
manufacturers is available
including Narishige and
Eppendorf.

*Complete training and
technical support are
provided.

Why compromise your research
and use anything less? Zeiss has
a micromanipulation/
microinjection workstation to

fit every application. And

every budget.

For further details, contact
your Zeiss representative.
Or call 800-233-2343;

fax 914-681-7446.

Carl Zeiss, Inc.

Microscope Division

One Zeiss Drive

Thornwood, New York 10594
800-233-2343 » Fax 914-681-7446
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Talent runs
nour family;

NEW Fluorescence Systems
from SLM-AMINCO.

DMX-1100
Intracellular
Measurement
System

>

< Model 8100
Spectrofluorometer

* Photometry

* Microphotometry
* Fluorescence Lifetime Measurements

* Quantitative Ratio Fluorescence Imaging

Our complete line of research fluorescence measure-
ment systems covers the widest range of life science
applications. Wavelength and time drive scanning,
T-Optics™ polarization measurements, intracellular
studies using fluorescent probes, and remote fiber
optic spectroscopy are just a few examples of the
many techniques these systems can employ.

With a number of mechanical and optical design
enhancements, these systems offer improved stray
light rejection and greater sensitivity. The new
mouse-driven multitasking software combines ex-
ceptional power and flexibility with incredible ease
of use. New software features include real time 3D
acquisitions, quantitation, and both preset and cus-
tom routines for intracellular probe measurements.

We're proud of this family, and we’d like to tell
you more. Call or write to us today for new literature.

SIMGAMINCO®

A Milton Roy Company

810 West Anthony Drive, Urbana, IL 61801 USA
(217) 384-7730 (800) 637-7689 FAX: (217) 384-7744

Circle No. 15 on Readers’ Service Card




SUTTER INSTRUMENT COMPANY

PURVEYORS OF FINE GLASS TUBING

Offering a wide variety of sizes in quartz, borosilicate,
and aluminosilicate compositions for micropipette
fabrication. Available with or without internal
filament.

Quality, Consistency, and Availability you can
count on—from the leader in micropipette

technology.
= Call us for a complete listing.
—=> Sutter Instrument Company

40 Leveroni Court, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572
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custoM DNA  SYNTHESIS

PURE & SIMPLE
(and now more economical than ever)
O PRICE ¢ 5 0
[ )
+ Fis s

[0 SUPERB TECHNICAL SUPPORT
+

O IMPECCABLE QUALITY
+

O WORLD'S FASTEST SERVICE

MIDLAND

THE UNDISPUTED #1
CUSTOM DNA SYNTHESIS SERVICE

THE MIDLAND CERTIFIED REAGENT COMPANY
3112-A WEST CUTHBERT AVENUE
MIDLAND , TEXAS, 79701

PHONE 1-800-247-8766 FAX 1-915-694-2387

ATTOFLUOR™
REAL-TIME DIGITAL
FLUORESCENCE ANALYZER

FASTER. SIMPLER.
MORE SOPHISTICATED.

State-of-the-art computerized
workstation ideally suited for
kinetic measurements of calcium,
pH, cyclic AMP and other ions.

« Zeiss AXIOVERT for
exceptional fluorescence
transmission.

= Highly sensitive, compact
intensified CCD camera.

= Vibration-free excitation
filter changer for up to four
ratios per second.

« Powerful 486 class
computer.

ATTOFLUOR provides effortless
image acquisition, processing,
archiving and data file manipula-
tion. It's offered as an integrated
turnkey system, or as individual
components.

For immediate detailed informa-
tion and pricing, contact Roxanne
Moosher at 914-681-7653,

fax 914 681-7446.

Or call 800-233-2343.

Carl Zeiss, Inc.

Micrscope Division

One Zeiss Drive

Thomwood, New York 10594
800-233-2343 « Fax 914-681-7446
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The system:
Superior performance
fluorescence microscopy

The objective:
Nikon CFN
Plan Apochromat
($10).¢
1.4 N.A.

Exceptional throughput, resolution and
sensitivity clearly demonstrate Nikon's superiority
in fluorescence microscopy. Investigate over an

extended spectrum with diffraction limited micros-
copy, employing very low fluorochrome doses.

High UV transmission and large numerical
apertures are the rule throughout the wide range
of Nikon CF® fluors and CFN plan apochromats.
The 60X CFN plan apo, for instance, provides the
brightest, highest resolution images possible over
the broadest spectrum.

Call today to schedule a demonstration:
1-800-52-NIKON, ext. 133.

See us at the Biophysical Society Meeting,
Booth #'s 805 & 807
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Academic Press

Guide to Electroporation

and Electrofusion

edited by

Donald C. Chang, Bruce M. Chassy,

James A. Saunders, and Arthur E. Sowers

“Excellent instructions...Anyone who wants to use

electroporation or electrofusion in anything but a

routine fashion will find this book very useful.”
—ANALYTICAL BIOCHEMISTRY

Comb Bound: $45.00/ISBN: 0-12-168041-X

Casebound: $89.00/ISBN: 0-12-168040-1
1992, 581 pp.

Physical Forces and the
Mammalian Cell

edited by

John A. Frangos

This book examines the physical
forces—fluid shear, stretch, and gravi-
ty—that play a role in the physiology of
tissues and cellular functions.

February 1993, 400 pp., $105.00/ISBN: 0-12-265330-0

Encyclopedia of Microbiology
Editor-in-Chief

Joshua Lederberg

Hailed by leading scientists around
the world as “excellent” and “outstand-
ing,” the Encyclopedia of Microbiology
will be a standard text for many years.
The clearly written, four-volume set
describes current advances in environ-
mental microbiology, genetic and
molecular microbiology, immunology,

and many other areas in rich detail.
Four-Volume Set
October 1992, 2,518 pp., $695.00/ISBN: 0-12-226890-3

tical Microsco

g!l)erging Methods am}’ prlications
edited by

Brian Herman and John J. Lemasters
Optical Microscopy: Emerging
Methods and Applications covers
recent technical advances and new
approaches to monitoring and altering
cell physiology, observing multiple cellu-
lar activities, examining membrane

cytoarchitecture, confocal imaging of live
cell function, observation of intact organ
physiology, and lifetime imaging, plus
automated clinical imaging cytometry.
December 1992, 456 pp. $79.95/ISBN: 0-12-342060-1

Bioenergetics 2

David G. Nicholls and Stuart J. Ferguson
CONTENTS: Chemiosmotic Energy
Transduction Ion Transport Across
Energy-Conserving Membranes.
Quatitative Bioenergetics:

The Measurement of Driving Forces.
The Chemiosmotic Proton Circuit.
Respiratory Chains. Photosynthtic
Generators of Protonmotive Force.

The ATP Synthase. Secondary Transport.

Paperback: $34.50
August 1992, 272 pp./ISBN: 0-12-518124-8

Nonisotopic DNA Probe
Techniques

edited by

Larry J. Kricka

Nonisotopic DNA Probe Techniques
presents recently developed alternatives
to traditional detection methods that are
inexpensive, safe, and ecologically
responsible. This book contains chapters
on colorimetric, bioluminescent, chemi-
luminescent, fluorescent, and time-
resolved fluorescent detection methods.

Comb Bound: $39.95/ISBN: 0-12-426296-1
Casebound: $69.95/ISBN: 0-12-426295-3
1992, 358 pp.

Capillary Electrophoresis
Theory and Practice

edited by

Paul D. Grossman and Joel C. Colburn
This well-illustrated book is designed to
help you make the most of your CE sep-
arations. It includes comprehensive
information on: electroosmosis, separa-
tion efficiency; Joule heating, detection
methods; in-depth discussion of the sep-
aration principles and capabilities of the
major modes of CE; and detailed treat-
ment of the application of CE to a wide
range of molecules.

1992, 352 pp., $69.95/ISBN: 0-12-304250-X

Visit Booth 207 at the 1993 Biophysical Society Meeting

Immobilized Affinity
Ligand Techniques

Greg T. Hermanson, A. Krishna Mallia,
and Paul K. Smith

Comb Bound: $39.95

September 1992, 454 pp./ISBN: 0-12-342330-9

Volumes in the
METHODS IN ENZYMOLOGY
Series

Volume 207

Ion Channels

edited by

Bernardo Rudy and Linda E. Iverson

This book describes modern electrophys-
iological techniques for recording and
analysis of ion channels in various sys-
tems including cells in culture, Xenopus
oocytes, brain slices, cellular organelles,
and microorganisms.

1992, 917 pp., $99.00/ISBN: 0-12-182108-0

Volumes 202 and 203
Molecular Design and
Modeling: Concepts and
Applications

edited by

John J. Langone

Part A

Proteins, Peptides, and Enzymes
1991, 824 pp., $95.00/ISBN: 0-12-182103-X
Part B

Antibodies and Antigens, Nucleic Acids,
Polysaccharides, and Drugs

1991, 764 pp., $95.00/ISBN: 0-12-182104-8

Volume 216

Recombinant DNA, Part G
edited by

Ray Wu

CONTENTS (Section Headings): Isolation,
Synthesis, and Detection of DNA and RNA.
Enzymes and Methods for Cleaving and
Manipulating DNA. Reporter Genes.
Vectors for Cloning Genes. Author Index.
Subject Index.

November 1992, 736 pp., $90.00/ISBN: 0-12-182117-X

Volume 210

Numerical Computer Methods
edited by

Ludwig Brand and Michael L. Johnson
1992, 718 pp., $95.00/ISBN: 0-12-182111-0

Order from your local bookseller or directly from

ACADEMIC PRESS

HBJ Order Fulfillment Dept. DM17915
6277 Sea Harbor Drive, Orlando, FL 32887
CALL TOLL FREE
1-800-321-5068
FAX 1-800-336-7377

Prices subject to change without notice. ©1993 Academic Press, Inc.
All Rights Reserved JE/JW/AB 23023
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WITH CONGRESS

A PRACTICAL
GUIDE FOR
SCIENTISTS AND
ENGINEERS

William G. Wells, Jr.

This new guide will help
scientists and engineers gain an
understanding of how Congress
operates and how to commun-
icate effectively with its members
and staff.

William G. Wells, Jr., formerly
a senior official in Congress and
the Executive Office of the
President, is presently a Professor
of Management Science at George
Washington University.

Dr. Wells offers a practical and
authoritative orientation to the
workings of Congress. He includes
advice and step-by-step suggestions
on everything from writing your
Representutive to how to present
formal testimony.

A concise, easy-to-read man-
ual that is must reading—especially
during this transition period!

AVAILABLE NOW FOR
ONLY $12.95
(AAAS MEMBERS, $10.36)

Mail order to AAAS Books,
Box 753, Department A72,
Waldorf, MD 20604

Add $4 shipping per order. If you
prefer, order by phone (\/ISA/
MasterCard nn[\ 301-645-5643
(9am 41)111 ET)
and ask for AAAS or Fax 301-843-0159.
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cDNA SYNTHESIS

2V|74%

rse Transcriptase

The RiboClone® cDNA Synthesis
and Cloning Systems simplify
the steps involved in synthesiz-
ing double-stranded cDNA

NA from any source.

First strand synthesis is driven
by AMV Reverse Transcriptase
using either random primers or
an oligo (dT)-containing primer,

irectly by second

strand replacement synthesis
using RNase H, and DNA
polymerase |. Features:

W Choice of four
primers to fit your
cloning strategy

Xba | Primer-
Adaptor
(Cat. #C1001)
For directional
cloning
Oligo (dT)y5
Primer
(Cat. #C2100)
Not | Primer-
Adaptor
(Cat. #C3000)
For directional
cloning
Random Primers
(Cat. #C1450)
For poly (A-) RNA

M Sufficient reagents

to process up to 40ug
RNA

B AMV Reverse
Transcriptase is the
choice for RNAs
with high secondary
structure.

W A comprehen-
sive Protocols and
Applications
Guide and techni-
cal services
department are
available for your
' assistance.

M All enzymes
available sepa-
rately for your con-

venience.

o

Promega

Promeg

a Corporation

2800 Woo

ds Hollow Road

Madison, W1 53711-5399 USA

Telephone

608-274-4330

Fax

608-273-6967

Telex

62057092

In USA
A complete line of cloning systems and a packaging

system are available including Adaptor Ligation Systems,
Lambda Vectors and Arms ready for cloning and
Packagene® Lambda DNA Packaging System.

Please call: Austl. 02-565-1100, 008-22-5123 (long distance toll free); Fr. 05-48-79-99 (toll
Switz. 01-830-70-37; U.K. 0800-378994
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800-356-9526
Fax 800-356-1970

Copyright 1993, Promega Corporation
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SAVE YOUR
COPIES OF
SCIENCE

These custom-made, imprinted
cases and binders are ideal for pro-
tecting your valuable Science copies
from damage. Each binder or case
holds one volume of Science, or 13
weekly issues —order four binders or
cases to hold a complete year of
issues. Constructed from reinforced
board and covered with durable,
leather-like red material and
stamped in gold, the cases are V-
notched for easy access; binders
have a special spring mechanism to
hold individual rods which easily
snap in.

Quantity Cases Binders

One $ 7.95 $ 9.95
Two $14.95 $18.95
Four $27.95 $35.95
SCIENCE

Jesse Jones Industries, Dept. SCE
499 East Erie Avenue

Philadelphia, PA 19134

Enclosed is $ for
Cases; Binders. Add $1 per case/
binder for postage & handling. Outside
USA $2.50 per case/binder (US funds
only). PA residents add 7% sales tax.

Print
Name

Address
City
State/Zip

CHARGE ORDERS (Minimum $15): Am |
Ex, Visa, MC, DC accepted. Send card |
name, #, Exp. date. |

CALL TOLL FREE 7 days, 24 hours
1-800-825-6690 |

l—- — SATISFACTION GUARANTEED — —I

No P.O. Box Numbers Please

M-MLV

Reverse Transcriptase

] L
hoice

IS YOUrs.

RNase H Minus or

AMV Reverse
Transcriptase -
the choice is
yours!

M Four primers
available to fit your
cloning scheme-
Xba | Primer-Adaptor
(Cat. #C1620) For directional
cloning

X Oligo Primer
(i
" Not I Primer-Adaptor
(Cat. #C1660) For directional
cloning
/7 " Random Primers (Cat.
/ #C1640)
/ For poly A(-) RNA
4 | M-MLV Reverse
', Transcriptase RNase
 H Minus is the choice
for longer length cDNA’s

M Sufficient reagents to
process up to 40ug RNA

/ M All enzymes available
/' separately for your
convenience

o
Promega

Promega Corporation
2800 Woods Hollow Road
Madison, WI 53711-5399 USA
Telephone 608-274-4330

Fax 608-273-6967
Telex 62057092
in USA

A complete line of cloning systems and a packaging system
are available including Adaptor Ligation Systems, Linker Ligation Fax 800-356-1970
Systems, Lambda Vectors and Arms ready for cloning and
Packagene” Lambda DNA Packaging System. Al Rights Reserved

Please call: Austl. 02-565-1100, 008-22-5123 (long distance toll free); Fr. 05-48-79-99 (toll free); Neth. 071-217121;
Switz. 01-830-70-37; U.K. 0800-378994

800-356-9526

Copyright 1993, Promega Corporation
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Principles of

Neural Science
Third Edition

Eric R. Kandel, MD
James H. Schwartz, MD, PhD
Thomas M. Jessell, PhD

Center for Neurobiology and Bebavior,
College of Physicians & Surgeons of
Columbia University; The Howard Hughes
Medical Institute, New York, New York

with 26 renowned neuroscience contributors

The preeminent neuroscience textbook, the third edition of Principles of Neural Science,
continues its tradition as the standard textbook in the field. This state-of-the-science
resource offers a definitive, comprehensive view of neuroscience, featuring clear writing,
instructive illustrations and boxes highlighting key issues for easy referral. It's the perfect
reference for every practitioner and researcher.

The extraordinary advances that are revolutionizing neuroscience are featured, including
e Newly identified mechanisms important in the development of the nervous system
including the generation of cell lineages, target recognition, and synapse formation
e Insight into the genetic basis of diseases such as muscular dystrophy,
retinoblastoma, and neurofibromatosis

1991, 1,135 pp., 850 illus., case, ISBN 0-8385-8034-3, A8034-9, $69.50

To order this or any Appleton & Lange book,

visit your local bookstore or call toll-free
1-800-423-1359 (in CT 838-4400).

APPLETON & LANGE
P.O. Box 5630

25 Van Zant Street .
Norwalk, CT 06856

Simon & Schuster Business and Professional Group

A
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Optimize Your

And Get The
Job Done Right.

The PCR* Optimizer™ from
Invitrogen lets you determine
optimal conditions for your
PCR” reaction. This results in
higher success rates and
increased reliability. With PCR”
Optimizer”, you can get the job
done right the first time.

The success of your PCR" reactions
cannot be predetermined by
primer/template specificity alone.
Other conditions such as Mg*
concentration, pH and the presence
or absence of DMSO also effect the
successful outcome of PCR",

Each PCR" Optimizer™ kit contains
sufficient reagents for evaluating
100 PCR” reactions as well as
detailed instructions and buffer
concentrations, so you can get the
job done right the first time.

Make certain your next PCR”
reaction is a success, call...

1-800-955-6288 EXT-728

and ask for the Optimizer™, Cat. No K1220-01.

Before Optimization After Optimization

By identifying the optimal Mg

concentrations, pH and DMSO -
" [
levels you can; ’II/ ’g!g!f;’lv' gen
B Optimize any Primer/Template
Combination.

3985¢B Sorrento Valley Blvd.,
San Diego, CA 92121
Phone: (619)597-6200 * FAX: (619) 597-6201

B Generate the maximum yield and
purity of PCR” products.

BALHSHEI0-TECHNOLOGY
ODUCTS LTD
UK- Tel: (0865) 781045 Fax: (0235) 533420
France - Numéro Vert 05 90 72 49
Sweden - 020-Linjen 020 793149
Norway - Ring Grent Nummer 050 11033
Denmark - Gront Nummer 80 01 85 92
Belgium - Numéro Vert/Groen Nummer 78 11 04 68

Germany - Tel: 62-21303907
Fax: 62-21303511
Switzerland - Tel: 155-5044

Italy
Tel: 39-238103171
Fax: 39-238101465| (CELBIO

Japan
Tel: 81-356841622
Fax: 81-356841633

g .
FUNAKOSHI CO., LTD.
BDH INC., CANADA - TEL: 800-565-7933 * BIO-TRADE, AUSTRIA - TEL: 43-1-8891819 « FINNZYMES, FINLAND - TEL:
35804208077 * MEDOS, AUSTRALIA - TEL: 61-38089077 * SANBIO BV, NETHERLANDS - TEL: 31-413251115 « TAL RON,

ISRAEL - TEL: 972-8-472563 « TDI, SPAIN - TEL: 34-14091251 « ECOGEN, SPAIN - TEL: 34-934560607 * UNITED
RESEARCH/GOODMAN BIOTECHNOLOGIES, INDIA - TEL: 59 1107

* PCR is covered by U.S. Patent No. 4,683,202 issued to Cetus Corporation.
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SlideWrite Plus
makes your datalook terrific.

Scientists and technical users! Now you can try the only presenta-
—— " W tion graphics program designed specially for you! SlideWrite Plus,
— for DOS or Windows"," gives you technical graphing, word chart-
'@ ing, science figure packs, scalable fonts, freehand drawing, and

more! Supports all popular printers, plotters, and film recorders.

New DOS Version Includes: Advanced curve fitting. 100 linear
and 16 parametric nonlinear functions. Statistics and data analysis. t-Test
module, histogram, and function evaluator. Table editor. Makes it easy
to draw tables of text and numbers.

Call toll free 1-800-795-4754 or FAX 619-931-9313

Advanced Graphics Software, Inc.
5825 Avenida Encinas, Suite 105, Carlsbad, CA 92008

In Europe: BIS Bedriifs Informatie Systemen, 2980 GB Ridderkerk, The Netherlands.
Ph. +31-1804-30000. Fax: +31-1804-12377

e QU free trial disk

featured trial copy of

SlideWrite Plus. You can : 5 '
even use your own data! prove l °

No risk or obligation!

For DOS circle reader service number 29
For Windows circle reader service number 30

Include name, company, address, and business phone. Specify DOS or Windows, disk size.

Two books that are shaking the world
of science...with laughter!

Chalk Up Another One
The Best of Sidney Harris
by Sidney Harris

This “best-of-the-best” collection includes many
of his classics. Harris proves once again that
science is very funny, indeed!

Big Science

“This is the part | 2
always hate.” by Nick Downes

Anything can happen when cartoonist Nick Downes looks to
Big Science for explanations. Don’t miss out on the weird and
wonderful world of Nick Downes.

Available in bookstores or by mail for only $10.95 each
or to AAAS members for $8.75 each.

= Mailto:  AAAS Books, P.O. Box 753
~ Department A69, Waldorf, MD 20604

Add %4 shipping per order. If you prefer, order by phone (VISA/MasterCard only)
— (301) 645-5643 (9am—4pm ET) and ask for AAAS or Fax (301) 843-0159.

American Association for the Advancement of Science
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The John Ugelstad Conference Il

MIT, Cambridge, MA

19-20 April 1993

Magnetic Separation in Molecular and Cellular Biology

Topics will include:

e Subtraction & Hybridization Strategies * Genome
Sequencing * Diagnostic Sequencing ¢ Forensic
Analysis * Microbiology ¢ HIV Infection ¢ Subcellular
Separation * Gene Therapy ¢ Future Technologies

The Massachusetts Institute of Technology is honored
to host the second John Ugelstad Conference on April
19-20, 1993. The focus of this meeting will be
magnetic separation techniques in Molecular and
Cellular Biology. Distinguished speakers from around
the world will present results on the latest magnetic
separation techniques applied to virology, gene
therapy, bacteriology, clinical immunology and the
human genome project. This two day meeting will
promote the continued advancement of magnetic
separation technology in clinical and basic research.

Abstract Presentations:

Researchers are encouraged to submit poster
abstracts. Deadline for submission of abstracts is
March 1, 1993.

Special Events:

® The John Ugelstad Award ¢ John Ugelstad Review
Lecture ¢ Conference Banquet

Conference Speakers:

Anthony J. Sinskey

MIT

Robert B. Weiss
University of Utah
Annemarie Poustka
German Cancer Res. Ctr.
Richard A. Gibbs

Baylor College of Medicine
Katsumi Isono

Kobe University, Japan
Lloyd M. Smith

Univ. of Wisconsin-Madison
Mathias Uhlen

Royal Institute, Sweden

S. Mizutani

National Children's Med.
Res. Ctr., Japan

Kathryn Howell
University of Colorado

Charles R. Cantor
Boston University

Jean-Claude Chermann

National Institute of Med. Res.,
France

James J. Murtagh

Emory University

Orjan Olsvik

CDC, Atlanta

Edward F. Rossomondo

University of Connecticut

Bruce Trapnell

Genetic Therapy, Inc.

Kevin M. Sullivan

Forensic Science Service, U.K.

Ignatio Rodriguez
National Institutes of Health

The John Ugelstad Conference Il Registration Form
19-20 April 1993, MIT, Cambridge, MA

Registration Fees: $200 U.S. before March 15, 1993 ($300 U.S. Late Registration Fee)

To register, mail this form with payment to: The Secretariat of The John Ugelstad Conference Il, MIT Conference
Services Office, Room 7-111, Massachusetts Institute of Technology, Cambridge, MA 02139 Tel: 617-253-1700

Fax: 617-253-7002

Name: Title:

Organization:

Address:

City/State/Zip: Country:

Telephone: [0 Check enclosed (Piease make payable to The Secretariat of the John Ugelstad Conference i)

[J Please charge my credit card

O VISA O MasterCard Account #:

Signature:

Expiration Date:

Cancellation Policy: All cancellations must be received in writing. A refund, minus a $25 processing fee, will be made for cancellations received prior to April 1, 1993.

No refund will be made for cancellations received after this date.

ubstitutions from the same institution can be made at any time.

Sponsor’s Liability: In the event of a cancellation of this conference, the sponsor’s liability is limited to the return of the registration fee.





