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It Doesn't Take
36 Hours Anymore

3-hour separation
of plasmid and
chromosomal DNA.

Run conditions:
CsCl-ethidium bromide
gradient, homogeneous start-
ing density 1.55 g/mL.VTi80
vertical tube rotor spun at
80,000 rpm in a Model
L.8-80M ultracentrifuge.
Temperature 20°C. Eight
5.1-mL Quick-Seal*poly-
allomer tubes.

This full-speed run can only
be achieved in a Beckman
VTi 80 rotor. Send for proto-
col. Beckman Instruments,
Inc., Spinco Division, 1050
Page Mill Road, Palo Alto,
CA 94304.(800) 742-2345.
Offices worldwide.
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REACH FOR
A COOL ONE!

Introducing STRATACOOLER 11 ™
Your Portable -20° Benchtop Freezer

While at your lab bench, or any-
where your research may lead you,
the Stratacooler 1l is designed to
maintain subzero temperatures.
Within your -20° C freezer the
Stratacooler Il insulates your en-
zymes from periodic temperature
increases due to open freezer doors,
[rostfree cycles, or power loss. Your
Stratacooler Il will maintain your
enzymes at -15° C for up to two
hours at your work area.

The Stratacooler 11 has all of the
[eatures of the original Stratacooler

with several enbancements. The new Please call for a catalog and
shape facilitates transportation and details: 1-800-548-1113
bandling of the cooler. Stratacooler ——
1l is also designed for efficient
stacking and easy access using racks
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available from Stratagene. b il g e
The Stratacooler 1l accommodales 11099 North Torrey Pines Road

32 standard microcentrifuge style g"'ﬂf:g_c; ol

tubes. Each unit is thoroughly tested Technical Services: 800-548-1113

and guarantegd to pe,fomz to Technical Services: 619-535-5420
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THE NICOLET 8700 SERIES OF UV/VIS SPECTROPHOTOMETERS

Breaking with Tradition

The 8700 Series finally resolves the dichotomy of
“bigh performance” versus “ease of use” in UV/VIS instruments.

Extremely easy to use. The 8700 uses
an innovative mouse-driven interface and
“pop-up’ menus to help you make choices
quickly and easily. Operation is fast and
intuitive—it’s as simple as point and click!
You can easily access any menu for editing and
review through horizontal soft-keys, vertical
pop-up menus, and number pad windows.

Powerful performance to meet any
application need. The 8700 instruments
achieve excellent accuracy, signal-to-noise,
baseline stability, and stray light performance.
Each spectrophotometer in the 8700 Series uses
a high-efficiency photomultiplier detector for
excellent stability and a master holographic
grating for exceptional analytical linearity.
Bandwidths down to 0.2 nm provide very high
resolution for gas-phase spectroscopy, while
the 8700 optical design delivers outstanding
accuracy and repeatability at any scan speed.

Standard 8700 functions offer programmable
wavelength scanning, quantitative analysis
software, and reaction rate analysis software.
Further 8700 Series features:

¢ Comprehensive data manipulation, including
scaling, smoothing, display zoom and com-
pare, math functions, 1st through 4th
derivatives, and more.

® High-speed operation to 2000 nm per minute.
® Instant graphic visualization of reaction rates.

® Program accessories such as Enzyme
Kinetics, Multicomponent and Multilambda
analysis, and User Programming for use with
Lotus® 1-2-3® (a registered trademark of Lotus
Development Corp).
The 8700 Series makes UV/VIS spectroscopy
Jast, elegant, accurate, and extremely
easy to use. Contact us for full details.
Circle No. 288 on Readers’ Service Card

Nicolet

INSTRUMENTS OF DISCOVERY
5225-1 Verona Rd. / Madison, W1 53711 / (608) 271-3333 / Telex: 910-286-2736



Presidential candidates
discuss science

T HE contenders for the presidency
of the United States, Michael
Dukakis and George Bush, face
off on page 173—Bush on the left and
Dukakis on the right (sides of the
page). Each was asked questions about
what his science policies would be if he
is elected president in November. The
candidates considered such issues as
how priorities between big and little
science will be decided, how priorities
will be set for spending in biomedicine,
space, and applied research and devel-
opment, whether the current level of
spending for science in this country is
appropriate, what the role and status of
the science adviser will be in the next
administration, how technologic ad-
vances that affect the competitiveness of
the United States in the world market-
place will be promoted, and how sci-
ence and math education in the United
States will be improved.

Normal and reversed
fields

ALEOMAGNETIC data from deep-
sea sediment cores taken close to

the cquator in the Indian, Atlan-
tic, and Pacific oceans have provided
new information on the nature of the
dynamo in the carth’s core, which pro-
duces the earth’s magnetic field (page
252). Schneider and Kent analyzed 89
cores containing sediments deposited
during the past 5 million years. Signifi-
cant differences in the strength of the
nondipole field component were cvi-
dent during episodes of normal versus
reversed magnetic fields: the axial quad-
rupole component was always greater
during reversed-field epochs, and it may
make a substantial contribution to the
total field at reversals, when the main
dipole field collapses. One explanation
of the data is that the magnetic field has
anonreversing component as well as the
well-documented reversing component
that is associated with the main dipole
field. The source of the nonreversing
standing field is not known. The data
support an important assumption in
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many paleomagnetic studies that the
time-averaged geomagnetic field re-
mains symmetric about the spin axis of
the earth.

Diverse vasoconstrictors

ETHAL snake venoms (sarafotox-
I ins) and a naturally occurring

heart peptide (endothelin) have
similar biologic effects and strong se-
quence homology (page 268). Both
cause constriction of heart blood vessels
and both have 21 amino acids, 15 of
which are identical. Kloog et al. found
that sarafotoxins bind with high affinity
to brain and heart membranes of rats.
Binding leads to hydrolysis of phos-
phoinositides in the tissues, and a sec-
ond messenger for the mobilization of
intracellular calcium ions is produced;
calcium mobilization is crucial to the
vasoconstriction, transient hyperten-
sion, and other actions of the toxins. It
remains to be seen whether the small
differences in structure, concentration
differences, or differences in how activi-
ties of these substances are regulated
will account for the large biologic dif-
ferences of these two peptides—the
venoms can kill mice in minutes where-
as endothelin appears to serve as a nor-
mal modulator of ion channels in the
cndothelium. An increase in the pro-
duction of endothelin might be a factor
in the development of hypertension and
other diseases that involve aberrant va-
soconstriction.

Acetaldehyde and fetal
alcohol syndrome

N the Western world, fetal alcohol
I syndrome is a major cause of con-

genital anomalies, mental retarda-
tion, and delayed in utero growth. In
humans, the extent of fetal injury may
be related to the level of acetaldehyde in
the maternal circulation; this substance
is the most toxic metabolic product of
ethyl alcohol (ethanol) for cells. Karl et
al. show, using a perfusion model, that
the human placenta transfers acetalde-
hyde from the maternal to the fetal
circulation. Furthermore, the placenta

can oxidize ethanol to acetaldehyde;
thus, when ethanol but not acetalde-
hyde is present in the maternal circula-
tion, the fetus can still be exposed to
acetaldehyde (page 273). Human pla-
centas oxidized both high and moderate
levels of ethanol, indicating that fetuses
of both heavy and “social” drinkers are
at risk. The liver of the fetus has a low
capacity for eliminating acetaldehyde,
and therefore this substance may persist
and produce pathogenic effects.

Lactation-associated
peptide

URING lactation, normal mam-
D mary tissues produce a peptide

that closely resembles a mole-
cule found in tissues of patients with
humoral hypercalcemia of malignancy
called parathyroid hormone-like pep-
tide (PTH-LP). Thiede and Rodan re-
port that, shortly after the birth of
a licter and in association with lactation,
messenger RNA molecules for PTH-LP
appear in rat mammary glands (page
278). PTH-LP expression was induced
by nursing, and, if the litter was
taken away from the mother, expression
soon stopped. The mammary tissues of
nonlactating females did not produce
PTH-LP. PTH-LP is known to have
potent effects on calcium metabolism;
its newly identified association with lac-
tation reinforces the notion that it may
act as a hormone for mobilizing or

transferring calcium from bones into
milk.

Instrumentation

The feature articles and editorial this
week report on four instruments that
are being used in the biomedical, bio-
chemical, and physical sciences. The
authors discuss how each state-of-the-
art instrument works, applications for
which each is suited, and ways in
which the new instruments surpass
their precursors in design and
performance (pages 165, 209,
217, 224, and 229).
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Here are seven functions
you wont get if your HPLC auto-injector
iIsn't from Gilson

You can spend less for an auto-
injector. But you'll get a lot less
performance. Here are seven
benefits you'll miss if you don't
buy a Gilson 231/401 Auto-
Sampling Injector. Only the
Gilson 231/401 Auto-Sampling
Injector gives you all these
benefits and more.

Automated sample
1 prep saves time and
money.

For fast, reliable sample prep,
depend on Gilson’s advanced
sampling system. Save time by
automating serial dilutions and
pre-column derivatizations.

injection valve
assures reliability.

Our electrically-actuated
Rheodyne injection valve
eliminates the cumbersome gas
tanks, solenoid valves and tubing
required to drive pneumatic
valves. Besides simplifying
your HPLC system, you'll
appreciate the increased
reliability and reduced
downtime.

Electrically- actuated

Complete program-

3 mability allows
custom sample
processing.

Some auto-injectors offer only
basic injection functions. Gilson
adds random position access,
unlimited replicate injections,

variable sample patterns, and
manual interrupt for injection of
priority samples. And the 231/401
stores multiple programs for the
multi-application laboratory:.

Direct sample intro-
4 duction eliminates
sample loss.

Because samples proceed
directly to the loop filler port,
valuable sample is conserved. A
1 ul sample can be injected
with 99% accuracy.

Rinsing function
5 eliminates sample-
to-sample carryover.

Between each injection, the
231/401 rinses the injection
port, sample loading line and
the outside of the needle. This

4 GILSON

virtually eliminates sample-to-
sample carryover to assure
reliable results.

Unique detector
feedback verifies
system operation.

Unlike any other auto-injector,
the Gilson 231/401 monitors the
detector signal. It automatically
stops the run if the baseline
shifts or if an expected peak is
not detected. It also dilutes
concentrated samples if the
height of a peak is off-scale.

ensures trouble-free
operation.

Carousel racks that rotate
into position are subject
to frequent mechanical
failures. The Gilson
231/401 offers a more
reliable stationary rack
system with fewer moving parts.
Plus, 21 different racks are
available to handle up to 120
samples in popular vial sizes.

Stationary rack system

These are just a few of the
features youw’ll find in the
Gilson 231/401 Auto-
Sampling Injector.

To learn about others and to find
out how to save time and money
in your lab, mark the reader
service number below for a free
brochure. Or better yet, contact
us for a demonstration. Call us
toll-free at 800-445-7667 .

Gilson Medical Electronics, Inc., Box 27, 3000 W. Beltline Hwy., Middleton, W1 53562 USA, Tel: 608-836-1551 TLX: 26-5478
Gilson Medical Electronics (France) S.A., 72 rue Gambetta, B.P. No. 45, 95400, Villiers-le-Bel, France, Tel: (1) 39.90.54.41 TLX: 696682
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Advances in Instrumentation

cientific progress and instrumentation have become inextricably intertwined. The

discovery of new phenomena can lead to new ways of characterizing or quantifying

the systems scientists study, and advances in instrumentation can open up new ways
for conducting scientific research.

Instrumentation affects research in a variety of ways. New measurements reveal
previously unknown phenomena; quantities can be measured more precisely, accurately, and
rapidly. Each of these aspects leads to increased productivity and in many cases to the ability
to solve new problems. In addition to these traditional measures of value, however, are
hidden or less quantifiable ones. An especially critical aspect of improved instrumentation is
the ability to catch errors and wrong assumptions quickly. An incorrect assumption may lead
to extended efforts that ultimately prove futile. Modern instrumentation often allows the
recognition that one is on the wrong path and thus saves the experimenter from a long and
unproductive journey. Also, more alternatives can be explored with less extensive effort. The
consequent increase in productivity in some fields has been remarkable.

Instruments come in a variety of styles, shapes, and prices. Commercial instruments
have costs that range from thousands to hundreds of thousands of dollars. For many
scientists, commercially available instruments such as Fourier transform infrared, nuclear
magnetic resonance, electron paramagnetic resonance, x-ray, and mass spectrometers, and
the mutual coupling of these instruments with various separation technologies, have
revolutionized the nature and complexities of the problems on which they work. One-of-a-
kind instruments—accelerators, synchrotron light sources, neutron sources, free electron
lasers—lie at the other end of the scale. These generally are used to make measurements that
simply cannot be made in any other way.

Between these two extremes we have a most interesting area—instruments that are still
in the process of laboratory development. Their impact derives in part from applications to
immediate tasks in the laboratory of their developers. But there is also the possibility that
these instruments will become widespread in their availability and usefulness, and join the
ranks of commercially available instruments used routinely in many laboratories and in the
field. The instruments described in this issue fall largely into this category. We present a
selection, from many that might have been chosen, of state-of-the-art techniques that have
the promise of being seen in many laboratories during the next few years.

Hansma, Elings, Marti, and Bracker describe scanning tunneling microscopy (STM)
and atomic force microscopy (AFM). These techniques were recognized immediately for
their ability to provide direct views of the atomic domain. Surface details at the atomic level
of graphite, organic conductors, and adsorbed atoms are displayed. Thin conductive metal
coatings allow viewing of biological materials. The AFM provides a nondestructive view of
organic materials that are nonconducting. Possible future applications, including dynamic
studies, are described.

Clarke and Koch describe progress in SQUID magnetometers, which are among the
most widely used superconducting devices. This is probably the first application in which
high-temperature superconductors are playing a role. In this article the advantages and
disadvantages in the applications of this new technology are discussed.

Gordon, Huang, Pentoney, and Zare describe capillary electrophoresis. The resolving
power in separation and the great sensitivity of this new, relatively simple methodology
make it almost certain that it will become a mainstay of the analytical community.

Finally, Landergren, Kaiser, Caskey, and Hood describe the area of DNA diagnostics.
Molecular science and the ability to perform automated analyses are making it possible to
undertake the solution of a very large number of important, disease-related problems.

Zare, quoting Joshua Lederberg, points out the often unacknowledged role which
instrumentation plays in research. This issue of Science acknowledges that role and shows
that the way in which we are able to carry out our science has a profound impact on the
science that we are able to do. Advances in instrumentation continue to open new horizons.

—JOHN 1. BRAUMAN, Department of Chemistry, Stanford University, Stanford, CA 94305
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The IBF pH/Ion Conductivity Meter...
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CALIBRATE SLOPE ZERO GAIN .

A1

Versatile, economical — saves time & money!

This dual-purpose, in-line meter continuously Desalting Application

i ioni A sample of 1 mg/ml BSA in 1M NaCl was eluted with 20mM Tris-HC!, pH 8.6 on an IBF Trisacryl
momto.rs pH and ionic strength. Takes the guesswork GF-05 LS column (5cm x 10cm) at 20cm/hr. Red: Alternate pH (A) and lon Strength (B). Black: UV
out of liquid chromatography!

Saves time! Reduces column turnaround! Saves buffer!
Conserves expensive reagents! Cuts preparation and
equilibration time through precise determination of
chromatographic conditions.

Versatile! Can be used with high or low pressure,
analytical or preparative systems!

For complete product information, call 800-752-5277.

Trisacryl® e Spherosil® e Spherodex® e Ultroser® e Ultrogel®

IBF Biotechnics Inc. 8510 Corridor Road-Savage, MD 20763-USA
Telephone: (301) 498-0511/0512/0513 Toll free: (800)752-5277
Telex: 229870 -Telecopier: (301)490-4802

biotechnics |BF SA, 35 avenue Jean-Jaures, 92390 Villeneuve-la-Garenne, France
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Environmental
Control
From Percival

t,
{
Have control of the environment with a biological,

insect rearing, dew, or plant growth chamber from =

Percival. Whether you need a table model or a C‘@W
giant walk-in, Percival has the knowledge, experi- '
ence, and quality product line to meet your specific

needs. Or, Percival will prepare a recommendation Percival Manufacturing Company
to fit your requirements. Write today for more in- P.O. Box 249 Dept. S-10  Boone, 1A 50036
formation and the complete Percival catalog or call ro .The Lipie rm }immbl:wﬁéiogiml

5 s, Insect ng A y
collect 515/432-6501. i gy g N hoghil g hantils
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Did you feelll
frustrated be-
cause you had
to go through a
long dialog with |

yOUf [nS,[rumentz 'r | * KONTRON INSTRUMENTS
[ Group Headquarters:
Did you ever try i The relieving secret:  © [iuliaiei ittt
to quickly check g INSTANT DISPLAY B
; [ For further information please contact
the Absorbance §& Al our local Kontron Instruments Company
of your sample? e Bl Austria (Vienna) (0222) 692531
S S France (Montigny-le-Br.)  (01) 30438152
West Germany (Munich)  (081) 656060
Great Britain (Watford) (0923) 245991
Italy (Milan) (02) 50721
Japan (Tokyo) (03) 2634801
Sweden (Stockholm) (08) 979700
Spain (Madrid) (01) 7291155
Switzerland (Zurich) (01) 4354111
USA (Everett, Mass.) (0617) 389-6400

toll-free  (0800) 3433297
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I1BM has the chemical solutions

youve been looking for.

The more complex your chemistry problems, the simpler the solution: IBM
scientific computing for chemistry.

Featuring a wide variety of IBM systems, specialized applications, development
tools, service and technical support, IBM’s chemical solutions allow chemists to manage
information more effectively and work more productively.

IBM’s scientific computing for chemistry combines both IBM’s extensive application
library and a wide variety of popular, third-party software packages. Together, they
cover a vast array of disciplines and operations within the chemical industry:
computational chemistry, structural and relational data bases, PC - and host-based
technical publishing, laboratory information systems, high-resolution imaging,

IBM and Personal System/2 are registered trademarks of IBM Corporation. © IBM 1988.



statistical analysis, and much more.

The unparalleled breadth of the IBM product line lets you put the exact amount of
processing power you need exactly where you need it—from IBM® Personal System/2°
computers in the lab, to departmental systems, to the most powerful IBM systems with
supercomputing capabilities. Plus, IBM connectivity across the board means that all
your systems will work together today, and grow together as your requirements do.

From research to manufacturing, workstations to supercomputers, IBM is your
chemical solution.

To find out more, or to have an IBM Marketing Representative contact you, simply
call 1-800-IBM-2468, ext. 40.

E The Bigger Picture



Bring the facts to light

With 55 um resolution
and 4 OD

The new UltroScan® XL is a laser
densitometer that overcomes the diffi-
culties of accurately quantifying elec-
trophoretic gels. With the pin-point
precision of laser light, the resolution
achieved is an incredible 55 um. This
means that significantly more infor-
mation can be found and quantified
from even the most closely stacked
bands in IEF gels, PhastGel™, as well
as 35 mm transparancies of your re-
sults.

The power of this intense helium-
neon, laser light source guarantees a
linear range of up to 4 OD. Conse-
quently gels with high background,
blotting membranes, autoradiograms
and the darkest of bands can all be
scanned with exceptional accuracy.
And using a unique, single-dimension,
area scanning feature you can fully
quantify bands, dots and spots of
varying widths.

Plus 2 integration and
4 background subtraction
methods

The GelScan™ XL Evaluation Soft-
ware allows you to analyse, even more
accurately, the data obtained from
this penetrating laser densitometer.
To compensate for distortions such as
variations in staining and sample load-
ing, you can create standard curves
using internal and external standards.
The GelScan XL gives you the choice
of four, powerful background subtrac-
tion methods to cover all situations,
from a slight baseline drift of a gradi-
ent gel, to the complex background
variation of a badly destained blotting
membrane. And partially resolved
peaks can be accurately quantified
using Gaussian fit integration.
GelScan XL software is as user-
friendly as it is powerful, offering
component identification not only by
peak positions and peak numbers, but

also by isoelectric point, molecular
weight and by name.

The combination of UltroScan XL
and GelScan XL will give you incom-
parable accuracy and reproducibility.
A combination to help you bring new
facts to light.

Contact your local Pharmacia-LKB
representative today for some reveal-
ing facts about revealing facts.

€ UNITED IN SEPARATION

Pharmacia LKB Biotechnology Inc. Piscataway N J 08854-1327, Information: (800) 526-3618, in NJ: (201) 457 80 00.
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How can this exciting new system
help protect both your laboratory animals

and personnel from contamination?

The dumping of cage bedding and animal waste can Now this new Lab Products partial containment
create—and then lead to—the inhalation of aerosolized system substantially reduces the level of airborne
contaminants by animals and lab personnel. Such contaminants by restricting all cage dumping to the
animal exposure can interfere with—or even jeopardize inside of a negative air flow cabinet; that is, with air
—research studies. And inhalation of contaminants by flowing from the room and into the cabinet. The
personnel can result in serious health consequences. aerosolized particulates are washed out of the
Up until now, this has been the weak link in the animal airstream by a remarkably effective three-stage filter
facility contamination-containment chain. system and so clean HEPAHfiltered air circulates back
into the room.

In addition to designing a system that would be
effective in scrubbing the air, there were two other
major objectives:

 to design a “human-engineered” system that

would be comfortable to use and easy to clean
¢ to design a system that would be easy to
maintain; that is, one in which filter or other
maintenance was simple and straightforward.
These goals, too, have been achieved.

There are other features/advantages/benefits of
the system described in detail in our brochure. To
request a copy, please use the coupon, or drop us a
line, or call us at 201/843-4600 or 800/526-0469.
Fax: 201/843-6040.

lab products Inc
a DiolI¥HE company

255 West Spring Valley Avenue
Maywood, New Jersey 07607
201/843-4600 Fax: 201/843-6040
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Lab Products, Inc.
255 West Spring Valley Avenue
Maywood, NJ 07607

Dumping animal beddihg waste from cage.

O would appreciate a copy of your Waste Management System brochure.
OId like to know more about your videotape on this system. .

OId like to speak directly to a technical sales representative.

0 1d welcome your comprehensive catalog on animal care products.

Title
Dept.

Organization

Address

Removing optional paper bag. Removing optional burn box

with polyvinyl liner. Phone

r
|
|
I
I
I
|
|
I
I
I
I
: Name
|
|
I
I
I
I
|
|
|
I
I
I
I
|
|

Patents appliedfor ~ Copyright © Bio Medic Corporation, 1988.



The new Carl Zeiss Microscope
Systems extend the performance and
capabilities of the modern light
microscope to meet the ever growing
demands of science and industry.
State-of-the-art light microscopes

THE BRID GE FROM CL AS SIC AL LIGHT with unexcelled ICS optics are com-

bined with the latest technologies
MI CROS C OPY T O for specimen handling, information
retrieval and processing.
The results, in terms of resolution,

ELE CTRON MICROSCOPY, content and reproducibility, far exceed

anything previously attainable with con-

ventional instrumentation. Now the
LSM MI CROSCOPE SYSTEMS * most sophisticated techniques in micros-

copy can become a routine part of your

F ROM CARL ZEISS. research.

The LSM Microscope Systems from Carl  ventional light microscopy and laser ware with a hard disk for image mass
Zeiss with their specially selected lasers  scan microscopy at any time. storage;
and ICS optics offer excellent resolution All functions are activated and ® video printer for instant and high-reso-
and superb confocal depth contrast. The  controlled from the clearly arranged lution 35 mm photography.
zoom system allows the total magnifica-  control panel. ® interfaces for external computers.
tion to be changed by up to a factor of 10 The following are only some of the LSM Microscope Systems - for cell
- with constant image brightness and no  possibilites offered by the LSM Micro- biology, genetic research and experimen-
objective change. scope Systems: tal neurology and pathology.

A perfect electronic image is pro- ® confocal fluorescence with high

duced by point-by-point scanning of the detection sensitivity for perfect optical

specimen with a focused laser beam and  sectioning;

by direct digitization of the measured @ high resolution images - also in For the full story, contact the
values. The exceptional advantage of the  confocal reflection contrast; Quantitative Microscopy Group at
LSM: the user can switch between con- ® future-oriented, flexible system soft- (914) 681-7736.

Carl Zeiss, Inc.

CARL ZEISS
MICROSCOPE
SYSTEMS

MPM Microscope Photometry
One Zeiss Drive
Thornwood, NY 10594
LSM Laser Scan Microscopes 914 - 747 - 1800

For literature circle reader service number 174
For literature and demonstration circle reader service number 175
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LABORATORY
CONTAINMENT
TRAYS

Tekmar's laboratory containment trays
allow you to isolate hazardous or toxic
materials spills in the lab within a de-
fined area.

FEATURES/APPLICATIONS

e Contain spillage of Radioisotopes,
Hazardous Chemicals, stains

® Easy portability

e PVC base with easy clean, clear PVC
liner

o Stable, non-tipping edge design

Circle No. 185 on Readers’ Service Card

MINI COOLIT ICE CONTAINER

Tekmar's new Mini Coolit ice container
is perfect for cooling microcentrifuge
tubes. Compact size, 6 x 12 x 12cm,
takes up little bench space and does
not waste ice.

e Expanded PVC construction

® Acrylic racks for 1.5ml or 0.5ml tubes

Circle No. 188 on Readers' Servig
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NEW POLYSTYRENE
TEKRAK

Tekrak features two interchangeable in-
serts for 1.5/0.5 ML microcentrifuge
tubes as well as tubes up to 13mm dia.
The removable insert allows the place-
ment of the tubes in ice or a water
bath for decanting of solutions.

FEATURES
e Contamination control e Compact

e Freezer storage ® Low cost
e No frost over
Circle No. 186 on R ' Service Card

BETA RACK

The new Beta Rack, constructed of
10mm acrylic, is ideal for storage of low
level radioisotopes on the lab bench.
Unique to the Beta Rack are removable
inserts for 32 x 1.5ml or 32 x 0.5ml
centrifuge tubes. With the rack re-
moved, the box can be used for storage
of radioactive waste
or chemicals.

FEATURES

e Hinged
lid

e Excellent
optical
properties

® Removable

rack insert

Circle No. 189 on Readers" Service Car

HIGH QUALITY PRECISION \
MICRO-CENTRIFUGE
TUBES

Open and close 1.5 ML microcentrifuge
tubes as often as you like—easy open
—yet seal securely.

FEATURES

@ Unique writing surface

@ Color coded (5 colors)

e Easy open, secure seal

e Low cost $29.95/m e Graduated
Also available, a 1.5 ML microcentri-
fuge Tube Rack with safety cover will
accommodate 40 tubes in an area 8 x
16 cm. Racks can be stacked and cou-
pled, they are also autoclavable.

PRECISION MICROTIPS

Micropipette tips, precision made and
accurate will fit most brands of auto-
matic pipettes. Tips from 5 to 100 ul
are yellow. Tips from 101 to 1000 ul are
blue. This assures the proper selection
of the correct tip.

FEATURES

@ Boxed in an autoclavable box

@ Universal tips fit most micropipettes
e Precision made

e Low cost

Circle No. 187 on Readers’ Se

CALL ORWRITE FOR

CATALOG

FREE SAMPLES!

CALL TOLL FREE

) 800-543-4461

IN OHIO

J 800-344-8569 JJ

Tekmar

P.0. Box 371856 e Cincinnati, Ohio 45222-1856
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Before You Choose a Densitometer,
Try Scanning This Ad.
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With a conventional densitometer, it And once you've collected the data, it’s
takes 10 hours to scan the dot blot shown above.  easy to analyze it using the 300A’s “Windows” ™
Molecular Dynamics’ new 300A Computing based analysis software. Display and expand
Densitometer takes less than 3 minutes. sections of the data for better viewing. Use the
That’s 200 times faster. mouse to select and plot line graphs. Determine
Why? Advanced spatial imaging technology  molecular weights. Automate quantitative 1-D
and a high-efficiency light collection cylinder and 2-D analyses. Integrate peak volumes
are the keys to the 300A’s speed and accuracy. and transfer the results to a spread sheet for
It scans the entire sample, not just a single statistical analysis. And do it all without
track at a time, re-inputting data or re-running samples.
Not only do you get results faster, you So, if you're in the market for a densi-
also get increased dynamic range and better than  tometer, send for our free booklet, How to
1% accuracy. Choose a Densitometer, and save a lot of time.

Molecular
Dynamics

Innovative Optical Systems for Molecular Biology

Molecular Dynamics, 240 Santa Ana Court, Sunnyvale, CA 94086, (408) 773-1222

Windows is a trademark of Microsoft Corporation.
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Pure &
Simple

They say that variety is
the spice of life. But the
variety of life insurance
products in the marketplace
today poses a bewildering
prospect—even for the
most educated customer.
Which is why it’s refresh-
ing to know that there’s
still a kind of life insurance
whose appeal lays in its
simplicity.

Not only is AAAS Term
Life the purest kind of life
insurance available, it is
also the least expensive.
And now that Group Rates
have been cut another 15%
effective 4/1/88 (they were
also cut 10% last October),
AAAS Term Life is an even
better bargain.

If you're interested in
applying for coverage from
$15,000 up to $240,000,
and wish to request gener-
ous protection for your
family, too, the next step is
simple.

Contact the Administra-
tor, AAAS Group Insurance
Program, 1255 23rd Street,
N.W., Suite 300, Washing-
ton, D.C. 20037, or call
toll-free (800) 424-9883 (in-
Washington, D.C. call 296-
8030). They will be pleased
to answer any questions
you may have about this
valuable member benefit.

A Visionary

BioScan® OPTIMAS™ pro-
vides visionary solutions to
the problems of collecting
and analyzing data from
images. OPTIMAS - the Opti-
cal Measurement and Analy-
sis System- integrates com-
plex image processing tech-
nology with scientific tech-
niques in an easy to use soft-
ware package. OPTIMAS of-
fers the most comprehensive
set of capabilities in the in-
dustry. With OPTIMAS you can
enhance images, extract
features and collect data,
graph and analyze data, and
communicate with other pro-
grams for data analysis, pres-
entation and publication. You
can even automate your sci-
entific procedures and add
capabilities to enhance the
power of OPTIMAS. Yet OPTI-
MAS is modestly priced and
compatible with mainstream
hardware and software. OP-
TIMAS is the productivity tool
for collecting and communi-
cating information from im-
ages. Call 800 635.7226 for
the location of your nearest
authorized BioScan OPTIMAS
dealer.

BioScan Incorporated

170 West Dayton, Suite 204
Edmonds, Washington 98020
Toll Free 800 635.7226

Circle No. 261 on Readers’ Service Card

(T RaRRAARAQA o



BioVision, a Complete, Integrated Imaging Microscope Workstation
Designed Especially for Cell, Developmental, and Molecular Biology.

A\ BIOVISION SYSTEM

One of the newest revolutions in
biology is the capability to detect and
quantify molecules and characterize
physiological properties of living cells
and tissues using antibodies,
DNA/RNA hybridization probes, func-
tional fluorescence analogs, and
physiological indicators. BioVision is
your entree into this revolution.

The BioVision system integrates the
optical, mechanical, and computer
hardware and software components
essential for performing fluorescence,
dark field, polarized light, phase
contrast, interference, and bright field
microscopy. The complete, integrated
BioVision system includes

* Microscope

* Stage, Shutter, and Filter Automation
* Vidicon and CCD Imagers

* Host Computer

* Real-Time Image Processor

* High-Resolution Color Monitor
 Mass Storage Device

* Hardcopy Output Device

* Biological Application Software

* Multiprobe Custom Filter Set

A\ BIOLOGICAL SOFTWARE

BioVision combines an intuitive, inter-
active user interface with over 20 man-
years of biological application software
development to provide an extensive
set of software functions, including
* Multiprobe Fluorescence Analysis™
* Ratio imaging
* Automated image acquisition and
microscope controls
* Noise reduction and illumination
correction functions
* Real-time background subtraction,
averaging, and histogram processing
* Image enhancement using spatial and
freqency domain filtering techniques
* Intensity transformation functions
* Quantitative feature analysis functions
* Image statistics and dimensional
measurements
« Graphics and annotation
* Multiple image display capabilities
All software functions are controlled
via-a menu conveniently displayed on
one side of the screen or by single-
stroke command keys. User-specific
functions can be added via the host
computer and the Perceptics
Command Language.
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A\ CUSTOMER SUPPORT
Perceptics provides complete support
for installation, on-site training,
hardware/software update services,

and consulting services. Each BioVision
system comes with thorough documen-
tation, including a Technical Manual
and User's Guide, and a one-year
membership to the Perceptics

Certified Users’ Program.

perreptics’

Perceptics Corporation

725 Pellissippi Pkwy., P.O. Box 22991
Knoxville, TN 37933-0991

(615) 966-9200 FAX (615) 966-9330

For research use only. Not for use in diagnostic
procedures.

BioVision and Multiprobe Fluorescence Analysis
are trademarks of Perceptics Corporation.

©Perceptics Corp. 1987



Lower capital investment
Lower operating expense
Lower set-up time

Lower maintenance

Higher efficiency

* Direct on-line PTH amino acid analysis
* Easy sample loading

* No Polybrene* or pre-cycling required

* Rapid software editing even during a run

Higher productivity
* Rapid viewing of sequencing results
« Easy operation even for first-time users
» Engineered for greater reliability

Prtons 1 2020 ProteinPeptide Sequencer and
PI 2090 Integrated Micro-Sequencing System are
designed to streamline your protein sequencing appli-
cations by providing exceptional performance, reliability
and sensitivity at a price you can afford. With our
sequencers integrated fluid delivery system*
sample support+ and self-sealing reaction
cartridge,* we can help simplify your micro-
Sequencing processes.
The precise, customized technology of
our Integrated System — featuring a Porton-
enhanced Hewlett-Packard 1090 L microbore
HPLC —allows direct on-line analysis and quant-
tation of PTH amino acids. And, instal-
lation, training and service are handled
directly by a Porton Instruments cus-
tomer service engineer.
For more information about Porton’s
line of prolein sequencing instrumenta-
tion, call us toll-free at 1-800-822-6333.

Pl

Now Available! The Pl 2090 THE PORTON :::::--. "
Integrated Micro-Sequencing System  PROTEIN Rl
“Polybrene® is a regislered frademark ol Abbolt Laboralories s E a” E ”c EB T%?%E:ﬁ;é S:Jguéz]gzlo;::?:

*tPatents pending. © 1988 Porlon Instruments SAREL

Circle No. 224 on Readers' Service Card



New Advances in Interactive Laser Cytometry

Introducing the ACAS 570 ..

Advanced Instrumentation for:
® Adherent Cell Sorting
® Quantitative Fluorescence Analysis

JAPAN: stee: BB ¥4 FRANCE: CVTOLAB BENELUX: DALTON o &%
WRMMAT/ XL )N XX EHES-7-5 8, rue Bastlat P.O. Box 154 - NL 5140 AD Waalwijk - The Netherlands
203(877)8111 B134 j{_alwo gl)geg:l;zwuve Tel. (0)4160-31225 - Telefax (0)4160-41265
el. : .61.43.

Telex : 689497 F

© 1988 Meridian Instruments, Inc.




. . The Cytometer for All Reasons

Reason | Interactive
# Laser
Cytometry

Only the ACAS lets you
harness the power of the laser
for interactive experimentation
with adherent cells. Interactive
techniques include: photobleach-
ing of fluorescent probes to
make real time measurements of
cellular dynamics (for example,
receptor membrane mobility, endosomal movement, and intercellular
communications); microsurgery of cellular components; ablation of cells;
and sorting of cells.

Only with the ACAS can you isolate an individual adherent cell for
cloning or mRNA phenotyping in minutes, even at frequencies of one in a
million. And use a variety of fluorescence techniques that offer you new
strategies for “mutant hunting.”

When you want interactive laser cytometry you need the ACAS 570

Interactive Laser Cytometer.

CHO cell isolated by “Cookie Cutter”
technique. (Courtesy of Dr. Margaret Wade,
Meridian Instruments)

Reason | Quantitative
# Fluorescence
Measurements

Only the ACAS provides
precisely targeted and controlled
laser illumination to give you
maximal fluorescence signal
with minimal photobleaching
for optimal quantitation.

The ACAS 570 unleashes
the power of fluorescence provid-
ing you with reproducible quan-
titative assays of cellular
biochemical and physical activity.
Single or multiple measurements and ratioing of simultaneous emissions
givze you real numbers for quantitation ranging from DNA to pH, and cytosolic
Ca

Cholecystokinin induced increase in intra-
cellular calcium levels in human small cell
lung cancer cells. Only 2 cells responded to
cholecystokinin, whereas all 4 cells re-

sponded to carbachol as evidenced by the

later peaks. (Courtesy of Dr. Ronald Barrett,
Abbott Laboratories.)

When you want to make quantitative fluorescence measurements you
need the ACAS 570 Interactive Laser Cytometer.

MERIDIAN

Bringing Analytical Power to
the Cell in Culture

2310 Science Parkway

Okemos, Michigan 48864

Reason | Sensitive

# Fluorescence
Measurements

The ACAS 570 uses a
focused laser spot and advanced
photometric detection to give
you the sensitivity needed for
fluorescence analysis of cells.
With the ACAS you can label cells
with the lowest detectable dye
concentrations, to minimize
interference with normal cellular
functions; perform multiple measurements on the same cell with little or
no photobleaching; and detect fluorescence when only a small number of
sites are labeled.

When you want to make sensitive fluorescence measurements you
need The ACAS 570 Interactive Laser Cytometer.

Detection of 30-60 copies of ABL mRNA by
in situ hybridization in the leukemia cell
line, K562. (Courtesy of Dr. Joel Bresser,
M.D. Anderson Hospital.)

Reason | Versatile

# 4 Integrated

Instrumentation

From cloning cells, to
fluorescence imaging, and mea-
suring rapid calcium fluxes, the
ACAS Interactive Laser Cytometer
is the only instrument that
provides you with such a broad
range of cell and molecular
biology applications. The model
570 with advanced computer
and detection systems offers you
even more power and versatility with new options such as confocal fluores-
cence imaging and video processing.

When you want versatile integrated instrumentation you need the ACAS
570 Interactive Laser Cytometer.

Overlay of phase contrast and two fluores-
cence images of a 313 cell labeled with
acridine orange (Green: nucleus; Red:
lysosomes). (Courtesy of Dr. Margaret
Wade, Meridian Instruments.)

Reason | Exceptional
# 5 Technical

Support

Answers to your questions about applications or instrumentation are
immediately available with a call to our dedicated group of cell biologists,
engineers, and computer scientists.

When you want exceptional technical support you need the ACAS 570
Interactive Laser Cytometer.

These are only five of the many reasons why the ACAS 570 is
The Cytometer For All Reasons.

Call us now at 800-247-8084 to explore your reasons.
(In Michigan call 517-349-7200.)

Visit us at our booth (D105, D107) during the Neuroscience
Meeting in Toronto, November 14-17, 1988.
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Unlocking
the unknown.

In bioscience research, every step is a
journey into the unknown. At Millipore,
we have the tools and technologies fo
help you find the answers taster.
MilliGen/Biosearch synthesis and
sequencing. With the widest range of
reagents and instrumentation, we're
putting new discovery power into labs
of all sizes. Our H-Phosphonate and
patented B-cyanoethyl chemistries are
producing purer oligomers in less time,
and the affordable Cyclone™ brings
reliable DNA synthesis within the reach

of almost any facility. MilliGen/Biosearch
PepSynthesizers™ let you choose Fmoc
or t-Boc protocols. And Covalent Se-
quencing of our ProSequencers™ opens
the door to new levels of performance.
Waters™ high performance liquid
chromatography. Advanced chemis-
tries and equipment from Waters offer
fast analysis and purification of proteins,
peptides and nucleic acids. For example,
the Waters Pico-Tag® System determines
the composition of 50 times less protein
than traditional methods. Preparative



systems like our Delta-Prep™ 3000 and
Waters 650 can scale up isolations to
milligrams and grams without compro-
mising purity, recovery or activity. And
our new Gen-Pak™ columns provide
one-hour, one-step purification of oli-
gonucleotides, restriction fragments
and plasmids, with the same resolution
as electrophoresis.

Millipore membrane products.
Besides laboratory mainstays like
Milli-Q" water systems and a variety
of sterile filtration products, we're de-

veloping novel devices that make re-
search simpler, and help you achieve
results that were previously impossible.
Our Immobilon™-P Transfer Membrane
significantly improves the efficiency and
sensitivity of protein blotting protocols.
Millicell® Culture Plate Inserts enhance
cell studies by mimicking in vivo growth
conditions. And time-saving Millipore
tangential flow systems are reducing
the time it takes to grow and harvest
cells, antibodies, viruses and other bio-
active materials.

Ask for our “Dimension" series of
technical briefs. From cell harvesting,
to protein and peptide purification, to
the synthesis and sequencing of active
biomolecules—Millipore tools and
technologies for bioresearch can help
uncover new areas for exploration.

To find out how, circle Reader Service
Card or call 1-800-225-1380, Ext. 2298.
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2BO/260 260/280 PROTEIN NUCLEIC ACID

0.8590 0.5012  1.9951 16.774 36.513
2.0000 0.0860 0.4560 0.8760 0.4940 2.0244  7.7611 37.447
3.0000 0.0860 0.4620 0.8930 0.4912 2.0361 4.1989 38,300




This is the future

of affinity
C

Aﬁimty chromatography
without labonous
resinpre
or dlﬂi(!llll, e-up"

Inaone-piece
microporous support
that makes glass columns
obsolete?

Enter the new age of affinity with
Nalgene Affinity Chromatography
Products. Get excellent reproducibility,
fast flow rates, and high yields. Without
the hassles of columns.

hromatography.,

Fraction#

Low pressure requirements mean
you can use standard syringes. Purify up
to 8mg of protein—with no ligand
shedding and very low non-specific
binding. Stable ligand binding permits
multiple reuse. And when it’s time for
scale-up, simply stack units or matrices.

The new age of convenience.

Nalgene Affinity Chromatography
Units and Matrices are ideal for appli-
cations from monoclonal antibody
purification to enzyme immobilization.
Compact and cost-effective; activated
or bound with Protein A. Available only
from authorized Nalgene Labware
dealers worldwide.

. Then elute the concen-

Thisiswhy.

ELUTION

Why wait any longer for more
convenient affinity separations? The
column is history. It’s time for Nalgene
Affinity Chromatography Products.

£1988 Nalge Company
L . e

I alge Company

Na]gene‘ Brand Products
| FvD ouT MORE-FREE.
f
g

Ask for more information on
new Nalgene Affinity Chroma-
tography Products. Attach
this coupon to your business card or letter-
head and mail today. Or call (716) 586-8800.
Nalge Company, A Subsidiary of Sybron
LC()rp. ,B0ox 20365, Rochester, NY 14602-0365 sci-11
. N S B S -

The Nalgene Unitisready Remove excess unbound Monitor eluted fractions Wash the unit with sample
to use. Simply pass sample sample and contaminants trated purified sample as  to locate purified protein  buffer and it’s ready
through the unit several by washing with a suitable sequential fractions or peak. It’s just that simple.  to reuse. (Or store with
times using two syringes.  buffer. in batches. antibacterial agent.)

Nalgene Affinity Chromatography Products
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ABILITY TO EXCELL

Now you dont

EXCELL: Superior Fmoc chemistry
teamed with an easy-to-use
automated peptide synthesizer.
EXCELL is a complete, easy-to-use
synthesis system that includes hardware,
software and chemistry.

Now researchers of all kinds have the
unprecedented ability to produce high
quality peptides economically.

Disposable amino acid cartridges,
prepackaged reagent kits, and Biosearch’s
Expert System Software make EXCELL
the ideal system for laboratories requiring
simple completely automated peptide
synthesis.

have to be an expert
to synthesize a peptide.

EXCELL: Simply the most
economical automated peptide
synthesis system available.

Optimized synthesis parameters and
reagent calculations are automatically
provided for synthesis of any peptide on an
economical 0.1 millimole scale.

The disposable, bi-directional flow
reaction column is packed with Biosearch’s
new PAL™ (peptide amides) and PAC™
(peptide acids) supports for improved
product yield.

BOP and HOBt activation for Fmoc-
mediated synthesis simplifies and
accelerates the procedure as it eliminates
the need for HF cleavage.

MiliGen/Bioscarch zs e g s s grzzsaen
Division of MILLIPORE ™" “*** TeLEx: 703077 Biosearch UD

Circle No. 131 on Readers’ Service Card

EXCELL: A sophisticated
“workhorse” that produces
very impressive results.

PC control. Fmoc BOP+ HOBt chemistry.
0.1 millimole scale. Automated reagent
calculations. Syringe cartridge system.
Automated bar code sequence verification.
Bi-directional flow reaction column.
Failsafe sensors. These are some of the
features that allow EXCELL to produce
results like this:

Reversed Phase HPLC analysis of ACP
(65-74) decapeptide amide synthesized
| on the Biosearch Excell using
Fmoc-BOP-+HOBt protocol.
i
1
COLUMN: Reversed-Phase Vydac

C18, 5 micron
MOBILE A-0.05% TFAH20
PHASE: B-0.05% TFA/CH3CN

GRADIENT: 5% B 0-3 min.
| 5-100% B 3-20 min.
\ | FLOW:

i

i 1.7 mL/min.

BN | DETECTION: UVat230nm
\ | ABSORBANCE: 0.5 AUFS

PSS R T

SOWENT  PRODUCT
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If a picture is worth a thousand words,
what are a thousand pictures worth?

Sygraph has more technical graphics than any other PC or mainframe package.

If you already use a technical graphics package, you probably have been
frustrated to find that it cannot produce the sophisticated graphs you
need for presentation or publication. You want asymmetrical error bars,
but it draws only symmetric. You want logs to any base, but it does only
base 10. You want contouring over irregularly spaced data points with
several different smoothers, but it contours only over regular grids.

Sygraph was developed for the scientist. Text can be infinitely sized and
angled in two or three dimensions. Composite 3-D graphs can be
produced with a surprisingly simple set of commands. And unlike “paint”
programs, it can process programmable macros to produce customized
graphs for similar applications on different data.

Sygraph interfaces to popular microcomputer file formats and it includes
drivers for over 50 color boards, plotters, printers, cameras and other
graphic devices. If you use a spreadsheet, a data base, or a statistics
package like SYSTAT, SAS or SPSS, now you can produce the graphics
worthy of your research.

Sygraph operates on IBM PCs and compatibles. Single copy price $495.
Site licenses, quantity prices and training seminars available. No fees for
technical support.

SYSTAT, SAS and SPSS are registered trademarks of SYSTAT, Inc., SAS
Institute Inc. and SPSS Inc., respectively.

Features: Overlay plots Drivers for most graphics devices Two-
dimensional: Error Bars Scatterplots Line and Vector Graphs Vector,
Dot, Bubble and Quantile Plots Bar Graphs (single, muitiple, stacked,
range) Box plots (single and grouped) Stem-and-leaf diagrams
Linear, quadratic, step, spline, polynomial, LOWESS, exponential
smoothing Confidence Intervals and ellipsoids (any alpha value)
Smooth mathematical functions Rectangular or polar coordinates
Log and power scales ANOVA interaction plots Histograms (regular,
cumulative, fuzzy) Stripe and jitter plots Gaussian histogram
smoothing Scatterplot matrices Voronoi Tesselations Minimum
spanning tree Maps with geographic projections (U.S. state boundary
file included) Chernoff faces Star plots Fourier plots Pie charts
Contour plots on regularly and irregularly spaced points Control charts
and limits Three-dimensional: Data plots Smooth function plots
Vector plots Linear, quadratic, spline, least squares surface smoothing
Three-dimensional type fonts Import/export Lotus, dBase, and DIF files
Full screen data editor

SYGRAPH

For more information, call 312 864.5670 or write Systat, Inc.,
1800 Sherman Avenue, Evanston, IL 60201. FAX 312.492.3567.

Systat. Intelligent software.
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Cut blotting time, not paper.

Ten capillary blotting experiments consume this much paper and up to 16 hours per run
compared with 1/2 hour per run without paper using LKB’s new VacuGene Blotting
System.

To make at least 10 DNA transfers a day,
and get yields approaching 100%, with-
out cutting stacks of paper, or fiddling
with cassettes and wicks —all you need
is the new LKB VacuGene™ Blotting
System.

VacuGene transfers RNA and DNA
fragments from agarose gels to mem-
branes in 15 to 30 minutes.

Innovative use of vacuum technology
makes this possible.

VacuGene has a precision-controlled,
low-pressure vacuum pump which main-
tains the exact transfer conditions needed
to blot depurinated DNA fragments from
1 kb up to chromosome size.

Gels of any size up to a maximum of
18X23 cm fit easily into the standard
VacuGene blotting unit. And blotting is
so simple that you’re never likely to break
a gel. Depurination, denaturation and
neutralization are all carried out right
inside the unit, within 10 minutes. No
shaker is required.

VacuGene is hard to beat for economy.
Running costs are extremely low, because
reagent requirements are the smallest
possible, and reagents can even be re-
cycled.

For more information about the Vacu-
Gene system, please ask your local Phar-
macia-LKB representative for a brochure.
It’s time to stop cutting paper.

Cut blotting time instead.

€)-rmc UNITED IN SEPARATION

Pharmacia LKB Biotechnology Inc. Piscataway N J 08854-1327, Information: (800) 526-3618, in NJ: (201) 457-8000.
398
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Linking Value to Performance in Biochemistry.

olateSeparateVerifyConfi

In the endless seardh
for reliable results
in biochemistry,
nobody hands you

the right tools
like Shimadzu.

L:318.

DATA PROCESSING Y/R B

.
1
|
| |
L N‘\A e j}h\\i

9.8 100.0CHN/DIV.

uv- VIE—*“ =

Fluorest.

Quantitative accuracy—no matter what the technique.
Whether you're investigating the body's chemistry and
its functnons with ultrafast scanners and highly sensitive
- detectors or controlling the scale-up
production of enzymes, quan-
titative accuracy and a high degree
of repeatability is something you
can not do without. That's why
weve engineered high integrity
optics, reliable mechanics and
powerful data handling
into every one of
our spectrophoto-
metric and chro-
matographic
systems.
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The right tool for the right job—

from A to cytochrome C. Scan your gel with

our scanning densitometer CS-9000 (remember the
“flying spot™) Separate the sample after isolation with
our new biocompatible LC-7A pump (all-titanium!). Verify
purity with our UV-160 spectophotometer. Confirm your
suspicion with an assay using our RF-5000 recording
fluorescence spectrophotometer. Now run a kinetics
assay with the UV-2100 spectrophotometer and see
the results on its full color video display. If you want to
characterize your enzyme further, choose an HPLC
detector from our ever expanding range. And to scale-
up to reproducible production, we've developed the
new preparative/analytical LC-8A system. Ask for our
full line catalog, it will tell you more about our range of
tools for the biochemist.

For information circle reader service number 238
For sales call circle reader service number 239
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Ik DISPLAY “v pLe
(sPECTRY

The New Force —a reliable old hand. Active in

instrumentation since 1875, Shimadzu has influenced
the development of analytical tools since the 50's and
today is among the three largest manufacturers world-
wide. With service and support centers strategically
located throughout the U.S. and Canada, Shimadzu is
more than ever committed to solving analytical prob-
lems with the right instrumentation. You might say,
weve paid our dues in the analytical lab. So you can
rely on us for your biochemistry tools as well. Write for

information and let us fill your “toolbox’”
Shimadzu Scientific Instruments, Inc. T e
9w

7102 Riverwood Drive, Columbia, MD 21046
7

(301) 381-1227

) sHIMADZU f‘
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SCIENCE has 153,192' Number 2 has 35,192

good reasons for being reasons for coming
number one. in second.

The pre-eminence of SCIENCE as the definitive life science journal starts with
our circulation, a full 435% greater than our nearest rival! But that’s only one
reason for our supremacy. SCIENCE reaches more doctoral scientists, more
NIH/Hughes Institute grant recipients, more U.S. science policy leaders than any
other publication. For working scientists who must keep in touch with the life
sciences universe, there is no choice but to read SCIENCE. For businesses with
products or services to sell them, there is no choice but to advertise in SCIENCE.

*ABC Audit, 6/88 {BPA Audit, 12/87

: ; @ THE GLOBAL WEEKLY OF RESEARCH

ADVERTISING REPRESENTATIVES
SCHERAGO ASSOCIATES, INC.
1515 Broadway, New York, N.Y. 10036 ¢ (212) 730-1050
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If advanced
research
were an art,
this would be
your palette

It 1s a masterwork of
versatility, bringing all chal
lenges within your reach

It is the Olympus AHS—
a rare fusion of compre
hensive advanced research
and photomicrographic
capabilities. All performed
with consummate ease
and precision

In its absolute mastery
of photomicrography, the
AHS defines a new genre—
the photoresearch micro-
scope. Format selection 1s
exhaustive, ranging from
Polaroid to cine to 8"x10"
Operations from focusing
to exposure control are
automated. Sophisticated
technologies from a com-
pany renowned for photo-
graphic achievement
provide unprecedented
simplicity and performance.

To this impressive func-
tional capacity, the AHS
couples engineering of
exquisite precision and
optics of stunning clarity
to give you the one thing a
microscope must provide—
Superior vision.

The AHS Photoresearch
Microscope from Olympus
—1t will change the way
you look at things

For a hands-on demon-
stration, call toll-free
1-800-446-5967. Or write
for literature to Olympus

Corporation, Precision
Instrument Division,
4 Nevada Drive, Lake
sSuccess, NY 11042-1179.

In Canada: W Carsen Co., Ltd., Ontario

¢

OLYMPUS

The Image of Quality
For information circle reader service number 226
For demonstration circle reader service number 227




DISCOVER
IN YOUR GLY

/(
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Thei 1mportance of glycosylation
V /\ in protein function is fast becoming
0 clear. Yet many researchers focus on the
protein alone, because carbohydrates are much
harder to analyze.
Unless, of course, you use the new Dionex

BioL.C™
4) An extravagant daim?

Until Dionex introduced the BioL.C System, it
could take several weeks to isolate oligosaccharides
derived from a glycoprotein.

With the BioL.C System, you can do it in an
afternoon.

The BioLC gives you results faster and easier
than any other chromatographic method. It detects
low-picomole levels of carbohydrates directly and
resolves positional isomers selectively. There’s no
derivatization. And sample prep is minimal.

vd

Resolution of Fetuin
Glycopeptide Positional Isomers

Gal-——GIcNAc ——Man Tyr
Man —GlcNAc —-GIcNAc—Asn

Gal—-———GIcNAc————-Man/

Gal—-GlIcNAc
p1-4

Gal-——GIcNAc —Man Tyr
Man —GlcNAc—GlcNAc—Asn

Gal——=GIcNAc——Man

Gal——GIcNAC
1-3

1-4 Linked
JL\MJ\% 1-3 Linked
r I T T T T T T —ll
0 4 8 12 16 20 24 28

Minutes

Sample Courtesy of Dr. R, Townsend, Biology Dept.,
The Johns Hopkins University, Baltimore, MD




COPROT

More than just another HPLC.
Dionex’s high resolution Micro-
Bead™ Anion Exchange resins and
pulsed amperometric detector (PAD)
technology make BioL.C the most sensitive
and specific system available for analysis of
carbohydrates—free or derived from
glycoconjugates.
But that’s not all!
Just add a UV detector to purify proteins by
any FPLC® or HPLC protocol. Add other
BioLL.C column and detector combinations to
analyze nucleic acids, amino acids, organic acids,
and ionic biological molecules. The BioL.C is the

/ only high-pressure, metal-free, quaternary

‘ gradient system capable of analyzing a

pd complete range of
biomolecules.

is of G by Anion Exchange with Pulsed

MR. Hardy, R R Tn nd, and YC Lee, The Johns Hopkins University.
gomlopment: in the atographic Determination of Carbohydrates. J.D. Olechno, et al, Ibionex
rporation.
FPLC and Mono Q ¥€registered trademarks of Pharmacia AB.

©1988 Dionex Corforation. O

THE GLYCO

Naisie

So, discover the glyco. . .and the protein
...and a whole lot more.

Find out how easy it is to discover the glyco in
your glycoproteins. Call or write for a complete 0
brochure and published literature*on the extra-
ordinary capabilities of the BioL.C System.

Insulin-like Growth Factor bound to
an igG-Binding Protein

J\_AW”’“ ) JJW

10 20 30 40 50 10 20 30 40
Minutes Minutes
Chromatograms Courtesy KabiGen AB

DIONEX

A BETTER SOLUTION

ex Corporation, P.O. Box 3603, Sunnyvale, CA 94088-3603
Phone: (408) 737-0700

‘Worldwide sales and ice: Sunnyvale CA, Itasca IL, Atlanta GA, Houston TX, Marlton NJ;
Dionex icoke,

Canada, L1 Ontario Canada; Dionex (UK) Ltd., Camberley, Surrey, England;
Dionex GmbH, Idspin,§¥est Germany, onne:; SA, Boulogne, France, Dionex S.lr{c{ Roma,
Italy; Dionex B.V./Bredg The Netherlands
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The new
MICRO-ISOLATOR System:
Arevolutionary breakthrough in

animal housing.

A simple and versatile animal housing system
that offers greater microbiological control than
complex barrier rooms. .. but without the incon-
venience and inefficiency that barrier rooms
impose by limiting the movement of people
and animals.

The Principle

In effect, the MICRO-ISOLATOR System involves the
use of durable filter-topped cages that function as
“giant Petri dishes,” which are only opened within a
Class 100 workbench by personnel who observe
aseptic technique at all times?* There are many benefits
to this unique miniaturization strategy. For example, ani-
mals from multiple sources with different microbiologi-
cal profiles have been housed in the same room without
cross contamination. Likewise, investigators can
experimentally infect animals in different MICRO-
ISOLATORS within the same room without interfering
with one another’s research... and all of this can be
accomplished without the inconvenience of requiring
personnel to shower into or out of the room. Also, since

all manipulations are conducted in a Class 100 work-
bench, individuals allergic to animals are protected
from dander and therefore are able to work in comfort.

The complete MICRO-ISOLATOR System consists
of the individual MICRO-ISOLATOR housing units, the
STAY-CLEAN™ Laminar Flow Workbench, and the
service cart.

The MICRO-ISOLATOR Units

This system consists of an autoclavable plastic cage
and plastic filter frame with a static filter (now designed
for rapid replacement of the filter material), plus the
usual cage accessories. The plastic filter frame over-
laps the bottom portion of the cage and effectively
forms a giant Petri dish-like structure. Result: there is an
effective protection against microbial contamination
while still allowing for substantial gaseous interchange.
The MICRO-ISOLATOR is, in other words, a protected
microenvironment within any insect-controlled
macroenvironment.

MICRO-ISOLATOR units, fabricated of autoclavable
plastic material, are now available for mice, rats,
hamsters, and guinea pigs.




The Service Cart

The service cart completes
the MICRO-ISOLATOR
System by simplifying the
movement of all necessary
supplies to the laminar flow
workbench for servicing the
MICRO-ISOLATOR units.

FERIEE. it

B Eor More Information

~ Wirite or call Lab Products, Inc,,

/alley Avenue, PO. Box 808,

2y 07607 or complete the coupon.
800/526-0469.




Compact

Fraction Collector
Packs 174 Tubes
Into a Square Foot.

It’s versatile. Retriever II can handle up to
four columns at once and collect by time, drops, or
pulses from a pump. You can set volume directly in
0.1 or 1 ml increments ifyou’re using it with an Isco
Wiz pump. An optional fraction programmer lets
you cut peaks based on slope or retention time.

Fast movement means Retriever II is as useful for
HPLC as it is for low pressure prep work. Lift-out
racks hold 10 to 18 mm tubes or 28 mm scintillation
vials.

It’s reliable. Retriever II uses the same
coldroom proof mechanism that Isco has perfected
over many years in 20,000 similar fraction collec-
tors and autosamplers. Many are still going after 15
years!

Retriever Il is the best value in mid-sized fraction
collectors. For more information or to order one
now on 14-day approval, call toll free (800)228-
4250. Or write Isco, Inc., P.O. Box 5347, Lincoln,

NE 68505.
8

ISCO
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Brain Structure, Learning, and
Memory

Edited by Joel L. Davis and Robert W.
Newburgh, Office of Naval Research, and
Edward J. Wegman, George Mason
University

This new book, based on a AAAS Annual Meeting
symposium, explores the connections between cellular
and computational approaches to understanding the
neural basis of learning and memory. Incorporating such
diverse ideas as invertebrate and computer-based
models, cerebellar involvement in motor engrams,
learning, and the sensory sciences; nonstationary point
processes; and models closely tied to vertebrate neural
nets, the contributors not only shed new light on
important brain functions but also provide an example
of how neuroscience research should be structured.

$35.00; AAAS members $28.00 (include membership number
from Science). 301 pp., 1988. AAAS Selected Symposium 105.
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue,
Boulder, CO 80301. (Add $2.50 postage and handling for the
first copy, 75 cents for each additional copy; allow 4-6 weeks
for delivery.)

Published by Westview Press for AAAS

Work Experience and
Psychological Development
Through the Life Span

Edited by Jeylan T. Mortimer, University
of Minnesota, and Kathryn M. Borman,
University of Cincinnati

Only recently have researchers begun to explore
the relationship between occupational conditions
and psychological development during different
phases of life. This book examines a wide range of
related issues, including part-time work for
adolescents; adjustment of young adults to new
work roles; occupational self-direction among
different age groups; job satisfaction, age, and
gender; women's dual roles at home and at work;
loss of “vitality” among midcareer and older
workers; and self-concept and job-related
disabilities.

$29.95; AAAS members $23.96 (include membership

number from Science). 306 pp., 1987. AAAS Selected
Symposium 107.

Order from: Westview Press, Dept. AAAS, 5500 Central
Avenue, Boulder, CO 80301. (Add $2.50 postage and
handling for the first copy, 75 cents for each additional
copy; allow 4-6 weeks for delivery.)

Published by Westview Press for AAAS
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Pertectly simple...simply perfect

- NKON
TMS & DIAPHOT

The new Nikon TMS inverted
microscope perfectly combines
simplicity of operation with
Nikon’s high performance
standards. It utilizes Nikon CF
optics, famous for crisp, clear
images. Precorrected phase
objectives eliminate distortion
caused by plastic vessels. The
3-place nosepiece accepts
brightfield and phase contrast
parfocal objectives from 4X

to 40X.

All optics are quick-
change, and the condenser is
easily removed for scanning
rollerbottles. The large stage is
fixed for stability and easy micro-
manipulation. The 20 watt halo-
gen illumination is pre-centered
with built-in filter holders.

The Nikon TMS is the
perfect inverted microscope
for routine laboratory work —
at an amazingly
affordable
price.

FOI’

more

advanced

microscopy,

there is the

renowned

Nikon

Diaphot.

Itis

perfectly

suited for

documentation; from 35mm to

large format and Polaroid® for

CCTV and cinemicrography.

The Diaphot has complete

capability in phase contrast, flu-

orescence and Nomarski DIC.
Nikon now has the perfect

answer to all your inverted

microscope needs. For further

information, contact Nikon

Inc., Instrument Division, 623

Stewart Avenue, Garden City,

NY 11530 (516) 222-0200.

For information circle reader service
number 178

For demonstration circle reader service
number 179

Nikon

Extending Man’s Vision




Introducing one less

Base Runner™ nucleic acid sequencer
from IBI gives you simple, dependable
sequencing performance run after run.

s flialad o0 Take the

21 variability and
headaches out of
nucleic acid se-
quencing. Base
Runner gives
you faster set
up, more repro-
ducible results
and greater
flexibility over
conventional se-
quencers with its
unique combina-
tion of inno-
vative design
(four patents
pending) and
proven sequenc-
ing technology.

60cm Gel 45cm Gel

Select from 30, 45 and 60cm gel plates.

Run conventional 45¢cm x 20cm gels, or optimize
your results with longer or shorter plates. The taller
60cm gels give you more bases from each run. The
smaller 30cm gel plates let you set up short test runs
quickly and
easily. And with
Base Runner,
you can run
two different
gels simultane-
ously to explore
different options
or reinforce
ongoing sequenc-
ing results.

Patented buffer tank design ends cracked
plates and buffer leaks.

Our new Base Runner buffer tank slides firmly
into place and clamps into position with unique spring
levers. There are no screws or clamps to tighten and no
danger of cracked plates. Tanks fit only in one position

© 1988 International Biotechnologies Inc.
Mylar is a trademark of E.I. DuPont DeNemours, Inc.

— the correct one — so you don’t have to worry about
improper installation and leaking.

One person can easily remove the Base Runner
tanks for buffer disposal, decontamination and clean-
ing. The upper tank features a trigger valve for drain-
ing buffer neatly before tank removal, and a protective
tank cover for increased operator safety.

Both tanks contain pure platinum electrodes for long
dependable performance.

Run two different gels simultaneously.

You get two entirely independent sequencing units
capable of
handling gels
up to 60cm
tall and 20cm
wide in one
space-saving
unit with
Base Runner.
Run in-
dividual gels
or two entire-
ly different
gels. Indepen-
dent electrical
hookups and
buffer tanks
let you run
dissimilar protocols, electrical parameters and gel sizes
at the same time on a single Base Runner unit.

Another innovation lets you rotate the Base Runner
for easy access to either side, so you get more working
area out of the same bench space. A locking mechanism
holds the sequencer firmly in place while you work.

Get fast warm up
and smile-free
performance.

Base Runner uses a
thin, highly thermally
conductive aluminum
thermoplate to heat gels
quickly and evenly.
Warm up is fast — less
than 10 minutes to heat
a 0.4cm gel to 60°C.
And heat dissipates
horizontally to ensure




thing to go wrong.

that gels remain evenly heated from edge to — 75
edge. That helps eliminate “‘smiles’” and gel
artifacts and makes data easier to read.

The quality cast and finished thermoplate ensures
uniform contact across the entire gel sandwich to
eliminate isolated hot or cool spots. A mirror surface
on the inner plate makes it easier to identify bubbles
and follow tracking dye.

Angled gel assembly simplifies operation.

You don’t need an extra set of hands to hold your
gel plates while you set up or take down a Base
Runner. We angled the gel assembly just slightly so
plates stay in place without clamps. That gives you all
the visibility of a vertical display with the handling
convenience of a horizontal sequencer.

Includes a variety of valuable accessories.

Every Base Runner sequencer comes complete and
ready to run with eight high quality Mylar® spacers
and eight combs. Spacers
are 60cm long to accom-
modate all common gel
lengths. Combs are 0.4mm
thick and feature 32-well
conventional and shark-
tooth configurations. You
also get two thermocoated
inner glass plates and
two outer glass plates
in 60cm lengths.

30 and 45c¢m plates
are available
separately through IBI.

Find out more today.

Call or write for more information about the
Base Runner nucleic acid sequencer. IBI, PO. Box
9558, New Haven, CT 06535,
1-800-24.3-2555, or 203-786-5600.

In Canada, call (416) 362-8278.
In the UK, call Cambridge (0223) 242813.

The Cutting Edge of Molecular Biology
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f you're like the guys in R&D,

you know how it goes. Getting

“the big idea” is only half the
battle. Selling it is something else.

You've got to get it past manage-
ment. Then the number crunchers
in finance. Maybe even the Chair-
man of the Board.

We can help. Because no matter
how good that idea looks on pa-
per —or your monitor — it'll look
better on film made by a Matrix
MultiColor™ analog film recorder.

Watch us put your

display on display.
Once you've spent a small fortune
on your high resolution monitor,
you cant afford to take chances
with its output. With the Matrix
MultiColor family, you wont.
They're compatible with the range
of monitors offering between 500
and 1200+ lines of resolution
(interlaced and/or non-interlaced).
So your idea is only enhanced by
our presentation.

Easily interchangeable modules
let you opt for a variety of film and
print output formats ranging from
35mm, 4 x 5 and 8 x 10 to SX-70
and 16mm. And, because record-
ing times are typically under a
minute, our color graphic record-
ers can more than keep pace,
even in your busy office.

That's not all.

=
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THE
R&D BOYS
BLUE-SKY'D A HOT
NEW PRODUCT.

ENGINEERING
SAYS,
“GAN DO.”

MANAGEMENT
SAYS,
“SHOW ME.”

THEIR IMAGE IS
ON THE LINE.

THEY NEED
MATRIX.

Our raster suppression and built-
in high line rate monitors guar-
antee the cleanest, most vivid true-
color images. And resolution that
exceeds that of your worksation.

Applications? The sky's the limit.
For openers, there’s product, pack-
age and fabric design. And visual
simulation. And graphic design.
Even animation...an unattended
operation made possible by a built-
in RS232 port that allows remote
exposure triggering by the host
computer.

In fact, the possibilities are up to
you. So are color choices, which
range from a full spectrum...to sim-
ple black-and-white.

Yet, for all of their sophistica-
tion, our recorders are wonder-
fully uncomplicated. They're easy
to learn...easy to use. And, thanks
to microprocessor-controlled au-
tomatic calibration, you can pre-
set exposure settings, color bal-
ance, contrast and brightness for
consistent and repeatable color
performance. Slide after slide.
Day after day.

And they make your best work
look even better.

Call 1-800-852-8533 or write for
more information on the growing
line of Matrix presentation prod-
ucts. After all, anyone can project
an image. We protect it.

AT MATRIX, SOMETHING
NEW IS ALWAYS DEVELOPING.

 MATRIX

INSTRUMENTS INC.

One Ramland Rd, Orangeburg, NY 10962
1-800-852-8533.
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When Bachem Introduced
Recombinant Growth Factors, Interest
Isn’t The Only Thing That Peaked.

Bachem has always been the name for
peptides, and this market leadership is
no accident. We have built our reputation
by consistently providing products of
uncompromising quality and value.

And we're still setting the standard.
Our first products to combine molecular

biology with our proven peptide technology

further reflect Bachem’s ability to provide
state-of-the-science peptides.

Here are the proven qualities that
make our recombinant growth factors
“the most valuable tools for your research:

PEAK PURITY.
Each of our new recombinant growth

factors demonstrates a purity of greater
than 97% by HPLC or SDS PAGE.

PEAK BIOLOGICAL ACTIVITY.
Both receptor binding and mitogenesis
assays are performed to characterize our
growth factors; we guarantee they provide
the highest levels of bioactivity available.

A rPDGF
L fIGF-1 __
A rlGF-1I1 __

A rTGF-

o
LrTGF—B_

Call our customer service department
for complete information, and make your
move from the peak of interest — to the
peak of performance.

BACHEM ...

FINE CHEMICALS
BACHEM INC.

PEAK VALUE.

You can order with the assurance that
Bachem technology delivers unsurpassed
quality at the best price. And a quote
for bulk quantities is just a phone
call away.

Now you know. Bachem is your
resource for recombinant growth factors
with peak biological activity and the

purity to give you clear, dependable results.
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3132 Kashiwa Street
K CA 90505

Telephone (213) 5394171

TWX 910-347-7320 BACHEM TRNC
Telefax (213) 530-1571

BACHEM (UK), LTD.

69 High Street

Saffron Walden

Essex CB10 1AA, England
Telephone (0799) 26465

TLX 817205 BACHEM G

Telefax (0799) 26351

BISSENDORF BIOCHEMICALS, GmbH
A subsidiary of Bachem, Inc.
Feodor-Lynen-Strasse 5

3000 Hannover 61

West Germany

Telephone (0511) 530040

Telex 9230534 bp d

Telefax (0511) 5300479



S O F ' W A R E

Universal assay calculator for Apple Mac
NEW in Ver 1.1: Assay notes window; permissible
counts now 2°'; even friendlier.
ASSAYZAP not only offers the familiar regression fitto
the logistic equation for calculating RIAs, ELISAs and
IRMASs, but also includes a unique interactive visual
curve fitting technique which permits all standard curves
to be fitted, whatever their shape.
Least squares minimisation routines for two-parameter
log-logit fitting, plus unweighted and weighted four-
Jparameter fit are included. AssayZap maintains a record
of all previous assays processed, and permits the
current standard curve to be compared with this and if
necessary adjusted. Large assays (up to 2000 samples)
can be handled, and each assay may include up to four
standard curves. Assay drift may be compensated for
by interpolation of results between the standard curves.
ASSAYZAP conforms completely to the conventions of
the Macintosh interface, making full use of the mouse,
windows and pull-down menus and, despite its power,
is extremely simple to use. It was designed to integrate
with a Macintosh-based laboratory data processing
system, and includes communication routines which
- permit the Macintosh to be connected directly to data
sources. All data and results may be printed, stored on
disk or passed on to other programs.
Manual plus 3.5" disk for Apple Macintosh (512K or
greater) $249. Demonstration version plus documen-
tation $25 (Refundable against purchase price of full
program). Payment with order please.

Bibliographic storage and retrieval system
for Apple Mac

NEW in Ver 1.1: Read DB can read from databases
(eg Medline, BRS) or from your previous papers.
AUTOBIBLIO stores references and enables their
selection, recall and printing in required formats. You
can create your own database of literature references
and automatically incorporate those cited in your papers
in the bibliography listing.

AUTOBIBLIO modules are as follows:

FindCite searches your manuscript disk and prepares
alphabetised or number-order lists of references which
itfinds cited as ‘name, year' or ‘name (year)'in the text.
It can read Text and ASC! files and also text prepared
with Microsoft Word.

MakeBiblio prepares the final bibliography in the format
required by anY journal. The bibliography is stored on
disk as a text file and can be incorporated directly into

a paper with a wordprocessor. You can store on disk
the formats required by your favorite journals.
EditRef prepares the database of references. It can
cope with authors who write several papers each year.
References can be of any size and you can move
records from one file to another. There is a search
facility enabling you to find references containing any
given term, author, year, etc. in your database.

Manual plus 3-5" disk for Apple Macintosh (512K or
greater) $199. Demonstration version plus
documentation $25 (Refundable against purchase price
of full program). Payment with order please.

BI0S0F 1

P.0O. Box 580, Milltown, New Jersey 08850. Telephone (201) 613 9013.
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CATALOG OF PUBLICATIONS

Get your copy of our 1988
Publications Catalog and
discover the many new
books available from AAAS.

Books from Science, Science
Books & Films, the Annual
Meeting, and the Programs
Center — plus publications
for general audiences.

Topics include: AIDS, arms
control, astronomy, biotech-
nology, book and film re-
views, chemistry, neuro-
science, science education,
science policy, and much
more.

Send your request to:
AAAS Marketing Dept. CP
1333 H Street, NW
Washington, DC 20005

American Association for
the Advancement of Science

N ano—Scope® Tunneling Microscopes

Holographic diffraction grating which has been ion milled to produce
the asymmetric blaze. Notice the large vertical scale and surface

defects on this scan.

An image of molecules in the liquid crystal 8CB on graphite.
The molecules have two benzine rings and a hydrocarbon tail.

Notice the repeat of the fine detail.

The NanoScope® II Scanning Tunneling Microscope from Digital Instruments gives real time
solutions to real world surface imaging problems. From atomic resolution to 8 x 8 micron scans, the
NanoScope® II gives three-dimensional resolution which goes beyond where electron microscopes
and light microscopes end.
Call us to find out bow you can see tunneling at the end of the light.
The Leader In Tunneling Microscopes

Digital Instruments, Inc.

135Nogal Drive Santa Barbara, California 93110 Phone:(805)967-2309  FAX:(805) 683-4325
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In]:roducmg Gam
Catches

GammabBine

GammaBind G, GammaBind G separates IgG for higher yields in

1 New engmeered PI’O[EEIH G: less time; efficiently binds monoclonal antibodies for
improved purification.

Now there’s an improved form of Protein G, . o
GammaBind G, which binds all IgG subclasses . . . Now Available: Agarose Immobilized, LC

even human IgG3 ... and engineered free of albumin - columns and Prepacked Cartridges
Cross-reactivity. :

Find out how GammaBind G can simplify your

Binds the subclasses you need. research with antibodies from rats, mice, rabbits,
L goats, humans and more. ;
Human | Protein G* | Protein A Available for immediate
delivery.

IgGy + +
182G - =+
1gG3 oF = ™
18G4 i + :
lgm = g GENE
IgA e I +
IgE ‘ pad e i it Genex Corporation
IgD = o - - 1607;01»; ustrial Drive

; e B & Gaithersburg, MD 20877
Al W (301) 258-0552

*non-recombinant
GammaBind and Genex logos are
trademarks of Genex Corporation.
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ANTIBODIES:
Mgsin Minutes

Purify antibodies in
small quantities, fast.
It's as simple as LTQ™, /
the new Luer Tip Quick
affinity column from ChromatoChem. ™
Available with Protein A or Protein G
immobilized on HIPAC™ silica, the LTQ reliably
purifies antibodies in milligram quantities, at a
surprisingly low cost. The only equipment you'll
needis a syringe.

ChromatoChem also makes analytical and
prep-scale Protein A and Protein G columns, as
well as activated columns you can customize for
special purification needs. Call us today toll-free
for more details.

o>

ChromatoChem, Inc.

2837 Fort Missoula Road
Missoula, MT 59801

Call toll-free: 800/426-7227
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—HELLMA-

There
are no

betier .
CELLS. §i

Ask for our
literature
on Cells,
Filters, and £
Optics. Also
UV and
Laser Light
Sources.

For over 20 years . . .
—HELLMA—

tomorrow’s designs today.
Hellma Cells Inc.

Box 544, Borough Hall Station
Jamaica. New York 11424
Telephone (718) 544-9534
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Clearly
Superior

Membrane
Filtration

Tested and
Compared
...Anotec
Inorganic
Membrane
Filters Offer
Significant
Advantages

y
Here's Why
@ Better, more precise particle retention ——
unique capillary pore structure and uniform
e 3 pore size of ANOPORE™
membrane surface captures
virtually 100% of particles
larger than rated pore size
@ High porosity and well
defined pore structure for
higher flow rates
@ Wider range of chemical
compatibility including
aqueous and organic
solvents
@ Low protein binding
@ Extractables below
detectable limits (ASTM
D3861/79)
Available as ANOTOP™
disposable syringe filters and
ANODISC™ membrane discs.

e

L 3

ANOTEC SEPARATIONS
226 East 54th Street, New York, NY 10022
212/751-3770, FAX: 212/751-0191

Anotec Separations is part of the Alcan Group of
Companies. ANOTEC, ANOPORE, ANOTOP and
ANODISC are trademarks of Anotec Separations Ltd.
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the care to meet, to know, to understand ™

Ares-Serono Symposia is an independent foundation, created in 1971, to promote scientific research in all disciplines which contribute towards improving human

health. This aim is pursued by means of congresses, courses, seminars and specialized studies.

Some of the international meetings scheduled for 1989 are:

Unexplained Infertility: Basic and
Clinical Aspects

Rome, Italy/March 7-8

Scientific Organization: G. Benagiano (),
K.J. Catt (USA) and G. Spera (l)

Symposium on the Pathogenesis and
Control of Viral Infections

Beijing, Republic of China/April 24-26
Scientific  Organization: F. Aiuti (),
Z. Zonghan (PRC) and S. Guoxian (PRC)

8th Workshop on Development and
Function of the Reproductive Organs
Touraine, France/May 23-25

Scientific Organization: N. Josso (F)

No form of advertising or promotional activity by any pharmaceutical company is allowed at Ares-Serono Symposia Congresses.

1st International Congress on G.I.F.T.:
from Basics to Clinics

Rapallo, Italy/June 8-10

Scientific Organization: R.H. Asch (USA)
and L. De Cecco ())

Membrane Technology in Clinical
Pathology, Biochemistry and Phar-
macology

L’Aquila, Italy/June 19-23

Scientific Organization: R. Vema (l),
R.P. Blumenthal (USA), J.A. Hannover (USA)
and R.P. Garay (F)

Cardiovascular and Neurological
Function and Ovarian Secretions
Dubrovnik, Jugoslavia

Aug. 31-Sept. 1

Scientific Organization: F. Naftolin (USA)

Establishment of a Successful Human
Pregnancy

Cambridge, U.K./September 21-23
Scientific Organization: R.G. Edwards (UK)

Developmental Endocrinology
Geneva, Switzerland/October 23-24
Scientific Organization: P.C. Sizonenko
(CH) and M. Aubert (CH)

Advanced Course in Molecular
Pathology and Biotechnology
Rome, Italy/November 6-10
Scientific Organization: L. Frati (1)

| would like to receive information about:
[J Al the Congresses
[J In particular the Congress on

Name ..
Address

Via Ravenna 8 - 00161 Rome - Italy

swissair A oficial Carier

ROMA

PIETROSANTE RAY SUBIOLI - HOMA/ SINTESI INFORMAZIONE




THE NEW SYSTEM 1400™LSC

SYSTEM 1400™ is the latest liquid scintillation counter from
the technology leaders. It is designed for all users and all

s of application. Founded on new ideas and new tech-
nology, SYSTEM 1400 is packed with innovative features to
make results more reliable and work more productive.

Confirming
'Technology
Leadership

Pharmacia-LKB Nuclear Inc., 9319 Gaither Rd., Gaithersburg, Maryland 20877.
Telephone 1-301-9633200. Telex 64634 lkbin. Telefax 1-301-9637780.

DOT-DPM™

- Digital Overlay Technique
- true colour correction
- Quench Data Library

ggperior results with less
ort

Easy Count

- fast DPM
Single button results

Chemiluminescence

correction

- spectrum stripping
- no settings or calibration

Fully automatic and reliable

Ten instruments in one

- 10 individual workspaces

- up to 10 protocols for each
workspace

- total positive sample
identification

Every user’s “own

instrument”

FlexiRack™

- sample capacity from 336 to
1248

- from 20 ml standard vials to
microfuge tubes

For all types of vial used
in LSC

ScoreBoard™

— built-in spreadsheet formatting
- alphanumeric and graphic

Best possible results
presentation

SystemMaster™

— visual control of protocols,
isotopic spectra and results
- nons-slave PC for application

programs
Complete PC freedom
even while counting
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Matched UV
uartz Cells at

32 Each!

7 mType5H-UV
f’g ' quartz cell
without cover

= Two windows
polished

= O0.D. 12.5mm sq
by 45mm high

m Lightpath
10mm

m Transmission
on empty cell
at 220 mu
approximately
80%

m Deviation in
matching at
220 mu max 1%

m Price: $32 ea.

. NSG Precision Cells, Inc.

195G CENTRAL AVENUE
FARMINGDALE, NEW YORK 11735
TEL 516-249-7474 @ FAX 516-249-8575
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SigmaPlot’ creates
publication-quality graphs...
in minutes!

i  selected dot
rmatrix printers.
Money-back

SCIENTIFILO
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Sample Saving
Preparative DNA
Transilluminator!

DNA analysis instrumentation.

Call 1-800-362-3686

FOTO/PREPI. Available only from FOTODYNE...a leader
you rely on for innovative advancements in

With Foto/Prep |, you get two
transilluminators in one -
Analytical and Preparative.

FOTO/PREP 1 is the first innovative transilluminator
to offer the sensitivity of 300nm midrange UV, with the
kind of protection previously provided only by 366nm
UV sources.

The key? A unique sensitivity control device. In the
analytical mode it provides the nanogram level
sensitivity distinguishing all FOTODYNE 300nm DNA
transilluminators. Switching to the preparative mode,
the gel can be exposed as long as 20 minutes with
little or no detectable photonicking damage. Yet, a
2000bp band containing less than 10 nanograms qf
DNA can be visualized for cutting.

FOTO/PREP I comes with a replaceable UV trans-
parent protective sheet, so gels can be cut directly on
its surface without damaging the UV glass. The
molded, UV blocking cover can be raised from 0° to
90° to allow easy access to the gel. See us at

. . . BABE '88
For more information call or write. Booth 1122
FOTODYNE, Inc. 16700 W. Victor Road
New Berlin, Wisconsin 53151-4131 USA
T 414-785-7000
Telex 260127 I
FAX 414-785-7013

INCORPORATED
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Before you choose
a reinforced nitrocellulose,
ask yourself these six
probing questions.

Everybody's talking about
reinforced membranes.

And they're all saying pretty
much the same thing.

It’s gotten so you can't tell
one from another. Until now.

Introducing Optibind™ NC
reinforced nitrocellulose from
Schleicher & Schuell.

WHAT'S THE DIFFERENCE

, BETWEEN NEW OPTIBIND NC
AND OTHER REINFORCED
NITROCELLULOSE
MEMBRANES?

For one, it's from S&S. Which
means you're getting the best mem-
brane possible.

And, like all S&S NC membranes,
it undergoes the most stringent QC
inspection in the industry.

Plus it’s available in the widest
range of sizes.

HOW MANY TIMES
o WILL I NEED TO REPROBE?

If your answer is “more than
once,” keep reading.

Optibind NC stands up to mul-
tiple reprobings without cracking.
Thanks to a tough, synthetic support.

298

CONDITIONS AFFECT MY

3 HOW WILL EXPERIMENTAL
* MEMBRANE?

High temperatures and harsh
washing procedures can cause mem-
brane stress. Or worse, sample loss.

That's why Optibind NC is designed
for extreme conditions. And has the
binding of nitrocellulose for excellent
retention.

Plus Optibind NC can be used with
all standard protocols.

WHAT LEVEL OF SENSITIVITY
o« DO INEED?

Optibind NC has the sensitivity of
standard nitrocellulose.

Extremely high signal. And very
low background.
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Which makes it ideal for a range
of techniques - Southerns, northerns,
westerns, colony and plaque lifts, dot
and slot blots.

DOES MY SUPPORTED
MEMBRANE COME WITH
* TECHNICAL SUPPORT?

Like all S&S products, Optibind NC
is backed by S&S technical support.

That includes literature. References.
Protocols.

Plus on-the-line help from our top
technical service staff.

WHERE CAN | GET ANSWERS
TO MORE PROBING
* QUESTIONS?

Just call 1-800-245-4024.

We'll answer your questions.
And send you information about
Optibind NC.

Call today.

The sooner you turn to us
for support, the sooner your prob-
ing questions will turn into better
results in the lab.

Schleicher & Schuell

Keene, NH 03431 « 800-245-4024 * 603-352-3810

SCIENCE, VOL. 242
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UNITIZD STATIES NAVY

| |

Office of Naval Research

CRADUATEE FELLCWSHIP PRCCRAM

EE»

For study and research leading to doctoral degrees in
specified engineering—science disciplines.

Introduction: ONR will award up to 50 three-year
fellowships for study and research at U.S.
institutions offering doctoral degrees in designated
fields.

Eligibility: Participants must be U.S. citizens
and receive a baccalaureate degree in 1989.

Objective: To increase the supply of U.S.
. citizens trained in disciplines critical to the U.S.
Navy’s mission. '

Terms: Fellows selected in 1989 will receive
$14,750 for the first twelve months of tenure.
ONR will pay the institution full tuition and fees
and provide $2,000 to the Fellow’s department.

Duration: Up to thirty-six months if academic
progress is satisfactory.

For application forms and information contact:

ONR Graduate Fellowship

American Society for Engineering Education
11 Dupont Circle, Suite 200

Washington, D.C. 20036

ONR Graduate Fellowships awarded in this
eighth year of the program will be for study and
research in ten major disciplines:

Electrical Engineering

Mathematics

Applied Physics

Naval Architecture and Ocean Engineering
Oceanography

Computer Science

Materials Science

Aerospace/Mechanical Engineering
Biological/Biomedical Sciences

Cognitive and Neural Sciences

GRE scores are required (general test only).

Only U.S. citizens are eligible.

Application deadline: January 27, 1989
Offers of appointment: April 15, 1989
ONR/ASEE are equal opportunity employers.




seamless edges and corners.

Technical Manufacturing Corporation
15 Centennial Drive ¢ Peabody, MA 01960
Telephone 508-532-6330 e Telex 951408
FAX 508-531-8682

Micro-g* Series 63-500
vibration isolation tables

"ML MICRO-g LAB TABLES

Higher performance...more options, more features

The new TMC Micro-g Series 63-500 lab tables with advanced Gimbal Piston® isolators
achieve highest attenuation of both vertical and horizontal vibration. Features include new
leveling feet, new 2" thick, high-stiffness, highly damped stainless steel top with rounded

Options offer added utility and convenience: armrests, shelving, choice of top
surfaces, casters, equipment support bars, Faraday cages. Sizes from 25" x 36" to
36" x 60". Write or call for new product bulletin No. MG30-86 and price list today.

Astro'n"omy &
Astrophysics

Edited by
Morton S. Roberts

Selected from articles pub-
lished in Science between
1982-1984, these 24 papers
are divided into four parts:
Solar System, Structure and
Content of the Galaxy, Galax-
ies and Cosmology, and In-
strumentation. The volume re-
veals a broad, coherent, and
contemporary picture of our
astronomical universe. In-
cludes two Nobel Prize lec-
tures. Fully indexed and illus-
trated. 1985; 384 pages.

Hardcover $29.95

Softcover $17.95
(AAAS members deduct 20% )

Order from AAAS Marketing,
Dept. @, 1333 H Street, NW,
Washington, DC 20005.

Add $1.50 postage and handling.

American Association for the
e g Advancement of Science
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INDOPHANE =525

immunoassays
Proprietary new substrates have

been formulated for very rapid * E:;:;::':&”“"’
turnover of HRP leaving an intense

non-fade colored precipitate. They ~ ® Permanent—Leaves a
are especially useful for immuno-

histological slide preparations, ¢ H,0 Soluble

DNA blotting or ELISA's where .

a permanent result of assays is * E,%?::'::: ':,:ea::t,?“ to

desired. « Available In Red, Blue and
Violet

Vio-medics

365 PLANTATION ST. « WORCESTER, MA 01605
508-791-8934 o FAX 508-754-1264
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brilliant, non-fade precipitate.

" Turn your Macintosh into a

paperless 4-channel pen
recorder or
oscillographic
recorder

[ L T | MacLab .
- o é'c‘ n e
o o L o

...with

MacLab"

+ Hardware unit has four input channels and a 12-bit analog-to-
digital converter, trigger input, plus a waveform generator for
analog output through a 12-bit DAC. Plugs into the modem port of
any Macintosh. 40 kHz sampling rate.

« Software included: With “CHART,” your Mac screen emulates a
four-channel paper chart recorder. “SCOPE" turns your Mac into a
digital storage oscilloscope. Lets you manipulate and analyze
your data files — saving hours or days of manual calculations
waorking with an expensive and cranky polygraph! Resulting plots
can be printed out on Apple’s ImageWriter or LaserWriter printers.

Runs on any Mac with at least 512K memory and two disk drives

Costs $2000 to
$6000 less than
comparable analog
equipment!

i i
(@) World Precision Instruments, Inc.
S 375 Quinnipiac Ave + New Haven, CT 06513 + 203-469-8281
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Your lab isn’t complete without Dialog.

One of the most important ingredients
for a complete biomedical lab is infor-
mation. But finding that information
without wasting time and money hasn't
always been easy.

Until now.

Introducing the new, updated
Dialog Medical Connection® It's the
online information service with instant
access to all the major biological and
medical science databases.

In fact, an increasing number of
biomedical scientists, engineers and
researchers are using the Dialog Medi-
cal Connection to get the most from
their laboratory research.

What kinds of information are
they finding?

Everything from a comparison of
biotech filtration techniques to an over-
view of DNA sequencing. From the
most recent reports on pheromones

14 OCTOBER 1988

used for pest control to recent advances
in hydroponic research. And from the
latestin applied psychology to vital new
information on toxicology.

For those new to online searching,
the Dialog Medical Connection offers
an easy to use menu guide. And for
more experienced online users, the ad-
vanced command mode delivers just
the data requested.

Quickly and easily.

With the Dialog

~ savecountless hours
. searching and get far

" more information than
. from any other single
*  source.

~ make your lab complete,

ask your librarian or infor-
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' Medical connection, you'll

So, now that you can

_ don’twait. Call us direct or

mation center if your company sub-
scribes to Dialog’s complete online
services and CD ROM products.
We're so sure this information
will increase your productivity, we’ll
give you a free* trial password to see
for yourself. Call 800-3-DIALOG
(800-334-2564) today.

®
D'ﬁ".m Information Services, Inc.

The World’s Largest Online Knowledgebank.

800-3-DIALOG

©1988 Dialog Information Services, Inc.
Allrights reserved. DIALOG is a

service mark of Dialog Information
Services, Inc. Reg. U.S. Patent
and Trademark 3
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INTRODUCING

PR-700

F RGN E S A

Here’s the latest advance in laboratory centrifugation from the

company that developed the world’s first refrigerated centrifuge.

The new IEC PR-7000 sets today’s performance standards for

large capacity work . . . 7400xg with its universal 6-iter rotor,

over 9600xg for a 2-liter angle rotor. It has sophisticated %\
electronic and mechanical systems which provide outstanding T
speed and temperature accuracy, along with acceleration/de- 9 6 3 S
celeration that's faster, more controllable and more repeatable Xq
than ever before. And operation is simple, safe and reliable in 8x240mi

the tradition of all our PR Series centrifuges.

Write today for complete information on the PR-7000.

There's more power, accuracy and features init . . . IEC’\WO”"‘”

and over 87 years of centrifuge know-how behind it. ‘ 7 mﬁallly

©

INTERNATIONAL EQUIPMENT COMPANY

A DIVISION OF DAMON
300 SECOND AVE., NEEDHAM, MA 02194 U.S.A. » TEL. (617) 449-0800
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homemakers are married (a possibility not
specified in the models). Despite the repeat-
ed assertion of the salience of economic
factors in the first-birth process, the same
model includes no variable indicating hus-
band’s income or household income, pre-
venting the authors from testing a major
economic explanation of fertility. The insta-
bility of fertility intentions over time is
analyzed without indication of whether
marriage in the interim is associated with
changing plans about parenthood.

Though the matter of the role of marriage
in the timing of parenthood is troublesome,
there is no doubt that this book provides a
dramatic point of departure for future de-
mographic studies of fertility. Its analytic
framework will be widely adopted, and the
authors’ mastery of demographic data and
methods provides a standard that other fer-
tility researchers would do well to emulate.

DEennis P. HoGaN

Department of Sociology and
Population Issues Research Center,
Pennsylvania State University,
University Park, PA 16802

Allegiances in Education

Ed School. A Brief for Professional Education.
GERALDINE JONGICH CLIFFORD and JAMEsS W.
GurHRIE. University of Chicago Press, Chicago,
1988. xii, 413 pp. $24.95.

This provocative book by two professors
of education at the University of California
at Berkeley argues that “schools of educa-
tion, particularly those located on the cam-
puses of prestigious research universities,
have become ensnared improvidently in the
academic and political cultures of their insti-
tutions and have neglected their professional
allegiances” (p. 3). By secking status
through the academic disciplines, schools of
education in the research universities have
lost a sense of purpose. They “have seldom
succeeded in satisfying the scholarly norms
of their campus letters and science col-
leagues, and they are simultaneously es-
tranged from their practicing professional
peers” (p. 3). The more scholarly such
schools become, the more distant they are
from the public schools; on those few occa-

sions where they have made systematic ef-
forts to address the problems of the public
schools, they have been placed at risk on
their research-dominated campuses.

The authors make their case largely
through integrated histories and case exam-
ples drawn from ten schools of education in
elite, graduate-oriented research universi-
ties—including Harvard, Stanford, Yale,
Michigan, Duke, Chicago, and Columbia—
during the 20th century, showing how these
schools became the model type toward
which other institutions gravitated. Their
affiliation with elite universities, the empha-
sis on the scientific principles of education
to be discovered by researchers, and the
prominence given to preparing educational
leaders (defined primarily as administrators
and professors of education) increased their
status at the expense of normal schools and
state teachers’ colleges. Yet on their own
campuses these same schools of education
were second-class citizens.

Facing “status deprivation” as vocational
schools in an academic milieu the education
schools adopted “dysfunctional coping strat-
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egies” (p. 332) of appeasement and accom-
modation, including the appointment of
discipline-oriented scholars with little inter-
est in the practical problems of schools, the
exaltation of the Ph.D. degree over the more
clinical and applied Ed.D. degree, and the
emphasis on social science educational poli-
cy research rather than on the problems
facing the predominantly female teaching
force. Imitative rather than initiative, the
accommodations served only to confirm the
second-class status of schools of education,
which were tolerated on their campuses only
because they allowed universities to show
concern for education and because their
students brought tuition income.

Clifford and Guthrie believe that schools
of education can improve themselves
through a commitment to professional edu-
cation rooted in the practical problems that
confront teachers. In keeping with the
thrust of recent reports on the teaching
profession, they believe that the undergrad-
uate education major should be eliminated
and that national professional standards for
entering teaching should be established. But
their essential recommendation is more fun-
damental: “Schools of education must take
the profession of education, not academia,
as their main point of reference” (p. 349).
One consequence of this is the recommen-
dation that the Ph.D. degree in education be
abandoned in favor of an Ed.D. degree that
includes “knowledge of and appreciation for
academic research” but is not “oriented pri-
marily toward academic inquiry” (p. 358).

Ed School is a powerfully argued case
against almost every major trend in educa-
tion schools for more than 50 years. As
such, it should be a center of discussion for
those inside and outside education schools.
But powerfully argued as it is, Ed School is
deeply flawed. Clifford and Guthrie appear
to have been much affected by the near
closing of the school of education at Berke-
ley (in the saving of which they were active
players). They imply that the arts and sci-
ences disciplines were at the heart of the
problem at Berkeley, that the education
school tried to be too much like those
disciplines and was treated contemptuously
for the effort. That is only one reading of
what occurred at Berkeley, and it distorts
Clifford and Guthrie’s reading of schools of
education more broadly. Their call for a
more extensive research agenda rooted in
educational practice is right on target; their
positing of academic research as the enemy
is not. Schools of education need the tension
of multiple points of view and the stimulus
of scholarly dialogue, and it is essential that
scholars in education schools partake in the
research mission of their university col-
leagues. Clifford and Guthrie depreciate the
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