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THE IDEAL

BECKMAN

ULTRACENTRIFUGE
FOR SMALL

SAMPLES.

The TL-100 Tabletop
Ultracentrifuge is another first
from Beckman. This 100,000

_Ipm instrument generates
forces to 436,000 g, yet takes
up no more lab space than a
spectrophotometer!

It uses a solid-state, thermo-
electric refrigeration system to
achieve operating temperatures
aslowas2°C

Five different rotors hold
microtubes from 0.2 mL to
2.2-mL. Fixed angle, swinging

‘bucket and vertical tube rotors
make the TL-100 ideal for a

broad range of ultracentrifuge
applications such as gradient
separations, isolation of plasmid

DNA, molecular weight deter-

minations and binding studies.
For virtually any application that
uses small sample volumes, the
TL.-100 is your best choice.

Microprocessor control keeps
operation simple. Ten program

_memories let you repeat runs

easily. Direct, brushless induc-
tion drive gets rotors to speed
fast and has few wear points,
so maintenance costs are
minimized.

The TL-100 has ten acceler-
ation and deceleration rates, so

you can achieve a gentle start
and stop to protect shallow
gradients. You can even connect
your TL-100 to a personal
computer for state-of-the-art

lab management.

All this and more in an ultra-
centrifuge that fits on a standard
24-inch laboratory benchtop!
For complete details, write to:
Beckman Instruments, Inc.,
1050 Page Mill Road, Palo Alto,
CA 94304; or Beckman
Instruments International, S.A.,
PO.Box 76, 1211 Geneva 6,
Switzerland.

BECKMAN
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Bio-Rad's Reverse Transcriptase

..consistently
the highest quality available!

to answer any questions you may
have or to provide additional data.

Reverse Transcriptase marks the
beginning of a major commitment
by Bio-Rad to provide superior tools
for the molecular biologist. Expect
the same high quality that is char-
acteristic of Bio-Rad acrylamide and
other materials, systems and appa-
ratus for electrophoresis.

For more data illustrating the
superior quality of Bio-Rad Reverse
Transcriptase, ask for Bulletin 1174.

Every lot of our umln mR .

Reverse Transcrip - ...OV:iI b Wlth

tase is subjected . Sl-

to stringent quality P o Vv al a P o

control as well as eVery of

relevant functional wwe C :

testing procedures. tivé e transcr 'pta
As a result, you rever!_" e

won't have to worry ons-

about problems with reac‘tl

nucleases or batch-to-

batch variations common to reverse

transcriptase from other sources.
You don't have to take our word B’o -RAD
for it. We also provide ovalbumin

mRNA, RNA size markers and proto- : :

cols free with every vial of Bio-Rad Bio-Rad Laboratories

Reverse Transcriptase...so you can 2200 Wright Ave.

reproduce our quality assurance Richmond, CA 94804
(415) 234-4130

functional test as a positive control.
Of course you'll also receive relevant Toll Free # (800) 4-BIORAD

technical data and quality assurance Also in Rockville Centre, N.Y, Australia,
test results for that lot. As always, Austria, Canada, Germany, ltaly, Japan,
our Applications Staff stands ready the Netherlands, and Switzerland,
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WILEY BOOKS...
1n the neurosciences

BRAIN PEPTIDES

Edited by Dorothy Krieger, Michael J. Brownstein &

Joseph B. Martin

The contributing authors, representing the leading authorities in
their areas, describe and compare the anatomical, physiological,
evolutionary, and embryological aspects of brain peptides,
presenting an overview of peptide distribution and physiological
function. 1030 pp. (1-09433-1) 1983 $9750

COEXISTENCE OF NEUROACTIVE

SUBSTANCES IN NEURONS
_Edited by Victoria Chan-Palay & Sanford L. Palay

Reviews the recent discovery that individual nerve cells can con-
tain two or more substances capable of acting as neurotransmit-
ters, and advances suggestions regarding the significance of this
phenomenon. 433 pp.” (1-89503-2) 1984 $89.95

DORSAL VENTRICULAR RIDGE

A Treatise on Forebrain Organization in
Reptiles and Birds

Philip S. Ulinski

A critical review and synthesis of research on the structure and function
of the dorsal ventricular ridge (DVR), a brain structure characteristic of
birds and reptiles. Explains the role in avian and reptilian behavior, and
discusses concepts and issues in comparing reptilian and avian brains
to those of mammals.

284 pp. (1-87612-7) 1983 $39.95

MUSCLES AND THEIR NEURAL CONTROL
Graham Hoyle

This important work provides the only available up-to-date
summary of recent and standard research on the fine structure and
function of diverse muscles, their neural control and development,
and their malfunctions when diseased. Many previously unpub-
lished electron micrographs and experimental results are included.
689pp. (1-87709-3) 1983 $64.50

DEVELOPMENTAL BIOLOGY OF CULTURED
NERVE, MUSCLE AND GLIA

David Schubert

A discussion of differentiation and cell-cell interactions in biology.
Outlines the history of cell culture, focuses on the advantages and
limitations of cultured cells for the study of cellular differentiation,
describes the work of the past decade, and discusses extracellular
macromolecules and cellular adhesion. Where possible, it is written
from the vantage point of the individual experiments which clarified
major issues.

315pp. (1-86592-3) 1984 $49.95

CURRENT METHODS IN CELLULAR
NEUROBIOLOGY, VOLUMES I-IV
Edited by Jeffery L. Barker & Jeffrey F. McKelvy

Volume I: Anatomical Techniques

Explores the gamut of modern neuroanatomical investigation and
incorporates areas of great activity in contemporary research.
325pp. (1-09328-9) 1983 $59.50

Volume II: Biochemical Techniques

Reflects the diversity of specific molecular approaches currently
being used in the study of the nervous system.

319pp. (1-09344-0) 1984 $59.50

Volume I1I: Electrophysiological and Optical Recording
Techniques .

Applies electrophysiological techniques to the study of neuro-
biology. 320pp. (1-09343-2) 1983 $5950

Volume 1V: Model Systems

Sometimes controversial essays on the principles of
autoimmunity.

192pp. (1-09327-0) 1983 $4950

ANNOUNCING...

The Neurosciences Institute Publications
Series

John Wiley & Sons, Inc. is pleased to announce a new publishing
program in collaboration with The Neurosciences Institute of the
Neurosciences Research Program. The new series is devoted to two
types of publications: edited volumes on topics of current interest, and
monographs by visiting scientists and Fellows. The following entries are
the first three volumes in the new series.

DYNAMIC ASPECTS OF

NEOCORTICAL FUNCTION

Edited by Gerald M. Edelman, W. Einar Gall & W. Maxwell Cowan
Presents salient views of the current work being done in the physiology
of the cerebral cortex, primarily describing functional properties of
cortical neurons. These descriptions emphasize direct correlations with
behavioral acts. Organized sections cover vision, audition, and the
control of movement, flanked by an introduction on basic cortical oper-
ations and anatomy, and a final section on the relations between
cortical physiology and psychophysics.

approx. 825 pp. (1-80559-9) October 1984 $85.00

NEUROPHYSIOLOGICAL APPROACHES TO
HIGHER BRAIN FUNCTIONS

Edward V. Evarts, Yoshikazu Shinoda & Steven P. Wise

Describes promising experimental strategies for studying neuronal
circuits involved in higher brain functions. Based on the authors’
extensive experimental work on cerebral control of motor
processes, it emphasizes studies of the “preparatory set,” rather
than perception, learning, or memory.

198 pp. (1-80557-2) 1984 $39.95

PROTEIN PHOSPHORYLATIONIN THE
NERVOUS SYSTEM

Eric J. Nestler & Paul Greengard

Reviews what is known about protein phosphorylation with special
emphasis on the nervous system. Includes up-to-date information
on protein kinases, protein phosphatases, and their substances.
Much of the material is also directly relevant to systems other than
the nervous system.

398pp. (1-80558-0) 1984 $59.50

GENE EXPRESSION IN BRAIN

Edited by Claire Zomzely-Neurath & William A. Walker

A multi-author volume dealing with the use of biochemical, molecular
biological, and recombinant DNA methodology in resolving problems
associated with neurobiology. Chapters incorporate a range of
techniques devised to purify abundant messenger RNAs (mMRNAs), to
enrich for low abundance mRNAs, and to use synthetic oligonucleotides
for the production of complementary DNA for amplification by insertion
into plasmids, cloning, and amplification in bacterial vectors.

approx. 416 pp. (1-86209-6) January 1985 $42.50

AXOPLASMIC TRANSPORT ANDITS

RELATION TO NERVE FUNCTION

Sidney Ochs

A systematic study of the transport of material within nerve fibers.
462pp. (1-65255-5) 1982 $56.50

Order through your bookstore or write to Nat Bodian Dept. 5-1497

FOR 15-DAY FREE EXAM, CALL TOLL FREE

1 800 526-5368

In New Jersey, call collect (201) 342-6707
Order code #5-1497

WILEY-INTERSCIENCE
adivision of John Wiley & Sons, Inc.
605 Third Avenue, New York, NY. 10158

In Canada: 22 Worcester Road, Rexdale, Ontario MOW 1L1
Prices subject to change and higher in Canada.

092-5-1497
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BIOSYSTEMS UPDATE

Nucleotides greater than 100 bases long
demonstrate high efficiency DNA synthesis.

Autoradiogram of unpurified oligonucleotides made
with the Applied Biosystems Model 380A DNA Syn-
thesizer. The number of bases is indicated above each
lane with the stepwise trityl yield in parentheses.

3
~

Reverse phase HPLC of crude 17-mer’. Peak A con-
tains the detritylated material which failed to couple;
benzamide, a by-product of deprotection, is Peak B.
Peak Cis the tritylated product. The yield by trityl assay
was 99.9%. Obtained were 144 O.D. units of un-
purified material, with 39 O.D. units isolated by pre-
parative HPLC.

New, higher coupling efficiencies increase the
performance of the Model 380A DNA Synthesizer
to include production of oligonucleotides over
100 bases long.

The inherently high yields of the Applied Bio-
systems phosphoramidite DNA synthesis method
have been increased by a new solid support,
Controlled Pore Glass': CPG, with a long alkyl
chain attachment to the nucleoside, improves
stepwise yields by 2—4% .

With coupling yields now routinely 98—100%,
probes can frequently be used without purifi-
cation. In addition, whole genes may be con-
structed with longer fragments requiring fewer
purifications and ligations.

Model 380A DNA Synthesizers, operating in
over 180 laboratories worldwide, produce more
than 4,000 oligonucleotides every month. And
the numbers are increasing rapidly. New de-
velopments, such as CPG and the large-scale
10-micromole synthesis columns, continue
to expand the range of applications as well as
improve the results obtained.

Applied Biosystems chemists and 3805 users
have refined procedures for the analysis and puri-
fication of oligonucleotides. Their work includes
techniques for preparative and analytical gel
electrophoresis, HPLC, 5-end labeling and
Maxam-Gilbert sequencing.

We've compiled this data in the latest 380A
Users Bulletin. For a complimentary copy, contact
your local Applied Biosystems representative,
one of the offices below, or circle reader service
card number 342

‘Adams, S.P. etal, J. Am. Chem. Soc. 105, 661-663 (1983)

?*Synthesis performed on Model 380A by Dr. Gerald Zon of the
U.S. Food and Drug Administration

Applied
Biosystems

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Drive, Foster City, CA 94404 - (800) 874-9868 + In California (800) 831-3582 Telex: 470052

IN EUROPE: APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany « 06157-6036 Telex: 4191746




ANNOUNCING . . .
THE SECOND ANNUAL CONGRESS ON

AUTOMATION, SCALE-UP,
AND THE ECONOMICS OF
BIOLOGICAL PROCESS ENGINEERING - *

Chairman: Dr. Gerald Hawk, Zymark Corp.

FEBRUARY 7 & 8, 1985
San Francisco, California

There will be invited talks in a number of areas including
Synthesis, Sequencing, Automation, Cell & Tissue Culture,
Fermentation, Separation & Purification, Economics, and
other technologies associated with Scale-up and Biological
Processing. In addition, there will be submitted poster talks.

DEADLINE FOR SUBMISSION OF
COMPLETED ABSTRACTS: SEPTEMBER 15, 1984

Organized by Scherago Associates, Inc.

For further information concerning abstract forms,
registration, and accommodations, contact:
Edward R. Ruffing
Scherago Associates, Inc.

1515 Broadway
New York, NY 10036
(212) 730-1050

*Copyright © 1984 Scherago Associates, Inc.

Circle No. 284 on Readers’ Service Card




hisTimeYou Don't

HaveTlo
Compromise.

* Reliable, field-proven refrigeration systems that
maintain temperatures as low as —120°C in 90°F
ambients.

» Keyed on/off power switch, adjustable temperature
control and digital temperature display are standard
features.

+ Advanced electronic alarm system on freezers
—60°C and colder features keyed on/off alarm switch,
adjustable cold/warm alarm limits, visual and audible
alarms and simple to operate push button alarm test.

+ Chests that measure only 38” from floor to lid opening
with 5” of polyurethane insulation in walls and
bottom, counter-balanced lids and three levels of seal
protection.

+ Uprights with a double seal and self-closingdoorsora
cam latch for maximum seal.

+ Sound-insulated compressor compartments to
insure low noise levels.

+ 13-month full warranty on both parts and labor.

» Nation-wide service network with factory-trained
personnel.

+ 59 models from which to choose with temperature
ranges from +8°C to —120°C and capacities from 3.1
to 75.0 cubic feet.

Call or write today for your free catalog on our complete
line of refrigerators and freezers.

’s time to stop compromising.

REVCO

Rheem Manufacturing Company/Scientific Products Division
Aiken Road, Box 275 Asheville, N.C. 28804
Tel.: 704/658-2711 Telex: 57-7449
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Series 110
Phasestar
Phase Contrast
Microscope

Circle RS# 323

Polstar
Polarizing
Microscope

Circle RS# 324

Polyvar
Research
Microscope

Series 110
Microstar
Advanced
Laboratory
Microscope

Circle RS# 325

Series 1820
Biostar Inverted
Microscope

Circle RS# 326

Duo-Star
Comparison
Microscope

Circle RS# 327

Series 110
Microstar
Dual Viewing
Microscope

Circle RS# 328

A microscope by any other name cant deliver...

Zoom 580
Stereostar
Microscope

Circle RS# 329




Quality

Microstar
Multi-Viewing
Microscope

Circle RS# 330

Cycloptic
Stereoscopic
Microscope

Circle RS# 331

You have known our products by the names
“Spencer,” “‘American Optical’’ and “AO
Scientific Instruments.” Now we call ourselves
“Reichert,” the name that was long associated
with our most sophisticated research
MICroSCOpeES.

Today we put our Reichert name on all our
products. . . as a pledge of our commitment to

maintain the level of excellence that you have
known and expect. :
In microscopes, microtomes, fiber optics,

ophthalmic instruments, histopathoiogy
products, and analytical
instruments, look to us for
Reichert quality!

Relchert

Reichert Sc1entmc lnstruments

Division of Wz rner -Lambert Tec

Box 123 B\J‘ . NY. 142

Series 110
Fluorestar
Fluorescence
Microscope

Circle RS# 332

2560 Epistar
Industrial
Microscope

Circle RS# 333

560 Stereostar
Zoom
Microscope

Circle RS# 334

Series 100
Microstar
Laboratory
Microscope

Circle RS# 335

Series 150
Laboratory
Microscope

Circle RS# 336
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Whole BIOOd 2-Color, T&B Kit

e Whole Blood: only 0.2 ml required
and ready to read in 60 minutes

e Direct Label: T11-RD1 (a phycoerythrin
derivative), B1-FITC and Controls

e 2-Color: 2-tube assay including
controls

e Built in Q.C.: with identifiable
morphology that correlates to a
standard differential

e Specific: B1, a B cell marker, not
surface immunoglobulin

e Flexible: can be used on fluorescence
microscopy or flow (EPICS®)
cytometer

e Complete: all you need for 25 tests
including isotypic controls

COULTER CLONE’
reagents...

“bringing significant developments to the surface”

(For research use only; not for diagnostic or therapeutic use.)

1212 Circle No. 185 on Readers’ Service Card

Also Available

A Whole Blood, 2-color kit for rapid
phenotyping of acute leukemia—

A Whole Blood, 2-color kit for the
clinical study of AIDS, ILS, SLE,
transplants and other immune
disorders—

3 new antibodies...
PCA- (plasma cells)
PLT1 (platelet)
NKH-1 (natural killer cells)
and
a new red dye, RD1, that will make
2-color analyses routine in every lab.

To order these new products or for information
on any other COULTER CLONE® reagents including
T1,T3,T4,T6, T8, T11, TQ1, B1, B2, B4, MO1, MO2, M4,
MY7 MY9 12 ILR2 J5 IgD IgG IgMm, Kappa Lambda,
Mouse controls—IgG, I9G,, 19G,,, 19G,,, IgM and
developing reagents, call ..

800-327-3778,
in Florida 800-432-6518

or write:
il i COULTER IMMUNOLOGY

e K division of Coulter Corporation
440 WEST 20 STREET
HIALEAH, FL 33010

SCIENCE, VOL. 225
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Altered DNA Cleavage Specificities Resulting From Cross-Protection

Restriction Endonuclease

Methylases
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BECKMAN |
MICRC .|.\r|=u UGHES:

For no-nonsense day-to-day work, you can't match the =~ E nan c s you more choice
Beckman Microfuge® 11 and 12 centrifuges. Theyre the : ‘

‘most versatile for spinning down small samples fast, and
offer research and clinical labs the capability of selecting
the most suitable operating conditions for each partlcular
application.

These Ul-listed and CSA-approved microcentrifuges give
you a number of benefits that youd expect to get only
from larger centrifuges:

~ You choose the speed—Set the speed you want,
and the 11 and 12 maintain that speed no matter what
the tube load, thanks to built-in electronic speed control.

The Microfuge 11 and 12 are what youd expect from

Beckman, the centrifuge experts. For more details, write
for brochure SB-570 to: Beckman Instruments Inc.,
Spinco Division, PO. Box 10200, Palo Alto, CA 94304

It's easy to repeat runs— The automatic reset timer
lets you set timed runs for a few seconds, or any period up
to 15 minutes. Then just press the timer disk to repeat.

Applications flexibility —Both models can spin
the new fixed angle rotor and each has its own horizontal
rotor. With the Microfuge 12 you even get aerosol protec-
tion from the sealed bowl design of its horizontal rotor.

Added safety —If your tube loads are out of balance — L
no worry—imbalance detection shuts off the 11 and 12 B E K M A N
‘automatically. Circle No. 186 on Readers’ Service Card




fiochemicals
{mmunochemicals

LUX Tissue Culture Labware
{ab-Tek” General Labware

— Miles Scientific

— S | | g—

-

- - - — — - " .‘ SUNS : :
New Miles Scientific Catalog /%o wronros

# Naperville, IL 60540

It would be a best seller, if we weren't giving it 4

to you FREE. So order your copy by filling
out the coupon now. You'll have the cata-
log with the biochemicals, immuno-
chemicals and tissue culture items

you need.

7/

4
/ Name
7/
7/
/ Institution

Street

_4—_____,~_H—.__.—.——
M

HesSclemtific ———————— -l e e u o IUREEIERE

4%_%—*_—__—.———.—

_—__.___%_____ﬁ_—___—__—._i
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HOTPACK WALK-INS. 242 STANDARD SIZES.
UNLIMITED CUSTOM DESIGNS.

Hotpack Corporation, which manufactured
the first all-metal walk-in environmental
rooms, is the same company whose quality-
built prefabricated, prewired, pretested
walk-ins are specified with confidence by
leading industrial architects and engineers
everywhere.

We offer 242 standard sizes of walk-ins with
any combination of temperature, humidity
and lighting. All accurate within 0.3°C
chamber temperature uniformity.

Rooms may be ordered with temperatures
ranging from —75°C to 200°C. Humidity
ranges from 20% to 98% may be specified in
any size room. Lighting is provided by rapid-
start fluorescent lamps. Also available are

incandescent, diurnal and hazard-safe light-
ing systems.

Take your choice of three types of con-
venient, flexible panelized construction.
Channellight® with fiberglass insulation or
Channellight with urethane insulation. Both
of which offer superior structural integrity
and rigidity. Or choose foamed-in-place ure-
thane for maximum economy.

And take your choice of control systems,
too. Our selection includes the most sophis-
ticated microprocessor-based digital pro-
grammers specifically designed for scientific
and industrial environmental test chambers
and rooms.

But it's what we know about walk-ins that

sets us apart. As experts in the design, con-
struction, installation and service of superior
walk-ins for every need, we know how to
build the most cost-effective rooms. And we
make sure every room is pretested thorough-
ly before it leaves our plant.

Next time you need a walk-in room, take
advantage of our free planning service. Just
give us your specifications and together, we'll
build a superior environmental test chamber
that's guaranteed to stand the test of time.

Write for our new catalog and architect's
planning guide. Hotpack Corporation, 10940
Dutton Road, Philadelphia, PA 19154. USA.
Call Toll Free 800-523-3608. In Pennsyl-
vania, 215-824-1700. Telex: 685-1197

e

Custom installation in cancer research lab. 100% back-up system

Incubation room with Hotpack roller apparatus

WE BUILD EQUIPMENT TO WORK.

our (5'TH

®

ANNIVERSARY

For literature circle reader service number 216
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S

nEempo
Electmmgs I?lcnly@s

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Twelve
unique Concept Modules, sent to you
one every 4-6 weeks, give you a
handle on subjects like optoelectron-
ics, transistors, integrated circuits,
logic circuits, and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous
material or outdated history. It’s a
fast, efficient, and lively learning
experience...a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

With your first
module, you
get this
solderless
breadboarding
system. You’ll
use it through-
out the series to
build elec-
tronic circuits _
and bring
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

21 SEPTEMBER 1984

Perform
Experiments
in Contemporary Electronics

Throughout your series, lab-
oratory experiments reinforce every
significant point. This
essential experience
...dynamic, hands-on
demonstrations of
theory in practice. . .
will help you master
principles that apply all
the way up to tomorrow’s
latest VLSI (Very Large
Scale Integrated) circuitry. =

In your very first module, you’ll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You’ll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics
The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest. ..if you’re a teacher who

wants
an update in con-
temporary circuits. ..a
manager or supervisor in an electronics
plant...a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,
most convenient,
“Q" = . probably least
| e expensive way to
2= doit. And the
only one that gives
you hands-on
experience.

15-Day No-Risk Trial
To order your first module with-
out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today’s electronics.
If card has been used, write us for
ordering information.

McGraw-Hill

Continuing Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016

W
Hill®
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For MAD production...

Ifyou're ready to scale up monoclonal antibody GELTRAP is the better mousetrap for
production, you want the most cost-effective your MAb production. And for professional
process. consultation, in Emerson’s words, you can

Whatyou don’t need is the expense of mouse “make a beaten path” to our door:
culture...or its concerns of virus contamination.

You're looking for a better way to grow the
products of your hybridoma cells...murine or
human!

GELTRAP " is the én vitro system of choice
* for MAb production, and
« for scale-up of other eukaryotic cell products.

In the GELTRAP system, semi-permeable
gel beads protect your labile cells in a flexible
matrix. This simple, bioprotective environment
supports cell growth naturally...allowing nutri-
ents to enter and waste products to leave.

Gel entrapment of viable cells, documented
in scientific literature, now has been made prac-
tical by Karyon for mammalian cells:

Cell densities are increased at least ten-
fold over suspension culture.

MAD yields are comparable to those of
mouse culture...without its significant | ,
problems. Hybridoma cells growing in spindle clusters within 1 mm. gel beads.

K [I karyon technology incorporated

333 Providence Highway, Norwood, MA 02062
Telephone 617-769-6970
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REFRIGERATE

AND RELAX

If you're analyzing food and
biological samples by HPLC, then
it will pay you handsomely to
add the new Bio-Rad Refrigerated
Automatic Sampler to your system.
There's no worry about reproduci-
bility, since refrigeration prevents
contamination due to spoilage of
samples such as protein, peptides,
amino acids, carbohydrates and
nucleic acids. This programmable
sampler provides automated, un-
attended injection of up to 48 indi-
vidual samples. And as many as
9 multiple analyses of each sample.
Set it up and analyze your samples
overnight.

Sample cross-contamination
also is prevented by an auto-
matic wash step between
samples. (Only 60 ul sample
size required for a 20 pul
injection).

Naturally, the sampler
can be used equally success-
fully without refrigeration.
Find out more about this little
benchtop "‘cold room."” Contact:

Bio-Rad Laboratories
2200 Wright Avenue
Richmond, CA 94804
(415) 234-4130

Also in Rockville Centre, N.Y., Australia,
Austria, Canada, England, Germany,
Italy, The Netherlands, and Switzerland.

Injection of
fixed volumes
between 10yl
and 1.5 ml

Sample cycle
interrupt to
run urgent
samples

21 SEPTEMBER 1984
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Automatic
washing of
inside and
outside of
dip probe
between
injections

Refrigerated
sample table

Micro-
processor
control
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S:S CENTREX'
The revolution in microfiltration.

3Recover
All-new centrifugal filtration system.
Less than 15 microliters hold-up volume.
® Maximum recovery @ For aqueous or organic samples

® Disposable ® Color-coded for easy identification
® 20 plto 5ml ® Pre-assembled, pre-sterilized

Contact S&S for technical data and a selection guide.

Circle No. 160 on Readers Service Card lnnovators in Separat,'on Science

Schleicher & Schuell, Inc., 543 Washington Street, Keene N.H. 03431. Phone: (603) 352-3810
Schleicher & Schuell GmbH, D-3354 Dassel, West Germany - Schleicher & Schuell AG, CH-8714 Feldbach ZH, Switzerland
Schleicher & Schuell Nederland BV, 's-Hertogenbosch, The Netherlands




Non-isotopic
immunological detection made

sensitive and simple.

Four steps to better immuno-
blotting and microtitration
plate assays in immunological
research and monoclonal
screening.

1. Use the best reagents
you can buy.

High quality reagents are crucial to
your work. Bio-Rad’s highly refined, pre-
screened reagents enhance sensitivity,
reduce background, and eliminate com-
monly misinterpreted artifacts that can
undermine even the most carefully
designed ELISA and immuno-blotting
assays.

Affinity purified enzyme-antibody
conjugates. Bio-Rad offers horseradish
peroxidase (HRP) and alkaline phos-
phatase (AP) conjugated antibodies
directed against mouse, rat, rabbit, goat,

human, and other IgGs. All are
affinity isolated and qualified
by ELISA. In addition, key re-
agents are cross adsorbed
against human IgG and further
qualified by immuno-blotting.
Our anti-mouse reagent detects
all IgG subtypes and does not
react with bovine IgG.

Immun-Blot™ Kits.Bio-Rad's
Immun-Blot Kits combine rapid
and simple immunoperoxi-
dase detection of nitrocellu-
lose bound mouse or rabbit
immune complexes with the ease
and convenience of matched reagents.
Optimal results are assured by tested
protocols included with each kit.

2. Use efficient, innovative
immunoassay tools.

Bio-Rad offers reliable and unique
research aids for immunological detec-
tion of biological molecules:

Bio-Dot™—a 96-well microfiltration
apparatus with a unique, leakproof
design that simplifies immunoassays,
hybridoma screening, and nucleic acid
hybridizations. Bio-Dot combines the
best features of a microtitration plate
with highly efficient nitrocellulose mem-
brane immunoassay.

New Blot Incubation Tray—designed
specifically for economical mass screen-
ing of resolved antigens with mono-
clonal antibodies or antisera following
transfer to nitrocellulose.

Trans-Blot™—A new, high field inten-
sity system for electrophoretic transfer
of proteins or nucleic acids to immobiliz-
ing membranes.

3. Use qualified protocols, specifi-
cally developed for your assays.

You'll get the best results if you use
your reagents and equipment under
optimal conditions. Complete proto-
cols have been developed, tested,
and proven using Bio-Rad antibod-
ies and assay equipment. We guar-
antee you first time success!

4. Contact Bio-Rad technical
services.

Take advantage of our expertise
in non-isotopic immunoassay techniques.
WEe'll help you determine the best
approach to your immunological assay
application or help trouble-shoot your
assay problems.

For complete details and some com-
pelling literature, call our toll-free number
800 4 BIORAD. Or write:

Bio-Rad Laboratories
Chemical Division
2200 Wright Ave.

- Richmond, CA 94804
_~ (415) 234-4130

Also in Rockville Centre, N.Y, Australia,
Austria, Canada, Germany, Italy, Japan,
the Netherlands, and Switzerland.
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urleigh announces a giant step
in micropositioning.




Bind 8 times more IgG;...

and more of the others, too!

Bio-Rad'’s
new Affi-Gel”
Protein A MAPS™
(Monoclonal
About half of all monoclonal Antibody

antibodies developed are of the IgG Purification

subclass. But, using published pro-

cedures, mouse IgG; binds poorly Sy StEM)

to protein A-agarose (< 1 mg/ml for IgG1.

gel). Now it's possible to bind IgG;

monoclonal antibodies with high

capadity (6-8 mg lgG:/ml gel) using

the Affi-Gel Protein A MAPS. In

fact, the figure below shows that

this new system can give higher

binding for other antibodies as well. §

Circle No. 264 on Readers’ Service Card
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New complete kit.

Affi-Gel Protein A MAPS
is a complete package. It
includes 5 ml of Affi-Gel
Protein A, one polypropylene
Econo-Column®chromatography
column, and binding, elution, and
regeneration buffers to allow you
to purify more than 500 mg
of IgG;.

Bulletin 1172 gives more
details. For your copy, circle the
reader service number or call
800-4-BIORAD.

Bio-Rad Laboratories
2200 Wright Avenue
Richmond, CA 94804
Phone (415) 234-4130

Alsoin Rockville Centre, N.Y., Australia,
Austria, Canada, England, Germany,
Italy, Japan, The Netherlands, and
Switzerland.
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SOME LIKE IT

Some likeitas
hot as 300°C. So
we built Isotemp®
Ovenstoreach
maximum temper-
atures between
200°C and 300°C.
With accuracy

figures as good as +2.0°C and uniformity
figures <#1.5°C. Utility Ovens for small drying
jobs. . . High Performance Ovens with an extra
margin of precision and reliability. Controlled heat

to match your needs.

Some like it not-so-
hot. So we also have
Isotemp dry heat in-
cubators. Capabie of
handling applications
from the classroomto
the microbiology lab.
With temperature
ranges between 30°C
and 60°C.

Some like it with
forced air. And some
like it with gravity. So
most units are available
in your choice of forced-
or gravity-convection
airflow patterns.

Some even like it with-
out air. Meet the
Isotemp Vacuum Oven.
It produces temperature
from ambient to 280°C
inavacuum of 101.3kPa
(30"Hg). Perfect for dry-
ing, curing, moisture
testing, desiccating and
annealing.

And some like it wet. For them, the Isotemp
— mmmy  Series 400 CO2
Incubatoris the
answer. This
dual chamber
unit produces a
relative humid-
ity of 95% in just
20 minutes.
| CO2concentra-
tions up to 20%.
And temperatures from 30°C to 60°C. The
perfect unit for controlled atmosphere applica-
tions.

No matter how you like your
constant temperature, there’s an Isotemp
that’s right for you. For information on the
entire Isotemp line, call (412) 562-8543. Or ask
your local Fisher representative.

Fisher Scientific
An /\LLIED Company




Tax-Perplexed
Professor

tis the eve of April 15th. As
midnight strikes, Professor Gregg
G. Burnett is poring over a pile of
papers. “laxes, taxes, taxes,” he
groans. “Why do I have to pay all
this money in taxes? How does
everyone else manage? And still
put a little extra aside for retive-
ment?” Gregg sighs. “It’s all a
mystery to me.”

Taking the sting out of taxes
needn’t be a mystery. There is a
simple solution. Supplemental
Retirement Annuities from
TIAA-CREF. Or, very simply,
SRAs. The flexible tax-deferred
annuity plan that can reduce
your federal taxes and increase
your personal retirement savings
without shrinking your take-
home pay.

Contributions to SRAs are
conveniently made through your
institution’s payroll system before
that money shows up as taxable
income. So you don’t pay taxes
on it. Or on the interest and
dividends it earns. You only pay
ordinary income taxes when you
receive your income benefits or
withdraw cash from your SRAs.

Best of all, you don’t have to
wait until retirement to take

21 SEPTEMBER 1984

your money out. So if you want
to use part of your money before
you retire—to build or buy your
retirement house or send your
children to college, you can.
Without paying any federal
penalty tax.

You can also begin receiving
your income benetfits at any
age—again, without a federal
penalty tax. And you can choose
from a number of /ifetime income
options for you and your spouse.

This flexibility plus TIAA’s
current effective annual interest
rate of 11.50%™* and CREF’s
broadly diversified common
stock portfolio make SRAs more
attractive than many other tax-
deferred accounts. And with
assets of over $30 billion and 65
years of experience in retire-
ment plan investing for people in
education, TIAA-CREF helps
provide financial security in
these uncertain times.

So if you feel overtaxed like
our perplexed professor, investi-
gate the advantages of Supple-
mental Retirement Annuities.

SRAs—Simple. Reliable.
Accessible. Tax-deferred
annuities. From TIAA-CREF.

*Effective March 1, 1984 through February 28,
1985 for funds credited January 1, 1982 or later.
This interest rate is not guaranteed after
February 28, 1985. A 1.5% expense charge is
deducted from SRA premiums. If you would
like to know more about SRAs, simply mail the
coupon below or write TIAA-CREF, 730 Third
Avenue, New York, NY 10017.

s92184 1

TIAA-CREF
730 Third Avenue
New York, NY 10017

|

I

|

K/ I'd like to reduce my taxes |

and increase my retirement sav- |

ings. Please send me your free |
brochure on solving this and

other mysteries of my financial ‘

future. |

|

|

|

|

|

|

Name

Name of Institution

Address
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NMR Data Handbook
for Biomedical Applications

P.T. Beall, Baylor College of Medicine, Houston, TX, USA*
S.R. Amtey, University of Texas Medical School, Houston, TX, USA**
S.R. Kasturi, TATA Institute of Fundamental Research, Bombay, INDIA

*Current affiliation: Ciba-Geigy Corporation, Ardsley, NY, USA
**Current affiliation: Mag Scan, Inc., Webster, TX, USA

Designed as an easy-to-use handbook, this text is ideal for those individuals
seeking a basic understanding of NMR principles. In addition to covering the
historical developments of NMR in biological cells and tissues, this text
reviews the basic theory of NMR and NMR imaging and will be helpful to
the physician or scientist in the practical, everyday operation of NMR
instrumentation. Also included are practical details of sample handling data
analysis and the effects of physical variables on NMR experiments.

216 pp 1984 Hardcover 030774 4 $59.95 Softcover 030775 2 $29.95

MAGNETIC RESONANCE
IN MEDICINE
AND BIOLOGY

Magnetic Resonance Imaging

An International Journal of Basic Research and
Clinical Applications in Medicine
The Official Journal of the Society for Magnetic Resonance Imaging

Editors-in-Chief: F.W. Smith, MD, Aberdeen Royal Infirmary, Scotland,
). Gore, PhD, Yale University School of Medicine, New Haven, CT, USA

MAGNETIC RESONANCE IMAGING (MRI) is the first international
multidisciplinary journal for both clinicians and basic scientists. It covers
physical, life and clinical science investigations relating to the development
and use of magnetic resonance and magnetic resonance imaging. Included
are papers on site development, instrumentation, spectroscopy, imaging
techniques, computer aspects and continuing education.

ISSN: 0730-725X Volume 3, 1985 Published quarterly
Institutional subscription rate (1985) $120.00
Two-year subscription rate (1985/86) $228.00
Professional subscription rate (1985) $ 50.00

Magnetic Resonance in
Medicine and Biology

M.A. Foster, University of Aberdeen, UK

MAGNETIC RESONANCE IN MEDICINE AND
BIOLOGY summarizes the variety of ways ESR and
NMR may be applied to the study of normal and
pathological states. The book starts with a brief descrip-
tion of the theory of magnetic resonance, but the main
emphasis is with the application of the various techniques
to particular situations, both in vivo and in vitro.

330pp 1983 Hardcover 025913 8 $50.00
Softcover 030770 | $25.00

Pergamon
Press. ..
everything
you wanted

to know about

NMR...

Progress in Nuclear
Magnetic Resonance
Spectroscopy

Editors: J.W. Emsley, University of Southhampton, UK,
). Feeney, National Institute for Medical Research, London,
UK, L.H. Sutcliffe, University of Liverpool, UK

This international review journal is devoted to high
resolution nuclear magnetic resonance (NMR) spec-
troscopy. Since this is one of the most rapidly expanding
branches of science, there is a continuous supply of up-
to-date, authoritative reviews of great value to the
many active groups in the field. PROGRESS IN
NUCLEAR MAGNETIC RESONANCE SPEC-
TROSCOPY takes account of new developments in
the fundamentals of instrumentation and application of
nuclear magnetic resonance techniques to structural and
analytical problems. It will serve the needs of academics
as well as those in industry.

This journal is published in four issues per annum, or it
may be purchased each year as a single bound volume.
Annual subscription as 4 issues per annum

(Vol. 17, 1985) $115.00
Two-year subscription rate

(Vol. 17 and 18, 1985/86) $218.50
Annual bound volume (Vol. 17, 1985) $138.00
Bound volumes for two years

(Vol. 17 and 18, 1985/86) $262.20

PERGAMON PRESS

Maxwell House, Fairview Park,
Elmsford, NY, 10523
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Sartorius Series
1600 electronic
analytical balances
for as little as

—
a‘a‘"wﬁﬂ

e Aren't you
changing yours?

Aren't you changing your weighs? with ever-expanding applications

The cost of progress is now quite  for electronic balances in industry as
affordable with the new electronic well as research, the new weighs are
weighs—Sartorius Series 1600 here and now!

Analytical Balances. Advanced  Eor more information or a demon-
high-technology electronics has  gtration, call or write: Brinkmann
brought the price of electronic Instruments Co., Division of Sybron
analytical weighing within your Corporation, Cantiague Road,

reach for as little as $2,195. And  westbury, NY 11590 «Tel: 800-645-3050;

SLLI'I()I‘i_us electronic in New York: 516-334-7500.
weighing systems

Brinkmann SYBRON







The collectgr thatcantlose
adrop, doesnt waste your time
and wont costafortune.

The new HeliRac Fraction Collector

from LKB

This new compact guarantees that no tube will

ever change until the drop has been collected. So

you won’t waste your sample or your time. And

the world’s fastest time for tube change gives

" you perfect collection in any mode you choose:

time, volume or drop. You’'ll also get simplified

waste collection, with zero dead-volume and

e sy raction col et hence no contamination. So if you want reliabi-

the world than any other. lity, HeliRac’s got it. And if you want to save

time, it’s got every feature to automate your entire collection.

With more intelligence than many larger instruments, HeliRac is so

simple to program and so easy to use. Let it run your system or be its

slave. You'll get 6 time windows for optimal collection, 4 memories for

program storage and an escape key NOW FILL THIS IN TODAY

to speed up parameter changes. MR e o

That’s the kind of ﬂex1b1hty you’ve | O Show me how HeliRac can help my lab. |

always wanted in a collector so st

small—and with a price that’s so | Name |

sensible. | Dep |

When you've seen it at work in | Compinstit |
|
1

your own laboratory, you'll know | Addres
why the performance and value of

HeliRac just can’t be matched. Try | i
it today and you'll see for yourself. | |

LKDB

BROMMA

Head office: LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden
Tel 08-98 0040, telex 10492

Main US sales office: LKB Instruments, Inc. 9319 Gaither Road, Gaithersburg,
Maryland 20877. Tel 301-963-3200, telex 909870 (dom.), 64634 (intern.)

UK sales office: LKB Instruments Ltd., 232 Addington Road, S. Croydon,
Surrey CR2 8YD, England. Tel 01-657 8822, telex 2644 14

Other sales offices in: Antwerp, Athens (for Middle East), Bangkok, Copenhagen,
Lucerne, Madras, Moscow, Munich. Paris, Rome, Turku, Vienna, Zoetermeer

Circle No. 202 on Readers’ Service Card
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The chromatogram below illustrate
performance you can expect from
BAKERBOND MAD col s..even at the

offered through
Chromatography, 1984"—2 d Analytical Conditions
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Minutes
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Let's getdown
tobasics.

Zeiss Leitz Nikon Olympus
Universal Ortholux Biophot Vanox

Large stable base bas‘\c bas.\c bas‘\c bas‘\o

Precision focusing with 1 /div fine focusing bas‘\c bas‘\c bas‘\c

control

\C
Two built-in attachment ports baﬁ\
Built-in Optovar magnification changer with ‘\c
1.25, 1.6 and 2X magnifications and centering as
telescope

-
Two built-in slots for analyzers and compensators bas\c

L)

.
Stages, objectives and condensers are all inter- c 0
changeable with the remaining product line bas\ bas\

Single vertical illuminator can be used for . c
brightfield, darkfield, DIC, quantitative pol and as\
fluorescence

Phase contrast with Planapochromats baﬁ\c baﬁ\c

DIC with Planapochromats bas\c

Multi-immersion objectives baﬁ\c

Built-in, push-button filter holders for 5 or 6 filters bas\c bas\o

L]
17 different fluorescence filter combinations bas\c

Quantitative surface topography capability baﬁ\c bas\c

Versatility and universality are ments without changing eye- quality and value, and you're
basic to the Zeiss Universal piece height. Compare the sure to be convinced. And if
Microscope. With the Universal Zeiss Universal to any other that isn't enough, compare the
you can do every technique in microscope for versatility, optics. That's basic.
transmitted and reflected Quality service. Expert dealers.
light. You don't need special .

modifications. You don't have to \@

dedicate your microscope : ' J

to one appilication. Space for
adding analyzers, compen-
sators, filters is built in—you )
don't have to create it. The two
built-in attachment ports let
you add documentation attach-

Carl Zeiss, Inc.
One Zeiss Drive

Thormwood, NY 10594 West Germany

(914) 747-1800 :
R | | GI\I:EAT
(416) 449-4660 ll A

IN OPTICS

For literature circle reader service number 303
For demonstration circle reader service number 300



[’H]Micro-scales

Easy, accurate way
to quantify tritium
distribution by
autoradiography

Compare [3H] Micro-scales with your
current quantification procedure for
ease of use, speed, dependable
uniformity and accuracy. Micro-scales
from Amersham set the standard by
which all others will be measured.

That's because each Micro-scale block
consists of eight layers of tritiated
polymer, arranged in order of increasing
specific activity—from 3 to 110nCi/mg
—and separated by inactive layers.
Using a standard microtome, the block
can be sliced into hundreds of
sections . . . each sized to fit on a
standard microscope slide along with
tissue sections. Then, when an auto-
radiogram is exposed and developed,
tissue radioactivity levels can be cali-
brated directly against the Micro-scale.

Because hundreds of slices can be cut
from each Micro-scale block, the cost
per calibration is very low. And, poten-
tial applications extend to anyone cur-
rently performing [3H] autoradiography
of cells, tissues or other substrates. For
details, write or call for literature on
[®H] Micro-scales. The new standard for
autoradiography.

Circle No. 288 on Readers’ Service Card

For research use only

Amersham Corporation

|

2636 South Clearbrook Drive, Arlington Heights, IL 60005

(800) 323-9750 (Toll Free) or (312) 364-7100

Almersham

Amersham Canada Limited

505 Iroquois Shore Road, Oakville ONT L6H 2R3 (800) 268-5061 or (416) 842-2720

1234
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NEW U.L. LISTED
EPPENDORF'5414
MICRO CENTRIFUGE WITH
MOMENTARY SWITCH
AND TIMING LIGHT.

This is the centrifuge that lets you spin a
sample without spinning the timer dial. For
spins of 60 seconds or less, simply hold down
the Momentary Switch as long as necessary;
a lighted diode flashes at 1-second intervals
to let you time the spin. Longer centrifugingis S
controlled by the built-in 15- or 30-minute timer with
automatic shut-off.

Mare convenient and more efficient than previous models,
the 5414 reaches maximum speed in just 5 seconds, regardless
of load. RCF has been increased to 15,600xG at 15,000 rpm for
faster separations. The angled rotor head accepts twelve standard
1.5 ml Eppendorf Test Tubes, or 500 pl, 400 pl and 250 pl tubes using
adapters. (For larger loads, Model 5413 spins up to forty tubes -
horizontally in four vertical carriers holding up to ten 1.5 ml,

400 wl or 250 pl tubes each. Maximum RCF is 8,800xG at
11,500 rpm.) On both models, a safety lid lock prevents operation
with the top open.

For literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Subsidiary of Sybron Corporation, Cantiague
Road, Westbury, NY 11590; or call 516/334-7500. In Canada:
Brinkmann Instruments (Canada), Ltd.

TO spin
for minutes,
set the time

TO Spin
touch the bu

SYBRON Brinkmann

For literature circle reader service number 208
For demonstration circle reader service number 209




New in Neuroscience

PRINCIPLES
OF NEURAL DEVELOPMENT
Dale Purves & Jeff W. Lichtman

A comprehensive treatment of the development of the
nervous system, this book sets out the major develop-
mental events in both vertebrates and invertebrates,
emphasizing the recurrent themes in the establishment
and maintenance of neuronal connections. An extensive
bibliography, glossary, chapter summaries, and detailed
drawings and micrographs make this an excellent introduc-
tion to the subject for both students and professionals.

Contents: Early events in neural development; Neuronal differ-
entiation; Pattern and positional information; Movement and
migration of neurons; Axon outgrowth and the generation of
stereotyped nerve patterns; Neuronal death during develop-
ment; Trophic effects of targets on neurons; Long-term effects
of neurons on their targets; Formation of synapses; Selective
synaptic connections; The molecular basis of neuronal recog-
nition; Rearrangement of developing neuronal connections;
Maintenance and modifiability of synapses; The development
of behavior; Principles of (and some prejudices about) neural
development; Bibliography; Index

October 1984 352 pp 240 illus $32.50 cloth

FROM NEURON TO BRAIN, 2/E
S.W. Kuffler, ].G. Nicholls & A.R. Martin

This influential book has been broadened and extensively
rewritten to include the most recent advances. A new
chapter on the control of movement has been added. Other
new topics include the microcircuitry and the laminar
structure of the visual cortex, patch clamp analysis of
single channel currents, peptide transmitters and neuro-
modulators, application of monoclonal antibodies, long-
term changes in the Aplysia nervous system, and retraction
of geniculate axons in the neonatal cortex.

May 1984 651 pp  220illus  $30.00 cloth

FUNDAMENTALS OF
NEUROPSYCHOPHARMACOLOGY
Robert S. Feldman & Linda F. Quenzer

1984 508 pp 200 illus $35.00 cloth
NEUROETHOLOGY

Jeffrey M. Camhi ;

1984 416pp  160illus  $30.00 cloth

IONIC CHANNELS
OF EXCITABLE MEMBRANES
Bertil Hille

This book gives the first systematic introduction and
summary of this field and is the first to focus on ionic
channels rather than on the physiology of specific cell
types. Part I introduces the known channels and their
classical, diagnostic properties; Part II inquires into the
underlying mechanisms and shows how physical theory
can be applied. The book concludes with the chemistry
of channel molecules and some challenging ideas about
their biological evolution. Over 900 references.

Contents: Introduction; Classical Description of Channels: Classical
biophysics of the squid giant axon; Na and K channels of axons;
Calcium channels; Potassium channels and chloride channels;
Endplate channels and other electrically inexcitable channels;
Principles and Mechanisms of Function: Elementary properties of
ions in solution; Elementary properties of pores; Counting
channels; Selective permeability: independence; Selective
permeability: saturation and binding; Mechanisms of block;
Modifiers of gating; Gating mechanisms; Molecular properties
of ionic channels; Evolution and diversity; References; Index

September 1984 448 pp  165illus  $32.50 cloth

RECENTLY PUBLISHED |

METABOLIC PROBES OF CNS ACTIVITY
IN EXPERIMENTAL ANIMALS AND MAN
Louis Sokoloff

This book, the first volume in the Magnes Lecture Series
at Hebrew University, Jerusalem, describes a radically
new approach to the localization of functional activity in
the central nervous system. This one concise volume pro-
vides the details and describes the applications of the
deoxyglucose method which measures the rates of glucose
utilization in all parts of the nervous system of conscious
animals and man.

September 1984 96 pp 15 illus $17.95 paper

ALSO AVAILABLE

INTRODUCTION TO
MOLECULAR IMMUNOLOQGY, 2/E
Alfred Nisonoff
1984 236 pp

55illus  $14.95 paper

BEHAVIOURAL ECOLOGY, 2/E
John R. Krebs & Nicholas B. Davies, Editors
1984 493pp  150illus $25.00 paper  $42.00 cloth

To order, or to request examination copies, write Dept. PH:

ﬁj SINAUER ASSOCIATES, INC. ¢« SUNDERLAND, MA 01375




Pure Magic.

You're looklng at an electron micrograph
of MonoBeads—the most significant advance-
ment in separation technology since the
discovery of Sephadex Andit’s the
MonoBeads which give a magical high
performance to our new Fast Protein Liquid
Chromatography (FPLC) System.

With a uniform particle size of 9.8 nm,
this new hydrophilic, monodisperse medium
is the secret of high performance.

High resolution of complex biological
samples suchas proteins, peptides, enzymes,
monoclonal antibodies and polynucleotides
can now be conjured up with typical
separation times of 10-20 minutes.

A small selection of the substances which have already been
studied using the FPLC System.
Bacitracin. Tryptic peptides. L-amino acid
Monoclonal Haemoglobin Al,.. oxidase
antibodies. Haemoglobin isoenzymes.
Serum proteins. chains. Restriction
Urine proteins. Insulins. enzymes.
Synthetic NADP. Labile citrate
oligonucleotides.  Venoms. synthase.
Viral proteins. - Pollen extracts. Placental
Membrane Ovalbumin. homogenate.
proteins. Ge-globulin. Steroids.

When we had perfected the separation
media, we turned our attention to the
instrumentation. And we designed a system
whichrepresents the state of the artin protein
separation technology.

We've included a gradient programmer,
non-stainless steel pumps, programmable

fraction collector, UV monitor and pre-
packed separation columns to fulfill all your
needs for biological separations. Now, in just
one or two steps, electrophoretically pure
enzymes can be purified from crude tissue
extractin just 10 to40 minutes, withanoverall
yield in enzyme activity of greater than 80%.

In fact, we're so confident that we invite
you to try out any biological sample, in
aqueous or organic solution, so that you can
see for yourself just how magical our new
FPLC System would be for you.

Pharmacia
Fine Chemicals

The Pharmacia FPLC System. Pure Magic. Pure Logic.

Pharmacia Fine Chemicals
800 Centennial Avenue, Piscataway, New Jersey 08854
Telephone: (201) 457-8068 or call your local representative.

Pharmacia products will be on display at BIOTECH ’84-Booth 106
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AR

THREE HUNDRED
FORTY ONE MILLION
FLOATING POINT OPERATIONS
PER SECOND.

THE FPS-164/MAX.

Today’s scientific and engineering
problems increasingly call for more
complex models and higher resolution,
which leads to calculations on very large
matrices. Yet, until now, cost of a super
computer with the speed and accuracy
suited to these problems has been out of
reach for many.

Now, there’s the FPS-164/MAX — a
special-purpose scientific supercomputer
that matches the likes of CRAY, CYBER
and others in commonly used matrix
operations — at a fraction of the cost.

The FPS-164/MAX is fast.

With peak performance rated from 33
to 341 million floating-point operations
per second, depending on configura-
tion, and up to 7 Mwords of 64-bit
memory available to the user, the new
FPS-164/MAX gives you all the speed
and accuracy you need to make those
matrix computations manageable.

The FPS-164/MAX configuration is
able to compute up to 124 vector opera-
tions at one time, allowing a fully-

configured 164/MAX to factor a 1,000 by
1,000 matrix in about 1 second, multiply
two 10,000 by 10,000 matrices in less
than two hours.

FPS-164/MAX Specifications
Peak Capacity (MFLOPS) ............ 341
Number of
Arithmetic Pipelines ................. 63
Number of
Independent Processors ............... 1
Vector Register Capacity ........ 2K x 124
Main Memory Capacity ........ 7 MWords
Disk Subsystem Capacity ........ 3 Gbytes
i e RSB el M e 64 bits

+8-bit error

correction

RIReisiog v L0 e 15.3 decimal
digits

Dynamicrange ............ 2.8 x 102 to
9.0 x 1037

Cooling Method .............. Forced Air
ROUMIN 4 o e ~20 ft2
WEIght R e e B 1800 Ibs.
including

power supplies

Circle No. 317 on Readers’ Service Card

FPS 1BAMAX

The FPS-164/MAX
is powerful.

A parallel-pipelined machine de-
signed to run FORTRAN at high speed,
the FPS-164/MAX has all the scalar capa-
bility of our original FPS-164. We've just
added a lot more power, with multiple
special processing units which amplify
the vector processing capability of the
original FPS-164 by up to 31 times.

The FPS-164/MAX
is cost-effective.

In structural analysis, computational
chemistry and physics, fluid flow anal-
ysis, electromagnetic modeling, or any
application requiring fast handling of
large matrices, the FPS-164/MAX offers
unparalleled cost efficiency. In fact, it can
run certain key matrix computations as
fast or faster than supercomputers cost-
ing over 10 times as much.

Whether you're looking to upgrade
your existing FPS-164 — or searching for a
complete new system — you won't find
supercomputer performance for one
million dollars or less anywhere else.

What’s more, the FPS-164/MAX is
backed by the considerable resources
of Floating Point Systems. With 21 field
service offices world-wide, full remote
diagnostic capabilities, and a record of
product quality and reliability second to
none, you can be sure the FPS-164/MAX
will be up, running, and ready to meet
your problem solving needs. 4

For complete information and spe-
cifications, call toll free, 1-800-547-1445.

FLOATING POINT
«SYSTEMS,  INC.

PO. Box 23489

Portland, OR 97223

(503) 641-3151

TLX: 360470 FLOATPOIN BEAV




One roll of Polaroid Instant
Sgde film will win you over.

Polaroid

f : ’

— >  Andit’s free.

Simply send the coupon and $1
for postage and handling.

Then try it in azzy 35mm camera. You'll see
slides of your party before it's over. Your
vacation while you're still on it. Or any
occasion while it’s still the occasion.

Or how about the office? With Polaroid
Instant Slides you can make last minute changes
or add up-to-the-minute information to your
business presentations.

And here’s your chance to try a roll free.

See the coupon for details. After all, sometimes
you just can’t wait to see your slides. And now
you won't have to.

Polaroid Instant Slides. Free! i

|
|
To get your free 12 exposure roll of Polaroid Instant Slide film, send in the |
coupon with $1 check or money order to: Polaroid Slides, PO. Box 4272, I
Reidsville, NC 27322-4272. Then, take your exposed roll to your participating
Polaroid dealer and he'll show you how to develop it. Instantly. We'll also send |
you coupons for cash rebates and extra bonus values. Limit 1 per household. |
Original coupon must be completed in full. Void where taxed or prohibited. |
U.S. residents only. Polaroid dealers, their employees, or immediate families
are not eligible. $-9/21 I
|
|
|
|
|

NAME

ADDRESS

CITY STATE zZIp
Your request must be postmarked no later than Oct. 31,1984. Allow 4-6 weeks for delivery.

— Polaroid 35mm Instant Slides
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NEW ANTIBODIES FROM TRITON BIOSCIENCES

Affinity-Purified Antibodies to

Oncogene Proteins and Transforming Growth Factors

To facilitate studies in the field of
oncogene research and transforming
growth factors, Triton Biosciences Inc.
is now offering:

[0 (X TGF axrisdoy
[0 RasHa p21 Axtigooy

[1 RasKi/Ha p21 ANTIBODY

Each antibody is generated against
a synthetic peptide correspondence to
an amino acid sequence in the native
protein. These antibodies are purified
by affinity chromatography, thus reduc-
ing nonspecific reactions for clearer,
faster results. Western bolt and immuno-
precipitation analyses are used to verify
their reactivity and specificity.

Applications include: providing
semi-quantitative data on oncogene
and & TGF expression; localizing
oncogene proteins and & TGF in cells
using immunofluorescence; purify-
ing antigens by antibody affnnlty

chromatography; and characterizing
structure/function relationships.

Triton Biosciences Inc., a wholly-
owned subsidiary of Shell Oil Company,
is dedicated to developing products
for the human health care field, with
special emphasis on cancer.

Our product development program
is aggressively committed to providing
a continuing source of biological
reagents of the highest quality.

For additional information, contact
Triton Biosciences Inc., 6900 Fannin,
Dept. 270, Houston, Texas 77030.
Tel. (713) 796-1227.

Triton Biosciences Inc™

1240
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LABTECH Just Made

The IBM PC Or
DEC Rainbow™
A Real Time Computer

For Data Acquisition

And, no programming is necessary

When you spend your time in a lab, you want
to spend it performing experiments, not programming
computers.

With this simple fact in mind, Laboratory Tech-
nologies has developed LABTECH NOTEBOOK™ — a
remarkable program that eliminates programming. Now
you can perform real time data acquisition, process control
and analysis on your IBM PC™ without wasting time and
effort writing experimental programs.

LABTECH NOTEBOOK collects data directly
from your instruments, analyzes it, and pro-
duces charts, graphs and printouts in far less
time than you might have spent just writing a
simple program. It also integrates with

Lotus 1-2-3™ and Symphony™ for enhanced data manip-
ulation, graphics, modeling, and even word processing.
Just imagine what it would be like to go from raw data
to final report in a matter of minutes instead of days or
weeks. With LABTECH NOTEBOOK you can.

Don’t waste any more time experimenting
with your PC. LABTECH NOTEBOOK can teach it
everything it needs to know to let you work smarter
and faster than ever before. After all, isn’t that what
computers are for?

LABTECH NOTEBOOK supports Acrosystems,
Burr-Brown, Cyborg, Data Translation, Keithley DAS,
Metrabyte, National Instruments, Taurus and
Tecmar hardware.

Call or write Laboratory Technologies today
for a 30-day free trial of LABTECH
P » NOTEBOOK or to request
more information.

Laboratory Technologies Corporation, 328 Broadway, Cambridge, MA 01239 ¢ (617) 497-1010

*DEC RAINBOW version will be available in December, 1984. Rainbow is a trademark of Digital Equipment Corporation.
IBM PC is a trademark of International Business Machines Corporation. Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation.

Real time multitasking turns PC into an
electronic chart recorder/data logger.

Import data files automatically into Lotus 1-2-3
spreadsheets for data analysis and manipulation.

Fit experimental data to complex theoretical
models with powerful, user-friendly curve-fitting.

SIS PN |00 AT AT TR
1 -

TIME, T v
— P, Theory — dP/dT, Th
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Life expectancy.

Products you could only expect from an
emerging world leader in biotechnology.

VENTREX HL-1" the world’s first completely
defined serum free medium.

VENTREX Ventregel™' the first gelatin
microcarrier.

VENTREX Celift") a
revolutionary cell culture
technology for research
and production.

VENTREX Marrow Cell Stimulator™ supports the
long term growth of pluripotential bone marrow cells
for transplantation research.

VENTREX TsIF™ for research use, induces
the development of T suppressor cells, key to the
understanding of autoimmune disorders.

VENTREX Apo A-1, a diagnostic tool for the
assessment of coronary artery disease.

VENTREX, the world’s supplier of ACE products for
hypertension diagnosis.

VENTREX.

We live up o our expectations.

So they can live up to theirs.

VENTREX

LABORATORIES, INC.
217 Read Street
Portland, Maine USA O4103

To learn more about these and other Ventrex Biotechnology Products call:
Toll-Free: 1-800-341-0463 (In Maine: 207-773-7231)) TELEX: 710 221 6452.
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SECOND INTERNATIONAL CONGRESS O

COMPUTERS N SCIENCE

28 October - 1 November 1984
Washington Hilton, Washington DC

Chairman: Stephen R. Heller
Environmental Protection Agency, Washington DC 20460

THEME: Workstations for the Scientist

OPENING ADDRESS
Computer Education/Literacy for the Scientists - C.D. Martin, George Washington University, Washington, D.C.

SESSION TOPICS

Scientific Data Bases — L. Gevantman, National Bureau of Standards, Washington, D.C.
Computer Aided Molecular Design — R. Potenzone Jr., American Cyanamid Co., Stamford, Conn.
Artificial Intelligence — P. Friedland, Stanford University, Stanford, CA.
Biological Workstations — P. Armstrong, Intelligenetics, Inc., Palo Alto, CA.
Management of the Electronic Laboratory — R. Dessy, Virginia Polytechnic Institute, Blacksburg, VA.
Laboratory Automation and Robotics — J. Lemanowicz, Exxon Research and Engineering, Annadale, N.J.
Workshops — Joseph L. Modelevsky, Lilly Research Labs.

Molecular Biology Software: Conventions, distribution and exchange

Molecular Biology Computing: Perils, prospects, and payoffs

* Other Workshops to be announced

POSTER SESSIONS: WORKSTATION APPLICATIONS
Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of
the meeting; however, only those accepted by 15 September 1984 will be listed in the conference program. For
abstract forms contact address listed below.

SCICOMP EXHIBITION
A large exhibit of state of the art hardware, software and systems will also be part of the overall conference.

Organized by Scherago Associates, Inc.
in conjunction with SCIENCE Magazine.

Scherago Associates, Inc., 1515 Broadway, New York, NY 10036, (212) 730-1050

REGISTRATION FEES: Make checks payable to: Scherago Assoc., Inc., COMPUTERS IN SCIENCE
$200 On-site registration

$150 ADVANCE REGISTRATION

$125 Group Registrations - 4 or more recéived together from same organization.

$ 50 Student Registrations — Must have status confirmed in writing by department chairman.

[J Please reserve space(s): Registration Fee of $ enclosed.
[ Please send EXHIBIT SPACE information.

Please Print

Name Street

Dept. City . State Zip
Organization Telephone: ( )

Return to: Computers in Science, Scherago Associates, Inc., 1515 Broadway, New York, NY 10036, Tel: (212) 730-1050
All cancellations must be received in writing by Scherago Associates, Inc. no later than September 21, 1984 - no refunds will be given after this date.
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\/\/d’rersm HPLC *Sys’rems 'fo’r AmanACId Anolysis.

Now analyze primary and secondar
amino acids with one plcomole sensmvﬂy

Lys

ASP
GLU.

Minutes

Introducing Waters high-speed PICO-TAG “ method. This innovative pre-column -
derivatization method is pre-packaged for guaranteed results. In 15 minutes, you can run a
complete compositional analysis from as little as 100 nanograms of protein, with a detection
limit of one picomole. Waters provides the complete methodology, plus rquen’rs buffers ‘
column, Waters HPLC System and PICOTAG Work Stcmon

With Waters Systems, choose the method that best meets your needs. E

o

I L " L L L
0,0 30,0 40.0 50,0 60.0 20,0 80.0 90.0
Minutes

: ‘Waters AUTOTAG " Ol Afully dutomated o ’
~ derivatization method. This exclusive method offers  quantitation. Waters imprc
~ fully automated pre-column derivatization, sepqraﬂon  method with raw chromatog
and data reduction for high sensitivity analysisof pri- ~ and re-integration capability for better quantitation,

mary amino acids. Perfect for process monitoring of and full documentation of method, chromotogrophy
amino acids in fermentation broths and cell cultures. and integration.

roves this high resolution
raphic data storage

More than offering just a

choice of methodologies, Waters R
helps you get results. '
For more information, contact Waiters Life Waters Chromatography Division

Science Dept., 34 Maple Street, Milford, MA
01757, 617-478-2000 (X 2665).
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the “bible” of chemical technology
KIRK-OTHMER
ENCYCLOPEDIA OF
CHEMICAL TECHNOLOGY

COMPLETE in 25 VOLUMES ’_OR WITH SUPPLEMENT IN 26 VOLUMES

(Available November 1984 ~

KIRK-OTHMER

~ CONCISE

ENCYCLOPEDIA
OF CHEMICAL
TECHNOLOGY

An authoritative one-volume abridgement of the
$4,40000 Third Edition. Every one of the 1,100
articles has been condensed from the original and
reviewed by the author or other experts for accura-
cy. Over one and one-half million words in a large

- 8% x 11”7 two-column format. Includes over 2,500
figures, tables, and illustrations from the new 3rd
Edition.

1,300 pp. (1-869775). .. ............ November 1984

Introductory price...................... $99.95

Price after June 30,1985 ................ $129.95
\- J

TO ORDER CALL TOLL FREE: ———

1 800 526-5368

N in NJ. call collect (201) 342-6707——

-

“ ..the quality, accuracy, and selection of
information is excellent ..” —Journal of
the American Chemical Society

“...a whole new encyclopedia... well
illustrated...really impressed with the
quality” —Chemical Engineering

“Kirk-Othmer is universally regarded as a
reference work par excellence. It stands
supreme in the field of chemical
technology.” —The Chemical Engineer

“ ..an invaluable source of authoritative

\_ information.. : Chemical Processing )
Price per volume when purchased _
individually ...................... $185.00*
Price per volume when purchased
asa25volumeset................. $170.00*
25Volume Set Price.................. $4,250.00*
Supplement Volume. ................. $150.00*

Set Price with Supplement Volume . ... $4,400.00*
*All prices increase January 2, 1985

For a free prospectus call Nat Bodian at (212) 850-6315.

WILEY-INTERSCIENCE
a division of John Wiley & Sons, Inc.
605 Third Avenue

New York, NY. 10158

In Canada: 22 Worcester Road, Rexdale, Ontario MOW 1L1
Prices subject to change without notice.

5-1357



The new ZORBAX® reversed-phase peptide column, the
first in the versatile new Bio Series, is specifically designed
for the successful separation of small proteins and peptides
from protein digests. And to help you achieve the best pos-
sible separations, DuPont includes a detailed User’s Guide
with every column shipped.

The unique column configuration and packing char-
acteristics of the ZORBAX® Peptide Column permit rapid
separation of protein fragments with maximum resolution
at normal flow rates and operating pressures. The exclusive
ZORBAX® process provides exceptional uniformity of col-
umn packing and performance so you can expect your
method to yield consistently repeatable results time after
time.

To help you work out an effective method, the User’s
Guide clearly outlines specific procedures for developing
and controlling reversed-phase separations of peptides with
the new ZORBAX® column. Recommendations for selection

of gradient and other parameters are easy to follow and easy

to apply to your particular separation challenge.

A Separation Development Guide, abstracted from
the Users Guide and detailing the formulation of optimal
separation conditions, is available to you at _ —
no charge. To obtain your copy, and for »f
more information on the new ZORBAX® Bio |
Series, call DuPont at the following 24-hour
toll free-number: (800) 345-8600, Ext. 502,
or write: DuPont Company, Room X40540,
Wilmington, DE 19898.

DuPont makes HPLC make sense

Liquid Chromatography Columns

QUPOND

REG Us pat & TM OFF
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If an Eppendorf
Pipette could ,
plpette a sample e

to 48 times 3
W|thout refilling,
it would look
like this.

Imagine an Eppendorf Pipette that dispenses up
to 48 times without refilling.

Imagine a pipette that makes serial pipetting at
1-second intervals as easy as pressing a small lever.

Imagine a pipette that eliminates cleaning, contamina-
tion and carry-over error problems with interchangeable
Combitips, disposable plastic sample reservoirs
available in 3 sizes (0.5, 2.5 and 12.5ml capacity).

Imagine a pipette with foolproof ‘click-set’ volume adjust-
ment dial to select among 5 volume increments for each size
Combitip, giving you a choice of 13 different volumes from 10 to
1,250 .

Only one pipette can do all this with traditional
Eppendorf accuracy, precision and operating ease. Only
Eppendorf makes it...The Repeater, the new repetitive
pipette with disposable Combitips.

For literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Subsidiary of Sybron Corporation,
Cantiague Road, Westbury, N.Y. 11590, or call
516/334-7500. In Canada: Brinkmann Instruments
(Canada), Ltd., or call 416/675-7911.

Eppendorf Repeater

s

. Mw
SYBRON l Brinkmann

For literature circle reader service number 212
For demonstration circle reader service number 213

H—Wt 3

e




Now...practical infrared
analysis of aqueous samples

Quantitative IR analysis of aqueous samples
is not just possible; it is fast, simple and cost-effective.

IBM Instruments scientists have helped

to develop an improved method of probing
aqueous solutions. It overcomes the tradi-
tional obstacles to infra-red quantitative
analysis of aqueous samples, including the
opacity of water.

Key elements of the method are the
IR/32 bench-top FTIR—which features
high-throughput optics and an easy-to-use
operator station with outstanding data
analysis capability—plus a special liquid
analysis cell.

Hundreds of applications

The IR/32 with the liquid analysis cell
provides fast, low cost quantitative analysis
of aqueous samples and is particularly
suitable for reaction monitoring. Precise,
consistent analyses can be obtained from
Spectrum of 4% aqueous solution of methicillin antibiotic. samples with less than 1% solute. Hundreds
of chemical, pharmaceutical, food and
biological analyses can be improved.

Let us tell you more

For more information on using FTIR for

quantitative analysis of aqueous samples,
call us toll-free at 800-243-7054..
In Connecticut, 800-952-1073.
Or write IBM Instruments, Inc.,
Orchard Park, PO Box 332,
Danbury, CT 06810.

The IR/ 32 is a compact bench-top spectrometer

with high-throughput (f4.2) optics. The opera-

tor station has the data processing capacity to

remove water background and provide precise,
reproducible spectra for analysis with the IR/32
Quantitative Analvsis software.

The unique liquid analysis cell was specifically
designed for the IR/32 and provides maximum
optical throughput for highest possible signal-to-

noise ratio.

nstruments
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V Announcing ‘

A NATIONAL COMPUTER RESOURCE
FOR MOLECULAR BIOLOGY

BIONET, a national computer resource
to aid scientists in molecular biology
and related disciplines, has been estab-
lished by a cooperative agreement be-
tween the Biotechnology Resources
Program of the Division of Research
Resources, National Institutes of Health
and IntelliGenetics, Inc. The mission of
BIONET is to provide scientists, sup-
ported by governmental, institutional,
or otherwise unrestricted funds, access
to an interactive, timesharing computer
system with sufficient computational
power to attack and solve complex re-
search problems.

The major goals of BIONET are:

. . . . To provide computational assis-
tance in data analysis and problem
solving to scientists engaged in struc-
tural studies of nucleic acids and
proteins

... . To serve as a focus for devel-
opment and sharing of new computer
software

. .. .To promote collaboration and
sharing of information among a na-

. . @ tional community of scientists
Cell fusion in minutes. BIONET il opera on a igitl
We help you achieve it e omputer ocaied n 2
- mainframe computer located in Palo
Alto, California and will be accessed
Fully refined electrofusion hardware guides rapid cell :gmllybytelephone anrik na“trnzllzd via
. ¢ : 2 gt e CompuServe netwo prov
fusion with fingertip control. Results are efficient and repro- users of BIONET will have access to a
ducible, a significant improvement over chemical or biological wide variety of existing computer pro-
methods. A variety of fusion chambers are available, and grams for :::llei.c acig and rgotein
: . : sequence analysis and experiment
each user receives samples of forthcoming designs. planning, and sequence databases.
Progressing rapidly for a new technique, electrofusion is Users will also have access to new soft-
documented in a continually updated protocol manual ware contributed or developed by the
furnished with your instrument. ::SE T:;““V('Mde "
wi pre users wif
Technical support is available from our staff of microbiolo- e!;%f,"mic mﬂir;‘;nd b““eﬁ!g’u?afdt fa'ls
: A i g z cilities, erful communication too|
gists and applications specialists. Above, from left: Gary with which investigators can rapidly ex-
Heepner, PhD Microbiology; Nancy Phillips, BS BioMedical change information with their col-
Engineering; Avrom Brandzel, PhD BioEngineering; James 5‘.‘18;6‘ Pfemﬂugg 'ﬂﬁ"ﬁm?d
. . ¥ . . r Ur -
Hudson, PhD MicroBiology; Robert Rhine, Business Mgr. Bl s developing new software
Not shown are Field Specialists; Technical Director, Jerome for use by the community.
Greyson, PhD Physical Chemistry. The staff of BIONET will provide
. support to scientists using the re-
Versatility . . . current users report success with bacteria, source, including telephone and on-
yeast, fungi, plants, hybridomas (murine and human), and mgmﬁ?:’émﬁwpm”m“.
pure gene transfers free from toxic chemicals. These areas For additional information and an
are just the beginning for accelerated exploration given the application form (one per Principal
elegant control of the Zimmermann Cell Fusion™ system. If;mﬁsa@ or head of research unit),
please write to:
Write for the latest information and references. BIONET Information
o e Uiy h;tclliGcnetics, Inc.
124 University Avenue
.. Instruments and Equipment Group Palo Alto, Ctz' 94301
G( ) 3737 W. Cortland Street
Chicago, IL 60647 DeC o0 s rademac g Bqupmen:corporion. ]

1-312-227-2660, 1-800-621-8820
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= QUEUE BUILDS
A BETTER
MOUSE.

THE NEW BIOREACTOR SYSTEM
FOR FERMENTATION AND
CELL CULTURE

RN R -Fm | m W |

i I =N

2 R O an mm ¢

From Queue, a complete system. Inter- For a literature portfolio on The Mouse,
changeable 2 liter, 5 liter, and airlift vessels. designed and manufactured by Queue for
An on-board computer with internal soft- lab scale applications, call or write today:
ware for interactive control of all measur-

able parameters; no programming

Queue

Makers of Ultra-low Freezers, Fermentors,
CO, Incubators and Orbital Shakers.

Queue Systems Inc  Box 1901 Parkersburg, WV 26101 USA
Queue Systems International  Telex 869424 Queue PKB
Telephone 304-464-5400

Circle No. 291 on Readers’ Service Card
© Copyright 1984 Queue Systems Inc
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. Remember the first Beckman
Spectrophotometer you

used? The simplicity and dependablhty'?

The tradition continues.

~ Behind the simple operatlon of the new
DU-50 Series Spectrophotometers are tech-
‘nological advances that give the

incredible capability.

. ©1984 Beckman Instruments, Inc. =~

They feature full prbgrammablhty SO you:
~ have control of all operations. Once youve

ose instruments

established your test parame-

_ ters, you stmply store themona

simple plug-in Memory -Pac™

lee for instant reuse.
that's that YQu% save

~ o are four models available 0ffer1ngﬁ
ou the chotce ot sc;an:rmlgQrptogrammablhty,t,w e

All of them dellvetr the day in, day out

,dependablhty we built an industry on.

A utilitarian, functional instrument so sxmple -

anyone can run it; so dependa

~_give it a second thought.
Now is the perfect time to find out about 1t.

For more information, contact

Spectroscopy Instruments Oper:
Drive at Jamboree Blvd., PO.

\,,Irvme CA 92713; (714) 833- O"’51

ble you’ll never

your Beckman

_ representative or Beckman Instruments, Inc

ations, Campus
Box C- 19600
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21 September 1984, Volume 225, Number 4668

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the
advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and
book reviews—are signed and reflect the individual
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SCIENCE

Neuroscience Advances

During the past few years our understanding about the brain and the
nervous system has been progressing at a rapid pace. The articles in this
issue are a sampling of one facet of the exciting new developments in the
neurosciences, the cellular and molecular aspects. Other areas of neurosci-
ence research involving the mechanism of perception, behavior, memory,
learning, and emotion have also seen considerable advances.

An increasing number of talented scientists are doing their research on
the nervous system. More of our brightest students are taking their ad-
vanced degrees in neurobiology because of its fascination, challenge, and
widening opportunities. Many universities and research institutions have or
are in the process of establishing neuroscience departments. Why did this
surge of interest and activity come about?

In the past there has been an intellectual and technical separation among
scientists working in neuroanatomy, electrophysiology, neurochemistry,
neuropharmacology, and cell biology. During the 1970’s the barriers among
these disciplines have fallen. Neuroscientists have also borrowed heavily
from molecular biology, biochemistry, biophysics, immunology, genetics,
and cell biology to do their work. The ingenious application of new
technologies made it possible to ask more sophisticated and penetrating
questions regarding the nervous system. Simple organisms have provided
productive experimental models to study learning and behavior, how
neurons make decisions for synaptic connections, and the isolation of
receptors.

Among the many advances made in the neurosciences during the past
decade one of the most prominent has been the discovery of numerous
neurotransmitters, the chemical messengers released from neurons. About
10 years ago only three or four neurotransmitters had been recognized; now
about 50 or so have been identified. The greatest number of neurotransmit-
ters have been found to be peptides which arise from the processing of
larger polypeptides. It now appears that the brain is also a complex
endocrine organ that releases a variety of hormone-like peptides. The
functional significance of most neuropeptides is still unknown, but some
have been found to be involved in reproductive activity, behavior, pain, and
appetite.

The enthusiasm of investigators in the neurosciences is not only directed
to the understanding of fundamental mechanisms of brain and nerve
function but also to how this information is used clinically. The discovery
that certain areas of the brain are depleted of the catecholamine neurotrans-
mitter dopamine, first in animals with experimentally induced Parkinson-
like syndrome and then in patients with this disease, led to the introduction
of L-dopa for the effective treatment of Parkinson’s disease. Myasthesnia
gravis is now known to involve the presence of antibodies to the acetylcho-
line receptor. Powerful tools such as molecular genetics and brain-imaging
techniques are becoming available to understand the nature of Huntington’s
and Alzheimer’s and other neurological diseases: Mental depression has
been shown to be relieved by drugs that interfere with the action of biogenic
amine neurotransmitters, and schizophrenic symptoms can be abated by
drugs that block dopamine receptors. These observations provided a
framework by which biological approaches to the understanding of mental
diseases are actively being sought.

The momentum of research in the neurosciences will no doubt continue.
Many more neurotransmitters will be discovered. The complex cascade of
chemical events whereby neuronal signals are transduced will be clarified.
The functions of some of the brain-specific genes will be understood. The
molecular mechanisms by which growing neurons make connections with
their target cells will be elucidated. More nerve growth factors will be found
and their actions explained.

Recent discoveries in neuroscience are just the beginning; they should
serve as stepping-stones to future research:leading to the understanding of
higher mental functions and disorders of the nervous system.—JULIUS
AXELROD, National Institute of Mental Health, Bethesda, Maryland 20205
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