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Now There’s a Ch01ce of Three
6000-rpm Floor-Model Centrif

Meet the new ]-6M/E large-
capacity refrigerated centrifuge!

It offers some of the best fea-

tures of our other two 6000-rpm

models — the microprocessor
controls of the top-of-the-line
induction drive ]-6M and the

economy of the de-drive ]-6B
analog model.

With these features, the
J-6M/E is ideal for those who
want virtually automatic
operation. You can store up to
ten programs in the micro-

three acceleration/deceleration

Pprocessor memory, thh touch rotor capab111t1es too for hvmg

- cell separations.

The Model J- 6M/E the
perfect intermediary!

recall for time-saving, error-free
repeat runs.

The J-6M/E offers a choice of

rates to preserve the gentlest
separations without compro-
mising time.

Instruments, Inc., Spinco
Division, 1050 Page Mill Road,
Palo Alto, CA 94304, or Beckman

For details write: Beckman

Instruments International, S.A.,
PO. Box 76, 1211 Geneva6
Svntzerland |

Just like the other 6000-rpm
models, the J-6M/E can spin
a total of 20 Beckman rotors,
including the unique JS-2.9
which holds up to 12 blood
bags. There are elutriator

JE-6B Elutriator Rotor.

BECKMAN
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Fo ells in culture

DlSC yver the

Controlled Laser Il
with the ACAS 470 (Ancho
Analysis and Sorting) brin
to discovery in cell biology.
laser beam where you want
® fluorescence excitation
® photobleaching

® photoactivation

® cell surgery

® cell ablation

without disturbing the
extracellular environ-

ment and attachment

of cells.

Computer-
Controiled

Stage
Movement
allows precise and
automatic targeting of the
laser beam. Stage speed provides for rapid
sorting of cell monolayers in culture. Stage
coordinates can be used for repositioning

with the high accuracy necessary for automated
sequential
cell analysis.

By integrating computer-controlled laser
illumination and stage movement, the ACAS
470 lets you explore new frontiers in cell
research. Now you can automatically isolate
® subpopulations of cells

® mutant cells

® transfected cells

for propagation or analysis.
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Now you can use fluorescence to

quantitatively measure

® orientation and localization of
cellular components

® cell-cell interactions

® fluorescence redistribution
after photobleaching (FRAP)

® cell subpopu-
lations

and much more.

Isolate cells for

propagation or
analysis

Cell Sorting of anchorage-dependent
cells is now poss1ble with the ACAS 470.
Selective sorting is achieved by destroying
unwanted cells via the laser beam, or by
physical separation through a unique cookie-
cutter selection method. In this way,
homogeneous cell progeny can be obtained
from a heterogeneous cell|population.

Quantitative
Fluorescence Sty cllcl
Analysis S

is optimized with the ACAS 470. Cells are
imaged for convenient manual or automated
interaction. For fluores-
cence analysis, the ACAS
470 sequentially exposes
only small areas of a cell
to brief laser pulses. The

:ferf%nn quantita-  resulting fluorescence
anaysisonlarge  T€presents emitted light
numbers of cells  from targeted fluorescent

molecules, giving
three-dimensional
information.

fluorescent
images
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Convenient Software
that is easy to learn and to use is the heart
of the ACAS 470. Experimental parameters
are set, data are accessed and the stage is
controlled through an alphanumeric keyboard
or hand-held mouse. The CRT screen
displays collected data,
results, menus and
prompts for
greater user
interaction.

Are you considering
instrumentation for

CELL SORTING?
FLUORESCENCE ANALYSIS?
TALK WITH US! Only the ACAS 470
brings the methods of cell sorting and

analysis to cells in culture. Call collect,
(517) 349-7200, for more information.

MERIDIAN

Bringing Analytical Power to
the Cell in Culture

Meridian Instruments, Inc.

2310 Science Parkway

Okemos, Michigan 48864
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COVER Percolation network, for sites at concentration p = 59.9 percent,
occupied at random on a square grid of 3000 sites on a side, using periodic
boundary conditions. Sites are connected if they are adjacent along a vertical or
horizontal direction, not along the diagonals. The white colored sites represent
the infinite network; the nexr larger cluster colored bright yellow is a finite
cluster. The size of the largest “hole” is the percolation correlation length, £&;. The
network obeys fractal geometry for length scales » < &, and Euclidean geometry
otherwise. See page 814. [Figure is courtesy of R. F. Voss, IBM Thomas J.
Watson Research Center, Yorktown Heights, New York]
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BIOSYSTEMS UPDATE

Announcing a Microbore HPLC System
Designed for Protein/Peptide Isolation

PROTEINS

PEPTIDES PTC AMINO ACIDS

Aquapore RP300:

1.0 x 250 mm at 50 wL/min
with 50 ng of each protein
indicated

© INSULIN
O CYTOCHROME C

© o LACTALBUMIN
& CARBONIC ANHYDRASE

Areverse phase column (2.1 x 220 mm)
was used to separate the
PTC derival tives (100 pmol each).

Aquapore RP300:

2.1 x220mm at

200 pL/min with

200 pmol tryptic
digest L3

l-i.w__ J{‘il‘i , A zal

Aquapore RP300:
1.0 x 250 mm at

50 pL/min with
100 pmol tryptic
digest
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The Model 130A is the first integrated
separation system expressly designed for
the isolation, purification and analysis of
proteins and peptides by microbore HPLC.
The advanced technology of the 130A allows
samples to be collected in volumes as low
as 50 microliters. Many samples can be
collected on filter disks for microsequencing
with the Applied Biosystems Model 470A
Gas Phase Sequencer.

Why Microbore?

With microbore technology, the inside di-
ameter of the Model 130A column is de-
creased from the “standard” 4.6 mm to 1.0
mm to permit as much as a twenty-fold re-
duction in sample volume. In practical terms,
this means a twenty-fold increase in con-
centration for a given sample size with the
advantages of improved recovery, increased
sensitivity and minimized sample handling.
It also means a twenty-fold decrease in sol-
vent consumption for more economical
operation.

Microbore Capability by Design
The Model 130A combines microbore
pumping and column technology, specially

selected column packings optimized for
protein/peptide separations and a low-noise,
variable wavelength UV detector. The result
is a chomatographic system which is unsur-
passed in reproducibility, speed and
sensitivity.

Reliability and Support
The most important features of the Model
130A are the people who support it:

e The scientists and researchers who devel-
oped this system continue to explore im-
proved microsample preparation and anal-
ysis methods. They are always available to
provide assistance with users’ specific needs.

e The trained service engineers who can
provide expert in-lab installation, calibra-
tion and user training; they are part of a
worldwide support network for the Model
130A and all Applied Biosystems products.

Additional Information

For more data on how the Model 130A can
solve your protein/peptide separation needs,
simply contact your local Applied Biosys-
tems representative at the nearest office listed
below or circle reader service number 401.

b e

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Dr., Foster City. CA 94404 « (415) 570-6667 = (800) 874-9868 « In California (800) 831-3582 « Telex 470052

APPLIED BIOSYSTEMS, LTD., Birchwood Science Park, Warrington, Cheshire, United Kingdom « 0925-825650 » Telex 629611
APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany « 06157-6036 - Telex 4191746




Exploration of the
infrared cosmos

NFRARED emissions emanate from
I at least 250,000 sources in the cos-
mos, according to a catalog pre-
pared after a 10-month all-sky survey
made by a telescope aboard the Infrared
Astronomical Satellite (IRAS) in 1983
(page 807). Among the sources are
10,000 galaxies never before seen and
comets and asteroids, including the
IRAS-Araki-Alcock comet that came
close to Earth—within 2 million miles.
Other sources are particles orbiting
around stars much as the planets orbit
around the sun, and gas clouds, young
stars, old giant stars enshrouded in dust,
and other remnants and products of
star-formation processes. Astronomers
are now planning for further explora-
tions of infrared emitters with a Space
Infrared Telescope Facility (SIRTF), an
orbiting observatory to be positioned
700 to 900 kilometers above Earth,
containing a high-resolution camera, an
imaging photometer, and a spectro-
graph. This facility would provide yet
another qualitative and quantitative
gain in detection sensitivity. Ricke ez al.
discuss how SIRTF analyses are expect-
ed to yield information about some of
the primordial materials of the solar
system and distant galaxies, contribut-
ing to an understanding of the myster-
ies of cosmic energy, the creation of
galaxies, planets, and stars, and the ori-
gin of life.
Ubiquitin
IGHLY conserved in evolution
and found inside all eukaryotic
cells, ubiquitin, a protein of 76
amino acids, has now been found on
lymphocytic cell surfaces; it may con-
tribute to the ability of the lymtﬁhocytc
to recognize, adhere to, and then mi-
grate through high endothelial venules
(HEV) to organs of the immune system
(pages 823 and 845). The traffic pat-
terns of lymphocytes are specific: those
of the peripheral lymphoid system
home preferentially to peripheral lym-
phoid organs and those of the gut-
associated lymphoid system home pref-
erentially to gut-associated organs. Sie-
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gelman ¢z al. and St. John ¢z al. provide
new details about the structure of ubi-
quitin and the genes from which it is
produced as well as the relation of
ubiquitin to cell surface molecules re-
sponsible for the lymphocyte-HEV at-
tachment. Ubiquitination of surface
molecules may not be specific to the
lymphocyte surface; ubiquitin may as-
sociate with a range of surface mole-
cules, perhaps to stabilize surface inter-
actions or to tag surface molecules for
internalization and degradation after
homing or other processes have been
accomplished. In a Research News arti-
cle, Marx reports on these and other
recent developments in ubiquitin re-
search (page 796).

Protein diets and urinary
cancer

HE protein-rich diets preferred
by people in western countries
contain amino acids that may
Bfomotc bladder cancer (page 843).
esults of a short-term (4-week) culture
assay developed by Nishio et al. proved
to be predictive of the long-term (40 to
60 weeks) likelihood that bladder tu-
mors would develop in rats fed diets
supplemented with possible carcino-
gens. The assay measured whether, in
the presence of test substances, precan-
cerous bladder cells continued to agglu-
tinate (as they do when exposed to
known cancer-promoting agents). Of
21 amino acids tested, L-isoleucine and
L-leucine sustained the clumping in cul-
ture; these amino acids subsequently
promoted the development of bladder
cancer or precancerous lesions in the
rats. High protein consumption may,
through component amino acids, be
causally associated with a high inci-
dence of bladder cancer.

AIDS pathogenesis

ow long it takes for the AIDS
Hvirus t?mproducc overt disease
in an infected individual may
depend on the extent of unrelated im-
mune stimulation that is occurring co-

incidentally (page 850). Cells of the

immune system, including the T4 lym-
phocytes that harbor the AIDS virus,
differentiate and divide when activated
by foreign antigens and mitogens.
Upon activation, cells infected with the

DS virus secrete the immune media-
tor interleukin-2, produce and release
viruses that can then infect other cells,
and die. Zagury et 4l. found that, when
activated, fresh T cells from AIDS pa-
tients, AIDS patients’ T cells grown for
60 days in culture, and normal T cells
infected experimentally with the virus
all showed the same sequence of secre-
tion, viral production, and death. A
similar sequence of events may occur in
cells in the body: individuals infected
with the AIDS virus and concurrently
exposed to other infectious agents or
foreign materials in semen or blood

‘would acquire a full-blown immune de-

ficiency syndrome when hyperstimula-
tion has ended, T-cell depletion has
occurred, and other changes in immune
functioning have developed.

Varnish dwells after
dwellers vanish

ARNISH on rocks in California’s

Mojave desert suggests that

people may have lived there
15,000 years a%o (page 830). Rock
varnish is a slowly forming layer, usual-
ly less than 100 pm thick, of clay miner-
als, manganese and iron oxides, and
trace elements. Rocks that have been
carved, quarried, or in other ways
worked by humans will be coated with
varnish only after such use; thus, by
dating the varnish, a minimum age for
the post-use period can be determined.
Dorn et al. dated rock varnish by cat-
ion-ratio dating, in which three ele-
ments that leach at different rates from
rock varnish are measured, and by ra-
diocarbon dating using a tandem accel-
erator mass spectrometer. The varnish
layer closest to the rock surface was
analyzed at each site studied and pro-
vided a date for the earliest post-use
geriod. The_techniques hold promise
or determining minimum ages of land-
forms and artifacts composed of materi-
als that are not, themselves, directly
suitable for dating.
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The monoclional

purification machine

Bio-Rad’s new MAPS™
Preparative System 100.

tisn't quite correct to callita machine.
But the System 100 does churn
out a lot of work in a short time. Specif-
ically, it can purify up to 0.5 grams of
monoclonal antibody in under 90
minutes. That adds up to
several grams per day.

he MAPS Preparative

System 100 also offers
these indispensable
advantages:

m Universal technique,
allowing separation of all
antibody classes, including IgG,
IgM and IgA!

® Quantitative recovery of

BIO-RAD MAPS™ (Monoclonal Anti-
body Purification System) Preparative System

100. This complete, fully integrated system combines
software controlled gradient HPLC with automatic

sampling and preparative fraction collection.

See us at Pitcon Booth 8034
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antibody activity at high levels of

purity.

m Easy scale-up, using small amounts
of sample for preparative methods
development.

m Automated system for easy
operation and high reproducibility.
m Non-pyrogenic system for
therapeutic applications requiring
high purity antibody.

I n addition, the System 100
comes complete with all mate-
rials needed for methods
development.

W e think it's the ideal
system for the large scale
purification of monoclonals. But

find out for yourself. Call
800-4-BIORAD or contact:

2200 Wright Avenue
Richmond, CA 94804
Telephone (415) 234-4130

Also in Rockville Centre, N.Y, Australia,
Austria, Canada, Germany, Italy, Japan,
The Netherlands, Switzerland and the
United Kingdom.
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Increasing Productivity and Efficiency in Agriculture

fforts to enhance agricultural productivity have two major objectives. One is to

generate income growth for the producers of agricultural commodities. Another is to

make agricultural commodities available to consumers on increasingly more favor-
able terms.

These two goals have at times appeared to be inconsistent or in conflict. During periods
when the growth of productivity has lagged behind the growth of demand, the commodity
component of food costs has risen. During periods when demand for agricultural
commodities has stagnated, commodity prices have sometimes declined more rapidly than
production costs. Yet during most of the last half century both consumers and producers
have shared in the economic dividends generated by productivity growth. Consumers in the
United States have access to food on more favorable terms than at any time in the past. And
most farm families today enjoy a level of living that was not available to earlier generations.

This is not to imply that all is well in rural America or in the nation’s agricultural
research system. During the last 5 years a global recession and the rising value of the dollar
have dampened the demand for U.S. farm commodities abroad and high interest rates have
imposed severe financial burdens on farmers and their suppliers. These have combined to
force severe deflation in land values and a financial crisis for many farmers.

These difficulties have prompted some critics to suggest a moratorium on agricultural
research and technology development. Such a moratorium, it is suggested, would result in
slower growth in agricultural production and permit domestic and international markets to
absorb surplus production capacity at no real cost to consumers or producers.

Such reasoning is seriously flawed. The capacity of American agriculture to expand its
foreign markets and retain its domestic markets depends on continued declines in the real
costs of production. American agriculture has achieved its preeminence in the world by
substituting knowledge for resources. This knowledge, embodied in more productive
biological, chemical, and mechanical technologies and in the managerial skills of farm
operators, has given the United States a world-class agricultural industry at a time when
many other sectors of our economy are losing their preeminent position. A necessary
condition for U.S. agriculture to retain its status is enhancement of both public and private
sector capacity for scientific research and technology development. The costs, to both
consumers and producers, of failure to maintain and enhance our efficiency in production
would greatly exceed the adjustment costs resulting from abundance.

It is important for both producers and consumers that the agricultural research mission
not be too narrowly defined. Research should provide farmers and policy-makers with the
knowledge needed to adjust to the changes driven by national and international economic
forces. Research should also be directed to the design of more efficient institutions to protect
both our production capacity and the income of farm people from the costs resulting from
the integration of U.S. agriculture into world markets. Society should also insist that
agricultural research be concerned with the effects of agricultural technology on the health
and safety of agricultural producers, with the nutrition and health of consumers, with the
impact of agricultural practices on the esthetic qualities of natural and modified environ-
ments, and with the quality of life in rural communities.

New sources of productivity will be needed if U.S. agriculture is to maintain its
preeminence. From 1955 to 1965, increased levels of fertilizer accounted for a yield gain of
two bushels of corn per year. By the early 1980, higher levels of fertilizer use were
accounting for less than half a bushel per year yield increase. The gains in productivity
growth that can be expected from traditional sources will be inadequate to meet even the
relatively slow growth in demand for U.S. agricultural commodities that is now anticipated
over the next several decades. During the last half century U.S. agriculture has experienced
rapid gains in both output per worker and output per hectare. New sources of productivity
growth consistent with changing resource endowments and the dramatic growth of
scientific opportunity must be sought.—VERNON W. RUTTAN, Department of Agricultural
and Applied Economics, University of Minnesota, St. Paul 55108
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Polaroid Instant Slides.
Now you can project your
mm findings immediately

T E R R EEEEEEEEEEREREER.
Polaroid oty

~ At last,instant slides from
any3Smm camera.
In color or black and white.

Youve put countless hours of research into your
project. The time has come to present it. But it'll have to
wait. The slides are still being developed. Well, never
again. Polaroid Instant Slides are here.

To dramatize every presentation, use Polaroid Instant
Slide Film with any 35mm camera. On-the-spot. In color,
continuous tone black and white or high contrast black
and white.

To turn out slides instantly;, simply load the exposed
film into the AutoProcessor, wind, wait 60 seconds,
rewind, mount and project. No darkroom. No chemicals.

In no time youve changed your presentation or
created a new one. Without sending out for processing,
~ paying for rush service or risking the security of your
~ yconfidential information.

8 = Any questions? Call 800-526-7843
- ext. 400 in the continental US;
- m or 800-522-4503 ext. 400
[ in NJ. Ask for the free
4 booklet “35 Presentation
Tips with Polaroid 35mm
[ Slides”” And for a complete
/[ line of professional instant
¥ films ask for the location of
J your Polaroid Professional
MMMMM . JFilm Center.

= Polaroid 35mm Instant Slides
For more information call 1-800-526-7843
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Have you ever had an idea that could goes right to the source, with 10 to 15 already exist, you'd just have to invent it.
change the world, only to have someone  years of data on every subject, from To find out about Dialog now;, call

else beat you to it? After months of aerospace to zoology. Even if you're 800-3-DIALOG. Or write: Dialog, Dept. 21,
painstaking research, there’s nothing in a specialized area of research, you 3460 Hillview Ave., Palo Alto, CA 94304.
more frustrating than reinventingthe ~ never know when you’ll need some-

wheel. Again. thing from another field. With Dialog, # ®
DIALOG®is the online informa- it’s all available instantly. Dlm Find out about it
tion system that can give you a flying Anyone can learn to use Dialog, A subsidiary of Lockheed Corp.

head start on your competition. Dialog  too.In fact, Dialog is so useful if it didn’t  ©Diaiog inormation Services, Inc. 1985

Guesswho didn't
use Dialog,

See us at Pittsburgh Conference, Booth #12021, and FASEB Show Booth H-60
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Get lab-quality data acquisition
capability for your PC with the HP 3055S.
With the new HP 3055S system software, your
personal computer can be the center of a powerful,
lab-quality data acquisition system that automati-
cally measures signals buried in noise, then stores
and analyzes your data. By automating measurement
of temperature, pressure, level and more, you can
concentrate on the implications of the data gathered,
instead of the gathering.

Compatible with the new HP Vectra PC, HP
Touchscreen and Touchscreen MAX, and the IBM
PC/XT/AT family, HP 3055S system software lets
you use your PC with either of HP’s two popular
data acquisition instruments: the HP 3421A for up
to 30 discrete data channels, and the HP 3497A
(shown below) for as many as 100 (1,000 with
extenders).

Both feature integrating A/Ds, one microvolt
sensitivity and isolated inputs that let your PC
detect and measure signals with precision even in
the presence of common mode and/or normal mode
noise. They feature complete HP-IB (IEEE-488)
compatibility, too.

Our software is menu-driven and easy to use. It
even has built-in analysis and graphics capabilities
so you can easily manipulate and display your data.

Call your local HP sales office today for all the
facts. You'll find it listed in the white pages of your
telephone directory. Or, for immediate details, call
1-800-556-1234, ext. 461. In California, call
1-800-441-2345, ext. 461.

[ﬁﬁ HEWLETT

PACKARD
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Extending an experienced hand
to an exciting and vital science —
BlOtechHOIOQV. In a rapidly changing and growing

science, it's important to rely on experi-
enced professionals. For more than

40 years, scientists have relied on
Perkin-Elmer. For good reason.

Quality, service and support
respected the world over.
Perkin-Elmer customers demand
Perkin-Elmer quality, reliability and variety
of products. They utilize our worldwide
network of service and support profes-
sionals. They are scientists who want to




talk to our scientists. They appreciate our
wide array of instruments, designed for
virtually every budget. And their satis-
faction has made us the world’s largest
manufacturer of analytical instruments.

A blocompatible LC system
for excellent performance
and accurate resulits.
Perkin-Elmer's newly designed system
for HPLC, LPLC and FPLC provides
biocompatible instruments to separate
and purify proteins, monoclonal anti-
bodies and other biomolecules while
maintaining sample integrity. Since only
totally inert materials such as pure
titanium, glass and inert polymers
contact the sample, our LC system
gives you complete biocompatibility for
high performance separations of complex
biomolecules. Successful isolation of

active proteins is completed in minutes
instead of days!

Spectroscopy of blomolecules
— the clear identity.

Our UV/Vis spectrophotometers give
you the precision and speed required
for enzyme kinetics, measurements of
protein and simple colorimetric assays.
Membrane studies and accurate
quantitative determination of DNA in a
variety of sample types can be done
using our highly sensitive fluorescence
spectrophotometers. And you can
address a wide variety of applications
with our creative software packages for
these biocompatible instruments.

Opportunities for growth.
Perkin-Elmer will be there to help as

your needs become more complex in
the rapidly changing field of biotech-

nology. For example, you can automate
your laboratory with our MasterLab™
robot and document results to comply
with government regulations with our
Laboratory Information Management
Systems (LIMS).

For many years, Perkin-Elmer has
helped scientists achieve their goals more
efficiently and effectively. Let's talk about
how we can help you. Please contact
your Perkin-Elmer representative — or
for literature (U.S.), call 1-800-762-4000.

Perkin-Elmer Corp., 761 Main Ave.,

Norwalk, CT 06859-0012 U.S.A.

Tel: (203) 762-1000. Telex 965-954.
Bodenseewerk Perkin-Elmer & Co., GmbH,
Postfach 1120, 7770 Ueberlingen,

Federal Republic of Germany. Tel: (07551) 811.
Perkin-Elmer Ltd., Post Office Lane,
Beaconsfield, Bucks HP9 1QA, England.

Tel: Beaconstfield (049 46) 6161.

PERKIN-ELMER
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w, get the SORVALL Ultra
Beckman rotors in it: Du Pont

Your Beckman ultraspeed rotor inventory retains its
value when you buy a SORVALL Ultracentrifuge.

When you move up to a SORVALL OTD-B or RC-Ultra, you get new freedom
to choose the rotors best suited to your needs without risking your warranty
protection. You know you can choose from among the ultra rotors in the

com prehensive SORVALL line. But, you also can interchange most Beckman
rotors in a SORVALL Ultra without worrying about which rotors you use or
which instrument they're used in, because Du Pont assumes the remainder

of the warranties.




you really want and use your
assumes their warranties.

Du Pont devised this liberal rotor warranty to provide you with the
maximum centrifugation versatility possible. With a SORVALL®, you keep your
rotors active.

For information on this SORVALL warranty policy and a brochure on
SORVALL Ultracentrifuges (six models, from economy to the most automated),
phone toll free (800) 345-8600, Ext. 500, or write: Du Pont Company, BRML
#162210, Wilmington, DE 19898. In Canada call (416) 745-9870.




A gt

Tilermal
Microscope Stage

Maintains specimen at any temperature
between —20° and +60°C

Fits most standard microscopes
Temperature control is automatic

L SN y 4

154 HURON AVENUE, CLIFTON NJ 07013, USA e Tel: 201-779-5577
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& A HEINICKE COMPANY

CO, INCUBATORS 6.0 to 33 cu.
ft. capacity. Solid state control

and LED display of temperature,
humidity and CO,. Features
sell-decontamination cycle.
Walk-in, benchtop, floor
models. Temperatures from am-
bient + 5°C to 60°C +0.1°,
humidity from 70% to 96%
+2% and CO, from 0% to
20% +0.1%. Multi-gas option
available. Also, many other
types of incubators

Hotpack GO, incubators with self-
decontamination save time and effort

Independent lab test prove Hotpack CO, incubators’
decontamination cycle achieves 7 log reduction in B.
Stearothermophilus spores, as required for FDA steriliza-
tion standards. Decon cycle does it automatically between
test runs. Get this exclusive Hotpack feature plus more.
Call Hotpack today for your FREE literature packet.

Hotpack works...with you...direct. Custom systems? Modifications?
We'll engineer to your needs. Call us toll free

800-523-3608

or 215-824-1700 in Pennsylvania
H 10940 Dutton Rd. Philadelphia,
Hotpack Corporation "% e éctisi
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SCIENTIFIC/ENGINEERING

GRAPHICS TOOLS
for the IBM PC

FORTRAN/Pascal tools: GRAFMATIC (screen graphics)
and PLOTMATIC (pen plotter driver)

These packages provide 2D and 3D plotting capabilities
for programmers writing in a variety of FORTRAN/Pascal
environments. We support MS, R-M and IBM FORTRAN
and more. PLOTMATIC supports HP or Houston Instru-
ment plotters.

Don’t want to program? Just ask for OMNIPLOT! Menu-
driven, fully documented integrated scientific graphics.
Write or call for complete information and ordering in-
structions.

GRAFMATIC — PLOTMATIC — OMNIPLOT [S] & [P]
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Microcompatibles, 301 Prelude Drive, Silver Spring, MD 20901
(301) 593-0683

Circle No. 76 on Readers’ Service Card

——e
ScCIENCE EDUCATION IN

GLOBAL PERSPECTIVE

LEssoNs FROM FIVE COUNTRIES

Edited by Margrete S. Klein and
F. James Rutherford

This new AAAS book takes a global perspective
to discover what might be learned from other
countries to improve the quality of U.S. science
and mathematics education. It provides a de-

tailed examination of innovative science educa-
tion systems in the Soviet Union, the People’s
Republic of China, the two Germanies, and
Japan. This comparative study will assist U.S.
educators, lawmakers, and the public in develop-
ing an understanding of this international per-
spective.

$22.00; softcover, 220pp.

Published by Westview Press for AAAS; order from
Westview Press, 5500 Central Avenue, Boulder, CO

80301. Please add $2.00 postage and handling for
one copy, $1.00 for each additional copy. i




Now you can control
"T'he Information Monster

With CAS ONLINE—the electronic complement
to CHEMICAL ABSTRACTS (CA)—no research
question is too difficult. If the answer lies some-
where in the world’s chemical literature, you'll find
it in minutes.

Search on your own terms. Use subject terms,
molecular structure diagrams, structural frag-
ments, chemical names, molecular formulas, or
CAS Registry Numbers.

Get complete literature references and abstracts.
Your answers can include the CA abstract for mil-
lions of journal articles, patents and other docu-
ments from around the world.

Check into CAS ONLINE today—or give this ad
to your Information Specialist or Corporate
Librarian.

CAS is a Division of the American Chemical Society.
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Name

Title

Company

Address

City State Zip
Write to Chemical Abstracts Service

Marketing Dept. 33785
P.O. Box 3012
Columbus, Ohio 43210
800-848-6538
614-421-3600

CAS ONLINE®

Available on STN International®
The Scientific & Technical Information Network

861



International scientific exchange at the highest level
]

The Dahlem Workshop Reports are unified, multidiscipli-
nary surveys by the world’s most distinguished scientists.
They provide an opportunity to explore new data, experi-
ments, advanced new concepts, techniques, and models, as
well as future research needs. These reports are carefully
reviewed and edited before publication, to offer you a
high-level, integrated presentation of an important topic.

Dahlem Workshop Reports
Life Sciences Research Reports

Exploitdation of Marine Communities
Editor: R.M. May

1984/366 pp./46 illus./Cloth $20.00

ISBN 0-387-15028-5 (Vol. 32)

Microbial Adhesion and Aggregation
Editor: K.C. Marshall

1984/423 pp./90 illus./Cloth $23.50

ISBN 0-387-13996-6 (Vol. 31)

Leukemia

Editor: I.L. Weissman

1985/315 pp./19 illus./Cloth $25.00
ISBN 0-387-13415-8 (Vol. 30)

The Biology of Learning
Editors: P. Marler, H.S. Terrace
1984/738 pp./21 illus./Cloth $36.70
ISBN 0-387-13923-0 (Vol. 29)

Changing Metal Cycles and

Human Health

Editor: J.O. Nriagu

1984/445 pp./60 illus./Cloth $25.00
ISBN 0-387-12748-8 (Vol. 28)

Minorities :
Community and Identity

Editor: C. Fried

1983/417 pp./4 illus. /Cloth $27.00
ISBN 0-387-12747-X (Vol. 27)

The Origins of Depression
Current Concepts and Approaches
Editor: J. Angst

1983/472 pp./16 illus./Cloth $22.00
ISBN 0-387-12451-9 (Vol. 26)

Population Biology of Infectious Diseases
Editors: R.M.Anderson, R.M. May

1982/315 pp./12 illus./Cloth $23.00

ISBN 0-387-11650-8 (Vol. 25)

Repair and Regeneration of the

Nervous System

Editor: J.G. Nicholls

1982/411 pp./30 illus./Cloth $29.00
ISBN 0-387-11649-4 (Vol. 24)

Biological Mineralization

and Demineralization
Editor: G.H. Nancollas

1982/417 pp./82 illus./Cloth $29.00
ISBN 0-387-11521-8 (Vol. 23)

Evolution and Development
Editor: J.T. Bonner

1982/357 pp./14 illus./Cloth $29.00
ISBN 0-387-11331-2 (Vol. 22)

Animal Mind-Human Mind
Editor: D.R. Griffin

1982/427 pp./30 illus./Cloth $29.00
ISBN 0-387-11330-4 (Vol. 21)

Neuronal-glial Cell Interrelationships
Editor: T.A. Sears

1982/357 pp./13 illus./Cloth $25.00

ISBN 0-387-11329-0 (Vol. 20)

Forthcoming -

The Importance of Chemical Speciation in

Environmental Processes

Editors: M. Bernhard, F.E. Brinckman, P.J. Sadler
1986/approx. 350 pp- /Cloth

(Vol. 33)

The Molecular Mechanism of

Photoreception

Editors: H. Stieve

1986/approx. 515 pp./109 illus./Cloth
ISBN 0-387-15363-2/(Vol. 34)

Biotechnology: Potentials and Limitations
Editors: S. Silver

1986/approx. 320 pp./Cloth

(Vol. 35)

Patterns and Processes in the History of Life
Editors: D. Jablonski, D.M. Raup

1986/approx. 350 pp./Cloth

ISBN 0-387-15965-7/(Vol. 36)

Physical, Chemical, and Earth Sciences
Research Reports

Patterns of Change in Earth Evolution
Editors: H.D. Holland, A.F. Trendall

1984/431 pp./48 illus./Cloth $26.00

ISBN 0-387-12749-6 (Vol. 5)

Atmospheric Chemistry
Editor: E.D. Goldberg
1982/385 pp./53 illus./Cloth $25.00

- ISBN 0-387-11651-6 (Vol. 4)

Mineral Deposits and the Evolution

of the Biosphere

Editors: H.D. Holland, M. Schidlowski
1982/333 pp./41 illus./Cloth $21.00
ISBN 0-387-11328-2 (Vol. 3)

To order, or for more information, write:
Springer-Verlag New York, Inc.

Attn. H. Daniels

175 Fifth Avenue

New York, N.Y. 10010

@ Springer-Verlag

New York Berlin Heidelberg Tokyo
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NEARLY FOUR YEARS
AGO, a radical new
technique called FPLC
started to turn the heads
of chromatographers.
Before FPLC, “high per-
formance” was a some-
times cliché used to de-
scribe what HPLC could
do for small molecules
and what Life Scientists
wanted to do for large
molecules. Hinging on
monodisperse media
and biocompatible in-
struments, Pharmacia
opened the door to pro-
tein purification in min-
utes (compared to days).

Today, FPLC is in thou-
sands of research and
production facilities
around the world. And
what is the most sur-
prising discovery these
laboratories have made?
FPLC pays for itself.

Now and for the future,
FPLC is ready for you.
Use the coupon to ask
for more information
today or call the

FPLC Hot Line at:
800-526-3618

Ext. 8349

(in New Jersey
201-457-8349).

Yes, rdlike to see what I

could be doing with FPLC™!
Please send me:
1 [0 The FPLC Reference List (new edition)

2 [JThe FPLC Buyer's Guide Package (including a
demonstration request form)

Name.

Street

City.

State. Zip

Tel. No

MAIL Pharmacia, Inc.
TO: 800 Centennial Avenue

Piscataway, NJ 08854

if you use FPLC.’”

Azgo NM Azgo NM Azgo NM ‘l!
20.
02
1%
V\’.hours ‘
10 6
01
051 b '
L 3
v ; 0 A T 0
0 10 20 30 (min) 10 20 (min) 0 5 10 15 20 (min)

3. Time study of B-galactosidase in an
E. Coli fermentation broth shows optimal
harvest time.

2. One-step separation of monclonal IgG
from mouse ascites. Repetitive FPLC runs
using the LCC-500 controller and
motorized valves yields 7.5 mg/20 min.

1. Single step purification of DNase | from
crude material yields 7 mg in 25 minutes.

0 Pharmacia

Laboratory Separation Division

800 Centennial Avenue
Piscataway, N.J. 08854

Circle No. 104 on Readers’ Service Card

780
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You talked.

: 5 up. You wanted
ned! graduations on receivers and
nsultedtheexperts. You!  No uppers for easy measuring. We
“And now we're introducing a whole 250-, 500- and 10 iz did it! And you'll enjoy the con-
new generation of your favorite And if you prefer the original  venience of receivers that match
~disposable filterware. Designed to  115-mL design you've always used, the sizes of your media bottles.

make your work faster and more it's still available. Instant identification. Take a

e tﬁanever bl The faster the better. You wanted  quick look at the collar of any
-turn locking closure. to speed up your filtration work. New Design Nalgene Filter Unit.

You asked for a two-part unit that's We've helped by increasing the It's color-coded by membrane
easy to use. You've got it! With a effeptivq filtration area of our new material, and the pore size
separate receiver designed for con- design filter units by more than and membrane material are
venient dispensing and storage,and 25% for faster flow rates. marked right on it. Because you
an easy-lock, leak-proof closure. asked us!

© Sybron Corporation, 1986



We listened.

improve. In New Desigﬁ' Na /[ gn ‘

Filterware, we didn’t change th ' Dtsposable Flfterware Write

or p|aStICS you've always depended on - ——— - Nalgene Labware Depar ge
et the same uncompromising : Company, Division of bron Corp., :

standar S you expect from o - . Box:365, Roches r, NY 14602,

Nalge, because all materials 3 g Teleph :

are carefully tested for j £

cytotoxicity and all units are i

guaranteed sterile. You
won'‘t introduce any vari-
ables whatsoever into your
work. Nalgene Filterware...
the name you've trusted for
20 years.
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WHY THE FPS-
5000 SERIES GIVES
YOU THE BEST RUN

FORYOUR MONEY.
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loating Point
F Systems products

reflect ten years
of experience as
the leader of array
processing. Qur
understanding of the
technology and your
application needs
have resulted in the
following solid
capabilities:

Attainable Perform-
ance: Our architectures
are tuned for attainable
performance, not only for
best-case MFLOPS. We
perform benchmarks and

P R O CE S S O R S

T) guide users and managers through all aspects of an

array processor investment, Floating Point Systems
has compiled this analysis of selection basics—including
architectures, benchmarking, software considerations,

long-term strategies and much more. For a copy, contact your FPS

post our run times to
prove our performance
on real applications.

Flexibility: The most
expandable family,

by far, of 32-bit array
processors. All offer
processing, I/O, and
memory modules con-
figurable to meet your
application needs.

Comprehensive
Software: The largest
optimized subroutine
library, coupled with a
rich FORTRAN software
development environ-

representative or call the toll-free number below.

ment, ensures fast and
cost-effective imple-
mentation of a range
of applications.

Total Support: A track
record of over 7000 array
processors, and reliable
service from some 30
FPS locations worldwide
combine to give you a
reliable system with sup-

port where you want it,
when you want it.

Ask us to show you
how you can take our
experience and run
with it. Talk to your FPS
representative soon. Or
call 1-800-635-0938.

P.O. Box 23489
Portland, OR 97223
Telex 360470

THE PROVEN POWER IN ACCESSIBLE
HIGH-SPEED COMPUTATION.

Copyright © 1985, Floating Point Systems, Inc. All rights reserved. MCSIP0002 10/85 10M
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LABTEGH®
NOTEBOOK

Now the
Accepted
Standard* in
Data Acquisition
Software

LABTECH NOTEBOOK is the remarkable lab software package that performs
real-time acquisition, control, analysis and printout of data on your PC—without
programming. Now you can go from raw data to final report in minutes!

LABTECH NOTEBOOK has proved so popular that it can now be used with
virtually any instrumentation interface and analysis software. For information on a 30-day
free trial, write Laboratory Technologies today or call (617) 657-5400.

* LABTECH NOTEBOOK is compatible with:

Personal Computers: IBM PC, XT, AT or compatibles: AT&T, COMPAQ, Data General, Leading
Edge, Sperry, Tandy, Zenith

Instrumentation Interfaces from Acrosystems, Action Instruments, Advanced Peripherals, Burr-
Brown, Coulbourn Instruments, Cyborg (ISAAC), Data Translation, Datel, IBM, Interactive Microware,
Keithley, Metrabyte, National Instruments, Scientific Solutions, Taurus

Analysis Software like: 1-2-3%, NWAStatpak™, RS/1™, Scientific Plotter-PC™,
Symphony™

LABORATORY TECHNOLOGIES CORPORATION
255 Ballardvale St., Wilmington, MA 01887 ¢ (617) 657-5400

of Lotus Development Corporation.

RS/1isa of BBN Softy Products C 1-2-3 and Symphony are
NWAStatpak is a trademark of Northwest Analytical. Scientific Plotter-PC is a of |
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MANAGE
GRANT

BUDGETS
On Your PC!

GRANT _
MANAGER

SOFTWARE FOR THE IBM PC/XT
(and compatibles)

¢ Current Grant Balances

* Purchase Order 'Tracking

¢ On-Screen Vendor Catalogs

¢ Monthly Expense Summaries
» Reconciles to Outside Ledgers

$425
Call for FREE 8 Page Brochure

Niles & Associates

1545 Scenic Avenue
E Berkeley, CA 94708
= (415) 548-3129

Circle No. 176 on Readers’ Service Card

BioSol Ltd. Invites

Investigators interested in testing the potential ad-
vantages of Liposol® purifying/clarifying reagent
are invited to apply for cooperative association with
BioSol Ltd. Liposol® is being widely used in the
clinical laboratory practice for removal of turbidity
caused by lipids.

Quantitative, reproducible and fast removal of
ligands (eg. lipids, proteins, etc.), combined with
preservation of functional and apparently structural
integrity of enzymes, immunoglobulins and nucleic
acids — points to the wide applicability of Liposol®
outside of the clinical laboratory, in the purification
steps in a number of biological projects (e.g. pro-
cessing of monoclonal antibodies, viral isolation,
vaccine purification, toxilogical, pharmacological,
microbiological studies, recombinant DNA technol-
ogy, reagent and diagnostics development).

For proposals, please contact
Victor A. Bernstam, M.D., Ph.D., President,

WANTED

COMPOUNDS

POTENTIAL
NEW DRUGS

DEBIOPHARM, a Swiss-based independent
financial group will consider the develop-
ment of novel biological or chemical com-
pounds with a promising pharmacologic
profile. If you are anindependentinvestigator
with such compounds, please write to us.

NEW

BiloSol, Ltd.,

3959 Research Park Drive, DEBIOPHARM S.A.
Ann Arbor, M| 48104 Rue du Petit-Chéne 38
(313) 994-5300 or (800) 426-7760. 1003 LAUSANNE, SWITZERLAND
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Call for Symposium Proposals
Chicago Meeting © 14-19 February 1987

AAAS members are invited to submit symposium proposals for the
next Annual Meeting in Chicago, 14-19 February 1987. Please
complete the form below, attach a “Synopsis of Objectives” (about
200 words), and send it to us not later than 15 April 1986.

We are particularly interested in symposia dealing with the latest
developments in science and technology, and the implications of
these developments for society. Coordinated contributed paper ses-
sions are also welcome; inquire for details with this submission.

All symposium proposals are subject to review. If the information
submitted is inadequate for reviewing, the proposal will be returned.
Endorsement (sponsorship) by a AAAS Section Committee expedites
the review process. It is therefore in the interest of the proposer to
send a copy of the proposal to the appropriate Section Secretary (see
“AAAS News” section in Science for names) for endorsement at the

same time the original is sent to the AAAS Meetings Office.

Speakers should not be confirmed at this time; however, sufficient
information about probable speakers and their topics should be pro-
vided to allow for evaluation of the proposal. Please note that AAAS
does not pay honoraria to speakers.

Some Deadlines

June: You will be notified about acceptance, conditional accept-
ance, or nonacceptance of your proposal. Further information will be
provided at that time.

July: Preliminary programs with confirmed speakers are due.

October: Final program copy, suitable for publication, is due.

AAAS PROPOSED Return this form to:
AAAS Meetings Offi

ANNUAL MEETING SYMPOSIUM 1333 H sf;;?g W

Chicago Washington, DC 20005

14-19 February 1987

Submit not later than 15 April 1986

Telephone: (202) 326-6450

PRINCIPAL ORGANIZER (who will receive correspondence): TELEPHONE
(Area Code) (Number)
NAME AFFILIATION
MAILING ADDRESS
(Street) (City & State) (Zip Code)
CO-ARRANGER (if applicable): TELEPHONE
(Area Code) (Number)
NAME AFFILIATION
MAILING ADDRESS
(Street) (City & State) (Zip Code)
TITLE OF SYMPOSIUM
SPONSORSHIP (AAAS Section, No. of 3-hr.
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Eleventh Annual AAAS Colloquium on R&D Policy 4 26-27 March

R&D and the Budget Crisis

Preliminary Program

Wednesday, 26 March

8:00 am Registration

8:45 am Welcome ™

David A. Hamburg, Chairman, Board of Direct-
ors, AAAS, and President, Carnegie Corporation
of New York

Overview of R&D in the FY 1987 Budget
Willis H. Shapley, Consultant, AAAS R&D
Budget Project; Stephen D. Nelson, Manager,
Science Policy Studies, AAAS

9:30 am Budgetary and Policy Context for
R&D in FY 1987

Administration proposals for R&D, Gramm-
Rudman-Hollings Act, overall budget and eco-
nomic context, R&D community perspectives

Moderator: J. Thomas Ratchford, Associate
Executive Officer, AAAS

Speakers: Edwin L. Dale, Jr., Assistant Direc-
tor, Public Affairs, Office of Management and
Budget; John P. McTague, Acting Director,
Office of Science and Technology Policy, Execu-
tive Office of the President; Frank Press,
President, National Academy of Sciences

12:30 pm Lunch (speaker to be announced)

2:15 pm Impacts of Federal Budgetary
Cutbacks

Universities, industrial R&D, federal R&D lab-
oratories

Speakers: Alan Schriesheim, Director, Ar-
gonne National Laboratory; Charles F. Cook,
Vice President of R&D, Phillips Petroleum

4:30 pm Agency Perspectives on R&D in

the FY 1987 Budget

Simultaneous small group sessions, highlights
of major agency R&D budgets, congressional
reactions, questions and discussion

Department of Defense: Leo Young, Direc-
tor, Research and Laboratory Management,
Office of the Deputy Undersecretary of Defense
for Research and Engineering

Department of Energy: Joel A. Snow, Direc-
tor, Science and Technology Affairs, Office of
Energy Research, DOE

National Aeronautics and Space Adminis-
tration: Frank B. McDonald, Chief Scientist,
NASA

National Institutes of Health: Norman Mans-
field, Director, Division of Financial Manage-
ment, NIH

National Science Foundation: Sandra D.
Toye, Controller, NSF

Environmental Protection Agency: Speaker
to be announced

6:00 pm Reception

Thursday, 27 March

7:45 am Breakfast (speaker to be announced)

9:00 am R&D Community Responses to
the Budgetary Situation: Charting
a Course for the Stormy Future

Universities, engineering, private sector, over-
view . -
Panel: Robert Rosenzweig, President, Associa-
tion of American Universities; Lewis Brans-
comb, Vice President and Chief Scientist, IBM
Corporation; Don 1. Phillips, Executive Direc-
tor, Government-University-Industry Research
Roundtable, National Academy of Sciences;
Alvin W. Trivelpiece, Director, Office of Energy
Research, DOE; John A. White, Chairman,
American Association of Engineering Societies

12:45 pm Lunch

Presiding: Lawrence Bogorad, President-Elect,
AAAS; Maria Moores Cabot, Professor of Biolo-
gy, Harvard University

Speaker: Pat Choate, Director, Office of Policy
Analysis

Concluding Remarks: William D. Carey,
Executive Officer, AAAS

2:30 pm Adjournment

See reverse for registration form




11th AAAS R&D Colloquium ADVANCE

Washington, D.C. REGISTRATION
26-27 March 1986 FORM
S3

The Capital Hilton, 16th & K Streets, NW., Washington, D.C.

Please Type or Print Clearly REGISTRATION FEES

Name o T $165 Full (meals and publications) $

Affiliation $125 Partial (publications only) -

Mailing Address e $ 60 Student (publications only) -
- P s SEPARATE MEAL TICKETS

O Check enclosed or charge to my (1 VISA or [J MASTERCARD $ 20 Lunch, Wednesday (26 Mar)

Card No. Expiration Date $ 7 Breakfast, Thursday (27 Mar)

$ 20 Lunch, Thursday (27 Mar.) -

Cardholder’s signature
TOTAL AMOUNT: $_

O Check here if you need special services due to a handicap. We will contact you
before the meeting.

Packets will be mailed to preregistrants on about 12 March; registrations received after 12 March will be held at the AAAS
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for
cancellations received by 24 March; no refunds will be made on cancellations received after this date.

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All
registrants receive AAAS Report XI: Research and Development, FY 1987 before or at the Colloquium, published Proceedings
after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1987 Budget, in the fall.

Mail registration form to: AAAS Meetings, R&D Forum Registration, 1333 H Street, N.W., Washington, D.C. 20005

Capital Hilton Hotel Reservation
AAAS R&D Colloquium ¢ 26-27 March 1986

(Reservations received after 28 February cannot be guaranteed)

Send confirmation to:

Name Street

City State Zip Telephone No.

Other occupants of room: Name Name

Room: (1 Single ($115)* (1 Double ($135)* [ Twin ($135)* *Add 10% D.C. sales tax and $1 occupancy tax.
Arrival: Date__ Time Departure: Date Time _

Be sure to list definite arrival and departure time. Check-in time is 3:00 p.m.; check-out time is 12 noon.
Special housing needs due to handicap

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card
information:

Credit Card Name Number Expiration Date

Cardholder’s signature

Mail hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 20036






