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For spinning small
samples at 100,000 rpm

For a decade, researchers
have been using the economical
little Airfuge® Ultracentrifuge
to pellet microsamples quickly
at high centrifugal forces. It
accelerates to 100,000 rpm,
pellets, and gently stops before
a floor-model ultracentrifuge
can even get to speed.

Now Beckman offers
yet another advance
in ultracentrifuge
technology — the
TL-100. This
microprocessor-
controlled bench-
top model with

Now You Have A Choice of Two
Benchtop Ultracentrifuges

refrigeration does a lot more
than pellet. It can isolate plasmid
DNA in a 2-mL tube using
precious little CsCl. It makes rate
zonal separations just like big
ultracentrifuges but in 2.2-mL
tubes in its own miniature swing-
ing bucket rotor. It even otffers a
vertical tube rotor with 2-mL
tubes.

Use the Airfuge for quickly
pelleting small sample volumes
and for special jobs like pre-
paring particles for electron
microscopy. Use the TL-100 for
any other separation technique
on microsamples. Save your
floor-model ultracentrifuge for
larger volumes.
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Which To Choose?

TL-100 Airfuge

Speeds to 100,000 rpm; Speeds to 110,000 rpm;
forces to 436,000 g forces to 199,000 g
Pelleting; sucrose, CsCl, or any Pelleting; special purposes
density gradient work

Full temperature control — from
2° to 40°C

Operates at ambient

temperature or in a cold room

Direct induction drive powered
by standard line current

Rotor is air driven by laboratory
compressed air or separate

compressor

3 fixed angle rotors, plus
swinging bucket and vertical
tube rotors

4 tixed angle rotors; special
rotors for EM and lipemic serum
clarification; batch rotor

Milliliter-sized samples; 0.2-2.2
mL per tube; 4-20 mL per rotor

Microliter-sized samples;
nominally 180 uL. per tube;
up to 1.8 mL per rotor

Choice of 10 tubes including
Quick-Seal® tubes; 4 tube
materials

Choice of 5 tubes and 4 tube

materials

TLA-100.2 Fixed Angle Rotor,
100,000 rpm, 436,000 g

TL-100 milliliter-sized tubes.
A choice of 10.

A-100/30 Fixed Angle Rotor,

92,000 rpm, 167,000 ¢

Airfuge microliter-sized tubes.
A choice of 5.

The Advantages of
Thinking Small

Once you've used the TL-100
or Airfuge benchtop models,
you'll never want to process -
small sample volumes in a floor-
model ultracentrifuge again:

Quicker separations —small
rotors accelerate and decelerate
rapidly; tubes have very short
sedimentation pathlengths.

Save on gradient materials —
small tubes use very little of
these costly materials.

Easy sample handling —no
tube caps, adapters, or special
tools.

Less record keeping —no
log books; TL-100 rotors are
warranted for 5 years (Airfuge
rotors for 1 year) regardless of
the number of runs.

Save time — efficient runs,
less sample handling and record
keeping give you time for more
runs per day. !

For descriptive brochures,
write Beckman Instruments, Inc.
1050 Page Mill Road, Palo Alto,
CA 94304. Offices in major
cities worldmde

BECKMAN:
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sist mostly of old stars that may have belonged to an intruding disk galaxy. Model
calculations suggest that this intruder plunged into the main galaxy on a near-radial
orbit. Gaseous debris, dust, and young stars form a disk seen here as black oval
near the center. See page 227. [Photograph taken by F. Schweizer with a 4-meter
telescope at Cerro Tololo, Chile, and computer-enhanced with Astronomical Image
Processing System, Department of Terrestrial Magnetism, Carnegie Institution of
Washington, Washington, DC 20015]
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BIOSYSTEMS UPDATE

Need high purity DNA?

The Model 380B
Single Column
DNA Synthesizer.

The Model 381A
DNA Synthesizer.

The Model 380B
Three Column
@  DNASynthesizer

i

Here are three proven DNA Synthesizers
that deliver quality results, economically.

Choose Maximum Throughput

The Model 380B with 3-column capability
allows simultaneous synthesis of three different
oligonucleotides. This versatile instrument fea-
tures independent operation of each column,
programmable deprotection during synthesis and

user-selectable automatic cleavage.

«++ Or Upgradeability

The 380B single-column synthesizer pro-
vides an initial cost savings and also has complete
user programmability of cycles and functions. Up
to 150 sequences can be stored on a single disk.
When your laboratory requires higher throughput,
this instrument can be easily upgraded to full
3-column capability.

.+« Or a Lower Price

All the high-yield performance of the 380B
series is available in the Model 381A. This low
cost, fully programmable, single-column synthe-
sizer even allows production of mixed probes
without any premixing of bases. The addition of
unusual bases can also be automated. The 3814,
a remarkable performance/price value, is avail-
able for immediate delivery.

Performance, Versatility and
Multiple-Scale Economy

Each synthesizer produces high purity DNA
of equal quality. Probes can frequently be used

4

| @bApphed

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

without purification; whole genes can be con-
structed with longer fragments requiring fewer
purifications and ligations. Users can select the
proven, high-yield phosphoramidite chemistry
using either methoxy or B-cyanoethyl derivatives.

Synthesis columns range from a nominal
0.2 pmol to 10 pmol. Users can economically
produce, in single runs, very small amounts for
probes and primers or up to 10 pwmol for physical
studies.

Proven Reliability, Worldwide Support

Each synthesizer is a complete instrument-
reagent system designed for optimum perfor-
mance. More than 7,000 syntheses are done each
month on Applied Biosystems synthesizers. High
purity reagents, in-lab training and precision
design contribute to the exceptional reliability
reported by users. In addition to responsive
service everywhere, each user has access to
our DNA synthesis technical support group—
the largest in the world.

If There is More You Need to Know

A local Applied Biosystems representative
has the data to help you select the most cost-
effective DNA synthesizer for your laboratory.
For more information, contact the nearest office
below or circle reader service number 83.

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




Galaxy dynamics

ALAXY formation is a continuing

process (cover); its dynamics

are becoming clearer through a
combination of new space observations
and computer-generated models (page
227). The complex orbits of galaxies
apparently provide them with opportu-
nities for close encounters with each
other; they also interact with clouds of
hot gases and satellites. Data gathered
in 1983 by the Infrared Astronomy
Satellite support the concept that colli-
sions and mergers of galaxies, accompa-
nied by star and quasar formation and
the emission of great amounts of infra-
red energy, are regular and frequent
events. Schweizer describes forces that
may act during collisions and mergers,
those which culminate in the “violent
relaxation” that precedes the establish-
ment of each new equilibrium config-
uration, and features of galaxies—such
as tidal tails and ripples—that provide
evidence for past merger events. These
details of the origin, evolution, struc-
ture, and fate of galaxies suggest that
not all galaxies were produced after a
single Big Bang.

Industries, universities,
and biotechnology

IOTECHNOLOGY companies in-
B vested about $120 million in uni-
versity biotechnology research
laboratories in 1984, about 20 percent
of the total dollar investment that year;
this contrasts with the contribution
(about 3 to 4 percent annually) of in-
dustries to other types of university
research (page 242). Blumenthal ez al.
analyzed the relations of 106 biotech-
nology companies with university labo-
ratories. Nearly half the companies sup-
ported university research in 1984.
Benefits to the companies were seen in
the abundance of patent applications
(two to four times as many applications
er dollar invested in university as in in-
ouse rescarch) and trade secrets gener-
ated, which may translate into financial
gain. Most arrangements were for 2
years or less and could have the long-
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range effect of shifting some university
research from basic toward applied
studies. Rclations of university re-
searchers with firms and with govern-
ment sponsors differ. The generation of
trade secrets may jeopardize a funda-
mental scientific and academic value,
the free exchange of information. It is
considered desirable that the govern-
ment, which is the major sponsor of
biotechnology rescarch in universities,
remain so.

Acid fog

YDROXYM ET HANESULFON ATE
H ion (HMSA) is a strong acid

that can form in fog and cloud
water in regions with sulfur dioxide air
pollution (page 247). The fog and
cloud droplets may then transport the
pollutant to distant sites. HMSA forms
when the pH of water droplets is at
intermediate values and when sulfur
dioxide is abundant; it is then best
preserved in droplets by acidification
and serves as an important reservoir of
reduced sulfur. Munger et al. used ion-
pairing chromatography to measure
HMSA in fog droplets collected at two
sites in the southern San Joaquin Valley
of California. There the o1l industry
generates the precursors for HMSA for-
mation, and the humidity is high
enough for droplets to form. Concur-
rently, the agriculture industry gener-
ates ammonia, which neutralizes the
droplets and promotes decay of HMSA.
Droplets from the site closer to the
source of sulfur dioxide pollution had
more HMSA, formaldchyde, and re-
duced sulfur than droplets at the more
distant site, but at both sites there was
evidence for the pollution-generated
compound.

Ice and the martian
terrain

Low of surface materials on Mars
F aided by ground ice may have led
over time to the softening of the
planet’s terrain (page 249). Squyres and
Carr used images collected by the Vi-

king Orbiter to map landforms on
Mars. Ground ice and water, generally
thought to have once been widely dis-
tributed on Mars, appear to have mi-
grated to higher, colder latitudes. Char-
acteristic features called lobate debris
aprons, concentric crater fill, and terrain
softening formed as a result of ice. Their
distribution supports the idea that ice
creep varied with climate and that ice
was unstable in the warmer equatorial
regions but stable at higher latitudes
where temperatures are below the frost
point. Thus, with a cooling of the mar-
tian climate, desiccation has taken place
at the equator while a stable ice layer
has formed at the higher latitudes. An-
other explanation for the terrain soften-
ing—deposition of sediment by wind—
is considered a less likely cause of the
distinctive patterns observed in the mar-
tian terrain.

Rearranged genes in
leukemia

ENES for B, interferon and for a

cellular  proto-oncogene are

among those repositioned on
chromosomes of patients with acute
monocytic leukemia (page 265). Hy-
bridization techniques showed that the
interferon genes, normally clustered on
human chromosome 9, were split: the a-
gene cluster remained on chromosome
9, while the B, gene was translocated to
chromosome 11. The c-ets-1 proto-on-
cogene, normally found on chromo-
some 11, was found on chromosome 9.
Exactly how these genes in their new
locations participate in the malignant
transformation of acute monocytic leu-
kemia is not known. Diaz et al. specu-
late that when the oncogene is translo-
cated near the interferon cluster, regula-
tory sequences that activate the interfer-
on genes may also activate the
oncogene. Although proliferation of
monocytic cells is not likely to represent
overactive genes of the interferon sys-
tem (since this system typically pro-
duces antiproliferative cftects), prolif-
eration could occur if the activated on-
cogene stimulates an alternative path-
way that generates tumor cells.
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Designed To Freeze.
Built To Work Hard.
Priced To Sell.

BioFreezers. Zero To -120°C
From Forma

If you need to purchase or replace an
ultra-low temperature storage
freezer, here's something to think
about.

Some companies hurry to make
freezers stuffed full of new
technology and surprises. Patented
mysteries.

Exciting freezers that warm-up,
without warning and for no apparent
reason.

Because the companies who build
them aren'’t sure how they work to
begin with.

So when their freezers freeze,
nobody knows for how long. And
when their freezers warm up, nobody
knows why.

At Forma, we know our refrigeration
systems very well. We develop new
technologies for performance and
durability. Test them with patience.
Then guarantee them to work longer,

harder and quieter . . . now, as cold
as -120°C. '
Which is why the real beauty is in the a S = 5

performance. And in your laboratory,
that's all the excitement you'll
ever need.

Free Offer!
Let us tell you more about our low prices
and extended warranty protection.

A handcrafted silk rose. for your time and
interest in the energy efficient upright
and chest freezers from 0°C to -120°C. '

Call us today. toll-free.

Forma Scientific
DIVISION OF MALLINCKRODT, INC.

BOX 649 MARIETTA, OH 45750 TELEX 29-8205

Toll-Free USA 800-848-3080 In Ohio 800-421-3080 In Canada 800-327-3080
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The Social Process of Science

CCB eing well-informed about science is not the same thing as understanding
science.” Therewith, James Bryant Conant discounted the popular interest in
science roused by the thunderclap that ended World War II. Now as then, in a
world transformed by the application of scientific knowledge, people put that knowledge in
the same category with what they know by revelation or other received authority. What
needs to be understood is how, scientifically, we come to know what we know.

Scientists know nothing for certain. The advancement of science is a social process, a
public process, and yet an intensely private one. Societies that would enjoy its material
benefits must understand science in both its aspects.

“The truth of an idea,” William James perceived at the turn of this century, “is not a
stagnant property inherent in it. Truth happens to an idea .. .[by] the process of . . . its
verification.” In the private process, the scientist must face the singular loneliness of the
sovereign. He can accept no authority but his own conscience and judgment.

The work proceeds in ways very different from that suggested by its impersonality in
formal publication. “The process I want to call scientific,” the physicist Percy Bridgman
wrote, “is a process that involves the continual apprehension of meaning . . .accompanied by
the running act of checking to be sure that I am doing what I want to do, and of judging
correctness or incorrectness. This checking and judging and accepting . . . are done by me
and can be done for me by no one else. They are as private as my toothache, and without
them science is dead.”

The intensity of this private process—its toothache—is raised by the fact that it is
integrally public. It is intended for publication. Without publication, science is dead.

Upon publication, verification of the work proceeds. As the sociologist Robert Merton
has observed, “Only after the originality and consequence of the work have been attested by
significant others can the scientist feel reasonably comfortable about it.” Merton’s term for
this public process is “ ‘Communism’. ... The substantive findings of science are the
product of social collaboration and are assigned to the community . . . . The scientist’s claim
to ‘his’ intellectual ‘property’ is limited to that recognition and esteem which, if the
institution functions with a modicum of efficiency, are roughly commensurate with the
significance of the increment brought to the common fund of knowledge.”

The remarkable fact, established by the open public record of science, is that this social
process functions with high efficiency. It is not that scientists are more dedicated, honest,
and selfless than other citizens; they are disciplined to behave that way by their collabora-
tion. Error and fraud are exposed sooner rather than later by the communal process of
verification. With equal reliability the consensus of the community distinguishes the
significant from the trivial. This is the more remarkable considering what Merton calls “the
basic uncertainty of genuinely independent originality in science.”

Thus Niels Bohr was once prompted to observe of a radical and baffling proposal by the
aging Werner Heisenberg: “Yes, it is crazy, but it is not crazy enough!”

It has been said that science will flourish only in a society that cherishes its norms. The
reason, openness, tolerance, and respect for the autonomy of the individual that distinguish
the social process of science, however, are norms desirable in every human community. They
describe a world in which, we can agree, all of us want to live.

Happily, the social process of science brings along the means to realize its values. For it
finds convincing verification in the technologies it begets. During the past four centuries
science has been liberating increasing numbers, now nearly one-third, of mankind from toil
and want and even from submission to received authority. No national constitution written
in this century has failed to hold out the promise, at least, of political and economic
democracy. The people of the world—if nations can keep the peace—may see this revolution
in the condition of man fulfill its promise in the next century.—GERARD PieL,* Chairman,
Scientific American, 415 Madison Avenue, New York 10017, and President, AAAS.

*This editorial is excerpted from a public lecture given at Moscow State (Lomonsov) University, Moscow, U.S.S.R.,
on 25 November 1985, on the occasion of the conferral by the university of the degree Doctor Honoris Causa.
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Smith Khine &French Laboratornies

Announces

the Fourth in Its Series of
Annual Research Symposia

Co-Organizers:

George Poste and Stanley T. Crooke

New Frontiers in the Study of
Gene Functions

April 810, 1986

Sheraton Valley Forge Hotel

King of Prussia, Pennsylvania

Program

J. Alwine M. Gellert G. Khoury S. Tilghman
R. Axel C. Gross M. Rosenberg R. Tjian

S. Benkovic D. Hogness G. Rubin ‘ R. Weinmann
G. Felsenfeld L. Hood R. Sauer H. Weintraub
G. Fink R. Jaenisch M. Shulman H. Westphal

For Additional Information and Registration Forms, Contact:

Ms. Buff Biddle
Symposium Coordinator
Post Office Box 7929
Philadelphia, Pa. 19101

O=continuity of life A=quest for knowledge O=resolution




Growing mammalian cells on a large scale is
not easy. Some lines are more difficult than
others. Success and failure in cell cul-

ture are separated by a fine line. Bio-
Response’s success is based on Mass
Culturing Techniques, the ONE

reliable system that’s flexible prod-
enough to accommodate uct har-
the most fastidious cell vest and
lines. How do we do it? extensive
MCT combines in- process control

vitro perfusion, in modular bio-
custom blended reactors designed for
low-protein each cell line. Although
media, the bioreactors look dif-
contin- ferent—from hollow fiber
uous cartridges to packed glass beds
to stacked flat membranes—all
maintain highly viable, highly pro-
ductive cultures for periods as long
as a year. The result is more biologically
active product collected per culture volume
in a shorter time and at a lower cost. Com-
plementing our production capabilities are
our product processing services. Purifica-
tion methods devised by experienced protein
and carbohydrate chemists meet the exacting
specifications of our clients. Final products
prepared in compliance with Good Manufac-
turing Practices, range from concentrated
cell-free supernatant to bulk material suitable
for human injection. The “line of separa-
tion” between success and failure gets wider
all the time, as MCT’s innovative custom
approach outperforms other monolithic meth-
ods. Dependable delivery, competitive pricing,
and finely tuned service for each of our clients
makes the difference. Success is on our side
of the line, which is just fine with us.

Bio
Response

Rinc. ;
1978 West Winton Ave., Hayward, California 94545, USA
Telephone: (415) 786-9744 Telex: 5101005247
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NAPCO’S NEW DELUXE LINE.
ADVANCING EQUIPMENT EXCELLENGE. ..AND THEN SOME.

NAPCO introduces the top of its line. . . a collection of
leading-edge laboratory instruments—incubators, ovens,
autoclaves, glassware washers, refrigerators, test chambers,
water baths, and accessories—built expressly to provide
higher performance, operate with more precise efficiency, and
be more reliable in-service than any other comparable equip-
ment. Now, when your work can’t tolerate drifting tem-
peratures, uneven air flows, sagging humidity, or machine
maccuracy of any kind, you have an answer: Deluxe Line.

Deluxe Line products provide all-digital, microprocessor

control of temperature, CO,, oxygen and RH values; and dis-
play settings on bright LEDs. All environmental parameters
are constantly monitored, drifts compensated for, and tem-
perature and gas precisely leveled. Some units, like the 7000
Series Incubators, are even plug-compatible with personal
computers, so you can check cultures from home or around
the world.

Even the way we build the Deluxe Line is advanced.
NAPCO’s new, automated manufacturing facility (John, above,
manages it) has engineered component prep and unit assembly




procedures so closely that we now actually build better
equipment, more uniformly, to tighter specs than we ever
have before. Which, regardless of price, means a better
value for you.

It also means improved unit durability and ease of
maintenance. Among other things, all Deluxe
Line products have a tough,
no-chip exterior finish for long
wear, modular easy-access elec-
tronics, and laminated mem-
brane-surface control panels
that can be cleaned in a flash.
We’re so convinced of this line’s
ability to last, in fact, that we've

given every model our best two-year warranty.
The Deluxe Line from NAPCO. Advanced lab
equipment that’s made excellence real and
then some. Call toll-free

800-547-2555 for more informa-

tion. Or, write NAPCO, 20210

S.W. Teton, P.O. Box 1000,

Tualatin, Oregon 97062.

PEOPLE BUILDING VALUE INTO LABORATORY EQUIPMENT © NAPCO 1985
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As simple and friendly as soft gel
chromatography. Powerful and
productive as HPLC. Now uniquely
combined into one totally new and
radically different system. ULTRO-
CHROM GTi. To separate, purify,
quantitate and recover proteins, pep-
tides, nucleic acids and even carbo-
hydrates. With biological activity
that can reach 100 %. And in runs
that only take minutes.

From pump heads to fraction collec-
tor, GTi means glass, titanium and
inactive polymers. Giving you bio-
compatibility for complex protein
mixtures. Replacing stainless steel
at every liquid interface. Securing
protection against buffers. Against
corrosion by halide ions. Against
denaturization by organic solvents.
But with all the performance of a
truly advanced and highly proven
HPLC pump.

Meeting all your needs for multi-
dimensional separation. Beginning

with GFC. Switching columns for Ion

Exchange, and then again for Hydro-
phobic Interaction Chromatography.
Getting you higher resolution and in-

Thefastway
to get active proteins

creased purity all the way. With rapid

analysis of sample complexity, conti-
nuously progressive purification and
successful isolation of your impor-
tant biomolecules. Completing sepa-
ration strategies in hours instead of
days. Solving particular problems
with the most appropriate chromato-
graphy. Even reversed phase
including microbore and fast LC. On

| Givingyou the
matography in the
world. Already be-
ing used by hund-

Getting them more
results.

just one system with
unlimited potential.

most versatile chro-

reds of biochemists.

Much faster.
Much simpler.
More reliably. One word
says it all. GTi. You'll find it
solving problems faster and better
than any other separation system
available. Get in touch with LKB.
You're in for a winner.

BROMMA

LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. +46(8)98 00 40, telex 10492

Antwerp (03)218 93 35 - Athens-Middle East +30 (1) 894 73 96 - Copenhagen (01) 29 50 44 - Hongkong (852) 5-555555
London (01) 657 88 22 - Lucerne (041) 57 44 57 - Madras (044) 45 28 74 - Moscow (095) 255-6984 - Munich (089) 85 830

Paris (01) 64.46.36.36 - Rome (06) 39 90 33 - Stockholm (08) 98 00 40 - Tokyo (03) 293-5141 - Turku (021) 678 111
Vienna +43(222) 9216 07 - Washington (301) 963 3200 - Zoetermeer (079) 3192 01
Over 60 qualified representatives throughout the world.
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ADVERTISEMENT

ADVERTISEMENT
Product News from Carl Zeiss, Inc.

ADVERTISEMENT

Zeiss Instrumentation for the New Biology

Observe, analyze, quantify, heat, manipulate and
inject with advanced systems from Zeiss. Here are some of them:

Faster, More Accurate
Micromanipulation/
Microinjection

For faster, more accurate results in
bioresearch involving micromanipula-
tion and microinjection, Zeiss has
combined a Zeiss inverted microscope
with an electrically-operated micro-
manipulator, a high speed microinjector
with three adjustable injection pres-
sures, and a controlled temperature
stage, all in a single compact work-
station. The systems are available witha
choice ofthe Zeiss IM, IM 35 or ICM 405
Invertoscopes.

Equipped with DC motor controls, the
Micromanipulator offers exceptionally
smooth, responsive and vibration-free
X,Y,andZ movement at speedsranging
from 0 to 0.1 mm/sec. For positioning of
X-Y movements parallel to the stage
plate a special holder permits precise
mounting of the micromanipulator at
any elevation to the right or left of the
stage plate.

With three adjustable injection pres-
sures for holding, injecting and cleans-
ing, the Microinjector 5242 increases
injection rate from the 100 cells a day
typical of manual systems to 500 cells
per hour. Otherfeatures: dosagesinthe
picoliter range; an LED display of
number of injections, pressure, mode
and automatic or manual time; an
acoustic signal when the injection
sequence has been completed.

The Heating Stage M has built-in
transistors (no electrical interference)
and a temperature range of 3 C above
ambient to approximately 50" C, with a
stability of better than 0.2 C. The
control unit monitors both programmed
temperature and actualtemperature for
the heating stage and preheating plate.

The new Zeiss Micromanipulation/
Microinjection Systems provide the
researcher in physiology, cell biology,
neurobiology with a complete work-
station capable of transfering materials
into the living cell with new levels of
speed and accuracy.

EM 902: New Tool for
Biomedical Research

The Zeiss EM 902 is an advanced
analytical TEM that enables biomedical
researchers to localize specific ele-
ments in the ultrastructure of tissues
and cells. Inemploying a new technique,
Electron Spectroscopic Imaging (ESI),
the EM 902 operates on the principle
that electrons in various elements -
nitrogen, oxygen, phosphorus, calcium
and sodium - exhibit different levels of
energy loss. A fully integrated electron
energy-loss spectrometer registers the
electron energy-loss spectra (EELS) of
a specimen, producing a high-resolution
distribution map of the elemental
components. The new TEM achieves an
unprecedented point resolution as low
as 0.5 nm.

Extremely simple to operate, the EM
902 is suitable for research and routine
applications. Besides the ESI| technique,
the EM 902 can be used for contrast
enhancement on thin unstained sec-
tions, on thick sections up to 1 um (the
chromatic aberration equals that of a 1
million volt TEM), and for unlimited
conventional electron microscopy.

New UMSP Microscope
Photometer System

Flexible in design and easy to use, the
new Zeiss UMSP System for high-
resolution quantitative microscopy
offers the biological researcher maxi-
mum problem solving capabilities.

The UMSP System teams the Zeiss
UEM microscope with a modified IBM
PC/XT, and user-friendly, state-of-the-
art software developed for spatial and
spectral analysis. Data acquisition is
accomplished through eithersolid state
camera or photomultiplier tube (PMT)
depending on the specific application.
The system can be configured with
other Zeiss microscopes such as the
Universal and Standard 16.

Powerful applications software such
asthebiologically-oriented Image Scan
enable a researcher to measure the

For literature circle reader service number 27
for a demonstration circle reader service number 28
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grey level distribution and thereby
generate a density map of a single cell.
Simplicity in design of all hardware and
software gives the user clear, logical
and functional sequences for easy use
and adaptable control of the system.

Video-Enhanced Microscopy
for Submicron Observation

New techniques of video-enhanced
microscopy from Zeiss allow the re-
searchertodetectandrecordintra- and
intercellular details at the submicron
level. The recommended systems
combine the famous Zeiss Axiomat™
microscope with a choice of compatible
video units.

The unparalleled mechanical stability
of the Axiomat microscope and its
internally corrected planapochromatic
lens produce the excellentimage quality
at high magnification required by
techniques such as the patented Allen
Video-Enhanced Contrast (AVEC)
method.

Features such as zoom capability can
vary the image transfer as desired,
optimizing the size of the specimen on
the TV monitor with noloss of resolution.
The image is further enhanced by elec-
tronic manipulation of the video signal.
The instrument’s single set of objectives
covers the range of most commonly
utilized optical techniques: brightfield,
darkfield, phase contrast, POL and DIC.

In the inverted configuration for biol-
ogical applications, the Axiomat micro-
scope is connected to a video system
by an optical interface developed by
Zeiss.

For further details on these and other
Zeiss products, contact your Zeiss
Dealer. Call (914) 747-1800 for the
name of the dealer nearest you.

Carl Zeiss. Inc.

One Zeiss Drive
Thornwood, NY 10594
(914) 747-1800

West Germany




Tales of Chemists:

The Amino Acid Story

“I needed the specificity of ion exchange
with the speed of predertvatization
HPLC methods”

“Ion exchange is really specific for analyzing Cell Culture Medium
amino acids in complex samples like cell cul-
ture media. The problem is that its just too
slow. So I investigated prederivatization
HPLC. It was faster, but now I had interfer-
ences to contend with. Not to mention all

After Cell Growth

Before Cell Growth

the time I ended up spending on sample i ‘ﬂ‘ F]

preparation. LUWN \JLM A\
“The other day I finally discovered the best T

of both worlds. Its called Dionex. Now I get i

fast analysis, excellent specificity and repro- = E\

ducibility, with precious little sample prep. J\\T\M H

Most of the time I just dilute, filter, and inject.
“Also, with column switching Icanusemy §  § § § & o
Dionex to analyze organic acids, carbohy- Minics

drates, organic amines, and inorganic ions.’

PO. Box 3603, Sunnyvale, CA 94088-3603 (408) 737-0700 THE ION EXPERTS
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You talked.

‘And now we're introduc

new generation of you te
disposable filterware. Designed to
make your work faster and more

_efficient than ever before.
Quarter-turn locking closure.
You asked for a two-part unit that’s

‘easy to use. You've got it! With a
separate receiver designed for con-

efer the original
115-n es:Fn u’ve always used,
it’s still available

Thelastermebetuet. You wanted

to speed up your filtration work.
We've helped by increasing the
effective filtration area of our new
design filter units by more than

venient dispensing and storage,and 25% for faster flow rates.

an easy-lock, leak-proof closure.

© Sybron Corporation, 1986

xasuring up. You wanted
duations on receivers and

8 bl
ggrers‘for easy measuring. We

it! And you'll enjoy the con-
venience of receivers that match
the sizes of your media bottles.

Instant identification. Take a
quick look at the collar of any
New Design Nalgene Filter Unit.
It’s color-coded by membrane
material, and the pore size

and membrane material are
marked right on it. Because you
asked us!




We listened.

s
Gty

-

—

improve. In New Desig
Filterware, we didn’t ¢
or plastics you've alway:

You get the same uncom
standards you expect from
Nalge, because all materials
are carefully tested for
cytotoxicity and all units are
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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One step beyond...

Leitz® broke the mold for
conventional inverted
microscope design with the
introduction of the Fluovert and
Labovert microscopes. They
represent a giant leap forward in
the evolution of the perfect
inverted microscope.

Using the exclusive Reinheimer
principle the Labovert and
Fluovert microscopes bring the
time proven advantages of the
upright microscope to inverted
microscopy.

See for yourself why Leitz is the
natural selection for your next
inverted microscope. For
additional information or
demonstration call or write

E. Leitz, Inc.. Rockleigh, NJ
07647.(201) 767-1100.




SIALYLTRANSFERASES

CMP-NeuAc ¢ {GalB1—4CIcNAC-R-Protein

1-800-332-1042

Oenzyme

In the United States and Canada: Genzyme Corporation, 75 Kneeland Street, Boston, MA 02111, (617) 451-1923, TLX: (U.S. 25) 201223
Worldwide Distribution: Austria @ Benelux @ France ® Germany @ Italy ® Japan ® Scandinavia ® Switzerland ® United Kingdom
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HPLC from Isco: A complete gradient system with
data management for $14,495.

What will you do with the $5,000 you've saved?

Isco chromatographs offer top value. An Isco computer-controlled, two-pump gradient system with
variable detector will easily give you the same performance and capability as top-selling systems

priced at $5,000 to $10,000 more. You'll get great value with any Isco HPLC system:

analytical, microbore, or prep.

And top reliability. We've made over 50,000 detectors, pumps, fraction
collectors, and related instruments to earn our reputation for

dependability. We back it up with the best warranty
offered anywhere — three years, parts and labor.

Find out how much value Isco gives you by sending
for a comparison of the leading HPLC systems.
Write Isco, Inc., P.O. Box 5347,

Lincoln, NE 68505. Or call toll free
(800)228-4250 (except NE, AK).
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A BIG DEAL
JUST GOT BIGG

Buy 2 or more boxes of low-priced Uniflo™
syringe filters and recelive a special gift from S&S.

When you purchase new Uniflo
high-recovery syringe filters
between now and December 31,
1985, you can also recover a tidy
little windfall for yourself.

During this period, every box
of Uniflo filters (50 to a box) will
contain an S&S bonus gift coupon.
Save these coupons and redeem
them for a choice of exciting gifts
for you and your associates. It's
S&S's way of thanking you for
trying Uniflo filters.

Uniflo filters combine low pro-
tein binding and a pure cellulose

Premium offer valid in the U.S. and territories only.

acetate membrane for high sample
recovery and a process volume of
up to 125 ml. The filters are steri-
lized using gamma radiation, elimi-
nating all possible hazards from
ETO (ethylene oxide) residues.

Uniflo filters are available in four
pore sizes, color-coded for easy
identification. They're pyrogen-
free, 100% integrity-tested, have a
low hold-up volume and are suita-
ble for both clarification and sterili-
zation procedures. Individually
blister-packed in convenient
dispenser boxes.

Send today for technical details
on Uniflo filters, information on
how to get free samples, and a
description of S&S bonus gifts.

uniELo 8

Schleicher & Schuell

Schleicher & Schuell, Inc., Keene, N.-H. 03431

800-245-4024 e 603-352-3810
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Innovators in Separation Science



We Make Only One Product.
And We Make It Better Than Anyone Else.

Introducing cellgro™ cell culture media, now
available through major scientific distributors.

We understand that the last thing you need to
worty about is another variable—especially in the cell culturc
media you use. That’s why Mediatech developed cellgro.™

To make cellgro™ the best, we go beyond required standards.

We start with water for injection—even our steamn is pure. In
production, we use sophisticated monitoring systems, a highly-
automated Class 100 dispensing room, and 316L stainless-steel
lined ovens, tanks and piping. All these measures optimize
stetile conditions and make low endotoxin levels the norm—
not the exception.

Extensive product testing and stringent release standards
assure consistently high quality. Functional tests on all media

Cellgr

TM extend for three passages on three cell lines—a
diploid and two heteroploids. Plus, selected media
are hybridoma-tested, at no extra cost.

We aJso test for endotoxins by the LAL chromogenic assay.
Our release standard for liquid media is < 0.25 EU/ml (.025
ng/ml, reference FDA standard EC-5). Anything else is

not acceptable for release. Final biological tests include in-house
membrane filtration for sterility and mycoplasma testing pet-
formed outside the facility.

For special formulations, test results by lot, and technical
assistance, call 1-800-CELLGRO. Contact your local scientific
distributor for price and order information.

Celigro™ will change the way you think about media. Get
the right solution to work for you.

MEDIATECH/DIVISION OF SYBRON CORPORATION 13884 Park Center Road, Herndon, Virginia 22071 1-800-CELLGRO

Ccllgro

Quallty Consistency, Availability.
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A world-wide scientific
research organization

for human health and welfare.
A center for promotion of
scientific and cultural activities.

Some of the international meetings scheduled for 1986 are:

Ares-Serono S\mpm] 1is an independent

mmdu tion, created in 1971, to promote

scientific research in all disciplines

which contribute towards improving human health.
This aim is pursued by means

of congresses, courses, seminars

Biological Regulation of Cell Proliferation

9th International Chalone Conference

Milan, March 3-6

Scientific Organization: E.E. Polli (I)

and O.H. Iversen (N)

The Control of Follicle Development, Ovulation
and Luteal Function: Lessons from In Vitro
Fertilization

Paris, April 7-9

Scientific Organization: F. Naftolin (USA) and
A.H. DeCherney (USA)
Dexamethasone-Suppressible Hyperaldosteronism
Rome, June 5-6

Scientific Organization: M.I. New (USA)
Corticosteroids and Peptide Hormones in
Hypertension

Mannheim, Sept. 6-7

Scientific Organization: E.G. Biglieri (USA),

F. Mantero (I) and P. Vecsei (D)

Recent Advances in Adrenal Regulation and
Function

Madrid, Sept. 19-20

Scientific Organization: M. Lipsett (USA),
G. Chrousos (USA) and L. Loriaux (USA)
Fertility Regulation Today and Tomorrow
Stockholm, Sept. 29-30, Oct. 1

Scientific Organization: E. Diczfalusy (S) and
M. Bygdeman (S)

SYMPOSIA

Do you know all the advantages that
the Ares-Serono Symposia Congress Card offers?
Please fill in this form and mail to Ares-Serono Symposia for information ?&““ ROWE”




MASSCOMP’s new Micro Supercomputers.
You never know where they’ll turn up.

Now you can take affordable oricE.
supercomputing power to any $15000—$250,000
i igiti i PERFORMANCE:
high speed data acquisition site. IFORMANCE
625K to over 12,000K Whetstones/
. . second
From jet engine test cells to glgotgo})% Mflonsieslsecond
remote il explorations, you can ™ dain soquidtion.
count on the MC5000 family of 1-4 CPU multiprocessing
micro supercomputers for faster, RELIABILITY: .
L Less than 1 hardware failure per
more accurate data acquisition year average
at a lower cost. And as your UNIQUE FEATURES:
i Realtime UNIX™ operating system
pl’OdUC'[IVIty _SknyCka(S, you 68020 muitiprocessing
spend less time waiting Triple Bus™ architecture _
for critical data from main- Multiple graphics, networking options

frames, FM tapes and test )
instrumentation. They're in a class by themselves.

Our unique one megahertz
sampling rate and high preci-
sion real-time interfaces deliver
the performance required for
laser optics, acoustic research,
shock and vibration monitoring,
and many other high speed
transient applications.

[ ——— e ————————

For more information call us or send this coupon.

st 117
: NAME and TITLE |
| comPany PHONE I
| Aooress |
I o STATE P l
LAEUC_ATlo_r\J___________________ l
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Thanks to MASSCOMP’s real-
time version of the UNIX™
operating system (RTU™)

and concurrent 32-bit multi-
processing technology, these
new machines perform parallel
data acquisition, computation,
graphics, and networking. All
without ‘one task degrading the
other.

Choose from five systems you
can tailor to your evolving
needs. With hardware options
like real-time interfaces, floating
point and array processors,
and high resolution graphics
displays.

If your application requires

high speed data acquisition,
compare our price/performance
to the competition's. Your next
acquisition will be a MASSCOMP
micro supercomputer.

[l MASSCOMP

The Micro Supercomputer Company

800-451-1824
617-692-6200

One Technology Park, Westford, MA 01886

MASSCOMP, RTU, and Triple Bus are trademarks of
the Massachusetts Computer Corporation. UNIX is
a trademark of AT&T Bell Laboratories.



Call for Symposium Proposals

Chicago Meeting @

AAAS members are invited to submit symposium proposals for
the ne~t 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 ex-
pedites 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

14-19 February 1987

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

Speakers should not be confirmed at this time; however, suffi-
cient information about probable speakers and their topics should be
provided 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 non-acceptance 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.

Return this form to:

ﬁ ANNUAL MEETING PROPOSED AAAS Meetings Office
A| Chicago SYMPOSIUM 1333 H Street, N.W.
S| 14-19 February 1987 Washington, D.C. 20003

Submit not later than 15 April 1986

Telephone: (202)326-6450

TELEPHONE

PRINCIPAL ORGANIZER (who will receive correspondence):
(Area Code) (Number)
NAME AFFILIATION
MAILING ADDRESS
(Street) (City & Siate) (Zip Code)
CO-ARRANGER (if applicable): TELEPHONE
(Area Code) (Number)
NAME AFFILIATION
MAILING ADDRESS
(Street) (City & Srate) (Zip Code)
TITLE OF SYMPOSIUM
SPONSORSHIP (AAAS Section, No. of 3-hr.
Office, or Affiliate only) Sessions
Presider 3. Speaker
Affiliation Affiliation
Topic
1. Speaker 4. Speaker
Affiliation Affiliation
Topic Topic
2. Speaker 5. Speaker
Affiliation Affiliation
Topic Topic

PLEASE ATTACH SYNOPSIS OF OBJECTIVES OF
PROPOSED SYMPOSIUM (APPROXIMATELY 200 WORDS).



ORGANIC
FLUORINE
COMPOUNDS

Over 400 compounds (including

100 new listings) available in our new
36-page catalog!

Send for your free copy today.

Alfa

MORTON THIOKOL, INC. Alfa Products

152 Andover Street, Danvers, MA 01923
(617) 777-1970
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PUBLICATIOS®
QUALITY

CHARTS AND
GRAPHS

from your IBM PC, XT, AT
and HP or compatible plotter

EFFECT OF COMMON DEAD SPACE

APICAL 133-Xe COUNT RATE (X MAX)
°

o1

0 £ L) 0 120
TINE (SEC

o Error Bars e Smooth lines,
Clean diagonals ¢ Movable
Labels e Log and Semi-log scales
e and more. . .

Load data from Keyboard or disk,
any ASCII or DIF file (including
LOTUS 123)

This and other new microcomputer
tools for the scientist. Call or write
for our FREE catalog.

JANDEL SCIENTIFIC
2656 Bridgeway, Sausalito, CA 94965

800-874-1888 (outside CA)
415-331-3022 (inside CA)
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SCIENCE

Posters

The following posters of Science
covers are available:

30 March 1979, Tropical flowering
tree;

23 February 1983, Landsat photo
of Detroit, Michigan;

29 July 1983, Cheetah;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule.

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

Price is $5 each (prepaid).
Write to AAAS, Department POST,

1333 H Street, NW, Washington,
D.C. 20005.

MULTI-SAMPLE/LARGE VOLUME

200 VIAL SPEED VAC'
EVAPORATOR/CONCENTRATOR

@ Virtually 100%
solids recovery

® No bumping or
foaming losses

® Handles oversize
containers

@ Special microplate
rotor

FOR RESEARCH AND CLINICAL LAB

SVC200H Speed Vac® Concentrator for hormones, anti-depressants,
acetaminophen, prostaglandins, antibodies, concentration and harvesting

Applies both vacuum and
centrifugal force to hold
solids while evaporating
solvent. Proven over years of
reliable service. Complete
line of accessories includes
vacuum, traps to —90°C,
heating, switchover-to-
vacuum pump system, and
extensive rotor library
including our special
8-Microplate Rotor. For
complete details and
ordering information,

@Savant

INSTRUMENTS, INC.

call or write:

110-103 Bi-County Bivd., Farmingdale, NY 11735 « (516) 249-4600
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ASYST high-resolution graphics now include error
bars, labels, axes, grids, and multiple colors.

ASYSTaxonometric plots simplify analysis of
complicated 3-dimensional surfaces.

Copyright 1985 by Macmillan Software Company

New color graphics enhance comparison of
experimental data with filtered data.

Contour plotting adds an alternative approach to
meaningful 3-D representation.

SYST adds new muscle.

More hardware support, more analysis
capabilities for the IBM PC.

ASYST™ Scientific Software turns your
IBM PC, XT,™ AT, or compatible into a
complete scientific workstation. And
now it's even more versatile, with:

« Expanded analysis capabilities

« High-resolution color graphics

« GPIB/IEEE-488 hardware support
» Axonometric and contour plotting

+ Additional A/D hardware support

Minicomputer speed and precision—
at a fraction of the cost.

ASYSTon an IBM PC does a 1024-pt.
FFTin less than 3 seconds (as fast as

1.2 on some compatibles). For the same
task, an optimum performance routine
on a DEC 11/23 + minicomputer using
FPF 11™ took 2 seconds—at 5 times

the price!

Built-in routines. Full programmability.
Straightforward, pre-programmed com-
mands, such as XY.DATA.PLOT, FFT, and
A/D.IN, put you in total control right
away. Commands can be used interac-
tively, or combined and modified as
needed—from simple macros to fully
customized programs. And all com-

mands co-reside in memory—no disk
shuffling.

ASYST is four separate,
fully-integrated modules:

Module 1: System/Graphics/Statistics
establishes the environment. It provides
basic mathematics operators, descriptive
statistics, array manipulation and control,
automatic plotting and color graphics
support (including IBM standard/
enhanced and Hercules boards), a text
editor, file I/O, and a built-in program-
ming language.

Module 2: Analysis reduces and
analyzes data. Includes eigenvalues,
eigenvectors, polynomials, ANOVA,
axonometric and contour plotting, least
squares approximations, curve fitting,
convolutions, integration, differentiation,
smoothing, and fast Fourier transform.

Module 3: Data Acquisition ailows
communication with lab equipment and
analog signal sources. Includes A/D
and D/A conversions, digital 1/O, timing,
and triggering. Supports standard inter-
face boards including IBM DACA.
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Module 4: GPIB/IEEE-488 allows
additional interfacing to some 10,000

instruments through a variety of plug-in
cards.

« Purchase Module 1 alone—or with

any combination of the other modules—
to tailor the system to your specific
applications.

Try ASYST for 30 days. For details, call
(800) 348-0033; in NY, (212) 702-3241.

MACMILLAN SOFTWARE CO.
An Affiliate of Macmillan Publishing Company
866 Third Avenue, New York, NY 10022



Supercomputer number
crunching power in a
compact package—that’s
the new MAP-6420.
First CSPI set the goal
of making 64-bit double-
precision computation
truly accessible to scien-
tific and engineering
users in laboratory envi-
ronments. Then we
enhanced computation
and condensed array

your large scale applications.
Its low component count
yields high reliability and
offers the benefits of low
power, low cooling, and
minimal space requirements.

For users who can
program in FORTRAN,
high performance is virtu-
ally assured. We planned
MAP’s hardware around
its FORTRAN compiler

processor size and cost to $ 00,000* Jhi 1 1 so the programs the user
produce the MAP-6420. At 1 i 64. blt scmtlﬁc A writes will deliver the
Small in size—up to 16 Nllmt)el' Cl'“ﬂChmg 18 NOWACCCSSlbIe. performance paid for.
megabytes of memory Parallel units process algo-
will fit in a 21-inch rack-mountable chassis. Small in price— rithms efficiently, even if they’re not vector-oriented. In
our 4 megabyte unit starts at a low $100,000. And packed addition, we offer a Scientific Subroutine Library of 120 opti-
with computational muscle—MAP-6420 speeds up your mized math functions. Uniform, versatile performance
VAX by a factor of 5 to 15, and at the same time, frees it for delivered from FORTRAN—that's MAP-6420!
other tasks, so the overall response time for every VAX user
is improved. Discover how you can benefit from MAP-6420 number
crunching. Call toll free 1 800 325-3110.
The MAP-6420 has the configurational range to handle *USA price

VAX isa U.S. trademark of Digital Equipment Corporation B s n I MAP-6420 is a U.S. trademark of CSPI

THE ARRAY PROCESSORS
40 Linnell Circle, Billerica, Massachusetts 01821 & 617/272-6020 e TWX: 710-347-0176
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