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The System 7300 from
Beckman features a new dual-
channel data system that offers
you important new capabilities
tor amino acid analysis.

BECKMAN

It automatically labels each
peak on the chromatogram with
the name of the amino acid,
so there is no need for time-
consuming correlations with
elution times. It calculates and
prints out both 440 and 570 nm
colorimeter signals for greater
quantitative accuracy at pico-
mole levels. And its floppy disc
memory not only stores up
to 40 analyses, but permits
reassignment of baselines and
reformatting of data.

Like the System 6300, the
new System 7300 is a dedicated
high-performance ion-exchange
chromatograph featuring a
single, prepacked stainless steel
column operating at up to 3000

members

psi. It performs hydrolyzate

analyses in a half hour, and

g hysiological analyses in 2 hours.
hese results are guaranteed

by Beckman, with detailed

methods, apphcatlons back-up,

and field service second to none.

No wonder the System 7300
has been received so enthusias-
tically by researchers the world
over. For details, call your
Beckman representative or
write Beckman Instruments, Inc.,

Spinco Division, BECKMAN
1050 Page Mill Road,

Palo Alto, CA 94304. M ees

Oftices in principal

cities worldwide. gt

'BECKMAN
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Demand the most advanced
system for electrophoretic

separation and analysis

H ere’s Bio-Rad's entirely
new Protean Il system
for SDS-Page, 2D electro-
phoresis, and other vertical
techniques. No other system
comes close to offering you such
rapid setup, simple operation, and
excellent resolution.

The PROTEAN Il Cell—
heart of the system.

B Unprecedented ease of assembly
and casting.

B “Smile free” patterns with only 1.5
liters of buffer.

B Easy sample loading, even 2D.

B Accommodates 16x16cm or
16x20cm slabs.

B Tube adaptor for complete 2D
in one cell.

W Four slab capacity to separate
up to 100 samples per run.

B Bottom gradient filling capability.

New slab dryer
eliminates cracking.

B Crack-free drying independent of
gel thickness and composition.

W Transparent gasket lets you see
gels during drying without break-
ing the vacuum seal.
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State-of-the-art
video densitometer

| Totally digital instrument scans in
transmission or reflection with no
moving parts.

W Powerful 16-bit microprocessor.

B Menu-driven, mouse controlled
system.

W 27 functions, including baseline
subtraction, filtering, and enhance-
ment, to optimize the measure-
ment, display, and output of data.

B Programmable up to 250 steps.

B Zoom-in, measure integrals and
mobilities directly on
screen.

B Analog and RS-232
ports, and a choice of
output options.

Comprehensive
technical support.

Bio-Rad backs you with
in-depth applications
information, step-by-
step protocols, and
detailed technical
. bulletins. As
_— always, our
technical staff is
ready to help. Just call.

For full details on the world’s most
advanced electrophoresis system,
call toll-free 800-4-BIORAD.

2200 Wright Avenue
Richmond, CA 94804
Phone (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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Diffraction pattern, obtained with a He-
Ne laser (A = 0.633 wm), from intact
skeletal muscle of frog. To detect the
diffracted rays directly, an opaque
screen was placed parallel to the inci-
dent laser beam. Generally, the dif-
fracted rays are intercepted by a per-
pendicular screen, yielding the more
familiar pattern of frmges Six orders of
diffraction are visible. This muscle has
been stretched to sarcomere length
4.54 um, at which length non-overlap
of thick and thin filaments would be
reproduced. See page 1280. [Alan Ma-
gid and Douglas J. Law, Duke Univer-
sity, Durham. North Carolina 277101



BIOSYSTEMS UPDATE

Need high purity DNA?

The Model 381A
DNA Synthesizer.

Here are three proven DNA Synthesxzers
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 synthesxs and ;

user-selectable automatic cleavage
ees 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.

«e. OraLower Price -
~ All the high -yleld performance of the 380B

 seties is available in the Model 381A. This low

cost, fully programmable, single-column synthe-
~ sizer even allwﬁrsk mduction of mixed probes

without any p: g of bases. The addition of

able for immediate delivery

Performance, Ver
~ Mumplc-Scale ‘

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 3-cyanoethyl derivatives.

Synthesis columns range from a nominal

- 0.2 pmol to 10 umol. Users can economically
- produce, in single runs, very small amounts for

probes and primers or up to 10 u.mol 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—
*Tthelargestintheworld .
unusual bases can also be automated. The 3814,

| is More You Need t
a remarkable performance/price value, is avail- If There ore You Nee oKncw

A local Applied Biosystems representative
has the data to help you select the most cost-

~ effective DNA synthesizer for your laboratory.
‘For more information, « ‘

enumber343 -

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




Halley’s comet :

A swarm of spacecraft is speeding toward Halley’s
comet for close encounters (one set to approach within
500 km of the comet’s nucleus) in March (page 1229).
Humans recorded seeing this comet as far back as 240
B.C. Halley stands out among the roughly 102 extant
comets, having both a relatively short return period and
the full range of cometary features (atmospheric jets,
halos, and dust and ion tails). Belton describes what has
been learned so far and what is being sought concern-
ing Halley's water-ice constituents, dust, and carbona-
ceous materials, sounds, colors, and interactions with
the solar wind. Since comets are thought to be remnants
of materials from which the solar system formed come-
tary study is expected to provide information about the
evolution of the earth and other planets. Look for
Halley’s comet in the sky now in the Northern Hemi-
sphere and in spring in the Southern Hemisphere. Next
chance will be in the year 2061.

High resolution three-dimensional images
Although the naked eye readily sees three-dimensional
(3D) details, such details are difficult to see in a micro-
scope and are even harder to record (page 1270). A
major breakthrough in high resolution 3D analysis has
been made by Boyde using a tandem scanning optical
microscope. The details of the technologic feat of re-
cording 3D pictures at the limits of resolution of the light
microscope, the history behind the development, and
future applications of this technology are explained in
Lewin’s Research News article (page 1258).

Improving memory

The drug clonidine helps forgetful, aging monkeys re-
member the location of objects; it may have a clinical
use as well for improving certain types of memory losses
that afflict aging humans (page 1273). Arnsten and
Goldman-Rakic tested the ability of monkeys to perform
a delayed-response task—to find food that the monkeys
earlier had watched being placed in one of two identical
wells. This task, which requires working memory, de-
pends on the proper functioning of the prefrontal cortex
surrounding the principal sulcus of the brain, an area in
which age-related lesions develop. Evaluation of the
effects of clonidine, similar drugs, and drugs that oppose
the functioning of various brain receptors showed that
clonidine acted at the ay-adrenergic receptors, perhaps
facilitating transmission of neurosignals to the prefrontal
cortex. These results link a specific cognitive process to
a specific receptor. Clonidine has been reported to
improve memory in one age-associated memory disor-
der, Korsakoff's syndrome; it may provide a new option
for treating memory dysfunctions in Alzheimer's dis-
ease, a disease that so far has not been treated with
drugs that act on adrenergic receptors.
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Muscle mechanics

The tension that a muscle (cover) at rest exerts against
being stretched, its passive tension, depends on the
tension in its component fibers (page 1280). Passive
tension had long been attributed to elastic forces in the
connective tissues around and within a muscle rather
than to forces in the fibers themselves. Magid and Law
measured equal passive tensions in intact frog muscle
and in mechanically skinned, single muscle fibers.
Resistance to stretching can be accounted for by the
passive tension in individual fibers, at least for stretch
distances that occur during natural muscle movements.
Over greater stretch lengths, forces in connective tis-
sues may play more of a role in the resistance found in
resting muscle.

Preleukemic chromosomal aberrations
Clues to what causes the preleukemic state, 5q~ syn-
drome, may be at hand (page 1282). This syndrome is
most common in older women; some types of blood
cells are depleted, others are increased in number, and
acute leukemias eventually develop. The name 5q~
derives from the gene deletions in the q region of
chromosome 5 that characterize the syndrome; similar
chromosomal anomalies occur as well in acute myelog-
enous leukemia. Huebner et al. found that the gene
encoding a growth factor—granulocyte-macrophage
colony-stimulating factor (GM-CSF)—was situated in
this same chromosomal region and thus was deleted or
rearranged in affected individuals. A human leukemia
cell line growing in culture was also found to carry one
rearranged, partially deleted gene for GM-CSF. This
factor is important in helping to maintain normal growth
of just those blood cells affected in 5q~ syndrome.
Chromosomal anomalies in 5q~ at the site of the GM-
CSF gene may explain the aberrant growth of cells in
5~ syndrome and even how the preleukemic state is
initiated.

lon regulation by kidney cells

The distribution of band 3 protein in the membranes of
rat kidney cells (the intercalated cells) may clarify how
distal tubules and collecting ducts of the kidney regulate
the ionic balance of body fluids (page 1287). In red
blood cells, band 3 is the anion channel protein; it spans
the membrane and is linked with membrane-skeletal
proteins (spectrin and ankyrin) in a fixed orientation.
Drenckhahn et al. found, with immunostaining tech-
niques, that kidney cells contain band 3 only at their
basolateral surfaces. This restriction and localized con-
centration of band 3 may account for the observed
polarity of ion reabsorption by the kidney. Earlier obser-
vations that the number of intercalated cells can increase
by 200 percent in rats subjected to bicarbonate loading are
in accord with a major role for these cells in ion regulation.
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Mass ion

The new forceinb

ZetaPrep® Technology. Engineered for mass ion exchange. Powered
with a unique solid matrix. Thrusting you in to a new age of upstream
purification. Boosting mass flow and volume flow with results that
outdate every other known separation method.
Giving you quantum savings in time and money.

Unique solid matrix!

Designed for highly efficient, ultra- A
fast extraction of proteins, peptides o
and enzymes, the ZetaPrep solid
matrix comes in a cartridge that’s
completely self-contained. With
its unique, multi-directional radial
flow, this patented rigid format of-
fers optimal surface area for rapid
bulk binding, plus the strength to
withstand high flow rates.

All ZetaPrep housings and cartridges are
completely sterilizable and compatible
with standard equipment. Shown

hereis the ZetaPrep 100 for la-
boratory separations.

Economics you just
can’t ignore!

Capable of one-step puri- e ’
fication and concentration with up to 80% purity or more, ZetaPrep
will slash your production costs to a fraction of what they are today.
Because ZetaPrep is so easy to operate, simple to automate and effi-
cient in use, you’ll cut expensive man hours to a minimum.

ZetaPrep’s incredible flow lets you radically reduce total processing
time. Gets you fast binding, wash and elution flow rates. And at
least 10 times higher throughput. With no more packing problems.
No more fines removal. Just all the benefits of a totally enclosed sys-
tem—and yields that are truly astounding.

Amazing scale-up potential

LKB’s comprehensive range of ZetaPrep cartridges and Multi-Cart-
ridge Systems lets you select different sizes, extend in series or even
couple in parallel for virtually unlimited flow rate and process capacity.
With DEAE, QAE and SP functional groups, you can now exploit this
amazing scale-up potential from lab, through pilot to fullscale industrial
production. In biotechnology, pharmaceuticals or any other process that
needs cost-effective purification of proteins and biopolymer products.
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Scale up to 720 liters per hour
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Seeing is believing!
Find out how much you can win. That’ll
convince you just why ZetaPrep Techno-
logy has been so successful in such a : |
short time. Why many of the world’s B B
leading biotech and drug companies
have gone from initial trials toroutine TR, .
industrial processing in just a few f t "
months. Why you should try ZetaPrep |
yourself. Post this coupon today, and |
we’ll send you technical information, Available also in plastic hous-
full details on test kits available and all  in8; this ZetaPrep 3000 Multi-
prices. Your nearest LKB office delivers % TidgeSystem is used for

full-scale industrial bioproces-
fast. sing.
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SCIENCE_~SCOPE*

Enemy submarines have nowhere to lurk now that the U.S. Navy has deployed a totally new passive
sonar system. The Surveillance Towed Array Sensor System (SURTASS), now operational, is an array
of miniaturized hydrophone listening devices towed behind a dedicated T-AGOS ship. It acquires and
transmits acoustic information to shipboard processors, while shore stations analyze the data to detect
and classify targets. A SURTASS preproduction development program is under way at Hughes Aircraft
Company to replace the present large array with one having a smaller diameter. This new version will
simplify storage and handling, as well as allow for a faster towing speed.

Advanced satellites will provide communications to the world’s shipping and offshore industries later
this decade. The International Maritime Satellite Organization (INMARSAT), a group of 43 countries,
plans to launch the first of the spacecraft in 1988. The new series will accommodate the increasing
demand for services, which is growing as fast as 60% a year. Each spacecraft will be able to carry at
least 125 simultaneous transmissions. More than 3,300 vessels are equipped to use the INMARSAT
satellite system. Users include operators of oil tankers, liquid natural gas carriers, off-shore drilling
rigs, seismic survey ships, fishing boats, passenger liners, and tug boats. British Aerospace will build
three satellites, with INMARSAT having an option to purchase six more. Hughes, which in 1976 built
the world’s first maritime communications satellite, will provide the communications electronics for
the second-generation spacecraft.

An Amraam missile bored through radar clutter to intercept a drone aircraft target in the second guided
launch of the full-scale development program. The test firing was the third consecutive launch of the
advanced medium-range air-to-air missile, under development by Hughes for the U.S. Air Force and
Navy. An F-15 launched the missile in a “look-down, shoot-down” tail-aspect attack while flying at
Mach 0.9 approximately 16,000 feet above the desert floor at White Sands Missile Range. The QF-100
target flew at Mach 07 only 1,000 feet above the ground. The Amraam flew the first part of its flight
under control of its on-board inertial reference unit, using target coordinates provided in prelaunch by
the F-15’s Hughes APG-63 radar. The missile then switched to its own active radar for guidance and
tracked the drone through the heavy ground clutter to intercept.

Controller-thrust aircraft engines will be tested at NASA’s Lewis Research Center with three heat
monitors. Three Probeye® thermal video systems will monitor, measure, and analyze heat from the
engines while they are operated within the environmental test chamber at the research center. Each
Probeye system consists of an infrared imager, image processor, and TV display, all of which interface
with a computer. Hughes designed and produces the Probeye system.

Hughes Missile Systems Group, in Canoga Park, California, an attractive suburb of Los Angeles, offers
engineers and scientists a unique environment that features challenging projects and professional recog-
nition. Our primary work is in advanced missile and missile systems design. Openings are in analog/
digital circuit design, software engineering; high-voltage power supply design; microwave process,
transmitter and radome design; electro-optical design; IR imaging sensors; focal plane arrays; quality
assurance engineering; operations analysis; mechanical engineering; and production design and systems
engineering. Send resume to Hughes Missile Systems, Engineering Employment, Dept. S2,

8433 Fallbrook Ave., Canoga Park, CA 91304. Equal opportunity employer. U.S. citizenship required.

For more information write to: PO. Box 45068, Dept. 76-6, Los Angeles, CA 90045-0068

© 1985 Hughes Aircraft Company
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Tissue-Specific Functions”
Speakers: Mina Bissell, Gerald Cunha, and Robert Isaacs
. Joanne Emerman and June Biedler, ‘‘Mechanisms of Drug Interaction and Resistance in Human Cells in Culture”
Speakers: Joanne Emerman, June Biedler, Robert Kerbel, Branimir Sikic, and Gregory Curt

ROUNDTABLES
Intertacing Cytotoxicity and Genotoxicity in Cell Culture Systems Hybridoma Technology
Cell Transformation Assays (State-of-the-Art) Int llular Cc ication and Gap Junction Proteins
Toxicity Investigations with Insect Cells Culture of Cells Derived from Pancreatic Tissue
Cell and Organ Cultures Derived from Respiratory Tract In Vitro Approaches to Study Mechani: of Teratog

Plus contributed papers, posters, commercial exhibits, and socials.

# CALL FOR ABSTRACTS »

Call (301) 869-2900 for abstract forms for Contributed Papers and Posters. Abstract deadline extended to January 17, 1986. Abstracts
published in In Vitro cellular & developmental biology. Nonmembers may join the Association ($50.00 regular, $35.00 student) when
submitting abstracts. Registration: TCA Members, $50.00 ($70.00 after 4/15); Nonmembers, $65.00 ($85.00 after 4/15); Students,
$15.00; Day rate $35.00.

June 4-8, 1986 (Wed-Sun) Chicago Marriott Hotel
37th Annual Meeting of the Tissue Culture Association

Tissue

The Tissue Culture Association is: ® Plant Cell Physiology and

® Growth Factors Metabolism Cu Itu re

® Hybridization Techniques ® Plant Protoplasts - -

® Recombinant DNA ©® Restriction Endonucleases Asswlatlon
@ Monoclonal Antibodies @ In Vitro Retention of Differentiated 19110 Montgomery Village

@ Plant Propagation Characteristics Avenue, Suite 300

® Plant Embryogenesis ® Gene Mapping AND MORE. . . (301) 869-2900 Gaithersburg, MD 20879
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THE THIRD ANNUAL CONGRESS FOR
AUTOMATION, SCALE-UP
and the ECONOMICS OF

BIOLOGICAL PROCESS ENGINEERING

JANUARY 30- 31, 1986
BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND

A one and one half day congress following:
THE SIXTH ANNUAL CONGRESS FOR RECOMBINANT DNA RESEARCH
THE FIFTH ANNUAL CONGRESS FOR HYBRIDOMA RESEARCH

ORGANIZED BY SCHERAGO ASSOCIATES, INC.
in conjunction with GENETIC ENGINEERING NEWS

CHAIRMAN: Gerald L. Hawk, PhD, Zymark Corporation

PROGRAM
MORNING SESSIONS - Thursday, January 30, 1966
The Role of People in High Technology Automation: R.G. Miller, Ortho Pharmaceutical Canada, Ontario, Canada.

Development and Evolugon of Perfusion Culture Systems and Static Maintenance Systems for Large Scale Production of Mammalian Cell Derived Products: W. Tolbert and C.V. Benton,
Invitron, Clayton, MO.

Multiple Approaches to Protein Purification Using Solid Phase Interaction on Silica Based Bonded Phases: L.J. Crane, J.T. Baker Company, Phillipsburg, NJ.

POSTER SESSIONS - EXHIBITS

Synthetic DNA: Application of Robotics to the Purification of Oligonucleotides: S.S. Jones, J.E. Brown, D. Stone and E.L. Brown, Genetics Institute, Cambridge, MA.

Preparative High Performance Liquid Chromatography of Proteins: L. Beadling, C. Mason and G. Sofer. Pharmacia, Inc., Piscataway, NJ.

Ultrafiltration Processes for the Purification of the Enzyme Alkaline Phosphatase: C.S. Slater, H.C. Hollein, T.G. Hugguns, Jr, and C.A. Brooks lll, Manhattan College, Riverdale, NY.

AFTERNOON SESSIONS - Thursday, January 30, 1986

Cell Culture on Porous Microcarrier Particles: A.F. Steuer and F. Cahn, Biotech Research Laboratories, Inc., Rockville, MD.
1.V. Yannas, Massachusetts Institute of Technology, Cambridge, MA.

L-Asparaginase from “Erwinia Cartovara™ An Improved Recovery and Purification Process Using Affinity Chromatography: S. Lee, M.H. Wroble, J.T. Ross, G.M. Muschik and
W.B. Lebherz Ill, National Cancer Institute - Frederick Cancer Research Facility, Frederick, MD.

Proteolytic Enzyme Removal by Zeta-Affinity Cartridge: K.C. Hou, AMF Specialty materials group, Meriden, CT.

Optimal Control of Temperature and Enzyme Feed Rate in Simultaneous Batch Saccharification and Fermentation: J.L. Spencer, W.H. Sunand J.A. Assenjo, Columbia University, New York, NY.
MORNING SESSIONS - Friday, January 31, 1986

Factors Influencing Monoclonal Antibody Production in Mouse Ascites Fluid: J.P. Chandler, Charles River Biotechnical Services, Inc., Wilmington, MA.

Study of High Immunoglobulin Productivity in Immobilized Hybridoma Cultures: N.G. Ray, Verax Corporation, Hanover, NH.

Hybridoma Data Bank: A New Resource: L. Blaine, American Type Culture Collection, Rockville, MD.

Buying and Selling Biotechnology Equipment, Supplies and Chemicals: W.J. Carik, The Salk Institute, San Diego, CA.

Optimization Strategies for Increasing Production of Monoclonal Antibodies in Hollow-Fiber Bioreactors: M. Tyo and M. Gruenberg, Endotronics, Inc., Coon Rapids, MN.
Production and Concentration of Monoclonal Antibodies Using the Opticeli™ Culture System: J.E. Putnam, G.G. Pugh and L.A. Noll, KC Biological, Lenexa, KS.
Disposable Fermenters for Mammalian Cell Cultures - Cellift™: H. Founds and M. Young, Ventrex, Portland, ME.

CLOSING REMARKS.

POSTER SESSIONS:

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the meeting.
Contact Edward Ruffing, Scherago Associates, Inc. (212) 730-1050.

Registration Fee: $300.00

Attendance will be limited. Make checks payable to: Scherago Associates, Inc. S-12-13

[ Pleasereserve _______ space(s): Registration Fee must be included.
Cancellations must be received by December 19, 1985.

Name

Dept.

Organization
Street
City State Zip
Telephone: ( )

Return to:
Automation, Scale-Up; c/o Scherago Associates, Inc.
Dept. S-12-13, 1515 Broadway, New York 10036 e (212) 730-1050
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They think, work faster, and communicate every-
thing like no other centrifuges you've ever used!

Significant savings in time, sometimes days, can be
made using the RC-Ultra’s unique built-in automation.
Its “Step Mode” changes rotor speeds sequentially, at
up to five preselected times. Steep density gradients
can be formed first at high rotor speeds, then “relaxed”
to shallow gradients at lower speeds, providing better
resolution of particles. The RC-Ultra produces sharp
separations of DNA/RNA and other macromolecules
—automatically—overnight or over a weekend, sched-
uled to finish at the operator’s return.

The RC-Ultra’s 10-program memory (expandable to
32) recalls previous run parameters for duplication of

The Sorvall RC-Ultras-
awhole new way to save time!

protocols at any time. An integrated command and
information system, including an optional printer, can
eliminate hand entries in your log book. The RC-Ultra
contains more built-in advances than any ultracentri-
fuge you've ever used.

If this degree of automatic technology is not required,
specify the lower-cost, field-proven OTD-B
Ultracentrifuges.

Both lines of ultracentrifuges accommodate all
SORVALL® and most Beckman rotors on a warranted
basis. Get full information now...call (800) 345-8600
Ext. 500 and ask for 20-page brochure. Or, write

Du Pont Company, BRML # 162210, Wilmington,

DE 19898. In Canada call (416) 745-9870

sorva||®centrifuges

We've got a centrifuge that’s just your speed

REG Us paT & T™M OFF
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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 Ce]lgro ]

worty about is another variable—especially in the cell culture
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 steam is pure. In
production, we use sophisticated monitoring systems, a highly-
autornated Class 100 dispensing room, and 316L stainless-steel
lined ovens, tanks and piping. All these measutes optimize
sterile 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

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

We also 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 pe-
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.

Cellgro™ 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
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Quallty, Consistency, Availability.
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RECOVER SAMPLES
FROM GELS AND
GRADIENTS.

CONCENTRATE
SMALL SAMPLES
FAST.

Concentrate and separate
samples from non-ionic me-
dia such as polyacrylamide
gels or density gradient su-
gar solutions. You can use
an Isco concentrator for
proteins, nucleic acids, cer-
tain whole cells and frag-
ments, or any other water
soluble macromolecule lar-
ger than 3500 MW and
having electrophoretic
mobility

The Isco concentrator
gives you 50-fold concentra-
tion of up to sixteen 10 ml
samples in 90 minutes or
less. To learn more, write or
phone toll-free [800]228-4250.

Isco

Box 5347

Lincoln, NE 68505
USA

Iz

ISCO

Circle No. 297 for literature.

justify. No such large planetary probes
are known to us to be on the drawing
boards, and operations such as fueling
could be accomplished by rendezvous at
the most desirable altitude for the mis-
sion rather than at a fixed altitude for
all missions. The suggestion of an in-
spection in orbit ignores the fact that
engineers have developed a successful
program of testing and inspection on
the ground. It is not clec. why a space
crew would be instructed to open a
carefully prepared spacecraft for inspec-
tion.

In summary, the scientific justifica-
tions for a manned space station are
manifestly inadequate. There may be
other justifications, such as a first step of
a manned mission to Mars or desire to
show the world that we can operate a
manned space station, but those reasons
should not be confused with scientific
reasons. I agree with T. M. Donahue,
chairman of the Space Science Board,
who wrote: ‘“We have not been able yet
to identify missions that would be en-
abled by the space station, except possi-
bly in the field of space medicine’’ (1).

When one considers the obvious eco-
nomic necessity of maintaining careful
control of the federal budget, it is clear
that the need for a space station should
be most thoroughly investigated before
such a program is authorized and funds
for its planning are appropriated.

GEORGE WALLERSTEIN
Department of Astronomy,
University of Washington,
Seattle 98195

References

1. T. M. Donahue, paper presented at the AIAA/
NASA Symposium on the 9Sspace Station, Ar-
lington, Va., 18 to 20 July 1983.

In his thoughtful letter, Wallerstein
stresses what appear to be some of the
constraints associated with astrophysical
observatories on platforms that co-orbit
with the space station along with several

L other questions about the station. In my

view, he underestimates the scientific
impact of the ‘‘great observatories’—
the Hubble Space Telescope, the Gam-

~ma-Ray Observatory (GRO), the Ad-

vanced X-Ray Astrophysical Facility
(AXAF), and the Space Infrared Tele-
scope Facility (SIRTF)—and the neces-
sity to maintain these over a period of 10
to 15 years. Detailed studies concerning
AXAF and SIRTF have shown that
these missions are compatible with or-
bits that can be serviced from the space
station. The Space Telescope and the
GRO will also be accessible from the
station. In our view the more complex
servicing of these missions will extend

Circle No. 298 to have a technical representative telephone.

significantly beyond what could be sup-
ported from the space shuttle. The Orbit-
al Maneuvering Vehicle is planned as
part of the station’s initial operating ca-
pability and will provide the means for
bringing the spacecraft to the station.

The position of the Space Science
Board was somewhat different from
what is implied in Wallerstein’s state-
ment. The Board’s view can be summa-
rized as follows: A space station is not
needed to carry out the NASA science
missions planned for the immediate fu-
ture. “‘In the longer term, the Space
Science Board sees the possibility that a
suitably designed Space Station could
serve as a very useful facility in support
of future space science activities’’ (I).

Over the last 18 months, the scientific :
community has participated extensively
in helping to define the Space Station’s
capabilities. In particular, the Task
Force on Scientific Uses of the Space
Station, under the chairmanship of Peter
M. Banks at Stanford University, has
had a significant impact. The task force
has concluded that the space station can
be of great value to the advancement of
space research. Many other smaller-
scale studies and working groups are
also providing scientific support and
guidance.

Frost and I tried to stress the point
that our present limits on putting experi-
ments in space are both technological
and managerial in nature. The space sta-
tion is an opportunity to move those
limits with creativity and imagination. In
the future we hope to get samples from
Mars, Venus, and comets; fly large as-
tronomical interferometers and gravity
wave detectors; study collective phe-
nomena in various forms; and do experi-
ments in life sciences in particular, on
cardiovascular problems and on calcium
loss from bones, and, in general, on
understanding the role that gravity
played in shaping life on Earth. The
space station as a laboratory, as a place
for assembly and integration of new ex-
periments and spacecraft, and as a cen-
ter for maintenance and refurbishment
provides us with a new capability that
can be of invaluable service to science. It
is important that we in the space science
community make sure that this potential
is realized.

FrRANK B. MCDONALD
National Aeronautics and Space
Administration, Washington, D.C.
20546
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A world-wide scientific
research organization
for human health and welfare.

A center for promotion of

scientific and cultural activities.

THE CARE TO MEET, TO KNOW,
TO UNDERSTAND.

Ares-Serono 'Symposia is an independent
foundation, created in 1971, to promote
scientific research in all disciplines

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

of congresses, courses, seminars

and specialized studies.

yome of the international meetings scheduled for 1986 are:

liological Regulation of Cell Proliferation

th International Chalone Conference

filan, March 3-6

cientific Organization: E.E. Polli (I)

nd O.H. Iversen (N)

"he Control of Follicle Development, Ovulation
nd Luteal Function: Lessons from In Vitro
lertilization

‘aris, April 7-9

cientific Organization: F. Naftolin (USA) and
\.H. DeCherney (USA)
)examethasone-Suppressible Hyperaldosteronism
tome, June 5-6

cientific Organization: M.I. New (USA)
“orticosteroids and Peptide Hormones in
Iypertension

Aannheim, Sept. 6-7

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

. 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)

Qs

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 %g«ﬂ‘ i




OLYMPUS

The Image of Quality

PM-10AD System.

Multi-format
automatic exposure
photomicrography.

The quality of any microscope system relies on the inter-
relationship of optical performance, computer intelligence and
mechanical capability. For more than six decades, Olympus has
dedicated itself to development of a unique fusion of these
distinct disciplines. That is the Olympus advantage!

For literature circle reader service number 240
For a demostration circle reader service number 241

This achievement is brilliantly demonstrated in the PM-10AD
Photomicrographic System. Incorporating a built-in micro-
processor, the PM-10AD offers a universal, fully integrated
system with precise automatic exposure and corrections for
reciprocity, film and specimen characteristics and color
temperature. The PM-10ADSP offers even more: 1% spot

or 30% integrated light measurement. And both provide a
time lapse capability for 35mm and 16mm cine.

We'd like to demonstrate this unique system on your
microscopes. Or ours. Contact Olympus Corporation,
Precision Instrument Division, 4 Nevada Drive, Lake Success,
NY 11042-1179. Or phone toll-free 1 (800) 446-5967.

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

OLYMPUS
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Time to Revive Systematics

Systematics, the study of biological diversity, is sometimes portrayed as
the mere classification of organisms, but in fact its range and challenge are
among the greatest in biology. At the present time we do not even know, to
the nearest order of magnitude, how many species there are in the world.
Approximately 1.7 million have been described since Linnaeus, including
about 250,000 flowering plants, 47,000 vertebrates, and according to one
meticulous estimate published earlier this year, 751,012 insects. But these
numbers are far below the actual diversity. Recent studies in rain forests
and other major habitats indicate the presence of as many as 30 million
kinds of insects alone.

The magnitude of biological diversity has many ramifications of general
interest. For example, if there are really 30 or 40 million animal species,
why didn’t just a thousand evolve—or a billion? It is not known to what
extent diversity is controlled by physical properties of the planet as opposed
to the mechanics of evolution itself. Nor do we know to what degree species
numbers can be raised or lowered artificially without destabilizing local
ecosystems. In another dimension, biologists have only begun to assess the
complexity and potential of each species individually. Every species is the
terminus of an ancient lineage that has been hammered and shaped into its
present form by a complex interplay of genetic recombination and natural
selection. In a purely technical sense the resulting genome is richer in con-
tent than a Caravaggio painting, a Bach fugue, or any other great work of
art. The billion bits of genetic information in the house mouse, for example,
if transformed into an equivalence of printed English text, would just about
fill all editions of the Encyclopaedia Britannica published since 1768.

Because of the largely unknown nature of diversity, systematics remains
a fountainhead of discoveries and new ideas in biology. If a biologist is well
trained in the classification of the organisms encountered, the known facts
of natural history are an open book, and new phenomena come more
quickly into focus. The irony of the situation is that successful research then
gets labeled as ecology, physiology, or almost anything else but its true
source, the study of diversity.

Much of the research also has economic and medical importance. The
discovery of new sources of biomass energy, lumber, pharmaceuticals, and
pollination complexes depend ultimately on taxonomic exploration. Also,
the design of natural reserves, critical to the preservation of diversity in
tropical countries, cannot be performed reliably without a thorough knowl-
edge of local faunas and floras. The problem is intensified by the accelerat-
ing destruction of natural habitats and extinction of species.

At present the community of systematists is sadly inadequate to the
immense task before it. In North America about 4000 specialists, most part-
time, work on 3900 collections. Probably no more than 1500 trained
professional systematists in the world are competent to deal with tropical
organisms. To cite one striking example, there are exactly two such persons
qualified to deal with termites, which are among the principal insect pests
and soil movers of the world. In fiscal 1985, the National Museum of
Natural History, our largest institution of basic research, spent $12.8 million
to support the activities of 85 scientists engaged partly or wholly in
systematics. The Program in Systematic Biology of the National Science
Foundation, the principal funder of independent projects, granted $12
million. Other programs in the NSF and Department of Interior provided
$13.8 million for support of museum services and other activities related to
systematics. At this level, which reflects a low priority worldwide, less than
1 percent of the species of organisms are under active investigation.

Systematics deserves more cultivation and the attention of our brightest
minds. It is in a position to yield increasing returns to scale, with a variety of
benefits for both science and society.—EDWARD O. WILSON, Museum of
Comparative Zoology, Harvard University, Cambridge, Massachusetts
02138



Only the sample breaks down.

Brinkmann homogenizers make the difference
—in 30 seconds.

Rapid action preserves Powerful, durable motors work For complete information or a demon-
biological integrity. harder...longer. stration, call or write:

Brinkmann homogenizers take Brinkmann homogenizers use Brinkmann Instruments Co., Division
advantage of mechanical heavy-duty, high-speed 700 W and , of Sybron Corporation,

Cantiague Road, Westbury,
NY 11590, Tel: 800-645-3050;
in New York: 516-334-7500.
In Canada: 50 Galaxy Blvd.,
Rexdale, Ontario MOW 4Y5,
Tel: 416-675-7911.

shearing and cavitation to A .] 1600 W motors for high torque and
assure you of uniform long life. They reach speeds of up to
sample breakdown in only 27,000 rpm to disintegrate samples
30 to 60 seconds. This efficiently and effortlessly.

rapid action protects your One system meets all your

samples from inactivation homogenization needs. :

by heat generated during | Brinkmann homogenizers handle

prolonged homogenization. | samples from 0.5 mL to 25 L with 21

generators, two motors, and a
complete range of accessories.

Homogenizers Brinkmann
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Drd you say “QVECs’?

“Have you heard about QVECs?”

“Cuevecks? You mean those things you |
use to polish the ends of cue sticks?”

Try it yourself. Take any half-dozen well-informed
staff members and say knowingly, “Of course, you've
heard about these new QVECs.” You'll be treated

to at least five different versions of precisely what
QVECs are not.

What no one will admit to—especially at the
Dean’s annual reception—is that they have no idea
whether QVECs are a cream-filled French pastry or
the focus of the latest microchip research.

A pity. Because for many of your people,
TIAA-CREF’s QVECs (short for Qualified Voluntary
Employee Contributions) represent an intelligent,
convenient and highly competitive tax-deferred
alternative to an IRA.

In fact, if any members of your staff are
considering buying IRAs, your institution should be
offering them TIAA-CREF QVECs—for these
important reasons.

OQVECs provide alifetime income, unlike most IRAs.

OQVECs currently offer attractive rates of return.

O QVECs offer the investment choice between two
funds—TIAA and CREF.

O QVECs are portable—when staff move to another
institution that offers QVECs, their QVECs can
go right along.
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“Q-Vecks? That's the new mathematical theory
developed by that fellow from Cambridge”

“Que-vecques? Oh, sure. They're little
French pastries oozing with whipped cream.”

“Kuvecks? Of course. Those
small Russian game birds”

\ “Cuvecs? I think it has

»

something to do with wine.

So sooner or later you can expect to be interrogated
on the subject of QVECs by the head of business
studies or the rising star of the history department.
And you’ll want to have the facts at your command.

We can provide them. For a full briefing, simply
return the form below or write us at QVECs,
TIAA-CREF, 730 Third Avenue, New York, New York
10017. Then, when the subject comes up, as it’s sure
to do, you'll be ready to set the record straight.

QVECs. The educated alternative to an IRA.

e oy v T
1¥a\ Teachers Insurance and Annuity Association
| College Retirement Equities Fund |
| 730 Third Avenue |
New York, New York 10017

I v SCH 12-13-85 !
I Ies. Please send me free all I need to become an instant expert |
| on QVECs, soI can pass the word on to my staff members. |
I l
| Name l
! Title |
! Institution |
! Address |
L City State Zip



Now you can take
supercomputing
power to the
ends of the

Earth.

Imagine supercomputing power
you can take to the application.
Today, MASSCOMP™ makesita
ICEULY

We’ve expanded the MC500
series to the MC5000 family by
adding four new systems with
faster 32-bit CPUs. Using our
realtime version of the UNIX™
operating system (RTU™) and
multiprocessing technology,
they define a whole new class of
computers. We call them micro
supercomputers.

These new machines enable
you to perform parallel data
acquisition, computation, net-
working and graphics, without
one task degrading another.
They’re designed to exploit
concurrent operations while
delivering powerful system per-
formance in engineering, scien-
tific and other computationally
intensive applications.

MASSCOMP gets more per-
formance at each level of tech-
nology than any other computer
company. The ratio of whet-
stones or samples/second to
the dollar proves it. No one else
comes close. yxe?

Introducing the first family
of Micro Supercomputers.

They're in a class by themselves.

PRICE: $15,000 - $250,000

PERFORMANCE:
.7t010 MIPS
625K to over 12,000K Whetstones/
second
Up to 13 Mflops
1,000,000 samples/second—data
acquisition
1-4 CPU multiprocessors
RELIABILITY:

Less than 1 hardware failure per
year average

UNIQUE FEATURES:
Realtime UNIX™ operating system
68020 multiprocessing
Triple Bus™ architecture
Multiple graphics, networking options

[ MASSCOMP

The Micro Supercomputer Company
800-451-1824

\
And beyond.

Our micro supercomputers are
transportable and dependable,
whether you’re studying the
ocean floor through arctic ice or
an oil field through desert sand.
These are the kinds of places
you can’t take a computer that’s
goingto break down. Relax. Our
record of reliability sets the
standard for the rest of the
industry.

Choose from five systems you
can tailor to your evolving
needs. You'll realize the full ad-
vantage of the industry stand-
ard UNIX operating system
coupled with our proprietary
realtime enhancements. When
you also consider the flexible
applications software and pow-
erful computational ability, it’'s
easy to see why our micro super-
computers are in a class by
themselves.

For more information, call us at
800-451-1824 or (617) 692-6200;
or write MASSCOMP, One Tech-
nology Park, Westford, MA 01886.

You won't find a better system if
you go to the ends of the Earth.

Or beyond.

MASSCOMP, RTU and Triple Bus are trademarks of Massachusetts Computer Corporation. UNIX is a trademark of AT&T Bell Laboratories.
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1986 AAAS
ANNUAL MEETING

A
A
A
S | Philadelphia, 25-30 May

Call for
Contributed
Papers

Deadline 17 January 1986

The next Annual Meeting of the AAAS will be in Philadelphia,
PA, 25-30 May 1986, at the Franklin Plaza, Bellevue Stratford, and
Hershey Philadelphia hotels; plan to attend. Information about pro-
gram activities, as well as housing and registration forms, will appear
biweekly in Science, beginning with the 31 January 1986 issue.

Although it is too late to submit suggestions for symposia for the
1986 Annual Meeting, contributed papers can be sent in up to 17
January 1986. The contributed paper sessions will be either of the
POSTER or SLIDE type; see below for instructions and abstract
sample.

POSTER SESSION: Each contributor will have a bulletin board
on which to place text and graphics (oversized for easy reading)

for an extended period of time so that the work can be discussed
with interested parties.

SLIDE SESSION: Each contributor will have 10 minutes to
present his or her work and show 2"x2" (35 mm) slides or overhead
transparencies.

Please indicate on your abstract which type of presentation you prefer
to give.

The privilege of contributing a paper is extended only to AAAS
members, although the member need not be one of the authors but
merely the endorser of the contribution. All presenters (member and
non-member) must register at the meeting.

Instructions for Contributors

Type abstracts, using a clean (new) rib-
bon, on ordinary white bond paper (8.5 by 11
inches; 21.5 by 28 cm) according to the for-
mat shown on the right (the example is re-
duced to about one-half of the linear di-
mension; your abstract will be printed directly
from your copy at about two-thirds of its
linear dimensions). Indicate at the top of the
page the letter of the AAAS Section which
comes closest to your subject matter (a full list N

Abstract submitted for a contributed paper session at the
AAAS Annual Meeting in Philadelphia, PA (25-30 May 1986)

AAAS Section nearest subject matter of paper
Subspecialty of this AAAS Section

Type of Session (indicate one):

POSTER or SLIDE

5 inches (12.7 cm)

S

will be found at the bottom of the contents
page of any issue of Science), two or three
words which give the subspeciality involved,

Indent Five Spaces and Type Title in Upper and Lower

Case Letters and Underline.

AUTHOR'S NAME (Institution in

and whether you prefer a POSTER or SLIDE
session.

It is very important to keep your ab-
stract within the limits of a S-inch (12.7-
cm) square, If it is too wide, it will be re-
turned; if it is too long, it may be arbitrarily
cut. Note that your original will be our
camera-ready copy, so type and letter as
neatly as possible.

At the bottom of the page, left side, type
the name and address of the person who
should be contacted regarding the abstract
(that is, the person we should notify of where
and when the presentation should be made).
On the right side, type the name and affilia-
tion of the AAAS member or fellow who is
submitting the abstract and have this person
sign the abstract. The privilege of submitting
a contributed-paper abstract for the Annual
Meeting is limited to AAAS members or fel-
lows, but this person need not be one of the
authors. y 5

Send the original together with 3 copies of
your abstract to:

5 inches (12.7 CN) eee———————s———

Contributed Papers
AAAS Meetings Office
1333 H Street, N.W.
Washington, D.C. 20005

Full Name

Not later than 17 January 1986

Parentheses), SECOND AUTHOR (Institution).*

Skip a space and type abstract.
umn of typed material should be 5 inches (12.7 cm) and must
not extend beyond that.
will not be printed (only the title and authors will be prin-
ted).
to bottom of footnotes, should not exceed 5 inches (12.7 cm);
material which takes up more than this space is subject to
arbitrary cutting.
be hand lettered (e.g., W ) should be rendered in reproduc-
ible black ink as clearly and carefully as possible.
entire submission should be of camera-ready quality so that
it can be photographed, turned into a plate, and printed.
The printed abstract will be about 2/3 the size of the typed
version.
you may use your allotted space to neatly letter in equations
and diagrams, as you deem necessary,

as indicated in this example.
*Skip a space and type footnotes.

in all upper case letters; institutions in upper and lower
case letters.

Person to be contacted
about abstract:

Complete Address

The full width of the col-
Abstracts which are wider than this

The total length of the material, from top of title

All special symbols and signs which must

The

Avoid paragraphing as this wastes space. However,

2 . ‘P
-2 Vv ik

Author's names should be

Submitted by AAAS member:

Type name of member
Type affiliation of member

(signature of member)
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