


The Inside Story

: Why the L8M

Is the Best Ultracentnfuge Around

The Model L8M has proven
to be the most reliable and
efficient ultracentrifuge ever
designed. The Beckman Ultra-
Smooth Induction Drive makes
the difference.

The drive system represents

a major technological advance—

it is completely enclosed inside
a vacuum envelope, eliminating
the need for a high-speed seal
between the drive motor and
rotor chamber. There is no
bushing to wear, no friction,

no messy oil drain or reservoir,
no chance for a vacuum loss
during a critical run. You get
greatly reduced maintenance,

BECKMAN-*

less heat and noise in your lab,
long-term reliability.

For high throughput, the L8M
provides the fastest acceleration
and deceleration of any ultra-
centrifuge for all rotors. For
example, the Model L.8-80M
can get a Type 80 Ti Rotor to
top speed in 7 min, 38 sec and
decelerates from 80,000 rpm
in 3 min, 50 sec. For delicate
gradient separations, there
are 10 special microprocessor-
controlled profiles.

Another major L8M advantage
is its self-contained, refrigerated
drive system —the most efficient
ever devised. As a result, the
L8M's can operate at ambient

temperatures up to 45°C. You
get maximum instrument
availability regardless of lab
temperature conditions.

So if you want greater reliability,
productivity and efficiency, you
have only one decision to

make: which L8M to choose—

the 80,000-rpm, 70,000-rpm,
or the new 60,000-rpm model!

For more information, write
Beckman Instruments, Inc ,
Spinco Division, 1050 Page
Mill Road, Palo Alto, CA 94304.

Cutaway of actual
Ultra-Smooth Induction
Drive and a Type 80 Ti
Rotor with exclusive
Quick-Seal® Tubes —

all within a vacuum
envelope.

Self-contained
cooling coils

Induction motor
(replaceable cartridge)

Drive spindle
No high-speed seal

Vacuum envelope
(blue area)
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Cut your
serum needs in half

with SerXtend.

SerXtend* serum exten-
der is a totally defined
combination of cell growth

Call 1-800-237-8400
Ext. 305 (In Florida

factors that makes ordi- 1-800-282-1469)
nary fetal bovine serum go Find out how
twice as far or more. SerXtend can save you

time, trouble, and
money in preparing
your cell culture
growth media. Call

It's a consistent, quality-
controlled supplement for
your cell culture growth
media—tested for endotoxin,

mycoplasma, adventitious DuPont/Hana Biologics: today toll free, or

bovine viruses, hepatitis B Serving you together write Du Pont-NEN,

antigen, and cell growth. SerXtend is manufactured Room 5000A, 595
With SerXtend, there’s less for DuPont and its quality is Colonial Park Drive,

need for lot-to-lot serum guaranteed by Hana Media, Roswell, GA 30075.

testing, fewer endogenous Inc., the leaders in cell culture For immediate technical

interfering factors, and lower technology. information or to place your order,

total protein concentration . ; call 1-800-225-1572 (in Mass.

(to simplify purification). B?‘fnggi';‘,jﬁfc‘f’, g:?f&;fl&f&a%ao. and international, 617-482-9595).
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African Green monkey (Cercopithecus
aethiops), small primate found through-
out most of sub-Saharan Africa. This
animal is now known to be naturally
infected with a virus related to the
AIDS virus of humans (HTLV-IIl/
LAYV), designated simian T-lymphotro-
pic virus type III (STLV-III5sgm). It is
postulated that the human AIDS virus
in Africa may have arisen from this
group of simian retroviruses. See page
951. [Stessen Casteel/FPG]



Now; affinity separations...

pd

Inminutes. Nothours.

__These unique columns come pre-packed and
ready to derivatize. Also they provide an
excellent environment for biologically

active molecules. ' |

Free booklet on Fast Affinity
Chromatography. :
. Write us to get your free copy of
- Fast Affinity Chromatography.This
detailed booklet explains the complete
methodology of FAC including step- -
by-step procedures for six practical applications.
To bring Fast Affinity Chromatography into
your lab, see your local Beckman representative today.
If the Ultraffinity-EP column doesn' live up to the
claims made here, return it within 30 days secskman
of purchase for your money back. :
~ Beckman Instruments, Inc., Altex ?
Scientific Operations, 1716 Fourth Street,
Berkeley, CA 94710. (415) 527-5900. = F=oewmer
Offices in major cities worldwide. ' G:gt;ﬁ; ztg;*:

BECKMAN
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Introducing Fast Affinity Chromatography.
50X faster than soft gels. '
Beckman’s new Ultraffinity™EP column makes it all
possible. With Fast Affinity Chromatography (FAC),
you can putify large quantities of virtually any protein
in a few minutes, instead of several hours —or even
many days. ,
In most cases, you'll have analysis results 50 to
200 times faster than with conventional soft gel columns.

Everything a soft gel does and more.
Because the Ultraffinity-EP column allows a wider
range of ligand-to-macromolecule interactions, you'll
be able to isolate everything from weakly binding
proteins to strongly bound moieties. You can even
immobilize enzymes with high activity =
In short, you'll get capability you never had with
soft gels.

Easier to use. ; |
Fast Affinity Chromatography simplifies each
affinity step...from derivatization through load, wash
and elute. What's more, Ultraffinity-EP columns over-
come the problems of ligand leakage and microbial
degradation that are often associated with agarose and
other affinity supports. s

© 1985 Beckman Instruments, Inc., AX85-20228



This Week in Science-

Meteorite anomalies ,
Two unusual meteorites, Bencubbin from Australia and
Weatherford from Oklahoma, have such similar isotope
compositions that they are thought to have come from
the same or a comparable parent celestial body (page
935). Among their idiosyncracies are a unique nitrogen
isotope signature (*5N:14N) that differs greatly from the
signatures of other meteorites. Prombo and Clayton
discuss several possibilities for the origin of the isotopic
anomalies, particularly the 1SN that would have been
abundantly produced by novae (exploding stars). An
understanding of the time and manner of formation of
these meteorites will contribute to theories that describe
the formation of Earth and other bodies in the solar
system, since meteorites carry with them records of past
astrophysical events.

Chromosomal position of one myelin gene
Inheritance of certain myelin diseases occurs along with
inheritance of a specific maternal X chromosome; this
association may now be explained by the discovery that
genetic information for production of lipophilin, one of
two major proteins of myelin (the sheath around the
nerves of the central nervous system), is carried on X
(page 940). Willard and Riordan mapped the lipophilin
gene to a region of the X chromosome that also contains
several other important structural genes. Since heritable
diseases are known in which there are deficiencies of
one or both proteins of myelin and since some of these
diseases are genetically linked to X, a connection be-
tween such diseases and mutations in the lipophilin
gene and aberrations in lipophilin can now be explored.
Pelizaeus-Merzbacher disease is one likely example. It
is a progressive neurologic disorder of male infants in
which myelin is virtually absent from the nerves of the
central nervous system.

Versatility of tumor necrosis factor

Some cells stop dividing or die in the presence of tumor
necrosis factor (TNF), others have augmented growth,
and still others are unaffected by exposure to this
macrophage factor (page 943). Sugarman et al. studied
cellular responses of 39 tumor and normal cell lines in
the presence of TNF that had been made with recombi-
nant DNA technology. Growth enhancement was ob-
served only for normal cells; tumor lines showed no
response or reduced viability in the presence of TNF.
Some lines that were unaffected by TNF or by interferon
(another immunomodulatory protein) stopped dividing
when both factors were given together. The contrasting
effects of TNF must in some way be mediated by signals
within responding cells, since neither the numbers of cell
surface receptors on different cell types nor the binding
affinities of receptors for the factor accounted for the
differences.
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Images of blood vessels

Blood vessels as small as 1 millimeter in diameter can
be pictorially represented and evaluated with a noninva-
sive imaging technique (page 946). Magnetic resonance
(MR) imaging and standard MR equipment were used
by Wedeen et al. to measure MR signals from protons in
the blood. Signals were measured during peak blood
flow (cardiac systole) and during the slowest flow (dias-
tole), with the interval between signals determined em-
pirically for each subject. The difference image that is
made by subtracting the signals in the systolic and
diastolic images highlights only the blood vessels, be-
cause all other structures are invariant and cancel out.
Pulsatility, the source of the contrast, reflects both
anatomy and physiology, making MR imaging useful for
evaluating vessel structure and function, the effective-
ness of therapies, and the health of arterial grafts.

Heterogeneity of AIDS viral DNA

A great deal of heterogeneity is apparent in the genetic
material of different AIDS viruses, and this may bode
poorly for vaccine development (page 949). Viral DNA
from cells of patients in New York, Zaire, and Alabama
was characterized with seven enzymes that cut the DNA
at distinctive sites. Benn et al. found that when the
fragments were separated and analyzed, each new
isolate was unique, although a “signature” of an AIDS
virus could be constructed from a group of stable
fragments found in most isolates. If this diversity holds
for different isolates from a single individual, it may be
key to the virus's ability to elude host defenses and
succeed as a pathogen. Diversity between viruses from
different sources accounts for some of the difficulties
that have been encountered in the development of a
vaccine for which an invariant region in the viral enve-
lope structure is the candidate of choice.

AIDS-related virus of monkeys

African Green monkeys, whose cells are used for pre-
paring vaccines, are carriers of a retrovirus that closely
resembles the AIDS virus (page 951). Kanki et al. found
that the structure, growth characteristics, and antigenic
markers of seven viral isolates from wild monkeys were
similar to those of human AIDS viruses. Of 67 monkeys
tested serologically, 40 percent had circulating antibody
to the virus, indicating a current or past viral infection.
None of these carriers showed signs of illness. The
discovery is worrisome because the monkey cells are
used in the preparation of biologics and could introduce
contaminating viruses into the preparations. On the
other hand, these monkeys could be a helpful model
system in which to analyze AIDS pathology and resist-
ance to disease. Whether the monkeys are a reservoir
from which the AIDS virus entered the human popula-
tion in Africa remains to be determined.
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ENVIRONMENTAL DIAGNOSTICS, INC.
and Receptor Molecules, Inc. announce a

Ethylene dibromide Quik-Card performs
with a sensitivity of 20 parts per trillion
n three minutes!

A new technology to
detect Ethylene Dibromide
a toxic and hazardous
substance sometimes
found in:

® WATER

e SOIL

@ FOOD
The versatility of this test

permits screening of
samples in the field
or laboratory

@ RAPID RESULTS ® SRECIFICITY
mive mmutes urmigue Hmnunoassay
orless ©® INEXPENSIVE

® HIGH SENSITIVITY ® FASYEO-USE

@ NO INSTRUMENTATION

@ FIELD OR LABORATORY USE

@ REQUIRES ONLY 1 OR 2 DROPS

ENVIRONMENTAL
DIAGNOSTICS, INC.

lechnical service: (714) 261-7267.

Exclusive Sales/Order entry:
Granite Diagnostics, Burlington, NC 27215
(800) 334-1116 or (800) 672-3117 (NC)
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The Case of the
Tax-Perplexed
Professor

t is the eve of April 15th. As
midnight strikes, Professor Gregg
G. Burnett is poring over a pile of
papers. “laxes, taxes, taxes,” he
groans, “Why do I have to pay all
this money in taxes? How does
everyone else manage? And still
put a little extra aside for retive-
ment?” Gregg sighs. “It’s all a
mystery to me.”

Taking the sting out of taxes
needn’t be a mystery. There isa
simple solution. Supplemental
Retirement Annuities from
TIAA-CREF. Or, very simply,
SRAs. The flexible tax-deferred
annuity plan that can reduce your
federal taxes and increase your
personal retirement savings with-
out shrinking your take-home pay.

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

Best of all, you don’t have to
wait until retirement to take your
money out. So if you want to use
part of your money before you
retire—to build or buy your retire-
ment house or send your children
to college, you can. Without pay-
ing any federal penalty tax.
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FEDERAL TAX .
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You can also begin receiving
your income benefits at any age—
again, without a federal penalty
tax. And you can choose from a
number of lifetime income options
for you and your spouse.

This flexibility plus TIAAs
current effective annual interest
rate of 11.75%* and CREF’s
broadly diversified common stock
portfolio make SRAs more attrac-
tive than many other tax-deferred
accounts. And with assets of
over $35 billion and 65 years
of experience in retirement plan
investing for people in education,
TIAA-CREF helps provide finan-
cial security in these uncertain
times.

So if you feel overtaxed like
our perplexed professor, investi-
gate the advantages of Supple-
mental Retirement Annuities.
Simply mail the coupon to TIA A-
CREF (Teachers Insurance and
Annuity Association—College
Retirement Equities Fund). Or
call toll-free 800-223-1200 (in
NY., call collect [212] 490-9000)
and ask to speak to an Individual
Counselor.

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

*Effective March 1, 1985 through February 28,
1986 for funds credited January 1, 1985 or
later. This interest rate is not guaranteed after
February 28, 1986. A 1.5% expense charge is
deducted from SRA premiums.

TIAA-CREF products and services are
available only to staff members of colleges,
universities, independent schools and certain
other related educational organizations.

o R R i

.V.\ TIAA-CREF
730 Third Avenue
New York, NY 10017
Offices in Atlanta, Boston,

Dallas and San Francisco
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From our local star to the ends
of the universe .............

ASTRONOMY &

ASTROPHYSICS

T'his volume contains 24 articles published in Science between 1982-84,
ranging from the solar system to the pulsars at the very edge of the observ-
able universe. Research techniques and instruments described cover such
diverse topics as proton decay, the Very Large Array, and the planned
Space Station as a platform for future experiments.

Each article is self-contained, yet as a whole, the volume reveals a broad,
coherent, and contemporary picture of our astronomical universe. Selected
for their depth of coverage and breadth of topics by Morton S. Roberts,
Director of the National Radio Astronomy Observatory, these articles are of
interest to the entire scientific community.

Contents

I.  SOLAR SYSTEM
Sun’s Influence on Earth’s Atmosphere and Interplanetary
Space, J.V. Evans

Solar Flares, Proton Showers, and Space Shuttle, D.M.
Rust

Cosmic-Ray Record in Solar System Matter, R.C. Reedy,
J.R. Arnold, D. Lal

Ultraviolet Spectroscopy and Composition of Cometary
Ice, P.D. Feldman

Il.  STRUCTURE AND CONTENT OF THE GALAXY

New Milky Way, L. Blitz, M. Fich, S. Kulkarni

Most Luminous Stars, R.M. Humphreys and K. Davidson

Chromospheres, Transition Regions, and Coronas, E.
Béhm-Vitense

Interstellar Matter and Chemical Evolution, M. Peimbert,
A. Serrano, S. Torres-Peimbert

Formation of Stellar Systems from Interstellar Molecular
Clouds, R.D. Gehrz, D.C. Black, P.M. Solomon

Binary Stars, B. Paczyriski

Dynamics of Globular Clusters, L. Spitzer, Jr.
Magnetic Activity of Sunlike Stars, A.H. Vaughan
Stars, Their Evolution and Stability, S. Chandrasekhar

1l.  GALAXIES AND COSMOLOGY

Most Distant Known Galaxies, R.G. Kron
Galactic Evolution...K.M. Strom and S.E. Strom
Rotation of Spiral Galaxies, V.C. Rubin

Quasars and Gravitational Lenses, E.L. Turner
Windows on a New Cosmology, G. Lake

Origin of Galaxies and Clusters...P.J.E. Peebles
Jets in Extragalactic Radio Sources, D.S. DeYoung
Quest for Origin of Elements, W.A. Fowler

Dark Night-Sky Riddle...E.R. Harrison

IV.  INSTRUMENTATION

Radio Astronomy with Very Large Array, R.M. Hjellming
and R.C. Bignell

Space Research in the Era of the Space Station, K.J. Frost
and F.B. McDonald

400pp., fully indexed and illustrated; color plates

Hardcover $29.95, AAAS member price $23.95 ISBN 0-87168-311-3

Softcover $17.95, AAAS member price $14.35

ISBN 0-87168-275-3

Order from Sales Department, Box AA, AAAS, 1333 H Street, NW, Washington, DC 20005. Add $1.50 postage

and handling per order; allow 4-6 weeks for delivery. Available in bookstores through Birkhduser Boston.
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W THE 1987 ROLEX AWARDS FOR ENTERPRISE

ONCE AGAIN WE'RE LOOKING
FOR ENTERPRISING INDIVIDUALS
TO CARRY ON THE TRADITION.

The Rolex Awards for Enterprise were
inaugurated in 1976 with a single aim: “To
encourage the spirit of enterprise in indivi-
duals throughout the world by acknowledging
outstanding personal efforts or contributions
made in selected categories of human endeav-
our” The qualities that the Awards set out to
honour are the very ones that have long been
shown by Rolex and by Rolex owners.

Now, Rolex takes pride in announcing a
further 250,000 Swiss Francs and five speci-
ally inscribed gold Rolex chronometers, to be
divided equally among five self-motivated
individuals who have developed projects
displaying the most outstanding spirit of
enterprise.

AREAS OF ENTERPRISE.

Projects may be submitted in one of three
categories: Applied Sciences and Invention;
Exploration and Discovery; The Environment.

Within these three broad categories, the
Selection Committee will be looking for
projects which display a spirit of enterprise
together with the qualities of originality and
likelihood of realisation.

The members of the current committee,

THE 1987 SELECTION COMMITTEE

CHAIRMAN:

Mr. André J. Heiniger (Switzerland). Chief Executive
Officer & Managing Director of Montres Rolex S.A.Geneva.
MEMBERS:

Dr. George V. B. Cochran (USA). Professor of Clinical
Orthopaedics, Columbia University, New York.
Past President of the Explorers Club.

Miss Fleur Cowles (Great Britain). Painter and authoress,
Member of the World Wildlife Fund International Council.
Dr. Xavier Fructus (France). Specialist in hyperbaric
physiology, Scientific Director of COMEX, Marseilles.
Professor Yoshimine Ikeda (Brazil). Oceanographer
specialising in Antarctic research. Professor at the
Oceanographic Institute of the University of Sao Paulo.
Mr. Kisho Kurokawa (Japan). Architect. President of
Kisho Kurokawa Architect and Associates, and Director
of the Institute of Social Engineering, Inc., Tokyo.
Mr. Hans Joachim Panitz (FRG), Telecommunications
engineer. Payload Operations Manager at the German
Aerospace Establishment - DFVLR, Cologne.
Professor Carlo Rubbia (Italy). Physicist and 1984
Nobel Laureate, Project Spokesman at the CERN

(European Laboratory for Particle Physics).
Mr. Robert Sténuit (Belgium).
Underwater archaeologist and author.

listed here, are equally distinguished and will
be applying the same criteria.If your scheme
falls outside the committees area of expertise,
Rolex will call on specialists around the
world to advise on the special merits of a
particular case.

A hardback book about the Awards will
be published, entitled “Spirit of Enterprise —
The 1987 Rolex Awards”” Richly illustrated in
colour, it will contain details of some of the
best and most fascinating, stimulating and
challenging ideas submitted by men and
women throughout the world. The publicity
given to projects by previous editions has often
led to additional support from a wide range
of sources.

HOW TO APPLY.

Your entry must be submitted in English on
an official application form and reach the
Secretariat before 31 March 1986.

To obtain an official application form for
the 1987 Rolex Awards for Enterprise,
together with the rules and conditions for
entry, write to: The Secretariat, The 1987
Rolex Awards for Enterprise, PO. Box 178,
1211 Geneva 26, Switzerland.

The Rolex Awards will be presented in
Geneva at the end of April 1987,

If you possess originality,
imagination and initiative, W
you will not let this oppor-
tunity pass you by. ROLE X
A, o Geneva
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THE FIFTH ANNUAL CONGRESS FOR

HYBRIDOMA RESEARCH

JANUARY 26 - 29, 1986
BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND
Co-Chairmen:
Zenon Steplewski, The Wistar Institute, Philadelphia, PAHilary Koprowski, The Wistar Institute, Philadelphia, PAJoseph Davie, Washington University, St. Louis, MO
Keynote Speaker: Mark Davis, Stanford University, Stanford, CA  Title: Tcell Receptor Gene Structure and Function.

We are planning six Working Group Meetings on "Murine Moncclonal Antibodies Available for Clinical Application”. These Group Meetings will be restricted to 20
participants each in the following fields:

Group A: Immunohistological Diagnosis Group D: Immunotherapy of Solid Tumors

Leader: J. Schlom, NCI, Bethesda, MD Leader: A. Houghton, Sloan Kettering Cancer Center, New York, NY
Repporteur: M. Nuti, Laboratorio Di Immunologia, Rome, Italy Repporteur: S. Ferrone, New York Medical College, Valhalla, NY
Group B: Radioimmunoscintigraphy Group E: Immunotherapy of Leukemia and Lymphoma
Leader: J-F. Chatal, Center Rene Gauducheau, Nantes, France Leader: J. Ritz, Dana Farber Cancer Institute, Boston, MA
Repporteur: J. Powe, Victoria Hospital, Ontario, Canada Repporteur: K. Foon, University of Michigan, Ann Arbor, Mi

Group C: Antigens Shed by Tumor Cells Group F: Immunoconjugates

Leader: R. Bast, Duke University, Durham, NC Leader: K. Krolick, University of Texas, San Antonio, TX
Repporteur: J.-Y. Douillard, Center Rene Gauducheau, Nantes, France Repporteur: J. Fulton, Southwestern Medical School, Dallas, TX

It is our intent to select participants actively involved in the above listed research for in-depth discussion of progress made recently.

The entire day of Monday, January 27, 1986 will be available for these group discussions. The consensus reached by the groups will be presented by the Repporteurs to
the whole Congress and results of these discussions will be published in Hybridoma.

Investigators interested in participating in Group Meetings should send a short summary to Dr. Ralph Reisfeld, Scripps Clinic and Research Foundation, 10666 North
Torrey Pines Road, La Jolla, California 32037 by November 30, 1985.

Workshop Topics & Chairmen:

HUMAN REPERTOIRE and AUTOIMMUNE DISEASE MONOCLONAL ANTIBODIES in DISSECTING NORMAL and MALIGNANT STEM CELLS
A. Notkins, NIH, Bethesda, MD. |. Bernstein, Fred Hutchinson Cancer Center, Seattle, WA.

GENETIC PROBES IN IMMUNOLOGY ISOTYPE SWITCH VARIANTS IN ANALYSIS of ANTIBODY FUNCTION
J.0. Capra, University of Texas, Dallas, TX. M. Scharff, Albert Einstein College of Medicine, New York, NY.

Poster Sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the meeting; however,
only those accepted by Nov. 15 will be published in the journal, Hybridoma. Contact Dr. Zenon Steplewski (215) 898-3924.

Organized by Scherago Associates, Inc., in conjunction with The Journal Hybridoma.

REGISTRATION FEES:
$400  On-site registration — includes a one year subscription or renewal to the journal, Hybridoma.
$350  ADVANCE REGISTRATION — (Received by Dec. 1) — Includes a one year subscription or renewal
to the journal, Hybridoma.
$ 75 STUDENT REGISTRATION — Student status must be confirmed in writing by department chairman, does not include Journal subscription.
47 registrations received together from same organization $300 each. Includes 4 journal subscriptions only.
8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only.

Larger group rates available upon request.
Cancellations must be received in writing by December 19, 1985.

Attendance will be limited. Make checks payable to; Scherago Associates, Inc., DNA/HYBRIDOMA S-11-22

[ Please reserve space(s): Registration Fee of § _ enclosed.
[ Please send abstract form.

Name

Dept. Organization

Street
City State Zip

Telephone: ()
Return lo: Hybridoma; clo Scherago Associates, Inc.
Dept. S-11-22, 1515 Broadway, New York, NY 10036 e (212) 730-1050

880 Circle No. 62 on Readers’ Service Card SCIENCE, VOL. 230



Name the computer
that’s so modular and

expandable it lets you

upgrade from 16-bit to
32-bit processing...

Expand from .5 to 7 Mbytes
of memory...

Or go from monochrome display
to high-resolution color graphics...

All in a snap...




Introducing the HI? 9000 Series 300

The computer that

Starting right now, HP is going to change your thinking
on the ways that computers can change. Because now, there’s
a computer system so easy-to-configure that it meets
today’s application requirements quickly and cost-effectively,
and so modular and expandable that it embraces future
application needs as well. Whatever the job at hand —
advanced CAD and measurement automation, or word
processing, spread sheets, and database management —
the new HP 9000 Series 300 is equal to the challenge.

Your pick of processing power.

The Series 300 offers you the appropriate processing
power for the job, running your choice of two Motorola
microprocessors: the 68010 16/32 bit and the 68020 32 bit.
You can start with the 68010 and easily upgrade to the
68020 when more processing power is required. Just as
important, you have complete object code compatibility
across the product line. So when you change processors,
there’s no need to recompile.

Changing CPUs in the HP 9000 Series 300 is a snap. You simply
plug in a new card set and, with object code compatibiliry, you shift
from a 68010 running at 10 MHz to a 68020 running at 16.6 MHz.

Adding peripherals is easy.

The Series 300 has the built-in interfaces to handle
HP’s large, fully compatible family of peripherals. There
are many compatible monitors of varying resolution, too,
so you can go from 12-inch monochromatic display all
the way to high-speed, high-resolution color graphics.




loves changes

In addition, there are a number of HP peripherals for you
to choose from: input and mass storage devices, plotters,
printers, and more.

Productive programming language options.
You also have a complete set of programming language
tools to work with, to help you better meet the needs of
your application. For instance, the Series 300 runs HP
BASIC, as well as HP-UX — HP’s robust version of AT&I’s
System V UNIX™ operating system. And HP-UX
supports industry standard programming languages, too —
FORTRAN 77, Pascal, and C.

Link entire systems, not just users.

The Series 300 is designed to be linked with other systems.
Your initial application may call for a simple, single-user
system. But the Series 300 has what it takes to grow into
a sophisticated 100-node LAN based on IEEE 802.3 or
Ethernet™ With LAN, the Series 300 can share data
with the Series 200 and 500 computers in the HP 9000
family, plus the popular HP 1000 and 3000 family.

Consistent HP quality.

With the HP Series 300, you can count on cost of
maintenance below 4 percent, the result of exceptional
HP product quality, uniformly maintained with exacting
tests in temperature, shock, humidity, altitude, and many
others. Couple this with our complete service and support
package and you have still more reasons to go with HP.

Call us today!

Choose the system that will change to meet the applica-
tion requirements of you, your users, and your customers
today and tomorrow. Call your local HP sales office listed
in the white pages. Or call 1-800-522-FAST (in Colorado,
223-9717 collect) for the number of the sales office
nearest you.

Now, get data on-line, 24 hours a day!
For immediate information, use your computer and

modem and dial 1-800-367-7646 (1200 baud, 7 bits even
parity, 1 stop bit). In Colorado call 1-800-523-1724.
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‘The Cultural Revolution Has Begun

Roller Bottles...Esoteric Protocols...Static Fermenters...
Reactor Nutrient Gradients... Antibiotics...Ascites Fluid...Unidimensional Systems:
The Art of cell culture has passed away.

Molecular & Cellular Expression Systems...Optimized Homeostatic Environments...
Antibiotic-Free Aseptic Operations... Anchorage-Dependent and Suspension
Culture Systems...Bioengineering... Computerized Automation:

The Science of cell culture manufacturing has arrived.

Invitron has developed large-scale fully automated perfusion bioreactors
and processes which establish new dimensions in cell culture.
Our technologies, facilities and regulatory strategies
have bridged the philosophies of research and production to
create a new industry—a new standard of manufacturing excellence.

Join us: Together we will bring your biopharmaceutical
products to the marketplace.
The revolution continues...

For further information contact:




Now, even your PC can

find signals buried in noise.

Get lab-quality data acquisition
capability for your PC with the HP 3055S.

With the new HP 30558 system software, your
personal computer can be the center of a powerful,
lab-quality data acquisition system that automati-
cally measures signals buried in noise, then stores
and analyzes your data. By automating measure-
ment of temperature, pressure, level and more, you
can concentrate on the implications of the data
gathered, instead of the gathering.

Compatible with the HP Touchscreen and
Touchscreen MAX, IBM PC, IBM PC/XT and
IBM PC/AT, HP 30558 system software lets you
use your PC with either of HP’s two popular data
acquisition instruments: the HP 3421A for up to 30
discrete data channels, and the HP 3497A (shown
below) for as many as 100 (1,000 with extenders).

Both feature integrating A/Ds, one microvolt
sensitivity and isolated inputs that let your PC
detect and measure signals with precision even in
the presence of common mode and/or normal mode
noise. They feature complete HP-I1B (IEEE-488)
compatibility, too.

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

Call your local HP sales office today for all the
facts. You’ll find it listed in the white pages of
your telephone directory. Or, for immediate details,
call 1-800-566-1234, ext. 461. In California, call
1-800-441-2345, ext. 461.

(l"ﬂ HEWLETT

PACKARD
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loating Point

Systems products

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

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

o guide users and managers through all aspects of an

array processor investment, Floating Point Systems
. has compiled this analysis of selection basics—including
o™ o rchitectures, benchmarking, software considerations,

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

representative or call the toll-free number below.

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

Flexibility: The most
expandable family,

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

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

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

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

port where you want it,
when you want it.

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

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

THE PROVEN POWER IN ACCESSIBLE
HIGH-SPEED COMPUTATION.

FLOATING POINT
»SYSTEMS

Copyright © 1985, Floating Point Systems, Inc. All rights reserved. MCSIP0002 10/85 10M
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onna knock your socks oft.

It’s the IBM 4361.
And it’s setting new standards for cost-performance. IBM? Supermini? For
computational processing? You bet. It'll knock the socks off a centipede.

Speed. The 4361 features a high-speed cache buffer. It has a separate floating-point

- processor to handle multiplication. And it executes the 70 most-used instructions in the
hardware. No wonder the 4361 will turn in a Whetstone that will knock your....You get
the idea.

~ Precision and accuracy. The 4361 has advanced 32/64-bit architecture. It can handle
31-decimal-digit precision. And as for accuracy, IBM’s high-accuracy arithmetic
facility (ACRITH) includes 22 special floating-point instructions that can be used to
process iterative calculations accurately. The ACRITH program notifies you if the
accuracy you need can’t be maintained.

Ease of use.The 4361 needs no pampering. Install it almost anywhere—in a corner of
your office, for example. And the 4361 can run unattended, with no onsite DP specialist.
To make life easier yet, there’s the IBM Engineering/Scientific Support System
(E/S°)—a consistent, menu-driven interface for interactive users. E/S’is rich in function
and offers an open architecture so you can add applications easily. It handles graphics,

text and data manipulation. And it supports a wide range of administrative applications.

Attachability. What would you like to attach to your IBM 43617 Lab instruments?
Personal computers" ASCII-oriented devices? Are they Multibus* or Unibus**-oriented?

Or do they use a serial digital interface? The 4361 welcomes them all. It attaches to
IBM and non-IBM devices of all kinds.

- Growth path. The 4361 protects your investment. It can be upgraded on your premises
over a processing power range of three to one. At low cost and in small steps. If you out-
grow even the biggest 4361, you can move up to

the IBM 4381 or one of the large 308X or IF 1;M———————_—_______”__;2_ }
3090 processors. Df?é Lo
aragon Drive

Th D h : h | Montvale, NJ 07645
eres much, much more. IIl teChHOIOgy’ | [J Please send me information on the IBM 4361 supermini

architecture, service and support. The 4361is | o o
an engineering/scientific computer from head | = Pl hveen [BM marketing representative call.
to toe. But hold our feet to the fire. Demand

Name.

|
I
answers to all your questions. | Tite
To receive brochures on the 4361 and | Sompany
E/S’, or to have an IBM marketing ____ _ __ | fdmss :
representative call, return = = == 1 p:y - "
the coupon. ====%= | ______________—_—___ _|

*Multibus is a trademark of Intel Corporation./**Unibus is a trademark of Digital Equipment Corporation.

Circle No. 219 on Readers’ Service Card



BIOSYS

S UPDATE

Need high purity DNA?

The Model 380B
Single Column
DNA Synthesizer.

 The Modal 381A

Here are three proven DNA Syn

The Model 380B
Three Column
DNA Synthesizer.

thesizers

 that deliver quality results, econom:cally

‘ Choose Maﬂmum Throughput
The Model 380B with 3-column capability
| allows simultaneous synthesis of three different
eotides. This versatile instrument fea-
ependent operation of each column,
progmmmable deprotection during synthesis and

| userselectable automatic cleavage.
e 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.

 eee 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-
le for immed:ate delivery.

without punﬂcatton 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 econon :
produce, in single runs, very small amounts for

probes and primers or up to 10 pmol for ph cal o

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
the largest in the world. ~

If There is More You Need to Know

A local Applied onsystems representativ
has the data to help you select the most ¢
effective DNA synthesizer for your labot
For more information, contact the neares
below or circle reader service number 2

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
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Science serves its readers as a forum for the presentation and
discussion of important issues related to the advancement of
science, including the presentation of minority or conflicting
points of view, rather than by publishing only material on which a
consensus has been reached. Accordingly, all articles published in
Science—including editorials, news and comment, and book
reviews—are signed and reflect the individual views of the
authors and not official points of view adopted by the AAAS or
the institutions with which the authors are affiliated.
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SCIENCE

Computers and Interdisciplinary Research

Faculty at the University of Illinois at Urbana-Champaign say that their
university is on a roll. During the past year their institution has received a
combination of large-scale support. The National Science Foundation
selected this Illinois campus to be the site of one of four National Centers
for Supercomputing Applications and will supply $43 million over a S-year
period. Arnold O. and Mabel M. Beckman have given $40 million for a
building to house a Beckman Institute. The state of Illinois has made a
number of commitments in support of the National Center for Supercom-
puting Applications, the Beckman Institute, a Center for Supercomputing
Research and Development, a Microelectronics Center, and additions to the
Digital Computer Laboratory. Immediate new state commitments and
appropriations for these purposes total about $50 million, and more support
has been pledged.

The Microelectronics Center will ultimately be housed in a new building.
However, it is already a leading university laboratory for research on
compound semiconductors such as gallium arsenide and other 3-5 combina-
tions. It has been successful in the epitaxial growth of gallium arsenide on
silicon substrates. Efforts at the Center for Supercomputing Research and
Development are devoted to the development of supercomputers with novel
architectures and operating systems. This activity, directed by David Kuck,
is regarded as one of the best efforts of its kind.

The National Center for Supercomputing Applications (NCSA) is rapidly
becoming operational. A Cray X-MP24 has been received and will soon be
fully operational. Time on it will be made available to users nationally. The
Illinois campus will get its share of time, and already work stations with
good computer graphics have been installed as well as connections to other
buildings on campus. Supercomputer capabilities will be upgraded every
year or two. The sequence of Cray X-MP machines will have two, four,
eight, and finally sixteen processors in 1990. By then, the intent is to have a
machine 50 to 100 times as fast as a current Cray-1 supercomputer. Larry
Smarr, director of the NCSA, has established an Intellectual Center that
will bring together some of the nation’s best physical and natural scientists
and computer engineers, social scientists, and computer professionals.

The Beckman Institute will be housed in a building that is expected to be
ready in 1988. Many decisions must still be made concerning design of
facilities and governance of this Institute. However, some of the essential
decisions have been made and were part of the basis on which the Beckman
gift was made. A key objective of the Institute is to foster interdisciplinary
research. And it will consist of two centers: a Center for Materials Science,
Computers, and Computation and a Center for Biology, Neuroscience, and
Cognition. It is contemplated that in each center there will be a continuous
transition from research on the atomic and molecular levels to systems of
increasing complexity and higher levels of organization. Efforts will be
made to ensure that the investigators at the two centers will interact.
Indeed, in its proposal to the Beckmans the university stated, ‘“We pledge
ourselves at the outset to the creation within a state-of-the-art facility of an
integrated array of research efforts that will make the Beckman Institute a
model for forefront interdisciplinary research in the world....”’

On the basis of a history at other universities where efforts to maintain
interdisciplinary research often failed, it would be easy to scoff at the plans
at Illinois. However, the university has a good record in interdisciplinary
activities, and many of the future opportunities in research lie in complex
phenomena requiring an interdisciplinary approach. In addition, members
of the Beckman Institute will find common ground in their mutual use of
excellent computational facilities. Finally, there is the morale factor. When
you are on a roll, success breeds success.—PHILIP H. ABELSON
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