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Foflcells in culture

Discover the

Controlled Laser ination
with the ACAS 470 (Anchorgd Cell
Analysis and Sorting) bringstnew light
to discovery in cell biology. Fogus the
laser beam where you want it for
® fluorescence excitation
® photobleaching

® photoactivation

® cell surgery

® cell ablation

without disturbing the
extracellular environ-
ment and attachment

of cells.

Computer-
Controlled

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

with the high accuracy necessary for automated
sequential
cell analysis.

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

® mutant cells

® transfected cells

for propagation or analysis.
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Now you can use fluorescence to

quantitatively measure

® orientation and localization of
cellular components

® cell-cell interactions

® fluorescence redistribution
after photobleaching (FRAP)

@ cell subpopu-
lations

and much more.

Isolate cells for
propagation or
analysis

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

Quantitative
Fluorescence
Analysis

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

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

Are you considering
instrumentation for

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

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

MERIDIAN

Bringing Analytical Power to
the Cell in Culture

Meridian Instruments, Inc.
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Okemos, Michigan 48864




AMERICAN ISSN 0036-8075
ASSOCIATION FOR THE 18 JULY 1986
ADVANCEMENT OF . VOLUME 233
SCIENCE NUMBER 4761

259

This Week in Science

Editorial 261

Science in Japan: A Status Report

263

Space Shuttle Development: J. C. FLETCHER; J. LOGSDON

267
270
273

277

School Reformers Aim at Creativity
Japan’s U.S. R&D Role Widens, Begs Attention

New Toyota—GM Plant Is U.S. Model for Japanese Management ® The Japanese
Infiltration

Briefing: House Backs Translation of Japanese Journals B Scientists Head for
U.S.S.R. to Monitor Bomb Sites B Air Force Determines Potential Cause of
Titan Rocket Explosion W Health Service Unveils Fraud Policy B British Scientists
Urged to Resist U.S. Controls on Use of Supercomputers ® Justices Kill Key Part
of Budget Deficit Act ® Scientific American Sale Announced—Then Challenged

News & Comment

280

281
282

Now Four Laboratories Have Squeezed Light
Briefing: Faster Division with Computers

AIDS Rescarch in New Phase: The Complexity of the AIDS Virus m
Unsuspected Prevalence of AIDS in Africa ® Lethal Actions
of the AIDS Virus Debated ® Military Statistics on AIDS in the U.S.

291
296
301
305
312
318

324
330
334

Science in Japan
Technological Diversification of Japanese Industry: F. Kopama
Japanese Research and Technology Policy: L. LYNN
Japanese Competitiveness and Japanese Management: S. MINABE
Studies and Perspectives of Protein Kinase C: Y. NISHIZUKA
Studies on Environmental Chemical Carcinogenesis in Japan: T. SUGIMURA

Organic Synthesis in Japan: From Natural Products to Synthetic Control:
T. MUKAIYAMA

Recent Earthquake Prediction Research in Japan: K. Mogart
Brownian Motion and Nonequilibrium Statistical Mechanics: R. Kuso

Evolution of Meson Science in Japan: T. YAMAZAKI

SCIENCE is published kly on Friday, pt the last week in December, and with a plus issue in May by the
American A iation for the Ad of Sci 1333 H Street, NW, Washington, DC 20005. Second-class
postage (publication No. 484460) paid at Washington, DC, and at an additional entry. Now combined with The Scientific
Monthly® Copyright © 1986 by the American Association for the Advancement of Science. Domestic individual mem-
bership and subscription (51 issues): $65. Domestic institutional subscription (51 issues): $98. Foreign postage extra:
Canada $24, other (surface mail) $27, air-surface via Amsterdam $65. First class, airmail, school-year, and student rates
on request. Single copies $2.50 ($3 by mail); back issues $4 ($4.50 by mail); Biotechnology issue, $5.50 ($6 by mail);
classroom rates on request; Guide to Biotechnology Products and Instruments $16 ($17 by mail). Change of address:
allow 6 weeks, giving old and new addresses and seven-digit account number. Authorization to photocopy material for
internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act is granted by
AAAS to libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting Ser-
vice, provided that the base fee of $1 per copy plus $0.10 per page is paid directly to CCC, 21 Congress Street, Salem,
Massachusetts 01970. The identification code for Science is 0036-8075/83 $1 + .10. Postmaster: Send Form 3579 to
Science, 1333 H Street, NW, Washington, DC 20005. Science is indexed in the Reader's Guide to Periodical Literature
and in several specialized indexes.

The American Association for the Advancement of Science was founded in 1848 and incorporated in 1874. Its objects
are to further the work of scientists, to facilitate cooperation among them, to foster scientific freedom and responsibility,
to improve the effectiveness of science in the promotion of human welfare, and to increase public understanding and ap-
preciation of the importance and promise of the methods of science in human progress.

SCIENCE, VOL. 233




Products & Materials

COVER

Traditional Japan, symbolized by this view of Nara’s Muroji Temple,
provides the cultural and social backdrop to the modern vigorous practice of
science, technology, and economics that is emphasized in this special issue on
Science in Japan. See page 291. [Photo courtesy of Japan Air Lines]

Iridium Abundances Across the Ordovician-Silurian Stratotype: P. WILDE,

W. B. N. BERRY, M. S. QuIinBY-HUNT, C. J. ORTH, L. R. QUINTANA,

J. S. GILMORE

341  Melittin-Like Peptides from the Shark-Repelling Defense Secretion of the Sole
Pardachirus pavoninus: S. A. THOMPSON, K. TACHIBANA, K. NAKANISHI,

1. Kusora

343  Isolation of a New Human Retrovirus from West African Patients with AIDS:
F. CLAVEL, D. GUETARD, F. BRUN-VEZINET, S. CHAMARET, M.-A. REY,
M. O. SANTOS-FERREIRA, A. G. LAURENT, C. DAUGUET, C. KATLAMA ¢t al.

347  Studies of the Human c-myb Gene and Its Product in Human Acute Leukemias:
D. ]. SLamon, T. C. BoonE, D. C. Murpock, D. E. KeitH, M. F. PRrEss,
R. A. Larson, L. M. Souza

351  Structure, Antigenic Determinants of Some Clinically Important Insect Allergens:
Chironomid Hemoglobins: X. BAUR, H. ASCHAUER, G. MAZUR, M. DEWAIR,
H. PreLICZ, W. STEIGEMANN

354  Differential Reflex Activity Determines Claw and Closer Muscle Asymmetry in
Developing Lobsters: C. K. GovIND and J. PEARCE

356 Interferon Inhibits the Establishment of Competence in G¢/S—Phase Transition:
S. L. Lin, T. KikucHI1, W. J. PLEDGER, 1. TAMM

359  Temperature Regulation of Bacterial Activity During the Spring Bloom in

Newfoundland Coastal Waters: L. R. POMEROY an

D. DEIBEL

361  Functional Differences Between Two Classes of Sodium Channels in Developing
Rat Skeletal Muscle: R. E. WE1ss and R. HOrN

364 Human Prion Protein cDNA: Molecular Cloning, Chromosomal Mapping, and
Biological Implications: Y.-C. J. L1ao, R. V. LEO, G. A. CLAWSON,
E. A. SMUCKLER

371 A Century of Controversy, reviewed by M. EBIHARA B Quaternary Evolution of
the Great Lakes, J. A. ELsoN 8 Birth and Evolution of Massive Stars and Stellar
Groups, W. M. BrRuNisH ® History of British Space Science, D. H. DEVORKIN
® Books Received

374  Mass Monitor 8 Submicron Particle Analyzer ® Computer Interface for
Physiological and Behavioral Instruments ® Nonradioactive Nucleic Acid

Detection ® Scanning Electron Microscope ® Literature

Board of Directors

Gerard Piel
Retiring President,
Chairman

Lawrence Bogorad
President

Sheila E. Widnall
President-elect

18 JULY 1986

Robert McC. Adams
Robert W. Berliner
Floyd E. Bloom

Mary E. Clutter

Mildred S. Dresselhaus
Donald N. Langenberg
Dorothy Nelkin

Linda S. Wilson

William T. Golden
Treasurer

William D. Carey
Executive Officer

Editorial Board

David Baltimore
William F. Brinkman
Ansley J. Coale
Joseph L. Goldstein
James D. Idol, Jr.
Leon Knopoff
Seymour Lipset
Walter Massey
Oliver E. Nelson
Allen Newell

Ruth Patrick

David V. Ragone
Vera C. Rubin
Howard E. Simmons
Solomon H. Snyder
Robert M. Solow

Board of Reviewing
Editors

Qais Al-Awgati
James P. Allison
Luis W. Alvarez

Don L. Anderson

C. Paul Bianchi
Elizabeth H. Blackburn
Floyd E. Bloom
Charles R. Cantor
James H. Clark
Bruce F. Eldridge
Stanley Falkow
Theodore H. Geballe
Roger I. M. Glass

Stephen P. Goff
Robert B. Goldberg

Patricia S. Goldman-Rakic

Richard M. Held
Gloria Heppner
Eric F. Johnson
Konrad B. Krauskopf
Karl L. Magleby
Joseph B. Martin
John C. McGiff
Alton Meister
Mortimer Mishkin
Peter Olson
Gordon H. Orians
John S. Pearse
Yeshayau Pocker
Jean Paul Revel

Frederic M. Richards
James E. Rothman
Thomas C. Schelling
Ronald H. Schwartz
Stephen M. Schwartz
Otto T. Solbrig
Robert T. N. Tjian
Virginia Trimble
Geerat J. Vermeij
Martin G. Weigert
Irving L. Weissman
George M. Whitesides
Owen N. Witte
William B. Wood
Harriet Zuckerman

TABLE OF CONTENTS 257



BIOSYSTEMS UPDATE

SEQUENCE MONITOR ABL 17Sﬁ Seguencing Sgslm
Status © SEQUENCING 14 april 1986 Eitt

Reaction Chamber  Conversion Flask PTH Analyzer m -

Cycle#: 14 of 26 Cycled: 13 of 26 | Cyclek: 12 of 26
Cycle: ABI Cycle: ABL

14.8 78 Gradient! ABI
Step: 14 of 32 Step:  8of 25 280 pL/min Runtime: 17.1 of 38.8
Function: 6 Function! 18 612 psi Max. Pressure: 2088 psi
Deliver R3 fArgon Dry _
Time: 221 of 452 s Time: 146 of 480 s |f;

Temp: 45°C Temp: 62°C
Temp Set’ 45°C Tewp Set: 62°C

T
|
e ————
Sequencer fnalyzer ISV ottle | X ” ne‘
Abort Seq) Cuntroll Control | VO] INTH | Setup || 4 Date

. Current data j ay be 7
compared to stored :

. Through these dxsplays the user

~ ofcutrent data ) thptevrously ]
:completed sequences. Baselme o

thms help to reduce ambxguxty' . vice and apphca nssupport

. Programmmg is faster and L fcontactyour local Applied Bio-
. simpler. = ~ systems representative, the near-
- The Model QOOA mstrument ~ estoffice listed below, or mdxcate :'

rol and  reader service numberd401.

Shlesand ServioeWorldnite 1.6 A 850 Linc Centre Dnve e 4,05/ ) 57 00) 874-9868, in Calif. (800) 831-3582, Telex 470052
U.K. Birchwood Science Park, Warrington, Cheshire, U K., Tel. 925-825650, Telex 629611 + W.Germa rass . DB102 Plungstadt, BR.D., Tel. 6157-6036, Telex 4191746
Australia Suntez 1401 BurkeRoadKEW Victoria, Ausuahas101 Tel. (03)859 9571 L . o e G : '




Earthquake prediction in
Japan

NE of the most carthquake-
O rone countries in the world is

rapan, which lies in the circum-
Pacific seismic belt (page 324). It is
thus no surprise that the country has a
national earthquake prediction project
aimed at forecasting where and when
carthquakes will occur and how strong
they will be. In one of the special arti-
cles in this issue on science in Japan,
Mogi describes this program, the pre-
monitory signs that are considered im-

portant in carthquake prediction, the

seismic events that have preceded recent
carthquakes, what precursors are associ-
ated with different types of earthquakes,
and some of the complicating factors
that have hampered attempts at fore-
casti:f. Because earthquakes tend to be
periodic and some regions are “over-
due,” the ability of seismologists to
predict when an earthquake will take
place could be of major importance in
reducing carthquake-related  injuries
and deaths.

Ordovician extinction

IVE mass extinctions have punctu-
ated and altered the carth’s bio-
logical evolution; the second larg-
est one that ended the Ordovician peri-
od (440 million years ago) reduced by
20% the diversity of tamilies on the
carth and included a major extinction of

marine invertebrates (page 339). Wilde -

et al. assessed whether an asteroid or
comet (bringing large amounts of iridi-
um to the ) could have been re-
sponsible for the Ordovician extinc-
tions. No peak of iridium was found in
the shale at Dob’s Linn, Scotland,

where the Ordovician-Silurian bound- -

ary is well demarcated. The amount of
iridium in the shale decreases gradually
across the boundary and was ag;ut two
orders of magnitude lower than that at
the Cretaceous-Tertiary boundary that
Earks the extinction event for which

e impact theory was proposed. The
iridiumpibundanrcyc at ng’fisinn was,
nonetheless, high compared to iridium
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clsewhere; it correlated positively with
chromium abundance, suggesting that
the source of the two clements may
have been rocks that originated dcc‘P in
the crust or in the upper mantle of the
carth. Thus, althougﬁ the cause of the
Ordovician extinction remains a mys-
tery, one possibility—an impact—has
been ruled out.

Strategy used by sole

-gurvivors

HE toxins sccreted by Pardachirus

soles protect them from preda-

tory fish and sharks (page 341).
n et al. characterized dorsal
and anal fin gland secretions from five
Pardachirus pavoninus soles. Toxic sub-
stances called paradaxins containing 33
amino acids were able to kill killifish
and had many properties and cffects in
common with the well-known toxic
peptide of bee venom, melittin. Both
are able to lyse red blood cells, both
have hydrophilic, hydrophobic, and he-

- lical regions arranged in similar molecu-

lar organizations (although their pri-
mary sequences differ), bogg\ aggregate
into tetramers under the same condi-
tions, both are strong surfactants, and
both lose activity when their amino-
terminal regions are removed. Thus,
although these toxins are secreted by
phylogenctically distant  organisms,
they may act through similar mecha-
nisms. The isolated preparations of the
sole toxin caused sharks to attempt to
escape. In addition to pardaxins, Parda-
chirus soles have several steroidal sapo-
nins that are secreted from the glands
and that act as shark repellents. These
fish are thus well protected from shark
attacks.

Cold comfort for fish and
bacteria

N the cool springtime waters off the
Icoast of Newfoundland, fish may
thrive because bacteria do not (page
359). Such a scenario is proposed gy
Pomeroy and Deibel as a result of ex-
perimental observations of the metabol-

ic events that take place during the
spring bloom of pgytoplankton. In
April and May, when the water tem-
perature is near 0°C, the phytoplankton
engage in photosynthesis and generate
organic compounds in the water. Be-
cause of the cold, bacteria have a low
metabolic rate and do not consume
much of the organic material; they do
not grow and proliferate and are not, in
turn, consumed by protozoa. The or-

ic matter remains in the water and
sinks to lower depths where it is avail-
able for use by other organisms (meta-
zoan consumers, including both benthic
and planktonic invertebrates), and these
organisms are subsequently consumed
by larger invertebrate and vertebrate
grazers. Later in the year when the
waters are warmer, bacteria may con-
sume more organic material, and their
food web may flourish; by that time,
the food web leading to fish is thriving.

MALL hypothetically infectious
prions have been associated with a
number of degenerative neurolog-
ic diseases—scrapie, Crecutzfeldt-Jakob

“disease, kuru, and Gerstmann-Straussler

syndrome (page 364). In diseased
brains, the protein molecules of the
prions, called PrP 27-30, asscmble into
rod-shaped aggregates resembling amy-
loid plaques. Liao ez al. isolated and
characterized the human prion gene
from which the protein comes (rodent
genes had been isolated previously) and
mapped it to a single location on human
chromosome 20. The deduced human
PrP has an amino acid sequence that is
89% homologous with the rodent sc-
quence, indicating considerable conscr-
vation in cvolution; both proteins have
conformational features characteristic of
amyloid. Since the prion has been re-
tained through cvolution (similar struc-
tures are found also in amphibians,
insects, and plants), it probably has an
important normal biologic function. Its
association with specific diseases may
occur when the molecule is altered or
produced in some unusual way.
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Productivity Personified

A new era in cell culture has arrived. Invitron’s Static Maintenance Reactor
(U.S. Patent No. 4,537.860) is the result of a 15 year marriage of cell biology
with bioengineering. This revolutionary cell culture bioreactor
approaches—within a pharmaceutical environment—the
condition under which cells exist in living tissue.

Just one of these reactors has the capacity to produce multi-gram quantities
of product...everyday...for months at a time. Annualized, this means
that each reactor has multi-kilogram capacity.

Eighteen such reactors, each exquisitely interfaced with computer
automated life support systems, are the centerpiece of our new, million-liter
pharmaceutical manufacturing facility.

Join Us: Together we will bring your blopharmaceuucals
to the marketplace.
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Science in Japan: A Status Report

he nations of the world are saying, “We have seen the future, and it is Japan.” A

combination of awe, fear, and respect has been earned by a country whose history is

as amazing as its present achievements. A nation with half the population of the
United States occupies an area about the size of the state of Montana, but more than 80
percent is inhospitably mountainous. Japan imports most of its raw materials, almost all of
its iron ore and petroleum, and all of its rubber, wool, and cotton. Yet it has one of the
highest literacy rates and school attendance rates and one of the lowest crime rates among
the developed countries.

How has this success story been achieved? The envious hypothesize that it is a
combination of low-wage rates, willingness to emphasize application at the expense of
innovation, and centuries of tradition that have taught docility and loyalty to the
population. Admirers say that it is a combination of realistic appraisals, exemplary discipline,
and imaginative policies. The readers of this issue of Science will find that Japan today has
mixed these qualities in a way that is perhaps even more amazing than the simplistic
paradigm of either extreme. Those who would like to believe the low-wage—docile-worker
explanation had better read the story by Constance Holden on the Toyota—General Motors
automobile plant. There, American workers on American soil are responding to Japanese
management techniques in ways that are bound to revolutionize that industry. Those who
would like to believe the all-they-do-is-imitate myth should read the lead articles by the
world-renowned Japanese investigators Fumio Kodama, Ryogo Kubo, Shigeo Minabe,
Kiyoo Mogi, Teruaki Mukaiyama, Yasutomi Nishizuka, Takashi Sugimura, and Toshimitsu
Yamazaki. They represent the many Japanese scholars now doing pioneering work and
making fundamental contributions to basic research across the spectrum of science from
mathematics to the social sciences.

Perhaps even more impressive than the successes already achieved is that this nation,
which learned early in its history that it would have to live by its wits, is even now
reexamining the operation of its most venerable institutions, as Eliot Marshall reports. The
school system, which on the basis of statistics might be assumed to be sacrosanct, is being
reappraised by Japanese authorities because some believe more freedom and creativity are
needed if it is to serve as the base for the increased innovation in the future. While
recognizing the important historical value of imitation and applied science, Japan’s current
leaders are examining the need for a heavier emphasis on basic research. Articles by Mark
Crawford and Leonard Lynn describe the economic and industrial changes that will be
required to adjust to a global economy and a saturated Japanese market.

As a modern phenomenon this story is astonishing. As an extension of history it is
perhaps less so, for Japan has had a legacy of adaptability. Its closed society in the 1800’
responded to its clash with Western aggression by determining to learn from it. The Meiji
emperor, with the help of a far-sighted group of native leaders, sent emissaries to the United
States and to Europe to follow the principles of Wakon-yosai, the adaptation of Western
concepts to fit into a Japanese cultural framework. Even earlier in its history this same nation
had profited by the philosophy of Wakon-Kansai, the conversion of Chinese learning into
Japanese values. In more recent years Japan embarked on a militaristic phase but recovered
from that ill-fated period to develop a society with no significant armed forces at all. Its
present leaders are already planning to modify possibly the world’s most successful industrial
society to prepare for the changes predicted for the 21st century.

It is a noteworthy and rare human being who is highly disciplined and yet readily
adaptable to change. It is astonishing when a nation is capable of being introspective,
rational, and decisive. If Japan were perfect for this instant in time, we would admire it as a
rare, artistic creation of beautiful glass sculpture whose fragility would be vulnerable to
future shock. That it is less than perfect, yet constantly willing to examine its imperfections
and act on them, means that it is made of a metal that will last for ages. No one magazine
issue—in fact, no book—can analyze comprehensively the phenomenon of modern Japan,
but readers of this issue will be able to infer on reasons for its past accomplishments and will
be able to recognize some of the seeds of future greatness.—DANIEL E. KOSHLAND, JR.
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Powerful by ltself, Irresistible when
Linked with the Rest of the World.

%

JAPANESE TECHNOLOGY

=" apanese technology is soaring--
‘when bonded with the technologies

of other nations, it can climb to the
stars.

STN International, the scientific and
technological information network, is
now creating a permanent link with
computer facilities in Tokyo.

Fachinformationszentrum Energie,
Physik, Mathematik GmbH (FIZ
Karlsruhe) and the American
Chemical Society are establishing
this permanent computer facility at
the Japan Information Center of
Science and Technology (JICST), the
central Japanese information
organization for the advancement
of science and technology. Japan
will join STN installations in the
Federal Republic of Germany (at
Karlsruhe) and in the USA (at Colum-
bus, Ohio).

When STN-Tokyo becomes opera-
tional in late-1987, English-language
Japanese databases will join the
scientific and fechnical databases
already available on STN. Searchers
around the world will then be able
to use the technological information
from Japan, along with technological
information from other nations.

When the world works together,
technology can touch the stars.

To find out more about STN’s inter-
national databases, and how theyll
link with Japanese scientific
databases, please phone (614)

- 421-3600, or if you're in North
America, call toll free (800)
848-6538. 2

INTERNA§1:)rNANL®

The Scientific & Technical
Information Network
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NAPCO REFRIGERATORS.
COOL.

If your lab deals in volatile materials, you may be consider- temperature fluctuations; and built-in recording jacks allow
ing ways to safely cool them down. We have several: the refrigerator performance to be constantly monitored.
NAPCO 3700-Series laboratory refrigerators. These specially There’s a lot of space inside, too. 13 cubic feet in all, with nine
configured refrigeration units can accommodate flammable square feet of shelf space. Plus a separate freezer compartment.
materials (3710), explosive substances (3720), or just plain And all this is wrapped up in a tough, no-chip finish

for long wear, personally inspected
for finish quality (by QC manager
Bob, above), and shipped

with a NAPCO two-year warranty,
for additional peace of mind.
NAPCO 3700-Series refrigerators.
In a word, cool. For your lab.

Call toll-free for more information,
800-547-2555. Or, write NAPCO,
20210 S.W. Teton, P.O. Box 1000,
Tualatin, Oregon 97062.

ldPC

©NAPCO 1986

cold storage (3700). And all of them
take the temperature down with
precision, reliability and safety.

NAPCO refrigerators feature
microprocessor-based controls,
so temperature never varies
more than *+1.0°C in a range
from —9°C to +10°C. And LED
readouts tell you the exact cool-
ing level at any moment.

Safety is also closely watched.
All NAPCO refrigerators have
pre-programmed hi-low alarms
—both audible and visible —
that alert lab personnel to

PEOPLE BUILDING VALUE INTO LABORATORY EQUIPMENT
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LC/MS

forless.

Finally, a thermospray LC/MS for less than $150,000:

HP’s new LC/MS/DS costs
at least $60,000 less than other
systems. And the price tag’s only
half the story.

Your savings are even greater
when you consider how much
this new HP system lets you do
and how easy it is to operate.

We worked closely with Dr.
Marvin Vestal, an inventor of
thermospray, to create what we
believe is the most advanced
thermospray system ever built.

You get optimized thermo-
spray for molecular weight

AG04506

information plus electron-assisted
ionization for extra structural data.
You also get positive or
optional negative chemical ioni-
zation for specificity. And true total
ion monitoring for ultra-sensitiv-
ity in a truly universal detector.
Our automatic Thermospray
Tune speeds and simplifies setup.
Screen forms facilitate method
building. And methods can be
stored for instant recall at any time.
For the first time you can fully
automate your LC/MS.
And you don't have to be a
specialist in mass spectrometry

to reap all the benefits.
HEWLETT

() P

For literature circle reader service number 59

For more information, call the
HP office listed in your white
pages and ask for an analytical
product representative. Or write
Hewlett-Packard Analytical
Group, 1820 Embarcadero Road,
Palo Alto, CA 94303.

*U.S. list price.

To have an HP Representative contact you circle reader service number €0



E L E C T R O P H O R E S

Why buy the fastest gel casting system
if you’re short on time?

LKB’s UltroMould™ is the fastest way to cast an electrofocusing
gel. But if you want more productive results in even less time,
you’ll stop casting gels altogether.

There’s a new alternative. A dried gel with an immobilized
pH gradient. The Immobiline DryPlate™ You'll get very high
resolution and sample load. Put an end to drift, conductivity gaps
and batch variations. The Immobiline DryPlate offers you
today’s most advanced electrofocusing opportunities. With runs
that give you more information, a technique with outstanding
flexibility and a system that provides unrivalled value for money.
Time and again.

Our new brochure tells you why. It also contains the unique
User Electrofocusing Guide - an invaluable aid to improving your
results. Naturally if you've got the time, we’ll be happy to show
you UltroMould casting gels faster than you ever thought poss-
ible. But if you're truly short on time, just get a copy of “Immobi-
line DryPlate™” - for modern electrofocusing.

Immobiline is a registered trademark of LKB-Produkter AB.

BROMMA

LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Tel. 08-980040, telex 10492

Antwerp (03)21893 35 - Athens-Middle East +30(1)894 7396 - Beijing 89 0621 - Copenhagen (01)29 50 44 - Hong Kong (852)5-5555 55 - London (01)657 88 22
Lucerne (041)57 44 57 - Madras (044)45 28 74 - Moscow (095)255-6984 - Munich (089)85 830 - Paris (01)64 46 36 36 - Rome (06)39 90 33 - Stockholm (08)98 00 40
Tokyo (03)293-5141 - Turku (021)678111 - Vienna +43(222)9216 07 - Washington (301)963 3200 - Zoetermeer (079)319201
Over 60 qualified representatives throughout the world.
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Designed By Forma.
Built By Forma.
Priced To Sell.

Biological Safety Cabinets
And Laminar Flow Systems

Only one company can build a
biohazard hood with the rugged
dependability of a Forma biofreezer.
With the quality of a Forma
incubator. And backed by a proven
tradition of technical support and
customer service.

The company is Forma Scientific.
Now, Forma introduces a complete
line of Class II, Type A and B
containment hoods and laminar flow
systems for product and personnel
protection.

Forma technology. Forma
construction. Forma quality.

Our cabinets are engineered for
quieter, safer and more economical
operation. With longer filter life,
greater operator comfort and less
maintenance.

Each one manufactured exclusively
at our Marietta, Ohio headquarters
... one of the most advanced laminar
flow testing and laboratory
equipment production facilities in

the world.
Biological safety hoods. animal I
isolators, total exhaust and fume "

hoods, clean air benches and laminar
flow modules. All designed to exceed
NSF, NIH or other industry criteria
for certified safety and protection.
And all from Forma. Where we put
the beauty in the performance.

Free Offer!
A handcrafted silk rose, for your time and

interest in Forma laminar flow products. '

Learn more about our new hoods and our
great prices. Call toll-free today.

Forma Scientific
DIVISION OF MALLINCKRODT, INC.

BOX 649 MARIETTA, OH 45750 TELEX 29-8205

Toll-Free USA 800-848-3080 In Ohio 800-848-3080 In Canada 800-848-3080
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Research

Get the results you want
instantly with the
Polaroid 35mm Instant
Slide System.

If you're looking for the perfect
way to keep track of every twist and
turnin your R&D programs, here’s
the instant answer. Polaroid 35mm
instant slides.

There’s simply no more con-
venient way to document what

you're doing. And, when the need
arises, no quicker way to present
your findings.

Use Polaroid 35mm instant
slide film with any 35mm camera
to photograph those objects or pro-
cedures you need to capture
on the spot. Useit with =
your most sophisticated ¥
test equipment —from
CRT screens to micro-
scopes. Or with a copy

-

stand for slides of small objects or
flat art. Capture each phase of step-
by-step procedures so you can
review them as soon as necessary.
Polaroid films let you see your find-
ings in the best light, too. Whether
our demand is for black and
white slides, high contrast
or continuous tone—or for
color—we have what you
need for virtually any type
of documentation or



presentation.

Better still, you can do all your
own photography, from start to
finish, yourself. In house, in com-
plete confidentiality. Without the
delays that outside services create.

Which means when it comes to
documentation, review, and presen-
tation, there’s really noneed to
experiment with anything else.

In fact, no matter where your
research takes you, you can be

certain there’s a Polaroid imaging

solutionto handleany development, | % 5 et i (o

Instantly.

Forthe Po]aroid Professional
Film Center nearest you, call toll-
free 800-526-7843 ext. 400. In New
Jersey, call 800-522-4503 ext. 400.

= Polaroid

© 1986 Polaroid Corporation “Polaroid” ®

Name

Company
Address
| City
State Zip

| Telephone

| - 5C7/18

" s
AR RSN RN
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288

If only research
were always this S|mple

. output images on a dot matrix printer « and
much more, including image enhancement
through color manipulation.

And all this at a surprisingly affordable price.

- There’s no need to shop here, thereand
everywhere in an attempt to put together the
system you need for processing :mages that
require scientific analysis. And there’s no need
to waste time and run risks by buying from
several different and potentially incompatible
vendors.

CGREAlcgms}Eas faws:le a?h you can say micggcopy, _ ; -
will pro e system you needas e
. i EXCELLENCE IN MACHINES THAT SEE

well as the support and the security that come
from dealing with a computer-vision company
that dg:;guliit'its reputatio fgggr Qﬁgy 11g],rﬂsjnams
i ping its own software ware. : :
e two go together like bacteria and culture. PN ATNES
CORECQ’s Image Analyzer is a N N B\ e N Nt
user-friendly, menu-driven program that runs on COMPUTER-VISION
| the CORECO Oculus 200 frame grabber board. PRODUCTS AND SUPPORT
This software lets you: :
+ digitize images « archive images « edit and Tel.: 514-651-3100 (Canada and Europe)
annotate images * enhance images * process 1-800-361-4997 (USA)

images « assign pseudo colors to images - Telex: 05-25-134 MTL ATTN: CORECO
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A MUST for your
science collection

Books from Science

AIDS; R. Kulstad. ed. Research papers and
reports on acquired immune deficiency syn-
drome (AIDS) published between August
1982 and September 1985 show how far
AIDS research has come and provide an in-
dication of the directions in which it might go.

1986; case $32.95; paper $19.95; 640pp

Astronomy & Astrophysics; M.S. Roberts,
ed. From the solar system to the pulsars at the
very edge of the observable universe. this
volume reveals a broad. coherent. and con-
temporary picture of our astronomical uni-
verse.

1985; case $29.95; paper $17.95; 383pp

Neuroscience; P.H. Abélson. E. Butz. S.H.
Snyder, eds. Neuroscience research ranging
from genetic engineering to clinical therapy is
presented. Provides an integrative treatment
of brain anatomy, physiology. and chemistry
and addresses fundamental questions con-
cerning nervous system functioning.

1985; case $29.95; paper $14.95; 460pp

Biotechnology & Biological Frontiers;
P.H. Abelson, ed. Covers the most important
topics at the forefront of biological R&D and
deals with both fundamental research tech-
niques and practical applications. For re-
searchers and students in all fields of biology,
agriculture, and the health sciences.

1984; case $29.95; paper $14.95; 550pp
And coming in Summer 1986. . .

Biotechnology & Biological Frontiers II;
D.E. Koshland, Jr., ed. Like its predecessor,
this new volume covers the latest and most
important topics in biological R&D.

1986; case $29.95; paper $17.95; ca. 450pp

Chemistry: Significant Developments in
the '80s; W. Spindel. R.M. Simon. eds. De-
tails progress in all areas of chemistry, includ-
ing new work in ultrafast reactions, catalysis,
conduction organics, enzyme mechanisms,
and materials and analysis.

1986; case $29.95; paper $17.95; ca. 500pp

Order from AAAS Sales Dept C. 1333 H St. NW.
Washington, DC 20005. Add $1.50 postage &
handling per order: allow 4-6 weeks for delivery.

American Association for
the Advancement of Science

SCIENCE, VOL. 233
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The Olympus CK2 Series. A new standard
for routine and tissue culture microscopy.

The quality of any microscope system
relies on the interrelationship of
optical performance, mechanical ca-
pability and a component system that
increases its versatility as your needs
grow. That is the Olympus advantage.
At the heart of the CK2’s mastery of
its field are Olympus long barrel
infinity-corrected, long-working dis-
tance optics of exquisite precision with
high contrast images of superb acuity.
Whether for brightfield or phase
contrast observation, the CK2
microscopes offer unexcelled ease of
operation. For example, they feature a
single condenser system that can
handle a 4X to 40X magnification
range without modifications,
making phase contrast observation

simple and rapid. And the Olympus-
designed heat reduction system makes
prolonged operation easy on tissue
cultures.

CK2’s low center of gravity facili-
tates a larger stage, firmly anchored to
the body. The plain stage has a
160x240mm surface, with available
extension plates each 70x180mm,
capable of handling 24 or 96 hole
micro test plates. The attachable me-
chanical stage has a large 78x120mm
scanning area. And the optional
Terasaki and Petri dish holders ease
handling of all types of specimens.

Two models are available, the
CK2-Bi with binocular tube, and the
CK2-Tr with trinocular tube for
photomicrography, magnification

changer, drawing attachment, etc.
Modular design offers an extensive
array of components and accessories
that make the CK2 Series a highly
versatile laboratory tool. Such as its
exclusive optional long-working
distance darkfield condenser.

For a demonstration of the
remarkable CK2 Series inverted
microscopes, call toll-free to Olympus
Corporation, Precision Instrument
Division: 1(800)446-5967. Or write
for full-color descriptive literature
to 4 Nevada Drive, Lake Success,
New York 11042-1179.

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

OLYMPUS

For information circle reader service number 21
For a demonstration circle reader service number 22
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Tenyears of research stand
behind these LC injectors.

And Rheodyne's not doneyet.

You can expect Rheodyne always to be designing
and testing new LC sample injectors. Doing just that,
we've acquired a lot of valuable knowledge that we can
pass on to you. Both in the form of better-designed sample
injectors—and in the form of expert advice on the most
effective way to use them.

Our aim has always been to make injectors more
versatile and easier to use, while maximizing the precision
and resolution of your liquid chromatograph. Rheodyne's
Model 7125, pictured in the foreground below, is an excel-
lent example of this philosophy. It injects sample either

Circle No. 45 on Readers’ Service Card

from a loop that's completely filled (to maximize precision)
or from a loop that's partially filled using a syringe (to save
time). The 7125 offers unexcelled versatility, ease of use,
and reliability.

Expert advice on how to use sample injectors is avail-
able to you in Rheodyne's Technical Note No. 5. It tells how
to achieve high precision while avoiding sample wastage
and cross contamination. Ask your Rheodyne dealer
for free copies of all our Technical Notes and our catalog.

Or contact Rheodyne, Inc., PO. Box 996, Cotati,
Callifornia 94928, US.A. Phone (707) 664-9050.

'RHEODYNE

THE LC CONNECTION COMPANY




TGF-BETA

TRANSFORMING GROWTH FACTOR
TYPE BETA

TGF-beta is an extremely stable,
multi-functional growth factor, active
in picomolar quantities. The effect of
the molecule is largely governed by
the cell line under investigation.

Some of the more notable reported
effects are:’

¢ Reversibly confers the transformed
phenotype

* Provides synergistism with EGF
and/or TGF-alpha

* |nhibits growth of certain carci-
noma cell lines

* |nhibits terminal differentia-
tion of pre-adipocytes

* Promotes in vivo wound TG& M.W.S
healing BETA  stds.
e Mimics the effects ; i e
of ras oncogene e
transfection g
* |[nduces c-sis
expression

PURITY: greater than 96
percent homogeneous by
silver-stained gels, amino acid
analysis and N-terminus sequencing.

ACTIVITY: Approximate EDso of 1 ng/ml for the stimu-
lation of colony formation of AKR-2B

(clone 84A) cells in soft agar and 0.1 ng/ml
yOQ for NRK (clone 49F) cells.

SOURCE:R&D
Systems TGF-beta is
prepared from fresh porcine platelets.

Based on its molecular weight, amino acid analysis
and N-terminus sequencing (22 a.a.), itis
indistinguishable from TGF- beta prepared from
human sources.

TO ORDER: Call 1 (800) 328-2400 or to request
information or technical bulletins (In Minnesota call
612-379-2956).

1For a more complete description and list of references, request R & D Systems Technical
Bulletin, GFB-1085 on TGF-beta.

h R & D Systems, Inc
N 614 McKinley Place N.E
Minneapolis, MN 55413

SCIENCE,

ARMS CONTROL
& NATIONAL
SECURITY

This pressing issue for all scientists is the focal
point of these new titles from the American
Association for the Advancement of Science:

THE VERIFICATION CHALLENGE: Problems and
Promise of Strategic Nuclear Arms Control Verifica-
tion, by Richard A. Scribner, Theodore J. Ralston,
and William D. Metz

A broad, authoritative examination of strategic
nuclear arms control verification that addresses
principles and tasks of verification, technology and
monitoring, compliance issues, future verification
needs, and views on what constitutes adequate ver-
ification. 1985; 249pp. $18.75; AAAS members,
$12.00.

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION TERMS AND CONCEPTS: A Glossary, by
Richard A. Scribner and Kenneth N. Luongo

A comprehensive glossary of weapons technology,
arms control, and treaty terminology. Published by
AAAS (1985) 48pp., $2.50; AAAS members, $2.00.

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION: An Annotated Bibliography, 1977—-1984, by
Richard A. Scribner and Robert Travis Scott

A comprehensive, up-to-date guide to books and arti-
cles suitable for class or research use. Published by
AAAS (1985) 96pp., $7.50; AAAS members, $6.00.

THE STRATEGIC DEFENSE INITIATIVE: Some
Arms Control Implications, by Jeffrey Boutwell and
Richard A. Scribner

Implications of SDI for the Antiballistic Missile
Treaty, for nuclear arms control negotiations, for
limiting antisatellite weapons, and for the NATO
alliance and counteractions by the Soviet Union.
Contains Congressional action recommendations.
Published by AAAS (1985) 48pp., $2.50; AAAS mem-
bers, $2.00.

To order these books, as well as AAAS audiotapes,
educational videotapes and symposia volumes on
science, arms control, and national security topics
(and for discounts on quantity orders), write to:

Committee on Science, Arms Control,
and National Security

American Association for the
Advancement of Science

1333 H Street, N.W.

Washington, D.C. 20005

Please include $1.50 postage and handling per order.
Allow 4—6 weeks for delivery.
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Panasonic

YOUR PRESCRIPTION
FOR ACCURATE COLOR.
THE PANASONIC “MEDICAL GROUP

When your research depends on the camera body which makes it devices. And it produces a resolution
accurate color reproduction, taking  ideal for microscopy. of 400 lines for crisp and easy-to-
a chance could be critical. That's The MT-1340G 13" (meas diag) read images.
why we offer the Medical Group: color monitor has been designed to The AG-6300MD VHS recorder
The Panasonic® WV-CD500 com-  meet the U.L. standard 544 for use also conforms to the U.L. standard
pact solid-state color camera incor-  in health-care facilities. Its accurate  544. It's perfectly suited for use with
porates a three-chip interline CCD reproduction facilitates diagnoses X-ray and ultra-sound equipment
image sensor and an efficient mid- where color tone and density are a for diagnosis and medical training.
dle index prism optics system for factor. RGB (linear) input has been Don'’t take a chance when
minimal burn-in and distortion. And  raised from the standard 0.7Vp-p your research depends on color
produces resolution of 360 lines. to 1.5Vp-p to match the output accuracy. Take a look at the
Also the control unit separates from ~ signal levels of medical imaging Panasonic “Medical Group”

For more information, contact your nearest Panasonic Professional/Industrial Video dealer or call your nearest regional office

Northeast: (201) 348-7620. Midwest: (312) 981-4826. Southeast: (404) 925-6835. Southwest: (214) 257-0763
West: (714) 895-7200. Northwest: (206) 251-5209

Panasonic
Industrial Company
o RN R
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THERMOMETERS
SENSORS

- FROM THE SPECIALISTS
78 <) IN BIOMEDICAL
7= —"" TEMPERATURE MEASUREMENT

g
o rd o _‘.A_.‘.L.A. !_'
T\ & wUE IP Wl wers &

THERMOMETERS  Wide range for research
Clinical range ® 0.1° or 0.01° resolution * Sin-
gle or multiple input e Differential readings e
Battery or AC e Field or laboratory

SENSORS « Clinical ® Implantable ® Multisensor
e Disposable ® Surface ® Immersion  Chemical
resistant @ Animal » Insect ® Cuvette
CUSTOM DESIGN We will make special probes in
any quantity and can help you design systems
for unusual temperature measurement projects.

For FREE brochures or to discuss your
applications, call:

SENSORTEK INC.

(Formerly Bailey Instruments)

154 Huron Ave. Clifton NJ 07013

Telephone (201) 779-5577
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BURN YOUR REFERENGE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

[ Searches fqr any combination of authors, years of publication,
reference title (or any words in the title), and topics covered
by the reference

O Formats bibliographies exactly as you want them
O Alphabetizes references O Menu driven dialogue
O Abbreviates journal titles O Compact storage format

O Runs on any video terminal [J 20 lines of comments for
and printer each reference

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500

RT-11, TSX-Plus, RSX-11,P/0S . ... .. 325000
VAX/VMS (nativemode) ............ 835000
ANY ANY
MANUAL 51500 'gADNE%& 32000
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 7'z % sales tax.
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NCURA

STRENGTHENING THE COOPERATIVE
EFFORT IN BIOMEDICAL RESEARCH:
A NATIONAL CONFERENCE FOR
UNIVERSITIES AND INDUSTRY

September 2-5, 1986
Sir Francis Drake Hotel, San Francisco

An opportunity for universities, medical schools and the phar-
maceutical industry to discuss topics of mutual concern and to
address issues and values that impact their cooperative
efforts.

Topics

o Compliance with focus on IRB, FDA, and NRC regulations.

® Indirect cost negotiation and reimbursement.

o New products and their relationship to IRB review, patient
consent, liability and indemnification.

® Financial considerations of clinical research such as indem-
nification and contract clauses, impact of DRG's, IRS and
unrelated income.

® Handling of proprietary material.

A National Conference Sponsored by

The National Council of University Research Administrators
One Dupont Circle, Suite 618
Washington, D.C. 20036
(202) 466-3894

—HELLMA—

D LAMPS

From Original Hanau.

'

UV light sources for all major
spectrophotometers and detectors.
Also inquire about our large
variety of stock and custom cells.

For over 20 years...

—HELLMA— Quality you can trust.

Box 544, Borough Hall Station, Jamaica, N.Y. 11424
Telephone (718) 544-9534 or (718) 544-9166.
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