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New

Prints,

The System 7300 from
Beckman features a new dual-
channel data system that offers
you important new capabilities

for amino acid analysis. ‘

BECKMAN

System 7300 A
Analyzer Plots, Labels

me

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

Calculates,
ers

psi. It performs hydrolyzate

analyses in a half hour, and

% hysiological analyses in 2 hours.
hese results are guaranteed

by Beckman, with detailed

methods, applications 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. Y
Offices in principal —
cities worldwide. GosDENPrST

BECIKMAN
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INTRODUCING
THE MICROASSAY SYSTEM...

'FULFILLING THE PROMISE
OF LABORATORY A UTOMAT ON.

- m The Microassay System from HP Genenchem gives you the abﬂxty to perform

assays with new levels of accuracy and rcpcatability ~ 1
user solution optimized for microassay automation. s HP Gencnchem is your

single supplier for the entire Microassay System—so everything interfaces

properly. m HP Genenchem and Hewlett-Packard supply worldwide post-sales
service and applications support. m For more information, call the HP office listed

1 your white pages and ask for an analytical product repri ematwe. ] 4[60 Poin

San Bruno Blvd., South San Francis co, Califomla 9408 ~ ~
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COVER Two sides of biotechnology. (Background) Large-scale cell culture
has become a multimillion dollar industry, vital to the manufacture of vaccines,
monoclonal antibodies, and other pharmaceutical products [1000-liter fermenter,
courtesy of Celltech Ltd., Slough SL1 4DX, United Kingdom]. (Foreground) By
selective breeding in the laboratory, rapid-cycling Brassica campestris plants have
been developed that will be useful in basic research, in improving crop
production, and as educational tools. See page 1385. [Paul H. Williams,
University of Wisconsin, Madison, WI 53706]
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Only the sample breaks down.

Brinkmann homogenizers make the difference

Rapid action preserves
biological integrity.

Brinkmann homogenizers take

advantage of mechanical
shearing and cavitation to
assure you of uniform
sample breakdown in only
30 to 60 seconds. This
rapid action protects your
samples from inactivation
by heat generated during
prolonged homogenization.

|

—in 30 seconds.

Powerful, durable motors work For complete information or a demon-

harder...longer. stration, call or write:
Brinkmann homogenizers use Brinkmann Instruments Co., Division
heavy-duty, high-speed 700 W and of Sybron Corporation,

1600 W motors for high torque and
long life. They reach speeds of up to
27,000 rpm to disintegrate samples
efficiently and effortlessly.

One system meets all your
homogenization needs. s

Brinkmann homogenizers handle
samples from 0.5 mL to 25 L with 21

| 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.

| " generators, two motors, and a - =
complete range of accessories. Shaping the future. Brinkmann

INSTRUMENTS CO
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For a demonstration circle reader service number 159



Regulation of food
ingestion

ENTRAL secretion of the hor-

mone oOxytocin accompanies

states of satiety produced by eat-
ing and of nausea produced by toxins
such as lithium chloride (page 1417).
Normal animals and humans stop eat-
ing when they are full, and both also
avoid eating if they have developed an
aversion to a particular food. Coyotes, if
fed on baited sheep laced with the emet-
ic agent lithium chloride, will subse-
quently avoid attacking live sheep. Cho-
lecystokinin, a gut hormone, may be
active during normal feeding behavior
to produce satiety; when large doses of
this hormone are injected into rats, it
mimics the nausea-producing activity of
lithium chloride. Verbalis ez al. show
that these various manifestations of the
regulation of food intake have in com-
mon a concomitant increase in the plas-
ma levels of the neural peptide oxytocin.
Plasma oxytocin rises in a dose-depen-
dent manner when cholecystokinin is
administered to rats. Other experiments
indicate that oxytocin secretion without
nausea can occur as a response to nor-
mal eating. These findings provide clues
to a neural-hormonal circuit that con-
trols one of the basic animal behaviors,
food ingestion.

High-pressure laboratories

TATIC pressure at the center of the
carth is about 3.5 megabars (0.35
terapascal); Xu ez al. have success-

fully generated pressures of this magni-
tude in the laboratory with a diamond
anvil apparatus and have calibrated the
pressure with an internal ruby fluores-
cence standard (page 1404). Previous
experiments at these extremely high
ressures had been hampered by inter-
ering fluorescence from the diamond
anvils. At pressures above 0.28 terapas-
cal the diamond fluorescence diminish-
es, and the ruby fluorescence can again
be measured by extrapolation of an
already established ruby scale. The
haifhcst pressure obtained, 0.55 terapas-
cal, is about three times as high as the
previous record. Application of this
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high-pressure apparatus should yield in-
sights into the structure of matter in the
interior of the earth and of other plan-
ets. Synthethic carat-sized diamonds
have recently become available, and an-
vils have now been made of this materi-
al (page 1419). Onodera et al. show
that synthetic diamonds have advan-
tages over natural gem-quality dia-
monds used in laboratory high-pressure
research in that they have fewer imper-
fections, greater strength, more isotro-
pic pressure transmission, and less varia-
tion in quality among individual anvils.

Beetles protect their turf
B EETLES that feed on leaves typi-

cally secrete an array of chemicals

that mitigate attack by a variety
of predators, both vertebrates and in-
vertebrates. The larvae of a willow leaf
beetle, Plagiodera versicolora, secrete a
mixture of monoterpenes that deter
other insects, including adults of their
own species, from feeding on the leaves
occupied by the larvae (page 1408).
Raupp et al. found that placing live or
dcaf Eu'vac on a leaf or coating the leaf
with the natural excretion of the larvae
protected the leaf from being eaten by
adult Plagiodera. Similar experiments
showed that the larvae were able to

diminish the eating of leaves by larvae.

of another willow-leaf eater, Nymphalis,
presumably by the action of the mono-
terpene secretions. The demonstration
that secretions by one species of insects
influence the feeding behavior of other
insects adds one more use to the vast
assemblage of chemical substances pro-
duced by insect herbivores.

University-industry
research relationships

B IOTECHNOLOGY faculty mem-

bers who receive support from

industry publish more, are more
involved with professional and universi-
ty activities, apply for more patents, and
earn more than their colleagues without
such support (page 1361). Blumenthal
et al. surveyed more than 1200 faculty
members at 40 large universities in an

attempt to measure the benefits and
risks of university-industry research re-
lationships (UIRR’s). The survey re-
spondents were members of the depart-
ments judged to be most likely to con-
tain faculty conducting research involv-
ing the new biotechnologies: biochem-
istry, molecular biology, genetics,
microbiology, biology, cellular biology,
and botany. The findings from this
survey should be reassuring to the uni-
versity community. Faculty with indus-
trial support showed higher productivi-
ty than other faculty as measured by the
number of publications and involve-
ment in professional activities, with no
reduction in time devoted to teaching.
Possible risks to the university were
identified in the areas of secrecy, a
tendency to perform applied research or
research of a commercially oriented na-
ture as opposed to basic research, and
potential conflicts of interest. Universi-
ties should structure their UIRR’s so
that the benefits of such arrangements
can be preserved and the adverse effects
minimized.

Overlooked plant
resources

HROUGHOUT history people

have used perhaps 3000 plant

species for food. Today, most of
the world’s food supply comes from
only about 20 species (page 1379).
Vietmeyer calls attention to many for-
gotten and underexploited plants that
could be developed for use as food, fuel,
fiber, building materials, and industrial
raw materials. Some of these plants
already feed large numbers of people,
especially in the Third World, but have
received little attention from agricultur-
al researchers. Some are good sources of
protein, and others have remarkable
resistance to drought, tolerance to sa-
line soils, or abilities to fix nitrogen or
grow in marginal or worn-out agricul-
tural lands. Some of these plants are
threatened with extinction. Conserva-
tion and improvement of these valuable
plant resources should go hand in hand
with biotechnology in enhancing the
expansion of our agricultural resource
base.
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TEIELIC i T
OF
DISCOVERY

Now the most advanced, integrated and versatile
instrument for research light microscopy ... The Nikon
Microphot. So advanced it will enhance the very pro-
cess of discovery itself.

Available in two models, the Microphot FX has
a built-in camera, while the Microphot may be
equipped with any camera from Nikon’s FX system.

The Microphot FX microscope uses a micropro-
cessor and software program to provide flawless,
automatic photography. Features include binocular
focusing for photography with moveable 1% spot
metering or 30% averaging. FX direct-projection pro-
vides fast shutter speeds, maximum metering sensitiv-
ity, and reduced glare and flare.

Both the Microphot FX and Microphot allow you to
perform all viewing and analytical techniques in trans-
mitted and reflected light...with a single instrument.
You have the option of multiple functions simultane-
ously—photomicrography, image analysis, CCTV,
microspectrophotometry.

Discover the Microphot FX and Microphot for
yourself. Contact Nikon Inc., Instrument Group,

623 Stewart Avenue, Garden City, New York 11530.
(516) 222-0200.

Nikon

Extending Man’s Vision
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The Biotechnology Issue

resident Kennedy once invited a large group of distinguished scientists to the White

House for dinner and there remarked, “I think this is the most extraordinary

collection of talent, of human knowledge, that has ever been gathered together at the
White House, with the possible exception of when Thomas Jefferson dined alone.”

Adapting this observation to the new biotechnology industry, we might say that we are
today mobilizing the most amazing collection of brains for a new technology since Louis
Pasteur worked alone. The biotechnology industry has been around for a long time, starting
with the herb doctors and wine-makers of ancient civilizations. For deliberate application of
the problems of science to the needs of health and the economy, however, Louis Pasteur is
unique. He represents in one person the combination of pure research and practical
application that is the hallmark of the current biotechnology industry.

In Pasteur’s early studies he pursued the academic problem of optical antipodes,
performing his classic work on the separation of dextro and levo tartaric acids. He also
petformed his seminal studies on the spontaneous generation of life, demonstrating that
fermentation was the product of living cells and that life was necessary to create new life. His
understanding of microbes and their behavior was the handle in his generation that
recombinant DNA is in ours. Pasteur’s genius and the smaller size of his scientific world
produced a different relationship, however. Pasteur personally was involved in one major
industrial application after another. He discovered the cause of the souring of wine and beer,
thereby providing enormous economic savings for his own country as well as England and
Germany. He corrected the devastation of the silk industry by identifying the parasite
preying on the silkworm. He developed the technique for attenuating viruses and protected
chickens from cholera. He then studied the disease of anthrax and demonstrated the
protection of sheep in one of the great experiments illustrating the scientific method. In the
culminating act of his incredible career, Pasteur saved the life of a young boy who had rabies
by giving him ground-up tissues from organs of infected animals.

The modern technology industry parallels in uncanny ways the approach of Louis
Pasteur. Its hallmark is the continuously changing line between basic academic research and
practical industrial applications. Basic research in academia leads to applications in industry.
Questions posed by industrial problems generate new academic initiatives. To the credit of
many modern biotechnology companies, they have become more permissive in allowing
their scientists to publish and less secretive in regard to their procedures than the pharma-
ceutical industries in the past. It is a farsighted approach, since secrets are difficult to secure
and the industry itself thrives on the constant interaction with academia.

This issue of Science deals with new advances from which new medicines and industrial
products may be produced. Even those who do not like broccoli will have to concede that a
member of the broccoli family that goes through its life cycle in 6 weeks can provide a
powerful research tool for plants (Williams and Hill). Vietmeyer describes some “poor
people’s plants that may provide more new bases for industrial crops than the 20 species on
which most modern agriculture now focuses. Parkman discusses those diseases for which
bone marrow transplantation is most appropriate, a technology whose importance is
accentuated vividly by the Chernobyl disaster.

Arathoon and his colleagues describe the improving expertise in growing large amounts
of mammalian cells, a critical requirement for such products as vaccines, interferons, and
monoclonal antibodies. Blumenthal provides insight into the opportunities and hazards of
university-industry relations, and Dibner discusses the growth of biotechnology in Europe.
Weetall and Pitcher describe factors involved in scaling up an immobilized enzyme system.

It is worth noting that Pasteur operated with an incredible freedom not given to
modern researchers. His treatment of the boy bitten by a rabid dog was done without
extensive field trials, which would have delayed its application for years. His studies on
soured wines and diseased silkworms were not greeted with cries that he was introducing
organisms into the environment. Allowing one genius unparalleled freedom is easier than
attempting to control a boisterous and explosively growing technology. Pasteur’s willing-
ness to take risks for good cause and to tackle academic and practical problems with equal
enthusiasm are standards of conduct that have aged as well as the wines he preserved.

—DANIEL E. KOSHLAND, JR.
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MMS-80
The complete solution
for fermentation gas analysis

The analysis of fermentation gases is one of the most important steps in the control of reactions taking place in the bio-
chemical processes. And, as many biotechnology companies advance from research to pilot plant to full production, the need
for accurate Rq values and gas balance of off-gases during fermentation is critical. s The VG MM8-80 can rapidly measure
in situ a wide range of off-gases from more than 40 fermentors, with the facility to have total computer control of the
monitoring, including establishing fermentor priority, all within a few seconds of reaction time. s The power of the MM8-80
system is attributable to the magnetic sector mass spectrometer, which is capable of analyzing gases with molecular
weights up to and in excess of 200 AMU, with an accuracy of +0.1%. The ultimate detectable level can be as low
as 10 ppm. = The gas analyzer and multipoint sampling systems are controlled by the integral computer. The
exclusive VG Fermentor Management System establishes a priority mode for each fermentor so that you
can control new fermentation reactions as they start or reactions requiring constant attention with a
higher degree of frequency. = The MM8-80 is an analytical tool that can provide accurate control
information, rapidly monitor your processes, and assure you of a cost-effective operation. =
We'd like to tell you more about the capabilities of the MM8-80 and how it can aid you
in the complete solution for fermentation gas analysis.

VG INSTRUMENTS Mass Spectrometers

Gas Analysis MS
AL . \/G Instruments, Inc. _
=— == 300 Broad Street Isotope Ratio MS

== Stamford, CT 06901 st mt?,gg:aﬁ,';'MS
~ (203) 322-4546 Circle No. 233 on Readers’ Service Card




The doctor is in.

Research projects often set their own hours and create their own deadlines.
Quite simply, your work doesnt quit at quitting time.

At Amersham, we understand the demands of your work and try to gear
our services to meet your needs.

Our customer service representatives are available from 7:30 a.m. to

6:00 p.m. central time. Orders for in-stock items placed by 2:00 p.m. central
time will be processed and shipped that same day. In most cases, you'll
have the materials you need by noon the next day. We can still process and
ship orders received up to 6:00 p.m. (7:00 p.m. Eastern—4:00 p.m. Pacific)
for a modest charge.

When you need special information on product application or anticipated
performance, a simple toll-free call can put you in touch with one of our
technical service representatives. Most are Ph.D!s with bench experience,
and all are well informed on the newest applications. Our doctors are also
available from 7:30 a.m. to 6:00 p.m. central time.

Amersham, the right prescription for your research needs. Let us serve you.
just as we've been serving researchers worldwide for almost 40 years.

Write or call today for our free Research Products Catalog and Price List.

Amersham Corporation
2636 South Clearbrook Drive, Arlington Heights, lllincis 60005
1-800-323-9750/312-364-7100 e Technical assistance: (312) 593-7973/(800) 341-7543

Almersham
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Printed in US.A.

Amersham is a trademark Visit us at ASBC, booths D9-D11
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There Are Two Methods That
Achieve Detection of <1 pg DNA

1

2 3 1 2 3

For years you used autoradiography
because it was the only method providing
reliable sensitivity. Now you can detect
single-copy genes without the risk, expense
and complications of radioactive labeling.
With BRL BluGENE™, you can detect
DNA consistently at levels as low as

0.25 pg.

Better than autoradiography
Stable probe: BRL BluGENE™ detects a
biotin-labeled probe that remains stable—
and usable—for at least 1 year. Radioactive
probes decay within a few days.

Faster results: With BuGENE™ you
can detect single-copy genes in less than

1 hour, and full color development is com-
plete in just 3 hours. Autoradiography
could keep you waiting overnight.

New conjugate improves
sensitivity

The new streptavidin-alkaline phosphatase
conjugate developed at BRL achieves

BRLs is

Nonradioactive

greater sensitivity than previous nonradio-
active methods. The high ratio of active
enzyme to active streptavidin allows better
visualization of low levels of DNA. Hybrid-
ization studies at BRL using pBR322
containing the 1.1-Kb Mst Il fragment of
the human 8-globin gene have shown that
BluGENE™ routinely detects 0.25 pg of
insert DNA from 1.25 pg of EcoR I-digested
plasmid.

See for yourself

BRL'’s expertise in nonradioactive detection
has resulted in a kit that’s both sensitive
and easy to use. BuGENE™ detects DNA
on nylon or nitrocellulose filters, without
expensive equipment or complicated proce-
dures. Ask for the BluGENE™ protocol

and brochure to see for yourself.

For research use only.

After 3 hours a single-copy human
B-globin gene was detected using
autoradiography with an intensify-
ing screen (left) and BluGENE™
(right).

Samples of a plasmid containing the
1.1-Kb Mst II fragment of the human
B-globin gene in the EcoR I site of
pPBR322 (Chang, J. C.and Kan, Y. W.
(1982)N. Engl. J. Med., 307, 30) were
labeled by nick translation with
[a-?P]dATP (1.5 x 10° dpm/ug DNA)
(left) or biotin-11-dUTP (right) and
hybridized to Southern blots for 18
hours under identical conditions.
Lane 1 contains sheared herring
sperm DNA (1 pg) and EcoR I-
digested plasmid (5 pg DNA: 4 pg
vector in the upper band and 1 pg
insert in the lower band). Lanes 2 and
3 contain 2 ug and 10 ug, respec-
tively, of EcoR I-digested human
genomic DNA.

BRL

Bethesda Research Laboratories

Life Technologies, Inc.

P.O. Box 6009

Gaithersburg, Maryland 20877 U.S.A.
Telex: 64210 BRL GARG UW

To Order: (800) 638-8992
Tech-Line™: (800) 638-4045

In Maryland and outside the U.S.:
(301) 840-8000

GIBCO/BRL

Life Technologies, Inc.

2260A Industrial Street

Burlington, Ontario

Canada L7P 1A1
ToOrder/Tech-Line™: (416) 335-2255
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Take a close look at us...

see why were
uniquely qualified
to take a close
look for you.

When you are searching for a laboratory to do toxicological testing take a close look at us. We
incorporate the latest protocols with state-of-the-art equipment, and employ more of the most
qualified people — to assure that the industry’s highest standards are met. Nearly all of our
Toxicology Study Directors are members of the Society of Toxicology and certified by the
American Board of Toxicology. Each of our pathologists is board certified or board eligible.

We also employ testing methods and equipment that most other laboratories don’t. Such as
conducting reproduction/teratology studies using the inhalation route of exposure. Doing all
clinical chemistry/hematology and analytical validation on studies in-house. Conducting the
full spectrum of studies for FDA or EPA approval. And having nose-only and whole body
inhalation chambers for studies ranging from acute to chronic in duration.

In addition, as a member company of an international organization, we bring to our sponsors a
broader knowledge of both protocol design and worldwide regulatory requirements.

So before initiating your next toxicological study, contact us. We're here to help you take a
close look at your product, accurately and on time.

Toxicology testing...we do it right the first time. On time.

HH 3’

. 5o 2 ¢
Bio/dynamics, Inc. 6o

Results you can trust.

Mettlers Road, East Millstone, New Jersey 08873 « (201) 873-2550

TOXICOLOGY + INHALATION TOXICOLOGY + PATHOLOGY + METABOLIC AND ANALYTICAL CHEMISTRY + QUALITY ASSURANCE -+ FACILITIES MANAGEMENT
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A 6,000 V Constant Power Supply with Unequalled
Versatility for Electrophoresis Work

The new E-C Quantum 650 delivers so many constant power options you
may never need to buy another power supply. High voltage range (6,000 V)
for DNA sequencing, HV isolelectric focusing, other advanced work. Low
voltage range (2,000 V) for multiple SDS gels, general electrophoresis,
electroblotting, immunoassays. Constant power to 200 W. Constant voltage to
6,000V. Constant current to 350 mA.

Four power outlets let you run up to four procedures simultaneously.
Digital LED readout. Automatic 3-mode crossover. Full E-C safety features.
Adaptability to any E-C or similar cell. Only $2,495 f.0.b. St. Petersburg, FL.

To place an order or obtain more information, call Technical Service
collect at 800-624-2232 (in Florida 800-282-7932). Or write E-C Apparatus
Corporation, 3831 Tyrone Boulevard N., St. Petersburg, FL 33709. Telex:
51-4376 HALA.

Order an E-C Quantum 650
through June 1986,

get a free plug-in Digital Run Timer.

the k-
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Greenwich Observatory (RGO) from its
home at Herstmonceux Castle in Sussex.
Sadly the situation seems to be that the
British Science and Engineering Research
Council (SERC) has decided to decrease
support for optical astronomy, but rather
than say so, has tried to persuade British
astronomers that such a move of the RGO
would somehow be “a good thing.” Last
year SERC set up a panel to review the
future of the two royal observatories (at
Herstmonceux and at Edinburgh). After 8
months of deliberating, the panel found no
good reason, either scientific or financial, to
change the status quo. It is ominous that
SERC has not published the report of this
panel, although its findings are well known
in the astronomical community.

SERC's stated preference is to move En-
gland’s national observatory of more than
300 years’ standing to the capital of Scot-
land, to merge with the Royal Observatory
Edinburgh (without apparently considering
the more logical move in the opposite direc-
tion). Dickson quotes SERC as stating that
“the benefits to RGO of a campus associa-

tion are considerable.” It is hard to imagine
what SERC has in mind. For the past 20
years we have collaborated very successfully
in both teaching and research with Sussex
University, just 20 miles away. In this time
some 60 students have received doctorates
in astronomy, of whom nearly half were
supervised by RGO staff. In addition, RGO
staff are collaborating with 12 groups on
instrumental projects and in the past year
alone have published research papers with
astronomers from more than 50 British and
foreign research centers.

While the operation of the La Palma
Observatory is our major project, the activi-
ties at the RGO are considerably more
extensive than Dickson’s briefing suggests.
We, the staff of the RGO, believe that the
RGO is not only an important modern
observatory but also part of our British
national heritage which must be saved. We
are not against the idea of change if some
real benefit to astronomy is likely to come
from it. However, we believe the opposite
to be the more likely outcome and do not
think there is any justification for the up-

heaval which will be caused to some 150

families in addition to the destruction of the

oldest nationally funded scientific institu-

tion in Britain and considerable disruption
to the national astronomy program.

MARGARET PENSTON

Royal Greenwich Observatory,

Herstmonceux Castle,

Hailsham BN27 1RP, England

Erratum: In the Technical Comment “Measurement of
brain deoxyglucose metabolism by NMR” (9 May,
776), the first sentence of the second paragraph sho d
have read, “The agreement between the NMR curve and
the data of Sokoloff is remarkably close between 40 and
120 minutes after administration of deoxyglucose.”

Erratum: The author note for the article “Safe;
our n'uhtary ce systems” by Michael M. Ma ﬁ' (18 Apr .
p- 336) sho d have stated that the article wil apgcar in
the Aspen Strategy Group’s forthcoming volume
Stability in Space, to be published by the University Prcss
of America in 1986.

Erratum: The fifth sentence in M. Grangcr Morgan’s
editorial “Risk research: When should we say “enough™
(23 May, p. 917) should have read, “But suppose that
after sngmgcant cffort a risk is not demonstrated.”

These all-new positive displacement metering pumps are valveless, variable,
versatile, accurate, dependable, rugged and economical fluid handling tools fitted
for corrosive chemical duty—like all other FLUID METERING products —but offer more:
W More consistent accuracy through greatly reduced dead volume and thereby improved bubble control
B More diverse flow control options, including dial indicator, micrometer, and 4—20 milliamp stroke
rate controller @ More new motor drive options, including safety “V" belt drives to minimize component
stress and variable stroke rate drives to give you control of both stroke length and stroke rate—the ultimate
laboratory fluid control system B More volume per stroke through increased maximum stroke length
setting, via a simple stroke-length adjustment knob l More range through an expanded field of practical
control—1% stroke to stroke displacement accuracy or better down to 4% of total pumping range, and
there is more—a dispenser option, pulse dampeners, etc., etc., etc.

FLUID wererine, inc.

P.0. Box 179 - 29 Orchard Street - Oyster Bay - New York 11771 - TELEX 5101001281

THE ULTIMATE IN LABORATORY FLUID CON'I'HOI....

f!zi

Umun POSITIVE lllFLlIll(l! REVE
METERING PUMP WITH VARUABLE STRDKE LINGTH & illl[ RATE

~-—~-HODEL QA 1800--—— |
@ FLUID wereans e

3 ONCHARD STREST DYSTIN BAT K 1 )

Model QA 1800-CKC
with dial indicator
$825 F.0.B. FMI

without dial indicator
$750 £.0.B. FMI

=0 THE WHOLE STORY
FOR\}‘IRITE OR CALL
TOLL-FREE
800-223-3388

TE
|N NEW YORK STA
CALL 516-922-6050
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High Performance Cation
Exchange Chromatography

I ! |
0 10 20 Minutes

Purification of yeast mitochondrial Cl tetra-
hydrofolate synthetase isoenzyme. Sample
courtesy of Karen Shannon, U.C. Berkeley,
Dept. of Biochemistry. Sixty-eight percent of
the enzyme activity eluted in the indicated
fraction.

1414 Harbour Way South Also in Rockville Center, NY; Hornsby, Australia; Vienna,
Richmond, CA 94804 Austria; Mississauga, Canada, Watford, England; Munich,

B ’ o MD (415) 232-7000 Germany; Milan, Italy; Tokyo, Japan; Utrecht, The Nether-
800-4-BIO-RAD lands; and Glattbrugg, Switzerland.
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Cellular Engineering®
technology

No. 5 in a series of reports

Large-scale production—
secreted proteins for clinical use
at a very competitive price.

Mass Cell Culture
Technology for
Production of Secreted
Cell Products

The ACUSYST series cell culture systems are utilized for production of secreted proteins from mammalian cells.
Patent-pending hollow fiber technology and sophisticated process controls ensure a high-quality product.

If you are assessing your needs
for scale-up of mammalian cell
products, we would like to work
with you. From research,
through clinicals, to scale-up for
production, we have a program
for your needs. Supernatant or
purified clinical grade material
can be prepared under Good
Manufacturing Practices (GMP)
with attention to the ever-
changing concerns of the
Bureau of Biologics. Pricing is a
function of cell line productivity,
quantity requirements, purity

specifications, and delivery
needs.

Large-Scale Production in
your facility, or ours?

As the biotechnology and
pharmaceutical industry grows,
there is an increasing need for
secreted proteins from
mammalian cells. Production of
these proteins after the
laboratory scale has been of
increasing concern. Decisions
about production technologies
and purification schemes must

be addressed. Endotronics, Inc.,
and Summa Medical Corporation
formed a joint venture in
February 1985 to produce
proteins in a GMP facility, using
proven automated Hollow-Fiber
technology. We then purify the
proteins to appropriate
specifications and deliver it on a
schedule set by the client.

Supernatant through clinical grade material can be
delivered to your specifications. The purification
schemes are discussed between our respective
research staffs to incorporate your input with our
expertise.

The correct choice of a mass
cell culture technology during
the early stages in the
development of biotechnology-
derived product is critical to
successful commercialization in
the future. The culture
technology chosen today must
be capable of producing the
product economically so it can
effectively compete in the
marketplace.

There are a variety of
technologies currently available
for mammalian cell culture
including roller bottles,
continuous stirred tank reactors,
airlift fermentors, hollow fibers
(ultrafiltrative and microporous),
encapsulation and ceramic

A B-1 1]

Production of Mammalian
Cell Products




GMP production of biologicals for
biotechnology and pharmaceutical use.

With several types of production systems available,
we can address very small to very large quantity
requirements. Communications during production and
purification keep you informed on status of work
effort.

matrix technologies. Economics,
feasibility, and ability to deliver
product consistently are the key
factors in choosing a cell
culture technology.

The ACUSYST-P technology is the
most economical cell culture
production technology available
today. It incorporates a patent-
pending hollow-fiber technology
that.for the first time allows the
use of hollow fibers from research
to production scale. The benefits
of hollow-fiber technology for
mammalian cell culture have been
known for over 10 years. Not until
the development of the ACUSYST-
P system has this technology
been useful on a commercial
scale.

Production Data

Production data will vary
depending upon the cell line used
in manufacturing. The stability of
a cell line, nature of protein being
produced, and process control
parameters will determine the
efficiency of a cell line in
production for long periods.

In the example shown below, the
cell line was an average producer
in stationary culture (concentration
of 40 ug/ml after 4 days). This
hybridoma cell line produced over
70 grams during the 3-month
production run.

Production: IgG2A Cell Line

Contract
80 Completed

Quantity,
grams 40

(cumulative)
30

Harvest
begins
Sampling
begins

20
10

0 5 10 15 20 25 30 35 40
Days

A 70 gram production run, completed in 3 months from
cell line inoculation. Delivery schedules, final product
purity, and quantity requirements are discussed with
each client to arrive at the lowest cost possible, in the
shortest period of time.

The Need for Process Control

Successful large scale culture of
mammalian cells is an operation
requiring good timing and strict
control. Detailed knowledge of the
cell line’s metabolic
characteristics is the first
requirement. This data is often
derived during the research phase
of a cell line’s development and is
used to define the parameters
used by the ACUSYST-P system to
control the bioreactor
environment.

Purification system is flexible
Milligrams, grams, kilograms —
depending on client needs. The
path leading to product
acceptance and marketing
requires eacn scale at some point
along the way. Flexibility of scale
is a basic necessity for a full
service contract manufacturer.

Purification system is designed
specifically to be in full regulatory
compliance. Total system
configuration — hardware, media,
procedures — are under GMP for
human-injectable biological
products. Product analyses meet
or exceed guidelines by Bureau of
Biologics.

Our facility meets or exceeds all GMP facility
guidelines. We apply appropriate procedures to
comply with production of biological standards as set
by the regulatory authorities. Our Drug Master File is
available for referencing also.

Facilities for Commercial
Volumes ...

This production facility has been
designed and validated to
operate under GMP guidelines.
The production plant has
separate areas for performing
the specific work effort required
to deliver secreted cell products
on time. Separate air handling
systems, water for injection
systems and sterilization, and
tight standard operating
procedures are in place.
Appropriate records are
maintained according to GMP
guidelines to ensure that the
production methods meet FDA
regulations. The partnership has
a Drug Master File (DMF) on file
with the US FDA.

Get more information.
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Higher Cell Density.
- Higher Product Concentration.
Lower Cost Per Gram.

Automated Cell Culture Systems
From Forma/Endotronics

Now there's a proven way to
produce secreted cell products from
cultured mammalian cells or tissue,
with less serum and less time and
attention.

The Acusyst-S™ from
Forma/Endotronics is compact and
flexible. Experiment design is your
choice. Results are precise and
reproducibility is excellent.

And for perifusion cell culture, the
Acusyst-M™ is a completely
integrated hollow fiber system. Fully

programmable, simple to operate,
microprocessor controlled and >
inexpensive to use.

Cultureware sets are pre-sterilized to
speed set-up. And all functions
including gassing, feeding and
harvesting are automatic.

Learn more about the beauty of

automated cellular engineering. o
- Free Offer! . i

A handcrafted silk rose for your time and
interest in the Acusyst™™, Call toll-free for '
detailed literature, performance reports

and information about customer seminars. .
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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his year, before you pay hundreds

of dollars more in taxes than

necessary, discover how simply

you can turn that
money into savings with
SRAs—Supplemental Re-
tirement Annuities from
TIAA-CREF.

SRAs are flexible,
highly competitive, cashable
tax-deferred annuities—
totally separate from your
basic retirement plan.

$443,756

Savings account, CD,
money market fund,
othertaxable plan

I8 TIAA Supplemental
Retirement
Annuity

8264440

$154,511

10 years 20 years 30years

All figures are based on 1986 tax tables alr'ui assume

10% snterest, contrib of $100
monthly ($2,600/year), a joint income of $42,000, the
tandard deduction and four tons and a 1.5%

expense charge deducted from each SRA contribution.
The 10% rate is used solely for illustrative purposes;
other rates would produce different actual results.

Every dollar you put into SRAs
means a dollar less of income that is
taxable. You'll see the difference in your
first paycheck after starting SRAs:
Right away you have more savings, less
taxes withheld.

A double tax break. TIAA-CREF
SRAs not only reduce your current

taxes, they also give you the benefit of
tax-deferred earnings. As you can see
from the chart, this can add thousands
of dollars to your savings over the long
term.

SRAs are similar to IRAs, only
better: You can usually tax-defer more
through SRAs. Often up to 20% of your
yearly salary, versus $2,000 a year
through an IRA.

hat’s more, your money is
accessible in SRAs. Under current tax
laws, you can withdraw SRA savings
without the penalties you pay for early
withdrawals from an IRA. You only pay
ordinary income taxes on the amount
you receive from SRAs.

An outstanding opportunity to

increase your savings. Besides

these special tax advantages, you get all

these other benefits:

= TTA As high yield and low risk

= CREF’s competitive stock market
performance

= built-in lifetime income

= convenient, automatic savings from
each paycheck

= fully vested funds, 100% owned by you.

Start a TIAA SRA now and earn
a 10% rate of return. TIAAs
current credited interest rate is gener-
ally higher than you can get in CDs, money
market funds or savings accounts...and
it's guaranteed through February 28, 1987.

CREF’s rate of return, because it is
based on stock performance, is variable
and cannot be guaranteed. For 1985,
CREF’s net rate of investment return
was 32.9%—outperforming the 27.17%
average return of the 490 general equity
mutual funds tracked by Lipper Analyti-
cal Services, Inc.

For more information, return the
coupon below. Or call our toll-free
number:

800 223-1200

A free Folon poster. Our illustration
is by the Belgian artist Folon. A limited
edition of full-color posters has been
reproduced from the painting. To request
one, check below.

Federal tax legislation now pending may
impose restrictions and penalties on early
withdrawals from SRA-like vehicles and may
also reduce the amounts that may be contributed.
In addition, current federal pension law may
require your spouse’s consent to a cash
withdrawal.

I— .V.\ TIAA-CREF __I
730 Third Avenue

New York, NY 10017

Offices in Atlanta, Boston,
Chicago, Dallas, San Francisco
and Washington, DC. area

_Yes, I'd like to turn taxes into savings.

|
I |
| |
I |
I [ Please send me more information about I
SRAs. I understand SRAs are available only
I to staff members of colleges, universities, I
independent schools and other nonprofit
I educational and research organizations. |
| |
I |
I |
| |
| |
| |

[OT4d also like a free Folon poster.

Name

Institution

Address

City




LAB-LINE®

WAIER
BATHS

WE’VE MADE ONE JUST FOR YOU!

Seven models ranging from 3 to 44 liter
capacity.
Seamless stainless construction
eliminates leaking and rusting bath
chamber.
Rounded corners for easy cleaning.
Temperature control of +0.5°C and
uniformity of =0.25°C ensures accurate
test conditions.
Dual hydraulic thermostats provide
reliable performance and protect
samples.

» Circuit breakers prevent electrical
overload damage.

« Temperature range to 100°C with
optional cover.

« Fully insulated body prevents heat loss,
keeps exterior surfaces cool.

» U.L. and C.S.A. listed.

For More Information Contact:
LAB-LINE INSTRUMENTS, INC.
15th and Bloomingdale Avenues
Melrose Park, IL 60160

Call toll free: 800 323-0257

In lllinois phone: (312) 450-2600
Telex:6871028 LBLIN UW

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
healing

* Mimics the effects
of ras oncogene
transfection

¢ |[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
pyOQ 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 (22a.a.), itis
indistinguishable from TGF- beta prepared from
human sources.

TO ORDER: Call 1 (800) 328-2400 orto 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.

b R & D Systems, Inc.
Q 614 McKinley Place N.E
Minneapolis, MN 55413
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JENA

BIRTHPLACE OF MODERN OPTICS

JENAVAL - JENALUMAR

LOOK INTO THESE EXCEPTIONAL FEATURES.
THEN DISCOVER THE COMPETITIVE VALUE.

INSTRUMENTS
170 E. KIRKHAM AVE. « ST. LOUIS, MO 63119
Circle No. 135 on Readers’ Service Card

JENAVAL Transmitted Light Research

Microscope

You get super wide-field of
view for more information at a
glance, with image content in-
creased threefold. (Index 25, 32
with 8” of magnification changer.)

Infinity corrected Plana-
chromatic objectives give crisp,
flat images at every magpnification.

# The ergonomic design

~ achieve new levels in user com-

fort and convemence mcludmg
al t

me for an appointment.

0O JENAVAL

NAME

1
i

SEILER INSTRUMENTS
170 E. Kirkham Ave., St. Louis, MO 63119

I'm interested in a no-strings-attached free demonstration. Contact

. $4,

Koehler and 6V/25W Halogen
illumination.

Rotatable mechanical
stage allows full specimen
orientation, with convenience of
low-position coaxial control.
Other features allow quick
introduction of Nomarski and
other accessories, convenient
focusing, user control.

00, basic model.

0O JENALUMAR

COMPANY/INSTITUTION

ADDRESS

CITY,

STATE

ZIP,

PHONE




THREE-COLOR
ANALYSIS

WHILE OTHERS ARE WORKING ON IT... WE MADE IT WORK

WITHOUT
COMPROMISE

Newly available markers, such
as COULTER CLONE® 2H4
and 4B4 for assessing immune
status!? of patients with auto-
immune and immunodeficiency
diseases, such as AIDS, have
sparked interest and desire to
perform three-color analysis.
The EPICS® 750 Series Flow
Cytometers are the best com-
plement to this exciting marker
technology The separation of
monocytes and lymphocytes
is better, the gating discretion
is greater, and most importantly,
the results are more accurate
than those attainable on any
competitive instrumentation.
The reason is simple: only the
EPICS 750 Series instruments
simultaneously measure three-
color immunofluorescence,
Forward and 90° Light Scatter.
This takes the compromise
out of three-color fluorescence.

Fig.land 2

Three-color samples labeled with T4
Texas Red, 2H4 RDI and 4B4 FITC.
Analyzed on EPICS 752 System.

Phenotypes

1. Triple Negative
2. 2H4

3T4 .

4. 2H4, T4

5. 4B4

6. 2H4, 4B4

7. T4, 4B4

8. T4, 4B4, 2H4
Courtesy of
Maryland Medical Laboratories

PHENOTYPES

PHENOTYPES

Fig. 2, AIDS Sample

s

Fig. 1, Normal Sample

1

7

WITHOUT
COMPLICATION

The PRISM processor is
integral to the EPICS 750 Series
instruments and makes this
Coulter three-color analysis
package work.

Right now, researchers are
using the PRISM processor to
display, analyze and sort
complex multicolor populations
from a single screen. Popula-
tions of all possible antibody
combinations can be clearly
visualized in real-time and in
either bar chart or isometric
histogram (as shown) configu-
rations for the most rapid
interpretation. With 500 EPICS
instruments in the field,
Coulter continues to lead the
way " in flow cytometry Now
Coulter is proud to bring you
three-color analysis that works.

REFERENCES:

1. Morimoto, Chikao, et al.: The isolation and
characterization of the human helper inducer
T cell subset. | Immunol, 134(6):3762-3769, 1985.
2. Morimoto, Chikao, et al.: The isolation and
characterization of the human suppressor
induceébfl‘ cell subset. ] Immunol, 134(3):1508-
1515, 1985.

*Epics sells more instruments than all
competitors combined

For research use only; not for diagnostic or
therapeutic use

FOR MORE
INFORMATION
CALL
1-800-ME-EPICS

@ EPICS DIVISION

@] OF COULTER CORPORATION, HIALEAH, FLA

AR TFULLY ADVANCING THE SCIENCE OF FLOW CYTOMETRY
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FoR ells in culture

to discovery in cell biology.
laser beam where you want it 19 T
® 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.

© 1986, Meridian Instruments, Inc.
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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 possnble with the ACAS 470.
Selective sorting is achieved by destroying
unwanted cells via the laser beam, or by
physical separation through a unique cookie-
cutter selection method. In this way,
homogeneous cell progeny can be obtained
from a heterogeneous cell population.

Quantitative
Fluorescence Sty el
An alys i s interactions

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

zev:fm onabaey resulting fluorescence

analysisonlarge  T€PTESENS emitted light

numbers of cells  from targeted fluorescent
molecules, giving
three-dimensional
information.

Analyze
fluorescent
images

Circle No. 149 on Readers’ Service Card

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

Are you considering
instrumentation for

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

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

MERIDIAN

Bringing Analytical Power to
the Cell in Culture

Meridian Instruments, Inc.

2310 Science Parkway

Okemos, Michigan 48864
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DOCKING

RIBBONS

CPK SURFACES

CONNOLLY SURFACES

RESIDUE SUBSTITUTION

CHAIN BUILDING

REAL-TIME MANIPULATION

WINDOWING

DYNAMIC GEOMETRIES

DYNAMIC ENERGIES
APS

COLOUR CODING

When you

want to get |
inside the
protein, but
not inside
the code.

Now appearing on a screen near you!

For further information contact: The Sales Manager :

Chemical Design Ltd
Unit12, 7 West Way, Oxford OX2 0JB England. Tel: Oxford (0865) 251483 Telex: 837359
200 Route 17 South, Suite 120, Mahwah, NJ 07430 USA. Tel: (201) 529 3323
Rikei Corporation Shinjuku Nomura Bldg. 1-26-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo, 163 Japan. Tel: (03) 3451411
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The secret of their
success is very
simple:

their incomparable
quality!
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Your partner in science and health For further information please contact your local Kontron Company
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EINENSIERYENS

Komron Instruments Inc., 9 P\ymouth Street, Everett Massachusetts 02149

Telephone (617) 389-6400, TWX 6817 432
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Research

Get the results you want instant Rrofessional films, from35mm  white emulsions that meet the imaging

instantly with Polaroid instant t08 x10", you can be sure of capturing  requirements of virtually any research

films and i . ste the results you want, when youwant  condition. In the formats and film types
1ims and imaging systems. them. Whichmeans you really need.

Researchand developmentmay P you can document, What's more, we
be the (E]lace to experiment. But you review, or present offer youa comprehen-
shouldn’t have to experiment with your your findings with- sive range of instant
means of documentation. out delays. With * imaging systems. Cam-

For that, you want the most detailed accuracy. eras for photography of
effective and fastest method available Polaroid also laboratory set-ups. Copy
right from the start. You want, in short, lets you choose from stands for recording flat
Polaroid instant imaging. ‘ acomplete range of art or small objects.

With our full line of over 40 different B2 color orblack and Plus electronic imaging



Eralareid

instenElice

systems for recording from most types
of computers— PC’s to mainframes—and
from VCR’s as well.

Better still, you can doit all your-
self. In house, in complete confidential-

e ity. Without the delays
i, that outside services
3 : create.
E Infact, nomatter
. '8 where yourresearch

takes you, you can look

to Polaroid imaging
systems for the means

to handle any development.

Instantly. -

For the Polaroid Professional
Film Center nearest you, call toll-free
800-225-1618,9 a.m. to 6 p.m.
Eastern Time.

= Polaroid

© 1986 Polaroid Corporation “Polaroid”®
Circle No. 49 on Readers’ Service Card

development.

Uelephono

For more information, mail this coupon to Polaroid—l
Corporation, Dept. 659, P.0. Box 5011, Clifton,

NJ 07015.

Please send me information about:

O Polaroid Professional Films for Scientific Imaging

O Polaroid Instant Imaging Hardware

I
|
Company I
I
I

sceuﬂ




The SPF-500C

spectroﬂunrnrneter
runs with a pretty fast crowd

1 1an
-

i g

status screen and two buult-m mtcroprocessors allow simple  today for complete mformatlon ‘

IMOAMINCO’

SLM Instruments, Inc. « 810 West Anthony Drive ¢ Urbana, lllinois 61 U.SA. * Tel. (217) 384-7730/TELEX 206079

See us at the Pittsburgh Conference at Booths 7054, 7056, and 7058
Circle No. 191 on Readers’ Service Card
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We're setting
New Standards in
restriction enzymes!

New! High and low concentrations:

O Key restriction enzymes now available in two con-
centrations: High Concentration >40 units/pl; Low
Concentration 8-12 units/ul. Choose to fit your
needs.

New! Standardized concentrations:

O For the most consistent products available. All
restriction enzymes are now provided at standard-
ized concentrations for maximum convenience and
minimum waste.

Free 10X buffers:

0 Available with every restriction enzyme purchase.

Superior selection:

O Over 60 enzymes including many unique enzymes
available exclusively from Boehringer Mannheim
Biochemicals.

© 1986 Boehringer Mannheim Biochemicals

PO. Box 50816 Indianapolis, IN 46250

Highest quality:

0 Stringent quality control and testing for purity and
activity.

Sealed-in reliability:

0 Consistent performance lot after lot, sealed into
leakproof, screwcap vials.

Exceptional stability: Guaranteed!

O Up to 18 months on most. None lower than 12
months. Each stamped with a control date as our
guarantee of full activity through that date. You
won't find this kind of guaranteed stability any-
where else.

Outstanding service:

O Fast, timely delivery, responsive customer service
and topnotch technical support—service you can
depend on every time!

Trust BMB to set the standards in Restriction

Enzymes for terrific results, time after time.

For more information, call your Boehringer

Mannheim Biochemicals representative today.

Committed to your growing needs in biotechnology.

BOEHRINGER SN
MANNHEIM £ g
BIOCHEMICALS g

Tel: 317-849-9350 800-428-5433 toll-free
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The programmable fluorescence detector for HPLC.

Like you perhaps, Sarah works
in a biochemistry lab where her
primary responsibility is analyzing
amino acids in the low picomole
range. She needs sensitivity —
without trading off selectivity.

Finally she’s found a fluores-
cence detector that lets her time-
program the optimum sensitivity
and selectivity for each derivitized
amino acid. What’s more, the
HP 1046A gives Sarah the op-
portunity to use phosphorescence
and chemiluminescence
detection at no extra cost.

AG04516

She can time-program both
excitation and emission wave-
lengths, automatically switching
wavelengths for different com-
pounds. The detector’s functional
keyboard and 32-character display
make it very easy to use.

The best part is that this new
detector gives Sarah all these fea-
tures for little more than the cost of
an ordinary fluorescence detector.

And it is so small and light-
weight it can be moved easily from
one HPL.C to another as needed.
It is fully compatible with any

HPLC system.
HEWLETT

A oaciano

For literature circle reader service number 181

Whether or not you’re work-
ing with the same types of
compounds as Sarah, there’s a
Hewlett-Packard system to match
your requirements. Exactly.

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

To have an HP Representative contact you circle reader service number 182

1353



© JANSSEN PHARMACEUTICA 1986

onnylon
~ membranes

| and g '
excell
visualization on
nitrocellulose

Western blot of HMW

protein standards on a charge-modified
nylon membrane stained with FerriDye.

p/OHZg

membranes.\ -

proteins.
Used on
normal or
charge-modified
nylon blotting
membranes,
FerriDye

is ten times
more
sensitive
than
Coomassie
Blue

or Amido
Black.

Select the best dye for your
protein research, call now, toll-
free to place your order.

JANSSEN

LIFE SCIENCES PRODUCTS

Western blot

of a total

extract

of lung
epithelial
cells on

a charge-modified

nylon membrane stained with FerriDye.

40 Kingsbridge Road, PISCATAWAY,
NJ 08854, USA
Tel.: 800-624-0137 Telex: 6853051

Turnhoutseweg 30, B-2340 BEERSE,
BELGIUM
Tel.: 014/60.31.33 Telex: 32.540
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You might

...ABOUT ANALYZING 2 '5eec-
YOUR D AT A ing your spreadsheet a little too
o thin. Or maybe you're starting

from scratch. But if you're serious about data analysis,
you're ready for SPSS/PC+" — a full software family that
brings you five high-powered ways to complete any data
analysis task.

Enter jt. SPSS/PC+ Data Entry™ —our latest option—
takes the effort out of entering and correcting data.

Analyze it. The SPSS/PC+ Base Package pro-
vides a powerful array of statistical and reporting
procedures.

Examine it. SPSS/PC+ Advanced Statistics™ lets you
get more serious with your data.

SPSSinc.

Table it. SPSS/PC+ Tables™ produces presentation-
ready tables instantly.

Chart it. SPSS/PC+ Graphics™ featuring Microsoft®
Chart creates show-stopping graphs and charts.

SPSS/PC+ products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc,, a leader in statistical software
for nearly 20 years.

So if you're serious about data analysis, step up to
SPSS/PC+. For details, contact our Marketing

Department. C ALL 1 /312/329-3500

SPSS Inc. * 444 North Michigan Avenue, Suite 3000  Chicago, lllinois 60611
In Europe: SPSS Europe BV. « PO. Box 115 » 4200 AC Gorinchem, The Netherlands  Telephone: +31183036711 « TWX: 21019

SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contact SPSS Inc. for compatible microcomputers. SPSS/PC+, SPSS/PC+ Data Entry, SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables and

SPSS/PC+ Graphics are trademarks of SPSS Inc. for its proprietary computer software. Chart and Microsoft are trademarks of Microsoft Corporation.

© 1986, SPSS Inc.
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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!

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 36mm 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

For literature circle reader service number 99
1356 For a demonstration circle reader service number 100



Announcing a new book from AAAS

AIDS

Papers from Science,
1982—-1985

Edited by
Ruth Kulstad, Science

syndrome (AIDS) that appeared in Science between August 1982 and
September 1985 are included in this volume. Arranged chronologically,
these 108 research papers and Science news reports show how far AIDS re-
search has come and provide an indication of the directions in which it might

go.

SOme of the most frequently cited papers on acquired immune deficiency

This fully indexed collection is useful not only for the experimental data and
conclusions, but also as an excellent source of references to AIDS work in other
major journals worldwide. An overview of research in AIDS to date is provided in
the introduction by Dr. Myron Essex, chairman of the Department of Cancer
Biology, Harvard University School of Public Health.

ca. 640pp.; fully indexed and illustrated
Hardcover $32.95, AAAS member price $26.35
Softcover $19.95, AAAS member price $15.95

Order from AAAS Marketing, Dept.‘A, 1333 H St., NW, Washington, DC 20005. Add $1.50 postage and
handling per order. Allow 4—6 weeks for delivery.

American Association for the Advancement of Science

13 JUNE 1986 1357




Now...THE DAWN OF A NEW

Whenever Zeiss has turned its

hand to the very fundamentals of

microscopy, microscopy has
changed.

In 1846 and the years follow-
ing, the reputation of the Carl
Zeiss workshop was established
based upon microscopes of un-
paralleled mechanical precision,

optical quality and reliability.

In 1866 Ernst Abbe, work-
ing with Zeiss, formulated his

“Theory of Image Formation in

the Microscope,” which made
possible the series production
of high-quality microscopes.

In ensuing decades Zeiss has
pioneered many of the major

advances in microscope produc-
tion and technique.

Now in 1986 a wider chapter
in the history of Zeiss micro-
scopy begins: Zeiss presents
microscopes with entirely new
infinity color-corrected “ICS
Optics” and unique system-
integrated “SI Architecture.”



At last, one microscope can per-
form all microscopic techniques
without complicated restructur-
ing of the instrument. And, most
important, with flawless image
quality and a consistent wide
field of 25 mm.

For biology, medicine,
the material sciences and the

ZE1sS AGE IN MICROSCOPY.

semiconductor industry, the
“Pyramids of Zeiss,” the new
Axioplan, Axiophot and
Axiotron microscopes, open
exciting prospects for the future.

Carl Zeiss, Inc., t Germa ‘

One Zeiss Drive, -Wes i
Thornwood, NY 10594. The Pyramids of Zeiss:

(914) 747-1800. The New Geometry for Microscopes.

For literature circle reader service number 160

For a demonstration circle reader service number 161



RESEARCH

.. tireless, accurate, and always
on time.

Together, they're called the
Sci-Mate® Software System, and
they produce everything from ini-
tial research to correctly refer-
enced manuscripts.

With the Searcher, a PC, and a
modem, search online databases
for the information you want. No
need to learn special languages
and symbols. The Searcher under-
stands and uses plain English.

With the Manager, replace a desk
full of index cards. File references

1360

from online databases, or enter
your own information. The Man-
ager keeps everything—references,
lab notes, memos, addresses—up
to date and in order.

With the Editor—an expert copy
chief—format your references in
one bibliographic style. Then
reformat them in another—
instantly. Pop a reference in your
manuscript or bury it in a footnote.
The Editor takes the tedium out of
responsible scholarship.

Hire the Sci-Mate® assistants. Indi-

vidually or together, they make re-

searchfast, simple, and productive.
Circle No. 214 on Readers’ Service Card

ASSISTANTS.

Cdl: 1-800-523-4092
Pennsylvania residents, call
1-215-386-0100, ext. 1418.

ISH
Institute for
Scientific Information®
3501 Market Street
Philadelphia, PA 19104

USA.

In the U.K.:

132 High Street
Uxbridge
Middlesex UB8 1DP
44-895-70016,
Telex: 933693 UKISI

© 1986 15!
29-4346
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One step beyond...

Experience new dimensions in Built-in-the-stand aperture and Find out how Leitz Diaplan and
biomedical research through the field diaphragms for true Orthoplan 2 microscopes can help
oculars of the Leitz® Diaplan and Koehler illumination down to you keep one step beyond the field in
1.6x objectives. biomedical research. Call or write

Orthoplan 2 research microscopes.
Designed to meet the Newly designed flatfield and
recommendations of leading widefield objectives for
research microscopists around the unsurpassed brilliance, contrast
\‘vorld. these new microscopes and absolute neutral color
teature: rendition.
® [.arge, high stability stand for Modular accessories for all
rock solid support. imaging techniques from
epifluorescence to interference
contrast.

for additional information or a
demonstration to E. Leitz, Inc.,
Rockleigh, NJ 07647. (201) 767-1100.




akes you one step
into the future.




Mettier PM400O




Introducing the new Mettler PM with DeltaTrac.
Designed to keep you and your weighing on track.

e new Mettler PM precision balance
with DeltaTrac prepares your lab for the
 future. From simple weighing today, to
sophisticated robotic systems tomorrow,
the PM is all the balance you need.
The PM introduces Mettler Deltalrac.
DeltaTrac’s active display monitors
balance capacity and guides you
through the weighing process.
Making your work easier. Keeping
you and your weighing on track.
Formulating is fast and accurate.
DeltaTrac’s new electronics virtually
eliminate lag-time. You get a true reading
while you pour, not while you wait.
Inside the PM'’s rugged shell we've

A
TN

built-in application software for check-
weighing, percentage determination,
piece counting, and unit conversions.
For simple weighing or integrated
into an automated lab, the Mettler PM
with DeltaTrac gives you unlimited
opportunity.
Take a step into the future
with the new Mettler PM. Nine
models, capacities from 110 to
4100 g, readabilities from 0.001 g to
0.1 g. For a copy of our 24 page
PM series balance brochure contact
Mettler Instrument Corporation,
Box 71, Hightstown, NJ 08520.
Tel. 1-800-257-9535.

MLl -

Analytical and Precision Balances O Industrial PrecisionScales O Thermal, Titrationand Density Instruments O Nationwide Service
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Mass ion

"The new force in bio

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 Wlth results that
outdate every other known separatlon method. ,

Giving you quantum savings in time and money.

Unique solid matrix!

Designed for highly efficient, ultra- w I H
fast extraction of proteins, peptides s
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
here is the ZetaPrep 100 for la-
boratory separations.

Economics you Just
can’t ignore!

Capable of one-step puri-
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.




exchan

process engineering!

Scale up to 720 liters per hour

15004

& BSA Binding Capacity ZetaPrep 3200 MCS /9
in grams ZetaPrep 3000 MCS (¥

UUOOOCCRR

OOO0O0CRR

'0‘5 0’0’%‘*‘%? = gl
A A 'O’O‘tg;;? Sl
"“'“gi ! } 200+ 4 ZetaPrep 3200
"’ "* ] ZetaPrep 3000
't‘ z%’yﬁyi_ﬁ*i&j " ]
| i ao: A ZetaPrep800
604 ¥ ZetaPrep 1000
wl by B o

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
leading biotech and drug companies " | 1 |
have gone from initial trials to routine % i
industrial processing in just a few [ ? ‘
months. Why you should try ZetaPrep v
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  ir& this ZetaPrep 3000 Multi-
prices. Your nearest LKB office delivers $?7id8e System, is used for

full-scale industrial bioproces-
fast. sing.

BROMMA
LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. +46(8)98 00 40, telex 10492
Antwerp (03) 218 93 35 - Athens-Middle East +30 (1) 894 73 96 - Copenhagen (01) 29 50 44 - Hongkong (852) 5-555555
London (01) 657 88 22 - Lucerne (041) 57 44 57 - Madras (044) 45 28 74 - Moscow (095) 255-6984 - Munich (089) 85 830
Paris (01) 64.46.36.36 - Rome (06) 39 90 33 - Stockholm (08) 98 00 40 - Tokyo (03) 293-5141 - Turku (021) 678 111
Vienna +43(222)9216 07 - Washington (301) 963 3200 * Zoetermeer (079) 3192 01
Over 60 qualified representatives throughout the world.

- —————————— - —— - - - -

3
i Get more facts fast! l
! [J Please send me more information [ I'd like to try ZetaPrep in my lab i
1 [ Have your technical representative contact me :
i
: Name E
! Title/Dept i
I 3 i |
: Organization :
| Address :
1
. Tel. No i
R e T e S L i SV R e SR )
ZetaPrep is manufactured for LKB by AMF Molecular Separations Division AI\VI =
358
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The new
MICRO-ISOLATOR System:
A revolutionary breakthroughin
animal housing.

A simple and versatile animal housing system
that offers greater microbiological control than
complex barrier rooms... but without the incon-
venience and inefficiency that barrier rooms
impose by limiting the movement of people
and animals.

The Principle

In effect, the MICRO-ISOLATOR System involves the
use of durable filter-topped cages that function as
“giant Petri dishes,” which are only opened withina
Class 100 workbench by personnel who observe
aseptic technique at all times? There are many benefits
to this unique miniaturization strategy. For example, ani-
mals from multiple sources with different microbiologi-
cal profiles have been housed in the same room without
cross contamination. Likewise, investigators can
experimentally infect animals in different MICRO-
ISOLATORS within the same room without interfering
with one another’s research ... and all of this can be
accomplished without the inconvenience of requiring
personnel to shower into or out of the room. Also, since

all manipulations are conducted in a Class 100 work-
bench, individuals allergic to animals are protected
from dander and therefore are able to work in comfort.

The complete MICRO-ISOLATOR System consists
of the individual MICRO-ISOLATOR housing units, the
STAY-CLEAN™ Laminar Flow Workbench, and the
service cart.

The MICRO-ISOLATOR Units

This system consists of an autoclavable plastic cage
and plastic filter frame with a static filter (now designed
for rapid replacement of the filter material), plus the
usual cage accessories. The plastic filter frame over-
laps the bottom portion of the cage and effectively
forms a giant Petri dish-like structure. Result: there is an
effective protection against microbial contamination
while still allowing for substantial gaseous interchange.
The MICRO-ISOLATOR is, in other words, a protected
microenvironment within any insect-controlled
macroenvironment.

MICRO-ISOLATOR units, fabricated of autoclavable
plastic material, are now available for mice, rats,
hamsters, and guinea pigs.




The Service Cart

The service cart completes
the MICRO-ISOLATOR
System by simplifying the
movement of all necessary
supplies to the laminar flow
workbench for servicing the
MICRO-ISOLATOR units.

& For More Information

Write or call Lab Products, In
5‘West Sprmg Valley Avenue, PO. Box 808,
Vlaywood, New Jersey 07607 or complete the coupon.
Phone 201/843-4600 or 800/526-0469.




B uzldmg the future

Success in tissue culture and
cell biology depends on creating
the right growth conditions.

Like a well constructed build-
ing, every variable — media, re-
agents and equipment — is vital
and must be carefully chosen for
quality.

Fisher’s new Biotechnology
Division is dedicated to provid-
ing you with the highest quality
products available, including:

® Cellgro™ cell culture media
from Mediatech. Convenient 1 li-
ter bottles, liquid and powder
formulations, low endotoxin lev-
els and prescreened for Myco-
plasma contamination.

Balanced salt solutions and buff-
ers are also available.

® Mycoplasma detection kit
from Gen-Probe. This simple,
hybridization procedure re-
quires no culturing, no infected
cell lines and no waiting! It
takes only one hour to know for
sure.
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o Affinity purified and mono-
clonal antibodies from Southern
Biotechnology Associates. Your
choice of fluorochrome, enzyme,
biotin, Texas Red™ or phycoery-
thrin labeled or unlabeled. Anti-
human, anti-mouse and other
animal species are available.

® The CLONEMASTER™ 96
well transfer device from Immu-
sine Laboratories makes home-
made devices a thing of the past.
This unique, stainless-steel de-
vice has precision-machined
pins that allow easy and precise
96 well transfers using only SpL
of supernatant.

For more information about
these products, or if you'd like
to learn more about our new
Biotechnology Division, please
use the reply card, write to us
at: 711 Forbes Avenue,
Pittsburgh, PA 15219, or call
412-562-8543.

Biotechnology Division
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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, past
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.
Boéhm-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

IIl.  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.
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NO FILTERS, NO COLUMNS,
NO CENTRIFUGES!

BioMag Separations are:
e Rapid
e Convenient
e No Filters, No Fouling
¢ No Centrifugation, No Aerosols

Fast and Easy for:
e Affinity Separations
e Impurity Removal
e Decolorizing
¢ Hybridization Assays and Immunoassays
e Cell Separations, especially Depletion

BioMag available coupled to:
e Charcoal
e Anti-Rabbit IgG
¢ Anti-Mouse IgG
e Amine, Carboxyl, Sulthydryl Groups
e Anti-Fluorescein
e Avidin or Biotin
e Protein A

Magnetic Separator Racks for
Microtiter Plates or Test Tubes Available.
Applications Literature Available

For further information call or write

H) Advanced Magnetics Inc.

45 Spinelli Place « Cambridge, Massachusetts 02138
" Telephone (617) 497-2070

Telex: 95-1417 TX Network BSN Ref: BIOC

Low Tech &ducalion
IN A
HiLGH TECH
WaRLO

Corporations and Classrooms in
the New Information Society

Elizabeth L. Useem

Are U.S. educational institutions being reoriented to de-
velop the skills necessary for a high technology society, or
is it a case of technological boom, educational gloom?
This new book in the AAAS Issues in Science and Technol-
ogy Series looks at collaborative efforts between education
and industry in California’s “Silicon Valley” and the Route
128 corridor around Boston, and suggests ways to forge a
stronger partnership for the future.

Hardcover; 256pp.; $19.95, $15.95 for AAAS members

Order directly from Macmillan, Inc., 866 Third Avenue, New
York, NY 10022. Include your member number from Science
label. Add $1.50 postage and handling per book.

Published by Macmillan, Inc. for AAAS
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Scientists
and
Joumrnalists

Reporting Science as News

Edited by Sharon M. Friedman,
Sharon Dunwoody, and Carol L. Rogers

This new book in the AAAS Issues in Science
and Technology Series examines the hu-
man aspect of the links between scientists and
journalists through the eyes of both. Scientists
and Journalists is an indispensable reference
for scientists, reporters, students, and anyone
interested in science communication.

Hardcover; 352pp.; $24.95, $19.95 for AAAS members

Order directly from Macmillan, Inc., 866 Third Avenue,
New York, NY 10022. Include your member number from
Science label. Add $1.50 postage and handling per book.
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Growing mammalian cells on a large scale is
not easy. Some lines are more difficult than
others. Success and failure in cell cul-
ture are separated by a fine line. Bio-
Response’s success is based on Mass
Culturing Techniques, the ONE
reliable system that’s flexible prod-
enough to accommodate uct har-
the most fastidious cell vest and
lines. How do we do it? extensive
MCT combines in- process control
vitro perfusion, in modular bio-
custom blended reactors designed for
low-protein each cell line. Although
media, the bioreactors look dif-
contin- ferent—from hollow fiber
uous cartridges to packed glass beds
to stacked flat membranes—all
maintain highly viable, highly pro-
ductive cultures for periods as long
as a year. The result is more biologically
active product collected per culture volume
in a shorter time and at a lower cost. Com-
plementing our production capabilities are
our product processing services. Purifica-
tion methods devised by experienced protein
and carbohydrate chemists meet the exacting
specifications of our clients. Final products
prepared in compliance with Good Manufac-
turing Practices, range from concentrated
cell-free supernatant to bulk material suitable
for human injection. The “line of separa-
tion” between success and failure gets wider
all the time, as MCT’s innovative custom
approach outperforms other monolithic meth-
ods. Dependable delivery, competitive pricing,
and finely tuned service for each of our clients
makes the difference. Success is on our side
of the line, which is just fine with us.

Rgls([))onse

Inc.

1978 West Winton Ave., Hayward, California 94545, USA
Telephone: (415) 786-9744 Telex: 5101005247
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Lactate Dehydrogenase by Hydro-
phobic Interaction Chromatography

New Journals from Academic Press
BRAIN, BEHAVIOR, AND IMMUNITY

Editor-in-Chief: Robert Ader, University of Rochester Medical Center, Rochester, New York
Associate Editors: Nicholas Cohen and David Felten, University of Rochester, Rochester, New York

Brain, Behavior, and Immunity presents research in a new and expanding area concerned with the interactions
between the nervous system and the immune system at the molecular, cellular, and organismic levels. Addressing
the relationships among behavioral, neural, endocrine, and immunoregulatory processes, both basic research in
subhuman animals and clinical as well as experimental studies in humans will be featured.

JOURNAL OF FOOD COMPOSITION AND ANALYSIS
Sponsored by UNU-INFOODS

Editor: Kent K. Stewart, Virginia Polytechnic Institute and State University, Blacksburg, Virginia

Assistant Editor: Margaret R. Stewart, Virginia Polytechnic Institute and State University, Blacksburg, Virginia
Associate Editors: George H. Beaton, University of Toronto, Canada; Ricardo Bressani, INCAP, Guatemala;
Osman Galal, Ministry of Health, Egypt; William H. Rand, Massachusetts Institute of Technology; David Southgate,
Food Research Institute — Norwich, United Kingdom; Kyoden Yasumoto, Kyoto University, Japan

The' Journal of Food Composition and Analysis is devoted to all scientific aspects of the chemical composition of
human foods. The journal will emphasize new methods of analysis; data on composition of foods; studies on the
manipulation, storage, distribution, and use of food composition data; and studies on the statistics and
distribution of such data and data systems.

The first issues of these journals are scheduled for publication in 1987.
For more information, please write or call:

ACADEMIC PRESS, INC. Journal Promotion Dept. ACADEMIC PRESS, INC. (London) Ltd. Journal Marketing Dept.
1250 Sixth Avenue, San Diego, CA 92101, U.S.A. 24-28 Oval Road, London NW1 7DX, England
(619) 230-1840 01-267-4466

ACADEMIC PRESS, INC.

Harcourt Brace Jovanovich, Publishers
San Diego Orlando New York Austin London Montreal Sydney Tokyo Toronto S6036
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dehydrogenase. Notice the
detail and symmetry at a 136
mg load. Even at high loads (1.1 gm), enzymatlc
activity recovery reaches 95%. No problem.

And no one offers more expertise in life

science instrumentation, column chemistries,
applications or field support than Beckman.

for real world chromatogr-
~aphy. For the full story call
your local Beckman office: In the US. (800)
742-2345. Or write Beckman Instruments, Inc,
Altex Division, 2350 Camino Ramon, San
Ramon, CA 94583. Telephone 415) 866-0511.
Offices in major cities worldwide.

So why just talk about biocompatibility when
you get it standard with any Beckman HPLC
system. At no extra cost. Its bio-compatibility -

BECIKMAN

Circle No. 209 on Readers’ Service Card
€ 1986 Beckman Instruments Inc. AB6-8037

How To Buy A Bath
Without Getting
Soaked

Learn how constant temperature
happens. Let Precision baths show you
how. We've made more constant °C
[ mow| @pPpliances for the lab

1O BUYA | than anyone else in the world.
' wmow| FREE GUIDE on how to
‘ TAKING | buy a bath plus literature.

Write Precision Scientific,

3737 West Cortland Street, Chicago,

lllinois 60647,
Or call 1-800-524-9482.

One piece, deep drawn
stainless steel chamber cleans |
easily. No welds to weaken i
or leak. e
Easy to

read thermometer,

Model 183 general
purpose bath, 37°C
+ 0.2°C uniformity.

Rugged industrial grade heater
delivers long life, maximum
conductivity.

Adjustable
diffuser shelf.

Steel heating unit has
protective copper flash. Bolt-

on terminals assure positive P = . s = t. f.
Sﬁﬁinn electrical connections. rECIS|On® cientiic
ey miig To have a representative call circle reader service number 198

MAKERS ASSOCIATION A " .
For literature circle reader service number 199 1439



inally, everything you need for agarose gel DNA analysis in one small package.

Electrophoresis Visualization Photodocumentation

Polaroid is a registered trademark of Polaroid Corporation. FMC and Seakem are registered trademarks of FMC Corporation

Now, you can save both time and bench space
in your research lab.

For the first time students will get
hands-on learning from one classroom station.

FOTODYNE's unique new Foto/PhoresisI™ system
provides leading edge technology for recombinant DNA
analysis. Electrophoresis, visualization and
photodocumentation are now done at one station using
only two square feet of space. In your laboratory, gels
are now run and documented without ever leaving the
bench! Now instead of just seeing demonstrations,
students can participate.

Foto/PhoresisI™ is so complete it even comes with a
detailed protocol. All for under $1600. For more
technical information
call 1-800-DNA-FOTO today.

INCORPORATED

16700 West Victor Road « P.O. B
New Berlin, Wisconsin 53151-0183 U S A.
414-786-9550 = Telex 26-0127
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Kelvinator Scientific's
New Ultra Cold UC927

At -76°C
There's a New Star...

Kelvinator Scientific's new Ultra Cold UC927 has a heavenly
capacity of 27 cu. ft., in a cabinet just 52" wide, to meet

all your low temperature needs. With a temperature range down
to —76°C/— 105°F and outstanding features that include
energy efficient operation (14.2 running amps at 80°F);

a 5-year compressor warranty; almond baked enamel exterior:
automatic alarm system:; triple gasketing; urethane foam
insulation: removable center divider; newly designed, illuminated
push-button control panel, and more!

Write or call for FREE literature on the UC927 or our complete
line of over 50 laboratory refrigerators and freezers.

Ketlvinator

SCIENTIFIC

621 Quay St., Manitowoc, Wi 54220
800-558-7627 (in Wi 414-682-8891) Telex 910-260-3507
Mﬂumwﬂwmx
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For high speed, high resolution

separations of proteins, polypeptides
and polynucleotides, talk to us.

Iintroducing the Perkin-Eimer
IsoPure™LC System.

The IsoPure™Liquid Chroma-
tography System, with its totally inert
flow path, ensures the integrity of
your sample throughout the separa-
tion process. The fluid stream contacts
only pure titanium, fluorocarbon,
sapphire, or TEFLON® surfaces,
providing high resistance to
corrosion.

Low, medium and high
pressure columns—and high
speed LC—In one system.
The IsoPure LC System connects
easily to most low, medium or high
pressure columns. Crude extracts
can be purified by economical soft
gel chromatography in low pressure
columns, followed by high perform-

ance chromatography, all using

the same system. Typically, up to 2
grams of biological material can be
applied in a single run. The compat-
ibility of the system with ion exchange,
reversed phase, hydrophobic inter-
action, gel permeation and affinity
columns lets you purify almost any
biological molecule, from polypeptide
to polynucleotide. Its 41.4 MPa
(6,000 psi) maximum pressure limit
handles today’s highest resolution -
columns, for complete flexibility in
designing your own optimum purifi-
cation strategy.

Plus convenience and
ease-of-use.

No leaky syringe pumps to re-
adjust, or fittings to flange. The
IsoPure LC System automatically runs

gradients and, if desired, cleans your
columns with one or two additional
solutions. You can even modify
analytical conditions for runs in
progress with the multi-tasking soft-
ware and remote controller.

To learn more, please contact your
Perkin-Elmer representative. Or,
for literature in the U.S., call
1-800-762-4000.

Perkin-Elmer Corp., 761 Main Ave., Norwalk,
CT 06859-0012 U.S.A. Tel: (203) 762-1000.
Telex 965-954.

Bodenseewerk Perkin-Elmer & Co., GmbH,
Postfach 1120, 7770 Ueberlingen,
Federal Republic of Germany. Tel: (07551) 811.

Perkin-Elmer Ltd., Post Office Lane,
Beaconsfield, Bucks HP9 1QA, England.
Tel: Beaconsfield (049 46) 6161.

® TEFLON is a registered trademark of E.I. du Pont
de Nemours & Co.
(TM) IsoPure is a trademark of The Perkin-Eimer Corporation.

PERKIN-ELMER
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SYNTHETIC PEPTIDES
OCS Labs provides...

\ Synthesis of peptides, from milligrams
to grams

\ Variety of peptides

\ Hydropathy analysis

\ Amino acid analysis of peptides
\ Purification

\ Peptide-carrier conjugation

\ Production of peptide anti-serum

v Personalized service

...all this and custom synthetic oligonucleotides, too!

OCS LABS, INC.
PEPTIDE SYNTHESIS DIVISION
POB 2868 DENTON, TX
(817)565-9998/0026
TELEX 910-9978356 OCSLABS
NIH BPA# 263-00024035-04-BPA/G
NIEHS BPA# BR-656398
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AAn
Cc oy

D Asp
E Ghu
F Phe
G Gly
H His
I Hle
K Lys
L Leu
M Met
N Asn
P Pro
Q Gin

* BOC- AM!NO ACID DBRIVATIZED RESINS -
Commg Soon: Pam Resins

» RADIO-IODINATION

 HYDROPHILICITY ANALYSIS S Ser

V Val

P.O. Box 7653, Berkeley, CA 947107
- @15) 2333307 .

. RAg
T Thr

WTp
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HIGH-PRECISION
ABSORPTION CELLS

““‘

ALL TYPES OF PRECISION CELLS AVAILABLE IN GLASS,
SPECIAL GLASS, QUARTZ, MATCHED SETS AND SPECIALS.
ALL FUSED CONSTRUCTION —NO CEMENTED SEALS.

Sealed/Semi—Permanent
&’_} Celi A

3 Evacuable
- Peliet Die

e

Beam Attenuator

5% o #
ey i ]
IR Microcell
o IR Gas Cell

mﬂa NSG PRECISION CELLS, INC.

195G CENTRAL AVENUE, FARMINGDALE, NY 11735 (516) 249-7474

Attenuated Total
Reflectance Unit

' Evacuable
Minidie
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IR and UV
Sampling Accessories

THE SAFETY
CONSCIOUS SURVIVOR

Thermolyne’s Remote Control Hot Plate 2200 is
for applications that require special safety
measures. By utilizing the remote control, the
technician is safely out of any undesirable
atmosphere and all critical corrosive components
have also been removed.
® Glass coated cast iron top
® Choose 144 and 288 square inch
heat surfaces

* 5 ft. Teflon coated line cord

® Temperature range 38 °C to

371°C (100 °F to 700 °F)

¢ Port for optional
dial or stem
thermometer

ipeets

2555 Kerper Blvd.

Dubuque, IA 52001
(319) 556-2241
(800) 553-0039

Thermolvn

BUBS DIARY OF

SYBRON
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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

ISCO
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WHEATON
Mini
Fermentor

Production scale
controls in a compact,
bench scale Fermentor

8 Precision control and
monitor of D.O., pH,
temperature, and stirring
speeds
Disk-turbine impeller
provides uniform stirring
and bubble dispersion at
speeds of 100-1400 RPM

Powerful magnetic stirrer
assures consistent
stirring even with more
viscous materials
Temperature range from
ambient to 50°C +0.2°C;
overall capacity 2.5 liters,
practical capacity 1.0-1.5
liters

Compact, lightweight,
easy to handle instru-
ment with autoclavable
borosilicate glass

and stainless steel
components

For more information call
609/825-1400 or write:

w
WHEATON
NS TRIUMENTS
1301 North Tenth Street

Millville, NJ 08332
609/825-1400, Ext. 3089

Marking a Century of Service
1888-1988
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CHROMATOGRAPHY
CATALOG

* HUNDREDS OF REFERENCE
CHROMATOGRAMS

* THOUSANDS OF INNOVATIVE
CHROMATOGRAPHIC SUPPLIES
AND ACCESSORIES

* LOADED WITH TECHNICAL
INFORMATION

CALL OR WRITE FOR YOUR
FREE COPY

ALLTECH
ASSOCIATES
APPLIED SCIENCE LABS
2051 Waukegan Road
Deerfield, Il. 60015
(312) 948-8600
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BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES Burre"

and prepares your BIBLIOGRAPHIES wriS'I'-AC‘I'ion\m Shq ker

O Maintains a data base of references

o Duplicates Hand Mixing
o Repeats Mixing Exactly

) Serches o oo comtatin o s, Year ot pcrte; The Burrell Shaker dupli-
by the reference cates a hand mixing
O Formats bibliographies exactly as you want them swirl for as long
O Alphabetizes references O Menu driven dialogue as necessary, R
O Abbreviates journal titles (1 Compact storage format at the speed and migs
O Runs on any video terminal [ 20 lines of comments for angle you select.
and printer each reference Swirling is consistent
at every speed to en-
IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 95“0 sure all mixing operations
s 00 can be accurately repeated.
With the Burrell Build-Up® System, capacity can
RT-11, TSX-Plus, RSX-11,P/0S . . ... 250 be increased with longer side-arms and platform
S 00 clamps for various containers. Erlenmeyer and
VAX/VMS (nativemode) ............ 350 250 ml flasks or separatory funnels up to 2,000
ml can be easily attached.
ANY $1E00 MAAN"J s Call, write, or use Reader Inquiry Card to obtain more information.
AL
wion. 19 st *20% . BURRELL CORPORATION
322 Prospect Ave., Hartford, CT 06106 BURRELL 2223 Fifth Avenue, Pittsburgh, PA 15219
(203) 247-8500 Telephone: (412) 471-2527

Connecticut residents add 7¥2% sales tax.
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—HELLMA—

D LAMPS

From Original Hanau.

HAZARDOUS MATERIALS
) ARE YOUR EMPLOYEES PROTECTED?

The Hazard Communication Standard makes it mandatory that
- you inform, train and protect your employees from hazardous materials.
We are the nation’s leading supplier of safety equipment and supplies for
i i handling toxic and hazardous chemicals.
Uv Ilght sources for all major Let us help you meet these requirements.

spectrophotometers and detectors.

Also inquire about our large
variety of stock and custom cells. m Janeszil(;' mxsg%%-wﬁa
FOI’ over 20 years... A Division of Science Related Materials, Inc. 1'800'356'0783
—HELLMA— Quality you can trust.

Box 544, Borough Hall Station, Jamaica, N.Y. 11424 Call or write for our 1986 Catalog Today!
Telephone (7]8) 544’9534 or (7]8) 544-9]66 Circle No. 183 on Readers’ Service Card
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Have you ever had an idea that could
change the world, only to have someone
else beat you to it? After months of
painstaking research, there’s nothing
more frustrating than reinventing the
wheel. Again.

DIALOG?®is the online informa-
tion system that can give you a flying
head start on your competition. Dialog
goes right to the source, with 10to 15
years of data on every subject, from
aerospace to zoology. Even if you're
in a specialized area of research, you

never know when you'll need some-
thing from another field. With Dialog,
it’s all available instantly.
Anyone can learn to use Dialog,
too. In fact, Dialog is so useful if it didn't
already exist, you'd just have to invent it.
To find out about Dialog now, call
800-3-DIALOG. Or write: Dialog, Dept.21,
3460 Hillview Ave,, Palo Alto, CA 94304.

PoIALOS’ rioutasouics

A subsidiary of Lockheed Corp.

AUTOMATRE S,
MEASUREMENT
ON YOUR IBM PC

D.

Photo Courtesy/Edward Jones, M.

New digitizing tablet with
Sigma-Scan™ measurement
software. $1195
Cat #3011 — 12" x 12” system

Resolution of .025 mm, accuracy of
at least .25 mm. Comes with state-
of-the-art software for area, linear,
perimeter, length of curvy line, and
angular measurements. X, Y point or
stream digitizing. Descriptive statis-
tics. Transfer data to other programs
in standard ASCII or DIF format.

This and other new Microcomputer
Tools for the Scientist. Call or write
today for FREE catalog.

JANDEL SCIENTIFIC

2656 Bridgeway, Sausalito, CA 94965
800-874-1888
(In Calif. call 415-331-3022)
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AGING PROCESSES IN ANIMALS

BROOKHAVEN SYMPOSIA IN BIOLOGY
NUMBER 34

will be held at

BROOKHAVEN NATIONAL LABORATORY
Upton, Long Island, New York 11973, USA

on
October 19-22, 1986
Topic: A Comparative Approach to Aging

Sessions will cover:
® Genetic and Environmental Determi-
nants of Longevity
@ Evolutionary Theories in Gerontology
® Mathematical Interpretations of Surviv-
al Curves

Registration fee: $300.00

(Non-refundable after September 30, 1986)
Includes dinners, accommodations and Sympo-
sium proceedings

For full information and registration forms,
please contact:

H. Z. Kondratuk

Biology Department

Brookhaven National Laboratory
Upton, L.I., New York 11973, USA
Telephone: (516) 282-3415
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