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It Doesn't Take
36 Hours Anymore

3-hour separation
of plasmid and
chromosomal DNA.

Run conditions:
CsCl-ethidium bromide
gradient, homogeneous start-
ing density 1.55 g/mL.VTi80
vertical tube rotor spun at
80,000 rpm in a Model
L8-80M ultracentrifuge.
Temperature 20°C. Eight
5.1-mL Quick-Seal®poly-
allomer tubes.

This full-speed run can only
be achieved in a Beckman
VTi 80 rotor. Send for proto-
col. Beckman Instruments,
Inc., Spinco Division, 1050
Page Mill Road, Palo Alto,
CA 94304.(800) 742-2345.
Offices worldwide.
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WewA Vaq
VAGE™ (vertical agarose/acrylamide gel
electrophoresis) apparatus allows the prepar-
ation of very thin agarose gels (1.5 mm or 3.0
mm) or acrylamide gels (1.0 mm - 1.5 mm) of
uniform thickness. Running a thin agarose gel
facilitates rapid electrophoresis with superior
resolution of DNA bands. The apparatus is
supplied with spacer, a 16 lane well comb for
each thickness, two gel plates and 4 clamps.

age™ Casting Stand - CAT# 400066 - The
Vage'" Casting Stand simplifies the preparation
of vertical agarose gels through the use of a
clamping system. This eliminates the need for
tapping or plugging the glass gel plates.

owWC Radioactivity Waste Container - CAT# 400014
-The radioactivity waste container is a heavy
duty, 9.3 mm thick, clear acrylic closed cylinder
for disposing of radioactive materials.
Dimensions are 18 cm H x 15.25 cm diameter.

WewD Beta Block - CAT# 400026 - The Betablock
shield is a handy rack constructed of shatter
resistant, acrylic which protects one from
radiation. The dimensions of the Betablock are
10cmH x 15¢em L x 3.8 cm W.

NewE Push Column Beta Shield Device - CAT #
400700 -This 3 piece acrylic device protects
one from radiation while operating the
Stratagene push column. The dimensions are 12
cmL x 12cmW x 23 x cm H. The device
supports the syringe for easier manipulation of
the plunger. Please inquire regarding
Stratagene’s time saving push columns (CAT #
400701).

For orders outside the USA or Germany please contact Stratagene for the distributor nearest you.

o™ Gel Apparatus - CAT#400060 - The yewF Stratavac™ Vacuum Blotter - CAT # 400080,

400082 - Available in both large and small
sizes. Both Strata Vacs™ are designed for rapid
blotting of both DNA and RNA. The sturdy
stainless steel clamps are adjustable to provide
air tight seals.

G Stratacooler™ Il - CAT# 400002 - The
durable acrylic Benchtop Freezer and lid
contain a special plastic freezing material that
freezes and melts at —15°C. The interior
microfuge tube rack will hold twenty-four 1.5 ml
tubes and eight 0.5 ml tubes. The exterior
dimensions of the box are 22.9 cm L x 15.9
cmH x 14 cm W.

H Mini Horizontal Electrophoresis Apparatus
-CAT# 400043 - The mini agarose
electrophoresis apparatus has a bed constructed
of UV transparent acrylic to allow easy viewing
of ethidium stained nucleic acids. Exterior
dimensions are 170 mm L x 87 mm W x 48 mm
H. The gel bed is 88mm L x 75 mm W. Power
supply leads and a safety top are included as
well as 2 gel combs and a support bridge.

Also available Double Wide Horizontal
Electrophoresis Apparatus - CAT# 400048 (not
shown). Exterior dimensions are 170 mm x
170 mm W x 48 mm H. The gel bed is 160 mm
W x 88 mm L.

| Parafilm™ Dispenser - Available in 2” and 4”
sizes, CAT# 400031, 400032 - These
dispensers will hold a full 250 ft. roll of
Parafilm. The Parafilm™ can be dispensed and
cut with one hand, eliminating the need for
scissors.
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J Sequencing Tray - CAT# 420001 - The
sequencing tray replaces microfuge tubes for
performing multiple sequencing reactions. Each
tray contains 16 annealing tubes conveniently
located adjacent to the sequencing reaction wells.

K Radioactivity Transport Capsule - CAT #
400010 - The radioactivity transport capsule is a
heavy duty, one-half inch thick, closed cylinder
for transporting 2P and ¢S labeled substances.
Interior dimensions are 90 mm H x 64 mm D.
Each capsule comes with a rack that will hold 7
microfuge tubes.

wewL Two-Sided Radioactivity Shield - CAT #

400025 -The two-sided radioactivity shield is
constructed from 9.3 mm thick, shatter resistant
acrylic. It has a sloped top for-viewing
experiments while shielding both you and others
from radiation. The unique design maximizes
bench space and gives protection to persons
working on the opposite side of the bench.
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COVER Photograph of a dwarf plant of Arabidopsis thaliana isolated from a
population of transformants that had been generated by infecting seeds with
Agrobacterium. Genetic analysis indicates that the recessive mutation that caused this
phenotype is due to the insertion of a T-DNA from Agrobacterium into a gene that in
the homozygous state confers dwarfism to the plant. The plant pictured was 3.5
centimeters in height. The portion pictured is 3 centimeters in height. See page
1351. [Photograph by DeVere Patton, senior photographer, E. I. du Pont de
Nemours & Company, Wilmington, DE 19898]
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GIVE YOUR
GCLONES SOME
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Introducing Agti1
Sfi-Not expression vectors
from Promega.

Agtil Just
Got Better

Defined orientation—
Eco-Not vector arms

High efficiency—no self-ligation
of inserts or arms

Full-length inserts—Not | primer-adaptor

Higher chance of expression—for detection of 3-gal fusion
proteins with antibodies (ProtoBlot® immunoscreening system)

Visualization of recombinants—blue/clear screening
Versatility—use antibody or nucleic acid probes

Fast, simple method—using ProtoSorb® /acZ
immunoaffinity adsorbents

o

. . 2800 S. Fish Hatchery Road P
Technical Services Madison, WI  53711-5305 U.S.A. romega
800-356-9526 To Order 800-832-6362
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Hydrogen tunneling

UANTUM-MECHANICAL effects

are not generally associated

with enzymology; however,
Cha et al. theorize and demonstrate that
the phenomenon of nuclear tunneling
can make a significant contribution to
the mechanism of an enzyme reaction
under normal conditions (page 1325).
Tunneling occurs when a particle passes
through an energy barrier that it could
not overcome classically. Although elec-
tron tunneling is known to occur with
redox proteins, larger particles such as
nuclei have not been observed to tunnel
in biologic systems at room tempera-
ture. Yet, during catalytic conversion of
benzyl alcohol to benzaldehdye by the
yeast enzyme alcohol dehydrogenase—a
reaction for which the rate-limiting step
is hydrogen transfer—nuclear tunneling
did occur; this was demonstrated ex-
perimentally through a comparison of
the kinetics of transfer for protium,
deuterium, and tritium, three hydrogen
isotopes that differ in atomic mass. The
observation of tunneling can provide
information about energy barriers that
affect catalytic reactions and insights
into how enzymes facilitate catalysis.

Homolog-scanning
mutagenesis

physical map of the distribution

of protein epitopes—determi-

nants that bind receptors or anti-
bodies—has been generated by homo-
log-scanning mutagenesis (page 1330).
In the prototype experiment, Cunning-
ham et al. evaluated the locations of
epitopes on a synthetic human growth
hormone (hGH) that has receptor and
antigenic properties identical to those
of the natural protein. The hGH gene
was “mutagenized” by insertions of
small scgments from genes which en-
code proteins that are structurally anal-
ogous to hGH but that bind poorly to
the hGH receptor or to monoclonal
antibodies that recognize hGH epi-
topes. Despite the substitutions, the
chimeric proteins were able to fold
properly; and, although substitutions
occurred throughout the chain, discrete
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patches on the folded protein accounted
for lost binding properties. The epi-
topes are assembled from discontinuous
sequences brought together in the glob-
ular molecule when it folds. This tech-
nique is likely to have wide application
for linking structure and function in
proteins for which sequence informa-
tion is known or for which homologous
but functionally different proteins are
available.

Ancient plate tectonics

VIDENCE from the Dharwar Cra-
Eton (southern India) presented

by Krogstad et al. suggests that
plate tectonic processes, which have
been responsible for building conti-
nents for at least the last 600 million
years, were already shaping the earth’s
crust in the Archean, about 2.5 billion
years ago (page 1337). Age and isoto-
pic differences between rocks on the
eastern and western sides of the craton
suggest that the rocks in each region
were derived at different times (the west
is older) and from different mantle
sources. Marking the juncture of the
two terranes is the Kolar Schist Belt, a
suture zone that runs north and south
for at least 80 kilometers. The style of
crustal growth is indicative of plate
tectonic activity, and the two terranes
apparently collided about 2.42 billion
to 2.53 billion years ago. An under-
standing of the forces that affected the
early evolution of the earth’s crust pro-
vides a basis for interpreting the early
histories of the other terrestrial planets
and of the moon.

Honeyguides and honey
gatherers

N their searches for honey, nomadic

African peoples communicate with

birds, and this communication
benefits both the gatherers and their
guides (page 1343). Boran honey gath-
crers are led by honeyguides (birds of
the group Indicator indicator) to colonies
of bees. With the assistance of the hon-
eyguides, the gatherers’ average scarch
times for new nests are reduced from

8.9 to 3.2 hours. The birds benefit too,
because the Borans open the (otherwise
inaccessible) nests, making the larvae
and wax available to the guides; further-
more, fires made by the Borans provide
a protective smoke screen for the birds
against stinging bees. The complex in-
terspecies communications, described
by Isack and Reyer, include the Borans’
special whistle to attract honeyguides
and their subsequent shouts and knocks
(on dry wood) to sustain communica-
tions; the honeyguides call and make
restless movements to attract the gath-
erers and, throughout their searches,
make sounds, fly, and perch in ways
that the Borans understand as providing
updated information about the location
of the nest. This interdependence of
bird and man may be a dying phenome-
non as beekeepers replace bee gatherers
and as other foods are substituted for
honey in the diets of African peoples.

Phylogenetic stains

LUORESCENT oligonucleotide
F probes are proving to be reliable

markers for identifying and dis-
tinguishing among microorganisms
(page 1360). The synthetic oligonucle-
otides—each having 17 to 34 bases
arranged in a sequence that is comple-
mentary to the sequence of a known
ribosomal RNA species—are applied to
microbes fixed on slides; the probe hy-
bridizes with the microbes’ ribosomal
RNA. With fluorescence microscopy,
fluorescent tags can be observed and
distinguished (when more than one is
used). The types of probes that can be
developed range from universal probes
(those that have sequences complemen-
tary to ribosomal RNA shared by all
microbes), probes that distinguish
among the primary kingdoms (eukary-
otes, eubacteria, and archaebacteria),
and probes specific for smaller sub-
groups or for individuals. Examples of
how such probes resolve microorgan-
isms are illustrated in the studies of
DeLong et al. Because the ribosomal
RNA content of a microorganism is
proportional to its growth rate, this
technique can, in principle, provide
data on how fast cells are growing.
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Animal Rights and Animal Wrongs

t a recent demonstration against a new animal care building at the University of

California, animal rightists put up a sign that said, “These animals are to be used by

torturers, imprisoners, and murderers.” Torturers? Some procedures that these
animals undergo, such as removal of blood samples and surgery under anesthesia, are no
different from procedures performed on humans at any hospital. Imprisoners? The cages in a
research laboratory are no different from the cages in a humane society or a veterinary
hospital. Murderers? A strange term to apply to animal experimenters when a conservative
estimate is that pounds and shelters kill a hundred stray cats and dogs for every such animal
sacrificed in research. Such perversion of language and misleading rhetoric are among the
reasons that many view with increasing skepticism the argument that animal rights
organizations are “sincere,” even though many of their followers certainly are. The time has
come to take important steps to protect both research and the image of humane societies as
legitimate protectors of kindness to animals.

Ten years ago, before the current wave of legislation, it could fairly be said that some
animal experiments were done improperly, in inadequate facilities, or with inappropriate
supervision. These days are largely past. The current protocols for care and treatment of
animals are so stringent that most modern animal facilities are models for responsible and
considerate treatment. Yet the ever-escalating demands to set standards beyond the norm
even for hospitals are leading scientific groups to the conclusion that the agenda is not the
prevention of cruelty in research, but rather the absence of all animal research.

The first step in clarifying the roles of the participants must come from the animal rights
organizations. They must state clearly whether they accept the necessity of using animals in
any kind of research or not at all. If they choose “research yes, cruelty no,” they must be
willing to take a stand against extremists who denounce the very facilities that research
institutions have developed at great expense to ensure humane handling of animals. If
animal rights organizations choose the “no animal research” alternative they should then be
willing to face the AIDS patient, the cystic fibrosis patient, the cancer patient, and present
their case that preventing the sacrifice of even a small number of animals is more important
than attempting to find cures for these diseases.

Another important step is to have scientists recognize that their public information
roles must be enormously enhanced. The Foundation for Biomedical Research is already
providing some of the needed figures and brochures. Scientists must begin to speak up on
television programs and in local interviews to present the case for science. We and our
societies must learn how to respond in the era of the 30-second sound bite—not with long
and scholarly answers to questions on what is admittedly a complicated subject, but with
answers that are short and illuminating. Salient facts, such as that thousands of cats and dogs
are killed in research while millions are killed as strays by pounds and shelters and billions of
animals are killed for food, should be presented. More scientific societies need public
information offices to provide volunteer speakers with information to replace innuendoes
with facts. Then more scientists would feel confident in accepting invitations to speak on
behalf of research.

The public should be informed or reminded that research on animals also benefits other
animals. An image has been created that Homo sapiens is ruthlessly exploiting other species in
order to improve only his own lot. In fact, a vaccine for rinderpest, a virus that kills millions
of cattle slowly and painfully, was developed by animal experiments; the vaccine is now
applied by the World Health Organization to millions of cattle in Africa. A vaccine for the
deadly feline leukemia was developed through research with cats. A vaccine for anthrax
evolved from experiments with sheep. Animal research to help animals is an extremely
important story, but it has been obscured by headlines screaming about species exploitation.

A campaign of public information clarifying the real issues and emphasizing the
benefits of basic research to both humans and animals, carefully carried out, is urgently
needed. The goal should not be to turn around advances made in the care of animals in
research, in which constructive humane societies can play a worthy and legitimate role. The
goal should be to defeat inappropriate restrictions that may hinder research designed to
benefit both animals and humans.—DANIEL E. KOSHLAND, JR.

EDITORIAL 1253




SINCE THE BEGINNING OF TIME. . . .

Insects have grown without serum.
And now you can grow insect cells
without serum with EX-CELL 400™ from
J R Scientific. EX-CELL 400™ is a low protein
(<10ung/ml) medium optimized for the serum-
free culture of Spodoptera frugiperda (Sf-9)
cells.

EX-CELL 400™, Catalog No 210-3590, is
available exclusively from J R Scientific, and
has been shown to support cells:
In stationary monolayers

In spinner flask suspension
cultures

In air-lift bioreactor cultures
(See FIG.1)

44 AL

When infected with baculovirus

x

-CELL 400™

Eliminates costly serum
supplements

Eliminates foaming caused by proteins TOTAL CELLS
Facilitates downstream processing 3
VIABLE CELLS
Supports high-level expression of recom-
binant product when used in a Baculovirus
Expression Vector System (BEVS)

L4 A

CELLS/ML X 10E6
X

Available as a complete, ready-to-use liquid. Ask about our m
powdered EX-CELL 400™, Catalog No. 200-3595. It's the latest

addition to IPL-41, Grace’'s Medium, ICDM and our other insect 0 2 2 6 8

media. DAYS IN CULTURE

The only better way to grow insect cells is to grow insects. 3 TOTALCELLS . VIABLE CELLS
iR FIG.1. Growth kinetics of Sf-9 cells in an 8L airlift
N bioreactor using EX-CELL 400 ™ Medium.

A JR Scientific

.' Primary Response for Biotechnology™

One Harter Avenue, Suite B
P.O. Box 1937 ¢ Woodland, CA 95695

To place an order or for more information call:
(916) 666-9835  (800) 331-4226 Inside CA * (800) 231-3735 Outside CA * FAX (916) 666-4368
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Letters

Epidemiologic Investigation

In his article “Scientific standards in epi-
demiologic studies of the menace of daily
life” (2 Dec., p. 1257), Alvan R. Feinstein
reviews several axioms of epidemiologic in-
vestigation. However, among his examples
of objectionable practices he has listed an
investigation of some 121,000 American
nurses who for many years have supplied
data on various aspects of their lives in order
to test a number of hypotheses that are of
the utmost interest to the public health.
Citing one of the findings in this study (1)—
that there was an association in these wom-
en between ingestion of alcohol and cancer
of the breast, Feinstein accuses the investiga-
tors (epidemiologists of major stature) of
“dredging” up the association, presumably
by examining the data for a large number of
associations, and then finding one by
chance. Nothing could be farther from the
truth. The hypothesis associating ingestion
of alcohol with carcinoma of the breast has
been advanced many times. Feinstein cites
abstracts of one case-control study and two
small cohort studies in which no association
was seen, but neglects to mention that in
eight of 12 case control, and four out of
four prospective, large cohort studies, dis-
tinct associations were found between inges-
tion of alcohol and carcinoma of the breast.
Furthermore, had Feinstein inquired of the
investigators, he would have found that a
question about alcohol was included in the
initial questionnaires prepared in 1980, so
that the relation between alcohol and malig-
nancies could be investigated, as clearly stat-
ed in the initial grant proposal. Also, as
stated in their paper, when the investigators
of the Nurses Health Study initially found
an association between alcohol and carcino-
ma of the breast on the basis of the first 2
years of accumulated data, they were con-
cerned lest this association be due to chance
alone. Accordingly, they set aside the first 2
years of data and collected the next 2 years
of information, analyzing the latter indepen-
dently; again the association was found.
None of the investigators who found this
association, which now appears not to be
due to chance alone, has claimed a causal
relation, but this possibility cannot be ex-
cluded (2).

We are forced to suggest that at best,
Feinstein may not have reviewed the litera-
ture thoroughly. Any questions that he
might have raised concerning the conduct of
the study would have been answered courte-
ously and promptly. He chose instead to
demean the study and the investigators be-

10 MARCH 1989

fore he had determined, with the use of his
stated criteria of precision, whether his claim
was justified.

Large epidemiologic studies are difficult
to conduct, and it is easy to become con-
cerned about potential flaws that are quanti-
tatively unimportant. This may have led
Feinstein and his colleagues in the past to
doubt the validity of a number of conclu-
sions that are now beyond doubt, such as
the relation between exogenous estrogens
and endometrial carcinoma (3), the relation
between diethylstilbestrol and vaginal carci-
noma (4), and the relation between aspirin
and Reyes syndrome (35).

I believe that the Nurses Health Study,
and its investigators, satisfy the most rigor-
ous criteria of scientific accuracy.

Epwarp H. Kass

Channing Laboratory,

Brigham and Women’s Hospital, and
Harvard Medical School, Boston, MA 02115
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With respect to reserpine and breast can-
cer, Feinstein states that “in a retrospective
attempt to explain the error, one of the
original investigators (S.S.) said that the
first reserpine-breast cancer association was
probably a “statistically significant™ artifact
due to multiple calculations done during
data dredging” (7). (i) The phrase “data
dredging” is pejorative; I did not use it. (ii) I
referred to multiple comparisons, not multi-
ple calculations—a very different matter,
both conceptually and procedurally. (iii) I
did not say, or imply, that the finding was an
“artifact”: I presented preliminary data,
since published in full (2), and presumably
known to Feinstein (3), showing that the
original positive association was likely to be
due to chance, “statistical significance” not-
withstanding. (iv) Feinstein does not men-
tion several principles that I and others (1)
suggested should be applied to multiple
comparisons, including, in particular, that
no association should be taken seriously
unless it can be replicated repeatedly, inde-
pendently, by means of other methods, and
in greater detail.

The association between alcohol and
breast cancer was not found in the studies (4)
to which Feinstein refers, but was confirmed
in them. Earlier, Williams and Horm (5)
observed an association (and a dose-re-
sponse relation) with lifetime alcohol con-

Break away
from manual
routines.
We've y
automated
RNA &

extraction.

By
N 9
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Applied Biosystems has announced a
new breakthrough—automated purifi-
cation of RNA with the Model 340A
Nucleic Acid Extractor. With new
chemistry, the instrument isolates high-
quality, total cellular RNA. And it
minimizes potential contamination by
nucleases.

For more information on how to
contact one of our eight worldwide
subsidiaries, give us a call. We'd like to
help you break into automated RNA
and DNA extraction.

U.S.A. 850 Lincoln Centre Drive, Foster City, CA
94404. Tel: (415) 570-6667, (800) 874-9868; in
California (800) 831-3582. Telex: 470052 APBIO UL
FAX: (415) 572-2743.

For information circle reader service number 43
For sales call circle reader service number 44
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We delivered Zebra serum
to Albuquerque in just four days
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If you need something tamer, you'll get it in a day.

AtGIBCOweareserious M is routine, well ship it
about your research. é Y 4 1 in less than 24 hours.

That's why when - E i :
your order is exotic, - GIBCO
we will search the = LABORATORIES
world to please you. §& Life Technologies, Inc.
And when your order B N York, 14072 USA « (600 535 6856

The routine we ship right away; the exotic may take a little longer.
See us at FASEB, booths 2001, 2003, 2100, 2102



BISPEGIFIG
MONOGLONAL
ANTIBODIES

QUADROMA™ bispecific hybridomas are derived by fusing

two different antibody producing cells. The resulting hybrid secretes

antibodies possessing binding characteristics of both individual fusion
partners. These unique bispecific monoclonal antibodies are structurally
bivalent having the ability to bind to horseradish peroxidase (HRP)

and a species specific immunoglobulin, e.g., human, mouse, rabbit

or rat. Considerable advantages have been demonstrated® in

immunohistochemistry and immunoassays.

Contact our technical staff, today, concerning these and
other monoclonal antibodies.

6100 Royalmount Avenue, Montreal, P.Q., Canada H4P 2R2
(514) 733-3000 - FAX (514) 496-6232 — Telex 6503156922

*C. Milstein and A.C. Cuello, Nature (London) 305, 537 (1983);
C. Milstein and A.C. Cuello, Immunol. Today 5, 299 (1984);
M.R. Suresh, A.C. Cuello and C. Milstein, PNAS 83, 7989-7993 (1986)

QUADROMA is a trademark of PolyCell, Inc.
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Environmental
Control
From Percival

Have control of the environment with a biological,

Since 1886

insect rearing, dew, or plant growth chamber from -
Percival. Whether you need a table model or a M

giant walk-in, Percival has the knowledge, experi-
ence, and quality product line to meet your specific

needs. Or, Percival will prepare a recommendation Percival Manufacturing Company

to fit your requirements. Write today for more in- P.O. Box 249 « 1805 East Fourth Street
formation and the complete Percival catalog or call g T R R
collect 515/432-6501. Incubators, Insect Rearing Chambers, Dew Cilambers

and Plant Growth Chambers.
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NARISHIGE USA’s
Reproducible
Micro-Injector
System

MO-204

The name “Narishige” is recognized worldwide
for high quality micromanipulators and micro-
injectors. Now, Narishige USA brings the tech-
nology of cell injection to an impressive new level.
With our remarkable IM-200 Micro-Injector you
can make intracellular or extracellular injections,
via digital settings of pressure and time over a
wide range of volumes, with precision and
reproducibility. Yet it’s so simple that beginners
can work with as much confidence and ease as
experienced users. Best of all, the IM-200 is an
exceptional value.

Narishige USA offers an extraordinary system
for cell experimentation, of which the IM-200 is
but one part. All equipment, including Micro-
manipulators, Microinjectors, Microforges,
Microgrinders and Micropipette Pullers can be
purchased separately.

A growing micro-research community turns to
Narishige USA whenever they need precision
Y}roducts. Should a question ever arise, Narishige

SA will be there with expert teleghone support.
Call for a detailed brochure and the name of the
dealer closest to you: 1-800-445-7914.
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Micro-Injector

WARISLLIGE USA, U

One Plaza Road, Greenvale, New York 11548
(516) 621-4588

(800) 445-7914




MONOGLONAL ANTIBODIES
FOR NEUROSGIENGE RESEARCH

MEDICORP's line of monoclonal antibodies for neuroscience
research includes antibodies that recognise:

ENKEPHALIN SUBSTANCE P
SEROTONIN TYROSINE HYDROXYLASE
SOMATOSTATIN

Developed specifically for immunohistochemistry, the advantages
of these antibodies have already been demonstrated®.

Contact our technical staff, today, concerning these and
other monoclonal antibodies.

Monoclonal
Antibodies
MEDICORP

6100 Royalmount Avenue, Montreal, P.Q., Canada H4P 2R2
(514) 733-3000 — FAX (514) 496-6232 — Telex 6503156922

*FM. MacMillan and A.C. Cuello, in: Neurochemistry:
Modern methods and applications, pp. 49-74 (1986)

R.L. Kenigsberg and A.C. Cuello, Immunological
Reviews 100, 279-306 (1987)
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DESCRIPTION

UNIT
il PRICE
bags f #170237000 Centrifuge tubes 1 B

Once our customers get used to the Treff Microcentrifuge
quality, they'll accept NO SUBSTITUTES. Call, write, or check
RS # below and ask for free samples for your evaluation.
Maybe then you too will be a “NO SUBSTITUTE” believer!

| ® GRADUATIONS |

CALL TOLL FREE 800-543-4461 { » coLorcoomng | |
IN OHIO 800-344-8569 ; B | eeasvoren, |
TEKMAR COMPANY TIGHT SEALING |
PO. BOX 371856 B e 1
CINCINNATI, OH 45222-1856 & B0TTOM 3

Circle No. 115 on Readers’ Service Card © FROSTED WRITING SURFACE /




The Sartorians say the secret to life is finding the perfect

The secret to meeting the weighing needs of
the life scientist is to create the perfect balance for each
application. And like you, the Sartorians stop at nothing
to find perfection.

Today, we make balances for all of the life sci-
ences, from microbiology to zoology, from the analysis
of a single cell to the study of a quadraped.

In fact, to meet your specific requirements, we
offer a wider selection of precision balances than any

company in the world. Seventy-one, and counting. And
they are the most technologically advanced you can buy.
For good reason.

We've been making balances for nearly 120
years. Longer than anyone. Our investments in research
and development have consistently produced new
concepts in weighing technology. The Plus Performance
Package saves you time and effort by extending the capa-
bilities of our balances. Three different keypad overlays




perform more than 16 separate functions, including
numeric entry, tare and ID storage, and mass unit
conversions.

So if your work requires precision weighing, call
the Sartorians. We have the perfect balance, no matter
what you do in life.

For more information, or a free demonstration,
call or write Sartorius Instruments, P.O. Box 770,
McGaw Park, IL 60085, (312) 578-4297. Or contact your

See Us at Pittcon, Booth Nos. 3620-3733

representative from Baxter Healthcare Corporation,
Scientific Products Division, or any authorized dealer.
Tell them youd like to see a Sartorian.

sart+rius

perfect balance.
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Getting biosequence information
has never been easier!

Now you can receive important protein,
peptide, and nucleotide sequence information from
both journals and patents! CAS Biosequence Informa-
tion will give you on-demand, custom searches of
amino acid and DNA/RNA sequence databases.

Our team of experts will search for you on
GenBank, EMBL, PIR, and the new sequence file from
Chemical Abstracts Service, containing protein and
nucleotide data from patents since 1981. We'll give you
homology search results, including similarity scores and
sequence alignments, with bibliographic references.
You can choose expedited delivery, such as express
mail or telefax.

Call for more information, 800-848-6538,
ext. 3707 or 614-447-3707.

CAS Biosequence Information from
Chemical Abstracts Service®

Chemical Abstracts Service is a division of the American Chemical Society.
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HIGHEST o . INOSITOL .24  LOWEST

QUALITY LsT PRICE coupamIson PRICES

CATALOG # COMPOUNDS (99% Pure by HPLC) | QTY "“"”“‘I _ \
* NEN Amersham

Special®

ART-116 Inositol, myo 2-° H (90% EtOH) 1 mCi $585 | $399
ART-116A | Inositol, myo 2- H (Sterile water) 5 mCi 1785 1580 | 1099
ARC-232 Inositol, myo'* C(U) ) 5 uCi 347 305 219
ART-171 Inositol-1-phosphate 2 H (IP) 5uCi | - 310 229
ARC-233 Inositol-1-phosphate '* C(U) (IP) 5uCi | ---- 220 159
ART-273 Inositol phosphates * H mix (IP, IP,, IP,) 1uCifea | ----- 350 229
ART-267 Inositol 1,4-bisphosphate *H (IP,) 5 uCi 377 310 259
ART-270 Inositol 1,4,5-trisphosphate > H (IP,) 5 uCi 460 410 299
ART-269 Inositol 1,3,4,5-tetrakisphosphate *H (IP,) 5 uCi 459 410 299
ART-184 Phosphatidylinositol * H (Pl) 10 uCi 347 325 239
ART-185 Phosphatidylinositol * H 4-phosphate (PIP) S5uCi | ---- 285 199
ART-183 Phosphatidylinositol * H 4,5-biphosphate (PIP,) 5 uCi 398 360 275
ART-272 Phosphatidylinositol * H mix (P1,PIP,PIP,) 2 uCi/ea 265 | ----- 199
ART-223 Lysophosphatidylinositol * H (Lyso Pl) 5uCi | - | - 259
ART-222 Glycerophosphoinositol * H (GPI) 5uCi | - | - 259
ARE-100 | PI Specific Phospholipase C Sunits | - | - 100
ARE-100 | PI Specific Phospholipase C 10 units | - | - 175

*PRICE GUARANTEED UNTIL DECEMBER 31, 1989 IF FIRST ORDER RECEIVED BEFORE JUNE 30, 1989.

For Ordering Info Call Toll Free (U.S.) 1-800-331-6661 or 314-991-4545
TELEX No. 9102404101 - FAX No. 314-991-4692

American Radiolabeled Chemicals, Inc.
11612 Bowling Green Drive, St. Louis, MO 63146

Circle No. 144 on Readers’ Service Card



SEPARATE
BASIC DRUGS
WITHOUT
TAILING

MORPHINE
CODEINE
YOHIMBINE
THEBAINE
COCAINE
RESERPINE
METHADONE

~N G s N

y

L 1 -

0 | 10 20
MINUTES

PRP™-1 Columns make basic
drug analysis easy by providing:

B No Peak Tailing - The
polymeric support is free of
silanol groups

B Longer Life - The PRP-1
support is unaffected by basic
pH or solvents

B Fast Results - Separate eight
basic drugs in 17
minutes

For more information about
this application and others,
contact us today.

Hamilton Company, P.0. Box 10030
Reno, Nevada 89520  Toll Free (300) 648-5950
Hamilton Bonaduz AG P.0. Box 26
CH 7402 Bonaduz, Switzerland
Phone 081370101

HAMILT2N

The measure of excellence.

In Europe circle reader service number 99
In the U.S. circle reader service number 100

Think of us as your
immunology department.

RIS
///// [ T
i \ l

Custom polyclonal antibody
production.

Immunobiochemical services.

Ascites scale-up production.

We're BAbCO. The full-service group staffed by experts
and supported by state-of-the-art animal facilities and
laboratories. Professionals experienced with antibody
production on different scales. Scientists like yourself,
ready to collaborate with you and to tailor projects to
your needs.

Send for our catalog today. Better yet, give us a call
and let’s start thinking about your requirements.

BABGO

4131 Lakeside Drive, Suite B
Richmond, CA 94806

(415) 222-4940

(415) 222-1867 (FAX)
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one biomolecule,
this won’t interest you.

Wouldn’t it be nice if biomolecules
were all the same? Or, better yet, if you
only needed to work with one of them,
you know, like it was in the 70’s? But
biomolecules are not the same. And
you’re not working, for example, with
just one isolated enzyme.

Today you need to be concerned with
the whole picture. From coding to ex-
pression to the way the molecule inter-
acts with the organism, and beyond.
Because biomolecules aren’t all the
same, you need a variety of tools for
their separation, characterization and
synthesis.




From amino acid analysis, with HPLC
Designed for the Biochemist (DfB), to
sensitive protein purification, with
FPLC®, we have dedicated equipment
and chemicals on the leading edge of the
latest technologies. From our new Vari-
able Wavelength Monitor, capable of
absorbance and wavelength switch pro-
gramming and dual-wavelength moni-
toring, to our new ternary LC Gradient
Pump, with self-contained system con-
trol capability, our HPLC equipment is
completely inert.

Of course the heart of any separation

solution is the column. From
MonoBeads® high performance separa-
tion media to SuperPac™ HPLC car-
tridge columns, Pharmacia LKB is your
complete source for biomolecule sepa-
ration chemicals. We can deal with your
scaling needs too. From femtograms to
train-car loads, we’ve installed separa-
tion systems to cover the full range.
It’s not that we’re opposed to sim-
plicity. If you work with just one bio-
molecule, we can help you with that
too. To learn more about our support
and complete range of solutions, re-

quest our new brochure
on FPLC and HPLC
from Pharmacia LKB.
We help you manage
biomolecules.
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Pharmacia

Pharmacia LKB Biotechnology

Pharmacia LKB Biotechnology AB, S-751 82 Uppsala, Sweden. Pharmacia LKB Biotechnology Inc. Piscataway, New Jersey 08854
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—— Cambridge University Press—

The New Physics

Edited by P.C.W. Davies

lllustrated in color throughout, this is the first book to give a complete
and comprehensive account of everything that is new and most excit-
ing in modern physics. Davies has collected specially commissioned
chapters by eighteen top international physicists. Each article takes
the reader to the leading edge of what is understood in that area.
1989/450 pp./30420-2/Hardcover $49.50 £30.00

A Revolution in Biotechnology

Edited by Jean L. Marx

Under the guidance of Jean L. Marx, a senior writer at Science
Magazine, a distinguished team of intemnational scientists surveys
the major developments in the biotechnical revolution.

1989/297 pp./32749-0/Hardcover $44.50 £25.00

The Domestic Cat

The Biology of its Behaviour
Edited by Dennis C. Turner and Patrick Bateson
This definitive reference work presents the results of research on
the behavior of the cat in various surroundings and circumstances.
The book covers what can be substantiated about cat behavior;
speculations are also identified as such.
1989/999 pp./35447-1/Hardcover $59.50 £59.50

35797-6/Paper $29.95 £15.00

Origins

Edited by A.C. Fabian

In this volume, a distinguished team of international authorities reports
on the latest research on the origins of the most fundamental features
of our world. The book begins with the “Big Bang” and continues to
focus on the origins of the solar system, material complexity and the
human species.

1989/184 pp./35189-8/Hardcover $19.95 £12.95

Public Policy and the Misuse of

Forest Resources

Edited by Robert Repetto and Malcolm Gillis

“The authors convince us that the impact of ill-conceived government
subsidies may be at least as big a factor in forest destruction as popu-
lation growth and escalating demands for farmland. The good news is
that these policies can be improved and this book shows how.”

— Peter Raven, Director, Missouri Botanical Garden
1988/432 pp./33574-4/Paper $27.95 £19.50

Energy and the Missing Resource
1. Dostrovsky
In this informative and thought-provoking book, the author demon-
strates that sufficient energy resources are available to meet all energy
needs for the foreseeable future. .
1989/182 pp./26592-4/Hardcover $39.50 £20.00

31965-X/Paper $12.95 £7.95

Now in paperback. ..

Dynamics of Proteins and Nucleic Acids

J.A. McCammon and S.C. Harvey
1988/934 ppp./35659-0/Paper $19.95 £11.95

At bookstores or order from

Cambridge University Press

32 E. 57th St., Ny, NY 10022. Call toll-free: 800-872-7423, outside NY State.
800-227-0247, NY State only. MasterCard & VISA accepted.
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AIDS

DEFINITIVE TESTING FOR
ANTIBODIES AGAINST
HIV-1 ENVELOPE,
REVERSE TRANSCRIPTASE
AND CORE ANTIGENS

western Blot MGSearch

Whether your
research calls 4160 IS
for rapid sample

screening or pe6 ===
exacting analysis,

try our MGSearch™ .,
HIV-1 Immunodot.

eny

— @ pol

——— @ 99

An exceptional immunoassay, each MGSearch
strip separately detects antibodies to HIV-1
envelope, reverse transcriptase and core proteins
in an easy to read format.

The MGSearch™ HIV-1 antibody immunoassay:

¢ Utilizes highly purified, recombinant, full length
gpl60 (envelope), p66 (reverse transcriptase), and
p24 (gag) proteins to detect antibodies to the major
structural components of HIV-1.

e Serves as an ideal alternative to Western blot and is
economical enough for broader use.

¢ Demonstrates extremely high specificity virtually
eliminating false-positives.

Displays the highest sensitivity and can detect
HIV-1 antibodies even at lowest concentrations
virtually eliminating false-negatives.

MGSearch is easy to use and contains test
materials including controls and reagents for
96 samples.

For additional information, contact MicroGeneSys, Inc.

400 Frontage Rd., West Haven, CT 06516.
Toll-Free (800) 541-8315; in CT (203) 932-2010

MicroGeneSys

BIOPHARMACEUTICALS

For Research Use Only: Not for Use in Diagnostic Procedures
or Blood Bank Screening.
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THE IMAGING MICROSCOPE
WORKSTATION LEADER

A COMPLETE

Complete family of imaging microscope
workstations designed specifically for
biomedical research and backed by years
of biological and imaging experience.

A\ INTEGRATED

Integrated optical, mechanical, and com-
puter hardware and software components
essential for performing fluorescence, dark
field, polarized light, phase contrast,
interference, and bright field microscopy—
all'in a single package!

A MODULAR

Modular design that allows you to start with
a minimum, entry-level configuration and
expand to the popular multimode
workstation.

A POWERFUL

Apple® Macintosh™l or DEC MicroVAX™ Il
computer, integrated with the powerful
Perceptics real-time image processor.

A\ FRIENDLY

Intuitive, interactive user interface with an
extensive set of biological software func-
tions, including Multiprobe Fluorescence
Analysis™, ratio imaging, quantitative
feature analysis, and 3-D reconstruction.

A AFFORDABLE

Finally! An affordable, yet complete family
of imaging microscope workstations to
meet your research needs. By Perceptics,
of course!

Call or write today for more information
and see why BioVision is the imaging
microscope workstation leader!

perceptics'

Perceptics Corporation

725 Pellissippi Pkwy.

Knoxville, TN 37933-0991

USA (615) 966-9200  FAX (615) 966-9330

BioVision and Multiprobe Fluorescence Analysis are
trademarks of Perceptics Corporation. Macintosh is
a trademark of Apple Computer, Inc. MicroVax Il is
a trademark of Digital Equipment Corporation.
©Perceptics Corp. 1989
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The ideal
way to measure
osmolality.

The biotechnology explosion has
expanded the need for measuring
the osmolality of solutions. Such
measurements are critical in many
areas of research. The most cur-
rent and accurate means of meas-
uring osmolality is the Wescor
Vapor Pressure Osmometer. More
than 5,500 laboratories now use
the Wescor VPO routinely.

Here’s why it’s so popular:

B Accepts any biological sample,
including viscous liquids, tissue
specimens and cell suspensions
with no need to alter the physical
state of the specimen.

B Accepts sample volumes as
small as 2 microliters.

B Avoids measurement artifacts
that often accompany freezing
point measurements.

® Electronic accuracy and
reliability without mechanical
complexity.
If you are working with living
cells or have other applications for
accurate concentration measure-
ments, investigate the Wescor
VPO. It’s the ideal osmometer.
Contact Wescor, Inc. 459 South
Main Street, Logan, UT 84321
USA. (801) 752-6011 or (800)
453-2725. Telex 4930393 WESC
UI FAX (801) 752-4127

V/ESCOR'

Innovative instrumentation since 1970.

S O F 1 W ARE

SoftOscilloscope

Fast emulation of storage oscilloscope which allows
multi-tasking: for IBM PC series and true compatibles
FEATURES INCLUDE
Gspeed routines which can display over 20,000 samples per second in real time while the program
simultaneously writes them to hard disk. Faster machines allow faster collection and display and the

program autodetects clock-speed.

At low speed SoftOscilloscope allows other programs to run concurrently so data can be collected,
monitored and analysed at the same time. SoftOscilloscope is a real-time multi-tasking system buried
deep inside DOS. It is installed on boot-up and is then ready to open a menu at the touch of a ‘hot key".

SoftOscilloscope supports many common analog-to-digital converter cards including DT2801, IBM
and Amplicon PC38 and others will be added.This release of SoftOscilloscope offers 1-4 channels,
30Hz to 50KHz sampling rate in logarithmic steps, software gain and offset control (hardware
permitting), calibration procedures, free-running or triggered modes, pre/post-triggering and single
or multiple sweeps.

SoftOscilloscope offers real-time on-line high- and low-pass digital filters. It can operate with living
display, storage display and signal-averaging modes. Data can be streamed directly to disk and
replayed in the same or a different mode. Data files can be accessed by other programs and signals
can be output to a digital-to-analog converter. $399

Enquire about possible customisation of SoftOscilloscope (up to 16 channels supported)

AMEX/VISA/MasterCard or Check in US funds drawn on US bank; credit on approved accounts only

BI0SOr 1

P.O. Box 580, Milltown, New Jersey 08850. Telephone (201) 613 9013.
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ANALYZING ONLY A HANDFUL
OF EIA PLATES PER WEEK?

Use your hands
to save thousandsona
Microplate Reader.

The Model 700 Manual Microplate
Reader is easy to use and measures
96 wells in less than 5 minutes. Its
optics are as accurate as the most
expensive instruments, and it offers
all these features for only $2885:

i o s
LAL * Abuilt-in printer that uses

AiemTT e easy-to-find plain paper.

: JryT T ®* AnRS-232C computer

! ‘1”!"‘??“'” ki interface.
& me " * Electronic sensing of well

INETTY location. Read wells in any
! i | sequence.
ol sbtoe e Lk ® Filter changing without tools
Iy in seconds.

Built-in thresholding. Parti-
tions absorbance readings
into + matrix.

® Operates accurately to absor-
bances greater than 3.000.

Evaluate without risk on our 60 day trial. Satisfaction

See us at FASEB, guaranteed or your money back.

Booths 1312-1314

Cambridge Technology, Inc.

23 ELM STREET, WATERTOWN, MA 02172 US.A. (617) 923-1181
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m Expart capability to
Wordperfect 5.0, Pagemaker
s ® And much mare...

Customers regularly tell us that
Sigma-Plot is one of the Finest applica-
e tions programs they have used.

And at under $400, Sigma-Plot is in
reach of nearly any budget. Find out
yourselfF why over 10,000 leading
researchers have chosen Sigma-Plot.
For a FREE brochure or to order
your own copy, call us today.
Money-back guarantee.

The graphs above were sent to us by our
customers. They were created using
Sigma-Plot}* the leading PC software For the
production of publication-quality

charts and graphs For scientists. Sigma-Plot
graphics have been published in literally
hundreds of scientific journals, including
Science and Nature. And it’s no

wonder, because Sigma-Plot is designed to
create graphs the way you want to your
specifications. It includes essential
scientific Features:

m Automatic error bars

m Multiple plots per page

® Polynomial curve Fitting

m Log, semi-log, linear scales

it

Hardware Requirements: IBM PC, XT, AT,
PS5/2 or true compatible with 640k mem-
ory. CGA, EGA, VGA, or Herc. graphics. Sup-
ports HP plotters, Laserjet and Laserwriter
printers, and selected dot-matrix printers.

JIl{IJUNllllIll!IINIINHHHIHIIHII

VLK
;x‘y&‘at

¥
e

65 Koch Road = Corte Madera, CaliFornia 94925 andel In Europe: RJA Handels GmbH

Toll Free 800-874-1868 = Inside CA 415-924-8640 Grosser Muhlenweg 14A, 4044 Kaarst 2, FRG

=" FAX: 415-924-2850 ® Telex: 4931977 SO E NG TS c| Phone: 2101/666268 FAX: 2101/64321
“Microcomputer Tools for the Scientist” Circle No. 121 on Readers’ Service Card

The graphs above were reprinted with permission of: 1.) Biochemistry Journal 1988, Vol. 27, pp 7565-71, Fig. 2. © 1988 American Chemical Society; 2.)Brain Research Bulletin, Vol.
21, Issue 3, pp. 445-450, Fig. 2. © 1988 Pergamaon Press; 3.)Canadian Journal of Botany, 67, No. 1, 1989, National Research Council of Canada; 4.)Endocrinology, 122:242-253 (88),
© 1988 The Endocrine Society; 5.)BiochemistryJournal,inpress, © 1988 American Chemical Society. Their use does notimply endorsement by our customers’ employers or publishers.
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ANNOUNCING A SPECIAL
SUMMER SEMINAR

The New Genetics: Medical
and Moral Implications of
Recent Advances in
Recombinant DNA Research

University of Oxford, 8-15 July 1989

Sponsored by Oxford University,
the American Association for the
Advancement of Science, and the
British Association for the
Advancement of Science

In this unique collaborative effort,
prominent researchers from England
and the United States will provide a
review of the latest advances in medi-
cal genetics and their moral and social
implications. They will deal with such
major topics as human gene therapy,
genetic screening, the molecular basis
of disease, and genetic fingerprinting.
The seminar, designed for persons
with diverse disciplinary backgrounds,
will give participants a working
knowledge of the latest technologies
and the issues surrounding their use.

Distinguished faculty include: Pro-
fessor‘ZDavid Bishop, director of the
NERC Institute of Virology and visit-
ing professor of virology, University of
Oxford; Dr. Jeremy Cherfas, biologist
and author of Man Made Life; Dr. Kay
Davies, clinical molecular geneticist,
John Radcliffe Hospital, Oxford; Dr.
Paul Debenham, director of scientific
services, Cellmark Diagnostics; Dr. Pe-
ter Goodfellow, Imperial Cancer Re-
search Fund; Dr. Richard Mulligan,
Whitehead Institute for Biomedical
Research; Sir David Weatherall, direc-
tor of the Institute of Molecular Medi-
cine, John Radcliffe Hospital, Oxford;
and Dr. Emma Whitelaw, molecular
geneticist, University of Oxford.

The week-long seminar program
will include lectures on aspects of Ox-
ford and English life and times, vari-
ous social events, and excursions in
and around Oxford, including the
Royal Shakespeare Theatre at Strat-
ford-upon-Avon.

Cost for the entire program, includ-
ing lodging and meals, is £500 (£285
for residents of European Economic
Community member countries). An
advance booking fee of £200 is re-
quired, with the remainder due no
later than 1 June 1989.

For more details, contact:
Carol L. Rogers
AAAS
1333 H St.,, NW
Washington, DC 20005
or
Dr. John R. Durant
University of Oxford
Department for External Studies
Rewley House, 1 Wellington Square
Oxford, England OX1 2JA

Discover the Power
of Hollow Fibers with the
Cell-Pharm" Cell Culture

System II

MORE GRAMS PER MONTH, LESS COST PER GRAM

h 4

) iy TS

#

Cell-Pharm hollow
fiber bioreactors are
available in surface
areas to 35 sq. ft

and molecular weight
cut-offs of 10K, 30K
and 70K

CD Medical presents a major improvement in
bioreactor technology for continuous production
and recovery of mammalian cells and cell products.

SAVES TIME, LABOR, MEDIA AND SERA. Yields up
to 30 gms. MAb per month from anchorage de-
pendent or suspension cells

COMPACT DESIGN. Built-in control and monitoring of
pH, temperature, pO2, media feed and recirculation.

BIOMEM™ MEMBRANE. CD Medical's proprietary
hollow fiber membranes offer superior biocompati-
bility. Isotropic wall structure promotes gentle,

evenly distributed exposure to essential nutrients.

Cell-Pharm bioreactors, oxygenators, Bio-concentra-
tors™ and systems are manufactured according to
GMP regulations and are licensed under applicable
patents.

For a complete literature portfolio
call today, toll-free 1-800-532-3257

CD CD Medical, Inc.

A Subsidiary of THE DOW CHEMICAL COMPANY

™Trademarks of CD Medical, Inc ©1989 510175
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eW! ... but used again and again

\ |
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The most often-used desk reference in the chemistry
lab today... CHEMALOG 89/90 includes over

10,000 Biochemical, Organic, and Inorganic
products for research, education, and industry.

Fully cross referenced with a molecular formula
~ index, physical data and structures,
9., CHEMALOG 89/90 is a wealth of useful
information at your fingertips. You'll find
this volume useful day in and day out.

Reserve your FREE copy today.

@" “,,D Chemical Dynamics Corporation

P.O. Box 395, South Plainfield, New Jersey 07080 (201) 753-5000 FAX (201) 753-8734

JENA

BIRTHPLACE OF
MODERN OPTICS

Fine, Infinity-corrected Instruments

From JENA

JENAVAL
Transmitted Light Research

e Large wide field optical components
with a built-in magnification changer
for chrome-free super wide field
index (25)

e Adjustable phase medium of contrast
as needed

¢ DIK differential interference contrast,
darkfield, polarizing accessories

¢ Photographic equipment utilizes
large (25) field index

JENAVAL INTERPHAKO
Transmitted Light Interference
For Contrasting & Measuring

e High measuring accuracy with
Shearing, half-shade plate, inter-
ference fringe, and photomeric
measuring techniques

e Also equipped for brightfield, positive
& negative phase contrast, inter-
ference contrast, and interphako

e Photographic capabilities

Surgery Microscope
e Crystal-clear, infinity-corrected wide
field optics with 3x-30x magpnifi-
cation
e Coaxial halogen illumination
e Monocular & binocular co-observation
e C-mount, TV, and 35mm adapters
e Counterbalanced floor stand

For more information on these and other JENA microscopes, call 1-800-444-7952

—'GEEILER

See us at Booth #714 at FASEB

Dealerships Available

INSTRUMENT & MANUFACTURING CO. 170 E. Kirkham Ave. » St. Louis, Missouri 63119 « (314) 968-2282
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Supernatant control

‘VACUSET

Its vacuum fine control H

gives you precise aspiration

Its versatility solves your

waste handling problems |

Cc OUP ON

O | would appreciate additional information

on VACUSET
Name:
INOTECH

Address:
For USA: For all other countries:
Inotech Biosystems International Inotech AG
PO. Box 21064 Posttach ’
Lansing Mi 48909 USA CH-5610 Wohlen/ Switzerland Phone: Best time to call:
Tel. 1-800-635-4070 Tel. 057 2244 50
Fax (517) 393-2266 Fax 057 22 34 66
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Get the big picture in microplate analysis

Flexible, multipurpose design
with large LCD brings new
ease to microplate reading.

Microplate analysis needs vary from person to person. reading mode quickly and easily collect data for kinetic
So we designed the Model 3550 Microplate Reader and its and endpoint analysis.

on-board software to perform a wide variety of functions High volume o : . A
S ption. Adding the optional 25-plate capacity
A iy ity 6 SMUD RS e 1 i, B Madel Stack Loader instantly converts the Model 3550 Microplate

‘Z‘;f firinag can%m tbedu};qulj ofltbme in.strument i Reader from a conventional single plate reader to an auto-
AETOCSING, SIUCHICITIE JH JORIMe icTo- matic multiple plate instrument. As your needs grow, so can

Plate readers. the Model 3550 reader.

Flexible on-board software. This unique software allows Enhanced data analysis. Create a powerful analysis team with
you to program the Model 3550 to collect and analyze the the Model 3550 reader and the Microplate Manager™ software
data, and produce four custom tailored reports: Absorbance, for the IBM® and Apple® Macintosh™ personal computers.

Matrix, Limit, and Evaluation. What'’s more, all formats, pro- See the future in microplate analysis in your lab.
tocols, and reports can be viewed in their entirety on the Contact your Bio-Rad representative for a demonstration. Or

exclusive 80 x 16 character liquid crystal display! call and request bulletin 1438 for detailed information on
Kinetics capable. The Model 3550 Microplate Reader’s Atongey e udlispvdies.

IBM i of International Business Machines.
high speed fiber optics, on-board plate mixer, and multiple Appl;s ;:Mac?:msh uetfrader:arks :fsApe;lse Comput:r, Inc.

1414 Harbour Way South Also in Rockville Centre, NY: Hornsby, Australia; Vienna,
B 'o RAD Chemical Richmond, CA 94804 Austria; Brussels, Belgium; Mississauga, Canada; Watford,
. Division " (415) 232-7000 England; Paris, France; Munich, Germany; Hong Kong;

800-4-BIO-RAD Milan, Italy; Tokyo, Japan; Utrecht, The Netherlands; and
Glattbrugg, Switzerland.

Answers.
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: With Foto/Prep I, you get two
Sample Saving transilluminators in one -
Preparative DNA Analytical and Preparative.

Transilluminator! : FOTO/PREP 1 is the first innovative transilluminator
' to offer the sensitivity of 300nm midrange UV, with the
" kind of protection previously provided only by 366nm
— UV sources.
G ' i The key? A unique sensitivity control device. In the
S analytical mode it provides the nanogram level
sensitivity distinguishing all FOTODYNE 300nm DNA
transilluminators. Switching to the preparative mode,
the gel can be exposed as long as 20 minutes with
little or no detectable photonicking damage. Yet, a
2000bp band containing less than 10 nanograms of
DNA can be visualized for cutting.

FOTO/PREP I comes with a replaceable UV trans-
parent protective sheet, so gels can be cut directly on
its surface without damaging the UV glass. The
molded, UV blocking cover can be raised from 0° to
90° to allow easy access to the gel.

b

FOTO/PREPL. Available only from FOTODYNE...a leader For more information call or write.
you rely on for innovative advancements in FOTODYNE, Inc. 16700 W. Victor Road
DNA analysis instrumentation. New Berlin, Wisconsin 53151-4131 USA

= 414-785-7000

Call 1-800-362-3686 Telex 260127 [

FAX 414-785-7013

INCORPORATED
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. . . Demands
consistently pure DNA
the first time, every time

ar Fi \
Fi Ol — S CUSTOM SYNTHESIS SERVICE
ﬁ Type of Service | Reagent Grade | Research Grade
~ 3 ¢ Purification I ¢ Reverse phase ¢ Polyacrylamide gel
method chromatography electrophoresis

Quality Control l

¢ Monitoring
method

e Trityl fractions ¢ Visualization of single-
monitored band purity on

I * Spectrophotometric ethidium-stained

Hotin Conl  *line Pres

|
I
|
scan of product I polyacrylamide gel
l
1
[

5T Rl ¢ Documentation i T “—ij
= 5 provided . a\
nite |
1203440 #1020 e100 B110%8
- i | e * All oligos fully | \ J o
i S [ \
Lo deblocked and I T T
. detritylated
Zymed's recombinant protein G reagents bind to most IgG's and IgG 'r
subclasses more strongly than protein A. They exhibit no binding to IgA, 1gM Application * R i i
ongl) - A outine running of .
IgD, IgE, or albumin. These products are excellent for the screening and PP 9 Estoblfshlng
: experiments experimental protocol

purification of ] ibodies. Conj to peroxidase, alkaline

phosphatase, p-galactosidase, FITC, biotin, and sepharose 4B are offered in
addition 1o the unlabeled protein. Call us today for more information!

LARGE SCALE SYNTHESIS AVAILABLE ¢ RAPID TURN AROUND TIME o
TECHNICAL SUPPORT

FOR INFORMATION ON OUR OTHER
CUSTOM OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL

> W/ =
- ZYMED LagoraTories lINc- 1-800-336-7455
52 South Linden Avenue, Suite 3, South San Francisco, CA 94080 SYNTHECELL
Inside California (415) 871-4494 ® Outside California (800) 874-4494 » Telex 4993181 s‘éQ‘;;‘EEEE'i:L
SYNTHECELL
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CORP

2096 Gaither Road, Rockville, MD 20850 USA
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Announcing...

HUMAN GENOME 1

Human Genome |, the conference on the largest biological project ever contemplated, is set for
October 2-4, 1989 in San Diego, CA. It is an international conference on the status and future of
research on the Human Genome.

Co-chaired By

Charles R. Cantor, Ph.D.
Director, Human Genome Center
Lawrence Berkeley Laboratory

Daniel E. Koshland Jr., Ph.D.
Editor of Scikxck

PARTIAL LIST OF SPEAKERS FOR HUMAN GENOME 1

Sydney Brenner  MRC, Cambridge Peter Pearson Sylvius Laboratories, Leiden

Eric Lander Whitehead Institute Allan Wilson University of California, Berkeley
Robert Moyzis Los Alamos National Laboratory Thomas Caskey =~ HHM! - Baylor College of Medicine
Charles Cantor  University of California, Berkeley Cassandra Smith  University of California, Berkeley
James Watson  Cold Spring Harbor, N.I.H. Peter Dervan California Institute of Technology
Victor McKusick  Johns Hopkins University David Cox University of California, San Francisco
Francis Collins  University of Michigan Russell Doolittte  University of California, San Diego
Michio Oishi University of Tokyo George Church  Harvard University

Tasuku Honjo Kyoto University Raymond White  University of Utah Medical Center
Jean Dausset Centre d’Etudes du Polymorphisme Humain | Norman Arnheim  University of Southern California
Hans Zachau University of Munich Renato Dulbecco  Salk Institute

Ronald Davis Stanford University

) Sponsored By
SCIENCE MAGAZINE

A Publication of the American Association for the Advancement of Science
and
The Human Genome Organization (HUGO)
The conference will be accompanied by an exhibition open to commercial firms offering or planning
to offer appropriate equipment. The magnitude of the project and its requirements for the latest in

scientific laboratory equipment, supplies and services will make the exhibit a significant contribution
both to scientists and the companies that serve the scientific community.

15" Annual Meeting:
October 2 - 4, 1989
Town & Country Hotel
San Diego, CA

Organized By

SCHERAGO ASSOCIATES, INC.
A Professional Conference Organizer
1515 Broadway, New York, NY 10036

Tel: (212) 730-1050 ¢ Fax: (212) 382-3725
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: Get a SlideWrite Plus™
trial diskette at no cost! )

Call now! ‘
'ﬁ'& <5,
e, \ ﬁxgg«s

tation graphics

program that's

perfect for scientists

and engineers. * FuII LaserJet support
In fact, including scanned
we'll prove that images, downloadable
SlideWrite Plus can make fonts and thick lines
fantastic, professional- for graphs.

quality charts and graphs

in minutes! See for your- New

self how SlideWrite Plus Ve:r;s(i)on
creates with: -

* Error bars, curve fitting,
and equation plotting.
* Greek and math

symbols.

* Superscripts, sub- To see everything that
scripts, logarithmic SlideWrite Plus can
scaling, and dual do, call for your FREE,
independent y axes. full-featured trial

diskette right now!

(408) 749-8620

Advanced Graphics Software, Inc.
333 West Maude Ave. Sunnyvale, CA 94086
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< Ultralhin

Ultracentrifuge Tubes

7~ I o Extremely thin side walls for easy punc-
\ turing and slicing.
o Durable for 0-20C runs at maximum rotor
speeds.
o |deal for gradient runs in swinging bucket
rotors.
e Made of transparent Polyclear.
o Available with the wettable UltraCote

— layer applied for easy formation of
~ gradients.

o UltraThin tubes are about one-half the
\_— '/ sidewall thickness of conventional thin

wall Seton Polyclear and Beckman
UltraClear* tubes.

Other Seton Tubes for

use in Beckman Rotors:
e Open Top Tubes 5 E TD N
e Easy-Seal Tubes SCIENTIFIC
* Re-Seal Tubes P.O. Box 60548
e Cone-Top Tubes Sunnyvale, CA 94088
e UltraCone Tubes Outside CA 800/543-2134
* TL-100 Tubes Inside CA 408/733-8705

TM of Seton Scientific. *TM of Beckman Instruments, Inc.
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Before you buy a

freeze drying system,

send for this FREE booklet
and catalog. Here’s why:

You'll learn the facts about the Lyph-Lock Freeze Dry
System that could save your lab time, money and worry
in the future.

L abconco’s Lyph-Lock (“Life-Lock”) Freeze Dry Series
offers advantages you won't find in other systems—at
lower prices than you might expect.

For example, each system can be tailored to your
application and expanded as needs increase...lower the
possibility of melt-back and lost samples, especially after
hours, with a more reliable high capacity refrigeration
system...and increase convenience with many user-
oriented standard features.

Plus you can count on this system’s consistent
performance. It's sold through leading laboratory supply
dealers in your area, and it’s guaranteed for one full year—
by Labconco and your dealer. !

To receive your free catalog and FREE
guide, simply detach and mail the cou- |8 }fﬁ’.ﬂ, :
pon below. Or, call toll-free. Your copies S : S
will be mailed immediately.

L1 YES., it Gaiogand -

“A Guide to Freeze Drying for the Laboratory”

Name

Title

Company/Institution

Address

(Cily : State Zip Code

Telephone

Make/Model of current freeze drying system

et 1-800-821-5525.
LABCONCO.

Labconco Corporation / 8811 Prospect | Kansas City, MO 64132 scl .
EEEEEEEEEEEEEEEENENNNN
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PUMPS SHOWN ACTUAL SIZE

GETTING OUR NEW
OSMOTIC PUMP THIS SMALL
WAS NO SMALL EFFORT.

[t was a small miracle. ‘ with your test results.

Because now, after several years of inten- o 4 Call our Technical Infor-
sive research and development, the new ' mation Line today for addi-
ALZET" Micro-Osmotic Pump is ready to tional details about the
help you with small animal research. / ALZET Micro-Osmotic Pump

at 800-692-2990 (in Califor-
nia and Canada call collect

This new micropump, Model 1003D,

can be successfully used in mice and other

animals weighing as little as 10 grams. The | 415-494-5323). For price
1003D provides the same quality drug if and ordering information,
delimeryas 0nn T e please call 800-227-9953 (in
larger osmotic ol | California and Canada call
Pispe lthasa 120 - ke collect 415-494-5067).
io0uleapaciy |5 | | |
and pumps at 5 56 2 W 1 LR R A
lplirtorthree |20 d 6 14 b D
days_ Time S

Only ALZET osmotic pumps offer you an :
opportunity for continuous, controlled deliv- alzet
ery to help evaluate your drug in the steady MICRO-OSMOTIC PUMP
state. They accomplish this without the trauma : _

ok X 2 & ALZA Corporation « 950 Page Mill Road
of injection-induced stress that can interfere PO. Box 10950+ Palo Alto, CA 94303-0802 - (415) 494-5323

In France, Belgium, Switzerland, Spain and Portugal, contact Charles River France, St. Aubin-les-Elbeuf, Tel. (+33)-35-774887, FAX 35/770999 « In Italy, contact
Charles River Italy, Calco, Tel. (4-39)-39-509915, FAX 39/508219 « In West Germany; the Netherlands and Austria, contact Charles River Germany-Savo GmbH, Kisslegg
Tel. (+49)-7563-8041, FAX 7563-8764 « In the United Kingdom, contact Charles River UK, LTD, Margate, Kent, Tel. 01144-843-823388, FAX 01144-843-823497 « In Japan,
contact Muromachi Kikai Company, LTD, Tokyo, Tel. 03 241 2444 « In Scandinavia, contact ALAB Laboratorietjanst AB, Sollentuna, Tel. (+46)-8-754 0065 « In Israel,
contact Anilab, Rehovot, Tel. 08-46 1884, FAX 08-45 0498 « In the United States and other countries, contact ALZA Corporation, Tel. (800) 692-2990 or (415) 494-5323,
FAX (415) 494-5151.
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Nalgene
Filterware

sample loss. For consistent, leakproof
filtration and ultracleaning of organic and
aqueous solutions-specify Nalgene Syringe
Filters. Available from authorized Nalgene

Why add unneeded variables to your
critical analysis?

Get the dependability of Nalgene
Filterware in your syringe filter. Disposable

Nalgene Syringe Filters have precisely the ~ Labware Dealers worldwide.

same membrane materials used in Nalgene Nalge Company. The ability to listen.
Preasscmbled HEEEN The technology'to
sterileand £/ respond.

nonsterile
units in
various pore

Cellulose acetate Vy membrane
membrane brane

Filter Units. Membranes are nontoxic and
Triton-free. In 25- and 4-mm diameter
filters for pressure or vacuum filtration.
All with low hold-up volume for minimal

© 1987 Nalge Company. Nalgene is a trademark of Nalge Company. Teflon is a trademark
of E.I. duPont de Nemours & Co. (Inc.)
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Nalgene ¢

.. culture media/reagents, [] Solvent filtration,

Put Nalgene Syringe Filters to the test in your lab. Complete this
coupon and return it today with your letterhead or business
card. We'll send you a free color brochure and /
free sample pack including (check two only):
pore [ 25-mm, 0.2 um pore /
Nylon membrane: [] 4-mm, 0.2 um pore //i"
Teflon PTFE membrane: (] 25-mm, L %
0.2 pm pore %
tography, (] HPLC sample filtration, (] Tissue ii\
[ Sample prep: [J <1 mL [ 1-100 mL
& My discipline is:

.. NalgeneBrand Products  SCI-3

Company, a Subsidiary of Sybron Corp.

Try Nalgene Syringe Filters On Us!
Cellulose acetate membrane: (] 4-mm, 0.2 um // '
(1 25-mm, 0.2 um pore
My lab is involved in: [ Affinity chroma-
[ Protein filtration: (] Enzyme [ Antibody,
N
Bo'lxsgoaés, Rochester, NY 14602-0365



It your research can’t wait
for weeks while you wait
for DNA, take a look ot the
Cyclone™ Plus DNA
Synthesizer from MilliGen/
Biosearch.

Convenient prepack-
aged chemistries and
proven protocols allow you
to produce probes, primers,
even long (> 100-mer) frag-
mentsquickly and effortlessly.

Justload the reagents,
key in your sequence, and
press “‘Run’ Cyclone Plus
handles everything else—
automatically.

In half the bench space, Cyclone Plus
outperforms instruments costing twice
as much.

Preprogrammed soft-
ware cartridges make it
easy to change protocols
or synthesis scales. You can
even create your own
methods to customize a
synthesis.

Cyclone Plus is availa-
ble in either one-column or
two-column configurations.
And since it’s priced within
reach of any lab, there’s no
reason to wait another day.
For more information, call
800-872-0071; in MA,
617-229-2870.

MilliGen/Biosearch
Division of MILLIPORE

Cyclone users
come from
alongline of
DNA researchers.

W. Germany (06196) 494-0
© 1989 Millipore Corporation
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How can this exciting new system
help protect both your laboratory animals

and personnel from contamination?

The dumping of cage bedding and animal waste can Now this new Lab Products partial containment
create—and then lead to—the inhalation of aerosolized system substantially reduces the level of airborne
contaminants by animals and lab personnel. Such contaminants by restricting all cage dumping to the
animal exposure can interfere with—or even jeopardize inside of a negative air flow cabinet; that is, with air
—research studies. And inhalation of contaminants by flowing from the room and into the cabinet. The
personnel can result in serious health consequences. aerosolized particulates are washed out of the
Up until now, this has been the weak link in the animal airstream by a remarkably effective three-stage filter
facility contamination-containment chain. system and so clean HEPAfiltered air circulates back
into the room.

In addition to designing a system that would be
effective in scrubbing the air, there were two other
major objectives:

¢ to design a “human-engineered” system that

would be comfortable to use and easy to clean

* to design a system that would be easy to

maintain; that is, one in which filter or other
maintenance was simple and straightforward.
These goals, too, have been achieved.

There are otherfeatures/advantages/benefits of
the system described in detail in our brochure. To
request a copy, please use the coupon, or drop us a
line, or call us at 201/843-4600 or 800/526-0469.
Fax: 201/843-6040.

lab products inc
a Dol e company

255 West Spring Valley Avenue
Maywood, New Jersey 07607
201/843-4600 Fax: 201/843-6040
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Lab Products, Inc.
255 West Spring Valley Avenue
Maywood, NJ 07607

Dumping animal bedding waste from cage.

01 would appreciate a copy of your Waste Management System brochure.
O Id like to know more about your videotape on this system.

Oldlike to speak directly to a technical sales representative.

O 1d welcome your comprehensive catalog on animal care products.

Name

Title

Dept.

Organization

Address

Removing optional paper bag. Removing optional burn box

with polyvinyl liner. Phone

Patents appliedfor  Copyright © Bio Medic Corporation, 1988.



ikon's Microphot-FXA...
the first research
microscope to display

real intelligence...

SIMPLIFIES| complex microscopy |CALCULATES|total magnifica-

and photo protocols with user
defined software management.

images called “the
best in microscopy today” with a
choice of over 130 CF lenses
including new 1.4 N.A. 60x and
100x oil plan apochromats.

PRODUCES | the brightest low
light image in the shortest
exposure time.

[CONCENTRATES] essential
controls in a single “ergo-control
center” so your eyes never leave
the specimen.

SWITCHES| effortlessly
between transmitted or
reflected light techniques includ-
ing: brightfield, darkfield, DIC,

pol, fluorescence, rectified, phase

contrast, interferometry
Hoffman modulation contrast
and VRM illuminator.

DISPLAYS| key camera and

microscope data on a clear,
bright LCD screen.

exposure time, film
speed, frame number, bracket
exposure adjust, lux intensity,
auto-scale, photo magnification
or user defined ID file name/
number on the film.

For information circle reader service number 77
For a demonstration circle reader service number 78

tion and prints it on the film.

DETECTS | the DX code from the
film cassette and automatically
sets the film speed.

AUTOMATES| control of

brightness, motorized nose-
piece, focus, stage movement,
photo light path selection and
condensor aperture.

DOCUMENTS | hard copy of all

functions via desk-top printer.

data and automated
functions for up to 3 attached
cameras independently for a
total of 18 separate data print
files.

|COMMUNICATES]| with a host
computer for remote control
and quantitative applications.

RESPONDS | to computer

commands via RS 232 protocols.

You've just begun to touch on
the total system advantages of
the Nikon MicrophotFXA.
Discover more. Contact Nikon
Inc., Instrument Group, 623
Stewart Avenue, Garden City,
NY 11530. 516-222-0200.

Visit us at FASEB, Booth #1218-20-22

Nikon

Extending Man’s Vision



Pure &
Simple

They say that variety is
the spice of life. But the
variety of life insurance
products in the marketplace
today poses a bewildering
prospect—even for the
most educated customer.
Which is why it’s refresh-
ing to know that there’s
still a kind of life insurance
whose appeal lays in its
simplicity.

Not only is AAAS Term
Life the purest kind of life
insurance available, it is
also the least expensive.
And now that Group Rates
have been cut another 15%
effective 4/1/88 (they were
also cut 10% last October),
AAAS Term Life is an even
better bargain.

If you're interested in
applying for coverage from
$15,000 up to $240,000,
and wish to request gener-
ous protection for your
family, too, the next step is
simple.

Contact the Administra-
tor, AAAS Group Insurance
Program, 1255 23rd Street,
N.W,, Suite 300, Washing-
ton, D.C. 20037, or call
toll-free (800) 424-9883 (in
Washington, D.C. call 296-
8030). They will be pleased
to answer any questions
you may have about this
valuable member benefit.

Finally, A Proven Method For Culturing
Cells On Flexible-Bottomed Culture Plates
In A Mechanically Active Environment.

The Flexercell™ Strain Unit is a computerized vacuum-operated strain providing
instrument which applies a defined, controlled static or variable duration cyclic
tension or compression to growing cells in vitro.

For More Information About The Flexercell Strain Unit or Flexcell’s E
Full-Line Of Custom Treated Flexible-Bottomed Or Rigid-Bottomed
Culture Plates, Call FLEXCELL CORP. At 1-412-664-FLEX. (==

FLEXCELL CORPORATION
Box 890 * McKeesport, PA 15134 Frexecect
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Cells and
D, Lamps.

. A full line of quality cells:

* Stock and custom

. __* Dye laser

Plane Optics

UV light sources for all major
nstruments:

. *D, and Hg.

. CUV-O-STIR

. * Mini-magnet cuvette stirrer
* Variable speed

¢ Multiple cell capability.

__HELLM AQ__ Box 544, Borough Hall Station, Jamaica, NY 11424
(718) 544-9534 or (718) 544-9166.

B BERRRRRRERER8888

Circle No. 108 on Readers’ Service Card



Anti-Phosphotyrosine Antibodies

Detect phosphotyrosine-proteins in transformed or growth
factor treated cells by:

Western blots
immunofluorescence microscopy
immunoprecipitation

Antibodies are supplied as pure IgG
Two different mouse antibody subclasses are available
Anti-Phosphotyrosine PY20 IlgG2b  cat#152369
Anti-Phosphotyrosine PY69 IgG2a  cat#152370

4]
]

ICN Biochemicals

Division of ICN Biomedicals, Inc.
P.O. Box 28050, Cleveland, OH 44128

Toll Free (800) 321-6842
In Ohio call collect (216) 831-3000

Circle No. 79 on Readers’ Service Card

NEUROCHEMICALS FOR THE

NEUROSCIENTIST

NEW PRODUCTS

Adrenergic Antagonist GABA-ergics
PRAZOSIN y-HYDROXYBUTYRIC ACID
PHACLOFEN

p-Adrenoceptor Affinity Ligand
PINDOBIND (BIM)
Anticholinergic
IPRATROPIUM

Anti-inflammatory
IBUPROFEN, (+), (=) & (+)

Histamine-3 Agonist
R(-)-a-METHYLHISTAMINE

5HT; Agonist
1-PHENYLBIGUANIDE

Neurotoxic Amino Acid

INDOMETHACIN BMAA, (D,L)
Calcium Channel Antagonists ~ NMDA Antagonists
DILTIAZEM PHENCYCLIDINE®
METHOXYVERAPAMIL, (+), 1-(1<(2-THIENYL)CYCLOHEXYL)-
(=) & (%) PIPERIDINE (TCP)*

VERAPAMIL, (+), (=) & (+)

Calcium Channel Blocker
w-CONOTOXIN GVIA

MK801 (+) & (-)

Serotonin Agonist
1-(2,5-DIMETHOXYPHENYL)-

RYANODINE 2-AMINOPROPANE
D, Agonist Sigma Receptor Ligands
QUINPIROLE (LY17155) 13-DI-(2-TOLYL)GUANIDINE
- . (DTG)
Delta Opioid Antagonist N-ALLYLNORMETAZOCINE,

NALTRINDOLE

Dopamine Antagonist
METOCLOPRAMIDE

(+) & (=), (SKF 10,047)

*DEA license required.

Research Biochemicals Incorporated
9 Erie Drive, Natick, MA 01760-1312, USA

Tel: (508) 651-8151, FAX: (508) 655-1359
Telex: 510 601 5087 (RES BIO UQ)
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NEW version 3.0

GRANT «?
TRACKER

DON'T OVERSPEND YOUR GRANTS!

GRANT TRACKER is a common sense bookkeeping
program for nonaccountants for keeping track of the
financial status of your grants, with up-to-the-minute
displays of Funds Awarded, Expense To Date,
Commitments and Balances, and information on all
Expenses and Personnel. The manual teaches how to
set up the accounts, and how to reconcile these accounts.
You can do What If calculations.

For IBM PC's and compatibles, and for MACINTOSH.
SEND FOR BROCHURE.

| .:: KCS SOFTWARE
927 Mears Court
- Stanford, CA 94305-1041

(415) 493-7210 (VOICE or FAX)

Circle No. 119 on Readers' Service Card

BURN YOUR REFERENCE CARDS!

REF-11

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

O Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500
RT-11, TSX-Plus, RSX-11,P/0S . .. ... 825000

S 00
VAX/VMS (native mode) ............ 350
™
WANUAL  §
]m wioa S15% PG $20%
322 Prospect Ave., Hartford, CT 06106

SYSTEMS/  (203) 247-8500

Connecticut residents add 7'z % sales tax.
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How in the world can you discover

We can give you the answer.

If you work with 2-D gels in the life
sciences, then you need to know which
proteins are being induced, repressed,
phosphorylated and glycosylated. And
you need to know when they are chang-
ing. PDI can help. We’ve taken the
empirical art of 2-D electrophoresis
and made it a more precise science
by creating the only total system of

subtle changes in genetic expression?... ;

.With PDI—That's How!

Series™, does the tedious work and
frees you for the creative and intuitive
processes that lead to breakthroughs.
That’s the power of PDI; the power to
illuminate, amplify. You no longer need
to reinvent the wheel every time you run
an experiment with hormones, growth
factors, neurotransmitters, drugs.

Proven in top labs and by over

analytical gel services, software, and 20 pu,bllcatlons. :
instruments to reduce biological infor- Don’t take our word for it.
mation to useful, manageable data. Over 90 publications
2 g world-wide testify

We can quantify the changes in toihe vahis
your cells and tissues. of PDI's

Whether you run 2-D or not, we can  partnerships
give you the with world’s
answers you In applications such as: leading scien-

need to make dis-
coveries. With
PDI, you get the
benefit of years

¢ Growth & development
® Hormonal regulation

tists. Clients
from Cal Tech,
Columbia

University, The

of gel running * Genetic exprqssmn Pasteur Institute, The
experience linked | © Effects of toxins University of Penn., UCSF,
to software devel- & drugs Harvard, and leading
opmentdevotedto | e Genomic sequencing pharmaceutical companies
quantifying and have used gel services and/or

reducing biological data to answers
you can use.

The marriage of 2-D Electrophore-
sis and computer-assisted analysis.
Our instrument system, the Discovery

See us at ASCB/ASBMB in San Francisco,
Booth #'s 1329 & 1331, & at the
Winter Symposia in Miami, Booth # 58.

The Discovery Series™'from PDI.

protein

databases
NC.

Use the Power of
The Discovery Series™

Our latest version of The Discovery
Series™ is the most powerful, the most
user-friendly and the most customer-
proven system available anywhere for

L

the systematic analysis of
global changes occurring in biological
systems. And it’s more affordable than
you think! As with all our services,
you can buy or lease the entire system—
or you may send your samples to us and
use our system on a low-cost
service basis. Either way, we
give you the answers. You
make the discoveries.

Call or write for our latest
“Product & Services Guide”
shown here and for more
information.

The Thrill of Discovery

405 Oakwood Road, Huntington Station, NY 11746 (516) 673-3939, Fax: (516) 673-4502
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Thin Tight Tin

SPOLS.

Vibratome

de Fonbrune Stage-Mounted Micromanipulator

Too

de Fonbrune Microforge

Whether it’s fresh sectioning, micromanipulating or forging,
turn to TPI for instruments as precise as your procedure.

Vibratome.2® If your research demands fresh tissue sectioning
with no freezing or embedding, turn to the Vibratome, the superior
tissue sectioning system, Series 1000 or Series 2000. Vibratome
Series 2000 gives you specimen bath refrigeration, automatic sec-
tioning repetition, and motorized digital control of section thick-
ness and specimen height.

For detailed information circle No. 40 on Readers’ Service Card

Micromanipulator. Precision control is in your hands with
the TPI de Fonbrune Micromanipulators, free-standing and stage-
mounted. Experience smooth, positive movement, virtually zero
drift and no backlash, with easy to use single joystick control for
either right or left-handed operator.

For detailed information circle No. 41 on Readers’ Service Card

TECHNIGIL
RODUCTS
INTERNATIONAL, INC.

¢

Microforge. Perfect companion to the Micromanipulator, the
TPI de Fonbrune Microforge, with 6 movement and 2 temperature
controls, permits fabrication of both simple and complex micro-
tools. Accomplish fusion/melting, distant/contact stretching, micro-
glass blowing, fracturing, using glass, metals, alloys, organic crystals,
polymers or other fusible materials.

For detailed information circle No. 42 on Readers’ Service Card

Service. As the only U.S. manufacturer of de Fonbrune Micro-
manipulators and Forges, and the maker of Vibratome, TPI provides
you assured delivery, on-demand technical service and complete
repair and replacement should you need it. When your research
demands thin slices, finds you in tight spots, or needing tiny tools,
call TPL.

See us at FASEB Booth 635

13795 RIDER TRAIL, SUITE 104 / ST.LOUIS, MO 63045  (314) 291-0198  FAX: 314-291-0710

1304
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Formation of Triassic Navajo Sandstone
from 200 million years ago, slot canyon
country, southern Utah.

Save Time in
Protein Purification.

BAKERBOND PREPSCALE Ion Exchangers

It takes eons to shape nature. Studying it shouldn’t.

That’s why scientists at J.T. Baker pioneered BAKERBOND
PREPSCALE* Ion Exchangers for fast protein purification.

BAKERBOND PREPSCALE is specially
manufactured using wide-pore silica. No fines,
no swelling, easy packing, and fast flow rates.

PREPSCALE Ion Exchange polyelectrolyte
surfaces have minimal hydrophobicity to allow JI Baker
less non-specific binding and higher yield. For

your next protein purification, save time with ®
BAKERBOND PREPSCALE.

J.T.Baker Inc. = 222 Red School Lane = Phillipsburg, NJ 08865
1-800-JTBAKER; in NJ 201-859-2151 ® Telex: 299514 BAKR UR ® FAX: 201-859-9318

Photo ©1986 David Muench
*BAKERBOND and PREPSCALE are trademarks of ] T.Baker. ©1988 ] T.Baker Inc.
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Your pad or ours!

Ifyou perform
calculations, the answer R
is obvious. wo 5= cost 0

MathCAD 2.0.

It's everything
you appreciate about
working on a scratch-
pad-simple, free-form
math—and more. More
speed. More accuracy.
More flexibility.

Just define your
variables and enter your
formulas anywhere on the screen. MathCAD
formats your equations as they’re typed.
Instantly calculates the results. And displays
them exactly as you're used to seeing them—
in real math notation, as numbers, tables
or graphs.

MathCAD is more than an equation
solver. Like a scratchpad, it allows you to add

SANPLE . HCDL

1.2

vlt) ult)

(© 1988 MathSoh, Inc.

text anywhere to
support your work,
B and see and record
bi 2 every step. You can
try an unlimited
number of what-ifs.
And print your
L entire calculation as

sk e an integrated docu-
ot dn ment that anyone

S can understand.
ey Plus, MathCAD

is loaded with powerful
built-in features. In addition to the usual trig-
onometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conver-
sions in a completely transparent way.

Yet, MathCAD is so easy to learn, you'll
be using its full power an hour after you begin.

¢ auto
Solve linear systen Ax=b

i
f T

1
]

Solue non-linear equation:

Requires IBM PC® or compatible, 512KB RAM, graphics card.

IBM PC® International Business Machines Corporation.
MathCAD® MathSoft, Inc.

Circle No. 109 on Readers’ Service Card

What more could you ask for? How about
two new applications packs to increase your
productivity?

The Advanced Math Applications
Pack includes 16 applications like eigenvalues
and eigenvectors of a symmetric matrix, solu-
tions of differential equations, and polynomial
least-squares fit.

The Statistics Applications Pack lets
you perform 20 standard statistical routines such
as multiple linear regression, combinations and
permutations, finding the median, simulating a
queue, frequency distributions, and much more.

MathCAD lets you perform calculations in
a way that’s faster, more natural, and less error-
prone than the way you're doing them now—
whether you use a calculator, a spreadsheet, or
programs you write yourself. So come on over
to MathCAD and join 45,000 enthusiastic users.

For more information, contact your dealer
or call 1-800-MATHCAD (In MA: 617-5771017).

MathCAD

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139



Sequential illumination.
The only way to read microplates.

In just 5 seconds, Molecular
Devices' microplate readers read an
entire 96-well microplate by lighting
each well sequentially. All the avail-
able light is transmitted to a single
well, so a smaller light source can be
used. No stray light from other
wells interferes with readings. Heat
output is reduced. Isothermal con-
ditions are maintained in the reading
chamber. Lamp life is extended.
Only on Molecular Devices' micro-
plate readers.

Rapid sequential illumination and
reading are accomplished by our
unique fiber optic design. A single
fiber rotor distributes light to 9
individual fiber optic channels and a
reference channel. This means the
optics and the reading chamber re-
main stationary during the read, elim-
inating meniscus movements and
pathlength changes. Also, there are no
optical alignment problems. Ever.

Underneath the microplate,
amatched set of 97 sequentially

_!‘-“ '::L h

Wmax™

activated silicon detectors ensures
complete independence of each
optic channel. There is no cross talk
between wells. The top-down illumi-
nation eliminates light scattering
and light piping. Signal is maximized.
Noise is minimized.

Sequential illumination and
detection. Only on UVmax; Vmax®
and Emax™ microplate readers from
Molecular Devices.When every
data point is important, when every
experiment counts, don’t compro-
mise. Contact us now to begin your
evaluation of the best microplate
technology available.

Molecular
Molecular Devices Corporation
Menio Oaks Corporate Center
4700 Bohannon Drive
Menlo Park, CA 94025
(800) 635-5577
(415) 322-4700

(415) 322-2069 (Telefax)
6716637 MOLEUW (Telex)

Emax™

'Vmax is a registered trademark and Emax and UVmax are trademarks of Molecular Devices Corporation.
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A wide range of gangliosides

of highest punty

For neurology and oncology research.
In large

_quantities as well.

Fl‘ﬂmBi)OC'arb‘ Chemicals

o - ; i

© Please, circle the Readers’ Service Catd fof

.. information about gangliosides of highestpurity. ~~ . ©
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Technology Update

Latest LSC technology cuts sample
and cocktail costs; increases throughput

S

In the past, liquid scintillation counting
used traditional technology to overcome
background noise. Now, there’s a
new, more sensitive technology —
TR-LSC or Time-Resolved

Liquid Scintillation Counting

— that reduces background noise by an
additional 30%-40%, and more. This
new patented technology is available
only in Packard’s Tri-Carb® liquid
scintillation analyzers.

Originally developed for extremely
low level counting, TR-LSC tech-
nology has now been applied to a
broad range of applications. While
these don’t always require high
sensitivity, additional benefits have
been realized. By increasing sensitivity,
TR-LSC reduces sample and cocktail
consumption while shortening the
time required for accurate counts.

The benefits? Lower cocktail costs,
lower disposal costs, and
increased throughput.

How TR-LSC is superior
to older technology
Traditional counters are based on two-
dimensional pulse analysis: pulse
height and pulse counts. They provide
a level of sensitivity that’s merely
adequate for most applications.
Patented TR-LSC adds a third

dimension to pulse analysis: a pulse
index that measures over time the after-
pulses associated with background. In
doing so, TR-LSC clearly distinguishes
between beta pulses and background
pulses. By identifying, and reducing,
background noise, TR-LSC provides
a great level of sensitivity (see chart
comparing E*/B values) and more
accurate counts.

Prompt Pulse or Fast Component

Prompt Pulse

]
; / Afterpulses (Pulse Index=4)
i % i

Up to Sps

The typical beta scintillation pulse (top) is
very fast and may be followed by a delayed
component. The typical background pulse is
followed by a series of afterpulses. Patented
TR-LSC distinguishes between the two.

YLD,

3H He

Typical E*/B values for *H and '*C using
traditional and TR-LSC counting.

Achieve accurate counts on
samples as small as 25 pl

Traditional technology limits sensitivity.
The improved sensitivity of TR-LSC,
however, allows you to achieve

accurate DPM results for single and
dual label samples in volumes as small
as 25 pL. That can add up to substan-
tial savings in sample and cocktail costs.

Slash radioactive waste
disposal cosis

Counting smaller samples will also
reduce radioactive liquid disposal costs,
which can be $500 per drum, or higher.
While you may not pay this cost
directly, your operating budget could be
affected. With TR-LSC you can cut
operating costs while reducing environ-
mental hazards.

Increase sample throughput
by over 80%

Just as TR-LSC reduces the volume
of sample and cocktail required for
accurate counting, it also reduces the
time required for an accurate count.
By cutting background in half, high
sensitivity TR-LSC lets you count
nearly twice the number of vials of a
250-DPM sample, in the time it would
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take to count a single vial using conven-
tional technology. For lower activity
samples, the increase in through-

put with TR-LSC is even greater.

Automatic data
interpretation, too

Another advanced feature available
only with Tri-Carb analyzers is
automatic tandem processing. This
unique capability processes your
counting data automatically using one
software program after another — RIA
packages, spreadsheets, word process-
ing, or custom-written programs — until
the results are printed in whatever
format you have specified. All this is
done automatically, without operator
intervention, for up to 30 users.

Free Investigator’s Guide
provides a complete explanation
of the benefits of TR-LSC

More information on TR-LSC, and
other exclusive Packard features, is
available in a new publication, the
Investigator’s Guide to TR-LSC
Technology and
Tri-Carb Liquid
Scintillation
Analyzers. For
your free copy,
mark the reader
service number
below or call

us today.

Call toll free 1-800-323-1891 ‘
or FAX 203/235-1347.

PACKARD

A Canberra Company

Sales and Service
in over 60 countries throughout the world.



1989
AAAS/WESTINGHOUSE AWARD
for PUBLIC UNDERSTANDING of

SCIENCE AND TECHNOLOGY

Nominations Invited

B An annual Award for working scientists and engineers from
all disciplines who make outstanding contributions to pub-
lic understanding of science and technology but are not
members of the media.

B The Award will be presented during the AAAS Annual
Meeting in New Orleans, 15-20 February 1990.

W The Award carries a $2,500 prize.

B Sponsors for the Award are the Westinghouse Foundation
and the American Association for the Advancement of
Science.

1988 Award Winner: Anthony S. Fauci, M.D.

National Institute of Allergy and
Infectious Diseases

For additional information, contact: Patricia S. Curlin, AAAS
Committee on Public Understanding of Science and
Technology, 1333 H Street, NW, Washington, DC 20005 or
call (202) 326-6600.

Deadline for nominations is 1 September 1989

Managing references just got easier.

Stop filing index cards and misplacing references! Organize
them instead, with a specially designed database pro-
gram called Pro-Cite®.

Pro-Cite makes it easy to manage references.

Now you can sort, search, or index refer-

ences from journal articles, books, or

any other source. Keep references o

@
organized, include long o aERt
abstracts or notes, and for- #T et e
mat bibliographies in s\:“cﬁ‘\‘ o 4
any style. & @‘\:‘:; i e\o\.o;‘,‘w J
Pro-Cite S B

™ “"@g“\%"'ﬂw “‘\:‘*‘TJJQ ;\‘ﬁ“ o]
puts references ST SR

. ‘,n“;;w"’:'\*f\“‘;ﬁo\" ‘ﬁ‘:‘:’\‘\‘
in order. ST S

ol . o s:::;\@"‘ o ,}‘:,.(
Call (313) 996-1580 today. Pro- IR NS
Cite is available for IBM® PCs and v mp-f;iit«:ﬁ;“\ d
the Macintosh® and the programs PRSI
are data compatible. Other PBS prod- o ’e:;w"‘ ; a«;ﬁl&"i’:‘;
ucts include Biblio-Links™ (compan- wsgs;‘«‘:\“‘;;o*
ion programs that transfer records into o “Kz“j;j‘%\*” o
Pro-Cite) and Pro-Search™ (a specialized + o]
communications program for searching °\~‘\‘\:‘~°::e::‘*\;;\,d
BRS and DIALOG (IBM only)). Pro-Cite is now R
NOTcopy protected. v“(.\;\:“;,\
N
"II’|]® Personal P.O. Box 4250
Il |I Bibliographic  Ann Arbor, Ml 48106
Software, Inc.  (313) 996-1580

InCanada, contact Phipps & Assoc.

512 Speedvale Ave E. Guelph, ON N1E 1P4 (519) 836-9328

The following are trademarks or registered trademarks: Pro-Cite, Biblio-Link, Pro-Search of Personal Bibliographic
Software, Inc., IBM of International Business Machine, Corp., Macintosh of Apple Computer, Inc.
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vAstronomy &
Astrophysics

Edited by
Morton S. Roberts

Selected from articles pub- t
lished in Science between -
1982-1984, these 24 papers
are divided into four parts:
Solar System, Structure and
Content of the Galaxy, Galax-
ies and Cosmology, and In-
strumentation. The volume re-
veals a broad, coherent, and
contemporary picture of our
astronomical universe. In-
cludes two Nobel Prize lec-
tures. Fully indexed and illus-
trated. 1985; 384 pages.

Hardcover $29.95
Softcover $17.95
(AAAS members deduct 20% )

Order from AAAS Marketing,

Dept. @, 1333 H Street, NW,
Washington, DC 20005.

Add #1.50 postage and handling.

Polycarbonate

are important:

American Association for the
Advancement of Science

consistently low te
the best polycarbonate membrar

CONSISTENT QUALITY FOR
REPRODUCIBLE RESULTS...

Poretics’ polycarbonate

membranes set the standards

Batch after batch, Poretics’ polycarbonate

filters consistently offer the highest quality for the
most demanding analytical and research applications.
Precision manufactured to exacti
ing new high levels of cleanliness, these membranes reflect

the latest automated technology and 25 years of membrane
experience by our key people. This, plus our excellence in technical and
customer service, sets us apart from the others.

specifications, includ-

smbranes are your best choice whenever these characteristics

pture in one plane,

g > non-specific adsorption,
veights, and low extractab

5. And today Poretics offers

Let us prove it. Contact us for details and
a FREE copy of our new 1989 catalog.

Visit us at FASEB Booths 1819, 1821
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We developed the

L] L] L ]
Biotix DNA Synthesizer
L] @ L]
for scientists like us...
(]
like you.
The new Biotix DNA Synthesizer was created
by two molecular biologists who know that
waiting for DNA from an outside lab — or
standing in line for access to one slow and ;2;:}“
overworked in-house synthesizer — is DNA Synthesizer . . .
counter-productive. So is taking a crash
course in computer programming just to Speed, purity and
use it. ... 814,950.*

(*including computer!)

That's why we started Biotix, and developed
the fastest, most efficient and lowest cost
DNA synthesizer on the market today. The
Biotix Personal DNA Synthesizer. Guaranteed
125mer synthesis. Guaranteed biologically
active DNA. Priced within easy reach of indi-
vidual labs.

To find out more, call 1-800-288-2468,
or write Biotix, Inc., Commerce Park,
Corporate Drive, Danbury, CT 06810-4130.

Roderic M. K. Dale, PhD
Preside
Amy Arrow, PhD e
Executive Vice President




Actual Size

THIS IMPLANTABLE MICROCHIP
HAS JUST TOTALLY REVOLUTIONIZED
LABORATORY ANIMAL IDENTIFICATION.

The end of ear punching or tagging, toe Clippi%\'ﬁ*’
tail tattooing ... and their problems.

Conventional animal identification techniques have
three familiar problems:
Cost—it's expensive to mark the animals initially and
to read them subsequently
Accuracy—misidentification can occur as a result of
the marking process
Health—occasional infection can jeopardize animal
health or even the research effort itself

Bio Medic Data Systems has now developed a
practical state-of-the-art electronic system that revolu-
tionizes animal identification and that deals effectively
with these three problems.

An Implantable Micro-ldentification Device (IMI™)—
actually a microchip transponder—transmits its unique
identifying number when energized by a low power
radio-frequency source. This IMI (shown actual size
above) is hermetically sealed in an inert glass capsule.

The animal is identified as it passes near the stationary reader.
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Patents pending, U.S. and International.

- gl’_‘l Id welcome a call from a technical re

ﬁi Area code

Copyright © Bio Medic Corporation, 1988.

tion practices).

This entire system—that i
make it function—called the
Animal Monitoring System (

more about this exciting deve

coupon below requesting a d
us aline, or call us at 201/587-

BioMedic
DATASYSTEM
a compa ‘

edic Data Systéms, Inc.
est Spring Valley Avenue
aywood, New Jersey 07607

| BioMedic Data Systems, Inc.
| 255 West Spring Valley Avenue
| Maywood, NJ 07607
I
I

[ Please send me your ELAMS™ br
| identification system.

Name

Title

Dept.

Organization

Address

~ Zip Code



There’s
nothing hard
about our
software.

System Gold" the Personal™
Chromatograph, teams an advanced
HPLC system with a powerful personal

computer* to make balancing many
LC functions a lot easier
The software is what makes it
so easy. A mouse, drop down
menus, truly helpful help screens
and enhanced graphics give you
the easiest control of your data ever.

All System Gold LC modules are
fully programmable, and linked on
a bi-directional digital network. So you
control and monitor the entire system
from a single point.

Superior integration algorithms
always give you accurate, reproducible
results. Stunning post-run graphics
make data comparison and spectral
analysis especially easy. Because of
multi-tasking, you can even review data
while the system is doing another run.

ytalitins  Choonatogeans Ratiognans Gl

And it's easy to configure System

Gold for any application — methods

development, QC, analysis of amino

acids, proteins, peptides and more.
Contact your Beckman HPLC

Representative at 800/742-2345.

Or Beckman Instruments, Inc.,

Altex Division, 2350 Camino Ramon,

PO. Box 5101, San Ramon, CA 94583.

Offices in major cities worldwide.
There's nothing hard about it.

*IBM Personal System/2, PC-AT, PC-XT or NEC portable

IBM? Personal System/2™ PC-AT™ and PC-XT™ are trademarks of
International Business Machines Corporation

NEC™ is a trademark of NEC Corporation

© 1988, Beckman Instruments, Inc. AX87-1051B

BECKMAN

A SMITHKLINE BECKMAN COMPANY

Send Representative and Literature circle No. 80.
Send Literature only circle no. 81.

See us at FASEB in New Orleans; Booth 907/1214,
March 20-23.



Dialog puts ideas in motion. It's the force
that changes the way you look at prob-
lems and solutions. Maybe even previous
hypotheses.

We're the largest online knowledge-
bank in the world. Our databases have
the chemical property, toxicity, regulatory
and patent information you need.

We have chemical substance, sub-
structure and identification information
online. Dialog also offers other databases
covering molecular formulae, ring data
and properties.

But what really sets Dialog apartis
how thoroughly we cover so many differ-

entindustries from chemistry to agricul-
ture to biotechnology. We can make a big
difference when a project demands more
than chemical information. Since it's all
on one service, you'll have what you need,
quickly and easily.

With Dialog you get more than in-
depth information. You get quality service
and training.

We're reasonable, too. All you pay for
is the time you spend using Dialog. There
is no minimum usage requirement.

So when you need a catalyst to get
ideas going, or to push them further, turn
to Dialog. And watch how your mind reacts.
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Ask your librarian or information cen-
ter if your company has DIALOG. If not
call 800-3-DIALOG (800-334-2564) today.
Or write to us at, 3460 Hillview Ave., Palo
Alto, CA 94304.

®
mm INFORMATION SERVICES, INC.

A Knight-Ridder Company
The world's largest online knowledgebank.

800-3-DIALOG

Dialog Information Service Inc., 1988. All rights reserved.
Dialog is a service mark of Dialog Services Inc. Reg. U.S.
Patent and Trademark office.



Clinical breakthrough.

Working at the frontiers of knowledge.

It is a painstaking process. Demanding on you,
demanding on your instruments. It calls for the
inverted microscopes of Olympus.

With innovations such as a unique multi-
tube system that allows you to simultaneously
mount photomicrographic equipment at two
ports without interfering with observation or
specimen handling. Or a special heat reduc-
tion system that minimizes stress to tissue
cultures during prolonged observation.

The IMT-2 for advanced research and
CK-2 for routine and research microscopy.

They'll change the way you look at things.

For a demonstration, call toll-free:
1-800-446-5967. Or write for literature to
Olympus Corporation,

Precision Instrument
Division, 4 Nevada Drive,
Lake Success, New York
11042-1179.

OLYMPUS

The Image of Quality

For information circle reader service number 3
For a demonstration circle reader service number 4




The Study of Memory

Remembering Reconsidered. Ecological and
Traditional Approaches to the Study of Memory.
ULriC NEISSER and EUGENE WINOGRAD, Eds.
Cambridge University Press, New York, 1988. x,
390 pp., illus. $44.50. Emory Symposia in Cog-
nition, vol. 2. From a conference, Atlanta, GA,
Oct. 1985.

Most contemporary psvchologists would
agree that a proper understanding of human
memory will contribute greatly to, and may
even constitute a necessary condition of,
progress in cognitive science. But there
would likely be less agreement concerning
the most efficient route to attaining such an
understanding. In 1885, a German scientist
named Hermann Ebbinghaus published a
pioneering study that laid out one approach
to a scientific psychology of memory. He
reported a series of tightly controlled labora-
tory experiments on learning and remem-
bering of artificial materials that were care-
fully constructed to minimize possible bias
contributed by pre-existing, real-world
knowledge. Although Ebbinghaus’s studies
remain unique in the psychological litera-
ture—he served as his own (and only) ex-
perimental subject, memorizing thousands
of nonsense syllables—his commitment to
controlled laboratory experimentation has
exerted a profound influence on the field
since the publication of the groundbreaking
1885 monograph.

The Ebbinghausian approach to the study
of memory has not been without its critics.
The eminent French psvchologist Pierre Ja-
net expressed skepticism about it in the early
years of the 20th century, and the British
psychologist Sir Frederic Bartlett launched a
more extensive and better-known attack in
1932. But the most recent and influential
challenge was advanced by in the late 1970s
by Ulric Neisser. Neisser expressed disap-
pointment with the lack of progress made by
laboratory studies of memory and chided
psvchologlsts for almost entirely ignoring
real-world manifestations of memory in fa-
vor of a narrow focus on laboratory study of
artificial phenomena. According to Neisser,
the experimental study of memorv lacked
ecological validity and had suffered for it.
Neisser urged psvchologists to summon the
courage to step outside the confines of the
laboratory and adopt an ecological approach
concerned with functionally important, nat-
urally occurring memory phenomena. Dur-
ing the past decade, a growing number of
cognitive psychologists have heeded Neis-
ser’s call.

In Remembering Reconsidered, Neisser and
Eugene Winograd have assembled a collec-
tion of papers that explore various aspects of
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the ecological approach to memory. One
immediately striking feature of the book is
that it strikes a conciliatory tone toward the
laboratory approach. Whereas one could
have easily interpreted Neisser’s previous
writings as suggesting that the laboratory
approach ought to be abandoned altogether,
the subtitle of the present volume—*“Eco-
logical and Traditional Approaches to the
Study of Memory”—implicitly acknowl-
cdgcs the laboratory approach’s “right to
exist.” Moreover, both of the editors devel-
op this theme explicitly in their contribu-
tions. Part of the reason for this, no doubt,
is that laboratory-oriented studies of memo-
rv have flourished during the past decade,
producing a variety of i important data and
novel theoretical frameworks.

The contributions to Remembering Recon-
sidered are of uniformly high quality and
contain a wealth of new facts about manifes-
tations of memory in various real-world
contexts; thev also provide provocative dis-
cussions of methodological, conceptual, and
theoretical issues. Consider just a few high-
lights. William Brewer describes an inge-
nious method for investigating people’s
memory of naturally occurring, evervday
“happenings” that would no doubt have
pleased Ebbinghaus himself. Brewer

equipped participants in his study with elec-
tronic beepers that were programmed to
sound at random intervals; subjects were
instructed to record where they were, what
they were thinking, and other aspects of
what was happening when the beepers
sounded. Brewer then collected the proto-
cols and tested subjects’ memory at various
times after the recorded events by providing
them with different aspects of the events as
retrieval cues. Brewer’s data revealed,
among other things, the crucial importance
of spatial location in memory for naturally
occurring evervday episodes. Wanda Wal-
lace and David Rubin report a study of
memory for a folk ballad—“The Wreck of
the Old 97”—in which they were able to
analyze systematically various transforma-
tions in the structure and content of the
ballad made by five folk singers, as well as by
undergraduates who learned the ballad.
They found that alterations in reproduction
were related to internal constraints in the
structure of the ballad. Katherine Nelson
summarizes important developmental stud-
ies in which she analyzed naturally occurring
pre-sleep “monologues” of a two-to-three-
year-old child that contained frequent refer-
cnce to past events. Nelson observed strik-
ing evidence for long-term recall of single

® High-performance portable,
low-profile isolator platform for
small instruments

® Superior attenuation efficiency
both horizontally and vertically

® Granite or stainless steel tops in
several standard sizes—plus
custom configurations

® Gimbal Piston® isolator units can
be used with 2" thick optical
breadboards

Granite tops are avail- p;*;;; ﬂ

ansitciin, W

New! Micro-g® Table Top
Vibration Isolators

ey for new PRODUCT BULLETIN

0««"

Technical Manufacturing Corporation
15 Centennial Drive » Peabody, MA 01960, USA e Telephone 508-532-6330 = Telex 951408

FAX 508-531-8682

able in two sizes: 24" square and
24" x 30" with three or four isolator
units. Stainless tops are available in
three sizes: 243/2" x 35" 293/4"
square, and 29%4" x 35" with four
isolators.

See how this exclusive TMC inno-
vation can advance the precision and
efficiency of your work—with unpar-
alleled economy. Write or call today

and price list.

TMLC

TMC-26R1
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