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Phosphorescence from
proteins

T room temperature in physio-

logic solutions, most proteins

phosphoresce (page 568). How-
ever, because oxygen quenches phos-
phorescence and is almost always pres-
ent in solutions, phosphorescent emis-
sions have generally been difficult to
detect. Vanderkooi ez al. bubbled inert
gases into solutions and thereby re-
duced the oxygen content to subnano-
molar levels. Under these conditions,
most proteins (of 39 tested) had mea-
surable phosphorescence. The emis-
sions followed photoexcitation; the
tryptophan residues of the protein mol-
ecules entered a “triplet state” and then
decayed. This new strategy for detect-
ing phosphorescence is expected to have
a major impact on studies of the struc-
ture, dynamics, and interactions of pro-
tein molecules. Almost all proteins with
tryptophans probably emit phosphores-
cence with lifetimes ranging from 30
microseconds to 5 seconds. Phospho-
rescence data will complement data be-
ing obtained in studies of protein fluo-
rescence, which is a more easily mea-
sured, shorter emission.

Primate cone topography

ONES, the cells responsible for

vision in bright light, are distrib-

uted in a qualitatively similar
manner in the retinas of humans and of
macaque monkeys (page 579). Curcio
et al. used special microscopic tech-
niques and computer reconstructions to
map the distribution of cones in four
human and two monkey retinas (cover).
The densest concentration of cones was
in all cases at the fovea, the all-cone
region responsible for acute vision. Out
from the fovea, cones were less dense
and distributed with radial asymmetry
in both the human and the macaque
samples. Foveal cone density was tre-
mendously variable between individ-
uals; peripheral regions of the retinas
showed less variability. The almost
threefold range in maximum cone den-
sity in human foveas may contribute to
the great differences in visual acuity that
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are known to exist between individuals.
These comparative studies confirm ear-
lier investigations performed with sin-
gle retinas, extend the data into an
evaluation of variability among orga-
nisms, and further validate the use of
macaque monkeys as models for under-
standing how the human visual system
operates.

Sugars and the spread of
tumors

UMOR cells that have large

branched antenna-like carbohy-

drates attached to asparagine
(amino acid) residues have a greater
potential to spread throughout the
body than do their counterparts with
less-branched structures (page 582).
Studies by Dennis et al. of malignant
mouse cells indicate that the surface
glycoprotein gp130 provides the main
targets for B1—-6-linked branched sugar
antennae. Experiments with metastatic,
nonmetastatic, mutant, and revertant
tumor cells showed that metastatic po-
tential is directly associated with the
extent of Bl1-6 branching and con-
firmed that when sugars are lost so is
the spreading potential. Exactly how
metastasis is affected by sugars remains
to be determined.

X-chromosome
inactivation

N cells of normal females, one of the
I X chromosomes is randomly inacti-

vated at an early stage in develop-
ment; results of genetic engineering and
breeding experiments lend credence to a
theory that has been proposed to ex-
plain how this inactivation takes place
(page 593). The theory states that inac-
tivation is initiated at a site on an X
chromosome and propagated along that
chromosome by signals contained in
specific sequences distributed at inter-
vals. Male transgenic mice that had an X
chromosome carrying 11 copies of the
chicken transferrin gene were mated
with female mice that had one normal X
chromosome and one with a Searle’s
translocation; the latter is an X chromo-

some that, if inactivated, causes cell
death. All female progeny received the
transferrin-bearing X  chromosome
from their fathers; some also received
the Searle’s X chromosome from their
mothers. In these animals, the paternal
X chromosome in viable cells would
necessarily be inactivated. Analysis of
these animals’ liver cells (in which the
transferrin genes are well expressed)
showed that the paternal X chromo-
some was not completely inactivated:
the chicken transferrin genes continued
to be expressed. Goldman et al. suggest
that the transferrin genes may escape
inactivation even though they are on a
chromosome that is being inactivated
because they are situated in a domain
which does not contain one of the
sequences that regulates and spreads
inactivation.

Fish for compliments:
male swordtails

HERE is something about the

courtship display of male Xipho-

phorus nigrensis swordtails that
causes female Xiphophorus pygmaceus
swordtails to prefer them to X. pyg-
maeus males (page 595). Currently X.
nigrensis and X. pygmaeus occupy differ-
ent geographic areas. Should they ever
come to cohabit an area, the preference
of X. pygmaens females for interbreed-
ing might obliterate the barrier between
these two species; this would be an
uncommon outcome of sexual selec-
tion, which more often promotes speci-
ation. Ryan and Wagner placed a X.
pygmaeus female in the center of a parti-
tioned aquarium; a male was placed at
each end. After an acclimation period,
the female could move out of the central
section and inspect each of the males.
The females consistently moved toward
the bending, vibrating, heterospecific
males rather than toward the conspecif-
ic males. The X. nigrensis males were
also the choice of X. nigrensis females.
Through the use of different combina-
tions of males, variables besides court-
ing displays (body size, body form,
presence or absence of a swordtail) were
ruled out as the major determinants
affecting the females® choices.
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Sequencing the Human Genome

molecular biologist might say, “The proper study of mankind is the bacterium.” The

developmental biologist would say, “The proper study of mankind is the fruit fly.”

The cancer expert says, “The proper study of mankind is the rat.” The poet said,
“The proper study of mankind is man.” All are, of course, partly right and partly wrong. The
universality of the genetic code and of metabolic systems means that very different forms of
life reveal principles and facts that are relevant to human health and illness. Although each
species is interesting in itself, the major reason that research in other species is so strongly
supported by Congress is its applicability to human beings. Therefore, the obvious answer as
to whether the human genome should be sequenced is, “Yes. Why do you ask?”

The more pertinent question about sequencing is how fast and how much. Major
portions of the human genome will be uncovered in bits and pieces with laboratories
operating in conventional ways. Yet this sequencing is being done inefficiently because each
laboratory must learn the methods, develop its own cloning libraries, and operate with
techniques and equipment that could be vastly improved. A massive assault—developing
new techniques, creating systematic libraries, coordinating data—would inevitably produce
the answer sooner. Large segments of repetitive and “junk” DNA, which may have little use
according to current concepts, would be sequenced, but even so the gains in new techniques
would more than compensate for the delays of uninteresting stretches.

The next question is who should do the job. The National Institutes of Health has
funded most of the scientists who have made the project possible, but it would be in danger
of a Big Science-Little Science conflict. The Department of Energy has only a few scientists
in the proper leadership area, but has had experience with large projects and offers a political
arrangement that could ensure that the program is an add-on, not a subtraction from Little
Science.

For this project to command the respect and support of the biological community,
acknowledged experts are needed on the governing board of the project. (A National
Academy of Sciences committee now studying the whole problem is a blue-ribbon list for
selection of such a board.) The program and individual grant requests should be peer
reviewed continuously, following the excellent procedures of NIH and the National Science
Foundation. Leaders from NIH, NSF, the Howard Hughes Medical Institute, and foreign
scientists should play prominent roles in the organization. A DOE program should be
expected to use national laboratory personnel for some of the work but to act more as a
nerve center, both monitoring and administering a large number of smaller grants to
investigators located all over the world. This effort should be international with contribu-
tions from different countries in terms of grants, investigators, and leadership advice. A plan
in which DOE recognizes the importance of peer review and decentralized administration
would thus be a compromise, but it would ensure proper quality and avoid a budget
situation that placed Big Science and Little Science in dangerously direct financial
competition. An alternative would be to try to set up within NIH a special institute for
sequencing. Political memories are short, however, and soon that allocation would be
thought of as “NIH funds,” creating the unwanted competition between “big” applied and
“little” investigator-initiated research. It would appear that DOE could find the leadership
excellence more easily than NIH could provide the budgetary insulation.

The implications of sequencing the human genome are staggering. The recent
discoveries of genes identified with muscular dystrophy, manic depression, cystic fibrosis,
and Alzheimer’s disease are illustrative aspects of the potential. Human subjects have been a
source of information, medically, psychologically, and evolutionarily for centuries. They
offer a wealth of information in regard to basic biology that is not duplicated by any other
species. Hereditary defects may be able to be diagnosed more efficiently and eventually
eliminated. Moreover, developing the successful methodology for sequencing the human
genome means that understanding other species will also be accelerated. The opportunities
are enormous. We have been “walking along the chromosomes™ long enough. It is time to
start running.—DANIEL E. KOSHLAND, JR.
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does more work than PC/GENE...

IntelliGenetics software on the SUN Workstation™
and the VAX™ is still the most powerful
battery of programs available.

B
R Y
) i
II = - ) 2 ¢

A

\

Now PC/GENE offers the most versatile software for your
IBM™ XT, AT, or compatible.

PC/GENE helps you investigate protein and nucleic acid
sequences in over fifty different ways. Half of the
analyses focus on proteins.

PC/GENE predicts secondary structure, looks for specific
regions, finds restriction sites, and performs many

other tasks. ll‘lte"iGenetiCS
Software Solutions for Biotechnology

PC/GENE produces graphic output for more than

twenty programs. Its high resolution plots reveal patterns For more information about PC/GENE or other

often hidden in numerical displays. IntelliGenetics software call: 415-961-4666 or
PC/GENE combines a microcomputer’s convenience write: 700 East EI Camino Real, Mountain

with a mainframe’s power. Its communications software View, CA 94040.

links it to IntelliGenetics software on minicomputers, the PCIGENE is a registered trademark of IntelliGenetics, Inc., SUN Workstation of SUN
. . Mi . Inc.. VAX of Digital Equij C ion, A -

timesharing system, or the NIH-funded BIONET Resource. nations Business Machings, Int. P CotPoration. and IBMXT. AT of iter
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Tiny Flow
Metering
Pumps
With AC

Those handy little RH
gump heads for piddling
ow rates now come
packaged with their own
synchronous AC motor
drive. Each has an RH
miniature pump head

assembly. This provides a choice of 150, 300
or 600 piston strokes per minute by means of
a safe and simple belt change arrangement.
Motor can be stalled indefinitely without over-
heating!
Pumps plug into standard 110-volt 60-Hz
three-prong sockets. Are steplessly adjust-
able even while running from zero to max-
imum flow rate by means of calibrated control
ring. Are reversible while operating. And have
the exceptional chemical resistance of al-
umina ceramic and fluorocarbon in the wet-
ted stream. Compression ﬁttin?s atthe ports
accept 1/4 inch O.D. standard laboratory
tubing. Pressures to 50 psi at low flows, to 20
psi at any flow.
Repeat accuracy to better than 1%!

Model RHSYOCKC $400

Max flow rate: 7.5 ml/min at 150 SPM, 15

ml/min at 300 SPM, 30 ml/min at 600 SPM

Model RHSY1CKC $400

Max flow rate: 15 ml/min at 150 SPM, 30

mi/min at 300 SPM, 60 ml/min at 600 SPM
Available from stock for immediate
shipment. Write or call for Catalog RP401—
the FMI LAB PUMP STORY.

i
.

FLUND meTering, inc.

P.O. Box 179
29 Orchard St., Oyster Bay, NY 11771
516-922-6050 - Telex 5101001281
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Ment. Dis. 113, 449 (1951); N. A sen, I
Feinberg, M. H. Lane, J. Clin. Invest. 27, 476

(1960).
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Bibliographic Databases

The software review on bibliographic da-
tabases by Ruth E. Wachtel (27 Feb., p.
1093) will undoubtedly be useful for users
of MS-DOS computers and does give slight
mention to some other possibilities, but it
offers no help for Macintosh users. Indeed,
as far as I know, there is no commercially
produced bibliographic program for the
Macintosh. The good news, though, is that
none is needed because other, general pur-
pose, database programs are available that
can be readily adapted to bibliographic pur-
poses. Among these I am most familiar with
Filemaker (from Forethought Inc.), but
there are several others that apparently do a
comparable job. When Filemaker is evaluat-
ed by the list of desirable features chosen by

Wachtel, it does not match exactly any of the
reviewed programs, but earns more “yes”
entries than some of them. Furthermore, its
list price is as low as the lowest of them; and
as a general database manager, it can be used
for many more purposes than just bibli-
ographic management. Double-sided floppy
disks used in the Macintosh will hold 800
kilobytes and permit more than twice as
many references per disk as 360-kilobyte
floppy disks, thus postponing the step-up to
a hard disk for a little longer.
TREVOR ROBINSON
Department of Biochemistry,
University of Massachusetts,
Amberst, MA 01003

Ervatum: In Arthur L. Robinson’s Research News
article “New evidence at Wayne State for superconduc-
tivity at 240 K” (3 Apr., p. lg), the second sentence of
the sixth paragraph should have read, “When the investi-
gators continue to decrease the temperature, at 100 K the
sample begins to lose its remaining resistivity and be-
comes fully superconducting at about 60 K.”

Ervatum: In Deborah M. Barnes’s Resecarch News
article “Drug may protect brains of heart attack victims”
(6 Feb., p. 6332), illiam A. Pulsinelli (whose name was
misspelled) was incorrectly included in the statement,
“because rodents are more susceptible to ischemic brain
damage than Primates, the Cornell researchers stress the
importance of testing potential neuroprotective in
nonhuman primates before giving them to humans.

~-INOSITOL -

HIGHEST QUALITY LOWEST PRICES
List Price Comparison AT

Compound Qty NEN Amersham Special*
ART 116 myo-Inositol 2-3H 1mCi $ 659 $ 645 $349
5mCi 1785 1700 999
ARC 232 myo-inositol 14C(U) 5uCi 327 285 199
10uCi — 460 325
ART 171 myo-Inositol 2-3H 5uCi — 275 139
1-Phosphate  25uCi — 675 339
ARC 233 myo-Inositol 4C(U) 5uCi — 165 125
1-Phosphate  10uCi — 300 199

at 4000 volts.

an independent laboratory.

Visit us at
478ASBC

*Price guaranteed until December 31, 1987, if first order received by June 30, 1987.

ARC QUALITY CONTROL AND CRITERIA OF PURITY
99.9% Radiochemical and Chemical Purity insured by the following methods:
1. Paper chromatography in three different solvent systems. High voltage paper electrophoresis

2. BIO ASSAY: Each batch tested for biological activity as well as LOW BLANK values by

For a copy of our NEW 1987 Catalog and Ordering Infor-
mation, call 1-800-331-6661
(in Missouri and International, 314-991-4545).
TELEX No. 9102404101 A/B Amerradchem UQ, FAX No.
314-991-4692.

American Radiolabeled Chemicals, Inc.
11612 Bowling Green Dr., St. Louis, MO 63146
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Baker High Velocity
Return Air Slots
maximize product
protection.

The smoke test proves it:
without proper precautions,
particulates can enter your
work area and contaminate
sensitive biological materials.

The best way to reduce the
risk? Baker Biological Safety
Cabinets. With the best
materials. The best work-
manship. The best
performance.

Qutside contaminants don’t

have a chance with Baker’s
exclusive airflow designs: High
Velocity Return Air Slots at
the crucial cabinet sidewall
areas; Zoned Airflow for a
more impenetrable barrier
at the front of the cabinet;
and negative pressure
surrounding the entire work
area.

At The Baker Company,
we never compromise on
product or personnel
protection. Should you?

Circle No. 132 on Readers’ Service Card

80 up in smoke.

Don’t let
your work

Call toll free for complete
data. Or write to The Baker
Company, P.O. Drawer E,
Sanford, ME 04073.

1-800-992-2537

T

Ge BAKER
COmPANY




POWER OF

| ELECTROPHORESIS
AT YOUR

FINGERTIPS.

High-resolution electrophoresis,
a powerful technique, is rarely
used to its full potential due to
time-consuming and often te-
dious methodology.
PhastSystem™, a techno-
logical breakthrough, transforms
| this powerful technique into a
= e streamlined scientific tool.
To give you fast, reproduc-
ible, high-resolution results, PhastSystem
integrates precision instrumentation,
PhastGel™ media (see below) and micro-
processor control of all separation and
development conditions.

3 Try PhastSystem. You'll find IEF,
SDS and native PAGE equally easy and
reliable to perform in just 30 to 50 min-
utes. And with automated development
at elevated temperatures, you'll find

2 PH3  gilver staining (60 min) as convenient
SDS-PAGE on PhastGel Gradient 10—15 with ~ 2-D titration curve on PhastGel IEF 3—9 with to perform as CoomaSSie staining

silver staining. Samples of meat and E. Coli coomassie staining. Sample of beef muscle R
proteins. FROM SAMPLE TO RESULT: 90 MINUTES.  proteins. FROM SAMPLE T0 RESULT: 60 MINUTES. (30 min).

PhastSystem, a new class of electrophoresis system for fast, reproducible, high-resolution results.
Actual gel size.

pH9

Pharmacia

Laboratory Separation Division

Piscataway. New Jersey 08854
In NJ: (201)457-8000

. ! For more information call
Circle No. 108 on Readers’ Service Card (800)526-3618. 575



Become a Schleich
customer. Nopurcl

ou never know when you'll
need advice.
On filtration. Transfer
and immobilization of
nucleic acids or proteins. Affinity
membrane technology. Separation
science.

Talk to Schleicher & Schuell.
Even if you've never used an S&S
product.

You see, you don’t have to be
an S&S “customer” to benefit from
our expertise in the life sciences.

Anyone with a question or
comment is welcome to call us.
With absolutely no strings attached.
And talk to us about what interests
us most — your work.

Because our goal isn't just to
sell products.

It's to provide you with the
tools you need to make your
research produce better, more
consistent results.

Technical help, as close
as your phone.

S&S technical service reps are
on the job, every working day, to
provide one-to-one, toll-free assist-
ance with products and protocols.

And they have a number
of resources at their disposal.

Including a database
containing 25 years of
protocols and research
literature references
- research using
S&S products.

And lab facilities in which pro-
tocols can be tested.

Information and literature
on the latest techniques
and breakthroughs.

With all of the literature we
print, you'd think S&S was a
publishing company.

Everything we offer is designed
to keep you informed about what’s
happening in the industry, and
at S&S.

That includes the S&S
“Sequences” newsletter. Newly

revised protocols for “Southern” and
“northern” transfers (a “western”
transfer protocol is forthcoming).
And data sheets on all major S&S
products.

And everything we publish is
available - free. Simply by calling
our customer service department,

toll-free at
1-800-245-4024.

SEQ\JEN"c;;mi_
(ENCES =Y

SEQ

The S&S “Sequences” newsletter is read
by over 20,000 people worldwide. And the
S&S methods chart for “Southern” and
“northern” transfers has been completely
revised and updated by a panel of
recognized experts in molecular biology.
Call to receive your free copy.

A full line of transfer and
immobilization products.

In 1963, S&S BA85 NC™ nitro-

cellulose paper was used
for the first immobil-
ization of DNA*.

*Nygaard, A.P. and B.D. Hall., 1963.
Biochem. Biophys. Res. Comm. 12(2):98-104.



er & Schuell
Ase necessary,

specifications concerning S&S products.

Since then, BA85 has become
the media-of-choice for transfer and
immobilization of DNA, RNA, and
proteins.

This experience goes into our
other transfer and immobilization
membranes.

Nytran® positively charged
nylon membrane, S&S uncharged
nylon membrane, S&S glass fiber
filters, plus Transa-bind® covalent
binding and ion-exchange
membranes.

Products proven through years of lab use. Call for free technical informalion' and pertinent

Look to S&S for all of your
general separation
science needs.

Because research does not live
by transfer and immobilization
alone, we make a whole range of
filtration and life science research
products.

S&S papers and membranes
have a range of applications - from
tissue typing to radiation monitoring
to pH measurement.

Nyre

Plus S&S surface-activated and
derivatized media are used widely
for clinical body fluid specimen col-
lection and immobilization. And are
a critical component in many clini-
cal test kits and devices.

Research and development
to make your life easier.

Like you, we're always in the
lab. Improving protocols. Develop-
ing new membranes and devices.

Some of our latest developments
may change the way you work.

Like the new S&S cell harvester
which can process 20 96-well plates in
the time that it once took to do one.

Other S&S developments have
changed the way the world lives.

S&S #903 specimen collection
paper has been used to screen
every child born in the U.S. during
the last 20 years for inborn meta-
bolic diserders.

Another example, a joint re-
search project with a major pharma-

ceutical company resulted in a new
way of testing for antibodies. Our
contribution: a customized mem-
brane that made affinity to specific
antigens possible.

Working with companies to
develop new and innovative
customized products is a continuing
goal at S&S.

Talk to us.

We want to hear from you. We
welcome your comments and ques-
tions. Write to Schleicher & Schuell,
Inc., Keene, NH 03431. Or call us
at 1-800-245-4024.

You won’t have to buy a single
S&S product to tap our 60 years of
experience. Or to receive a product

Before an S&S product reaches your lab, it
has to measure up in ours. S&S scientists
work in cooperation with a number of
university labs across the country.

sample and a piece of literature. Or
talk to us about your current
project.

Of course, we'd like you to buy
our products.

And after talking to us, you just
might feel the same way.

Schleicher & Schuell

Keene, 'NH 03431 « 800-245-4024 « 603-352-3810
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[magine
what you could do

i your computer

Eikonix®high performance digital imaging cameras give your computer the ability to see.
Which in turn gives you the ability to improve the quality of your research, and open
new markets.

Easy-to-use Eikonix cameras are compatible with [EEE 488, DEC Q-Bus, Unibus
and Multibus based systems as well as IBM®PCs. They're the most flexible, cost-
effective, reliable, and accurate means available for getting high
resolution image data into a computer for analysis, manipulation,
display and storage. And they’re backed by a team of specialists
that provides all the technical support you need for whatever
applications you have—worldwide.

Eikonix high
performance digital
imaging cameras

convert stationary
pictures and objects
into digital form via a

linear sensor array. > L LI i
They offer precise Typical applications: Artificial Intelligence = Pattern
it © Recognition @ Remote Sensing = Earth Resource Analysis = Color
storage and retrieval . Infrared Imaging = Electron Microscopy = Astrophysics = CAD

for more applications
than you can imagine.

- input © Modeling (2D & 3D) = Circuit Design ® Mapping: Radar,

’ Cartographlc Thematic, Utility, Topographic = Medical Imaging:
. NMR, X-Ray, Ultrasound, PET, Autoradiography,
Tomography = Materials Testing: Surface Analysis,

| Tensilometry.

y  Ifyou'd like us to focus on your particular
application, please call us at (617) 275-5070. If
you ’d like some literature, simply write to us at

Eikonix Corporation, 23 Crosby Drive,
Y Bedford, MA 01730, Telex: 951231,

T EIKONIX

A KODAK COMPANY

llustration ofa |
typical imaging system.

|
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UVIKON G50

Leading Scientists Rely On The UVIKON® G50
UV/VIS Spectrophotometer

Higher Sensitivity

The symmetrical double beam optical system
uses only six reflecting surfaces, for maximum
energy throughput, providing ultimate per-
formance with real samples. Your benefit is a
higher signal to noise ratio and therefore
correspondingly higher sensitivity.

Best Reproducibility

The optical base is machined within a toler-
ance of 0.001%, we add a microprocessor
controlled wavelength drive to obtain a wave-
length reproducibility of 0.02 nm. Your benefit:
best reproducibility, beeing especially impor-
tant to obtain the same results if a measure-
ment is made on the slope of a peak or on
top of a very sharp peak.

Your partner in science and health

74 KONTRON
HAN INSTRUMENTS

Signal Resolution 0.000001ABS

The fully digitized signal processing calcu-
lates the absorbance with an unmatched reso-
lution. Your benefit: small changes in ABS are
accurately determined.

Curve Memory Software

All spectral and time drive curve data are put
automatically into the large battery-buffered
memory. You make the decision how to han-
dle the data after the measurement.

UVIKON® 360 -

Absorbance versus
Concentration

Calibration curves are computed either by
linear regression, quadraticfit or linear interpo-
lation using up to 12 standards. Recalculation
of the calibration curve can be done at any
time without the need to measure the stand-
ards again. The calibration data can be stored
in the large memory for later use.

Enzyme Kinetics

The Uvikon 860 lets you control all theé para-
meters, such as the incubation time, the num-
ber of data points and time interval. The slope
is calculated and displayed along with the
activity and the statistical data. Post assay
recalculation is possible narrowing the
range of measured points.

Performance, Quality, Reliability
at an Affordable Price

For further information please contact your local Kontron Company

Austria (Vienna) (0222) 692531
Belgium (Brussels) (02) 2180115
France (Montigny le Br.) (1) 30438152
West Germany (Munich) (08165) 6060
Great Britain (Watford) (0923) 45991
Holland (Maarssen) (030) 435121

Italy (Milan)

Japan (Tokyo)
Scandinavia (Stockholm)
Spain (Madrid)
Switzerland (Zurich)
U.S.A. (Everett. Mass.)

(02) 50721
(03) 2634801
(46) 8979700
(01) 7291155
(01) 4354111
(617) 389-6400

KONTRON INSTRUMENTS Inc., 9 Plymouth Street, Everett, Massachusetts 02149, USA. Telephone (617) 389-6400, (800) 343-3297, TWX 6817432

International Business Management:

KONTRON INSTRUMENTS AG, Bernerstrasse Sid 169, 8010 Zurich/Switzerland, Telephone (01) 435 4111, Telex 822 191

Circle No. 27 on Readers’ Service Card



NOW-IN THE NEW

Z.E1SS AGE-
NEW
INSIGHTS
INTO

The Zeiss Axiophot* and Axio-
plan* are new microscopes featur-
ing ICS Optics and SI Design.

They offer unprecedented
convenience for all techniques,

including the examination of tissue
sections, smears, cultures, fluorescence-
labeled proteins and birefringent
structures.

Superb ICS Optics

Newly computed objectives
with infinite image distance.
Wide (25 mm) flat field of view
for all microscope techniques.
Brilliant, flawless image quality
in both transmitted-light and

incident-light fluorescence. Just
one set of objectives for nu-
merous contrasting methods.

Systems-Integrated Design

Sturdy stand with ergonomic arrange-
ment of all controls. Ample space in
specimen area for easy access.
System-integrated components allow

Fast, accurate documentation
Axiophot photomicroscope: the
system with two 35 mm cameras and
4”x 5” large-format camera. Ideal for
instant photography. Precise exposure
control, reliable for all microscope
techniques.

Axioplan universal microscope:
photomicrograpy with the MC 63S
microscope camera. Both microscopes
also with TV camera port.

For complete details on these exciting
new microscopes, contact your Zeiss
Dealer or call (914) 681-7754 for the
name of the dealer nearest you.

Carl Zeiss, Inc.
One Zeiss Drive
Thornwood, NY 10594

The Pyramids

of Zeiss:

The New Geometry
for Microscopes

West Germany

e——————————. . .
: simple, fast restructuring for all tech-
Axioplan niques with consistent, optimized
e performance.
*Trademark For literature circle reader service number 81

For literature and demonstration circle reader service number 82



I'TS Laboratory

FreezeD
Engineered for

Performance that doesn’t quit

FTS lyophilizers deliver the high-
quality, repeatable performance you need
for your most demanding laboratory
applications.

Our titanium condensers — standard
on floor models and optional on bench-top
models — provide superior corrosion re-
sistance even if water is the main vapor
you're trapping. For better trapping of
low freezing-point vapors, we offer a
bench-top system with condenser tem-
perature to —90°C or lower.

Technology that’s constantly
evolving to meet your needs

FTS leads the industry in laboratory
freeze-dryer technology because we work
closely with customers and understand
your changing requirements. We con-
tinually improve and upgrade our freeze-
dryer line to bring you the most advanced
systems available.

cold surface areas as freeze-dry run progresses.

Mix-and-match components
maximize efficiency

To maximize efficiency, all FTS
freeze-dryer systems are available as
separate components. You can mix and
match refrigeration, vacuum and product
addition components. And, you can count
on our trained, experienced representa-
tives to help you put together a system
just right for your application needs.

Efficient,
reliable
Maxi-Dry™
—with the
shortest
vapor path in
freeze-drying.

Dura-Dry™ condenser with Dura-Stop™ tray dryer
—production-size performance in a laboratory-size
tray dryer.

In bench-top units, choose between
stainless steel (for organic solvents),
acrylic (for inorganic acids) or Teflon (for
the greatest corrosion resistance) mani-
folds. Stoppering and non-stoppering tray
systems are available down to —40°C or
—50°C, with compatible condenser
modules available down to —84°C.

IVers—

A full line of accessories and instru-
mentation add to the efficiency of your
freeze-dryer system.

Designed to make your
job easier

Every feature of our freeze-dryers is
designed to make your job easier. Mani-
fold bench-top models feature easily ac-
cessible ports for addition of flaskware
without restrictive adapters. To facilitate
stoppering and reduce contamination,
our stoppering units use efficient electro-
mechanical stoppering rather than leak-
prone air-bladders.

Taper-lock trays with wedge-shaped
side rails, forced fluid shelf design and
optional removable bottom trays combine
to maximize heat transfer on tray units.

FTS freeze-dryers are also easy to
operate and maintain. Digital control and
indication are standard on tray dryers.

FTS freeze-dryers are available on
GSA contract.

To learn more about how FTS freeze-
drying systems can help further your
research, CALL TOLL-FREE 1-800-
251-1531 (Except New York State).

Systems
Engineered FTS Systems, Inc.
for T P.O. Box 158, Stone Ridge, NY
Results. F 5 12484-0158 914-687-7664
TWX-510-247-0547
SYSTEMS] FAX.914-687-7481
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2-D Gel Electrophoresis -
Automated Analysis Turns the Problem of
Data Overload into the Opportunity for

Better Research

Biolmage® has created VISAGE®, an instrument for analysis of 2-D separations that
delivers the results your laboratory demands. We have been able to do this because...

WE LISTEN!

YOU SAID: 1 want to use the power of 2DE in
my own lab but analyzing and managing so much
data is a problem. I might be able to have my sam-
ples processed at an outside service company, but I
would lose control of my research and it is not cost
effective. Isn’t there an analytical instrument that
allows me to do it all in my own laboratory?

YOU SAID: I am not a computer expert. How
could I operate a computerized instrument as
powerful as VISAGE?

YOU SAID: Can a machine vision instrument
analyze complex 2DE patterns automatically and
consistently?

YOU SAID: CanIrely on VISAGE to give
me accurate quantification with so little operator
input?

YOU SAID: Some of my gels are dried,
some are blotted, some wet in zip-lock bags; I
also need to quantify lots of autoradiographs and
fluorographs. Can an automated instrument
handle all these formats?

YOU SAID: 1 want to include a set of stan-
dards in my 2DE gel patterns. Can your instrument
read the standards and compute charge and size for
every spot?

YOU SAID: How can I be sure that your com-
pany will be able to support me in the years to
come?

BIOIMAGE RESPONDED: Yes, you do have a choice. Bio Image de-
veloped VISAGE, a high speed machine-vision analytical instrument, to automati-
cally acquire, store, and analyze digital images of 2DE patterns and give you data
in a variety of formats. You don’t have to follow any rigid formats for your separa-
tions. Your data remains in your control, safe in your lab.

BIOIMAGE RESPONDED: VISAGEs sophisticated machine-vision
components are skillfully integrated into an easy to use instrument. Clear and
logical menus specifically designed for 2DE analysis lead you through the analysis
process to the answers. You simply point to your choice and the machine does the
work.

BIOIMAGE RESPONDED: We use the latest machine-vision technology
to develop ‘intelligent’ software packages which automatically identify peptide or
nucleic acid spots in the 2DE pattern and automatically measure the precise loca-
tion, size, and density of each one accurately and reproducibly.

BIOIMAGE RESPONDED: VISAGE software algorithms apply mathe-
matical criteria to identify spots, segment them, separate overlaps, and measure
density. The quality of these routines coupled with the power of the MC68000
family of processors give a quantum leap in quantitative performance over any
other system, computerized or manual. Independent tests indicate coefficients of
variation of less than 5% for the VISAGE quantification routines.

BIOIMAGE RESPONDED: Yes, one instrument can. VISAGE is a labo-
ratory instrument designed to process any 2DE format—any size, any stain, any
film, even color silver stained gels! We even do reflective scans of opaque mate-
rials like nitrocellulose blotting membranes.

BIOIMAGE RESPONDED: The VISAGE Standards package allows you
to specify any internal standards format for a gel (either commercial standards or
standards that you have made for your specific application) and then computes the
isoelectric point and molecular weight for each spot based on those values. The
standards can be spots in the interior pattern, bands at the edge—even random
locations—no geometric rigidity is demanded. VISAGE gives you complete
flexibility.

BIOIMAGE RESPONDED: Biolmage is proud to be a member of the
Kodak family of companies. Kodak is known the world over for customer service
and total product support.

WE RESPOND! That’s why Biolmage is the leader.

Ask any of our customers. They are in some of the leading research and applications

laboratories in the world.

A Kodak Company

For more information about VISAGE or our other intelligent lab instruments, see
your Biolmage representative or call (800) 624-5394 (in Michigan 313 97 1-7500),
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BRK-5452

Eppendort
Repeater Pipette

Reliable, repetitive pipetting.
With the Eppendorf Repeater*
Pipette, dispensing up to 48
samples without a refill is a snap.
Just set the selection dial for the ferent volumes be-
volume you need and your tween 10 pL and
choice is locked in place to pre- W 5mL.

vent errors. That means the last S

% S

almost any procedure. With six
Combitip sizes and five dial set-
tings, you choose from 22 dif-

sample will be as accurate and
precise as the first. And the
uniqgue Combitip™ polypropylene/
polyethylene reservoir eliminates
cleaning, contamination, and
carryover because it's disposable.

1-second delivery.

The Repeater makes serial pipet-
ting procedures faster than ever
before. Simply press the lever to
deliver your samples at 1-second
intervals. The volume range is
wide enough to accommodate
*U.S. Pat. No. 4406170

Six Combitip sizes

A wide variety of applications.
The Repeater can handle any
liquid easily. Even difficult or haz-
ardous liquids aren't a problem,
since the liguid contacts only the
Combitip—not the instrument
itself. The Combitip is available

For information circle reader service number 58
For a demonstration circle reader service number 59

in nonsterile or sterile
packaging for microbiologic
and tissue culture techniques.
And it can be refilled and re-
used as long as the same liquid
is being pipetted.

For more information: call
800-645-3050; in New York,
516-334-7500. Or write
Brinkmann Instruments, Inc.,
Cantiague Road, Westbury, NY
11590. (In Canada: 416-675-7911;
50 Galaxy Blvd., Rexdale, Ont.
M9W 4Y5)

eppendorf

Shaping the future. Brinkmann

INSTRUMENTS, INC




Research

Gettheresultsyouwant  instant professional films, from35mm  white emulsions that meet the imaging

: : s t08 x 10", you can be sure of capturing requirements of virtually any research
instantly with Polaroid instant the results you want, when youwant  condition. In the formats and film types

films and imaging systems. them. Whichmeans you really need.

Research and development may youcandocument, ____ What's more, we
bethe(gllace to experiment. But you review,orpresent [ offer youa comprehen-
shouldn’t have to experiment with your your findings with- sive range of instant
means of documentation. out delays. With imaging systems. Cam-

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

With our full line of over 40 different color orblack and Plus electronicimaging



and development.

systems for recording from most types

of computers— PC’s to mainframes-and

from VCR’s as well.

Better still, you can do it all your-
self. In house, in complete confidential-
ity. Without the delays
that outside services
create.

Infact, no matter
where your research
takes you, you can look
to Polaroid imaging
systems for the means

to handle any development. - ]
Instant y. For more information, mail this coupon to Polaroid
. Corporation, Dept. 659, P.0. Box 5011, Clifton,

_ Forthe Polaroid Professional | B
Film Center nearest you, call toll-free Please send me information about; I

) . O Polaroid Professional Filmgfor Scientific Imaging
800'343'5000’ 8:00 a.m. t0 8:00 p.m. O Polaroid Instant Imaging Hardware SC5/1 |

|
Eastern Time. | Name
— . | Company |
= Polaroid ':- |
| City. |
Circle No. 133 on Readers’ Service Card | State Zip |
© 1987 Polaroid Corporation  “Polaroid"® | Telephone - |




he IsoPure LC System from
Perkin-Elmer. No matter

what solvents you use.

You’re entitled to superior
HPLC/FPLC performance.
Ordinary liquid chromatographs
cannot withstand exposure to
solvents used to separate and
purify DNA, monoclonal
antibodies and other proteins.
The repeated use of corrosive
solvents and solvents with high
salt concentrations can lead to
the deterioration of seals and
pistons, and cause chronic leak
problems. Perkin-Elmer has the
answer.

Quality and durability.

The IsoPure L.C System’s unique
piston wash capability eliminates
the possibility of piston and seal
damage due to crystal formation.
Extensive quality assurance
testing of the entire system
ensures that it performs
consistently and reliably.

Corrosion resistance equals
biocompatibility.

The totally inert fluidics of the
IsoPure LC System, including
99.9% titanium, ensure the
biological integrity of your
sample and eliminate metal ion
contamination due to corrosion.
For literature in the U.S., please
call 1-800-762-4000.

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

Bodenseewerk Perkin-Elmer & Co., GmbH,
Postfach 1120, 7770 Ueberlingen, Federal
Republic of Germany. Tel: (07551) 810.

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

you 80 new products in 1986.
This year looks even better.




High Performance Data Acquisition
Without Programming

Considering a 32-bit real-time computer?

With MASSCOMP scientific computers you get the power of high-performance 32-bit
multiprocessing, the flexibility of a real-time enhanced UNIX® operating system, and
now the unmatched convenience of Laboratory Workbench software.

With Laboratory Workbench you design your application as fast as you can sketch
its data flow on the screen. Then test and revise it immediately using easy menus,
pop-up windows and the click of a mouse. Ideal for applications in neurophysi-
ology, biophysics, laser spectroscopy, materials testing, shock and vibration, and

electronic test.
1-800-451-1824

Scientific Products Group

[l MASSCOMP

The Micro Supercomputer Company

One Technolog‘ Park
Westford, MA 01886

(617) 692-6200
. ) : Laboratory Workbench is a trademark of Massachusetts
Circle No. 62 on Readers’ Service Card Computer Corp. UNIX is 2 trademark of ATAT.




BURN YOUR REFERENGE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

[0 Maintains a data base of references

[0 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, BSR and DIALOG (optional, for
IBM PC/XT/AT and MS-DOS only)

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

RT-11, TSX-Plus, RSX-11,P/0S . .. . .. 325000
VAX/VMS (native mode) ............ 335000
> MANUAL

manoae  $1990 Yoemo  $20%°

322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 72 % sales tax.
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ACCESS TO
MANUFACTURERS

Serving the clinical laboratory
market. Reach all of them by
exhibiting in the “OEM’’ sec-
tion of the world’s largest
clinical laboratory exposition,
The American Association for
Clinical Chemistry National
Meeting, July 21-23, 1987,
San Francisco. Over 700
booths, 250 companies, and
200 new product introduc-
tions. OEM space is limited.
Telephone Scherago/OEM
Plus in New York at:
212-730-1050. Telex: 968082.

Circle No. 231 on Readers’ Service Card
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King Taisal
International Prize

AN INVITATION TO SUBMIT
NOMINATIONS FOR 1988
KING FAISAL INTERNATIONAL
PRIZE IN SCIENCE,

THE 10TH ANNIVERSARY OF
THE AWARD

The General Secretariat of the King Faisal International
Prize, located in Riyadh, Saudi Arabia, has the pleasure to
invite higher educational institutions and research centers
from around the world to nominate qualified candidates for:

The 1988 King Faisal International Prize in Science,

TOPIC: “BIOLOGY”

I Scholars nominated should have made significant contri-
bution with original research to the scientific understand-
ing of the Prize topic.

Il The nominees will be carefully evaluated by a Selection
Committee consisting of internationally recognized spe-
cialists in the field.

Il More than one person may share the Prize.

IV The winners’ names will be announced in January 1988,
and the Prize will be awarded in an official ceremony at
the headquarters of the King Faisal Foundation in Ri-
yadh, Saudi Arabia.

V  The award consists of:

1 Acertificate in the name of the winner, containing an
abstract of the work that qualified him/her for the
Prize;

2 A gold commemorative medal;

3 And a sum of three hundred and fifty thousand
Saudi Riyals (approximately US$93,333)

VI The following nomination procedures must be followed:

1 A nominee must have accomplished outstanding
academic work or research on the subject of the
Prize topic, benefiting mankind and enriching hu-
man progress.

2 The Prize will be awarded for specific original
research, but the nominee’s complete works will be
considered.

3 The works submitted with the nominations must
have been published before the nomination dead-
line.

4 The specific works submitted must not have been
previously awarded a prize by any international
organization.

5 Nominations must be submitted officially on behalf
of institutions of higher education and research
centers. Nominations from individuals or political
parties will not be accepted.

6 Nominations must give full particulars of the nomi-
nee's academic background, experience and publi-
cations, as well as copies of his/her educational
certificates. Three coloured photos (10x15cm), the
full address and the telephone number of the nomi-
nees are also requested.

7 Nominations and selected publications (ten copies)
are to be sent by registered airmail to the address
stated below.

8 The latest date for receipt of complete nomination
packets is July 25, 1987.

9 No nomination papers or works will be returned to
the senders.

10 All correspondence should be forwarded to:

The General Secretariat of the
King Faisal International Prize
P.O. Box 22476

Riyadh 11495, Saudi Arabia
Telex: 404667 PRIZE SJ

)/)

SIS




CUSTOM ANTISERUMS

Antibodies Incorporated has been supplying
quality immunochemicals to Diagnostic
Manufacturers for over 25 years.

Our commitments are to excellence,
customer satisfaction, and providing the
scientific community with products that are
competitively priced.

We stand behind what we produce,
you have my word on it.

Call us today, and let's
talk about your needs.

5 Ve Aboloteme—

J

New for '87
Complete line of
® Urease Antibody
Conjugates James Hillman, Ph.D.
® Giardia lamblia President
diagnostics

/2\ antibodies incorporated

Serving Science through immunochemistry
P.O. Box 1560 (800) 824-8540
Davis, CA 95617 In California call (916) 758-4400

Circle No. 70 on Readers’ Service Card

per base.

Order any Unpurified Oligonucleotide for only $10
per base. And you'll have it in 4 days. Faster if necessary.
You'll get top quality product synthesized using
reliable cyanoethyl phosphoramidite chemistry on ABI
DNA Synthesizers.
For your special needs, we can produce Large Scale

Custom Syntheses and Phosphorous
" ~({J)", Modified DNA. And as always, our
LS work is covered by our exclusive
U S ‘No Mutant’ Guarantee.

Call 619-587-0320

for our catalog and full price list.

10457 Roselle Street, Suite E, San Diego, CA 92121

These prices good through August 31, 1987.
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AUTOMATE
MEASUREMENT
ON YOURIBM PC

Photo Courtesy/Edward Jones, M.D.

New digitizing tablet with
Sigma-Scan™ measurement
software. $1195

Cat #3011 — 12" x 12" system
Resolution of .025 mm, accuracy of
at least .25 mm. Comes with state-
of-the-art software for area, linear,
perimeter, length of curvy line, and
angular measurements. X, Y point or
stream digitizing. Descriptive statis-
tics. Transfer data to other programs
in standard ASCII or DIF format.

Call or write today for more
information.

JANDEL SCIENTIFIC
MICROCOMPUTER TOOLS FOR THE SCIENTIST
2656 Bridgeway, Sausalito, CA 94965
800-874-1888
(In Calif. call 415-331-3022)
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NEW AAAS PUBLICATION

Scientists
Human Rights

Present and Future Directions
Proceedings from a 1984 AAAS Annual Meeting Workshop

The second workshop report of the AAAS Clearinghouse on Sci-
ence and Human Rights, a project of the AAAS Committee on
Scientific Freedom and Responsibility, examines the activities of
scientific societies in the human rights field. Workshop speakers
also review mechanisms available within international inter-
governmental organizations to address human rights violations of
scientific and medical professionals.

Prepared by Kathie McCleskey, Senior Program Associate, AAAS Clearinghouse on
Science and Human Rights.

$3.00, paperbound, 70 pp.

Order from AAAS Sales Department, 1333 H St., NW, Washington, DC 20005. Please
add $1.50 postage and handling per order. Make checks payable to AAAS.




®|nfinity Corrected Optics ® Chromatic ““Chrome-Free’”
(_ Aberration-Free

JENAVAL JENAVAL JENALUMAR JENALUMAR

CONTRAST Approximately Approximately CONTRAST
Under $5,400.00 $13,000.00 Under
$12,000.00 $20,000.00
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TOUCH IT, AND YOU'LL SEE WHY
THE COMPETITION CAN’T.

SKATRON’S COMPACT, SEMI-AUTOMATIC
TOUCH-PAD HARVESTER FOR
PROLIFERATION ASSAYS AND BINDING ASSAYS.

High throughput —Harvests 96 samples
onto one filtermat.

Filter disc transfer system —Deposit in
scintillation tubes, add fluid, cap and
count.

Flexibility —Variety of suction head
configurations, 24 well plate and 96 well
microplates. | mland [.4 ml Macrowell
tubes. 12 x75m and 13x100m tubes and
after configuration upon request.
Reproducibility —Timed wash cycles
assure precise, predictable results.

Call or write: Skatron Inc.
P.O. Box 530, Sterling, VA 22170
(800) 336-0191




ON THE ROAD IN

12 HOURS
OR YOU SAVE $100

Your Performance
Demands,
Precision



New Precision® Incubators. Stocked To Deliver. £

We guarantee your new Precision® incubator will be shipped within
72 hours of the time your distributor gets the order. If your
distributor is temporarily out of stock, call Precision and we'll
ship within 72 hours. If we fail, you’ll save $100 on your next
purchase of Precision products.
We can make this most timely guarantee because we've just
built a huge volume of newly updated Precision incubators, and
our distributors are stocking up so they can serve you quickly.
You won't have to wait long to enjoy the quality performance
new Precision incubators deliver. Take our new digital model
4L, for example. New microprocessor control continuously
monitors setpoint against actual temperature to minimize
chance of overshoot. Controller cycles heat in split second
bursts near setpoint to minimize fluctuation. And, our new
microprocessor controller carries a full five year warranty.
You get + 0.4 °C uniformity at 37 °C, measured at
9 places throughout the chamber.

Just touch the pad to
enter your temperature to
0.1°C. No knobs, no guess-
work. Bright LED constantly
displays °C in real time, never
an average.

Platinum sensor rests high in the ceiling for a most
accurate chamber reading. Our tempered inner glass
doors let you check your samples without disturbing
uniformity. Down below, our low watt density heater brings
you a broad surface area for steadier heat that’s easier

to control.

You Get It From Precision Scientific

We've built more quality constant temperature equipment
for the lab than anybody else in the business.
Made in America, for nearly 70 years.
Fast responsive service is ;
just a phone call away. A . WSHMII
Talk to your distributor rep or - T . ' ¥ . A
send coupon for more. Call us - :
direct at 800-621-8820.
Or write us at
Precision Scientific,
3737 West Cortland Street,
Chicago, lllinois 60647.

Quick

Get our new
Precision incubator
literature and details on

our 72 hour shipping
guarantee.

Mail coupon on your
letterhead with name,
title, and address to
Precision Scientific,
3737 West Cortland
Street, Chicago,
Illinois 60647.

s 587

Sl

" Precision Scientific
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...ABOUT ANALYZING
YOUR DATA. sezieetshicioain o

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

Enter it. SPSS/PC+ Data Entry™ takes the effort out
of entering and correcting data.

Analyze it. The S _+ Base Package pro-
vides a powerful array of statistical and reporting
procedures.

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

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

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

Map it. SPSS/PC+ Mapping" featuring MAP-MASTER™
—our latest option— creates maps where vast amounts
of data can be summarized and presented in one,
simple picture. _

S + products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc,, a leader in statistical software
for nearly 20 years. While specially tailored customer
support is available through the VALUE PLUS" plan.

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

Department. C ALL 1 /312 /329-3630

-m
SPSS Inc. » 444 North Michigan Avenue, Suite 3000 * Chicago, lllinois 60611
In Europe: SPSS Europe BV. * PO. Box 115 » 4200 AC Gorinchem, The Netherlands o Telephone: +31183036711 « TWX: 21019
SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contact SPSS Inc. for compatible microcomputers. SPSS/PC+, SPSS/PC+ Data Entry, SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables,
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for its proprietary computer software. VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks of Microsoft

Corporation. MAP-MASTER is a trademark of Ashton-Tate. Hardcard is a trademark of Plus Development Corporation.

© 1987, SPSS Inc.
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