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COVER Risk implies uncertainty and is often presented as a probability, such as
that of surviving or dying. In many cases, such numbers are not instincrively
meaningful. The purpose of risk assessment is to help inform decisions about the
hazards causing risks and whether they can be avoided, reduced, or managed. To
gain perspective about the magnitude of different risks, it is often useful to compare
risks that are calculated in similar ways. See page 267. [Cover illustration by Sharon
H. Wolfgang, Washington, DC]
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Risky business

UMEROUS chemicals—both those
that occur naturally and those
that are man-made—have been
tested at high doses for their carcino-
cnic cffects on rats and mice; about
Ealf have proved to be carcinogenic
(page 271). The validity of extrapolat-
ing from rodent experiments to humans
in order to predict risks to human
health from exposurc for long periods
to low doses of the same chemicals has
been challenged. Ames ez al. further
arguc that compared to the ubiquitous
naturally occurring background carcin-
ogens present in the environment (in
foods, in soil, and elsewhere), the
amounts of pesticide residues and of
man-made pollutants in water are small
and that the scriousness of the risks
from any of the low-level chemicals,
man-made or natural, may be greatly
overstated. Risk assessment is discussed
in several other articles and in Kosh-
land’s editorial (pages 267 to 300 and
page 241).

The spider and the fly

UMPING spiders prey on fruit flies,

but, by mimicry, some vulnerable

flies stay onc jump ahead of their
predators (pages 308 and 310). These
flies have broad bands on their wings
that look like spiders’ legs; when a fly
flaps its wings, the gait and display
behavior (used in social interactions) of
spiders are mimicked. Spiders typically
stalk prey that come into their visual
field; however, when a displaying spi-
der enters the field, the first spider
responds by displaying back. Greene et
al. and Mather and Roitberg cxplored
the abilities of flics and jumping spiders
to deceive and be deccived. Mimicry
was restricted: when a hungry spider
encountered a fly in the experimental
arena, spiders were most consistently
put off by fruit flics that had the banded
wing pattern (just as they were put off
by other jumping spiders). House flies
bearing, but not flapping, the banded
wings of fruit flies did not deceive the
spiders. Fruit flies that displayed plain
wings (either transplanted from house
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flies or with obliterated band patterns)
became ready prey. Specific mimicry
may be a phenomenon practiced by
many flies whose predators, like the
jumping spider, have retinal “feature
detectors” that make them vulnerable to
mimicry.

Chriacus: out on a limb

N almost complete skeleton of
Athc Eocene mammal Chriacus,

which lived about 50 million
years ago, has been recovered intact
from the Willwood Formation of the
Bighorn Basin of Wyoming (page 314).
Chriacus was once thought to be ances-
tral to the Artiodactyla, a large and
important order of mammals that in-
cludes even-toed ungulates such as cam-
els, sheep, giraffes, hippos, and deer;
the association was based on similarities
in dental specimens. However, this as-
sociation no longer appears credible:
the lesson from the skeleton is that
Chriacus was an animal much more like
tree-dwelling civets, coatis, and lesser
pandas. Rose describes the many adap-
tations of the skeleton for climbing in
trees and on the ground for digging:
mobile joints, flexible clawed fect, pow-
crful limb muscles, and a long tail good
for balancing and perhaps clinging.
This discovery leaves the ancestry of the
Artiodactyla still a mystery.

Chromosome deletion in
acoustic tumors

ILATERAL acoustic neurofibro-
B matosis (BANF) is a serious neu-

rologic disorder that can lead to
deafness, paralysis, other neurologic
problems, and death (page 317). Sever-
al types of tumors can develop in the
central and the peripheral nervous sys-
tems of pcople with BANEF, but the
most common finding is bilateral tumor
development in the acoustic or cighth
cranial nerves. BANF is inherited. Sei-
zinger et al. studied the chromosomes
that were present in tumors of patients
with BANF. The unifying observation
was that deletions occurred in chromo-
some 22, thus associating this chromo-

some with the pathogenesis of the sev-
eral tumor types. Deletions of chromo-
some 22 have previously been implicat-
ed in “sporadic” BANEF-type tumors,
those typically unilateral tumors that
devclop in individuals not known to
have the disorder in their families. As
more probes are developed for chromo-
some 22, it should be possible to define
precisely the portion of the chromo-
some that is involved in the develop-
ment of disease. This could lead to new
diagnostic and trcatment strategies
for both familial and sporadic cases
of BANF.

Auxiliary heart pump

NE of the skeletal muscles, the
O broad flat latissimus dorsi mus-
cle of the back, can be shaped
into a chamber that, upon eclectric stim-
ulation, pumps blood much as does the
heart (page 324). Experiments per-
formed in beagles show that the muscle
pumps (called skeletal muscle ventricles
or SMVs) could sustain pressures com-
Earablc to those achieved by a healthy
eart. Acker ez al. fashioned SMVs on
chest walls of dogs but waited several
weeks before activating the muscle
pumps with implanted pacemakers.
During the rest period, a rich new
blood supply to the muscle was estab-
lished (a significant number of the orig-
inal blood vessels, called collaterals, had
been severed when the SMVs were be-
ing formed). The SMVs functioned
without significant fatigue for up to 2
months. They did not need to be condi-
tioned first with clectrical stimulation as
had been the case in previous experi-
ments. Although there are physiologic
dissimilarities in muscles of humans and
dogs (for example, the dogs’ muscles
have an unusually oxidative character),
it is possible that comparable muscle
pumps could be constructed in people
who are suffering from chronic heart
failure (caused by past heart attacks or
diseases of heart muscle) and in children
who have congenital defects that result
in underdeveloped heart chambers. An
SMV could assist a failing heart by
pumping a few extra liters of blood per
minute.
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Immortality and Risk Assessment

he time has come, it seems, when I can realistically refocus on the goal of achieving
immortality. I do not refer to the old-fashioned sort of immortality earned by
performing monumental works in science or art, winning historic battles, procreat-
ing children, or adhering to a simple faith in the Almighty. I am talking about living forever.

From recent reports on television and in newspapers, my impression is that we are
dying like flies from exposures to toxic chemicals, nuclear power stations, drunken drivers,
and incompetent physicians. If one simply avoids such hazards and has a little help from an
artificial organ here and there, dying seems to be pointless. All that needs to be done is to
reduce life to zero risk. To provide guidance for those who would like to be immortal, this
issue of Science generously shares with our readers some risk assessment analyses by the
experts.

In the article by Richard Wilson and E. A. C. Crouch, the comparative listing of various
risks makes it evident that I will have to give up being a policeman with a 2 x 10™* annual
risk of death (AR), driving motor vehicles (2 X 107* AR), and being a “frequent flying”
professor (5 X 107> AR). I was, to say the least, stunned to find that by switching from city
water (6 X 1077 AR) to what the Environmental Protection Agency considers contaminat-
ed well water in Silicon Valley, I could actually lower my risk by a factor of 300. It was also
distinctly unnerving to discover that the potassium in my body, which contains a radioactive
isotope, gave me 1500 times the radiation level of that from the atmosphere within 20 miles
of a nuclear plant, and 6 times that from a transcontinental air trip. Should we, I wondered,
abandon Superfund and find a substitute for potassium in the body? Lester Lave informs us
that hazards around the house are half as likely to cause injuries as motor vehicle accidents
and that asbestos poses a small risk in most appropriately constructed buildings. Astonish-
ingly, corn contains aflatoxin at appreciable levels as does peanut butter and, for me, giving
up those two delicacies is not going to be an easy trade-off for mere immortality. Bruce
Ames’ article is a further shocker, ranking chemicals in terms of potency rather than simply
labeling them as carcinogenic and noncarcinogenic. And, lo and behold, food ranks as a
major hazard. Apparently plants learned through evolutionary time that chemical warfare is
an extremely effective way to fight off fungi, insects, and animal predators. Unfortunately,
these species have the same type of genetic code as I do, so that whenever I eat, I am
consuming mutagens and carcinogens rated everywhere as hazardous to my health.

Clearly, to get to zero risk I must give up walking up and down stairs, drinking alcohol,
living in Denver or other high-altitude locations, and innumerable other temptations. I am
willing to sit in a rocking chair with a lead roof over my head and be fed amino acids
intravenously in order to live forever.

Still, Paul Slovic points out that a scientist does not necessarily see risk the same way
that the public does. The public regards deaths caused by mysterious technology or the
simultaneous deaths of a large number of people (in airplane crashes, for example) as being
far worse than those from well-known causes or the same number of deaths occurring in
multiple locations (as in automobile accidents). Therefore, as I sit in my rocking chair, I
become uneasy that the Nuclear Regulatory Commission, as described by David Okrent,
may not really be doing its job, and that the regulatory agencies described by Milton Russell
and Michael Gruber are making decisions based on politics rather than quantitative scientific
appraisal. The government, I note, seems determined to remove the beautiful red color from
maraschino cherries while supporting subsidies to tobacco growers and allowing cigarette
advertisements, although cigarette smoking may cause as many as 350,000 premature deaths
ayear in the United States alone. Excessive worry about the competence of others can cause
peptic ulcers and lead to my death from “natural causes.”

Thus, although my commitment to the goal of immortality is unswerving, I am not
positive that a zero risk society is yet in the scientific cards. This thought may force me to
seck immortality in the arduous old-fashioned way, doing good deeds and taking care of my
children.—DANIEL E. KOSHLAND, JR.
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products.

Fill out and
mail today
for your Free
Video Needs
Analysis

One of Our Fine Video Products -

Ikegami engineers a full line of color and monochrome cam-
eras and monitors designed exclusively for science and indus-
try. The ITC-370M color camera* is just one example. This
3-tube camera achieves superb image quality combined with
new advanced automatic functions, controlled by microcom-
puter. The ITC-370M is rugged, lightweight, and simple to
operate. The microcomputer eliminates the need for special
adjustments. Auto white balance, auto black balance and auto
centering functions enable the camera to be operated easily
by any user to produce optimal results.

*¥ITC-370M does not come equipped with a microscope.
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That’s why we're offering our free needs analy-
sis. It's yours by simply filling out the card below and
returning it in your company envelope. Upon receipt,
we will review it and offer specific recommendations
based on your particular needs. For an immediate
response, please call our regional office for the dealer

| KEqaITi

Ikegami Electronics (USA), Inc., 37 Brook Avenue, Maywood, NJ 07607
East Coast: (201) 368-9171; West Coast: (213) 534-0050; Midwest: (312)
834-9774

Please mail to: Ikegami Electronics,

37 Brook Avenue, Maywood, NJ 07607
YES: I'd like to receive your free video needs
analysis. I understand this is a no-obligation offer.

NAME

COMPANY

TITLE

ADDRESS

CITY STATE 1P

PHONE NO

JOB RESPONSIBILITIES:

PRESENT VIDEO EQUIPMENT USED:

FOR WHAT APPLICATION:

WHAT OTHER APPLICATIONS ARE YOU CONSIDERING?

WHAT IS YOUR BUDGET FOR VIDEO EQUIPMENT?

ARE YOUR NEEDS ([J IMMEDIATE [] 3 MONTHS [] 6 MONTHS [0 OTHER

THANK YOU



Chromosomes of 3 strains of the malaria parasite Plasmodium falci-
parum, ranging from 750 Kb to 5 Mb, separated by pulsed-field gel
2lectrophoresis the LKB Pulsaphor System. (Dr. C. Smith, De-
partment of Genetics and Development, Columbia University, New
York, NY, and Dr. T.E. Wellems, Malaria Section, Laboratory of
Parasitic Diseases, National Institutes of Health, Bethesda, MD.)




5million base pairs
of DNA in one bite

Parasites such as Plasmodium, Trypano-
soma and Leishmania are living danger-
ously. Now you can analyze their whole
genome in one bite. That’s because you
can start using Pulsaphor®—the first
commercially available apparatus which
not only lets you separate large DNA
molecules (>5 million bp) with very high
resolution, but also dramatically improves
the separation of small DNA fragments.

Based on pulsed-field gel electropho-
resis, Pulsaphor uses separately moveable
electrodes to let you optimize the field
shape for all your applications. And by
selecting finely controlled pulse times,
you’ll create resolution windows that let
you zoom in on bands to obtain even
higher resolution. So for the first time
you’ll be able to coveniently tune experi-

mental conditions to exactly match the
molecular weight range under analysis.

Pulsaphor delivers results the first
time. That’s because the critical parame-
ters of temperature, field strength, pulse
time and electrical field shape have already
been optimized before you begin. And Pul-
saphor is so friendly that even a firsttime
user will be pleasantly surprised by its
convenience, easy handling and reprodu-
cibility.

With the power to examine an entire
genome in one single gel, Pulsaphor
makes gene location, chromosome map-
ping, molecular cloning and linkage ana-
lysis just plain routine. If it all sounds a
bit incredible, just ask your local LKB
representative for the full facts.

The Pulsaphor System includes an electrophoresis unit, power supply and control unit.

Electrophoresis Division

LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden, Tel. 08-7998000, telex 10492

Antwerp (03)21893 35 ® Athens-Middle East + 30(1)894 7396 ® Beijing 89 06 21 ® Copenhagen (01)29 50 44 ¢ HongKong (852) 5-814 84 21
London (01)657 88 22 ® Lucerne (041)57 44 57 ® Madras (044) 4528 74 ® Moscow (095) 255-6984 ® Munich (089)85 830  Paris (01) 64 46 36 36
Rome (06)399033 @ Sao Paulo (011) 578 4138 @ Stockholm (08) 764 75 50 ® Tokyo (03) 293-5141 ® Turku (021) 678111 ® Vienna + 43(222)9216 07
Washington (301) 963 3200 ® Zoetermeer (079) 319201 Over 60 qualified representatives throughout the world.
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FOURINO
THE VERSATILE MINI-PROTEAN If
ELECTROPHORESIS CELL

With the versatile new Mini Protean™ ||
electrophoresis cell, vertical electro-
phoresis, electrophoretic blotting, tube gel
electrophoresis and electro-elution can all
be performed by simply selecting the
appropriate module.

In vertical slab mode, up to 30 samples
can be separated in 40 minutes. By adding
the Mini Trans-Blot module, electrophoretic
transfers can be completed in one hour.
Selection of the Mini Tube Cell Module
means first dimension |IEF gels can be runin
30-90 minutes, while the Mini Electro-elution
Module provides rapid recovery of proteins
and nucleic acids.

Contact us for your free colour brochure.

s

Australia: Hornsby. Tel: 008-224354.
Austria: Vienna. Tel: (0222) 828901.

Canada: Mississauga. Tel: (416) 6240713.
German Federal Republic: Munich. Tel: (089) 1499050.
Hong-Kong: Tel: 5-470333/470616.

Italy: Milan. Tel: (02) 2138751.

Japan: Tokyo. Tel: (03) 4315181.

The Netherlands: Utrecht. Tel: (030) 881141.
Switzerland: Glattbrugg. Tel: (01) 8101677.
United Kingdom: Watford. Tel: (0923) 40322.
USA: Richmond, California. Tel: (415) 2344130.
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@ Creative biotech from Eurogenetics

Based in Tessenderlo, Belgium, the company exists to develop -
and market diagnostic products. It provides a link between ‘
universities and industry to promote specifically European
research projects. ;

~ Eurogenetics is a label of quality in the biotechnology and
clinical laboratory market. »

Now, Eurogenetics Bio-link program offers an integrated
oducts for immunoassay : hardware, software

‘ and reagents. -

@ Hardware:

The Euroreader microtiterplate
reader is desighed for ease of use,
speed and flexibility,

It offers networking via RS232C with
IBM compatible hookup.

@ Software:

Elisa Aid is a software package for
data reduction and analysis in the
immunodiagnostic laboratory.
Especially written for the Euroreader,
it let the user concentrate on the lab
work, the quality control and the
resultinterpretation without worrying

" about the datahandiing.
It allows in depth quality control
follow-up, and histogram calculations.

The package runs on IBM PC or
compatible and offers an exceptional
portfolio of curve-fitting, methods
adaptable to all assay types.

@ Elisa reagents:

I ELISA assays on microtiterstrips allow
Eurogenetics n.v. a flexible rapid coverage of the main
Industriepark 24 diagnostic tests in the clinical labora-
Industriezone West -tory, in a non isotopic way.
3980 Tessenderlo/Belgium - -CMV_ . -LH
Tel. 013/66.88.30 - TOXO. - FSH
Telex 39112 eurgen b -CRF  -HCG

CREATIVE BIOTECH.

. . -RF - Prolactin
Eurogenetics Italia s.r.l. -ASLO -TSH
Corso Vittorio Emanuele Il n.52 - Ferritin
10123 Torino -IgE ‘ ,
Tel. (011)561.20.60 All assays are quantitative

Telefax (011)54.12.48 determinations.




DATA ACQUISITION WORKSTATION

* ANALOG INPUTS: 32 single-
ended or 16 differential. 12 bit,
B 31kH:.
|« ANALOG OUTPUTS: Two,
l 12 bit.

¢ DIGITAL INPUTS: 16.
| * DIGITAL OUTPUTS: 16 + 16

power control,

| *» SOFTWARE: IBM PC and
- Compaq compatible. Comes
with Soft500: Interrupt driven
BASIC environment. Also
works with DADISP, ASYST,
LABTECH NOTEBOOK.

e EXPANSION SLOT: Choose
| one of 16 optional modules.
~ + $1295, complete with Soft500
software.

For complete information CALL

1-800-552-1115
KEITHLEY
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Save Your
Data On AVCR
PCM-2, PCM-4, PCM-8
Save up to 8 hours of analog
data on commercially available
inexpensive Video Cassette Recorders
(VCR's). The new PCM 2, 4 and 8 series of
economical A/D VCR Adaptors lets you record one to eight channels of data
and recall it at any time in analog or digital form. Time or trigger marking
allows precise, rapid selection of desired data on playback. * low noise (large
dynamic range)  wide frequency response « high recording quality «
analog/digital replay * clock/trigger marking + audio notes
Call our toll free number or write for more information

The Right Technology

Nz Medical Systems Corp.

One Plaza Road, Greenvale, N.Y. 11548 « 516-621-9190
(800) 654-5407
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FREE INTRODUCTORY
MICROCOMPUTER DISK:

Physicians’ Educational Series.

CONSULT-2

An Interactive Artificial Intelligence
Program for DOS 2.0 or Higher.

Neither Copy-Righted nor Copy-
Protected.

John H. Frenster, M.D., FACP
247 Stockbridge Avenue
Atherton, California 94025.
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someone
would

provide...

® A fast and easy way to
size DNA

® Ready to use, worry free
Northern & Southern
hybridization buffers.

5 Prime -3 Prime Inc.
does...

SPUN COLUMNS TO SIZE DNA

® Remove free linkers and small DNAs with rapid 6 minute
procedure. Especially useful during cDNA synthesis.

® RNase, DNase Free: Pre-packed, Pre-swollen centrifugal
columns to size DNA.

® Three types available with exclusion limits 194 bp, 603 bp and
1353 bp.

HYBRIDIZATION BUFFERS

® RNase, DNase Free; Pre -tested pre-hybridization and
hybridization buffers.

® Optimized worry free simplicity.

o Conveniently packaged 2X buffers for easy addition of
formamide or dextran sulfate.

...And More

® All at affordable prices designed to make your research easier.

Call or write for a complete list of
5 PRIME - 3 PRIME product offerings for
molecular biology research.

F‘ 5 Prime — 3 Prime, Inc.
19 E. Central Avenue

Paoli, PA 19301

Call Collect (215) 644-4710

328
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BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O 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)

0 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

M ANY
' ANY MANUAL
MANUAL 81500 & DEMO 520""
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 7'z % sales tax.

—HELLMA—
There
are no

better
CELLS. -

Ask for our
literature
on Cells,
Filters, and
Optics. Also
UV and
Laser Light
Sources.

For over 20 years . . .

—HELLMA—

tomorrow’s designs today.
Hellma Cells Inc.

Box 544, Borough Hall Station
Jamaica. New York 11424
Telephone (718) 544-9534

Circle No. 68 on Readers’ Service Card

Circle No. 140 on Readers’ Service Card

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.
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Tropical Rain Forests
and the World
Atmosphere

Edited by Ghillean T. Prance,
Director, Institute of Economic Botany,
New York Botanical Garden

The ongoing destruction of tropical rain forests
may have profound consequences for the global
atmosphere. Increasing scientific knowledge finds
that the role of the tropical rain forests in
maintaining the equilibrium of the atmosphere
may be far greater than previously believed. Based
on a AAAS symposium, this volume reports on the
urgent need for preserving the tropical rain forests
and includes policy recommendations. 106 pp.,
1986.

$18.50; AAAS members $14.80 (include
membership number from Science).

Order from: Westview Press, Dept. AAAS, 5500
Central Avenue, Boulder, CO 80301

Add $2.50 postage and handling for the first book
ordered; 75 cents for each additional book.

Published by Westview Press for AAAS




New standards of
vibration isolation

MICRO-g

systems

m Standard Post-Mount Isolators combined with Series 76 Honeycomb Tops achieve
exceptional levels of attenuation and damping.

® Gimbal Piston isolators attenuate both vertical and horizontal vibration in a single
compact module. Wide range of load ratings.
u New Series 76 honeycomb core tops offer superior damping, rigidity and structural
integrity.
® Standard sizes to 4’ x 12'; top thickness 2", 4", 8" and 12",
Technical Manufacturing Corporation

15 Centennial Drive, Peabody, Massachusetts 01960
Telephone: 617-532-6330 « Telex: 951408

Osec
ISOLATION
(Ona vertical division equals 90% isolation)
IS T T T
C B
| Powbr Spectrum: Floor
| ey av \p_' v
| SN = PouerScmm:T@h
15H 25 5 0 2 [

AUTOMATE
MEASUREMENT
ON YOUR IBM 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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RESEARCH
ENHANCEMENT
AWARD

Academic Research Enhancement Awards (AREAs) provide funding for feasibility studies, pilot studies and other small-scale research
projects. Awards are made in amounts of up to $50,000 in direct costs (plus applicable indirect costs) for periods not to exceed 24
months.

Eligibility Requirements
1. Applicant Institutions
(a) Must be a domestic institution offering baccalaureate or advanced degrees in the sciences related to health.
(b) Have received an NIH Biomedical R h Grant (BRSG) in no more than three of the seven fiscal years from FY 1981 through FY
1987.
2. Applicant Principal Investigators
(a) Must not have active research grant support (including an AREA) from either NIH or the Alcohol, Drug Abuse and Mental Health
Administration (ADAMHA) at the applicant institution at the time of award of an AREA grant.

(b) May not submit a regular NIH or ADAMHA research grant application for essentially the same project as a pending AREA

application.

(c) Are expected to conduct the majority of their research at their own institution, although limited access to special facilities or

equipment at another institution is permitted.

(d) May not be awarded more than one AREA grant.

Award Criteria

Funding decisions are based on the research project's scientific merit and relevance to NIH programs, and the institution's
contribution to the undergraduate preparation of doctoral-level health professionals. Among projects of essentially equivalent scientific
merit and program relevance, preference will be given to those submitted by institutions that have granted baccalaureate degrees to 25
or more individuals who, during the period 1977-1986, obtained academic or professional doctoral degrees in the health related
sciences.

APPLICATION RECEIPT DATE: June 22, 1987
Anticipated Number of Awards: Approximately 150 grants

For information and application materials, contact:
Office of Grants Inquiries
Division of Research Grants
National Institutes of Health
Westwood Building, Room 449
Bethesda, Maryland 20892
(301) 496-7441

Astron“omy &
Astrophysics

Edited by
Morton S. Roberts

Selected from articles pub-
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. Q, 1333 H Street, NW,
Washington, DC 20005.

Add $1.50 postage and handling.

American Association for the -
Advancement of Science




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: Can I rely 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: I 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: VISAGE's 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 refiective 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 313 971-7500).
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...ABOUT ANALYZING
YOUR DATA. speaiieets iciootn. o

maybe you're starting from scratch. But if you're serious
about data analysis, you're ready for SPSS/PC+" —a fulll
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 SPSS/PC+ Base Package pro-
vides a powerful array of statistical and reporting
procedures.

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

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

Chartit. 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.

SPSS/PC+ products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc,, a leader in statistical software
for nearly 20 years. 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 l /312 /329-3630

L 00— ]
SPSS Inc. * 444 North Michigan Avenue, Suite 3000  Chicago, lllinois 60611
In Europe: SPSS Europe BV. * PO. Box 115 » 4200 AC Gorinchem, The Netherlands  Telephone: +31183036711 « TWX: 21019

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

ftware. VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks of Microsoft

SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for its p y compt

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

of Plus Devel

t Corporation.

© 1987, SPSS Inc.
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Your Source for
GROWTH FACIORS

The cytokine laboratories at R and D Systems isolate rare
growth factors to the highest levels of purity and activity, and provide them at more affordable prices.
All of our factors are assessed for purity by silver-stained gels, a.a. composition, and N-terminus
sequencing. Activities are determined both in our own laboratories, as well as in those of established
investigators in the field. To place an order, request product information or technical bulletins, call

CAT.NO. | FACTOR | PURITY ACTIVITY (ED,,)
100-B hTGFg >97 0.1-1.0 ng/ml’ 1 (800) 328_2400
101-B1 | pTGFs1 >97 0.1-1.0 ng/ml' in Minosota (612 379-2956
101-B2 | pTGFg2 >96 0.1-1.0 ng/mF Telex 750627
120-HD | hPDGF >95 1-3 ng/mP®
125-PD | pPDGF >96 1-3  ng/ml*
132FA | bFGF(3) 596 1.4 ngimP 213‘5 %ﬁﬁg‘glg‘;NE
133-FB bFGF(b) >94 0.05~-0.1 ng/ml® Minneapolis, MN 55413

T Transforming growth factor type beta isolated from human platelets ("TGFg) or from porcine platelets (pTGFB1) is sequentially (first 50 a.a.) and biologically identical. Both give an EDsg of 0.1-0.4 ng on
NRK (49F) cells when assayed as per Assoian et al JBC 258, 7155, 1983, and 0.8-1.0 ng/ml on AKR (2B) after Tucker et al CAN RES 43, p1581, 1983.

2 pTGFB2isastructurally distinct second form of TGF8 (sequence homology 70% in the first 50 a.a. to hTGF8/pTGFg 1). When assayed as above, it gives the same EDsgs on NRK and AKR cells. However,
some cell lines can distinguish between pTGF32 versus pTGFB1/hTGFg.

w

Human platelet derived growth factor h(PDGF) is assayed on Balb/c-3T3 and NIH-3T3 cells for H3-thymidine incorporation as per Raines and Ross, Meth. in Enz. 109, p749.
Porcine PDGF is structurally very different from hPDGF (i.e. differs in M.W., subunit composition, N-terminus), it’s activity is determined as in 3 above.

EN

5 Both the acidic and basic forms of bovine fibroblast growth factor are isolated from brain and assayed for H3-thymidine incorporation on NR6-3T3 cells after Gospodarowicz, et al JBC, 253, p3736, 1978.
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Standards
of excellence.

1. Highly stable stands, with 2. Choose from over 100 objec- 3. A choice of eyepieces with a 4. A variety of tubes with

feather-touch responsive con- tives to optimize the microscope wide range of magnifications, provision for all desired
trols, can be customized to your for your specific applications. for routine and special tasks. documentation devices.
needs.

5. Condensers for all techniques 6. A selection of fast, responsive 7. Choose the best illumination 8. The brightest, sharpest fluo-

of microscopy to reveal specific specimen scanning stages. for your work from a variety of in- rescence in its class: wide

features of specimens. base and external systems. range of objectives, illuminators,
and filters.

The Zeiss Standard Microscope System. Peerless for
demanding routine microscopy. Cost-effective, itis
modular and versatile; can be expanded to meet
different application needs. And, of course, it features
the famous Zeiss exclusives: superb optics, high sta-
bility, precision engineering, legendary mechanics,
operating comfort, and proven Zeiss service.

Clearly, the standard of excellence for all micro-
scopes in its class.

For detailed information, contact your Zeiss dealer.
For the name of your nearest Zeiss dealer, write or call:
Carl Zeiss, Inc,, One Zeiss Drive, Thornwood, NY 10594.
(914) 681-7754.

Carl Zeiss, Inc. | FANRRY

10. Automatic attachment cam- One Zeiss Drive
9. Magnification changers to era for 35mm, large format and
provide the exact area and instant photography. Video and Thornwood, NY 10594 WestGermany
detail you desire. cine cameras. 914.747 «1800

For literature circle reader service number 159

For a demonstration circle reader service number 160
©®Copyright 1987 Carl Zeiss, Inc.



A MUST for your
science collection

Books from Science

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

1986; case $32.95; paper $19.95; 653pp

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

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

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

1985; case $29.95; paper $14.95; 453 pp

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

1984; case $29.95; paper $14.95; 550pp

Biotechnology: The Renewable Frontier
D.E. Koshland, Jr., ed. Like its predecessor,
this new volume covers the latest and most
important topics in biological R&D.

1986; case $29.95; paper $17.95; 384 pp

Frontiers in the Chemical Sciences; W.
Spindel, R.M. Simon, eds. Details progress in
all areas of chemisty, including new work in
ultrafast reactions, catalysis, conduction or-
ganics, enzyme mechanisms, and materials
and analysis.

1986; case $29.95; paper $17.95; 624pp

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

American Association for
the Advancement of Science

Have you ever wondered why some ideas
fly and others don't?

Could it be that the right information at
the right time makes a difference?

For instance, when it comes to finding
information on industry trends, intelligence
on setting standards, and applications of
a material process, DIALOG"helps you
locate sources quickly.

You can search for information in data-
bases such as CA SEARCH with instant
access to millions of items indexed by
Chemical Abstracts Service.

Or in Inspec from the Institution of Elec-
trical Engineers, covering electronics.

Or in Paperchem, containing technical
literature and patent information on raw
materials.

Or in Metadex, covering international
literature on metallurgy and composites.

Or in Aerospace, with extensive cover-
age of advanced materials composites.

And in SCISEARCH; covering the world’s

scientific and technical literature.

These are just a few examples of how
DIALOG provides the most valuable data-
bases in one easy to use service.

All you need is a personal computer or
terminal and a telecommunications link.
And you pay only for the time you use
DIALOG.There’s no minimum usage
requirement.

Instant delivery of essential information
will make a difference and get your ideas
off the ground. In fact, your company may
already be using DIALOG. Check to see.

To get acquainted, DIALOG offers $100
worth of free time to first time users. Call
800-3-DIALOG. Or write DIALOG, 3460
Hillview Avenue, Palo Alto, CA 94304.

D'm®INFORMATION SERVICES, INC.

A SUBSIDIARY OF LOCKHEED CORP.

The world's largest online knowledgebank.

800-3-DIALOG

Ever wonder why some things
never get off the ground?
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Vmax" introduces kinetics to ELISA.

Two systems in one.

The newVmax Kinetic Microplate
Reader reads all 96 wells in as few as 5
seconds.The result: a new level of
throughput in endpoint analysis; and the
ability to accurately monitor the initial
linear portion of enzyme reactions for
kinetic measurements.

More than a matter of speed.

Vmax meets the stringent instru-
mentation requirements of solid-phase
enzyme kinetics. For excellent preci-
sion in ELISA, the unique AUTOMIX
function mixes the contents of each well
between readings. Because enzyme
reactions are temperature-dependent,
Vmax has an isothermal reading
chamber. Further-

more, onboard
MiCroprocessors
compute reaction

rates automatically aromxor  automxon

Expand your microassay
capabilities.

Enzyme kinetics extends the usable
dynamic range of ELISA on any micro-
plate: from very low level enzyme acti-
vities to highly chromogenic samples.
With Vmax, there is less need for mul-

. tiple dilutions. Different assays can be
performed on the same microplate.

For computational and data man-
agement requirements, the optional
SOFTmax™ is a comE;ehensive, yet easy-
to-use software package designed for
IBM® and many IBM*compatible micro-
computers. SOFTmax also controls
Vmax, providing yet another level of
convenience and versatility.

Introduce Vmax to your lab.

Whether you want to improve
throughput of your endpoint analysis,
or explore the new capabilities of
solid-phase and liquid-phase enzyme
kinetics in 96-well plates, contact
Molecular Devices. Send for a copy of
our new Application Note, Kinetic
Analysis for ELISA Using the Vmax. We
will also tell you about the special free

Molecular trial program.

Devices

i : % nd SOFTmax are trademarks of Molecular Devices
gﬁ%g%]cl?t;?g‘:ilsg s Corporation c::n;xo:zaon IBM is a registered trademark ojlnt:’maxtonal
Palo Alto, CA 94304 Machines Corporation.
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(800) 635-5588 (within California)





