


Now Even More Choices for J2-21
High-Speed Centrifuge Users

Three New Rotors

One is the ]S-13.1 with six
swinging buckets for 50-mL
tubes, so you can run 50% more
sample than before. There's
the JA-18 fixed angle rotor that
spins ten 100-mL tubes at
forces to 47,900 g —ideal for
pelleting. And, tie first of its
kind, the 24-place JA-18.1 that
lets you process microcentrifuge-
sized tubes in the refrigerated
J2-21 at triple the g force of
a microcentrifuge.

Another J2-21 Model

The new J2-21M/E is the
perfect intermediary. It offers the
programmable controls of the

top-of-the-line J2-21M and the
economy of the ]2-21 analog
model with its rugged brush
drive. There's a choice of three
acceleration and deceleration
rates too.

Alternative Purchase Plans

Beckman offers a wide choice
of trade-in, lease and specially
tailored financial programs
which make it easy to update
your lab with new equipment.

No wonder the J2-21's are
the high-speed centrifuges
of choice!

For more information write:
Beckman Instruments, Inc., 1050
Page Mill Road, Palo Alto, CA
94304; or Beckman Instruments
International, S.A., PO. Box 76,
1211 Geneva 6, Switzerland.
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Our improved EN°'HANCE"™ Autoradiography Enhancer
is the only one you really need on your shelf.

It's effective with all common types of gels—agarose, polyacrylamide, or mixed,
thick or thin—and with all of them you gdet outstanding resolution and sensitivity:.
For more details, contact your Du Pont NEN Research Products
representative today. Or get our technical brochure, plus a free Guide to
Fluorography Enhancement, by calling toll free: 800-225-1572.

(In Mass. and international: 617-482-9595.)
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IBM PC &
APPLEII
USERS

Dramatic advances are being made
in scientific tools for personal com-
puters. Jandel Scientific specializes in
software and peripherals for:

o Planimetry, digitizing

o Interactive Statistics

e Dynamic System Simulation
o Computer-generated

lecture Slides
e And more. . .

Call us and let our technical advisors

help you find the product you need.
Or write or call for our FREE catalog.

JANDEL SCIENTIFIC

2656 BRIDGEWAY
SAUSALITO, CA 94965

CALL TOLL-FREE 800-874-1888
IN CALIF. CALL 415-331-3022
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Are you considering a career
in Information Systems?

Our information-based society demands highly
skilled and appropriately trained personnel to fill
positions in libraries, corporations and other
information environments where they will work
with computer technology and telecommu-
nications systems on problems related to
management of information resources. Informa-
tion systems specialists may work as systems
analysts, database producers and administrators,
network managers, specialists in electronic pub-
lishing, information analysts and records man-
agers.

The University of Chicago Graduate Library
School, in response to this need, announces a
new program in information systems which
includes courses in computer programming and
other skills necessary for controlling large bodies
of data and text. Practical skills and theoretical
background are equally emphasized.

The Graduate Library School also announces the
availability of fellowships supporting study at the
Master's level leading to a specialization in
information- systems. These awards, made pos-
sible by a grant from the Council on Library
Resources, will be made to applicants with
outstanding academic credentials who would
begin study in Autumn 1985. The fellowships
provide full tuition scholarships and stipends
of $4000. For application materials please write:

CLR Information Systems Fellowships
Graduate Library School

University of Chicago

1100 East 57th Street

Room JRL $102-S

Chicago, IL 60637

SCIENCE

Posters

The following posters of Science
covers are available:

30 March 1979, Tropical flowering
tree;

23 February 1983, Landsat photo
of Detroit, Michigan;

29 July 1983, Cheetah;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule.

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

Price is $5 each (prepaid).
Write to AAAS, Department POST,

1515 Massachusetts Avenue, NW,
Washington, D.C. 20005.

CONSTANT

POWER.
FOR GELS THAT
CAN'T STAND
" THE HEAT.

8
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ISCO’s constant power can provide you
with faster separations and sharper zones,
especially for isoelectric focusing and high
performance discontinuous buffer
techniques.

The 2000V Model 494 has an automatic
crossover circuit that switches control to a
different mode whenever a preset power,
voltage, or current limit is reached. It also
has a unique ground fault detector which
often indicates faults before you turn the
power up, because it monitors ground
capacitance and resistance instead of
leakage. A wattmeter continuously tells
you the power output — there’s no need to
multiply current and voltage readings.

Find out how you can buy an ISCO
third generation constant wattage power
supply for less than someone else’s first
try, and get substantially better specifica-
tions, too. Send for your 1SCO catalog
today, or phone toll-free
[800]228-4250 (continental
USA except Nebraska). ISCO,
P.O. Box 5347, Lincoln,

ISCO Nebraska 68505.

SCIENCE, VOL. 229



Near-earth asteroids

Eighty-three near-earth asteroids (NEA’s) are known,
but where they came from is a mystery (page 160).
NEA'’s are small orbiting bodies with paths that cross or
come near to the orbit of Earth. McFadden et al. used
reflectance spectra and albedo measurements to ana-
lyze the mineral compositions of NEA’s and compared
these with the compositions of planets, satellites, and
the main-belt asteroids in orbits between Mars and
Jupiter. Several NEA’s have mineral compositions simi-
lar to those of asteroids near Kirkwood gaps (the
dynamically unstable regions of the main belt where few
asteroids are detectable), and one is similar to a main-
belt asteroid from a stable region. Some NEA’s may,
therefore, have escaped from the main belt into new
orbits near Earth. Some of these and other NEA’s have
compositions similar to meteorites. More source regions
are being sought to account for NEA's with other miner-
alogies. Mercury, Mars, the moon, and satellites of
planets of the outer solar system have so far been ruled
out.

Spring bloom of phytoplankton

Satellite data have been used by Brown et al. to study
the spring bloom of phytoplankton in the Atlantic Ocean
along the East Coast of the United States (page 163).
During the month-long study, periodic measurements
were made of pigment concentrations (an indication of
the amount of phytoplankton in the water) and sea-
surface temperatures. These measurements were con-
firmed from a ship. Several details of the bloom were
elucidated: the contribution of phytoplankton in the open
ocean to the total biomass was much larger than
expected; the continental slope region was found to be
as productive as the nearshore shelf region; and the
blooming seemed to occur immediately after strong
winter winds had ceased. The combination of satellite
and ship data offers new opportunities for studying
biological variability in the world’s oceans.

Interleukin-l and thrombosis

A major goal in the therapy of thrombosis is inhibition of
the metabolism of arachidonic acid in platelets (page
174). When damage occurs in the blood vessel wall,
platelets respond by adhering to the injured area, aggre-
gating, and forming a plug that may block blood flow.
Arachidonic acid, an abundant fatty acid in both platelets
and cells of the vessel walll, is a precursor of prostacyclin
and other prostaglandins in these cells. Prostaglandins
promote platelet aggregation while prostacyclin inhibits
it. Rossi et al. found that interleukin-1, a modulator of the
immune system, induced synthesis of prostacyclin in
two types of cells found in the vessel wall. If this
occurred in the body, it would make available an inhibi-
tor of platelet aggregation.

12 JULY 1985

Snake venom and calcium currents
Atrotoxin, a component of the venom of the rattlesnake
Crotalus atrox, may be useful for isolating and studying
the proteins that help regulate calcium currents and
electrical conductance in heart cells (page 182). Atro-
toxin competes with known inhibitors of calcium activity,
apparently by binding to the same protein to which the
inhibitors bind, and it disrupts the normal functioning of
heart cells. Hamilton et al. found that calcium currents
increased in heart cells within 30 seconds after atrotoxin
was added to the medium. The toxin was specific for
calcium activity and did not alter sodium or potassium
conductance in these excitable cells.

Antigen switching in sleeping sickness
Trypanosomes that cause sleeping sickness evade host
immunity by periodically switching their surface glyco-
proteins (antigens) from one type to another (page 190).
Esser and Schoenbechler found that 5 days into an
infection in mice, parasites with two antigen types could
be detected. Parasites with one type on their surfaces
enter the host’s blood stream when a tsetse fly bites.
After 6 days, only 15 percent of the parasites still have
the initial surface glycoproteins, and new ones predomi-
nate. The switch is not induced by host immune re-
sponses to the new antigens, since it takes place even
in mice that have lost the ability to produce antibody. An
understanding of the sequence in which surface mark-
ers appear may be one step in the eventual control of
the parasite.

Delayed insecticide resistance

Bacillus thuringiensis (BT), a biological insecticide, has
been used successfully in pest control for more than 20
years, but now resistant insects have been found (page
193). Insects readily develop resistance to chemical
insecticides, but the long grace period for BT suggested
that resistance to it might not be possible. However,
McGaughey found that Indianmeal moths growing in
grain storage bins treated with BT were much more
resistant to BT than were those in untreated bins. Moths
could also be made resistant in the laboratory if they
were fed BT-treated food: the first generation had a low
(19 percent) survival rate, but by the fourth generation,
survival was high (82 percent); by the 15th generation,
the concentration of BT needed to kill these moths was
100 times that of the original. Resistance proved to be a
stable, recessive genetic characteristic passed along to
subsequent generations reared in the absence of BT.
The potential of field-crop pests for developing resist-
ance to BT may be less than that of pests in storage bins
because BT is less stable outdoors. In the field, plant-
feeding pests would probably not be exposed to BT for
the successive generations required to allow resistance
to develop.
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Sun-2/160
Color SunStation

Sun-2/50
Desktop SunStation™

un
workstations:

open architecture,
open network,
open options.




Sun-2/50
Desktop SunStation

Sun workstations are in
the vanguard of the open
rebellion against proprietary
computer systems. And the
closed minds that design them.

Sun Microsystems™ took
an open approach to designing
their complete line of general
purpose workstations, fully
integrating industry standards
for hardware, software and
data communications to create
a new standard for high
performance, compatible
workstations.

This open attitude, backed
by hundreds of other open-
minded companies throughout
the computer industry, gives
computer buyers the freedom to
incorporate state-of-the-art
products from a wide variety of
vendors, while protecting their
existing computer investment.

The value of the open
approach is self-evident:
Freedom from single-vendor
delays in delivering new
products. Freedom from high
single-vendor prices. Freedom
from having to commit your
company’s future to any one
computer company.

~ Sun’s Open Line
Sun’s entire family of
workstations is built around

the same powerful “standard”
features, including: A Motorola
68010 microprocessor.
Ethernet 10 megabit/sec. local
area network (LAN). An
advanced UNIX™ operating
system, supporting up to 16
megabytes of virtual memory
space per process. 9-slot
Multibus® (IEEE-796) or
15-slot VME cardcages. High
resolution, 1152 x 900 pixels,
display and 66Hz non-
interlaced refresh. Two RS-423
serial ports with full modem
control. Mouse pointing device.
Latest Sun software release
including: SunWindows;
SunCore™ graphics library,
Sun Network File System,
C/Fortran/Pascal compilers,
a 68010 assembler. And more.
Sun keeps your options
open by allowing you to con-
figure your workstations with
or without disk, as standalone
units, nodes in a network, or as
fileservers. Sun Workstation®
options include: Main memory
expansion of up to 8 mega-
bytes. Up to 380 megabytes
(formatted) disk subsystem.

Sun-2/120
DeskSide SunStation

14" cartridge tape and %" tape
drive subsystems.

The open attitude built
into every Sun workstation
begins with an advanced ver-
sion of the industry-standard
UNIX operating system,
supporting fast 1/0 to disk,
multi-processing and diskless
workstation operations. Fast
hardware combines with the
power of more than 220 UNIX

‘utilities, plus additional tools,

to create the most productive
computing environment
available today.

Distributed
Computing Network

Lack of access to files
stored throughout a
heterogeneous network has
always been the weak link in
the team engineering chain.
Until now.

Sun’s Network File Sys-
tem (NFS) opens the lines of
communication between
multi-vendor computers, giv-
ing each user a window into
a transparent information
network. Via this network,
large teams of professionals
can cooperate on project
work, accessing any spe-
cialized computing resources
they need.

And, since Sun NFS is
independent of any particular
hardware or operating system,
it will evolve easily with
developing network and com-
puter technologies.

Open architecture means
open options. Sun workstations
give you a long list of power-
ful standard features and
options, built around proven
industry standards. Plus,
the benefits of the open mar-
ket: an abundance of third-
party companies working
to open new doors for you and
your company.

To find out more about
Sun’s open attitude and the
workstations that have evolved
from it, write: Sun Microsystems,
Inc., 2550 Garcia Avenue,
Mountain View, CA 94043.

Or, simply call (800) 821-4643.
In California (800) 821-4642.
Our lines are open.

Open Systems
for Open Minds.

Sun Workstation is a registered trademark, SunCore and SunWindows are trademarks of Sun Microsystems, Inc. UNIX is a trademark of AT&T Bell Laboratories. Multibus is registered trademark of Intel Corp.
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Only with the new LKB Horizontal
Electrophoresis System do you also get...

A choice of
3 preparative methods

Preparative electrofocusing in Immobiline gels is the
newest, most efficient way of separating proteinsin
quantities up to 1 gram. LKB Immobilines combine
greatly improved resolution with sample recovery rates
of up to 98%. And the absence of soluble carrier
ampholytes means that high resolution preparative
electrofocusing of low molecular weight substances is
now fully practicable.

Preparative electrofocusing in granular gels is a more
traditional method using Ampholine carrier
ampholytes, and is also catered for by the LKB
Horizontal Electrophoresis System. The enlarged
cooling plate of the new Multiphor Il doubles the
sample capacity, while the movable electrodes give
increased flexibility.

focusi g of hemoglobin, pH 6.0-8.5

—preparative iotachophoresis of human serum proteins

Preparative isotachophoresis is the third choice offered
by the LKB Horizontal Electrophoresis System, and is a
low-cost alternative giving good resolution for
separations based on protein mobility. The twin
integral buffer reservoirs permit gels to be run either
across or along the length of the cooling plate.

« —preparative electrofocusing of hemoglobin using
Immobiline, pH 6.5 to 8.5

Thisis one in a series of advertisements describing the
unrivalled versatility of the LKB Horizontal
Electrophoresis System. For further information about
preparative methods, and the many other applications
of the system, send today for our brochure.

THE LKB SYSTEM

Only LKB can offer the research
scientist a complete, integrated system
in which each component works with
and complements all the others. Based
on the new and improved MultiphorII,
the system also includes a 5KV power
supply, thermostatic circulator, laser
densitometer and data evaluation
software. .

In addition to the instrumentation,
LKB provides a range of 18 major kits
plus a complete programme of high

| quality chemicals, supplies and
accessories, backed by the full
worldwide support of the market leader
in electrophoresis and electrofocusing.

LKB-the electrophoresis experts.

LKB-Produkter AB,

Box 305, S-161 26 Bromma, Sweden.
Tel. +46 (8) 98 00 40, telex 10492
Antwerp (03) 218 93 35
Athens-Middle East +30 (1) 894 73 96
Copenhagen (01) 29 50 44
Hongkong (852) 5-555555 + London (01) 657 88 22
Lucerne (041) 57 44 57 - Madras (044) 45 28 74
Moscow (095) 256-9002
Munich (089) 85 830
Paris (06) 928 65 07 - Rome (06) 39 90 33
Stockholm (08) 98 00 40 - Tokyo (03) 293-5141
Turku (021) 678 111 - Vienna +43 (222) 92 16 07
Washington (301) 963 3200
Zoetermeer (079) 31 92 01
Over 60 qualified representatives throughout the world.
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When you say “why FPLC”
you are halt way there...

.. because Superose™ from Pharmacia is the peak of evolution in high
performance gel filtration for the separation of labile biomolecules.

Over the past 25 years, Pharmacia has developed a broad range
of chromatography media, including Sephadex®, Sepharose®,
Sephacryl®, MonoBeads™, ProRPC™, and PepRPC™,
together with the FPLC System, to meet the ever-
growing requirements of experienced, innovative
and demanding groups of researchers through-
out the world.

Now, the FPLC System and Superose
from Pharmacia allow you to use
high performance gel filtration
without the limitations im-
posed by silica and stainless
steel.

i Wlth the introduction

of Superose, the Pharma-
cia range of high performance
chromtography media, including
MonoBeads, ProRPC and PepRPC,
has been extended to provide you with gel
filtration media for fast, high resolution sepa-

rations of biomolecules, from small peptides to
large proteins and DNA-fragments.

e High performance prepacked glass columns
® Reproducible results

® High recovery of biological activity
® pH stability (1-14)
e Extended column life
® Pharmacia know-how

SO go all the way

Superose pre-packed glass columns with high chemical Sephafose@ | |on eXChangefS
and pH stability, up to pH 14, provide you with unequalled S
flexibility in your choice of eluents and greatly simplify o=t a e

your column cleaning routines. "":m&.,.f,,

.
Superose
High Performance Gel Filtration

Superose allows you to perform rapid separations sabliae v Sepharose®| Sepharos
- (20-60 min) while obtaining high resolution and high s

~ recovery, facilitating and improving your work in re- _ Sephadex® B B
search, quality control or process development. e { ion exchangers BoR"

Superose has been especially developed for bioscientists \L ﬁé’é"?“ e
" and is optimized for high performance separation of proteins, -
DN A-fragments peptldes and other biomolecules.

: : P harmaCia , Circle No. 121 on Readérs‘ Sewice Card
R e g The natural selection . .. |

~ Piscataway, New Jersey 08854

| momelow @00 SEBeE for the separatlon of blomolecules
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LYMPUS

The Image of Quality

The BH-2 Series.

Uniquely modular
to meet your
current and future
W requirements.

The quality of any microscope series relies
on the interrelationship of optical perform-
ance, mechanical capability, electronic
sophistication and its component system of
accessories and attachments. For more
than six decades, Olympus has dedicated
itself to development of a unique fusion of
these distinct disciplines. That is the
". Olympus advantage.

Nowhere is this advantage better exem-
plified than in the BH-2 System. A totally
new generation, this highly advanced
series represents a significant contribution
to microscopy and photomicrography.
Focusing that is smoother, more effortless
and in a lower and more comfortable
position; freely reachable controls for the
stage that is positioned lower for easier
processing of multiple specimens; vastly
improved illumination for ultra-low magnifi-
cation in Koehler-type illumination from 1X
to 100X; accurate and unvarying bright-
ness control; an advanced, automated
photomicrographic system; and a choice
of newly formulated long barrel objectives,
stands and modules that is second to
none. And all of this, a breakthrough in
cost-effectiveness.

For literature on the incomparable BH-2
System, write Olympus Corporation,
Precision Instrument Division, 4 Nevada
Drive, Lake Success, NY 11042-1179. Or
) phone for demonstration: East—(609)
482-1010; Midwest—(913) 648-8323,;
West—(415) 342-3384. In Canada:

W. Carsen Co., Ltd., Ontario.

OLYMPUS

For literature circle reader service number 20.
For a demonstration circle reader service number 21.
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Who will
provide
tomorrow’s
diagnostic
products?

If you're with GIBCO/
BRL, you will play an
important part in the
success of this specialized
research. GIBCO/BRL, a
leading supplier of
specialty products for
biotechnology, is seeking
highly qualified
individuals
(Ph.D/M.S./B.S.) with
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biotics or of herbicide-resistant weeds as
a result of using herbicides.

As stated by Colwell et al., it would be
desirable to have quantitative values as-
sociated with risk, rather than terms
such as ‘‘unlikely”” and ‘‘seems very
small.”” At this time, however, one can
place no reasonable number on the risks
being discussed. Their comparison with
quantitation of the negative effects of
drugs or pesticides is not helpful. Mea-
suring LDs is quite different from deter-
mining the probability of potential dam-
age, in a wide range of environments, of
a novel organism, whether produced by
a conventional cross or genetic engineer-
ing. Even with a traditional breeding
cross, can anyone now or in the near
future quantitate, from greenhouse ex-
periments, the chance that an undefined
problem will occur? Current plant breed-
ing is carried out with no quantitative
risk assessment data, but with confi-
dence from long and extensive experi-
ence that the risk ‘‘seems very small.”’
We know too little about the biochemis-
try, molecular biology, and genetics of
interacting biological systems to quanti-
tate reliably the chance of a problem,
especially if field experience with analo-
gous organisms has not revealed a prob-
lem. Breeders have always been con-
cerned about unexpected problems, and
standard field testing in several locations
over several seasons is the accepted way
to determine these. Problems have oc-
curred in a few instances, but none has
reached the magnitude of those caused
by importation of organisms such as the
kudzu vine or the gypsy moth.

Will quantitative risk assessment for
recombinant organisms be reliable, and
is the information to be obtained worth
the cost? Such an effort was never re-
quired for conventional breeding or mi-
crobial inoculant experimentation. Why
should it be necessary for genetically
engineered organisms? Colwell et al.
criticize the statement that the task of
designing relevant tests to determine the
safety of recombinant organisms a priori
is enormous. Rather than refute it, how-
ever, they say only that ecologists have
never had sufficient resources to predict
ecological outcomes. They do not sug-
gest a specific program or predict a time
scale for how long it might take to build
a scientific basis for quantitating risk.
Meanwhile, handwringing over recombi-
nant DNA technology without specific
plans for feasible and effective risk as-
sessment provides no convincing basis
for treating genetically engineered orga-
nisms differently from the way we treat-
ed earlier products of plant breeding or
microbial selection.

To demonstrate how difficult it would
be to devise laboratory tests to indicate
what will occur in the field, we can take
the example of Rhizobium, a bacterium
that fixes nitrogen on the roots of le-
gumes. Rhizobium cultures have been
produced commercially for almost a cen-
tury, and there has been tremendous
incentive to devise a laboratory or green-
house assay to determine which strains
are the best under field conditions. Nu-
merous laboratories have put extensive
effort into this problem for many dec-
ades, but no assay is yet available. Will it
be possible in a reasonable time frame to
devise tests for organisms less under-
stood than Rhizobium? Colwell et al.
support the view that it is extremely
difficult to devise a relevant laboratory
or greenhouse test to predict potential
danger quantitatively. They state, ‘“The
forces that actually control a species in
nature are, however, frequently elusive
and can only be detected through inten-
sive field manipulation.”

Colwell et al. suggest that crop plants
genetically engineered for desirable
properties, such as insect resistance,
herbicide resistance, and stress toler-
ance, have the potential to transfer these
traits to related species, thereby creating
new or more invasive weeds. This argu-
ment can.also be made for traditional
breeding, in which these properties are
routinely added to our crops (and may
also be transferred to other plants that
can breed with crops). A reason for not
being concerned that transfer to other
plants will cause a serious problem is the
fact that each added gene function gener-
ally adds a load to the physiology of the
plant. As we develop crops to suit our
needs, especially under intensive farm-
ing conditions, plants lose their adapt-
ability to grow and flourish in the wild.
Very high yielding corn, wheat, or soy-
beans have not caused weeds to become
more invasive to nonagricultural habitats
merely because the crops were bred for
increased resistances. A recent report (3)
discusses the potential for generating
problem weeds as a result of field testing
genetically engineered crop plants, and it
comes to the same conclusion as I did in
my article.

Colwell et al. state that it is a contra-
diction to develop microorganisms that
fulfill certain intended functions yet do
not survive or compete to some degree.
If a microorganism is to be beneficial it
must be maintained for a sufficient peri-
od in the soil or on the plant. On the
basis of efficacy considerations, but not
safety concerns, this issue is the greatest
problem for scientists developing useful
strains such as Bacillus thuringiensis or
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nitrogen-fixing bacteria. A microorgan-
ism cannot be manipulated too dramati-
cally or its effect on the plant will be
minimal. On the other hand, it is not
necessary that every member of the pop-
ulation of the added microorganism dis-
appear from the site within a short period
after the beneficial effect has been ob-
tained. There are many cases in which
Rhizobium strains were added to fields
as long as a decade ago, and still can be
found in the soil in small numbers. This
is probably true for most of the commer-
cial and experimental soil inoculants
added to our environment over the past
century. Problems have not occurred. In
many cases, the microorganisms were
genetically altered. If a foreign gene is
added to such organisms, it is difficult to
imagine how the chance for a problem
will increase.

Colwell et al. state that the article
made ‘‘little mention of the potential of
engineered microorganisms to transfer
plasmids containing novel genes to other
microorganisms in the environment.”’ In
fact, it was stated that ‘‘microorganisms
intentionally and unintentionally added
to the environment have naturally ex-
changed genes with other microorga-
nisms.”’ To elaborate further, however,
there is increasing evidence that a tre-
mendous amount of gene transfer occurs
naturally, not only among related gen-
era, but also between unrelated microor-
ganisms and even between kingdoms. In
rare cases, a new phenotype predomi-
nates because of certain selective condi-
tions. This is evolution. What scientists
create through genetic engineering is mi-
nuscule and ecologically insignificant
compared to what occurs continually
and randomly in nature.

The negative response of regulatory
agencies to requests by academic and
commercial researchers who wish to re-
lease recombinant organisms for small-
scale field testing has been frustrating,
but a major benefit is evolving. Disci-
plines that normally have not been inter-
acting are debating issues of common
scientific interest. This can only aid sci-
ence and the public’s perception of sci-
ence. Meaningful evaluation of the po-
tential for problems associated with the
use of recombinant organisms requires a
balanced perspective and appreciation of
practices that have been used in agricul-
ture for decades or centuries. Field test-
ing is the only way to prove that recom-
binant organisms are safe, and it is ‘‘ex-
tremely unlikely’’ that such tests would
cause serious health or environmental
problems.

WinsTON J. BRILL
Agracetus, Middleton, Wisconsin 53562
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Reusable Oil Plants?

Philip H. Abelson is correct in observ-
ing that ‘“‘current trends of increased
energy efficiency and of [oil] substitu-
tion’’ are encouraging (Editorial, 3 May,
p. 531). However, a closer examination
reveals information that may temper ex-
cessive optimism.

The statistical picture since 1978 (1979
to 1984) shows that coal provided 54
percent, nuclear 20 percent, oil 12 per-
cent, hydro 11 percent, and everything
else about 2 percent of the 4 quads of
domestic energy production increases.
Combined with improving national ener-
gy efficiency (measured as a 16 percent
decline in total energy needed per con-
stant dollar of gross national product),
the trends are in the right direction.

It is also important to note that utilities
are directly responsible for reducing to-
tal U.S. oil consumption by one-third
since 1978, while increasing total electric
output. Unlike oil reductions in the
transportation sector, in which efficiency
improvements for new vehicles are the
driving force, utility oil savings have
come about because of the addition of
new non-oil generation (primarily coal
and nuclear, which account for over 60
percent and 25 percent, respectively, of
all capacity installed since 1978). There
is a dangerous energy wild card here.
Unlike the transportation sector, where
the guzzlers have been replaced, most of
that oil capacity remains in place. There
is about 100,000 megawatts electric of oil
capacity now unused, comprising virtu-
ally all of the excess capacity on the grid.
Using only half of this capacity would
increase oil imports by over 1 million
barrels per day. In the current climate
these power plants represent the most
likely source of significant new electric
power. They involve no capital risk,
public controversy, or regulatory uncer-
tainty, as do large coal and nuclear
plants. It is highly improbable that this
much generation in the form of small-
hydro, wind, and wood can be built in
the next two decades.

MARK P. MILLS
Science Concepts, Inc., 1825 I Street,
NW, Washington, D.C. 20006

Erratum: In the article ‘‘“Hughes Institute poised
for growth’” by Barbara J. Culliton (News and
Comment, 7 June, p. 1178), Raymond Gesteland’s
name was spelled incorrectly.
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Engineering Education

The technological superiority of the United States is fast vanishing. The
country is experiencing enormous trade deficits, has become a debtor
nation, and is probably sliding toward a crisis a few years hence. One hope
for minimizing future economic problems is high technology. Scientific
competence is a useful ingredient in technology, but it is overshadowed in
importance by engineering skill.

For several years, industrial employers have found it difficult to meet
their needs for engineers. There has been a bulge in engineering enrollments
and a corresponding shortage of professors. The universities have been
unable to attract enough native-born graduate students. These problems led
to an in-depth study by a committee organized by the National Research
Council (NRC). The study is nearing completion, and a summary has been
released.* :

The tone of the report seems unusually objective. If anything, the tenor
may be on the optimistic side. For example, while noting the shortage of
qualified professors, the report points to the high quality of students and to
the satisfaction expressed by employers regarding new holders of baccalau-
reate degrees. Nevertheless, there are problems. One of these is the scarcity
of expensive new equipment. Instrumentation for science and engineering
has been improving rapidly for decades. When available, sensors and
transducers coupled with chips make it possible to follow in detail fast-
changing and complex phenomena. A related problem is computerization.
Few universities have the resources to obtain state-of-the-art equipment.

All university educators face difficult decisions in choice of curricula for
undergraduates. Four years seem too short a time to provide both breadth
and depth. In engineering a tiny fraction of students take advanced degrees.
The main employer, industry, places little monetary value on holding an
advanced degree. The average bachelor of engineering in 1984 could expect
an annual entry salary of almost $26,000. There was little incentive to take a
low-paying graduate fellowship to work 4 years with inferior equipment.
One consequence is that 40 percent of graduate students in engineering are
foreigners. The NRC report recommends increasing graduate stipends for
native-born students to a level half that of entry-level salaries.

Science and engineering share a problem in the fact that there are two
tiers of universities. The prominent research universities are well equipped,
and their professors have time to engage in or direct research. Young
professors at the second-tier schools find it difficult to maintain competence
at the cutting edge of science or engineering. The NRC report recommends
that special provision be made for these professors through new engineering
research centers funded by the National Science Foundation. Another
recommendation is the fostering of co-op or intern programs in which
undergraduates receive some of their training at industrial sites.

One of the concerns expressed in the NRC report is the need for
continuing education. With science and technology evolving rapidly, there
is danger of obsolescence for the engineer. Effective international competi-
tion requires familiarity with other cultures and tastes. Advancement into
management is facilitated by knowledge of financial matters, marketing, and
ability to communicate. At present, few universities participate in continu-
ing education of engineers.

Our problems in international balance of payments include high labor
costs, a nonsymmetrical trading relation with Japan, strong dollars, and a
tardiness in adopting robotics and quality control. Excellence in high
technology cannot be expected to overcome all these handicaps. But unless
the United States finds ways of achieving such excellence, its economic
problems will surely go from bad to worse.—PHILIP H. ABELSON

*Committee on the Education and Utilization of the Engineer, Engineering Education and
Practice in the United States (National Academy Press, Washington, D.C., 1985



Enough of
Pessimism

A collection of 100 essays
written by Philip H. Abelson,

Editor of Science from
1962-1984

he 100 essays contained in Enough
Tof Pessimism were written by
Philip Abelson during an
extraordinary era of modern science
when space exploration, the computer,
nuclear energy, and genetic
engineering were all coming of age.
Abelson provides a chronicle of how
science and society came to terms with
each other during this period while
each was suffering growing pains of
its own.

Readers of Enough of Pessimism have the opportunity to share with
Philip Abelson his remarkable affinity for science. He proves to be an astute
observer whose ideas are consistently ahead of their time. Abelson
demonstrates in his writing a clarity of thought and a toughness of mind that
are rare, as well as an overriding spirit of optimism from which this book
derives its name.

Hardcover $16.95; AAAS members $13.95
Paperbound $11.95; AAAS members $9.95
1985 224 pp.

Order from AAAS Marketing Department, 1101 Vermont Avenue, NW,
Department E, Washington, DC 20005
Available in bookstores through Birkhauser Boston.

122 SCIENCE, VOL. 229



NIKON INTRODUCES

MICROPHOT

NOW THE MOST ADVANCED, INTEGRATED AND VERSATILE
INSTRUMENT FOR RESEARCH LIGHT MICROSCOPY.

Nikon is proud to introduce the Microphot ...
a microscope so advanced it will enhance the very
process of discovery itself.

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

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

In addition, a data back system for coding film alpha—

numerically, an intervalometer for time lapse photog-

raphy, and a magnification changer are also builtin.
Other features include a soft-touch panel for all cam- -
era control functions, LED display for all photo func-
tions, (including photometer readout) and much mOre

- 623 Stewart Avenue, Garden Clty,

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

You can switch viewing modes instantly and effort-
lessly—fluorescence, phase contrast, polarization,
Nomarski differential interference contrast, bright-
field, and darkfield. ;

And you can choose from over 150 of Nikon’s
world famous CF objectives, 1X to 200X plan
apochromat, to precisely match your requirements.

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

New York 11530,
(516) 222- 0200 '

. *Nllron

‘Extendmg Man’s VISIOH =

, For literature circle reader serv;ce number. 63
. For a: demonstrat«on circle reader serv:ce number 6h.







TINY & ACCURATE
pH

~ Tiny MI-710 combina-

tion pH probe with a
lengthof 7cm, 0.0.0f 2.5
mm. Fast response. time
(5-15 sec.) and depth
immersion (1.5-2 mm);
excellent choice for
small volumes and gels.

(603) 668-0692

CROELECTRODES.INC.
P.0.Box 365. Oak Hill Park. Londenderry, N.H. 03053
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SCIENCE

News Department Reprint Series

Tumor Viruses and
Oncogenes

During the ‘past 2 to 3 years interest in onco-
genes—genes that can cause cells to become cancer-
ous—has surged. A series of discoveries is providing
important clues to the origins of cancer and to the
normal mechanisms that regulate the growth and de-
velopment of cells.

This collection of articles from Science by Jean L.
Marx, Gina Kolata, and Roger Lewin covers many of
those discoveries, including: Recent advances in un-
derstanding how oncogenes might work; the relation of

oncogenes to naturally occurring growth factors; a
description of the discovery of human T-cell leukemia
virus—one of the best candidates for a viral cause of
human cancer. This series is available now.

Single copies $2.00, twenty or more $1.00 each.
Orders must be prepaid.

Write to AAAS, Dept. TVO, 1515 Massachusetts
Ave., N.W., Washington, D.C. 20005.

Two New Forums for
Free Radical Research

Journal of

ree Radicals m

“ B\o\ogy
Medicine
/

Journal of Free Radicals
in Biology & Medicine

Editor-in-Chief: Kelvin J.A. Davies, Ph.D.,
University of Southern California

This journal is an international, interdisciplinary
publication encompassing chemical, biochemical,
physiological, pathological, pharmacological,
toxicological and medical approaches to free
radicalresearch. The Journal welcomes contributions
(original research) dealing with all aspects of free
radical production, metabolism, damage, protection
and measurement in biological systems.

Volume 1, 1985 Published Bimonthly

Individual rate (Vol. 1, 1985) $65.00
(Avadilable to those whose library subscribes)

Institutional rate (Vol. 1, 1985) $1256.00
Two-year rate (Vols. 1 & 2, 1985/86) $237.50

FREE SAMPLE COPY AVAILABLE UPON REQUEST

Advances in Free Radical
Biology and Medicine
A Review Journal

Editor-in-Chief: William A. Pryor, Ph.D,
Louisiana State University

Featuring up-to-date review articles by noted
authorities in the field, ADVANCES presents the
latest research dealing with the chemical and
biochemical reactions of all types of radicals,
along with those of redox-active metals and other
activated oxygen species, and addresses the
consequences of the reactions in biology, foxicology,
and medicine. AD}{ANCES is a semiannual,
camera-ready copy publication that will allow
each author to include references to the latest
research and thus provide the most complete
coverage of the individual subject areas.

Volume 1, 1985 Published Semiannually

Individual rate (Vol. 1, 1985) $3500
(Available only to those whose library subscribes)

Institutional rate (Vol. 1, 1985) $60.00
Two-year rate (Vols. 1& 2, 1985/86) $N4.00

FREE SAMPLER ISSUE AVAILABLE UPON REQUEST
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