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Repressor-operator
complexes

T HE binding of a repressor protein
to a specific site—an operator—
on DNA is crucial to the regula-
tion of gene expression. In bacterio-
phages such as lambda and 434, repres-
sors bind to six operators in various
combinations; the relative binding af-
finities control patterns of gene expres-
sion. The operators—all 17 base pairs
long in lambda and 14 base pairs long
in 434—have (approximately) twofold
symmetry and the repressors bind as
dimers. From biochemical, genetic, and
crystallographic studies, much informa-
tion has been obtained and deduced
about the structures of these repressors
and operators. Now, high-resolution
crystallographic  data—resolving the
structures at 2.5 A—elucidate further
the complicated atomic interactions of
repressors and operators. Jordan and
Pabo prepared and studied co-crystals
of the lambda repressor-operator com-
plex (page 893); Aggarwal et al. studied
those of 434 (page 899). Many differ-
ences, but also some similarities, are
apparent when the systems are com-
pared, both in the main protein-DNA
interactions and in the secondary inter-
actions that give the complexes stability.
At this stage no simple “rules” have
emerged that account for the specificity
of recognition and binding.

Devonian bristletail

HE fossilized head and thorax of

an insect that lived about 390

million years ago (during the
Early Devonian) have been recovered
from mudstone deposits along the Gas-
pé Bay in Québec (page 913). The
three-dimensional specimen represents
the earlicst known terrestrial animal
from North America and the oldest
known member of the class Insecta. The
eyes are large, compound, and bulging,
the form of the mandible and presence
of a lower lip-like structure suggest that
relatively soft foods were procured and
milled, there are numerous depressions
(insertion sites) in the head cuticle for
scnsory hairs, and there are triangular
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bases in the thorax for the walking legs.
Many of the features resemble those of
bristletails (Archacognatha) and some
are diagnostic. Labandeira et al. point
out that both bristletails, with their
external mouthparts, and other hexa-
pods that have internal mouthparts ex-
isted during the Early Devonian; thus,
food-piercing and food-chewing hexa-
pods may have been diverging from
their common ancestor in the (earlier)
Silurian period as were the primitive
land plants that they ate.

Fungal-plant relations

N understanding of how fungi
interact with plants they infect

may contribute to future efforts
to interfere with the pathogenic pro-
cess. When spores of pathogenic fungi
land on a plant leaf, they bore through
the leaf’s protective cuticle layer: cutin-
ase, an extracellular enzyme on the sur-
face of the germinating fungus, begins
to degrade the insoluble polyester cutin
from which monomeric fatty acids are
then released. Podila et al. show that
these released monomers work syner-
gistically with a soluble protein factor
from the fungus to induce transcription
of the cutinase gene in fungal nuclei
(page 922). Cutinase production in-
creases as more monomers become
available. Thus, after the fungus has
penetrated the cuticle and stimulatory
monomers arc no longer released, gene
transcription and enzyme production
should be shut off. Specific molecular
events that are involved in the induction
of transcription by monomer and pro-
tein may relate to the formation of a
preinitiation complex before transcrip-
tion gets under way.

Microtubule binding site

ICROTUBULES are substruc-
Mturcs within cells that partici-

pate in cell division, cell motil-
ity, and other cellular processes, and
help to maintain cell shape. Tubulins
are their major constituents; large mi-
crotubule-associated proteins (MAPs)
and smaller tau proteins are associated

with the tubulin proteins. Characteristic
determinants of MAP2 (a MAP protein
detected only in the brain) and tau have
been found in neurofibrillary tangles in
the brains of patients with Alzheimer’s
disease. The complete amino acid se-
quence of MAP2 was determined by
Lewis et al. from a series of overlapping
cloned complementary DNAs; a poly-
peptide—the putative binding site—
that is part of the carboxyl terminus of
MAP2 was shown to associate strongly
with microtubules, remaining attached
during several cycles of polymerization
(microtubule assembly) and depolymer-
ization (disassembly) (page 936). When
the MAP2 and tau sequences were com-
pared, striking similarities were appar-
ent, including three imperfect repeats of
a stretch of 18 amino acids separated by
13 or 14 amino acids. If only one repeat
segment is needed for binding to micro-
tubules, the presence of three on a
single MAP2 or tau molecule might
ensure cross-linking. An understanding
of how MAP2 and tau normally bind to
microtubules may help clarify how or
why these proteins disengage in Alz-
heimer’s disease.

Peroxide trap

protective “fertilization enve-

lope” forms around sea urchin

eggs minutes after they are fertil-
ized. The powerful oxidant hydrogen
peroxide (H,O,), which is produced by
the egg, cross-links the envelope. The
egg 1s protected by ovothiol C from the
deleterious effects that would be caused
if H,O, were internalized; this amino
acid reacts with and acts as a sink for
H,O, but then is regenerated by re-
duced glutathione (page 939). Turner et
al. explain that ovothiol C may thus be
an alternative to the enzyme glutathione
peroxidase that, in other systems, con-
trols H,O, toxicity. Ovothiol C may
also protect diverse marine organisms
when, as a result of photochemical reac-
tions, H,O, reaches high concentra-
tions in the sea. Because ovothiol C is so
effective in controlling reactive oxygen
species, it might have uses as a reagent
in other cell systems in which danger-
ous oxidants are generated.
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Improved Efficiency of U.S. Copper Production

uring the first two-thirds of this century, U.S. companies controlled most of the

world’s reserves of copper and the United States was the leading producer of the

metal. But in the past two decades, U.S. companies have experienced traumatic
blows, including nationalization of their profitable foreign holdings, competition from low-
cost producers elsewhere, and impact of environmental regulations. For some years during
the 1980s, operating losses of the companies were so large that it seemed possible that the
U.S. copper industry would disappear. Such a development would have been a cause for
concern. Copper has many uses and will have an increasing role as electricity is employed
more intensively here and worldwide.

In part the problem of costs was due to failure of management to install state-of-the-art
equipment in the huge open-pit mines that produce 85 percent of this nation’s copper. In
part the problem of costs was exacerbated by a slow decline in the grade of U.S. ore, which
was and is considerably lower than that of foreign competitors. The financial and
competitive problems of the copper industry were exacerbated by environmental regula-
tions. While producers in most other countries continued to pollute, those in the United
States were required to cut emissions of sulfur dioxide by 90 percent. As a result, substantial
costs were incurred to achieve compliance, and some smelters were abandoned.

The period 1984 to 1986 was particularly trying as the producer price of copper
hovered around 65 cents per pound. In terms of constant dollars, this was the lowest price
since the great depression of the 1930s. Nevertheless, some companies did not give up on
copper. Instead, they analyzed what needed to be done to be profitable even if the price of
copper remained low. Looked at one way, the task of extracting each day the 0.8 percent
copper from 77,000 tons of hard rock is enormous. But in principle, it is fairly simple.
Boulders of the rock are blasted loose, transported to a mill, and ground into a fine powder.
The powder is suspended in big vats that contain a detergent that sticks selectively to the
copper values (mainly sulfides). Air bubbles rising in the vat bring to the surface a foam that
contains most of the copper.

Major copper companies have found ways of reducing their costs. Phelps Dodge, the
largest domestic producer (about 500,000 tons a year), achieved savings in a multiplicity of
ways. It transferred its headquarters from New York to Phoenix and cut by half its white-
collar staff. It will improve the efficiency of its transportation of rock by use of computer
monitoring and by installing an in-pit crusher at its Morenci, Arizona, mine. This will
permit cheaper transportation of rock to the mill on a moving belt. Phelps Dodge has
improved the efficiency of its copper concentration process by employing analytic instru-
mentation, including x-ray fluorescence. The most effective move at Phelps Dodge has been
to install equipment that permits inexpensive (less than 30 cents per pound) production of
pure copper from leachates of wastes and tailings. Soon a third of its production will come
from this source. The copper in the leachate is extracted by kerosene that contains a copper-
binding organic chemical. The copper is later stripped from the kerosene by 1.5 molar
sulfuric acid and then electroplated.

The mine at Bingham Canyon, Utah, is the largest man-made hole on Earth. It is
shaped like a saucer, 2.5 miles in diameter and a half mile deep. Mining was stopped in
March 1985 because of high costs and outmoded equipment. But by investing $400
million, British Petroleum, the owner, is achieving a cost reduction in production of copper
of about 20 cents per pound. A 1000-car railroad has been replaced by a moving belt, and
pipelines are being used to transport ore concentrates and tailings. The complex will
annually produce 200,000 tons of copper, 300,000 ounces of gold, 2 million ounces of
silver, and 12 million pounds of molybdenum.

At the moment, the price of copper is above $1 per pound, and essentially all producers
are making a profit. History teaches that in time there will be new mines elsewhere,
overproduction, and low world prices. But at least some of the U.S. production will have
costs that will be among the lowest anywhere. We will probably continue to import about
25 percent of our copper for consumption, but expanded imports of copper will not add a
further burden to our trade deficit—PHILIP H. ABELSON
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IMAGE ANALYSIS WITHIN REACH
OF ALL WHO NEED IT.

The new Omnicon 2000 brings Call or write today for more Artek Imaging Systems/
you the power and convenience of information and ask about our Dynatech Laboratories, Inc.,
computerized image analysis atan  free demonstration, so you can 14340 Sullyfield Circle,
equally convenient price. see for yourself how easy it is to Chantilly, VA 22012 USA.
You get a computer system—all the use the Omnicon 2000 system.  (703) 631-7800 (800) 336-4543

hardware, all the software. Ready
to use. Simplified. Reliable. Flexible.
Very fast and very affordable.

Solve quickly and easily your
qualitative and quantitative
analysis problems such as
Clinical Microbiology, Aerial
Photography, Paper Analysis,
Pathology and Histology. A true
breakthrough for lowering costs
and increasing efficiency.

DYNATECH LABORATORIES, INC.

ARTEK
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Meet Genius.

ioactive
DNA Labeling and
Detection Kit
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Boehringer Mannheim Biochemicals intro-
duces a brilliant solution to DNA labeling and
detection headaches...Genius Nonradioactive
DNA Labeling and Detection Kit. Genius is truly
a revolutionary development in labeling and
detection: a safe, effective, guaranteed alter-
native to radioactive techniques with none of the
problems associated with previous nonradio-
active systems.

Digoxigenin technology
provides a clear advantage.

The Genius Nonradioactive DNA Labeling
and Detection Kit labels DNA using the random
primed labeling method and digoxigenin-11-dUTP
(commonly referred to as dig-dUTP). The Genius
kit can be used in a variety of techniques including
Northern and Southern blots, colony and plaque
screening and in-situ hybridizations. Boehringer
Mannheim Biochemicals' patented technology is
extremely sensitive — allowing us to guarantee
detection of 0.1pg of homologous DNA. And
that's not all. Our unique blocking reagent and
innovative labeling system combine to eliminate
the background problems associated with other

-
DNA Detection '
Guaranteed y !
| P & i -

An intelligent technique
eliminates lab problems.

Genius is a smart alternative to radioactive
techniques. As a nonradioactive system, Genius
eliminates danger to your lab from radiation
exposure and erases problems with contain-
ment, disposal and unstable reagents.

It’s smart to make things as
simple as possible.

Anintelligent labeling and detection kit should
make your research easier, in addition to providing
accurate results. Genius comes complete in an
easy-to-use kit, containing all of the essential
reagents for 25 random primed labeling reactions
and fitty 10 cm x 10 cm hybridization/detection
experiments. The kit includes: Klenow enzyme,
nucleotide labeling mixture including the dig-dUTP,
random primers, anti-digoxigenin alkaline
phosphatase-conjugated antibodies, nitroblue
tetrazolium (NBT), X-phosphate and blocking
reagent, plus a complete set of controls.

The protocol supplied with the Genius kit
provides detailed, easy-to-follow instructions for
each step of the procedure. What could be

Genius provides more
smart benefits.

Besides being easy to use, Genius saves time
by producing visual results in as little as one to
two hours. Minutes after addition of the alkaline
phosphatase substrates, X-phosphate and NBT,
a blue precipitate begins forming. With Genius,
reaction times can be modified to suit your
needs...just stop the detection reaction when
desired sensitivity is achieved. You may label
small (10 ng) or large (3 ug) amounts of DNA in
a single reaction. Blots can be performed using
either nitrocellulose or nylon membranes; many
nylon membranes can be re-probed.

Genius also saves you headaches and costs.
Each kit is control dated and guaranteed
stable, eliminating uncertainty and wasted
reagents. And labeled probes can be stored for
more than a year, ready to use any time you
need them. You'll save time and money by
eliminating the need to stop and label “fresh”
probes every week.

Join in the intelligent
revolution.

Genius is indeed a breakthrough in DNA
labeling and detection. It provides fast, accurate
results without the headaches associated with
radioactive techniques. And Boehringer Mannheim
Biochemicals stands behind Genius, ready to
provide technical assistance whenever you
should need it.

Give your lab the benefit of a litle Genius.
Order Boehringer Mannheim Biochemicals'
Genius Nonradioactive DNA Labeling and
Detection Kit. Or call toll-free 1-800-428-5433
(in Indiana 317-849-9350) for more information.

11IUS.

Brilliant DNA Detection

nonradioacti hniques. !
onradioactive techniques simpler...or smarter? Guaranteed.
BOEHRINGER Boehringer Mannheim Biochemicals E 7~
MANNHEIM P.0. Box 50816, Indianapolss, IN 46250 N
B|0CHEM|C ALS Orders: 800-262-1640 (in Indiana 317-576-2771) E

Copyright 1988, Boehringer Mannheim Biochemicals
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Hybrinet' hollow fiber bioreactor
for continuous perfusion cell culture

The Hybrinet hollow fiber
bioreactor is a new, autoclavable
cartridge developed specifically for
cell culture with optimized fiber
structure, porosity and surfaces
for free passage of nutrients from
the circulating medium and
metabolites from the cells across
the fibers. With increased
accessibility to nutrients, the cells
immobilized outside the fiber
walls grow to high densities

in a virtually shearless,
biocompatible* environment.

There is far less exposure of

cells and their metabolites to
potentially harmful enzymes of
high concentrations. Product
harvesting from the perfused
medium is easier. And, the cells
keep growing and producing
undisturbed until the experiment
is terminated.

*All components used in the Hybrinet
bioreactor pass USP XXI Class VI toxicity
testing.
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Antibody production (above) and glucose
consumption and lactate production (below)
from culture of hybridoma cells in

a Hybrinet bioreactor.

The Hybrinet bioreactor is made
of durable materials that can be
steam-sterilized. If sterility is
compromised during set-up, the
cartridge can be autoclaved and
the culture started again.

To further reduce the risk of
contamination and promote better
cell nutrition, the fiber surfaces
have been made hydrophilic.
Tedious rewetting procedures
using potentially cytotoxic agents
are eliminated.

Prove to yourself how much time,
money, labor, and medium can be
saved while maintaining high cell
growth and production. Please ask
for our technical bulletin “Getting
started in your own incubator.” We
will explain how very simply and
economically you could be growing
your own cells in the Hybrinet
hollow fiber bioreactor with our
Network® 1000 cell culture

starter kit.

Introductory invitation: get a
Gas Exchange Cartridge ($300
value) free with your Network®
1000 cell culture kit. Program
ends February 28, 1989.

In the Hybrinet bioreactor, hybridoma
cells grow rapidly to high density from

a modest inoculum in a uniform,
near zero shear environment.
The Hybrinet bioreactor is
also suitable for growing
insect and plant cells.
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11810 Borman Dr. * St. Louis, MO 63146
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Whether you’re looking at a complex system. ..

SLM is at the very horizon

From Photon Counting to
Fluorescence Lifetimes

Designed by researchers for researchers,
SLM instruments are the cutting edge of
fluorescence technology. For almost two
decades, we have been innovating the fea-
tures that make our instruments—the SLM
8000..C, the SLM 4800..C and the SLM
48000~.S—the finest tools for everything
from single photon counting to fluorescence
lifetime measurements.

TOptics..: Cornerstone of flexibility

In 1973, SLM developed the T-Optics format.
This standard of today’s research includes
two emission paths symmetrically arranged
on either side of the sample compartment.
Polarization measurements are obtained far
faster, and far more precisely, than with
traditional L-format instruments.

The modular nature of the instruments
which grew out of the T-Optics design offers
an unmatched level of flexibility. Polarizers,
filters and accessories can be installed
and removed easily.

SLM also offers three different mono-
chromators for these instruments—more
evidence of our commitment to flexibility.

For information on
the SLM 8000C,

The Translator Command Module:
Electronic heart of the system

The control center of every SLM spectro-
fluorometer is the Translator Command
Module (TCM). The TCM houses not only
the monochromator controller and high
voltage power supply, but also synchronizes
the monochromators with data collection
from as many as five detection channels.

Communicating with an external IBM
microcomputer, the TCM manages all acqui-
sition functions of the instrument. Once an
acquisition is set up, the microcomputer can
be used for other tasks while the TCM
carries out the acquisition.

The Translator Command Module is
designed for upgradeability and easy ser-
vice. Electronics boards can be slipped out
of the stacked board rack individually for
service or replacement.

A comprehensive software package

SLM-developed software for the IBM micro-
computer is the user’s control center. From
the keyboard, you set up instrument
parameters and perform impressive data
output and manipulation functions. The

software also extends instrument capabil-
ities to include such important acquisition
functions as millisecond kinetics.

Beyond enhancing the hands-on capabili-
ties of the instrument, the SLM software
offers important tools for automation. The
Automatic Acquisition feature allows you to
save experimental protocols and recall them
for subsequent procedures. The extensive
macro-command language supplies you with
the power to develop complex data acqui-
sition and manipulation routines—and
execute them with ease. These features,
along with an automatic cell changer,
provide you with unattended operation.

The right choice for today’s
research requirements

All three instruments exhibit superior
stray light rejection—an important feature
when you're working with difficult light
scattering samples.

They also handle multiple excitation and
emission parameters for measurements of
increasing interest to researchers. For
example, whether you're using Fura2 or
Indol caleium probes or a BCECF dual wave-

For information on
the SLM 4800C,
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or a single event...

of spectrofluorometric research.

length intracellular pH probe, you can
routinely and rapidly measure the ratio
between signal intensities.

The SLM 8000-.C: Unequaled sensitivity
in steady-state applications

Using a direct photon counting technique,
this instrument achieves the ultimate in
light detection sensitivity with the lowest
dark count and drift, with high gain sta-
bility. The SLM 8000C allows photon counting
as well as analog and millisecond kinetics
on each of three detection channels.

The analytical flexibility of the 8000C
extends to multiple wavelength simultane-
ous multiparameter measurements.

The SLM 4800..C: An affordable phase
fluorometer

In the steady-state mode, the SLM 4800C
measures excitation and emission spectra,
polarization, and fluorescence intensity in
analog and millisecond kinetics modes.
Switch to the lifetime mode to measure
subnanosecond lifetimes, dynamic depolar-
ization, and phase-resolved spectra at
three frequencies.

The comprehensive SLM software for the
4800C offers additional analysis and simula-
tion routines for fluorescence lifetimes and
lifetime heterogeneity, anisotropy, decay
and phase-resolved spectroscopy.

The SLM 48000..S: The Complete
Fluorescence Laboratory

Picosecond fluorescence lifetimes using
variable frequency light modulation up to
250 MHz, complete steady-state capabilities,
software routines for sophisticated data
modeling and analysis—the list of its
impressive capabilities goes on and on.

No other instrument can match the power
and flexibility that result when we combine
the finest optical components, three PMT’s,
and perhaps the most advanced software
available—all in one multiple frequency
lifetime spectrofluorometer.

Even the multi-talented SLM 480008 can
be upgraded to offer leading edge technology
for advanced applications. With the addition
of custom frequency synthesizers, micro-
channel plate detectors, and an ultrafast
laser system, the 480008 can operate at
frequencies up to 2 GHz.

For information on

the SLM 480008,  (ircle No. 125 on Readers’ Service Card

Advanced technology—today
and tomorrow

The advanced technology and the universal
upgradeability in SLM spectrofluorometers
mean an instrument purchased today won't
become obsolete in the years ahead.

Add one of our many accessories to
expand the range of applications. For
example, a Stopped-Flow Accessory for
millisecond kinetics, a High Pressure
Spectroscopy Cell for fluorescence
measurements up to 3 kilobars, a Low
Temperature Accessory for cryogenic
studies, a Solid Sample Accessory, or an
Epifluorescence Microscope Interface.

For more information on the broadest,
most versatile line of spectrofluorometers,
circle the appropriate numbers below. Or call
or write us directly.

SIMOAMINCO’

SLM Instruments, Inc.

810 West Anthony Drive, Urbana, IL 61801 U.S.A.
(217) 384-7730 Telex 206079

FAX: (217) 384-7744
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Almost 40 years of research.
Yours free.

Call now for your free 1989 Bio- cations. Application information.
chemical/Immunochemical Catalog— Bibliographies. With an alphabetical
hundreds of new listings. Including nochemice index and immunochemicals
the latest amino acids. grouped in a systems approach.

And that’s just what you'd So it's easy to use.
expect from Calbiochem, an indepen- § : It's also very easy to get. Just circle
dent California corporation with nearly § ) 8 our reader service number. Or call
4 decades of innovative research : toll-free today: (800) 854-3417.
behind it. : (0%~ Then see what almost

Top quality, state-of-the-art E57 g ' 40 years of Calbiochem research
biochemicals and immunochemicals.  § can do for yours.
Plus a free, fact-filled 2,500 listing YT

source book to help you pick just the ‘ a
right ones for your research. V CALBIOCHEM
You'll get detailed specifi- CORPORATION

P.O. Box 12087, San Diego, CA 92112
Tel: (619) 450-9600 (800) 854-3417
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other companies make reagents for it. Hoff-
mann-La Roche has now begun to market
an FPIA device of its own. The rate cited for
the Hitachi machine was misquoted: it
should have been 1500 to 1800 results an
hour.—ELIOT MARSHALL

Pork Barreling

In his editorial, “Regularizing ‘pork’ ” (12
Aug., p. 769), M. Granger Morgan suggests
capitulating to the political forces that more

and more are diverting research funds away
from merit review and straight into the pork
barrel. Morgan states: “If ‘pork barrel’ sci-
ence and engineering cannot be stopped
politically, and arguably serves positive so-
cial ends, we should be trying to regularize
the practice in a formal program, not termi-
nate it.” I feel this a dangerous concession
and one that will invite more players to join
in the pork barrel game.

Recently, academic pork barreling took a
turn for the worse in both the House and
the Senate. On 20 June, for example, the
Senate subcommittee for rural development,

higher IgG levels.

OROS Systems Inc.

Tel: (617) 868-6767

Do you need
to detect

How much Protein A is slipping into your
product? The new OROS Protein A ELISA Kit
gives you the answer.

Designed to be performed and interpreted
with minimum instruction, the simple protocol
is sensitive. Even in the presence of mouse IgG
at 0.5 mg/ml, this innovative kit will detect as
little as 20 ng/ml of Protein A, or 40 ng/ml at

The assay is rapid, requiring only 4 hours.
Each kit contains complete materials for 4 tests:
one 96-well strip plate coated with anti-protein
A, plus all standards, reagents, diluents which
suppress interference from mouse IgG, and
buffers in pre-measured amounts.

For a data sheet, price, and ordering
information, contact OROS today.

OROS

222 Third Street, Suite 3220
Cambridge, MA 02142 USA

For research use only. OROS is a trademark of OROS Systems Ltd.
© 1988 OROS Systems Inc.

Protein A?

The new OROS
Protein A ELISA Kit
measures Protein A
even in antibody
solutions.

OROS Systems Ltd.

715 Banbury Avenue
Slough SL14LJ, UK
Tel: 0753-693555
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agriculture, and related agencies of the
Committee on Appropriations earmarked
$8.25 million in the U.S. Department of
Agriculture (USDA) competitive grants
program for research at the University of
Arkansas, Kansas State University, lowa State
University, the University of Iowa, a Midwest
plant biotechnology consortium, and the city
of Cedar Rapids, Iowa. While the objectives
in the appropriations may have been meritori-
ous—food safety, alternative pest control, and
biotechnology among them—it is a disservice
to the nation for Congress to designate the
location of research, particularly when it in-
cludes handing over nearly a quarter of the
$40.8 million originally appropriated for
competitive grants.

Widespread circumvention of the merit
review process is eroding the foundation of
our system for federally supported research.
This system depends on a delicate balance
between federal funding of research and
federal control of research. Further, it en-
trusts the scientific community with deter-
mining the nature of our research and with
ensuring its quality. Pork barreling by the
scientific community compromises our ob-
jectivity and integrity. Consequently, we
stand to forfeit our right to play a significant
role in federal resource decision-making.

Fortunately, through the combined ef-
forts of the scientific community, academic
and agency administrators, and congressio-
nal leaders, the location-specific earmarks on
the USDA competitive grant funds were
removed when the Senate passed the fiscal
year 1989 Rural Development, Agriculture,
and Related Agencies Appropriations Bill in
the beginning of August. It is important,
though, that the participants who pressed
for this reversal remain vigilant until the
Senate-House Conference Committee acts
on the bill. This example shows how collec-
tive protest against pork barreling can bring
it to a halt, at least in its most extreme cases.
We do not have to “regularize” a practice we
know is fundamentally unacceptable just
because it “shows no sign of abating.” Cer-
tainly not when there is evidence that we can
bring about the abatement.

T also disagree that pork barrel science and
engineering “arguably serves positive social
ends.” First, while the goals of upgrading
the quality of science and engineering
throughout the country and of enhancing
the economic viability of particular regions
are noble, such social and economic engi-
neering should not be funded with monies
allocated for fundamental research and re-
search facilities. These monies must be
awarded on the basis of research perform-
ance, intrinsic merit, and relevance of the
research. To do otherwise when research
dollars are scarce will result in spreading
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resources so thinly that the quality of re-
search in the United States would fall to a
common level of mediocrity. Attempts to
upgrade the research activities and economy
in a particular region by pulling the rug out
from under research that meets objective
criteria for deserving funding is woefully
shortsighted. In the long run, it weakens our
strongest research and undermines our eco-
nomic competitiveness. Equating federal re-
search monies with “vital regional develop-
ment resources” is bad mathematics—we
would not like the numbers we would end
up with.

At a time when funding for research is
becoming scarce while scientific opportuni-
ties are increasing, we should be helping set
priorities, not climbing into the pork barrel.
We should also work together to convince
Congress of the great need to improve the
research infrastructure in U.S. universities
and colleges. There is growing recognition
of that need, as Morgan indicates, with the
introduction of the University Research Fa-
cilities Revitalization Act (H.R. 1905) and
in the fact that similar language was includ-
ed in the trade bill passed by Congress but
vetoed by the President. We need these
improvements to take advantage of new
opportunities in science, to provide better

training for students, and to improve our
ability to address the nation’s problems that
require scientific solutions. We should re-
double our efforts to ensure that adequate
funds are provided to conduct good science
rather than resorting to pork barrel politics.
CHARLES E. Hess*

Dean, College of Agricultural and
Environmental Sciences,

University of California,

Davis, CA 95616

*Past member and vice chairman of the National Science
Board.

Response: 1 share Hess’s belief in the value
of peer review in allocating scientific R&D
resources. There is, however, strong empiri-
cal evidence that Congress is unprepared to
accept peer review as the sole basis for
allocation and believes that other consider-
ations, such as regional economic develop-
ment, ought to figure substantially in at least
some decisions. Hess argues that the answer
lies in persuading Congress that they are
wrong.

Both as individuals and in various groups,
leaders of the nation’s research establish-
ment have made this argument repeatedly. I
have myself made it with my own congress-
man who chairs the science, research, and

technology subcommittee of the House
Committee on Science and Technology. The
clear evidence is that Congress does not find
the argument persuasive. Members have
strong political and philosophical reasons
for believing that factors other than peer
review should figure in at least some R&D
allocation decisions. The steadily growing
volume of pork barrel R&D provides strong
evidence that our arguments are going no-
where.

In the face of this evidence I have con-
cluded that the most effective defense is to
“regularize” the process. Force the Congress
to make a few explicit decisions that limit
the overall level of R&D resources that can
be allocated on a basis broader than conven-
tional peer review. Then hold the line. Hess
may not like this approach, but I believe it is
better than risking the growing erosion of
the peer review process that results from
large numbers of individual congressional
decisions, most of which are not being as
effectively countered as the one Hess out-
lines in his letter.

M. GRANGER MORGAN
Department of Engineering and
Public Policy,

Carnegie Mellon University,
Pittsburgh, PA 15213

April 7 -10
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Phone: (813) 576-6675

To reserve a place or for more informaton, contact:
BIOTEC Symposium Office, Showa University Research Inst.

10900 Roosevelt Blvd., St Petersburg, FL 33716 USA
Fax: (813) 577-9862
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Anti-ILl-4 (TIBTT
Best ontheBlock!

Need ahighly purified monoclonal antibody to

We've subcloned the original 11B11 anti(IL-4)
hybridoma generated by Ohara and Paul [Nature
315:33 (1985)] to obtain a stable high producer. Our
antibody preparationis greater than 90% pure,
mycoplasma-free, endotoxin-negative and sterile. It
has been tested forits ability to block:

m]L-4 mediatedlainductionon B cells

mIL-4 mediated proliferation of HT-2 cells

mBCDF yactivity of [L-4

mBCGF [+IL-4 anti-immunoglobulin

costimulation assay.

Insome assays, the IC5;, of the productis as low as 6
ng/ml. You'llbe pleasantly surprised with the purity,
activity and price of our preparation.

The antibody is supplied at a high protein
concentration andis stable at —70°C. Allorders will be
processed within one week and material willbe

shipped ondry ice via Federal Express.

TexStar Monoclonals

1265 Two Lincoln Center, LB36, 5420 LBJ Freeway/Dallas, Texas 75240
1-800-538-3900(TONE)4 38115
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With a conventional densitometer, it And once you've collected the data, it’s
takes 10 hours to scan the dot blot shown above.  easy to analyze it using the 300A’s “Windows” ™
Molecular Dynamics’ new 300A Computing based analysis software. Display and expand
Densitometer takes less than 3 minutes. sections of the data for better viewing. Use the

That’s 200 times faster. mouse to select and plot line graphs. Determine

Why? Advanced spatial imaging technology  molecular weights. Automate quantitative 1-D
and a high-efficiency light collection cylinder and 2-D analyses. Integrate peak volumes
are the keys to the 300A’s speed and accuracy. and transfer the results to a spread sheet for
It scans the entire sample, not just a single statistical analysis. And do it all without
track at a time. re-inputting data or re-running samples.

Not only do you get results faster, you So, if you're in the market for a densi-
also get increased dynamic range and better than  tometer, send for our free booklet, How to
1% accuracy. Choose a Densitometer, and save a lot of time.

Molecular

Dynamics

Innovative Optical Systems for Molecular Biology

Molecular Dynamics, 240 Santa Ana Court, Sunnyvale, CA 94086, (408) 773-1222

Windows is a trademark of Microsoft Corporation.
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We can’t do the impossible. Our

The day we proved s whes

things some people think are not
possible.

Take the case of an article we

We Cou nOt produced on the possibilities for
automated chromatography using

multi-dimensional FPLC. The piece

o ®
do the impossible. s

* “An A d Multidi ional Ch graphy System for the Separation of Proteins,” Hans Lindblom and Lars Fag LC Magazine, Vol. 3, No. 4, April 1985.
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cation was simply not possible!
Automated FPLC System is, of
course, a working reality in labs a-
round the world. The article was
soon published elsewhere*.
Unfortunately, the editor’s reac-
tion is not unique. To those who
have not used FPLC, the plethora
of possibilities presented by the con-
tinuously developing FPLC System

K B

may seem incredible. But it isn’t,
really.

It’s just part of our pledge to help
life scientists manage biomolecules.
If you work with protein separa-
tions, take a look at the possibilities
our FPLC System presents. Recent
developments have simplified the
process even more.

At Pharmacia LKB Biotechnology,
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we believe in possibilities.

Contact a representative today and
see for yourself what’s not impos-
sible.
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Pharmacia LKB Biotechnology AB, S-751 82 Uppsala, Sweden. Pharmacia LKB Biotechnology Inc. Piscataway, New Jersey 08854

1202



REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

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

O Formats bibliographies exactly as you want them

) 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, BRS and DIALOG (optional)

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

RT-11, TSX-Plus, RSX-11,P/0S . .. . .. 325000
VAX/VMS (native mode) ............ 835000
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322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

EFFECTIVE IMMOBILIZATION

Zetabind® transfer membrane gives researchers a Connecticut residents add 7% % sales tax.
powerful analytical tool for blotting applications. Since -
1982, this positive-charge modified nylon membrane has Circle No. 4 on Readers’ Service Card

replaced nitrocellulose and unmodified nylon in DNA,
RNA and protein transfers, plaque lifts, dot blots, etc.

Zetabind membrane’s uni ties make it ideal f “ P W'
capilary or lectroblottng and alkaline transfer methods etering Pumps With
b iding th dvantages:

ylpr%\’rlez:?e% seensseitéiivi;ir;;1 l?n?:gr‘gasses probability of detec- val"ﬂble speed nl'lves

tion, because Zetabind membrane has five times the
binding capacity of nitrocellulose.

Model “V” variable speed pumps are the newest and most
versatile of FMI's extensive line of valveless metering

B Molecules aren’t transferred through or washed off pumps, featuring:
Zetabind membrane because they’re tightly bound even « Flow rates of a few microliters to over 2000 ml/min.
before baking or UV light exposure—important for detect- » Stroke rate controller provides stepless adjustment of
ing small fragments (10-20 bp) and in reprobing where stroke rate from 0 to 1800 strokes/min.
sample is retained for > 10 hybridizations. » ?gg‘?“g" ‘?°’“’|°' ’ms?"éybe”ab'es gon 1o ’9?90“‘1 to
M Zetabind membrane is more flexible than nitrocellu- ppaeiinicon. . sidoo il B el it o g
lose even after baklng or alkali treatment. * Handle liquids, slurries and gases.

Zetapor® disposahle. syrilnlge.lil- * Interchangeable chemically resistant pump heads
ters and nylon discs: ® minimize Avalfable from stock

sample loss and cost by matching : : : :
filter size to volume M solvent- @ « % for immediate shl_pmen).'

resistant @ hydrophilic @ low
extractables ™ 0.45um and 0.2um

ZetaPlus® disposable prefilters:
B fast and easy debris
removal from culture supernatants, lysates,
and serum M replaces centrifugation and
cloth filters M extends life of 0.2um filters

For more information call 1-800-231-
2259. In Connecticut, 238-8974.

Or write CUND Life Sciences Division
400 Research Parkway, Meriden,

CT 06450.
I".‘ s

Life Sciences Division

Stroke Rate
. *  Controller o5
. st Model V100

. 28 ~
; = Cﬁg:‘ > :;’/

QV-3CKC
0 to 2300 mi/min
With optional
Dial Indicator

CALL TOLL-FREE
800-223-3388

IN NY STATE .
516-922-6050 $905 FOB FMI

@ FLWID wmerering, inc.

L] 29 ORCHARD STREET, P.0. BOX 179, OYSTER BAY, NY 11771
TEL 516-922-6050 « TELEX 5101001281 « FAX 516-624-8261
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Pure &
Simple

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

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

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

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

UNIVERSIDAD AUTONOMA DE CD. JUAREZ

ESCUELA DE MEDICINA
ADVANCED STANDING PROGRAM

The Autonomous University of Ciudad Juarez, School of Medicine has estab-
lished a procedure for individuals possessing certain doctoral degree, whereby
these individuals may be considered for admission info the medical curriculum at
an advanced level as students in the regular five-year program.

It is possible for successful students to complete the core clinical courses and
clinical training for the M.D. Degree within 36 months.

To be considered for admission an individual must possess credentials in one

of the following categories:

1. APh.D. in a basic medical science.

2. A doctoral degree from certain professional school of Dentistry or Vete-
rinary Medicine where the basic sciences are equivalent in content to that
of the medical school.

3. APh.D. ina (Non-Basic) science are where the transcript can demonstrate
appropiate scientific training.

Individuals with a professional degree in Chiropractic Medicine, Optometry,
Osteophaty, Podiatry or Stomatology are not eligible for Advanced Standing
Program.

Applications must be completed by Sep. 30, 1989.
DIRECT INQUIRIES TO:

ERASTO ARMENDARIZ, D., M.D.
DIRECTOR OF THE SCHOOL OF MEDICINE
UNIVERSIDAD AUTONOMA DE CD. JUAREZ
P.O. BOX 10307

EL PASO, TX. 79994
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If it can go wrong,

it won't.

At GIBCO we have a corollary to ~ We filter, control, test and check, and
Murphy’s Law. you get the highest quality product
every time.

Murphy doesn’t stand a chance.

GIBCO

have instituted the indus- LABORA’IORIES
: i : Life Technologies, Inc.
try’s most stringent Quality
3175 Staley Road, Grand Island,

Assurance programs. . & ™ New York, 14072 USA- (800)828-6686

In cell biology there is an inverse
relationship between the frequency
of Murphy and the quality of 75
your cell culture supplies.

Firm in this belief, we



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

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

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

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

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

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

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

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

®
D'm INFORMATION SERVICES, INC.

The world's largest online knowledgebank.

800-3-DIALOG

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



Epitope Scanning &
Mimotope Design Kits
from Cambridge

Cambridge Research Biochemicals, under licence* from the
Commonwealth Serum Laboratories, is offering a unique
Multi-Pin Synthesis Technology which allows the concurrent
synthesis and screening of hundreds of peptides in only a few
days. Now any scientist can produce almost limitless numbers
of novel peptides for immunological evaluation using ELISA-
based systems.

The Epitope Scanning Kit permits identification of
continuous epitopes within a protein antigen. All the possible
sequential peptides derived from the protein sequence are
synthesised. Peptides reacting with antibody are homologues
of protein antigenic determinants. |

The Mimotope Design Kit takes this technology one gy ECEAR(
stage further, allowing the construction of novel peptide RS SRS
sequences capable of mimicking the actual epitopes of an m@@&
antigen. Reactive peptides may have no homology to these "=
epitopes and are therefore termed Mimotopes. Virtually any I %
antigenic determinant may be mimicked by a synthetic peptide Bfofhg;iilsf;am

Cambridge Research
Biochemicals Inc.,

Suite 202, Mlmotope. 3 . : 4 Button End, Harston,

10 Bast Merrick Road, Both Kits are supplied with extensive computer soft- Cambridge,

Valley Stream, ware support, a comprehensive materials and reagents package England CB2 5NX.

New York 11580 USA. and a detailed instruction manual. Tel: (0223) 871674

Tel: (516) 825-1322 Contact our Technical Sales Department now for full details. Toll Free Tel: (0800) 585396

TO“ Free TEI: (800) 327-0125 * EPITOPE SCANNING-INTERNATIONAL PATENT APPLICATION NOS. PCT/AU84/00039 & PCT/AUB4/00038 Telex: 817694 CRBLTD G
Fax: (516) 825-1519 MIMOTOPE DESIGN-INTERNATIONAL PATENT APPLICATION NOS. PCT/AUS5/00165 & PCT/AUB6/00110 CRIl4 Fax: (0223) 872381
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Linking Value to Performance.

Our new “Flying Spot” scanner combines
speed of scanning, high level quantita-
tion, high resolution and wide dynamic
range for TLC, gels and autoradiograms-
all in one compact system.

It's versatile. For the researcher who's not quite
prepared to purchase two separate, dedicated scan-
ners, we have combined three photometric modes in
one instrument: transmission, reflectance and fluores-
cence. (The new CS-9000 even has a laser option when
higher sensitivity is required.) Whether you're scanning
electrophoretic gels, TLCs, autoradiograms, paper, cel-
lulose or films—you get accurate, reliable and reproduc-
ible results every time; time after time.

It's fast. Optics ingenuity and advanced computer tech-
nology provide a breakthrough in densitometry: High-
speed scanning using a “flying spot”. This patented
system increases accuracy dramatically without com-

CS-9000
Scanning Densitometer

For information circle reader service number 137

See spot fly'
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promising high speed scanning. And to keep up with
the increased amount of datapoints the CS-9000 comes
with a high speed, high resolution thermal head
printer/plotter and a high resolution color video display.

It's accurate. The tuneable monochomator lets you
choose the wavelength of best selectivity and sensitivity.
The dual wavelength capability helps eliminate artifacts.
And a host of signal processing options, background
correction modes and the scan store/reprocess feature
gives you quantitative accuracy and lets you optimize all
parameters exactly as you need them.

And it’s easy to use.There are enough automation fea-
tures packed into the CS-9000 to make it ideal for high
sample throughput and convenient enough to be used
even by a novice operator. Yet it gives you all the manual
control and programming options you want for more
complex analyses.

So, before you buy just another scanner, look into the
universal Shimadzu CS-9000 and “see our spot fly”

Shimadzu Scientific Instruments, Inc.
7102 Riverwood Drive, Columbia, MD 21046
(301) 381-1227

In Canada: Tekscience, Inc., (416) 8441762

2
o2
7

[} SHIMADZU

s N\ 2wl
)

For demonstration circle reader service number 138



activation of key intermediates that serve as
group donors: “groups, such as phospho-,
acetyl-, and amino-, are brought by meta-
bolic mechanisms intermediately into posi-
tions from which they can easily be carried
into desired places.” Examples and corollar-
ies of this generalization that underlie the
organization of metabolism were discussed,
among them the central role of ATP: by
virtue of formation of ATP from ADP in
catabolic sequences and of ADP from ATP
in energy-requiring processes, the ATP-
ADP couple serves as the central energy-
transducing system by which metabolic se-
quences are functionally interrelated; thus
biological energy transfer is stoichiometric
and quantized.

To emphasize the metabolic importance
of activation, which he compared to the use
of such organic reagents as acetyl chloride,
Lipmann spoke of “biologically interesting
linkages designed to transfer groups with
loss of energy,” which are “ ‘weak’ linkages
based on the usual chemical nomenclature,”
as energy-rich bonds and proposed that
they be distinguished by the special symbol
~. That symbol and some ambiguous state-
ments about “concentration” of energy in
such bonds were promptly adopted by bio-
chemists. They proved a mixed blessing. On
the one hand, by emphasizing the central
role of ATP, they established the pervasive
interdependence of sequences and the quan-
tized nature of those relationships, and thus
contributed importantly to the development
of a functional view of metabolism. On the
other, they led to wide acceptance in bio-
chemistry and biology of such chemically
illiterate concepts as bonds into which ener-
gy can be packed and which release energy
on cleavage. Since cleavage of any bond
necessarily requires, rather than releases, en-
ergy, that terminology confused students
and estranged metabolic chemistry from
mainstream chemistry for several decades.
That estrangement was as unnecessary as it
was unfortunate, since if defined appropri-
ately the ~ symbol could have emphasized
the importance of activation and quantiza-
tion in metabolism without doing violence
to the fundamental meaning of activation.
In this book Slater remarks rather conde-
scendingly that although the discussion of
energy-rich bonds “upset the chemists
somewhat, since it seemed to run counter to
their concepts of bond energy,” biochemists
always clearly understood that it referred to
the standard Gibbs free energy of hydrolysis
of the bond. If Slater really believed that in
1987, he should have reread nearly any
biochemistry textbook, or nearly any review
treatment of metabolic energetics, published
between about 1945 and 1970.

From 1941 onward, Lipmann’s interests
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were focused on metabolic activation. His
research group discovered the carbamoyl
donor carbamoyl phosphate and the sulfate
donor PAPS, and (in the work for which he
received the Nobel Prize) contributed to the
discovery of coenzyme A, which is involved
in the activation of acyl groups. It was his
curiosity as to the mode of activation of
amino acids for formation of peptide bonds
that led to the very important contributions
to understanding of protein biosynthesis
that his group made during the last decades
of his career.

Several contributors to this volume men-
tion the strangely parallel careers of Lip-
mann and Hans Krebs. Born within a few
months of each other, both attended medi-
cal school. They met at the beginning of
their research careers in the Kaiser Wilhelm
Institute laboratories at Berlin-Dahlem,
where Lipmann worked with Meyerhof and
Krebs with Warburg. Both left Germany to
escape the Nazis, Krebs going to Britain and
Lipmann to the United States. Their re-
search careers were complementary. Krebs’s
most important contributions were the dis-
covery of the urea cycle (and with it the
concept of metabolic cycles) and the citrate

cycle. Lipmann’s most important contribu-
tion was the concept of the importance of
metabolic activation, with emphasis on the
role of ATP, which in aerobic cells is regen-
erated primarily as a consequence of Krebs’s
citrate cycle. He discovered the donor of
carbamoyl groups to the urea cycle and
contributed to the discovery of the donor of
acetyl groups to the citrate cycle. They
shared the Nobel Prize in 1953.

It is the contrast between the tempera-
ments of Lipmann and Krebs that intrigues
several of the authors of this volume. Krebs
was hard-driving, highly organized, logical,
quick-witted, and fluent in lectures and dis-
cussions—all characteristics to be expected
in a major scientist. Lipmann seemed the
opposite in all these respects. These two
men, so different in temperament, were the
most important metabolic biochemists of
their generation. One could not ask for a
better illustration of the wide range of per-
sonal characteristics that may underlie high
achievement in science.

DANIEL E. ATKINSON
Department of Chemistry and Biochemistry,
University of California,
Los Angeles, CA 90024

SigmaScan

measures areas, lengths
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coordinates, angles,
slopes, and more —

IBM PC and Compatibles

digitize, measure and analyze
photomicrographs, strip charts,
X-rays, maps, and more — using
your own PLC.
= Areas, lengths, angles, and slopes
= X.Y digitizing
u User-defined units
m Standard ASCII data output

(use in Lotus, dBase, etc.)
n Keyboard macros
m User-defined data transforms

Save hundreds of hours annually over
manual measurement technigues.
Automate complex analyses. Comes
complete with software, choice of
digitizing tablet, money-back guarantee
and Full year hardware warranty.

Sigma-Scan™ software is also
available separstely.
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