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GP Series from Beckman, with
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top of a lab bench and provide
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For high reliability and quality
separations, the GP's have a
Beckman-designed drive, auto-
matic “soft-start” and two-stage
disc brake. These quiet-running
centrifuges are available with or
without refrigeration.

For fast separations, the hori-
zontal rotor— of corrosion resistant
stainless steel —spins 3 Liters at
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There also are two fixed angle
rotors— 10x50-mL and 24x15-mL
—rated for 6400 rpm/5642 g.

The new GP's—under, over,
beyond. And at a great price! In the
USA, available through your local
VWR Scientific office and Beckman
Instruments, Inc., Spinco Division,
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MAD trapping

When your business is to purify MAbs ef-
ficiently, it pays to use the best trap.

Pioneering new frontiers in biopurifi-
cation demands new strategies. One key
approach involves a preparative system
designed to enable rapid methods devel-
opment and scale-up of MAb purifica-
tion. Based on LKB’s Pilot Chromato-
graphy System, it exploits the advan-
tages of mass ion exchange inherent in
ZetaPrep discs and cartridges. A univer-
sal concentrating technique, mass ion
exchange effectively achieves 50% to
90% purity of most monoclonals.

ZetaPrep discs can be used to deter-
mine optimal separation conditions
quickly and accurately. Replace the disc
with the appropriate ZetaPrep cartridge
and you’re ready for full-scale operation.
Need higher purity? The Pilot Chroma-
tography System is easily extended to
the GTi Bioseparation System for high
resolution HPLC and FPLC.

Don’t become trapped in a strategic
maze. Linear scale-up is just around the
corner. Your local LKB representative
can elaborate.
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Pilot Chromatography System. Scale-up purification of IgG antihuman uroki-
nase using a QAE ZetaPrep 800 cartridge.
Yield: 1300 mg IgG. Flow rate: 160 ml/min.
Sample volume: 10,000 ml cell culture super-

natant.
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Chernobyl

NE year has passed since nuclear

fission went out of control at

the Chernobyl power plant,
pressure raised a 1000-ton protective
slab of concrete and the plant’s roof,
and radioactive fuel escaped into the
atmosphere (page 673). About 50 mil-
lion curies of noble gases and 50 million
curics of other radionuclides were re-
leased. Ahearne describes what hap-
pened at Chernobyl and compares this
accident to the one at Three Mile Island
7 years carlier. It is with human error
that the major blame for both accidents
apparently lies. In cach case, operators
and managers had grown complacent,
believing, as a result of years of smooth
operations, that accidents could not
happen. Operators were not trained suf-
ficiently in emergency procedures, and
when each accident began, personncl
were found to have taken deliberate
steps to defeat safety systems that could
have prevented the dire outcomes. In
the United States, the accidents caused
erosion of public support for nuclear
power and have affected the activities of
agencics concerned with development,
regulation, and design of nuclear power
facilities. The effects on the people who
were exposed to high doses of radioac-
tive materials will not be clear for dec-
ades.

Structure of p-lactamase

OR almost 50 years, penicillin and
F other B-lactam antibiotics have

been in wide use for treating bac-
terial infections; during this time, many
pathogenic bacteria, once sensitive,
have become resistant to these antibiot-
ics (page 694). Resistance stems from
the production by bacteria of B-lacta-
mases, enzymes that inactivate the anti-
biotics and thereby protect the bacteria
from the antibiotics’ lethal effects. Herz-
berg and Moult determined the three-
dimensional structure at 2.5-angstrom
resolution of B-lactamase from Staphylo-
coccus auveus PC1. From details of the
enzyme’s organization, particularly in
the active site, and with a penicillin
analog as substrate, a model was built
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from which enzyme-substrate interac-
tions could be inferred and steps in the
catalytic process predicted. It should
now be possible to design new antibiot-
ics to treat resistant bacterial strains that
work better than the enzyme inhibitors
and penicillin analogs that are currently
available.

Minimalist
microorganisms

ICHENS and other photosynthet-
I ic microorganisms have lived just
below the surface of porous
sandstonc in the frigid Antarctic dry
valleys during the last few million years
(cover); the evidence for their existence
is a snow-white layer in the rocks where
iron compounds have been leached
away by the microorganisms (page
703). The survival of these microorga-
nisms is precarious, affected by both
geologic and biologic processes. Com-
munitics survive only as long as local
conditions remain favorable. The re-
gion is subjected to extreme conditions,
but the microenvironment for the orga-
nisms must be warm and wet cnough
for growth: heat from the sun is crucial
as is water that becomes available in the
rock pores when snow melts. The orga-
nisms grow so slowly that metabolic
activity may occur for only hundreds of
hours a year. Friedmann and Weed
point out that, carly in its cvolution,
Mars may have had an environment
much like that in the Antarctic dry
valleys and similar life-forms may have
been present in porous rocks; thus,
traces of such microorganisms might
someday be found in martian rocks.

Shocking end to
Cretaceous period

HE theory that a large bolide hit
the earth 66 million years ago at
the end of the Cretaceous period
(resulting in mass extinction of life) has
gained additional support (page 705).
In Cretaceous/Tertiary boundary clays
(marked by an anomaly of iridium, a
metallic element enriched in meteorites)

from marine rocks in Denmark, Italy,
Spain, New Zecaland, and the north
Central Pacific basin, Bohor et al. found
that grains of quartz had multiple scts
of shock lamellac. Various features of
the shocked quartz are peculiar to rocks
that have experienced strong impacts,
but they are not characteristic of volcan-
ic rocks; furthermore, pressures far
above those that would be gencrated by
a volcanic explosion are rcquired to
produce the observed effects. Iridium
anomalies have already been found at
more than 75 sites around the world;
shocked quartz grains, the ¢jecta from
an impact, can now be sought at these
sites. Kerr elaborates on the continuing
debate about whether such shocked
quartz grains could be explained as con-
sequences of a volcanic eruption instead
of an impact and on the significance of
the global distribution of quartz grains
for the impact model (page 666).

Transkaryotic
implantation

N ideal gene delivery system for
Atrcating a genetic disease would

be one in which some defective
cells are removed from the affected indi-
vidual, the missing gene is stably incor-
porated into them, and the cells are
reimplanted into the host and go on to
produce the missing gene product
(page 714). Steps have been taken by
Selden et al. toward development of
such a system. The human growth hor-
mone (hGH) gene was inserted into
cultured mouse fibroblasts; the engi-
neered cells were then injected into
mice, and production of “reporter”
hGH molecules followed. Cells actively
secreted hGH for about 2 weceks before
being destroyed by the immune system;
with immunosuppressive agents, the
cells could survive and produce hGH
for longer than 3 months. Cell survival
and production of hGH varied at differ-
ent implantation sites; various agents
could modulate the expression of hGH
by the implanted cells. The strengths
and weaknesses of this approach for
inserting genes into cells are compared
with those of retrovirus-based gene de-
livery systems.
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THE(%IFGHT
DISCOVERY

Now the most advanced, integrated and versatile
instrument for research light microscopy ... The Nikon
Microphot. So advanced it will enhance the very pro-
cess 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 micropro-
cessor 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 pro-
vides fast shutter speeds, maximum metering sensitiv-
ity, and reduced glare and flare.

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

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

623 Stewart Avenue, Garden City, New York 11530.
(516) 222-0200.

Nikon

Extending Man’s Vision
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The Trade Deficit

he failure of the United States to compete successfully in world trade is emerging as a

hot political issue. Recognition of the growing trade deficit was slow in coming, and

a cure for it may not be quick or easy. It has been estimated that changes in the value
of the dollar will lead to a reduction of the 1986 $170-billion trade deficit by $30 billion in
1987, with another $30-billion drop in 1988. That is not enough.

In the meantime, C. Fred Bergsten, writing in the spring issue of Foreign Affairs, has
asked some pointed questions. “Can the world’s largest debtor nation remain the world’s
leading power? Can the United States continue to lead its alliance systems as it goes
increasingly into debt to the countries that are supposed to be followers? Can it push those
countries hard in pursuit of its economic imperatives while insisting on their allegiance on
issues of global strategy?”

Bergsten projects that by the end of this decade the net indebtedness of the United
States will exceed $500 billion, and this country will be paying huge sums in debt-servicing
costs. In addition, costs of imported oil will be mounting. To achieve balance by 1990, the
United States must improve the rest of its annual current-account performance by
approximately $200 billion. Most of this improvement would have to come in trade in
manufactured products, an area of competition in which we have been weak lately. Japan
would have to accept a decline of $100 billion in its annual trade balance. Japan and West
Germany, which are big exporters, have been under political pressure to stimulate internal
consumption. But will they? In particular, Japan, defeated in World War II, is winning the
global economic conflict. Why should it change its way of doing business? Japan is deficient
in natural resources and must manufacture and export to survive. Its manufacturing capacity
is designed to serve an international market, not a domestic one.

Bergsten points out an important psychological factor in the relations between the
United States and Japan. The United States, the world’s largest debtor, continues to think
like a “creditor—dispensing advice to the rest of the world (particularly the other, largely
Latin American debtors) while its own budget remains in huge deficit. Japan is the world’s
largest creditor, but continues to think of itself as a debtor, seeing itself as a vulnerable island
nation.”

In a talk on Japanese science policy at the AAAS R&D Colloquium on 9 April 1987,
Ezra F. Vogel provided insights that are relevant to estimates of future developments. He
pointed out that the Japanese are not supermen, but that Westerners tend to underestimate
what the Japanese can do when they are determined. They are a proud and strongly patriotic
people who formulate important national goals and then work patiently to achieve them.
They now have a goal to excel in scientific research, and they have the resources necessary to
implement a major effort. They are likely to succeed and thus reinforce their technological
capabilities.

In our relations with the Japanese, we set a pattern shortly after World War II that
persists to this day. To facilitate economic recovery in Japan we did not object strenuously to
protectionist measures on their part. They have been skillful in erecting intricate import
control restrictions on all kinds of goods and services and especially those of high
technology. We have not erected barriers of anywhere near comparable magnitude. One is
reminded of a coin-flipping game in which “heads I win; tails you lose.” The Japanese act as
if the existence of these historic asymmetrical trade policies are guaranteed. They are skilled
at promising changes and in avoiding substantive implementation. One of the side effects of

. the Japanese tactics is that these are being adopted by other countries such as Korea and

Taiwan.

Aroused public opinion is likely ultimately to result in tough measures against Japan
and other countries that have large trade surpluses with us. We should not identify them as
scapegoats and count on protectionism as a sole cure for our problems. Rather, we should
move vigorously to correct some of our deficiencies of foresight and policy such as in
education, the chronic budget deficit, and the current practice of many companies to
emphasize short-term goals over long-term objectives.—PHiLie H. ABELSON
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© 1987 MathSoft, Inc. All rights reserved.

“MathCAD is a real gem of a software package. ..
a program that breaks new ground. .. the starter
of a new software category.” The New York Times

It's the first numeric software that works
like a word processor. The first software of its kind
that's not a programming language. Think of it as
the first WYSIWYG calculator. For the first time ever,
MathCAD lets you do calculations on your PC in real
math notation, as simply as on a scratchpad.
“MathCAD is likely to be a trendsetter. Its combi-
nation of mathematic power and what-you-see-
is-what-you-get interface makes it an excellent
tool..."” PC Week

MathCAD lets you combine equations, graph-
ics and text just like you do on paper. You can input
formulas directly and edit equations interactively
right on the screen. Just place the cursor anywhere
and start typing. MathCAD not only formats your
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MathCAD turns your PC
an electronic scratchg

equations as they're typed, it instantly calculates_
the results. Sounds simple? It is. In fact, .+
IEEE Software writes, “It’s fun, and it's _+~
much easier to use MathCAD ‘
than anything you've ever
used before.”
“It has a free form style
that lets you just sit
down in front of the PC
and do the work you probably
bought the computer for in the first
place.” PC Magazine

MathCAD is much faster and easier than
doing calculations by hand or writing programs.
And unlike a calculator, MathCAD lets you see and
record every step. You can add text anywhere to
support your work. And print or save your entire
calculation as an integrated document that anyone
can understand.
“It’s hard to do justice to this software in any re-
view. You feel like you 've just discovered the power
of a computer for the first time.” IEEE Software

What kind of calculations can you do with
MathCAD? Anything you have a formula for. As
IEEE Software writes, “Its versatility seems unlim-
ited”” With its wide range of built-in functions,
MathCAD can handle everything from simple

Requires IBM PC® or compatible, 512KB RAM, graphics card.
IBM PC® International Business Machines Corporation.
MathCAD™ MathSoft, Inc.
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math to
your most
sophisticated
problems.
Use MathCAD
to calculate your
mortgage payments,
to solve a heat trans-
fer problem, or to
model electrical circuit
parameters.
“...ifI dealt frequently with
numbers, I wouldn’t wait. .. to
get my copy.”’ The New York Times
Why spend another minute doing calcula-
tions by hand or writing and debugging programs?
Put MathCAD to work for you and find out why
PC Magazine writes, “Warning: it could prove
addictive.” Once you've tried MathCAD, it’s hard to
imagine how you ever got along without it.
To order MathCAD at just $249, call us today at:

1-800-MathCAD

(In Massachusetts: 617-577-1017)

MathCAD

MathSoft, Inc., 1 Kendall Sq., Cambridge, MA 02139



an “extreme position,” as Miller describes. I
also disagree with Miller that the editorial
board “was responsible for creating the
manuscript.”

It should be noted that the Library of
Congress has now changed the credits on
the volumes such that I am listed, correctly
in my view, as the first name. However, I
was notified by Lippincott on 15 April that
I have been terminated as editor.

Michels is quoted in the 24 April issue of
the Duke Chromicle as saying in regard to the
credit given: “Everyone who has looked at
the agreement who is competent, including
the entire editorial board, thought it was
fine.” Since a federal judge and I do not
concur, is this a reflection on our compe-
tence?

JESSE O. CAVENAR, JR.
Department of Psychiatry,
Duke University,
Durham, NC 27705

Stereo Viewing

In his letter of 6 February (p. 623) Donn
C. Young explained how he viewed stereo. I
would like to add my method, which may be
easier.

Go to a toy store and buy a pair of
binoculars (actually field glasses) for about
$3. Remove both eyepieces and the plat-
form on which they are attached. The objec-
tives on my unit are 35 millimeters in diame-
ter; the overall length of the tubes are 9.5
centimeters, and these dimensions may be
somewhat critical. It is good if they also
swivel. Now with the objectives closest to
your eyes and open end near stereo images,
it takes only a moment to find the right
distance. Beautiful stereo will pop right out
at you. Try it, it really works.

PeTEr T. B. RUNK
679 Eastbury Drive,
Escondido, CA 92027

Erratum: In Table 1 (p. 897) of the report “Recombi-
nant interferon enhances monoclonal antibody—targetin;
of carcinoma lesions in vivo” by John W. Greiner ez al.
(20 Fcb.,Hp. 895), the first value under the heading
“Plasma Hu-IFN-aA level (antiviral unit/ml)” should
have been <30.

Erratum: Dalesbred sheep, which were tested by K. M.
Kendrick and B. A. Baldwin (Reports, 24 Apr., p. 448),
are a horned breed. They do not lack horns, as stated in
This Wecek in Science (24 Apr., p. 371).

Erratum: In Eliot Marshall’s article “California’s de-
bate on carcinogens” (News & Comment, 20 Mar., p.
1459), the last sentence of the third paragraph, which
refers to fines to be imposed under Proposition 65,
should have read, “Companies found guilty of violating
it will be charged 325&) a day and legal costs.” The
article gave the incorrect figure of “$25,000 a day.”

SCIENCE

Posters

The following posters of Science
covers are available:

9 February 1979, Locomotive in
China;

27 July 1979, Lightning over St.
Louis;

29 July 1983, Cheetah and cub;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule;

26 September 1986, Neurons in
motor cortex;

28 November 1986, Byrd Glacier,
Antarctica

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

Price is $5.50 each (prepaid)
Write to AAAS Department POST,

1333 H Street, NW, Washington,
D.C. 20005.

ACCESS TO
MANUFACTURERS

"'LIPOSOMES

REPRODUCIBLE — HOMOGENEOUS —

\ | EXTREMELY RAPID

less depending on the nature
of the lipid. Sample volume is

Serving the clinical laboratory
market. Reach all of them by

Our new commercial

LIPOOSdOM.e'II' guarantelesthe ggormal'[ S-E;Ig_ml or ug_to "

g g . 66 1) reproducible preparation 00ml if used in combination
- of uniformly sized uni- with an additional instrument.

eXh'bItIng In the OEM sec lamellar or oligolamellar Smaller volumes are prepared

by our smaller liposome instru-
ments, industrial quantities can
be produced with our pilot plant.

liposomes of controllable
size with very high encap-

tion of the world’s largest e
clinical laboratory exposition, ydrophilcand/oripo.
The American Association for enzymesetc.
Clinical Chemistry National

Meeting, July 21-23, 1987,
San Francisco. Over 700
booths, 250 companies, and
200 new product introduc-
tions. OEM space is limited.
Telephone Scherago/OEM
Plus in New York at:
212-730-1050. Telex: 968082.
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The LIPOSOMAT is used especially
for studying of drug/protein/cell -
liposome interactions in vitro and
in vivo, for membrane recon-
stitution experiments, and for

the transfer of macromolecules e.g.
genetic material into cells in gene
technology and biotechnology.

Liposome size is selectable
between 25 and 600nm dia-
meter. Formation of the lipo-
somes is achieved within a few
minutes! Lipid loss is 1-2% or
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from your IBM PC, XT, AT
and HP or compatible plotter.
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SIGMA PLOT™software — $350.
- Error bars And Now!

- Smooth Lines < Multiple graphs

- Clean diagonals per page

- Movable labels + Curve fitting

- Log/semi-log « Laser printer
scales support

Load data from keyboard, ASCII or

DIF files (including LOTUS 123).

Call or write for more information.

JANDEL SCIENTIFIC

MICROCOMPUTER TOOLS FOR THE SCIENTIST

2656 Bridgeway, Sausalito, CA 94965
800-874-1888 (outside CA)
415-331-3022 (inside CA)
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MIND
BUILDER

Educators know that people
who play chess do better

in science, math, music,
economics and philosophy.
Chess expands the mind’s
ability to reason and think
logically and creatively. It's
also great fun. Write or call
now. We'll give you all the
right moves.

us{P/cHESS

186 ROUTE 9W. NEW WINDSOR. NY 12550
Dept.S-30  (914) 562-8350

STREET ADDRESS

CITY, STATE, ZIP

702

Announcing. . .

International
Symposium on
Loborc'rory
Robotics

1987

BOSTON
October 18-21, 1987

Plan to attend this fifth
symposium on recent
developments in laboratory
automation!

The program consists of over
60 technical presentations in
the following application areas:

BIOTECHNOLOGY
RADIOCHEMISTRY
ELEMENTAL ANALYSIS
IMPLEMENTATION STRATEGIES
PHARMACEUTICAL ANALYSIS
ANALYTICAL CHEMISTRY
MATERIALS TESTING
MICROBIOLOGY

To receive your FREE
preliminary program and
registration forms, mail coupon
to Zymark Corporation, Zymark
Center, Hopkinton, MA 01748

Please send ISLR '87 information to:
Name

Company
Address
City
State, Zip
Telephone

SCi

ISCO cATALOG 23

HPLC
Microbore LC

New HPLC
Catalog

Isco’s 48-page HPLC
catalog 23 describes the
only pump that’s pro-
grammable to change
flow rate based on time
and volume delivered. It
also includes the only
variable wavelength de-
tector with 8000 hour
lamp life and flow cells for
any job from microbore to
industrial prep LC. Use
these unique instruments
in our dual-or single-
pump gradient systems,
with or without micro-
computer-based data
management—all at
prices about 40% less than
the two most-promoted
brands.

Call toll-free (800)228-
4250 for your HPLC
catalog now. Or write
Isco, Inc., P.O. Box 5347,
Lincoln, NE 68505.
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ISCO
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