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Vieet Baby Brother

Announcing Superfusion600—the multi-channel perfusion system for laboratories that
don’t require the computerized capabilities of Superfusion2000.

Like its big brother, Superfusion600 perfuses tissues with up to 6 different reagents, col-
lects up to 20 separate effluents/sample, and offers chemical and/or electrical stimulation.

Available in two models, Superfusion600 processes 6 or 12 samples simultaneously—
at a price that even the occasional user can afford. Call 1-800-678-1558 for our new brochure.

BRANDEL

Harvesters # Automatic Deposit/Dispensing Systems M Counter-Compatible Systems ® Superfusion 2000/600
8561 Atlas Drive, Gaithersburg, MD 20877 USA & Toll Free: 1-800-678-1558 @ Telex: 898083 # Fax: 301-869-5570
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Temperature

Gradient

Gel

Electrophoresis System

The TGGE system makes mutations directly
 raent ondhe slstiriatela visible

T1 2

-

applications in
research and QC

@ genetic quality control of
recombinant expression systems
during development and
industrial fermentation

@ screening for genetically stable
expression systems

® multiple applications in research
(e.g. genetic comparisons)

TGGE features

@ sensitivity for mutations, and
even point mutations if represented
in amounts >1%

® denaturing temperature gradients
with high reproducibility

@ availability of results within 5 hours

® many lab tested application
protocols

DIAGEN supplies also after PCR™

® the complete TGGE system — control of PCR mediated cloning
- verification of recombinant constructs

@® precast gels : 3 :
P 9 - analysis of allelic polymorphisms

@ application protocols

For further information contact = DIAGEN GmbH QIAGEN Inc.
Niederheider Str. 3 POB 7401737 Studio City p
4000 Dusseldorf 13 CA 91604, USA {
Fed. Rep. Germany Phone 800-426-8157
Phone (211) 79 30 37 in CA 818-508-5258 .....
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Making contact

materials are brought into con-

tact. The surfaces can stick to-
gether, change their shape, or fracture,
depending on the material properties.
Until the development of tunneling mi-
croscopes, the study of interfacial forces
has had to rely on macroscopic mea-
surements and continuum theories of
elasticity and mechanics. Landman et al.
have combined the high resolution of
atomic-force microscopy with detailed
computer simulations to observe pro-
cesses such as contact formation, adhe-
sion, and deformation (page 454). Mo-
lecular dynamics simulations were per-
formed for a nickel tip interacting with
a gold surface; the tip and the first eight
atomic surface layers respond dynam-
ically as the separation between sample
and tip is changed. Forces between tip
and surface were experimentally mea-
sured by means of a nickel probe
mounted on a cantilever beam, and the
deflection of the beam was monitored
with a tunneling microscope. The com-
bined studies revealed an atomic insta-
bility that caused the tip to jump to the
surface, subsequent plastic flow during
indentation, and formation of an atom-
ically thin connective neck during sepa-
ration.

FRICHON and wear occur when

A change of phase

HAT happens at the atomic

scale during phase changes

such as melting is still not
well understood, especially at high pres-
sures and temperatures. Godwal et al.
have used a high-pressure diamond cell
to study the effects of pressure on the
melting of lead as it is heated by an
infrared laser beam (page 462). Quan-
tum mechanical calculations were used
to compare these results with those
from previous experiments in which
lead was melted by impact-generated
shock waves. The Lindemann law,
which states that a crystal should melt
when the atomic lattice vibrates with
sufficient amplitude, appears to agree
with the experimental measurements
over a wide range of pressures. Another
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type of phase change is a crystallo-
graphic transformation in which a ma-
terial shifts from high to low symmetry
as the temperature is decreased. Magne-
sium silicate perovskites are especially
interesting because they may dominate
the earth’s lower mantle (between 670-
and 2900-kilometer depth). Wang et al.,
by taking electron micrographs of per-
ovskites synthesized at high pressure
and temperature, have found that when
the crystals are returned to ambient
conditions, they contain numerous
“twins,” or portions with mirror-image
symmetry (page 468). From these
structural studies, it may be possible to
determine the crystalline arrangement
of perovskites deep in the earth, which
has important consequences for under-
standing the seismic and other physical
properties of the lower mantle.

m DAviD Voss

Ancient mutualism

COLOGICAL models predict that
mutually beneficial associations

between species should develop
less frequently than competitive interac-
tions, such as occur between predator
and prey. In fact, in the fossil record
clear examples of mutualism are rela-
tively rare. McKinney et al. (page 466)
describe Early Devonian fossils (about
400 million years old) of the coral Au-
lopora and the bryozoan Leioclema. The
growth of these organisms was limited
by space; in isolation each formed en-
crustations that were 2 millimeters thick
at most. Contact resulted in overgrowth
of the coral by the bryozoan; arborlike
“supercolonies” of the sparsely
branched coral encrusted with bryozoan
were formed that were about 20 centi-
meters in height and diameter. This
structure provided access to nutrients in
a normally unavailable part of the water
column. The coral scaffolding probably
reduced the amount of hard skeleton
that the bryozoan had to secrete, and
the water flows generated by the bryo-
zoan may have directed food into the
coral polyps. This finding bears out
earlier predictions that mutualism
would be favored by clonal species in
severely limiting environments.

History in clay

knowledge of the thermal his-

tory of sedimentary basins is im-

portant in locating resources
such as petroleum. The fine particles of
clay minerals in a rock sample can con-
tain a record of this history because
hydrothermal processes can change the
relative size and number of these parti-
cles. Eberl et al. (page 474) have read
the history of one such process, Ost-
wald ripening, in the particle size distri-
bution of a sample of the mineral illite.
During Ostwald ripening, larger crys-
tals grow at the expense of smaller
particles, which dissolve in the intersti-
tial fluid. This process minimizes the
total surface area of the material. The
size distribution can be compared with
models of the dependence of the ripen-
ing process on particle radius. The sep-
arated particles can be analyzed by
chemical, structural, and isotopic meth-
ods so that the timing of these recrys-
tallization processes can be related to
sample’s geological history. Most clay
minerals are on a “one-way trip” toward
coarser crystals, so the largest particle
also contains the most complete history
of the ripening process.

Freeing phosphorus

HOSPHORUS is often a limiting
P nutrient of plants, especially in
soils where it is tightly bound by
iron or aluminum oxide. One crop that
does especially well in low-phosphorus
soils is pigeon pea, a legume that is
widely cultivated with cereals and other
crops in semi-arid regions. Ae et al.
(page 477) report that pigeon pea can
solubilize iron-bound phosphorus by
exuding piscidic acid and one of its
derivatives from its roots. These acids
probably bind Fe** by chelation release
and phosphorus. Pigeon pea may be
able to increase the pool of available
phosphorus in marginal soil environ-
ments to the benefit of other crops, such
as soybean and sorghum, that do not
secrete these acids. Intercropping with
pigeon pea offers an alternative to costly
fertilizers in resource-poor areas.
B PHILLIP SZUROMI
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GeneTransfer
We Can Help You
Get It Done.

DuPont BIOLISTIC "Particle Delivery
Systems are being used to achieve
transient or stable expression in:

PLANTS

Corn, Wheat, Barley, Soybeans
Rice, Oats, Onion, Tobacco

October 11-12, 1990

IM M U N OL OG Y The Plaza Hotel,

IN THE 21ST CENTURY New York, New York

In 1990, The Irvington Institute for Medical Research in New York City will celebrate
its 75th Anniversary To mark this special occasion, the Institute will sponsor a
umely and informative two-day symposium on the future of iImmunology in the

ANIMAL TISSUE

Mammalian Cell Culture and
In Situ Animal Tissue

The unique technology of BIOLISTIC systems is
helping to solve some of the toughest genetic
engineering problems. BIOLISTIC systems can
provide effective delivery of DNA, RNA or other
macromolecules into intact cells, organelles, and
tissues. With new lower lease fees, our system
could help improve your expression. In the U.S.
call: 1-800-551-2121 (prompt 1, 1, 3). Outside U.S.:
1-302-992-4070.

BIOLISTIC Q[PIND
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2lst century. We invite interested scientists to Join us at the Plaza Hotel.

Program Participants

@ Dr. David Baltimore, President-
Designate, The Rockefeller
University
The Whitehead Institute,
Cambridge, Massachusetts

® Dr. Frederick W. Alt, The College
of Physicians and Surgeons,
Columbia University

® Dr. Lewis Thomas, Cornell
University Medical College

® Dr. Matthew Scharff, Albert
Einstein College of Medicine

® Dr. Iving L Weissman, Stanford
University

® Dr. Max Cooper, Unversity of
Alabama at Birmingham

® Dr. Klaus Rajewsky, Insttut fur
Genetik der Universitat zu Koln

©® Dr. Susumu Tonegawa,
Massachusetts Institute of
Technology

® Dr. Stanley G. Nathenson, Albert
Einstein College of Medicine

® Dr. Gustave Nossal, Walter and
Eliza Hall Institute, Victona,
Australia

® Dr. Leroy Hood, California Institute
of Technology

For further Information contact:
Registration Manager

® Dr Philippa Marrack, National
Jewish Center for Immunology

® Dr Hugh McDewitt, Stanford
University

® Dr Donald C Wiley, Howard
Hughes Medical Institute at
Harvard

® Dr Louis M Aledort, Mount Sinai
School of Medicine

® Dr Edgar Haber, The Squibb
Institute for Medical Research

® Dr Wiliam Blattner, National
Institutes of Health

® Dr Zanvil Cohn, The Rockefeller
University

® Dr Robert Gallo, National Cancer
Institute, N I H

® Dr William Paul, National Institute
of Allergy and Infectious Diseases,
NIH.

® Dr Jonathan Uhr, University of
Texas

® Dr Suzanne Cory, Walter and Eliza
Hall Institute, Victona, Australia

® Dr George Klein, Institute for
Tumorbiologi, Stockholm

® Dr Ellen Vitetta, University of
Texas

SLACK, Inc., 6900 Grove Rd , Thorofare, NJ 08086, 609-848-1000

Finally, an intelligent explanation
of neural networks . . .

NATURALLY
INTELLIGENT
SYSTEMS

Maureen Caudill
and Charles Butler

“Caudilland Butler explain
neurocomputing . . . with-
out resorting to simplistic
and unfounded analogies
with the human brain . . .

[they do] a good job of
avoiding biological analo-
gies while conveying the
excitement and genuine

NATURALLY
. INTELLIGENT
’ SYSTEMS

staureen { “anilill
amil Charles Buitler

promise of the field.” — Robert Hecht-Nielsen, Chair of
the Board, Hecht-Nielsen Neurocomputer Corporation

“An impressive range of subject matter is treated with
simplicity and elegance. Just what you need to know about
neural networks!” — Bernard Widrow, President, Inter-
national Neural Network Society

A Bradford Book. 320 pp. $19.95

To order call toll-free: 1-800-356-0343

or (617) 625-8569
Fax orders. 617-625-6660 The MIT Press
MasterCard and Visa accepted. 55 Hayward Street

Cambridge, MA 02142
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If the moon can move oceans, imagine
what it can do fo a 1 gram sample.

Little did Newton know what
problems would befall future scientists
due to gravity. But fortunately, we've
come up with a solution. The
METTLER AT Analytical Balance.

As a matter of FACT (that’s Fully
Automatic Calibration Technology), it
does everything in its power to com-
bat the forces of nature.

FACT gives the METTLER AT a mind
of its own. It actually adjusts itself fo
the unsettling influences of gravity,
temperature and humidity. So no
matter where in the world you use the
AT, you get the absolute precision you
expect from a METTLER instrument.

What's more, FACT decides when a
calibration is needed. And even does
it automatically.

All things considered, when it
comes to adjusting to your lab’s envi-
ronment, the METTLER AT is a natural.

METTLER balances are available
only from Fisher Scientific or VWR
Scientific.

All products are backed by
METTLER Service Plus®, Call
1-800-METTLER for information.

Mettler Instrument Corporation
Box 71

Hightstown, NJ 08520
1-800-METTLER

(NJ 1-609-448-3000)

We understand.
Precisely.
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