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the LEM
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The Model 1.8M has proven
to be the most reliable and
efficient ultracentrifuge ever
designed. The Beckman Ultra-
Smooth Induction Drive makes
the difference.

The drive system represents

a major technological advance—
it is completely enclosed inside
a vacuum envelope, eliminating
the need for a high-speed seal
between the drive motor and
rotor chamber. There is no
bushing to wear, no friction,

no messy oil drain or reservoir,
no chance for a vacuum loss
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greatly reduced maintenance,

less heat and noise in your lab,
long-term reliability.

For high throughput, the L8M
provides the fastest acceleration
and deceleration of any ultra-
centrifuge for all rotors. For
example, the Model 1.8-80M
can get a Type 80 Ti Rotor to
top speed in 7 min, 38 sec and
decelerates from 80,000 rpm
in 3 min, 50 sec. For delicate
gradient separations, there
are 10 special xmcroprocessor-
controlled profiles.

_Another major L8M advantage
is its self-contained, refrigerated
drive system —the most efficient
ever devised. As a result, the
L8M's can operate at ambient

temperatures up to 45°C. You.
get maximum instrument
availability regardless of lab
temperature conditions.

So if you want greater reliability,
productivity and efficiency, you
have only one decision to
make: which L.8M to choose—
the 80,000-rpm, 70,000-rpm,
or the new 60,000-rpm model!

For more information, write
Beckman Instruments, Inc.,
Spinco Division, 1050 Page |
Mill Road, Palo Alto, CA 94304.
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SerXtend* serum exten-
der is a totally defined
combination of cell growth
factors that makes ordi-
nary fetal bovine serum go
twice as far or more.

It's a consistent, quality-
controlled supplement for
your cell culture growth
media—tested for endotoxin,
mycoplasma, adventitious
bovine viruses, hepatitis B
antigen, and cell growth.

With SerXtend, there’s less
need for lot-to-lot serum
testing, fewer endogenous
interfering factors, and lower
total protein concentration
(to simplify purification).
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serum needs in half

with SerXtend.

DuPont/Hana Biologics:
Serving you together

SerXtend is manufactured
for DuPont and its quality is
guaranteed by Hana Media,
Inc., the leaders in cell culture
technology.

*SerXtend is a trademark of Hana
Biologics, Inc., Berkeley, CA 94710.
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money in preparing
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. growth media. Call
| today toll free, or
. write Du Pont-NEN,
Room 5000A, 595
w®  Colonial Park Drive,
Roswell
For immediate technical
information or to place your order,
call 1-800-225-1572 (in Mass.
and international, 617-482-9595).

367



ISSN 0036-8075
25 October 1985

Volume 230, No. 4724

CIENCE

This WeeK In SCIence . ... ..ot e, 371

LETTERS Biotechnology Issues: J. P. Jordan; Crystals in Space: R. Leberman;
R. J. Naumann, R. S. Snyder, 'C.E. Bugg, L. J. DeLucas, F. L. Suddath,;

The Granting System and Healthy Research: J. R. Ison .................... 375

EDITORIAL  Scientific Literacy. .......ovutuiiiiiii e e e e 391

ARTICLES Rates of Elementary Reactions: Measurement and Applications: F. Kaufman. . ... 393
Multiple Mechanisms of Protein Insertion Into and Across Membranes:

W. T. Wickner and H. F. Lodish. .............c.cuuiiiiiiiiiiiinninnnninn. 400

U.S. Farm Dilemma: The Global Bad News Is Wrong: D. Avery ................ 408

X-ray Structure of the Major Adduct of the Anticancer Drug Cisplatin with DNA:
cis-[Pt(NH3),{d(pGpG)}]: S. E. Sherman, D. Gibson, A. H.-J. Wang,

S.J o LippArd .. ..o e e e e e e e 412

NEWS AND COMMENT  Congress Readies AIDS Funding Transfusion ..............ccovvieueerennnnn.. 418
The Academy Kills a Nutrition Report .............coviiiiiiiiiinnniinnnn... 430

Deficit Reduction Plan Threatens Research .......................ccovvue.... 421

Briefing: Stanford President Calls for New Authorship Policy; Episcopal Church
Backs Genetic Engineering; USDA Fines Pennsylvania Animal Laboratory;

Comings and GOINGS ... vuuutttttnite ettt ettt e iiiieeeannns 42;
Space Junk Grows with Weapons Test ..........oviitiiitiiineeinneennnennnn. 424
RESEARCH NEWS  Pinning Down the Next Big California Quake ..................ccoviveiinn... 426
Chemists Seek a Higher Profile .......... ..., 427
DAVID A. HAMBURG GERARD PIEL LAWRENCE BOGORAD ROBERT McC. ADAMS MILDRED DRESSEL*
BOARD OF DIRECTORS Retiring President, Chairman President President-Elect ROBERT W. BERLINER DONALD N. LANGEN
MATHEMATICS (A PHYSICS (B) CHEMISTRY (C ASTRONOMY (D)
CHAIRMEN AND Danlel Zeli @ O, s(ln)omons Rustum ¢ ') David Morrbnn(m :
35°§¢s"l‘c"1!l¢°3 "g' Lynn Afthus M. Sinciair Jean'ne M. Shreeve: Joh E Gausiad
PSYCHOLOGY W) SOCIAL ECONOMIC AND POLITICAL SCIENCES (K) HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (MW,
WllllamN Dember DavidLSills AMML.Nomom W. Edward Lear
EDUCATION ’O) DENTISTRY (H) PHARMACEUTICAL SCIENCES (S) INFORMATION COMPUTING, AND COMMUNICAT!
John F. Gordon H. Roveistad Edward G. Rippie
Joseph D. Novak Harold M. Fullmer Betty-ann Hoener Ewnsm
DIVISIONS ARCTIC DIVISION CARIBBEAN DIVISION PACFIC DNIS!ON
Richard Bushey Gunter E. Weller Juan A. Bonnet, Jr. ucy Gaspar GooluyGESeuddov Alan E. Lev
President Executive Secretary President : wmy-hemm Executive €
SCIENCE Is blllMMlyonFﬂdly OX¢ the last week in December, by the American Association for umasamimnm MWDC 20008. Second
elaupomagep‘f ication No. 484460) “pélashi D.c and at an itional Noweombinodmmm by American Association for th
. Domestic individual membershi wbwipﬂon(&issm)seo ummmondumm}) Fong\ extra: Canada $24, other (surface mail
$27, air-surface via Amsterdam $65. me'a‘m”'w mwws«mbmszsowabymal muesw by Bmchnoiogy ss( .50 by mail)
classroom rates on request. Clnng'oim'dms ngoldand account . Authorization to use unde
?m provided m"‘l':""'"m'gf $1 us so 10 b%cc 21 '&mgross w o 0‘?370 m Ceme'&(c&’)';h 0036-3075/83 81 + sfé
r
Postmaster: Send Form 3579 to ”% m&w mmummmnw:ewam in several specialized



AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

On the Origin of Insect Wings .. ...ttt ittt it eieian e 428
BOOK REVIEWS  The Great Devonian Controversy, reviewed by D. R. Oldroyd; Unstable Current
Systems and Plasma Instabilities in Astrophysics, A. F. Cheng; The Ecology
of Natural Disturbance and Patch Dynamics, H. S. Horn; Penicillin,
J. Liebenau; Books Received ............ciiiiiiiii ... 432
REPORTS  Origin of the Sudbury Complex by Meteoritic Impact: Neodymium Isotopic
Evidence: B. E. Faggart, Jr., A. R. Basu, M. Tatsumoto................... 436
A Decline in Lead Transport by the Mississippi River: J. H. Trefry, S. Metz,
R. P. Trocine, T. A. Nelsen . .........c.uuuuuuiiienineneueenennennnnnens 439

Identification of the Protein Encoded by the E6 Transforming Gene of Bovine
Papillomavirus: E. J. Androphy, J. T. Schiller, D. R. Lowy ................. 442

A Pea Mutant for the Study of Hydrotropism in Roots: M. J. Jaffe,

H. Takahashi, R. L. Biro ... ........uuuueeuiiineianeeeiiaeeinnennnn 445
Transcription of Class III Genes Activated by Viral Immediate Early Proteins:

R. B. Gaynor, L. T. Feldman, A. J. Berk ...............cccciiiiiiiiinnn.. 447
Synthesis of Chlorophyllide b from Protochlorophyllide in Chlamydomonas

reinhardtii y-1: D. P. Bednarik and J. K. Hoober .......................... 450
Inhibition of Lymphocyte Proliferation by a Synthetic Peptide Homologous to

Retroviral Envelope Proteins: G. J. Cianciolo, T. D. Copeland, S. Oroszlan,

R. Snyderman . . . ....... ..o i e 453
Encoding of Spatial Location by Posterior Parietal Neurons: R. A. Andersen,

G. K. Essick, R. M. Siegel. . ....... ..o ittt 456
Molecular Defects in a Human Immunoglobulin k Chain Deficiency:

J. Stavnezer-Nordgren, O. Kekish, B. J. M. Zegers. . ... P AN 458
Patterns of Growth Hormone—Releasing Factor and Somatostatin Secretion into

the Hypophysial-Portal Circulation of the Rat: P. M. Plotsky and W. Vale.... 461

PRODUCTS AND  Stills; Chromatography Vials; Fluid Dynamics; Microscope; Software for
MATERIALS Molecular Biology; Microcarrier Beads; Vibration-Free Table; Literature .... 464

YDROTHY NELKIN SHEILA E. WIDNALL WILUAM T. GOLDEN WILLIAM D. CAREY
IOHN E. SAWYER LINDA S. WILSON Executive Officer
3ROLOGY AND GEOGRAPHY (E) BIOLOGICAL SCIENCES (G) ANTHROPOLOGY (H)
villam H. Matthews 11} m Abert C.
folon M. Jud P Gri Priscilla Reining
-t‘DICAL SC!ENCES (N) AGRICULTURE (0) INDUSTRIAL SCIENCE (P)
P. Fishman G. Creech Robert H. Pry
Ionwun E. Rhoads ph J. McCracken Robert L. Stem
mmsms (U) ATMOSPHERIC AND HYDROSPHERIC (W) GENERAL (X)
! Stuart Hunt F. Kenneth Hare Harold P. G
idward J. wggmm Bemice Ackerman Rodney W Nlchou
SOUTHWESTERN AND ROCKY MOUNTAIN DIVISION
Donald J. Nash M. Michelle Balcomb
President Executive Director

(he American Association for the Advancement o lScoeneewasloundedlniuamdlnoovpomodmwu Its
u»mmmmmm ﬂmuoooperationamongmom f:x:vwaden ﬁchodmnwnwm

eflectiveness public understanding and
WMMlmﬂmmmofmmwmmmmmm

COVER

Sediment plume of the Mississippi Riv-
er as it disperses into the Gulf of Mexi-
co, seaward of Southwest Pass. The
lower river carries about 5 tons of
suspended sediment per second, pro-
viding abundant sites for uptake and
transport of contaminants. Recent data
support a decrease in the lead burden
of the river. See page 439. [Nenad
Iricanin, Department of Oceanography
and Ocean Engineering, Florida Insti-
tute of Technology, Melbourne 32901]
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Get lab-quality data acquisition
capability for your PC with the HP 3055S.

With the new HP 3055S system software, your
personal computer can be the center of a powerful,
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Structure of cancer drug bound to DNA

An x-ray crystallographic study shows how cisplatin, one
of the most widely used anticancer drugs, binds to
bases in DNA (page 412). When cisplatin is bound to a
synthetic dinucleotide that is similar to its most common
target in DNA, adjacent bases are cross-linked and their
normal stacking is disrupted. Sherman et al. theorize
that the normal DNA repair mechanisms may not oper-
ate on cisplatin-disrupted DNA because the disruptions
are highly localized; in addition, in cancer cells the repair
enzymes may be repressed. Without repair, DNA repli-
cation will be inhibited, and the cells will die, thus
accounting for the drug’s lethal effect. The “trans”
analog of cisplatin cross-links in a different way, con-
necting bases that are not adjacent. Although it also
disrupts DNA, it is not an effective anticancer agent,
perhaps because the disruptions are more obvious and
can, more effectively, attract available repair enzymes.

Canadian astrobleme

New geochemical evidence supports the interpretation
that the Sudbury Igneous Complex in Ontario, Canada,
may be an astrobleme, a structure formed by the impact
of a meteorite (page 436). The complex is the source of
about one fifth of the world’s nickel supply, large
amounts of copper, and many other metals. Faggart,
Basu, and Tatsumoto analyzed isotopes of neodymium
(Nd) and concentrations of samarium (Sm) and Nd, both
rare earth elements, in rock samples from the Sudbury
basin. Rocks from the earth’s crust can be distinguished
from those in the underlying mantle by the ratio of Nd
isotopes; the amounts of Nd and Sm also differ in these
layers. Only patterns representative of crustal material
were found in Sudbury igneous rocks, indicating that
these rocks did not originate in the mantle (the usual
source of crustal rocks). The presence of shatter cones
in surrounding rocks and other structures that form only
from strong impacts also support the meteorite theory.
The impact of a meteorite 1840 million years ago would
have caused extensive melting of rock in the crust and
the formation of magma. The magma would have been
emplaced in the crust where, today, the signature of
crustal materials is found in the ores.

Lead load lowered

Regulations that were instituted 10 years ago to limit the
amount of lead added to gasoline and in that way to
diminish environmental lead pollution seem to be paying
off (page 439). The amount of pollutant lead transported
to the Gulf of Mexico by the Mississippi River in 1982
and 1983 was less than the amount transported a
“decade earlier, with an overall reduction of 40 percent.
The river carries at least half the total sediment load and
water transported by U.S. rivers and deposits much of
that sediment and associated contaminants in the delta.
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Trefry et al. analyzed the metal in water, suspended
matter, and sediment from the river and its delta. The
lead record showed that lead deposition was stable until
the later 1800’s, when, as a result of lead mining and the
industrial revolution, it began to rise. In the 1920’s, even
more lead was introduced into the environment as lead
was added to gasoline. The lead record in the river,
together with studies showing decreased amounts of
lead in the atmosphere, in soil, and in blood, indicates
that environmental lead pollution is decreasing.

Hydrotropism studies take root

Roots of a mutant pea plant can grow straight up into the
air for several centimeters in their quest for water as
long as the plants are in a chamber with high relative
humidity (page 445). This attraction to water, hydrotro-
pism, has now been documented in the laboratory after
a century of inconclusive analyses complicated by the
powerful and often conflicting force of gravity. In a study
of the mutant pea plant ‘Ageotropum,’ which does not
respond to gravity when grown in the dark, Jaffe et al.
found that roots will grow up, down, or sideways as long
as they sense a gradient of water. The sensor was
localized to the root cap, the cover at the tip of the root
that protects fragile root cells from mechanical injury
inflicted by objects in the soil. Roots could continue to
elongate without their caps, but, capless, the direction in
which they grew was not dependent on a water gradient.
This tropism can now be studied further, isolated from
other tropisms (touch, light, gravity) to which plant roots
are known to respond.

Synthetic immunosuppressor
Immunosuppressive effects can be produced in culture
by a small synthetic peptide fashioned after a mem-
brane component that is common to a number of
mammalian retroviruses (page 453). The peptide syn-
thesized by Cianciolo et al. is identical in amino acid
composition to a portion of the p15E protein found on
the surface of the mouse leukemia virus; homologous
proteins are also part of the surfaces of human, cat, and
cattle retroviruses. In two separate assays, the synthetic
peptide was shown to produce immunosuppressive
effects similar to effects produced by natural p15E
molecules. During retroviral infections, the immunosup-
pressive component might suppress the host’s immune
system, allowing tumor cells to grow in the host un-
checked by antibodies or immune cells. Whether the
gene for the suppressive substance is introduced into
the cell during viral infection or is a host component that
is activated by the virus is not known. In either case, its
activation at the time of infection or neoplastic transfor-
mation could account for the immune suppression that is
known to accompany retroviral infections, including the
one associated with AIDS.
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LETTERS
Biotechnology Issues

I would like to clarify some points in
relation to the U.S. Department of Agri-
culture’s handling of biotechnology is-
sues as related to Agracetus’s efforts to
field test tobacco plants made disease-
resistant by genetic engineering (News
and Comment, 16 Aug. p. 634).

The federal government is involved in
a very positive manner in an almost
singularly unique situation of combining
all agency guidelines and regulations in
biotechnology in one document. This
was done by the Cabinet Council on
Biotechnology through the President’s
Office of Science and Technology Policy
(OSTP) and published as a comprehen-
sive statement in the Federal Register of
31 December 1984. Comments have been
received from the public on both regula-
tion and research in biotechnology for
the entire federal government. As a re-
sult, a totally coordinated effort in the
review process of biotechnology is
evolving that should be to the benefit of
all research scientists, industry, and the
users of the products of biotechnology.

The Department of Agriculture has a
logical distribution of responsibilities.
All regulatory aspects of biotechnology
are under the purview of the Animal and
Plant Health Inspection Service
(APHIS). For research issues, I chair the
Department of Agriculture’s Agriculture
Recombinant DNA Research Commit-
tee, which reviews recombinant DNA
research proposals in agriculture. This
committee is department-wide and locat-
ed in Science and Education under as-
sistant secretary Orville G. Bentley; it is
not a part of the Agricultural Research
Service. The committee has representa-
tives from all appropriate agencies in the
Department of Agriculture, including the
Agricultural Research Service, the Co-
operative State Research Service, the
Office of Grants and Program Systems,
and APHIS, as well as representatives
from the National Institutes of Health
and the National Science Foundation.
The entire federal structure for regula-
tion and assessment of biotechnology of
which this committee is a part is evolving
through the leadership of Bernadine
Healy of OSTP and now David T. Kings-
bury of NSF, and it promises to function
well. During the early evolutionary
phases of the expanded recombinant
DNA responsibilities, there may be
some delays; but in the end it is antici-
pated that there will be a well-coordinat-
ed total federal system in place to the
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benefit of all parties concerned. A con-
siderable amount of time and consider-
ation has been given to bringing this
program to fruition.

JoHN PATRICK JORDAN
Office of the Administrator,
Cooperative State Research Service,
U.S. Department of Agriculture,
Washington, D.C. 20250

Crystals in Space

Having many years of experience
growing crystals of biological macromol-
ecules, I would like to express my skep-
ticism about growing crystals in space
(Research News, 26 July, p. 370).

The problems associated with growing
crystals of biological macromolecules for
diffraction studies are finding solvent
conditions for the production of well-
ordered single crystals of a suitable habit
and a certain minimum size.

If we look at these problems in relation
to the (rather meager) data (/) so far
presented by the proponents of the space
program, we might be able to decide
whether it makes ‘‘scientific sense.”

Each biological macromolecule is
unique and, although we have certain
general principles (2), the conditions for
crystal-growing for each new system
must be determined ab initio. Needle-
shaped or thin-plate crystals present
problems to the crystallographer who
prefers ‘‘chunky’’ crystals. Given an un-
desirable habit, it is necessary to search
for other conditions to produce other
crystal forms, as Blundell indicates. This
may require many experiments changing
a number of solution variables. Since the
B-galactosidase crystals shown by Littke
and John (/) are long thin needles, one
would think the first priority would be to
try to obtain different crystal forms rath-
er than larger ones of the same form.

Most of the emphasis of the space
program seems to' be on the size of
crystals, and Bugg might be correct in
that convective currents prevent the
growth of large crystals; but how large
should they be? More than 30 years ago
Low and Richards (3) described the
growth in gelatin gels of B-lactalbumin
crystals weighing up to 50 milligrams
(about 30 cubic millimeters), and Lewin
(4) grew crystals of mercury mercaptal-
bumin derivatives 7 mm long. A require-
ment for high resolution neutron diffrac-

tion is large crystals, and for this purpose |

lysozyme crystals up to 20 mm> have
been obtained (5). On the other hand, the
advent of synchrotron x-ray sources has
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meant that the x-ray crystallographer
can use much smaller crystals, say 0.01
to 0.1 mm?>.

There are various problems associated
with disorder in crystals of macromol-
ecules, and what probably concerns us
here are lattice defects, which have been
attributed to rapid growth. So although
Bugg is encouraged by the growth of
large lysozyme crystals in only 5 days in
space, neither he nor Littke and John (/)
provide diffraction evidence that their
crystals are better ordered.

It is clear that we need to know how to
crystallize and grow diffraction-quality
crystals of biological macromolecules.
The amount of data now available pro-
vides no justification for the enormous
costs of a space program to acquire this
knowledge. The funds (or a fraction
thereof) would be better invested in sup-
porting programs aimed at the determi-
nation of the mechanics of crystal
growth of biological macromolecules on
Earth.

R. LEBERMAN
Grenoble Outstation,
European Molecular Biology
Laboratory, clo I.L.L., 156X,
38042 Grenoble, Cedex, France
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We would like to put the protein crys-
tal growth experiment described in Kola-
ta’s article ‘‘The great crystal caper’’ in
perspective. We agree with Blundell that
‘“‘there have been very, very few ad-
vancements (in the art of making crys-
tals) over the past 20 years. We need a
concerted approach.’” This is precisely
why this project was undertaken. A team
including fluid physicists, physical
chemists, and protein chemists from the
Marshall Space Flight Center and the
University of Alabama in Huntsville
with considerable experience in growing
small molecule crystals, both on Earth
and in space, has been combined with
protein crystallographers from the Uni-
versity of Alabama at Birmingham and
other leading institutions in this field to
mount an interdisciplinary attack on this
important problem.

At present, there are fewer than a
dozen papers in the literature that deal
with the processes involved in the
growth of macromolecular crystals. Our
ground-based research and the few pa-
pers in the literature strongly suggest
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that the growth of most macromolecular
systems is controlled by surface kinetics.
Calculations indicate that transport of
solute to the growth interface of a typical
protein crystal in Earth’s gravity is domi-
nated by solutal convection after the
crystal becomes larger than a few tens of
microns. It can also be shown that such
transport is sufficient to maintain an ex-
cess of solute at the growth interface so
that growth is limited by the rate at
which the solute can be incorporated
into the lattice. By taking away gravity
this convective transport can be elimi-
nated, and the growth rate will eventual-
ly be controlled by diffusive transport
instead of surface kinetics. We conjec-
ture that this should result in a slower
growth rate for a given solute concentra-
tion, which usually improves the degree
of perfection, and a more compact
growth habit because of the spherical
symmetry of the diffusion field. There
are also other advantages of growth in a
microgravity environment. The growing
crystal can remain suspended in a liquid
droplet, which provides a more uniform
growth environment that should improve
its quality. Also, fewer nucleation events
seem to occur in a quiescent supersatu-
rated fluid than in one that is stirred by
convection. The larger crystals grown in
space by Littke and John (/) at least
partially resulted from the fact that fewer
crystals nucleated in the flight samples,
which meant less competition for solute
among the growing crystals.

The description of the experiment in
Kolata’s article leaves the impression
that liquid diffusion is the only growth
technique being considered. Our primary
emphasis is on the vapor diffusion meth-
od, which is a space version of the
widely used hanging drop technique.
However, we are also exploring the dial-
ysis method along with liquid diffusion.

The experiment performed on shuttle
flight 51-D was a simple test of the
concept of growing crystals in droplets
suspended from syringes under micro-
gravity conditions. One of the major
issues was the proper design of the sy-
ringe tips to maintain such droplets un-
der the combined effects of interfacial
forces and low-level transient accelera-
tions. The unscheduled pursuit of the
errant Syncom satellite involved firing of
the primary thrusters, which resulted in
far greater accelerations than were antic-
ipated. We believe most of the droplets
were lost during these maneuvers. We
have used what was learned in this flight
to redesign the syringe tips to provide for
a more stable droplet configuration.
Small, inexpensive experiments such as

purification
that won't
leave you cold

Hydrophobic Interaction
Chromatography (HIC)
for faster results

The new Spherogel® CAA-HIC
column from Beckman combines
the advantages of HIC with a
packing material that gives you
superior recovery of both sample
mass and biological activity
in a fraction of the time it takes
with soft gels—and at room
temperature, too.
It's convenient

Prepacked and ready to use,
the HIC column is compatible
with a wide variety of solvents,
detergents, and denaturants.
A reversed-salt gradient gives
you the separations you need with
minimum sample preparation.
It’s biocompatible

Lab tests on Beckman LC
systems show that the mild elution
conditions used with this column
assure that proteins retain excel-
lent enzymatic activity. And since
separations are faster, you won't
be left in the coldroom while you
wait for results.
Ask for our new guide to HIC

Call or write Beckman
Instruments, Inc,, Altex Division,
1716 Fourth Street, Berkeley, CA
94710. (415) 527-5900. Offices
in major cities worldwide.

BECKMAN

©1985 Beckman Instruments, Inc. AX85-2047A
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ST ANOTHER ARTIST.

“Learn how to see,” counseled Leonardo DaVinci, “dare to think.” With pad and pen,
he recorded the flight of birds, the flow of water, the motion of man—advancing the
art of thinking with his scientific method. His insight brought knowledge that will stand
for all time.

His method is still the method of science. But the scientist has grown increasingly
distant from the world. Where once a keen eye and steady hand were enough, now
complex precision instruments intercede.

At Mettler, we keep the scientist close to his world. Our electronic analytical balances
have advanced the art of weighing. With one touch operation, they are easy to use.
Fast—four times faster than a mechanical. Accurate, everytime, as only a Mettler
can be. To make them dependable, we test each one for 400 hours, then back it with
Mettler technical service.

Because at Mettler, we don't want you to have to think about your balance. We
believe, no matter how complex, your tools should never interfere with your greatest
tool, your mind.

For the latest information on our electronic analyticals, contact Mettler Instrument
Corporation, Box 71, Hightstown, NJ 08520, 800-257-9535.
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Jouan...abetter
choice in Centrifugation

Over 60 years of manufacturing and marketing worldwide has
taught us that centrifuge users look for performance, versatility,
reliability, and an affordable price in their centrifuges.

At Jouan, performance means delivering the RCF to accomplish
separations quickly and efficiently. Versatility means the flex--
ibility to work with many sizes and types of samples, and reliability
means quality that gives years of quiet, trouble-free operation.

That's what Jouan delivers. Every time.

Each centrifuge is priced to be easy on your budget and covered
by our extraordinary warranty program.

Bench top, floor model, refrigerated or ventilated, no matter
what the style, if you're looking for a centrifuge, don't stop until
you see the better choice in centrifugation — from Jouan.

Call 800/662-7477 (VA 703/665-0863) or write Box 2716,
Winchester, VA 22601.

A4 Jouan, inc

Serving science worldwide for more than 60 years.
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Have you ever had an idea that could goes right to the source, with 10 to 15 already exist, you'd just have to invent it.
change the world, only to have someone years of data on every subject,from To find out about Dialog now; call

else beat you to it? After months of aerospace to zoology. Even if you're 800-3-DIALOG. Or write: Dialog, Dept. 21,
painstaking research, there’s nothing in a specialized area of research, you 3460 Hillview Ave,, Palo Alto, CA 94304.
more frustrating than reinventing the never know when you'll need some-

wheel. Again. thing from another field. With Dialog, % ®

DIALOG®is the online informa- it’s all available instantly. lﬂ'lm Find out about it.
tion system that can give you a flying Anyone can learn to use Dialog, A subsidiary of Lockheed Corp.
head start on your competition.Dialog  too.In fact, Dialog is so useful if it didn’t  ¢Diaiog information Services, inc. 1985

l

.

1

Guess who didn't
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THE THIRD ANNUAL CONGRESS FOR

AUTOMATION, SCALE-UP
and the ECONOMICS OF
BIOLOGICAL PROCESS ENGINEERING

JANUARY 30 - 31, 1986
BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND

A one and one half day congress following:
THE SIXTH ANNUAL CONGRESS FOR RECOMBINANT DNA RESEARCH
THE FIFTH ANNUAL CONGRESS FOR HYBRIDOMA RESEARCH

ORGANIZED BY SCHERAGO ASSOCIATES, INC.
in conjunction with GENETIC ENGINEERING NEWS

CHAIRMAN: Gerald L. Hawk, PhD, Zymark Corporation
TOPICS:

Cell Propagation e Fermentation e Cell Optimization e Cell
Characterization e Cell/Tissue Culture ® Process Monitoring
and Control e Automated Immunoassay e Purification e
Biosensors e Quality Assurance and Quality Control with
Respect to GMP & GLP e Regulation Economic Issues e
Packaging Technology e Data Reduction & Documentation

POSTER SESSIONS:

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until
the time of the meeting; however, only those accepted by Oct. 15 will be published in the program. Contact
Edward Ruffing, Scherago Associates, Inc. (212) 730-1050.

Registration Fee: $300.00 $-10-25
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., Automation, Scale-Up
[(dPleasereserve ____ space(s): Registration Fee must be included.

[J Please send Registration Application.
Cancellations must be received in writing by December 19, 1985.

Name

Dept.

Organization
Street
City State Zip
Telephone: ()

Return to:
Automation, Scale-Up; c/o Scherago Associates, Inc.
Dept. S-10-25, 1515 Broadway, New York, NY 10036 e (212) 730-1050
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Indisputably
the state-of-the-art osmometer:

The Wescor 5500 Vapor Pressure Osmometer

More and more clinical and re-
search laboratories have come to
realize that the modern method of
measuring osmolality is by vapor pres-
Sure depression.

Since Wescor pioneered routine vapor
pressure osmometry 10 years ago,
many improvements and refinements
have been made to enhance this tech-
nique. They are all embodied in the

state-of-the-art osmometer, the
Wescor Model 5500 Vapor Pressure Osmometer.
In side-by-side comparisons with freezing point
instruments, the Wescor 5500 is bound to win.
Here'’s why:

Excellent stability and simple operation.
Compact size.

Rapid measurement—results in one minute.
Freedom from measurement artifacts—ac-
cepts any biological fluid, including highly vi-
scous and complex samples, since the sample

is not altered physically during
measurement. (No freezing.)
Small sample requirement—nom-
inally 10 microliters, with capabil-
ity as small as 2 microliters.
Most reliable instrument—it’s elec-
tronic rather than mechanical and
has few moving parts.

Results guaranteed —Wescor guar-
antees precision of better than 1%
in the clinical range.

Contact us for our informative brochure on the
5500. Better yet, call our 800 number to arrange
a demonstration. Side-by-side if you like.
WESCOR, Inc., 459 South Main Street, Logan, UT
84321 USA. (801) 752-6011 or (800) 453-2725.
TWX 910 971 5870 WESCOR LOGA.

WESCTOR

Innovative instrumentation since 1973.
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Get purified, salt-free
<15 minutes with new

_Before
- Purification

ks
After =
Purification —

Agarose Gel Electrophoresis of
[**S]-End Labeled DNA Fragments Before
and After Purification on NENSORB™ 20 Cartridges




DNAorRNAin
NENSORB 20 cartridges

The new DuPont NENSORB™ 20 nucleic
acid purification cartridge purifies single or
double-stranded nucleic acids in one simple
step...without salt or ethanol precipitation.

NENSORB™ 20 is the first effective alternative to
tedious nucleic acid purification methods. For
example, samples with 1 ng to 20u.g of RNA or
DNA are generally purified in less than 15 minutes.
Conventional methods can take 30 to 60 minutes.
With NENSORB™ 20, salts and unincorporated
nucleotides pass through the cartridge; the proteins
bind irreversibly to the cartridge bed; and the
nucleic acid is eluted. It's that simple. You have salt-
free, biologically-active samples.

NENSORB™ 20 cartridges offer exceptional
reproducibility and recovery ranging from 60 to

90 percent. Reproducibility and recovery are
ensured by extensive quality control on every lot of
cartridges. This testing includes measuring sample
recovery and biological activity of purified DNA,
and testing that restriction enzyme is separated
from plasmid DNA. The convenient, disposable
NENSORB™ 20 cartridge can be used with syringe,
vacuum box or automated processor.

Call 1-800-237-8400
For more technical information on
NENSORB™ 20 call DuPont at
. 1-800-237-8400, or write Du Pont
Company, Biotechnology Systems,
. Leadtrack Room 20, 595 Colonial
Park Drive, Roswell, GA 30075.

NEN Research Products
Biotechnology Systems

REG. Us,. paT & TM. OFF
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NAPCO'’S SERIES 6000

WATER-JACKETED CO. INCUBATORS.

WHEN ABSOLUTE CHAMBER CONTROL
IS AN ABSOLUTE MUST.

When your incubation
technique requires absolute
accuracy in environmental
control, your equipment must
be able to deliver. Completely.
NAPCO Series 6000 incu-
bators can.

Series 6000 incubators
are water-jacketed CO, units
specifically designed to main-
tain precise temperature and
CO, control and high relative
humidity in applications that
can't tolerate “almost’

1984 NAPCO

A dual-temperature
sensing system is responsible
for precise chamber monitor-
ing. Sensors are positioned
not only in the water jacket
but in each separate chamber
as well. Should temperature
drift, audible and visible
alarms sound an alert.

But, precise temperature
control is only part of the
story. A unique air-flow sys-
tem assures very high relative
humidity levels. And, an auto-
matic CO, closed-loop con-
trol system keeps CO»
tension within 0.1%.

To further discourage
contamination, the 6000
series employs a strict mod-
ular design. The double-
walled interior chamber bolts
into an insulated exterior
assembly, effectively isolating
it from ambient conditions.

The 6000 series CO»
incubators from NAPCO.
When absolute integrity is a
must.

Call or write for more
information.

®

NATIONAL APPLIANCE COMPANY
10855 S.W. Greenburg Road
Portland, OR 97223-0002

Toll-free phone: 800-547-2555
Phone: 503-639-3161

Telex: 151144




FOR CONTINUOUS DOSING, CONVENIENCE, AND RESULTS...

ALZET OSMOTIC PUMPS DELIVER:

CONTINUOUS DOSING

Alzet Osmotic Pumps offer the
choice of 1-4 weeks of delivery, night
and day, for continuous presence of
even the shortest half-life agent.
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Implantation can be completed in less
than one minute. It is easily mastered.
ALZA Corporation loans free of charge
a videocassette showing subcutaneous
and other implantation procedures.

RESULTS

Multiday infusions insure that you
measure the fully-developed actions of
your test agent in the steady-state.
Single-dose studies are useful, but the
actions of many agents are far from
fully developed by a single dose. The
Alzet Osmotic Pumps have demon-
strated their ability to deliver good

resultsin nearly a thousand publications.

NEW APPLICATIONS

Alzet Osmotic Pumps are now being
used for direct tissue microperfusion
with labelled amino acids and other
precursors to demonstrate in vivo bio-
synthesis. Another new application of
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the pumps is localized drug delivery
to the rat kidney via renal arterial
infusion.

To place an order, call toll-free
800-227-9953. In California, Alaska
& Hawaii call collect (415) 494-5067.
For more information mail the
coupon below.

OSMOTIC PUMPS

Please send me information
on the Alzet Osmotic Pumps.

Name.

Affiliation

Addres

City. State Zip. .
Mail to:  ALZA Corporation

Dept. Y, PO. Box 10950
950 Page Mill Rd.
Palo Alto, CA 94303-0802
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Now you can synthesize DNA by

B-cyanoethyl amidite or phosphotriester

chemistries on a single system.

The Model 8600 DNA Synthesizer
Jrom Biosearch is preprogrammed
Jor both synthesis protocols. Choose
the one best suited to your needs
and optimize DNA fragment length
or synthesis cycle time.

If your requirements call for long DNA
fragments, Biosearch’s B-cyanoethyl ami-
dite chemistry makes it possible to synthe-
size fragments well in excess of 150 bases
with 250 O.D. or more of product—and
a cycle time less than 6 minutes. These
long fragments can be used to synthesize
whole genes more easily by reducing the
number of enzymatic ligations required,
with a concomitant decrease in the num-
ber of purification steps.

Electrophboresis
gel results for 150-
base polynucleo-
py tide synthesized
by B-cyanoethyl
amidite chemistry,

Is

On the other hand, if your need is for
rapid, economical short-chain syntheses,
Biosearch’s new optimized phosphotries-
ter chemistry can simplify the routine syn-
thesis of oligonucleotide fragments up to
50 bases. You can expect reliable results
in a cycle time of less than 7 minutes, with
fewer steps and fewer reagents utilized.

And youre not limited to these two
protocols. Since the 8600 is fully program-
mable, you can modify stored chemistries
or develop your own as required. This
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flexibility will allow you to keep abreast
and take advantage of new advances
in DNA synthesis.

Electrophoresis
gel results for 35 -
o base oligonucleo-
tide synthesized
by optimized
phosphotriester
method.

Whatever method you choose, you'll
find that the 8600 makes it easier to obtain
higher yields and faster cycles with auto-
mated mixed probe synthesis, automatic
deprotection and cleavage, and simulta-
neous, four-column synthesis.

Biosearch also provides high-purity;
high-stability reagents for both B-cyanoethyl
amidite and phosphotriester chemistries.
Moreover, each 8600 system is supported
by a worldwide network of experienced
technical personnel.

Biosearch—-better ways to synthesize
biomolecules.

For complete information on the Model
8600 DNA Synthesizer, contact Biosearch
at one of the numbers listed below.

In US. and Canada

BIOSEARCH, Inc.

2980 Kerner Blvd.

San Rafael, California 94901 USA

Telephone: Toll Free (800) 227-2624
In California @15) 459-3907

In Europe

New Brunswick Scientific (UK) LTD.

6 Colonial Way

Watford

Hertfordshire WD2 4PT, England
Telephone: 0923 23293

Telex 894187 Brunco G

T
o
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Model 8600 DNA
Synthesizer




Name the computer

that’s so modular and
expandable it lets you

upgrade from 16-bit to
32-bit processing...

Expand from .5 to 7 Mbytes
of memory...

Or go from monochrome display
to high-resolution color graphics...

All in a snap...




Introducing the HP 9000 Series 300

The computer that

Starting right now, HP is going to change your thinking
on the ways that computers can change. Because now, there’s
a computer system so easy-to-configure that it meets
today’s application requirements quickly and cost-effectively,
and so modular and expandable that it embraces future
application needs as well. Whatever the job at hand —
advanced CAD and measurement automation, or word
processing, spread sheets, and database management —
the new HP 9000 Series 300 is equal to the challenge.

Your pick of processing power.
The Series 300 offers you the appropriate processing

power for the job, running your choice of two Motorola Changing CPUs in the HP 9000 Series 300 is a snap. You simply
microproc&ssors: the 68010 16/32 bit and the 68020 32 bit. plug in a new card set and, with object code compatibility, you shift
You can start with the 68010 and easily upgrade to the from a 68010 running ar 10 MHz to a 68020 running at 16.6 MHz.
68020 when more processing power is required. Just as

important, you have complete object code compatibility Adding peripherals is easy.

across the product line. So when you change processors,
there’s no need to recompile.

The Series 300 has the built-in interfaces to handle
HP’s large, fully compatible family of peripherals. There
are many compatible monitors of varying resolution, too,
so you can go from 12-inch monochromatic display all
the way to high-speed, high-resolution color graphics.




loves changes

In addition, there are a number of HP peripherals for you
to choose from: input and mass storage devices, plotters,
printers, and more.

Productive programming language options.
You also have a complete set of programming language
tools to work with, to help you better meet the needs of
your application. For instance, the Series 300 runs HP
BASIC, as well as HP-UX — HP’s robust version of AT&I’s
System V UNIX™ operating system. And HP-UX
supports industry standard programming languages, t00 —
FORTRAN 77, Pascal, and C.

Link entire systems, not just users.

The Series 300 is designed to be linked with other systems.
Your initial application may call for a simple, single-user
system. But the Series 300 has what it takes to grow into
a sophisticated 100-node LAN based on IEEE 802.3 or
Ethernet™ With LAN, the Series 300 can share data
with the Series 200 and 500 computers in the HP 9000
family, plus the popular HP 1000 and 3000 family.

Consistent HP quality.

With the HP Series 300, you can count on cost of
maintenance below 4 percent, the result of exceptional
HP product quality, uniformly maintained with exacting
tests in temperature, shock, humidity, altitude, and many
others. Couple this with our complete service and support
package and you have still more reasons to go with HP.

Call us today!

Choose the system that will change to meet the applica-
tion requirements of you, your users, and your customers
today and tomorrow. Call your local HP sales office listed
in the white pages. Or call 1-800-522-FAST (in Colorado,
223-9717 collect) for the number of the sales office
nearest you.

Now, get data on-line, 24 hours a day!

For immediate information, use your computer and
modem and dial 1-800-367-7646 (1200 baud, 7 bits even
parity, 1 stop bit). In Colorado call 1-800-523-1724.
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The new
MICRO-ISOLATOR System:
A revolutionary breakthrough in
animal housing.

A simple and versatile animal housing system
that offers greater microbiological control than
complex barrier rooms... but without the incon-
venience and inefficiency that barrier rooms
impose by limiting the movement of people
and animals.

The Principle

In effect, the MICRO-ISOLATOR System involves the
use of durable filter-topped cages that function as
“giant Petri dishes,” which are only opened within a
Class 100 workbench by personnel who observe
aseptic technique at all times* There are many benefits
to this unique miniaturization strategy. For example, ani-
mals from multiple sources with different microbiologi-
cal profiles have been housed in the same room without
cross contamination. Likewise, investigators can
experimentally infect animals in different MICRO-
ISOLATORS within the same room without interfering
with one another’s research... and all of this can be
accomplished without the inconvenience of requiring
personnel to shower into or out of the room. Also, since

all manipulations are conducted in a Class 100 work-
bench, individuals allergic to animals are protected
from dander and therefore are able to work in comfort.

The complete MICRO-ISOLATOR System consists
of the individual MICRO-ISOLATOR housing units, the
STAY.CLEAN™ Laminar Flow Workbench, and the
service cart.

The MICRO-ISOLATOR Units

This system consists of an autoclavable plastic cage
and plastic filter frame with a static filter (now designed
for rapid replacement of the filter material), plus the
usual cage accessories. The plastic filter frame over-
laps the bottom portion of the cage and effectively
forms a giant Petri dish-like structure. Result: there is an
effective protection against microbial contamination
while still allowing for substantial gaseous interchange.
The MICRO-ISOLATOR is, in other words, a protected
microenvironment within any insect-controlled
macroenvironment.

MICRO-ISOLATOR units, fabricated of autoclavable
plastic material, are now available for mice, rats,
hamsters, and guinea pigs.




The Service Cart

The service cart completes
the MICRO-ISOLATOR
System by simplifying the
movement of all necessary
supplies to the laminar flow
workbench for servicing the
MICRO-ISOLATOR units.

—
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Fdr Mbi'é Information
- Write or call Lab Products, Inc,,
ring alley Avenue, PO. Box 808,

srsey 07607 or complete the coupon
-4600 or 800/526-0469.




Nothing to get
excited about.

When you check for media con-
tamination, Millipore helps you see
the most exciting thing of all: noth-
ing. At Millipore, we provide a full
line of sterilizing filtration products
and high performance water purifi-
cation systems, backed by the most
accessible applications support in
the business. All to help you prop-
agate even the most sensitive of
cell lines.

Sterilizing filtration with virtually
no protein loss.

Millipore filtration products sterilize
from 1 ml up to 300 liters of media
with virtually no protein loss. The
exclusive low-extractable Durapore®

membrane is the lowest protein-
binding membrane available. And
all filter units are pressure-driven

to minimize foaming and the result-
ing protein denaturation common
with vacuum devices.

Milli-Q® water maximizes cell
growth.

Studies* document that Milli-Q wa-
ter offers both higher growth rates
and higher cell concentrations than
even double-distilled. The system
provides pyrogen-free, 18-megohm
water—on demand—at up to 1.5
liters per minute.

Technical Service HOTLINE. For
expert answers.

Just call 1-800-225-1380. Talk di-
rectly to our cell culture specialists
about anything from media
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© 1985 Millipore Corporation

preparation to cell concentration. In
Massachusetts dial (617) 275-9200.
And be sure to ask for our new Life

Science ‘'Special Value” catalogue.

*Scientific data available upon request.

MILLIPORE

See us at ASCB in Atlanta, Booths 806 and 808.
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DESK DIARY

Use it every day. Or give it as a gift!

The 1986 AAAS Desk Diary is expensively
hardbound and elegantly designed. It's a one-of-
a-kind collection of science trivia and science
fact. Filled with fascinating photos and intriguing
information.

Best of all, it's planned to be practical. Durable
binding that lies flat. And each week'’s
appointments displayed at a glance.

Features:

64 Science Pho‘gos in Full Color
Hundreds of Dates in Science History
Elegant Hard-Cover Binding
Ribbon.Marker
Hourly Appointment Blocks
Week-At-A-Glance Spreads
Appendix of Science Information
144 Pages in All

AMERICAN
ASSS}C{,‘I ATION

THE
ADVANCEMENT
OF SCIENCE

[986

DESK DIARY

'AAAS fary

Post Office Box 616
Holmes. Pennsylvania 19043

Please send me ____________ copies of the 1986 AAAS Desk Diary.
AAAS Member Price: $19.70 each ($17.95 plus $1.75 shipping &
handling).

Non-Member Price: $21.70 each ($19.95 plus $1.75 shipping &
handling).

Total amount of order: . Diaries at
$ each=$§

O Enclosed is my check or money order payable to AAAS Desk Diary.
O Charge my 0 Visa O Mastercard
Card no.

Expiration Date ______________ Signature

Name
Street
City /State /Zip
Telephone

O Please send me information about multiple order discounts (10 copies or more)

Desk Diary shipments will begin mid-September. Quantities will be limited. so
reserve your copies now.

ADDOS85



Observe.
Manipulate.
Analyze.

Only from Zeiss. Examine specimens with world-famous optics.
Reproducibly inject small doses of material into cells.

Analyze with solid-state imaging or photomultiplier systems.
For details, call the Micro Department at Zeiss

or your local Zeiss Dealer.

Carl Zeiss, Inc., §
One Zeiss Drive SRR SENS
Thornwood, NY 10594 § i AT
(914) 747-1800 West Germany

reosd o

For literature circle reader service number 115
For a demonstration circle reader service number 116
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SCIENCE

Scientific Literacy

It is time to consider the problem of biconceptual education. The world
today is divided into two conceptual groups, the scientist and the nonscien-
tist, and the communication gap between them is wide and serious. It is not
a problem of respect for scientists. We scientists get all the respect we
need—any more is likely to make us candidates for television commercials.
I am not saying that lawyers should start reading the Physical Review
Letters or mayors the Journal of the American Chemical Society. What
concerns me is that some of the fundamental concepts and methodologies of
science are outside the understanding of the vast majority of the population,
including its opinion-makers. ,

For example, scientists in every discipline understand that certain
decisions that must be made are associated with some level of risk, but we
watch with consternation as society acts as if zero risk could be achieved.
The same parents, for instance, who drive their children to school without
seat belts demand a flat statement of certainty about the risk posed to their
children by being in school with a child with AIDS. The ever-rising levels of
malpractice awards are based on the premise that if doctors are punished
enough they will become perfect, but ignore the possible outcome that the
consequent fee increases will inhibit those with marginal incomes from
going to the doctor. Living near a nuclear power plant may be safer than
attending a rock concert, but what television viewer would believe that?

A second example is the methodology of ‘‘the control.”” When Pasteur
was ready to test his anthrax vaccine he infected both the previously
immunized sheep and some nonimmunized controls. The fact that the
former lived and the latter died showed that he had made an effective
vaccine. Political and civic decisions are frequently made, however, with no
attempt to obtain a control sample, which would help determine the efficacy
of a course of action. I attended a school board meeting at which a new math
program was proposed. A board member suggested that students be divided
by lot into two groups, one group to be taught by the new math and one by
the old math, with some evaluation at the end of the year. He was
denounced by almost everyone at the meeting because one should not
conduct ‘‘a lottery with students’ lives.”” Prison programs on rehabilitation,
medicare programs to balance costs, bilingual education programs, and
many other worthy enterprises might be better handled, and more readily
improved, if the initial experiments had appropriate controls.

These two examples of scientific concepts are directly transferable
to public policy and should be taught to students at the elementary,
high school, and college levels. They should be part of a screening test
for television anchors, judges, and gubernatorial candidates. Instead,
most schools today are diminishing science requirements. Even at the
college level, the few universities that have general education requirements
allow them to be satisfied by tourist-bus surveys of the wonders of
astronomy or the marvels of the body, rather than by a more demanding
course in the simple logic of science. Judges and legislators with little or no
scientific training are making sweeping decisions on risks to the environ-
ment and from nuclear war and industrial accidents. Common sense would
argue that an organization such as the Environmental Protection Agency
should list the major hazards to health and evaluate them systematically,
taking the most important first instead of the most recent headline case.

Scientists will be denounced for trying to introduce cold-blooded reason
into an area in which warm-blooded humanity is supposed to reign supreme.
But warm emotion frequently gives way to hot-headed anger and even
bigotry. The scientific method has been the most effective means of
overcoming poverty, starvation, and disease. Even those who are not
professional scientists can understand its fundamental concepts, which will
aid their decision-making in an increasingly difficult and technological
world. It is time to bridge the ‘‘concept gap’’ by improving scientific
literacy.—DANIEL E. KOSHLAND, JR.



ACADEMIC PRESS

announces the publication of three new journals in 1986...
COMPUTER SPEECH AND LANGUAGE

EDITORS: Professor Frank Fallside
University Engineering Department, Trumpington Street, Cambridge, CB2 1PZ, U K.

Dr. Stephen E. Levinson
Acoustics Research Department, AT & T Bell Laboratories, 600 Mountain Avenue, Murray Hill, New Jersey 07974, U.S.A.

The purpose of the journal Computer Speech and Language will be to publish reports of original research related to
quantitative descriptions of the recognition, understanding, production and coding of speech by humans and/or machines.

The speech sciences have a long history but it is only relatively recently that experimentation with complex models of
speech processes has become feasible. At present such research is carried out somewhat separately by practitioners of
Artificial Intelligence, Computer Science, Electronic Engineering, Linguistics, Phonetics and Psychology. Appropriate
areas of investigation include the use of constructive mathematical analyses, computer simulations, algorithms for pattern
analysis, syntactic and linguistic structures, the establishment of models of human performance and the use of computers
in measurements.

Volume 1, 1986, 4 issues £60.00 (U.K.)/$97.50 (Overseas)

MECHANICAL SYSTEMS AND SIGNAL PROCESSING

EDITOR: Professor Simon Braun
Faculty of Mechanical Engineering, Technion, Haifa 32 000, Israel

Mechanical Systems and Signal Processing will aim to provide a forum for engineers and scientists dealing with
research/development and industrial applications in the field of Mechanical Sciences. Intended as a companion to the
Journal of Sound and Vibration, it will be orientated towards those involved with experimental aspects. The main areas to
be covered are: machine dynamics and test methods, structural integrity and analysis, vibration monitoring and
diagnostics, dynamic properties of materials, acoustic aspects of machines and components, dynamic phenomena.

MICROBIAL PATHOGENESIS
Molecular and Cellular Biology of Infectiouns Disease

EDITORS-IN-CHIEF: Professor Helena Mikeli and Professor Neal Nathanson

Microbial Pathogenesis aims at being an active participant in the international research effort towards understanding
infectious disease at the molecular level. High quality, originality of ideas, and significance to the field will be the foremost
criteria for publication. On the other hand, the journal will make every effort at critical review and speedy handling of
papers submitted.

Volume 1, 1986, 6 issues, £80.00 (U.K.)/$120.00 (Overseas)

Also available . . .

JOURNAL OF SYMBOLIC SUPERLATTICES AND
COMPUTATION MICROSTRUCTURES

EDITOR: B. Buchberger EDITOR-IN-CHIEF: John D. Dow

Journal of Symbolic Computation publishes original articles on all Superlattices and Microstructures is the research journal devoted
aspects of the algorithmic treatment of symbolic objects (terms, to the physics, chemistry, materials science, and electrical
formulae, programs, and algebraic and geometrical objects), engineering of submicron structures. It deals not only with
placing emphasis on the mathematical foundation, correctness, semiconductors but also with materials possessing metallic,

and complexity of new sequential and parallel algorithms for insulating and superconducting properties.

symbolic computation. Volume 2, 1986, 6 issues, £75.00 (UK)/$132.00 (Overseas)

Volume 2, 1986, 4 issues, £60.00 (UK)/$95.00 (Overseas)

For subscription details, sample copies and instructions to Authors please write to either of the
following offices:
Academic Press, Inc., Journal Promotion Department, 1250 Sixth Avenue, San Diego, CA 92101, U.S.A.

Academic Press, Inc. (London) Ltd, Journal Marketing Department, 24-28 Oval Road,
London NW1 7DX, U.K. JMD/1085/433
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