


What a difference

You'll really appreciate the
difference a J Series high-
speed or large-capacity cen-
trifuge can make in your lab.

For one thing, they are
different. They're designed
that way. With a lot of atten-
tion to little details that make
a big difference when you
use a centrifuge day after day

Like being able to set the
controls in any order you want.
Or attach the rotors with speed
and ease.

And ] Series centrifuges accept
a full range of standard rotors,
plus some very different ones.
Counterflow centrifugal elutriation
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heat? Their efficient design

TBECKMAN sesomme

means they don't have to
work as hard to do the job.

All in all, we've done quite
a lot to make the ] Series
friendly. And much more
productive.

Find out what a difference
a ] makes. Contact Beckman
| Instruments, Inc,, Spinco

Division, 1050 Page Mill Road,

Palo Alto, CA 94304. (800)

742-2345. Offices worldwide.
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for living cell separation is a good
example. So is our high-force
rotor for mini-preps.

We've even made the ] Series
easier to live with. They re quieter;
accelerate and decelerate faster,
and put out less heat. Why less
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Choosing the right Electrophoresis Power Supply
can add a special lustre and brilliance to your work.
And no one but E-C provides so many unique
settings in Constant Power, Constant Current, and
Constant Voltage to choose from. Eighteen different
models from the gem-like EC103 at $250 to the
Hope Diamond of Electrophoresis Power Supplies,
the $2,595 EC650 Constant Power Supply.

For a look at every facet of the E-C Power Supply
capability, call 1-800-EC RANGE toll-free for our
complete Power Supply Catalog. In Florida, call
1-813-344-1644. E-C Apparatus Corp., 3831 Tyrone
Blvd. N., St. Petersburg, FL 33709, Telex: 51-4736
HALA
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"“Never Mind The Jewels . . . We Want
The EG650 Power Supply!”

EC650 Constant Power Supply
6000 Volts 200 Watts 350 milliAmps
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COVER A section through the head of a cricket frog shows the eighth cranial
nerve piercing the skull between the inner ear and brain case. The amphibian papilla,
an auditory organ, lies in the chamber above the nerve. Below, the larynx opens into
the mouth. The auditory and vocal systems coevolve to match call frequency with
tuning of the ear. See page 1786. [Histology and photograph by Blinda McClelland
and Walter Wilczynski, Department of Psychology, University of Texas, Austin
78712]

1770 Anomalous Upstream Retroflection in the Agulhas Current:
J. R. E. LuTJEHARMS AND R. C. VAN BALLEGOOYEN
1772 Regeneration of Sensory Hair Cells After Acoustic Trauma: J. T. CORWIN AND
D. A. COTANCHE
1774 Hair Cell Regeneration After Acoustic Trauma in Adult Coturnix Quail:
B. M. RvaLs anD E. W. RUBEL
1776 A Point Mutation in the c-myc Locus of a Burkitt Lymphoma Abolishes Binding
of a Nuclear Protein: M. Zajac-KAYE, E. P. GELMANN, D. LEVENS
1780 Restricted Lateral Diffusion of PH-20, a PI-Anchored Sperm Membrane Protein:
B. M. PHELPS, P. PRIMAKOFF, D. E. KorPEL, M. G. Low, D. G. MYLES
1782 The a Subunit of the GTP Binding Protein Activates Muscarinic Potassium
Channels of the Atrium: E. CERBAL, U. KLOCKNER, G. ISENBERG
1784 Astrocyte Mitogen Inhibitor Related to Epidermal Growth Factor Receptor:
M. NIETO-SAMPEDRO
1786 Coevolution of Sender and Receiver: Effect on Local Mate Preference in Cricket
Frogs: M. J. RYaAN AND W. WILCZYNSKI
1788 Production of Stable Rabbit-Mouse Hybridomas That Secrete Rabbit mAb of
Defined Specificity: T. J. G. RAYBOULD AND M. TAKAHASHI
1790 A New Specimen of Archaeopteryx: P. WELLNHOFER
1792  Neuroregulatory and Neuropathological Actions of the Ether-Phospholipid
Platelet-Activating Factor: E. KORNECKI AND Y. H. EHRLICH
Technical Comments 1795 Amplification of c-erbB-2 and Aggressive Human Breast Tumors?: 1. U. AL,
G. CaMpPBELL, R. LIDEREAU, R. CALLAHAN; D. J. SLAMON AND G. M. CLARK
AAAS Meetings 1800 1989 AAAS Annual Meeting: Call for Papers
Book Reviews 1801 Toward a New Philosophy of Biology, reviewed by F. J. AYALA @ Neural
Darwinism, W. H. CALVIN ® Sociology and Scientism, B. LASLETT ® Books
Received
Products & Materials 1806 Electrophoresis Power Supply ® Molecular Modeling and Graphics Software ®
Reaction Calorimeter ® Cryogenic Labware ® Autoradiographic
Image Intensifier @ Laser Scanning Microscope ® Protein Purification System 8
Literature
Author Index to Volume 240 is found on pages I-X
Information for Contributors is found on pages XI-XII
Board of Directors Floyd E. gloom Editorial Board Board of Reviewing Corey S. Goodman Yeshayau Pocker
. N Mary E. Clutter . . Editors Jack Gorski Michael I. Posner
Sheila E. Widnall Elizabeth E. Baile
Retiring President, ,E‘A‘ﬁgf:::'grzt;z:gf: David Baltimore Y John Abelson St.ephen J. Gould Jean Paul Revel
Chairman °d S. William F. Brinkman Qais Al-Awgati vk i Russell Ross
Beatrix A. Hamburg E. Margaret Burbidge Don L. Anderson Gloria Heppner James E. Rothman
Waltgr E. Massey Donald N. Langenberg Phili p é’ Convers eg Stephén J. Benkovic Eric F. Johnson Daniel V. Santi
President William T. Golden Joseph L. Goldstein Floyd E. Bloom Konrad B. Krauskopt Thomas C. Schelling
Richard C. Atkinson Treasurer F. Clark Howell James J. Bull g:;":: fb;z:mgs m anri:: t‘ gcr}tv':artz
President-el ) - ) : rnon L. Smi
resident-elect Alvin W Trlvglplece ti:':i'?o;g?’ Jr g:ﬁ;:fj Féi;argg Karl L. Magleby Otto T. Solbrig
Executive Officer Oliver E. Nelson John M: Coffin Philippa Marrac_k prgr} T. N Tjian
Helen M. Ranney Bruce F. Eldridge Joseph B. Martin Virginia Trimble
David M. Raup Paul T. Englund J°h". C. Mc.Gm. Geerat J. Vermeij
Howard A. Schneiderman Theodore H. Geballe Mortimer Mishkin Harold Weintraub
Larry L. Smarr Roger I. M. Glass Jiri Novotny : Irving L. Welssfnar_1
Robert M. Solow Stephen P. Goff gordon H. Orians George M. Whitesides
p arl O. Pabo Owen N. Witte
James D. Watson Robert B. Goldberg John S. Pearse William B. Wood

24 JUNE 1988

TABLE OF CONTENTS 1709



Single step purification

QIAGEN disposables transform cumbersome
daily nucleic acid preparations into an easy,
timesaving and inexpensive job. Picogram to
milligram amounts of plasmid DNA, A-DNA,
genomic DNA or RNA can be directly isolated
and purified from cleared cell lysates in one
step due to QIAGENs extended separation
range (see fig.).

QIAGEN-tips and -packs, which fit on conven-
tional pipettes or syringes, contain an anion-
exchange resin, patented to DIAGEN, for solid
phase extraction of nucleic acids. Expensive
equipment such as ultracentrifuges, HPLC/
FPLC" or reagentslike CsCl and phenol are no
longer required.

Very high purity, excellent yields and superior
biological activity of nucleic acids are routinely
achieved in 10 minutes:

1. Adsorb the lysate to QIAGEN.
2. Wash away impurities.
3. Elute the desired nucleic acid.

02 04 06 08 10
Elution profiles in a NaCl-gradient at pH 7.0

Biological activity

The quality of QIAGEN purified nucleic acids
has been tested with more than 50 different
restriction endonucleases, several polymer-
ases, DNA ligases, phosphatases, kinases,
and reverse transcriptases. Outstanding effi-
ciency was obtained in all cases

in CA call (818) 508-5258

toll-fre
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800) 426
Fax (818) 508

tips

QIAGEN-tip 5 and QIAGEN-tip 20 are pre-
packed pipette tips, with a capacity of 5 and
20 ug of nucleic acids respectively, which fiton
variable volume pipettes. The entire proce-
dure is performed simply by pipetting the ap-
propriate solution in and out.

packs

QIAGEN-pack 100 and QIAGEN-pack 500 are
small cartridges which fit on disposable
syringes. The binding capacities are 100 and
500 pg of nucleic acids respectively.

tubes

QIAGEN-tube 20 is an Eppendorf™ tube con-
taining resin sufficient to adsorb 20 pg of high
molecular weight genomic DNA (50-200 kb) in
a simple and gentle batch procedure.

For free samples and application protocols
contact DIAGEN

DIAGEN GmbH
Niederheider StraBe 3
P.0.Box 13 02 47
4000 Dusselc
Phone ((
Telex
Teletax (0)211




Hawaiian-Emperor corals

ORALS did not begin building
‘ reefs along the Hawaiian-Em-

peror chain until the early Oligo-
cene, even though conditions conducive
to coral growth—warm, tropical, shal-
low seas—probably existed there (page
1737). This chain includes islands,
drowned atolls, and seamounts that
formed as the Pacific Plate moved over
a hot spot'in the ocean: the oldest (most
northerly) volcanic edifice formed more
than 60 million years ago; today Hawaii
is over the hot spot. In the fossil record
from northern seamounts, there are no
signs of reef-building corals; the earliest
evidence of such corals in the chain is in
those seamounts that formed 34 million
years ago. Grigg suggests that when in
the Oligocene ocean circulation
changed in both strength and direction,
current patterns were altered, and these,
in turn, facilitated transport and dis-
persal of coral larvae eastward from
islands in the Indo-West Pacific (IWP)
where such corals were abundant and
diverse. The Hawaiian archipelago is
still relatively isolated and even today
supports only 10% as many reef-build-
ing species as live in the IWP. All
species established during the Pleisto-
cene and 30% of those established dur-
ing the Pliocene are still present on
Hawaiian islands.

Stars: the inside story

UCLEAR reactions deep inside
Nstars causc stars to shine, but

the opacity of star material pre-
vents direct observation of the stellar
core (page 1743). With time, however,
deep material is mixed to the surface
where it radiates light characteristic of
its chemical composition. From this it is
possible to determine what makes up
the star surface. As stars evolve, they
convert hydrogen to helium, helium to
carbon and oxygen, and these to heavier
clements. Wallerstein  discusses  the
compositions of stellar atmospheres as
they relate to various stages in stellar
evolution, the variations in their stabil-
itics, and some causes of forms that
mixing can take within stars. Just as
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stars cvolve, so must theories of the
star-formation process.

Deuterium on Mars

THB ratio of deuterium to hydro-
gen (D/H) on Mars has been
measured; it is about six times
the ratio of these isotopes on the carth
(page 1767). If it is assumed that the
martian ratio was once more earth-like,
then hydrogen must have escaped more
rapidly from the red planct in the past
than 1t does now to account for the
observed D/H. Calculations by Owen et
al. show that the escape rate of hydro-
gen in the planet’s distant past (for
about a billion years after the planet
formed) should have been 200 times
the present rate in order to account for
both the current D/H and also the
requirement that large amounts of run-
ning water were present on the planet
long enough to erode its surface. At the
time that the planet had a wet surface, it
also likely had a dense and warm atmo-
sphere, conditions favoring the more
rapid escape of hydrogen.

Hair cells and hearing

IRDS that have suffered acoustic
B traumas from steady exposure to

loud sounds can regain their
hearing; new evidence suggests that re-
placement of hair cells is associated with
recovery (pages 1772 and 1774). Hair
cells transduce acoustic stimuli into
electric activity and were once consid-
cred unregenerable, but studies in
young chickens (Corwin and Cotanche)
and adult quails (Ryals and Rubel) doc-
ument both destruction of hair cells in
the cochleae of traumatized ears and
appearance of new hair cells at lesion
sites. Cell regencration and the restora-
tion of hearing to normal levels fol-
lowed the same time course in chickens,
with both being complete 10 days after
trauma. The source of new hair cells
may be supporting cells or some other
stem cells at the lesion site. In mammals
as in birds, hair cell production was
thought to be complete after the post-
natal period. If mammalian hair cells

can also be induced to regenerate, there
may be some hope that hearing losses
caused by certain discases, loud sounds,
antibiotic treatments, and aging might
be reversed.

Leaping lovers

HEN male cricket frogs adver-
‘}‘; tise for mates, the dominant
frequency of the advertise-
ment call is one to which the cars of the
females of their species are most attuned
(cover) (page 1786). In many animals,
the match of songs sung and songs
received correlates with body size, and
this congruence is simply one of the
several incidental effects (along with
brain size, metabolic rate, and territory
size) of the individual’s body size. How-
ever, in the case of the cricket frogs,
Ryan and Wilczynski show that the
match of signals and receivers is unrelat-
ed to body size and has apparently
evolved independently. This appears to
help cricket frogs that live in close prox-
imity maintain distinctions even at the
subspecies level: song preferences mini-
mize cross-breeding.

Rabbit-mouse
hybridomas

ECHNOLOGIC problems have
I been removed from the prepara-
tion of rabbit-mouse hybrid-
omas, cell lines capable of secreting a
single species of rabbit antibody with
specificity for a given antigen (page
1788). Conditions for preparing and
stabilizing the lines of hybrid cells,
made from rabbit antibody-producing
cells and mouse mycloma cells, and for
isolating the monoclonal antibodies
that they secrete are described by Ray-
bould and Takahashi. This type of hy-
bridoma has been long-sought, because
rabbits are not known to make myelo-
mas and mice cannot make antibodies
to certain important antigens. Rabbit
monoclonal antibodies will be uscful
both as resecarch and diagnostic re-
agents: they are very stable and proce-
dures for preparing their reactive frag-
ments are already well established.
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For the right answer to any sample
or reagent preparation question. ..

Chemical 1414 Harbour Way South Also in Rockville Centre, NY; Hornsby, Australia; Vienna,

Division Richmond, CA 94804 Austria; Mississauga, Canada; Watford, England; Munich,
(415) 232-7000 Germany; Hong Kong; Milan, italy; Tokyo, Japan; Utrecht,
800-843-1412 The Netherlands; and Glattbrugg, Switzerland.

It’s the Chemistry that Counts”
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World Gas Conference

he International Gas Union held its triennial meeting in Washington, D.C., 5t0 9

June. Talks by high-level participants among those present from 46 member

countries provided a view of the increasing role of natural gas in the world’s energy
economy. Of special interest were presentations by speakers from Western Europe and the
Soviet Union. West Germany, France, and Italy are major importers of hydrocarbons, and
the Soviet Union has the world’s largest total fossil energy reserves.

From the tenor of the talks, it was clear that the people of Western Europe are intent on
maximizing the security of energy supplies. Thus six nations, including France and West
Germany, have entered into a 27-year contract to obtain part of their natural gas from the
Norwegian-controlled giant Troll field located in the North Sea. This source will supple-
ment gas currently being obtained from the Soviet Union, the Netherlands, Algeria, and
Libya. Western Europe as a consumer is in the agreeable position of being in the midst of a
huge and enduring gas glut. The use of this fuel is expanding, replacing fuel oil and some
coal in boilers and being employed increasingly in home heating. The change is not rapid,
but it progresses and additional countries, including Spain and Greece, will be served.

The most significant talk at the conference was delivered by V. S. Chernomyrdin,
Minister of the Gas Industry in the Soviet Union. He told of Soviet plans for production
and use of his country’s enormous proven reserves of hydrocarbons. Proven reserves change
with price, technology, and exploration, but the probabilities are that the Soviet Union will
retain a huge margin over the United States. The Soviets have a large unexplored continental
shelf, and their technology is evolving and improving.

About 60 percent of that country’s gas is located in northern Siberia, above the Arctic
Circle, much of it near the mouth of the River Ob. Conditions there are extreme. For 3
months of the year, winds blow with hurricane force. The mean annual temperature is
—10°C. The permafrost is deep and heterogeneous, including pockets of brine. Neverthe-
less, the construction of production platforms, pipelines, and pumping stations is proceed-
ing. Large segments of the production platforms, weighing 1000 metric tons or more, are
fabricated in factories 1500 kilometers south of the gas fields. During the summer thaw,
they are floated on pontoons northward on the River Ob. In the winter, they are conveyed
on special trucks to the fields. From each platform about 20 wells are drilled employing
controlled directional drilling. In addition to methane, the wells will produce substantial
amounts of gas liquids. To bring the gas west from fields on the Yamal Peninsula, it is
planned by 1996 to lay six pipelines, 1420 millimeters in diameter, operating at pressures of
75 atmospheres. The pipelines will pass through the Gulf of Baidarak, which for most of the
year is covered with drift ice.

This year the Soviet Union will produce about 26 trillion cubic feet (tcf) of natural gas
(about 50 percent more than the U.S. production. In succeeding years, production will
increase steadily, exceeding 35.3 tcf in the 1990s, with growth to continue beyond the year
2000. In 1987 the share of gas in energy use in the Soviet Union amounted to 36 percent
with a projected share of 40 percent in 1990. Environmental considerations and the
Chernobyl incident have spurred use in the generation of electric power. From 1984 to
1987, consumption for that purpose increased about 37 percent. Future substantial markets
lie in home heating and in the application of gas condensate for petrochemicals. The
Russians are moving toward the use of compressed natural gas in motor vehicles. Already
250 automobile gas-filling compressor stations are functioning. In 1990 the number of
trucks operating on compressed natural gas will exceed 500,000. Prospects are that
transportation applications will increase further in scale and number. Chernomyrdin stated,
“The development of compressed and liquefied gas stations will allow us to decrease the
consumption of petrol and diesel fuel.”

The energy content of world reserves of natural gas is now nearly equal to that of
petroleum, and prospects are that gas energy content will continue to grow much faster than
that of oil. With increasing exploitation of gas reserves and broadened applications, gas is
likely to serve for some time as an impediment to drastic increases in the price of
petroleum.—PHILIP H. ABELSON
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Phosphoinositide assays

A unique quantitative assay

D-myo-Inositol 1,4,5-trisphosphate
(IP5) [3H] assay system TRK.1000

@ Utilizes a high specific activity tritiated
tracer together with a specific IP; binding
protein.

@ Specific for the 1,4,5-isomer.

@ Allows rapid and accurate measurement
of IP5in cells and tissues.

Novel inositol products

Two new tritiated inositol products specially
developed to give ‘low blanks’ in
phosphoinositide turnover assays.

myo-[2-3H] Inositol with PT 6-271
370-740GBg/mmol, 10-20Ci/mmol, TRK.911

myo-{3H] Inositol with PT 6-271
2.96-4.44TBg/mmol, 80-120Ci/mmol, TRK.912

@ Contain PT 6-271 — a polymer specially
developed to continuously remove radiolytic
decomposition products which gives low
blanks (less than 0.005%) in assays
measuring phosphoinositide turnover.

® Supplied in solution in water — no removal
of interfering organic solvents is required and
the products may be used straight from the vial.

Convenient sample preparation in phosphoinositide assays
Amprep™ minicolumns provide a convenient alternative to Dowex ion-exchange resins.
Amprep SAX minicolumns (100mg) RPN.1908 ~

® Rapid separations @ Good recoveries @ Small elution volumes

For further information on these products or to obtain your ‘inositol lipid metabolism’ wallchart
please contact your local Amersham office.

A etenalple Amer sham

UK Sales Aylesbury (0296) 395222  Amersham Australia PTY Ltd Sydney 888-2288 Amersham Belgium SA/NV Brussels (2) 538 9194

Amersham Buchler GmbH & Co KG Braunschweig West Germany (05307) 8080 Amersham Canada Ltd Ontario (416) 842 2720

Amersham Corporation Arlington Heights USA (312) 364 7100  Amersham Denmark ApS Birkerad (02) 82 0222  Amersham France SA Paris (1) 69.28.83.00
Amersham Japan Tokyo (03) 816 6161  Amersham Nederland BV Houten 03403 76660  Amersham Norway Sandvika (02) 54 63 18

Amersham Sweden AB Solna (8) 734 0800
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Recent Titles from Gordon & Breach and Harwood

JOURNALS

NONLINEAR OPTICS

A New Section of Molecular Crystals and Liquid Crystals
Editor-in-Chief: M.M. Labes, Department of Chemistry, Temple University,
Philadelphia, USA

Editors for Nonlinear Optics: A.G. Garito, Editor-in-Chief, USA,
J.P. Huignard, France, I.C. Khoo, USA, T. Kobayashi, Japan,
B. Ya. Zel'dovich, USSR

Nonlinear Optics publishes original research papers of physical and
chemical nature in the field of nonlinear optics and electrooptics. The jour-
nal is dedicated to fundamental understanding of the origin and
mechanisms of nonlinear optical and electrooptical processes obtained by
theory and experiment. It recognizes the multidisciplinary nature of the field
in also encompassing materials science and device implementation.

ISSN: 0026-8941 Prices per volume*: Corporate $432/University $266
Individual $133**

HIGH PRESSURE RESEARCH

Editor: M. Ross, Lawrence Livermore National Laboratory, Livermore,
California, J.M. Besson, Universite Pierre et Marie Curie, Paris, and
Nobuo Mori, Institute for Solid State Physics, The University of Tokyo

Provides a forum for all researchers to present experimental or theoretical
results to an audience of colleagues who share an interest in high-pressure
science. Subjects include equations of state, phase equilibria and transport
properties of solids, liquids and gases, and related papers on industrial ap-
plications, engineering, metrology or biology at high pressures. Regular
review articles are an important feature of the journal. ISSN: 0895-7959
Prices per volume*: Corporate $300.00/University $184.00

Individual $60.00**

LASER CHEMISTRY
Coordinating Editor: R.J. Vetter, Laboratoire Aimé Cotton,

CNRS |l, Orsay, France

The first journal to unite international research activity in this rapidly
developing field. Bridges the gap between physics and chemistry laser-
related research. The journal publishes original theoretical and applied
papers as well as overviews covering a large number of topics but with par-
ticular focus on the following: Laser-selective chemistry; reactive scattering
and state-to-state dynamics; multiphoton dissociation; laser-assisted col-
lisions and reactions in bulks and surfaces; new laser techniques;
applications of lasers in biology. ISSN: 0278-6273 Prices per volume*:
Corporate $308/University $208/Individual $104**

LASERS IN THE LIFE SCIENCES
Editor-in-Chief: A.J. Weich, ENS 639, Biomedical Engineering Program,
University of Texas, Austin, USA

Intended to bridge the gap between the physical sciences such as physics,
chemistry and engineering, and the medical biological sciences. Publishes
original, theoretical and applied papers as well as review articles of basic
science associated with the applications of lasers in biology and medicine.
Particular attention will be paid to the following: photobiology; photochemi-
cal, thermal, and mechanical processes; optics, fiber topics and the optical
properties of tissue; laser instrumentation and diagnostic devices, and the
applications of lasers in medicine. ISSN: 0886-0467 Prices per volume*:
Corporate $188/University 126/Individual $63**

*Subescriptions available by volume block only.

*1ndividual subscription price is available only to individuais who order directly
from the publisher and who pay by personal check or credit card.

All prices subject to change without notice.

Send Today For Free Sample Issue!

BOOKS

PHOTONS AND NON-LINEAR OPTICS
by D.N. Kiyshko, Department of Physics, Moscow State University
Translated from the Russian by Yu. E. Sviridov

Offers an introduction to quantum optics for experimental physicists and for
college students who have studied quantum mechanics. Its distinguishing
feature is the emphasis on multimode fields with correlating different-fre-
quency modes, notably on their phenomenological description and practical
methods of generating them. The phenomena described in the book
provide an opportunity to study non-relativistic quantum electrodynamics
and to master many important concepts of theoretical physics.

1988 hardcover 2-88124-669-9 440 pp. $298 tent. SAS: $179***

TIME-RESOLVED LASER RAMAN SPECTROSCOPY
edited by David Phillips, The Royal Institution of Great Britain, and
George H. Atkinson, University of Arizona, USA

Examines the latest developments in time-resolved laser Raman spectros-
copy and its applications. Emphasizes the pump and probe “flash
photolysis" technique which obtains structural information on photochemi-
cal systems and records resonantly- enhanced Raman spectra of
transients. The book details Raman techniques using various molecular
systems, particularly bacteriorhodopsin, and also their application to areas
such as chlorophyll dimers, solid trans-beta-carotene, transient chemical
species, and coherent amplification studies in dye solutions. .
1987 hardcover 3-7186-0343-8 179 pp. approx. $65.00 SAS: $39.00 ***

TIME-RESOLVED VIBRATIONAL‘SPECTROSCOPY
edited by George H. Atkinson, University of Arizona, USA

Experts from Japan and the United States have contributed 25 papers in
the major categories of biochemical systems, nonlinear and coherent
spectroscopy, chemistry, and theory. This book offers the latest information
on the measurements and theory of dynamical and structural studies of
molecular systems derived from vibrational spectroscopy.

1987 hardcover 2-88124-191-3 420 pp. $89.00 SAS: $59.00***

THE OPTICS OF CHARGED PARTICLE BEAMS
by David C. Carey, Fermi National Laboratory, USA
Volume 6 in the Accelerators and Storage Rings series

Provides a much-needed overview of the progress made during the last 20
years in the bending and focusing of charged particle beams. Emphasizes
the crucial role computers have played in this research, and guides readers
in computer-aided systems design and analysis.

1987 hardcover 3-7186-0350-0 298 pp. $75.00 SAS: $45.00***

PARTICLE ACCELERATORS AND THEIR USES
by Waldemar Scharf, Institute of Radioelectronics, Warsaw Technical

University, Poland
Volume 4 in the Accelerators and Storage Rings series

This comprehensive work presents the construction and applications of
major accelerator types. Part 1 discusses the design and parameters of
such accelerators as high-voltage and radio-frequency linear designs,
synchrocyclotrons and microtrons. Part 2 explores the wide range of ac-
celerator applications in physics, medicine, industry and engineering.
1986 hardcover 3-7186-0034-X 1050 pp. $195.00 SAS: $99.00***

*** The Science and Arts Soclety (3AS) is a book club designed to allow in-
dividuals to purch high-level ref books at reduced prices. Please write
for further details.

GORDON & BREACH SCIENCE PUBLISHERS/HARWOOD ACADEMIC PUBLISHERS )
MARKETING DEPT. P.O. BOX 786 COOPER STATION, NEW YORK 10276, USA/ P.O. BOX 197, LONDON WC2E 9PX, UK
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A good idea—the conventional point electrode result shown above is DNA
from S. cerevisiae strain CF 21 run on a 1% agarose, 1XTBE buffer gel.

Keeps growing — the new hexagonal electrode kit result shown above
shows straight lanes for S. cerevisiae strain CF 22.




From 1 good idea
to 9 million base pairs

Good ideas have a way of growing.

Today a good new idea — Pulsaphor
pulsed-field gel (PFG) electrophoresis —
has taken root and eliminated the diffi-
culties that separation of large DNA
molecules has previously posed. Separa-
tion of up to 9 million base pairs, with
ultra-high resolution, is now a growing
reality.

How so? PFG electrophoresis uses
two alternating electric fields, applied at
different angles for different time periods,
to stretch coiled molecules across a hori-
zontal plane. Agarose gel block embed-
ding, using whole cells, protect the vital
integrity of the DNA molecules. Novel
enzymes and reagents are then employed
to digest the chromosomal proteins and
other cell components.

Control of the pulse times predeter-
mine the size of molecular separations.
Control of the electric field shape increa-

ses the resolution by sharpening the sepa-
rated bands. The result is not only high-
resolution separation of large molecules,
but also dramatically improved resolution
in the separation of smaller DNA frag-
ments.

The new Pulsaphor Plus Control Unit
permits programming of the precise pulse
and run times that will produce straight
lanes for clear, accurate analysis. And up
to 9 separate run procedures can be stored
in memory for future separations.

Choose between two electrode kits,
the conventional point electrode or the
new hexagonal, for the flexibility to run
present and future variations of the PFG
method.

Think about it. Nine million base pairs
from one basic idea! Contact your nearest
Pharmacia LKB representative today and
ask about PFG and Pulsaphor Plus. It’s
a good idea that you can grow with.

The new Pulsaphor Plus Control Unit permits
programmed control of up to 19 experimental parameters.

The Pulsaphor System includes an electrophoresis unit, power supply and control unit.

The new hexagonal electrode array combines high
resolution PFG and large screening capacity.

€. UNITED IN SEPARATION mxa=1

Pharmacia LKB Biotechnology Inc. Piscataway, NJ 08854-1327, Information: (800) 526-3618, in NJ: (201) 457-80 00.
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Revised 18 December 1987

Information for Contributors

THE EDITORS OF SCIENCE

Manuscripts should be addressed to the
Editor, Science, 1333 H Street, NW, Wash-
ington, DC 20005. Submit three copies
together with a letter of transmittal giving

1) the names and telephone numbers of
the authors;

2) the title of the paper and a statement
of its main point;

3) three to eight keywords to be used for
indexing;

4) the names, addresses, telephone num-
bers, and fields of interest of four to six
persons outside your institution who are
qualified to referee the paper;

5) the names of colleagues who have
reviewed the paper;

6) the total number of words (including
text, references, and figure and table leg-
ends) in the manuscript; and

7) a statement that the material has not
been published and is not under consider-
ation for publication elsewhere.

In addition, include with your manuscript:

(i) any paper of yours that is in press or
under consideration elsewhere and includes
information that would be helpful in evalu-
ating the work submitted to Science;

(ii) written permission from any author
whose work is cited as a personal communi-
cation, unpublished work, or work in press
but is not an author of your manuscript;

(iii) for review of manuscripts based on
crystallographic data, two copies of the co-
ordinates.

It is assumed that all those listed as au-
thors of a work have agreed to be so listed,
have seen and approved the manuscript, and
are responsible for its content.

Before being reviewed in depth, most
papers are rated for their interest and overall
suitability by a member of the Board of
Reviewing Editors. Papers submitted in dis-
ciplines for which there is no appropriate
member of the Board of Reviewing Editors
may be screened by editorial staff members
in consultation with outside experts. Papers
that are not highly rated are returned to the
authors within about 2 weeks; the title page
and abstract from one copy are retained for
our files. The others are reviewed in depth
by two or more outside referees. Authors are
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notified of acceptance, rejection, or need for
revision, usually within 6 to 10 weeks. Pa-
pers cannot be resubmitted, either after ini-
tial screening or after in-depth review.

Conditions of Acceptance

When a paper is accepted for publication
in Science, it is understood by the editors
that (i) any materials and methods necessary
to verify the conclusions of the experiments
reported will be made available to other
investigators under appropriate conditions;
(il) sequence and crystallographic data will
be offered for deposit to the appropriate
data bank; and (iii) the paper will remain a
privileged document and will not be re-
leased to the press or the public before
publication. If there is a need in exceptional
cases to publicize data in advance of publica-
tion, the AAAS Office of Communications
(202-326-6440) must be consulted.

Selection of Manuscripts

In selecting papers for publication, the
editors give preference to those of general
significance that are well written, well or-
ganized, and intelligible to scientists in dif-
ferent disciplines. An attempt is made to
balance the subject matter in all sections of
Science. Membership in the AAAS is not a
factor in selection.

Accepted papers are edited to improve the
accuracy and effectiveness of communica-
tion and to bring them within the specified
length limits. When the author’s meaning is
not clear, the editor may consult the author
by telephone; when editing is extensive, the
manuscript may be returned for approval
and retyping before the type is set.

Categories of signed papers include: gen-
eral articles, research articles, reports, letters,
technical comments, book and software re-
views, perspectives, and policy forums.

General Articles. General articles (up to
5000 words) are expected to (i) review new
developments in one field that will be of
interest to readers in other fields; (ii) de-

scribe a current research problem or a tech-
nique of interdisciplinary significance; or
(iii) discuss some aspect of the history, logic,
policy, or administration of science. Readers
should be able to learn from a general article
what has been firmly established and what
are unresolved questions; speculation
should be kept to a minimum.

Many of the general articles are solicited
by the editor, but unsolicited articles are
welcome. Both solicited and unsolicited arti-
cles undergo review.

General articles should include a note
giving the authors’ names, titles, and ad-
dresses; a summary (50 to 100 words); an
introduction that outlines for the general
reader the main point of the article; and
brief subheadings to indicate the main ideas.
The reference list should not be exhaustive;
a maximum of 50 references is suggested.

" Figures and tables should occupy no more

than one printed page.

Research Articles. A research article (up
to 4000 words) is expected to contain new
data representing a major breakthrough in
its field. The article should include an author
note, abstract, introduction, and sections
with brief sideheads. A maximum of 40
references is' suggested. Figures and tables
together should occupy no more than one
printed page.

Reports. Reports (up to 2000 words) are
expected to contain important research re-
sults. They should include an abstract (no
more than 100 words) and an introductory
paragraph. A maximum of 30 references is
suggested. Figures and tables together with
their legends should occupy no more than
one printed page.

Letters. Letters are selected for their per-
tinence to material published in Science or
because they discuss problems of general
interest to scientists. Letters pertaining to
material published in Science may correct
errors; provide support or agreement; or
offer different points of view, clarifications,
or additional information. Personal remarks
about another author are inappropriate.
Letters may be reviewed by outside consul-
tants. Letters selected for publication are
intended to reflect the range of opinions
received. The author of the paper in ques-
tion is usually given an opportunity to reply.

All letters are acknowledged by postcard;
authors are notified if their letters are to be
published. Preference is given to letters that
do not exceed 250 words. Letters accepted
for publication are frequently edited and
shortened in consultation with the author.

Technical Comments. Technical com-
ments (up to 500 words) may criticize arti-
cles or reports published in Science within
the previous 6 months or may offer useful
additional information. Minor issues should
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be resolved by private correspondence. The
authors of the original paper are asked for an
opinion of the comment and are given an
opportunity to reply in the same issue if the
comment is published. The comments, and
sometimes the reply, are subject to the usual
review procedures. Priority disputes under-
go extensive review and are published only
when action is recommended.

Book and Software Reviews. The selec-
tion of books and software packages to be
reviewed and of reviewers is made by the
editors. Instructions and length specifica-
tions accompany items to be reviewed when
they are sent to reviewers.

Manuscript Preparation

Typing. Use double-spacing throughout
the text, tables, figure legends, and refer-
ences and notes and leave margins of at least
2.5 centimeters. Put your name on each
page and number the pages starting with the
title page.

Titles. Titles should be short, specific,
and amenable to indexing. For general arti-
cles the maximum length is 80 characters
and spaces; for research articles and reports
the maximum is 100 characters.

Summaries or abstracts. These should
include a sentence or two explaining to the
general reader why the research was under-
taken and why the results should be viewed
as important. The abstract should convey
the main point of the paper and outline the
results or conclusions.

Text. A brief introduction should indicate
the broad significance of the paper. The
whole text should be intelligible to readers
in different disciplines. Technical terms
should be defined. All tables and figures
should be cited in the text in numerical
order.

Symbols and abbreviations. Define all
symbols, abbreviations, and acronyms.

Units of measure. Use metric units. If
measurements were made in English units,
give metric equivalents.

References and notes. Number refer-
ences and notes in the order in which they
are cited, first through the text and then
through the table and figure legends. List a
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reference only one time. References that are
always cited together may be grouped under
a single number. Use conventional abbrevia-
tions for well-known journals; provide com-
plete titles for other journals. For references
with up to five authors provide all the
names; for more than five, provide the name
of the first author only. See issues of the
journal for examples.

Unpublished observations. Reference to

unpublished data should be given a number
in the text and placed, in correct sequence,
in the references and notes.

Acknowledgments. Gather all acknowl-
edgments into a brief statement at the end of
the references and notes.

Informed consent. Investigations on hu-
man subjects must include a statement
indicating that informed consent was ob-
tained after the nature and possible conse-
quences of the studies had been fully ex-
plained.

Animal welfare. Authors using experi-
mental animals must state that their care was
in accordance with institutional guidelines.
For animals subjected to invasive proce-
dures, the anesthetic, analgesic, and tran-
quilizing agents used, as well as the amounts
and frequency of administration, must be
stated.

Figures. For each figure submit three
high-quality glossy prints or original draw-
ings of sufficient size to permit relettering
but not larger than 22 by 28 centimeters
(8% by 11 inches). On the back of every
figure write the first author’s name and the
figure number and indicate the correct ori-
entation. Manuscripts with oversized figures
will be returned to the author without veview.
Photocopies of figures are not acceptable;
transparencies, slides, or negatives cannot be
used because they cannot be sent to review-
ers.

On acceptance of a paper, authors re-
questing the use of color will be asked to
supply slides or negatives of the color
artwork and to pay $600 for the first color
figure or figure part and $300 for each
additional figure or figure part as a contribu-
tion toward printing costs.

Tllustrations reprinted from other publica-
tions must be credited. It is the author’s
responsibility to obtain permission to re-

print such illustrations in Science.

Tables. Tables should supplement, not
duplicate, the text. They should be num-
bered consecutively with respect to their
citation in the text. Each table should be
typed, with its legend (double-spaced), on a
separate sheet. Give each column a heading
with units of measure indicated in parenthe-
ses. Do not change the unit of measure
within a column.

Equations and formulas. Use quadru-
ple-spacing around equations and formulas
that are to be set off from the text. Define all
symbols.

Uncertainties and reproducibility. Evi-
dence that the results are reproducible and
the conditions under which this reproduc-
ibility (replication) was obtained should be
explicitly stated. The effect of limitations in
experimental conditions on generalizability
of results should be discussed. Uncertainties
should be stated in terms of variation ex-
pected in independent repetitions of the
experiments; they should include an allow-
ance for possible systematic error arising
from inadequacies in the assumed model
and other known sources of possible bias.
Probabilities from statistical tests of signifi-
cance should be subordinated to the report-
ing of results and associated uncertainties.

Printing and Publication

Proofs and reprints. One set of galley
proofs is sent to the authors. An order blank
for reprints accompanies the proofs.

Scheduling. Papers are scheduled for
publication after Science has received cor-
rected galley proofs from the authors. Pa-
pers with tables or figures that present prob-
lems in layout, or with color figures or cover
pictures, or that exceed the length limits may
be subject to delay.

Cover Photographs

Particularly good photographs that per-
tain to a paper being submitted will be
considered for use on the cover. Submit
prints (not slides, negatives, or transparen-
cies) with the manuscript.
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Some people make the most of each opportunity.
They’re the ones who know how to get the most
out of school. And with CREF’s new Money
Market Account, it’ll be easier than ever.

At TIAA-CREE, 1’s our goal to do everything
we can to help you enjoy your future. That’s why a
money market account is now available, and has
just become a part of our overall retirement program.

With CREF’s Money Market Account,
you now have the flexibility to diversify among
TIAA, a fixed-dollar annuity, and CREF’s
money market and common stock variable accounts.
You also have the freedom to transfer between both
CREF accounts, and from them to TIAA.

What’s more, we’ve structured the CREF
Money Market Account as an annuity. That
means you get many of the same advantages of
other money market funds, but with the added
security of lifetime payout options.

CREP’s Money Market Annuity. Put it to
work for you now and it can help you go places
in the future.

i~ Ensuring the future
for those who shape it.™
For more complete information, including charges and

expenses, call 1 800 842-2733 for a prospectus. Read the
prospectus carefully before you invest or send money.

Another way to get more out of school
than you put into it.




AAAS ANNUAL MEETING

(together with the AAPT/APS Joint Annual Meeting)

14-19 January 1989
San Francisco Hilton
Share your research with your colleagues across the

scientific community at the world’s most prestigious
general science forum.

You are invited to submit abstracts for contributed paper  held concurrently with the Joint Annual Meeting of the
sessions at the 155th National Meeting of the American ~ American Association of Physics Teachers and the Amer-
Association for the Advancement of Science. Appropri- ican Physical Society, registrants of which will also have
ate topics span the physical, life, and behavioral and  access to the AAAS Annual Meeting.
social sciences. If your abstract is accepted, you will have Each contributor will be assigned to a poster session
the opportunity to present your work to fellow meeting  and will be provided with a 4° X 6’ bulletin board on
registrants, to gain visibility in your field, and to contrib- ~ which to display large, easy-to-read text and graphics for
ute to the overall advancement of scientific inquiry. approximately 1Yz hours so that the work can be dis-
The AAAS Annual Meeting will be attended by more  cussed with interested parties. In addition, the con-
than 5,000 of your colleagues representing a full range of  tributor’s abstract will be published and distributed to all
scientific disciplines. In addition, the meeting is being meeting registrants.

DEADLINE: 1 November 198

The privilege of submitting a contributed paper is open only to Example:
AAAS members and fellows. Although the member/fellow need
not be one of the authors, his or her endorsement is required.

Type the abstract on plain white paper. The main body of the
abstract must fit within a 5" square and should be indented,
spaced, capitalized, and underlined as in the example at right.
Use a typewriter or letter-quality printer. Do not double-space
text. Use reproducible black ink for all hand-lettering. Do not
draw a box around the abstract or cut and paste it onto another
piece of paper.

Above the 5" square, indicate which broad discipline encom-
passes your subject, and provide up to three index words that
specifically describe the area within that discipline. Below and
to the left of the square, type the full name, address, and
telephone number of the person to be contacted regarding
scheduling, etc. Below and to the right, include the name,
affiliation, and signature of the AAAS member or fellow endors-
ing the abstract.

Send the original plus one copy of the abstract no later than 1
November to Contributed Papers, AAAS Meetings Office,
1333 H Street, NW, Washington, DC 20005.

Fees: Presenters must be registered for the AAAS Annual
Meeting. Members may register for the full 5-day conference
(875 in advance or $100 on-site) or for just the day of their
presentation ( $50 on-site); there are also substantial dis-
counts for students. Advance registration information will be
sent to all applicants in September.
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