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COVER SYNGAMY II is one of a series of paintings by the Pennsylvania artist
Peter Cohen on the first mitosis within the fertilized egg. The mitochondria, which
have assumed the round shape seen in the painting, leave a clear space within the
cytoplasm for the dance of the chromosomes on the luminous spindle. The paintings
of Peter Cohen are currently on exhibit at AAAS in Washington as part of the AAAS
Art of Science and Technology Program, which displays work reflecting the
interaction of art and science. See the articles on the cell cyle that begin on page 603.
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The RNA world

HE first organisms on the carth

arc thought to have relied entire-

ly on RNA for storing gencetic
information and for carrying out func-
tions that now are parceled out between
RNA, DNA, and proteins. The so-
called riboorganisms lived in an RNA
world. A number of rescarchers have
been working backwards from existing
organisms—studying and comparing
the structures and metabolic activities of
organisms in different kingdoms—in
order to develop a picture of the “break-
through organism,” the first organism
to contain, though probably not use,
DNA and protein. Waldrop describes
the methods that have been developed
and used for characterizing the inhabi-
tants of the RNA world and for defin-
ing the breakthrough organism, the
new models that have been proposed,
and the controversies that surround this
approach to understanding how an
RNA-exclusive system was transformed
to one consisting not only of RNA but
DNA and proteins as well (page 578).

Cell cycle controls

LL dividing cells experience rela-

tively quiescent phases, engage

in active DNA replication, and
then undergo cell division; what con-
trols the orderly progression from stage
to stage in the cell cycle has been the
topic of intense biochemical and genetic
rescarch for many years. A number of
highly conserved proteins and specific
“checkpoints” that exert control over
the cell cycle have been identified. The
best studied proteins are the maturation
promoting factor and cyclin (which
may actually be a component of the
maturation promoting factor). The
checkpoints represent control mecha-
nisms that cnsure that later events will
not begin until carlier events have been
completed properly. All cukaryotic cells
that have been studied appear to use
remarkably similar proteins for control-
ling transitions in the cell cycle; check-
points scem more important in the cell
cycles of somatic cells than of embryon-
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ic cells in which sequential events can
often be independent. Murray and
Kirschner (page 614) and Hartwell and
Weinert (page 629) describe experi-
mental work that has provided evidence
for and led to the characterization of
these controls. Other aspects of the cell
cycle are discussed on pages 545, 603,
609, 614, and 635.

Cesium iodide under
pressure

ESIUM iodide (CsI) has been

uscd in a variety of studics of the

physics of condensed matter,
serving as a prototype for investigations
of crystal structures, equations of state,
and transitions to metallic phases. X-ray
diffraction measurements of Csl, previ-
ously carried out under pressures up to
95 gigapascals, now have been extended
to pressures between 150 and 302 giga-
pascals by Mao et al. (page 649). The
ultrahigh pressures were exerted on
samples in diamond-anvil cells: the dia-
mond acts both as an anvil and as a
window through which diffraction
measurements are made. Above 200
gigapascals, the shape of Csl is like that
of hexagonal close-packed  structures.
This new crystal structure and the pres-
sure-volume relations of the crystal are
almost exactly like those of solid xenon,
confirming predictions based on theo-
retical analyses that the crystal struc-
tures of the rare-gas solid xenon and Csl
(which have the same number of va-
lence electrons) would converge at high
pressures.

Crystals from space

ROTEIN crystallographic analyses

have often been stymied by inade-

quate procedures for the prepara-
tion of high-quality crystals; the oppor-
tunity to prepare crystals in space may
circumvent this problem. Protein crys-
tals have been grown in space that are
larger and more uniform in structure
and have better internal order than sim-
ilar crystals grown on the carth; there-
fore they diffract to much higher resolu-

tion (page 651). During the shuttle
flight of Scptember 1988, attempts
were made to crystallize 11 proteins;
the successful preparations of crystals of
~y-interferon D', clastase, and isocitrate
lyase are described by DeLucas et al.
The crystallizations were activated after
the shuttle was in orbit; samples were
cevaluated with x-ray diffraction proce-
dures when the shuttle returned to the
carth. When crystals grow on the carth,
the carth’s gravitational ficld causes
density-driven convective flow and sedi-
mentation; in the microgravity condi-
tions prevailing in space, these two ef-
fects, which interfere with the growth
of single crystals and with the orderly
packing of molecules, are largely elimi-
nated. Pool claborates on the methods
used and potential value of space crys-
tals on page 580.

Peptide vaccine for
autoimmunity

N cffective vaccine has been de-

veloped for experimental allergic

encephalomyelitis (EAE); this is
an animal model of multiple sclerosis,
which is an autoimmune discase of the
central nervous system (page 668). Pa-
thology in EAE is induced by the affect-
ed animal’s own T cells. The cells react
with and destroy the myelin basic pro-
tein that surrounds and shiclds the
nerves; the stripping away of this pro-
tective layer causes wasting and severe
paralysis. Synthetic peptides patterned
on portions of receptor molecules that
are present on the surfaces of involved T
cells were prepared by Howell et al.; the
receptors on such “encephalitogenic”
cells have only limited variability and
appear to be shared among and con-
served in the T cells that participate in
autoimmune discase in a number of
different animal models. Immunization
with the peptide vaccines prevented
subsequent development of EAE. Be-
causc this approach targets T cells that
contribute to pathology, it may also
prove beneficial in providing protection
against other discases in which a re-
stricted sct of T cell clones induces
pathogencsis. m RUTH LEVY GUYER
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"Recovering and purifying
trace amounts of protein
is surprisingly easy"

chromaophers speak out about the

Gilson Auto-Prep HPLC system

The Gilson Auto-Prep HPLC system
has one pump for mobile phase de-
livery, another for repetitive sample
injection. And that, according to a
chromatographer in radiation
oncology and cancer research, makes
it surprisingly easy to recover trace
amounts of protein from complex
sample matrices. Repetitive injection
of small volumes of sample allows
the use of high-efficiency analytical
or semi-prep columns for high
throughput, excellent resolution,
and very pure fractions.

“Overnight operation has really
increased throughput”

A pharmaceutical QC lab supervisor
likes the capacity and reliability of
the system. A multimode fraction
collector with 120- or 540-tube
capacity is the key. The collector—
either the Gilson 201 or 202—has a
stationary rack design. Unlike
collectors with carousel racks, it
won’t jam. The collector acts as a
system controller, and multicycle
capability allows collection of
fractions from the repetitive runs
into the same set of tubes for auto-
mated sample purification.

“Analytical and prep run results
are reproducible”

After method development with an
analytical system, many labs switch
to preparative scale sample purifica-
tion. Or switch back and forth to
perform purity checks. With Gilson
HPLC pumps, you simply replace
the pump head to change the flow
rate. Eight interchangeable pump
heads offer flow rates as high as

200 ml/min.

“It’s a compact system that saves
bench space”

The Gilson Auto-Prep system is
made up of modular components.
The basic system stack, including the
detector and pumping modules, has
a footprint of about one square foot.
And the 201 fraction collector offers
120-tube capacity in an equally
compact space.

“Upgrading to gradient

analysis was easy”

The modular design that makes our
systems easy to fit on a crowded
bench also makes it easy to upgrade
the system. Going from isocratic to

gradient with the Auto-Prep system
simply requires the addition of pump-
ing modules and, when necessary, a
controller. All components from the
original system are used, so none of
your initial investment is lost.

To hear more, contact us today

We'll start by sending you a data
sheet on this and other Gilson HPLC
systems. Then, if you’d like, we’ll
put you in touch with some of the
researchers we’ve been talking to.
You can ask them yourself about

the performance of the Gilson Auto-
Prep HPLC system. Just mark the
reader service number below. Or call
us toll-free at 800-445-7661 (In Wis-
consin call 608-836-1551).
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The Cell Cycle

n each of our bodies there are molecular choreographers programming a minuet in

which chromosomes appear from obscurity, line up with their partners, separate, rejoin,

and then disperse. That minuet is called the cell cycle, and it must proceed according to
certain rules and cadences if we are to lead normal lives. In embryonic cells, the cycle must
frequently proceed very rapidly, in some adult cells more slowly, and in some neural tissue
not at all. If the cycle fails in growing cells, death results. If it goes incorrectly in mature cells,
cancer is caused.

The advent of the microscope made it possible to distinguish phases of this cycle such as
anaphase, metaphase, and interphase on the basis of morphological changes. Inevitably in
modern times the morphological studies have been followed by biochemistry and cell
biology to find the molecules that direct and control this vital process. Further categoriza-
tion followed, based on the time of DNA synthesis, which resulted in the addition of the
following phases: G; (before DNA synthesis), S (DNA synthesis), G, (after DNA
synthesis), and M (cell division). The combination of approaches has added greater
understanding and complexity to this area of research. This issue of Science, assembled under
the guidance of Barbara Jasny, describes the state of the art as seen by six leaders in the field.

As explained by Hartwell and Weinert, genetic and biochemical studies indicate two
types of control. There is direct control, in which the completion of previous steps is
essential to produce the substrate for the subsequent step. The other is indirect in that early
steps release inhibitors of late steps and late steps feed back to control early steps. Pardee
discusses G; in which nucleotide, histone, and enzyme synthesis occur to build up supplies
for the S phase. Regulatory molecules can divert G; into a quiescent phase (Go) or stimulate
quiescent cells to active cycling. Quiescence can be deleterious if it lasts too long and
uncontrolled proliferation can lead to cancer. A critical regulatory event occurs at a
restriction or start point in the G, phase. If nutrients and control signals are appropriate, the
cell passes through this start point and an inexorable chain of events is initiated.

Laskey et al. describe the S phase, which can take 10 hours in mature Drosophila or less
than 4 minutes in the embryonic cells of the same species. Since a single replication fork
moving at an observed rate of 3 kilobases per minute would require a month to replicate a
human chromosome, synthesis must occur at many foci. This process, which is highly
accurate, must therefore involve complex coordination. Not only the linear sequence but
also the entire chromatin package must be reproduced with high fidelity.

Contrary to early guesses that major control points for embryonic cell cycles would
occur in Gy, a great deal of regulation occurs in G, as discussed by O’Farrell et al. They have
focused on the string gene, which appears to act as a mitotic trigger in early Drosophila
embryogenesis. Murray and Kirschner describe the intricate relations of maturation
promoting factor (MPF) and cyclin in the frog embryo. These two molecules seem to have a
love-hate relationship in that changes in one can lead to activation or destruction of the
other. Both increase and decrease at various stages, appearing as dei ex machina to control
progress—but these powerful proteins use such common mechanisms as phosphorylation to
accomplish their tasks. The finding that yeast proteins can replace frog proteins indicates
high conservation of proteins and great similarity in mechanisms in different organisms.

Mclntosh and Koonce describe the M phase in which mitosis occurs. This was the most
mysterious part in the premolecular days because chromosomes were lined up and pulled
apart by invisible and highly specific forces. This is now becoming explainable in terms of
microtubules, spindles, and kinetochores. Both repulsive and attractive forces are needed to
develop the reproducibility and specificity required.

The early microscope studies revealed an almost unbelievable event in which chromo-
somes were held in a meticulous alignment by unseen forces that appeared to arise
spontancously. Today we are a long way along the path of explaining those pictures in
molecular terms. The molecules seem to be ordinary garden variety enzymes and receptors,
but the cleverness of their feedback and feedforward relationships is as intellectually pleasing
as the early microscopic pictures. Thus the molecular discoveries explain, but in no way
diminish, the awe of the reader at the sophistication of the processes leading to the cell
cycle—DANIEL E. KOSHLAND, JR.
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How to develop
new products.

review, analyze or present your R&D

findings than with Polaroid instant
images. The images on the left were created
in seconds using Polaroid instant films and
imaging systems. They show just a few of
the many ways that Polaroid can help you
develop and research new products.

PolaPan Type 52 sheet film was used to
capture this split-field S.E.M. of an integrated
circuit (Fig. 1). This black and white, fine
grain print film offers a wide tonal range
and provides superb detail.

To capture the subtle color differen-
tiations in this CAD/CAM image of a ball
bearing (Fig. 2), new High Contrast Pola-
Chrome 35mm Instant Slide Film was used.
New High Contrast PolaChrome provides
bright, high quality, color slides in minutes
for presentation or documentation.

The longevity test of an alternator
operating in excessive heat (Fig. 3) was
taken from a thermography system using
the Polaroid FreezeFrame Video Image
Recorder and color AutoFilm Type 339.

Anx-ray spectrum to determine the
composition of a stainless steel specimen
(Fig. 4) was taken from an energy disper-
sive analyzer using the Polaroid DS-34
Direct Screen Camera and Polacolor ER
Type 669 film.

Circle No. 27 on Readers’ Service Card

T heres no faster, easier way to document,

© Polaroid 1988 “Polaroid, “‘Polapan’ “Polachrome, “Polacolor;'® “FreezeFrame, “AutoFilm”™

This S.E.M. image of a heart valve, mag-
nified 18X (Fig. 5), is on Type 55 instant
film. This black and white sheet film pro-
vides both a positive and negative to make
high quality, professional images.

In color or black and white. In prints,
35mm slides, or overhead transparencies.
In house. In seconds. If you have a research
and development application Polaroid has
a solution to help you document your find-
ings. And you get it all A.S.A.P-As Soon
As Polaroid instant images. For a complete
brochure about Polaroid instant imaging
solutions for the R&D field, or for a free
consultation, call 1-800-343-5000.

Or write, Polaroid Corporation, Dept. 693,
PO. Box 5011, Clifton, N.J. 07015.

Polaroid




Better HP Workstation Memory

DTACK Systems introduces RAM expansion boards for the HP9000 Model 360, 340 workstations.
The unique advantages of MEM360 and MEM340 make them the right choices for you!

IN STOCK
FOR
IMMEDIATE
SHIPMENT

Our MEM360 is the most powerful and economical RAM expansion
board for all HP 9000 Model 360 workstations. Our MEM360 memory
board is unique with its upgrade capability and its 16MByte capacity. The
densest RAM board available from Hewlett Packard is only 12MB. Our
idea for an upgradable RAM board results from the HP360 having only
one connector for add-on memory. If you purchase another style RAM
board, you may end up scraping that board and purchasing an entirely new
replacement board for future needs. With the DTACK solution, you simply
purchase more memory chips for your MEM360 to increase system
memory! One MEM360 can expand system memory from 8MB to 20MB.

There are only three things to remember about HP9000 Model 340
system memory: Price; Quality; DTACK Systems. The MEM340 add-on
board is built with 4MBytes of RAM. You can cost-effectively add up to
16MB of system memory to your HP340 workstation with MEM340
boards.

Don’t wait on other HP RAM board vendors . . . call DTACK
Systems, the HP workstation experts, at (714) 998-2244 for more
information and factory-direct orders.

“Beyond price and performance advantages of our products is DTACK Systems’
uncompromising dedication to the quality and reliability of our products. Our
commitment is totally consistent with the product excellence embodied in your HP
computer.”

Jon Young, President

Powerful Products Made Simple
120 Chaparral Court, Suite 150, Anaheim Hills, CA 92808 Phone:(714)998-2244 FAX:(714)998-3929
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POSTER
YOUR WALLS
WITH SCIENCE

SCIENCE cover posters are once again
available. These beautiful, full-color re-
productions are suitable for framing, and
the sturdy mailing tube keeps them crease-
free during shipment. Only $7.95, U.S.
postage paid.

MARK quantity in box.

#01 LOCOMOTIVE IN CHINA
9 February 1979 (18 x 24)

#02 LIGHTNING OVER ST. LOUIS
27 July 1979 (20 x 28)

#03 CHEETAH AND CUB
29 July 1983 (20 x 28)

#04 SNOWSHOE HARE
2 December 1983 (20 x 28)

#05 CATHEDRAL WINDOW/DNA
MOLECULE
23 December 1983 (20 x 28)

#06 NEURONS IN MOTOR CORTEX
26 September 1986 (18 x 24)

#07 BYRD GLACIER, ANTARCTICA
28 November 1986 (18 x 24)

#08 COMBINATION OF SPACE
COVERS IN SCROLL FORMAT
1 June 1979, 23 November 1979,
10 April 1981 (12 x 37)

#09 MOONS OF URANUS
9 September 1988 (18 x 24)

#10 CATERPILLAR/YOU ARE WHAT
YOU EAT
3 February 1989 (18 x 24)

#11 ATMOSPHERIC LAYERING ON
EARTH'S EDGE
10 February 1989 (18 x 24)

# Total number ordered @ $7.95

$ Subtotal

$ For shipment to California, add
applicable sales tax.

$ Total

[ Check enclosed  Please charge my:
[CIMastercard [ Visa
Card # Exp.

Name
Address
City
State/Zip

MAIL TO:
AAAS Books, Dept. 8

P.0. Box 753

Waldorf, MD 20604

Order
yours now,
while supplies last!

AAAS Report XIV
Research & Development FY 1990

Prepared by the Intersociety Working Group

Fourteenth in an annual series, this report provides timely and objective
analyses of the Administration's proposed budget for R&D in FY 1990.
It presents an overview of R&D's place in the FY 1990 budget, reviews
federal funding for basic research and for R&D at the college and
university levels, and examines R&D patterns in industry. In addition,
experts offer cross-cutting, disciplinary analyses of proposed R&D fund-
ing by major federal agencies. Essential reading for members of the sci-
entific and engineering communities as well as R&D policymakers.
#89-11S — 1989; 292 pp.; softcover, $15.00 (members $12.00).

Also coming soon from AAAS:

R&D and the New Administvation: Change and Continuity
Proceedings of the 1989 AAAS Colloquium on Science and Technology Policy.
#89-28S — Fall 1989; ca. 225 pp.; softcover, $12.00 (members $9.60)

Congressional Action on Research and Development in the FY 1990 Budget
#89-29S — Winter 1989; ca. 50 pp.; softcover, $8.50 (members $6.80)

Order from: AAAS Books, Dept. SM, P.O. Box 753, Waldorf, MD 20604. Individuals must
prepay or use VISA /Mastercard. AAAS will pay postage on prepaid or credit card orders; for
institutional purchase orders add $3.50 postage & handling. Please specify AAAS publication
number and allow 2-3 weeks for delivery. For shipments to CA, add applicable sales tax.

American Association for the Advancement of Science

Don’tLet Your Research
Get Lost in the Shuffle

Instead of being overwhelmed by notes, reprints and index cards, use
Pro-Cite to organize your references electronically. Transfer references
into Pro-Cite from online information services* CD ROM?* and Current

: Contents on Diskette™ or enterthem by hand. Pro-Cite will

Current Contentson
Diskette isa trademark of the
Institute for Scientific Information.

By Personal Bibliographic Software, Inc.
P.0. Box 4250, Ann Arbor, MI 48106
(313) 996-1580
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Fast & Simple

Bioseparations with DYNABEADS™

ONE MINUTE to accomplish magnetic separation of rosetted cells.

A new technique can give you a new way of obtaining experimental results. Or, a faster
and easier way of handling routine preparative procedures. DYNABEADS can give you
advantages for both new and routine bioseparation applications.

The simple, reliable, immunomagnetic DYNABEADS separation is very fast. Binding
and specific rosetting of cells, microorganisms, or organelles, with subsequent magnetic
separation, can be accomplished in the same test tube. When you combine the speed of
magnetic separation with the specificity of monoclonal antibody-coated DYNABEADS
you have a new and powerful research tool.

DYNABEADS have been used in many biotechnology applications: immunology, trans-
plantation, cancer research, microbiology, virology, and pathology.

If your work calls for bioseparations, call for DYNABEADS to speed up and simplify
your research work.

Subsidiaries
US.: Dynal, Inc., Great Neck, NY, Tel. (516) 829-0039
UK.: Dynal (UK Ltd., New Ferry, Wirral, Tel. (051) 644 65 55

Japan: Nihon Dynal K.K., Akasaka, Tokyo, Tel. (03) 585-0225

Dynal A.S. (International Headquarters)

P.O. Box 158, Skoyen N-0212, Oslo 2, Norway Diswibutors
Tel. (472) 52 90 00 ‘/:\ustraliat BDH,SKilsy(t:h. Vic,, Tel. (03) 728 5855

rance: Biosys S.A., i , Tel. (044) 86 22 75
Fax. (472) 507015 Germany:I Dignova Grr?t;pl?:fagr:iurz, %’el (2')40) 4105091
Tix. 79133 dynal n Italy: Oxoid Italiana, Milano, (02) 995 5651
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A New Journal Examining the Integrity of Scientific Data

Editor in Chief : Adil E. Shamoo Editors

Department of Biological Chemistry Zoltan Annau Judith Baldwin
University of Maryland School of Medicine Johns Hopkins Exxon Biomedical
Baltimore, MD, USA University, USA Sciences, USA

Selected Papers from the First Issue = Accountability in Research:

Prologue: "First International Conference on Policies and Quality Assurance is
Scientific Data Audit, Policies and Quality devoted to the critical examination
e The Credibility and Legitimation of Science: scientific data. It provides an

A Loss of Faith in the Scientific Narrative, J.R.
Francis e The Impact of Funding on the
Formulation of Research Policy, S. W. Davis -
e Public Participation in Data Audits, T.O. :)OhtChIeS, proF: gdures zlanq standzrds
McGarity e Data Audit as a Management Tool, ~ '° 1'© @cquining, analyzing, an

J. K. Baldwin and B. K. Hoover. auditing data.

Contributions are welcome and should be sent to the Editor in Chief.

4 |ssues per volume * ISSN : 0898-9621
Corporate Rate Per Volume ....... $134.00
University Library Rate :.............. $ 90.00
Individual Rate Per Volume : ....... $ 56.00"

* Individual rate only available to individuals who subscribe directly from the publisher and who
pay by personal check or credit card.

international and interdisiplinary
forum for the development of new

GORDON AND BREACH SCIENCE PUBLISHERS

P.O. Box 197, London WC2E 9PX, UK
P.O. Box 786 Cooper Station, New York, NY 10276, USA

- Send me a FREE Sample of Accountability in Research For Subscriptions or Sample Copies, Return To :
- Please enter my subscription. STBS Marketing Department
) P.O. Box 786 Cooper Station, New York, NY 10276, USA
Name rint or P.O. Box 197, London, WC2E, 9PX
" For IMMEDIATE Service Telephone:
Address

- NEW YORK Tel. (212) 206-8900 LCNDON Tel. (01) 836-5125

City/ State/ Code Fax (212) 645-2459 Fax (01) 379-0800
Country Send orders by check, money order, Visa, MasterCard, American Express
Credit Card o Ordering Information:

. o The dollar price applies in North America only: customers in all other countries will be
C?rd Number e - ,Explratnon Date _ T invoiced at current conversion rates. Subscription prices and publication frequency subject to
Signature N change without notice. Customers in Japan should write to Yohan Western Publications

Distribution Agency. 140 Okubu 3 Chome. Shinjuku ku. Tokyo 160 JAPAN
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The Society Of Tbxicology

is pleased to announce the

availability of

THE COLGATE-PALMOLIVE
POST-DOCTORAL FELLOWSHIP
IN IN VITRO TOXICOLOGY

Consistent with its long-standing commitment to advance the development of non-animal methods for
product safety assurance, the Colgate-Palmolive Company is sponsoring a post-doctoral fellowship in
in vitro toxicology. This program administered by the Society of Toxicology, is directed especially towards
in vitro alternatives to animal studies for assessment of dermal and ocular toxicity. Colgate-Palmolive will
integrate the fellowship’s research findings into its ongoing program to identify and develop scientifically
valid in vitro replacements for animal safety studies.

The award is made for two years, with funding for the second year contingent upon satisfactory research
progress. The award amount is $33,500 annually. The awardee receives $22,000 for salary from this source
of funding. The remaining monies may be used for fringe benefits, supplies, equipment or travel related to
the proposed research. Total administrative costs to the awardee’s institution may not exceed 8 percent
annually.

The award is available to post-doctoral trainees in their first year of study beyond the Ph.D., M.D., or D.V.M.
degree who are employed by academic institutions or research institutes worldwide. Doctoral students who
anticipate completion of their degree prior to September 1, 1990 may also apply, although the doctoral degree
must have been conferred before this fellowship is awarded. The application consists of a three page
description of the proposed research, the applicant’s CV, graduate transcripts, reprints and letters of recom-
mendation. A letter from the current or proposed post-doctoral advisor, who is a member of the SOT, must
be submitted that describes the nature and extent of commitment of research or other institutional resources
to the applicant.

Announcement and official presentation of the award will take place at the 1990 annual meeting of the SOT
in Miami, Florida. Funding may commence at that time, or no later than September 1, 1990.

Completed applications must be received at SOT Headquarters no later than November 15, 1989. For further
information and an application package, contact:

Colgate-Palmolive Post-Doctoral
Awards Committee

Society of Toxicology

1101 14th Street, NW

Suite 1100

Washington, DC 20005

(202) 293-5935
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“The importance of the program cannot be overlooked ... “Mathematica has a real ch of replacing pencil “Math ica will 1 ize the and

it so fundamentally alters the mechanics of and paper as the standard desktop environment for learning of math by focusing on the prose of
mathematics,” . scientists and engineers.” mathematics, without getting lost in the grammar.”




You could

be here.

Rous Sarcoma Virus protease shown in
a drawing by Jane S. Richardson, Duke
University Medical School. The:three-
dimensic tructure of the protein was
solved by M. Jaskolski, M. Miller and

A Wlodawer, NCI-FCRE Frede




Introducing new Covalent Sequencing
technology from MilliGen/Biosearch.

Every protein investigator knows, you can sequence
more residues by covalently attaching protein sam-
ples than by simple adsorption.

Covalently immobilizing a protein or peptide
allows you to use polar solvents to wash away
excess reagent and reaction by-products, providing
cleaner chromatograms, enhanced sensitivity and
extended sequence runs.

Unfortunately, finding something to attach the
protein fo has been a nightmare. Early methods
used glass beads. But handling them required too
much finesse and fook too much time.

New attachment chemistry makes sample prepa-
ration fast and easy. At MilliGen/Biosearch, we've
developed a way to covalently attach protein sam-
ples to a DITC derivatized PVDF membrane,
eliminating sample wash-out, and dllowing
researchers to use smaller amounts of material.

For peptides, we modify a Millipore PVDF mem-
brane with aryl amine. This functionalization allows

- for covalent linkage with the C-termi-
nal and side-chain carboxyl groups.

Electroblotted proteins are bound
by our unique SequeNet™ process.
With this new method, a polyamine
polymer and protein amine groups
are cross-linked with DITC. The result-

Covalent attachment
of proteins and pep-

tides to special g :

Sequelon™ mem- ingy thin polymer network conforms
branes prevents

exradivelosses  Closely fo the membrane surface,
during sequencing. 3

odseiverans covalently enfrapping the molecule

actualsize) for sequencing.

In any case, the aftachment protocol requires
just 15-20 minutes of simple benchtop chemistry. And,
if you're performing electroblot purification, the
SequeNet process lets you sequence directly from
Millipore’s Immobilon™—P membrane.
Taking the “hard” out
of hardware. Everything
is automated, from
sequencing through
sequence printout. On- T
line HPLC provides PTH 3
amino acid analysis with
100% injection of PTH
derivatives. PTH-Maxima™
software automatically i gy
compares cycles, eliminat-
ing carry-over effects and
system artitacts. So you
get a difference trace

300 pmol beta-lactoglobulin
applied to Sequelon-DITC membrane

1000

PTH Yield
3

60 80

40
Cycle Number

From a sample of a few hundred pico-
moles, Covalent Sequencing makes it
possible to obtain sequence informa-
tion beyond 60 cycles, with repefitive
yields around 95%.

© 1989 Millipore Corporation

with easily identifiable peaks for fast, accurate
interpretation.

MiliGen/Biosearch ProSequencer™ systems use
conventional Edman degradation chemistry. But
they're also compatible with emerging multi-reagent
protocols, and will be especially suited for use with
new detection methods now in development.

You have a question? We have the answer. When
you call us with a question, you won't be bounced
from person to person looking
for an answer. You'll talk directly

Cycle 27 NLE

ol with some of the most knowl-
edgeable people in the
I business.

Our technical support team
is staffed by men and women
who've run core fadilities, and
others who've spent their lives
working with proteins. At
places like Harvard, The Uni-
versity of Leeds and The
Howard Hughes Institute.

And, on the off chance we
can’t give you an answer on
the spot, you don't have to call
us back—we'll call you. Usually,
within the hour.

Combined effort makes it possible. By pooling our
expertise in bioinstrumentation with the knowledge
and resources of Millipore and Waters, we solved a
problem that's plagued researchers for nearly 25
years. And it couldn’t have come at a better time.

Many protein chemists believe adsorptive tech-
nology has come as far as it can—that its potential is
“maxed out”” But now,
Covalent Sequencing will
help take you, and your
research, further.

For more informa-
tion, including a free
video detailing Covalent
Sequencing technology, write
MiliGen/Biosearch, 186 Middlesex Tumpike,
Burlington, MA 01803. Or call 800-872-0071
(in MA: 617-229-2870). We can also be reached
by calling France: 30.45.70.00; Japan: 471-7191;
UK.: 923 816375; or W. Germany: (06196) 494-0.

We promise if you stick with us, you'll go places.

MilliGen/Biosearch
Division of MILLIPORE
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Cycle 28 Subtracted VAL
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Special software automatically
subtracts previous runs from new
ones, producing clear, accurate
readings.




Suddenly MATRIX™ Makes
Filtrate LSC Old-Fashioned

New Tritium Detector Counts 96 Samples Simultaneously —
Without Liquid Scintillation Cocktails and Vials

Matrix direct beta counting revolutionizes the way radio-
labeled filtrate samples are counted—no cocktails, no vials,
no organic waste! Just an easy-to-use microplate that holds
96 samples from your harvester, filtration manifold, or filter
bottom microplate. The result? Sample preparation times
are reduced from hours to minutes. Counting times cut by a
factor of 50, without loss of accuracy.

Matrix performance has been proven for many applications
such as MLC, Cr-release, receptor binding, RIA, tissue typ-
ing, and for many isotopes, including 3H, #C, 35S, 32P, 125]
SICr.

Matrix cuts costs! It saves labor and eliminates the expense
of LS cocktails and vials. Disposal costs are reduced to a
negligible level. In fact, Matrix pays for itself in less than a
year, even if you count only a few microplates per day.

Experience the Matrix difference in your lab. Call today.

Packard Instrument Company One State Street, Meriden, CT 06450 U.S.A.
Tel. 203-238-2351 1-800-323-1891 TX: 643251 FAX: 203-235-1347

. PACKARD ... MATRIX makes routine radioassay simple.

A Canberra Company
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Plasmid

AR

« Easy to Use The Macintosh™ interface makes
Plasmid Artist™ easy to learn and use. Custom tools
allow easy drawing and editing.

« Flexible Plasmid Artist draws linear and circular
restriction maps to scale. Many styles of text, shading,
and arrows are available. Copy maps to the clipboard
for pasting into other Macintosh applications.*

« Expandable More than sixty restriction enzyme
names are included. The total number is limited only
by disk space.

« Professional Plasmid Artist unleashes the
power of PostScript® in the LaserWriter to give crisp,
professional quality drawings.

The first Macintosh program for drawing
publication quality restriction map diagrams.

Plasmid: pUC19

Origin: pBR322 derived

Inventor: J. Messing

Notes: lacZ' gene provndes amino-terminal
tation -

blue/white selection.

Aatll (2617)
Sspl (2501 /l,_\\

EcoR1(397)

Ndel (183)
Narl (235)

Xmnl (2294)
Scal (2177) ~

Hindlll (448)

pUC19

2686 hp
~ Af1L1I (806)

Gsul (1789

Cfr101 (1779)
Ppal (1766)

+ Requirements

Macintosh 512E, Plus, SE,

or II; LaserWriter™ or ImageWriter™ printer. A second
disk drive or hard disk is recommended.

System 4.1 or newer is required. Plasmid Artist is

This restriction map of pUC19 was
drawn with Plasmid Artist, the first
user-friendly program for the Apple®
Macintosh™ family of computers. Using
Plasmid Artist and your Macintosh
computer, you can draw scaled diagrams
of circular and linear restriction maps

base pairs and Plasmid Artist

keeps track of the scaling when
inserting or deleting fragments.
Restriction sites can be entered with the
mouse or by typing their position

and can be drawn in a variety of fonts
and formats. Using a LaserWriter™
printer gives crisp, clean diagrams

Multifinder™ compatible.

€ File Edit Text Fill Windows

EM Add Sites ... [18 S===———=1"
Set Enzyme Name ...
Show Site Position

Ndel (183)
fRatl Narl (235)
fAatll
fAccl
Ahall
Ahalll
Apal
Asp718
Asull
Aval
Ball
BamHI
Banl
Banl!|
Banlll
v

lacZ'

Ampr

Af1111 (806)

* This ad was constructed on a Macintosh SE using
Plasmid Artist, lllustrator 8™, PageMaker 2.0a®
and printed on a Linotronic 300™.

Plasmid Artist is a trademark of GeneSystems. Macintosh, Multifinder, LaserWriter, and ImageWriter
are trademarks of Apple Computer, Inc. PageMaker is a trademark of Aldus Corporation. PostScript and
llustrator 88 are trademarks of Adobe Systéms, Inc. Linotronic 300 is a trademark of Allied Corporation.

just by pointing and clicking. You simply

specify the initial size of your map in suitable for publication.

« Available Now Plasmid Artist, version 1.1
is available from GeneSystems for $395 plus shipping/
handling and sales tax (in California). International

orders are welcomed on a prepaid basis. Call or write for

details.
Address: 755 B Loma Verde Avenue
Palo Alto, CA 94303
Phone: (415) 493-0972 FAX: (415) 323-3278

+ Money Back Guarantee We stand behind our

product by offering a 30 day money back guarantee.

GENESYSTEMS

\V/A\V/A\
COMPUTER SOFTWARE

3 NOVEMBER 1989
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At Synthecell,
We Foresaw the Need ...
and Responded

Introducing

S-OLIGOS
Anti-Sense DNA

for Experimentation in Living Cells

FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMATION ON
OUR OTHER OLIGONUCLEOTIDE PRODUCTS, PLEASE CALL

1-800-336-7455

SYNTHECELL
SYNTHEGELL
SYNTHECELL FAX
SYNTHECELL
SYNTHECELL 301-977-5079
SYNTHECELL

CORP.

2096 Gaither Road, Rockville, MD 20850 USA
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301-869-7455

Knowledge is Power

ONLY
IF YOU CAN FIND IT!!

WordPerfect, Microsoft Word & WordStar Users:
Automatic Bibliography Preparation
Automatic Citation Insertion
Automatic Reference Searching

dms4Cite

document management system for citations

* Menu Driven, User Friendly Interface * Automated reference entry/editor included

* Supports multiple data bases of 32,000 citations & abstracts *

* On-line context sensitive help and self-paced tutorial * Creates annotated bibliography easily *
* Puts your choice of Author-Year or Numerical citation in your document

* Menu-driven re-style feature to reformat bibliographies * Automated Installation ¢

* Search by author, year, title and keywords (>,<, AND, OR, NOT LOGIC) «

* Saves and searches previous bibliographies * Stores abstracts and full text ¢

* Saves citations as well as abstracts downloaded from NLM, STN, DIALOGUE, BRS *

* Citations and abstracts easily shared with colleagues * Not copy-protected

* Automated daily back-up to diskettes for security & reliability *

+ Originally Martz BIBLIOFILE « Used by Scientists and Engineers World Wide +

*$295 + S&H ($20 USA) * Free demo * One year warranty & free auto-install upgrades ¢

More RESEARCH - Less RE-SEARCH

Sidereal Technologies, Inc.
P.O. Box 30/ 263 Center Avenue / Westwood, NJ 07675 USA

(800) 544-CITE (201) 666-6262 FAX: (201) 666-8119
Prices and terms subject to change without notice
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RELY ON

Ryan is the worldwide leader in self-
contained temperature monitors with
units available for a variety of users
and applications including scientific
researchers, aquatic sciences, for-
estry, fisheries, just to name a few.
To see how time-temperature
monitoring can help you save time
and money, find out more about
Ryan monitors.
® [nexpensive solutions to your
data collection problems

¢ Can monitor up to 12
different locations
simultaneously

® Allows for data collec-
tion anywhere, even
underwater

® Software works with your
IBM*-PC or PC compatible

To find out more about the right Ryan instrument for you
and for a demonstration, contact your distributor or call 800-
999-7926 ext. 500 (U.S. Only) or (206) 883-7926. Or write to
Ryan Instruments, P O. Box 599, Redmond, WA 98073-0599.

Ryan Instruments
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©1989 Ryan Instruments, all ng,hu reserved.
IBM is a registered trademark
International Business \lachmcz, Corporation.

RYN-22T

NO DARKROOM
NECESSARY.

Tired of climbing flights of stairs or waiting in line to
photograph your DNA gels in a darkroom? With the
Foto/Phoresis I Documentation Station there is no
need for a darkroom. FOTODYNE'S 300 nm transil-
luminator and FCR-10 camera are designed specifically
for at-the-bench DNA mini-gel photodocumentation.

For more
information call
1-800-DNA-FOTO

(1-800-362-3686)

The
Foto/Phoresis I
Documentation

Station

I

INCORPORATED

16700 W. Victor Road * New Berlin, Wl 53151-4131
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Think of us as your
immunology department.

Custom polyclonal antibody
production.

Ascites scal;-up production.

Immunobiochemical services.

We're BAbCO. The full-service group staffed by experts
and supported by state-of-the-art animal facilities and
laboratories. Professionals experienced with antibody
production on different scales. Scientists like yourself,
ready to collaborate with you and to tailor projects to
your needs.

Send for our catalog today. Better yet, give us a call
and let’s start thinking about your requirements.

4131 Lakeside Drive, Suite B
Richmond, CA 94806

(415) 222-4940

(415) 222-1867 (FAX)

Circle No. 92 on Readers’ Service Card

THE SOURCE FOR
CARBOHYDRATE
CHEMISTRY

Unrivalled expertise
and product lines to
serve the life scientist

Pfanstiehl Laboratories is the world
leader inisolation, synthesis and puri-
fication of carbohydrates—everything
from simple sugars to blocked inter-
mediates to polysaccharides. This
broad product range provides the
tools for synthesis of nucleosides,
biologically active carbohydrates,
and other biopharmaceuticals.

With a heritage of 70 years of spe-
cialization, Pfanstiehl scientists and
skilled technicians are well-equipped
to meet the constantly changing
needs of today’sdynamiclife sciences.
This expertise is available to you on
a confidential disclosure basis.

Product capability from
bench to pilot plant

to bulk volume

Whatever your needs, we can
meet your requirments on spec, on
budget and on time. Meticulous
attention is paid to analysis and
product quality, with full documenta-
tion maintained in accordance with
GMP Guidelines. Product purity and
uniformity are assured, batch after
batch. In addition, special ultra-pure
products are available as ‘‘reference
standards”’

We stand ready to serve you as a
reliable, confidential and
experienced supplier
for your specialty
chemical needs.

B

PFANSTIEHL LABORATORIES, INC.

The Source for Carbohydrate Chemistry
1219 GLEN ROCK AVENUE
WAUKEGAN, IL 60085-0439

Tel.: 312/623-0370
(After Nov. 1989: Area Code 708)
FAX: 312/623-9173 TELEX: 25-3672 PFANLAB

Send me:

New Capabilities Brochure
Product Catalog

Call us to discuss a project.
Area Code /

NAME
TITLE
FIRM
ADDRESS
cITY

STATE____ . . ZIP
LSO-W e __J
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Biological
Cultures

Come to the
Source!

American
Type Culture
Collection

12301 Parklawn Drive,

Rockyville, MD 20852
1(800)638-6597; 1(301)881-2600;
Telex: 908768; FAX(301)231-58206;
CABLE: ATCCROVE

Reference catalogues with
over 50,000 strains:
Algae/Protozoa
Bacteria/Phages;

Cell Lines/Hybridomas
Fungi/Yeasts

Plant Tissues
Recombinant DNA
Viruses/Antisera.

Louis Pasteur (1822 - 1895)-Anthrax Vaccine; Rabies
Vaccine; Pasteurization; Fermentation;..

ATCC n0.4229 USDA (S.C. No. 14, Pasteur ineNo.1)
(N.R. Smith 1012) J. Bact. 21: 161 (1931):U¢
Monogr. 16: 66 (1952).
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REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

0 Maintains a data base of references

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

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional)

0 Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

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

RT-11, TSX-Plus, RSX-11,P/0S . .. . .. 825000
VAX/VMS (native mode) ............ 335000

™

ANY
Wi, SI50  whl spgoo

y , 322 Prospect Ave., Hartford, CT 06106
SYSTEMS/  (203) 247-8500

Connecticut residents add 7'z % sales tax.
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. cmm :
mﬂw ‘.« 13 )
@ aemceusmc Oﬂmmnmsa.u @ HELLMA SWISS S A

Telephone (718) 544-8168

mmaeum.uxav o MMW,L @ 'HELLMA SKANDINAVIA A/S
Telephone (03) 8871835 ~ Telephone: Telephane (02) 689517

O wmimnss () i smenon

HELLMA GmbH & Co
Glastechnische-Optische Werke

7840 Mullheim/Baden, W-Germany PO Box 1163

Telephone 07831!5575 . Telex 7'72937 . Telefax 07631/13646

Exclusive in the U.S.A. —HELLMA-— 25th Annwersary

118-21 Queens Blvd., Forest Hills, N.Y. 11375
(718) 544-9166  (718) 544-9534 FAX (718) 263-6910
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One More Reason The ACAS 570 is...
The Cytometer for All Reasons

Diterattive \f(ou command gle pozg; qf the lzlilser Reason | Sensitive Adfvanced photometr%c detectiqn and
Tiser or new researcucz}pa llltlgs such as Fiancscond afocused la§er spot give you fel.lable
Cytometry sorting rare cells for cloning, Modsiiremoints data from live cells with minimal

fluorescence photobleaching, photobleaching, and without the
photoactivation, and cellular microsurgery. need for signal averaging.

Quantitative From single to dual label fluorescence Reason | Comprehensive, Powerful software teams laser
rsstence measurements, you get real Yatdenotive cytometry with _afivanced computer
Asrekoits numl‘Jer‘s for ﬂuprescence Software technologyf—.gmng you integrated
quantitation ranging from cell-cell data acquisition, analysis, and
communication and molecular diffusion, to intracellular Ca*™ and pH.  management functions that are easy to learn, and easy to use. You also
get a powerful assortment of application based programs specifically
designed for the cell biologist.

Reason | Versatile From fluorescence imaging and cell
Integrated cloning, to measuring transient Ca**
P Tl and pH, the ACAS 570 provides the
broadest range of cell and molecular
biology applications available in a single instrument.

And now. .. the ACAS 570 gives you the exceptional resolution and contrast
of confocal imaging.

These are a few of the many reasons
why the ACAS is The Cytometer for
All Reasons. To discover yours call
us at 800/247-8084 or in Michigan,
517/349-7200.

MERIDIAN

Instruments, Inc.

Bringing Analytical Power to
the Cell in Culture
2310 Science Parkway * Okemos, Michigan 48864

517/349-7200 * 800/247-8084 * FAX 517/349-5967 AS00 il Ttk e
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BROADEN YOUR SCOPE

The Nikon/Narishige NT-88 Cell Manipulation Work Station

Nikon and Narishige have broadened
the scope of cellular research with
the creation of the NT-88 Cell
Manipulation Work Station. It's the

only system to combine hang-type

micromanipulators for comfort with the
world-renowned Diaphot for crisp, clear images.

The NT-88 provides smooth, vibration-free operation,
combining superbly crafted hydraulic remote controls
with the highly stable Nikon microscope.

‘ Circle No.

Depending on your application, a wide variety of
fully compatible coarse and fine micromanipulators,
microinjectors, pipette formation equipment, and
optional stage mover, are all available from Nikon.

For more information on how to broaden your
scope, contact your nearest Nikon dealer or write
Nikon Inc., Instrument Group, 623 Stewart Avenue,
Garden City, NY 11530

Tel: (516) 222-0200 -
e Nikon




at the congressional hearing (2) that the

MIT “inquiry went forward in conformance

with our policy of investigating suspicion of

fraud, even though Dr. O’Toole chose not

to characterize her concerns as [fraud].” The

statements of Eisen and of Deutch cannot
both be true.

MARGOT O’TOOLE

44 Clark Road,

Brookline, MA 02146

REFERENCES

1. D. Weaver et al., Cell 45, 247 (1986)

2. J. Deutch, statement before the Subcommittee on
Oversight and Investigations Committee on Energy
and Commerce, U.S. House of Representatives, 9
May 1989.

Oil Spill Health Effects

Marcia Barinaga’s article “Alaskan oil
spill: Health risks uncovered” (News &
Comment, 4 Aug., p. 463) captured the
flavor of the Conference on the Alaskan
Crude Oil Spill and Human Health very
well.

A matter that could cause some misunder-
standing, however, is the misstatement in
the middle of the article labeled “the good

news,” that the highly toxic polycyclic aro-

matic compounds “evaporated from the

spilled o1l within several days.” The lightest

fractions of the oil, the single ring com-

pounds that are of most concern for inhala-

tion exposures, did evaporate rapidly. The

polycyclic aromatic hydrocarbons, on the

other hand, tend to concentrate in the

weathered oil and may be of significant

long-term concern for health, since we know

that some of these compounds are hazard-
ous and some are associated with cancer.

Davip P. RaLL

Director,

National Institute of Environmental

Health Sciences,

Post Office Box 12233,

Research Triangle Park, NC 27709

Management at DOE

Readers of the article by Mark Crawford
abour Robert O. Hunter (News & Com-
ment, 15 Sept., p. 1182) may obtain the
impression that Hunter is a man of vision
who is meeting opposition from a stodgy
bureaucracy. The article quotes Hunter as
saying that his “most ambitious activity” is

“to maintain the flow of new ideas and . . .
the quality of research.” The impression one
gains from the article and from the quote,
however, is inconsistent with my experience.

Like Hunter, I came to Washington “just
over a year ago.” Unlike Hunter, I came, not
to “head the Department of Energy’s
[DOE] $1.7-billion” Office of Energy Re-
search, but to work in the “tiny geophysical
rescarch program” referred to in the article.
The Geosciences Program is part of the
Office of Basic Energy Sciences (OBES)
within the Office of Energy Research. The
program has an annual budget of about $18
million and supports the basic geoscience
research of about 90 investigators at eight
national labs and 70 investigators at almost
40 universities. Research grants are given on
the basis of a peer-review system similar to
that used at the National Science Founda-
tion. The Geosciences Program office con-
sists of one DOE employee, a portion of a
secretary, a rotator from academia, and a
detailee from one of the national labs—the
position I have occupied on a half-time basis
for the past 15 months. Thanks to Hunter, it
has been a most exciting year—exciting,
exasperating, but mostly, frustrating.

One particularly frustrating task was to
help my colleagues decide how to take back

Every month, thousands of researchers are on the
other end of the S&S customer service line.

And alot of them are also at the end of their rope.

Some might call needing a product shipped to them
overnight. To which we answer, “No problem.”

Some might want help with a protocol. Or they have
a question about choosing a solid support. And 99 times

564

R

10 thousands of researchers, thisis a

out of 100, we'll have the answer.

Some call looking for help with a specific task. Like
filtration of cell culture media. Or gel electrophoresis. Or the
transfer of a LMW protein. Or purification of DNA or RNA.
And we give them specific solutions.

But that’s not to say that the only time to call is when
you have a fire that needs dousing.

SCIENCE, VOL. 246



$3.5 million committed to research tasks
already in progress in fiscal year 1989. This
was the amount that Hunter required us to
commit to his initiative in High Resolution
Underground Imaging Using Acoustic
Means in fiscal year 1989, and he wanted
this initiative to grow to $10 million in fiscal
year 1990, with no additional funding avail-
able. The Geosciences Program staff re-
sponded by pointing out that (i) it was
already supporting underground imaging
with approximately 20% of its total budget;
(i1) the projects supported had been judged
most competitive by scientific peer review;
and (iii) his last-minute requirement would
have an adverse impact on important re-
search already committed to. Hunter’s reply,
impersonally transmitted down the DOE
chain of command, ignored the points
above and made the general statement that
“orders of magnitude improvement in reso-
lution” could be achieved by adopting ad-
vances developed by the antisubmarine war-
fare (ASW) community. This statement was
thoroughly investigated by the Geosciences
Program staff in a series of consultations
with representatives of the ASW, seismolo-
gy, and electromagnetic sounding commu-
nities and found to have no basis. Hunter
would not meet with us or them to discuss

the technical merits of his proposed initia-
tive and simply insisted that we do as he
asked. That may be “high energy manage-
ment,” but it is not the scientific leadership
that the nation and DOE need, in my
opinion.

As a result of the Hunter-imposed initia-
tive, we have funded additional imaging
work, most of it along lines already support-
ed and none of it claiming to achieve “orders
of magnitude improvement in resolution.”
Underground  imaging—related  research
now makes up about 40% of our total
budget and will be much larger in fiscal year
1990 if Hunter’s recommendations are fol-
lowed. The underground imaging program
that “received positive review” by the JA-
SONs was already in place before the Hunt-
er-imposed initiative. I do not know whence
Hunter’s vision of dramatic improvements
in resolution in underground imaging. I do
know that it is not consistent with the best
advice available from experts in the field.

In summary, I feel that Hunter’s directive
significantly underestimated the contrasting
nature of energy transmission in the earth
and oceans and, perhaps more important,
underestimated the ability of solid-earth sci-
entists to effectively cross discipline bound-
aries and bring new and relevant technolo-

gies to bear on their research. The situation
was further confounded by Hunter’s treat-
ing genuine technical misgivings about the
initiative, relayed by his subordinates, as the
stalling tactics of a stodgy bureaucracy. In
the final analysis, I believe the productive
research programs of scores of scientists
have been threatened by a technically
flawed, poorly defined initiative.
ALFRED G. DUBA
341 Lincoln Avenue,
Livermore, CA 94450

Erratum: In the article by B. F. Chmelka and A. Pines,
“Some developments in nuclear magnetic resonance in
solids” (6 Oct., p. 71), several references were trans-
posed. Figure 1 was adapted from (6) [C. A. Fyfe et al.,
J. Am. Chem. Soc. 110, 3373 (1988)], not (10) and (14),
as printed. Figure 2 was adapted from (7) [H. B. Cole, S.
W. Sparks, D. A. Torchia, in preparation], not (11), as
printed. The reference, to rotational resonance (p. 74,
col. 2, line 22) should have been (10) [D. P. Raleigh et
al., J. Am. Chem. Soc., in press], not (7), as printed. The
authors in reference (55) sﬁould have been D. R. Nelson
and F. Spaepen.

Erranum: In the Briefings section of 22 September (p.
1332), the credit for the x-ray image of the sun should
have included Eberhard Spiller of IBM’s Watson Re-
search Center.

Erratum: In Eliot Marshall’s News & Comment article
“Old bones solve new problems” (15 Sept., p. 1185), the
term “pubic symphysis” was misspelled in the third
sentence of the sixth paragraph.

. " .
lifeline.
A'lot of people call just to get
applications information or product
literature - like the new S&S products
catalog you see pictured here.
And all you need to do to take

advantage of everything S&S
has to offer is call 1-800-245-4024.

3 NOVEMBER 1989

et s it

In fact, the only reason we're putting our address in this
ad (Keene, NH 03431) is in case your phone goes dead.

Talk ToUs.
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Just as DNA is the information center
of the cell, DIALOG" is the storehouse
of information for the scientific com-
munity,

As the world's largest online
knowledgebank, DIALOG has an
amazing body of accurate, up-to-the-
minute, information covering revelant
technical, patent, product, regulatory,
and industry issues. It's an invaluable

resource in the development of new
products from research
advances.
For example, you
can use DIALOG to
access worldwide
patent information
in an instant. Or
pinpoint relevant
articles from

E BEST WAY TO SEARCH THIS
FHOUSE OF INFORMATION,

hundreds of important bioscience-relat-
ed publications and journals including
Clinica, Scrip, FDC Reports, and
Biotechnology Newswatch. You
can even scan the latest papers
from national and international
conferences.
With DiaLog, you can quickly
find exactly what you need, when
you need it—without ever leaving

© 1989 Dialog Information Services, Inc., 3460 Hillview Avenue, Palo Alto, California 94304. Al rights reserved




your office or lab. All you need is a
PC and a modem, and you're ready to
go online.

Then you can search DIALOG'S
databases for specific information on
everything from the latest develop-
ments in gene-cloning to new AIDS
-~ diagnostics and vaccines. Or investi-
gate grants, competitive projects, new

Information Services, Inc.

In fact, you can investigate any
topic, any time. No matter what you're
researching, the information you find
will always be current and complete
because D1ALOG is updated continu-
ously. And many citations can be con-
veniently retrieved in full text.

Call today for more information
and a free print-out of a sample

products, markets, and industry trends. DiaLOG search. When you see what

DIALOG is a servicemark of Dialog Information Services, Inc., Registered U.S. Patent and Trademark Office

our storehouse of information can do
for you, you'll agree DIALOG is one dis-
covery that’s sure to lead to many other
important findings.

Call 800-3-Draroc (800-334-2564), or
Fax 415-858-7069.

mm INFORMATION SERVICES. INC

AKnight-Ridder Company KR

Theworld's largest online knowledgebank.
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You talked.
We listened.

 So now, Nalgene Filter Units

color-coded by membrane material—

and the pore size and membrane

material are marked right on

the collars.
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© Nalge Company, 1987

Nalgene Labware Dept., Na!ge Compan
Subsidiary of Sybron Corp., Box 20365
Rochester, NY 14602-0365
Telephone (716) 586-8800 Telex 97-8242.

Nalge Company

Nalgené Brand Products

The ability to listen. The technology to respond.
See us at ASCB Booth #818




CALCITONINS
human, eel, salmo
CALCITONIN GEN
RELATED PEPTIDE

 CREGHE
rat, ovine, human
and analags

20 analogs

HIRUDIN-fragments
sulfated and
nonsulfated

fragments, analogs

RENIN SUBSTRATES/ | i
INHIBITORS g en

V-CONOTOXI




Some
celebrated
performers
come from
very humble
beginnings.

: 9 , - 1-800-446-5967.

,g;’;:_ . % : : PRSI W, v orporation, Precision

’/ W i sy R s, New York 11042-1179. =
: 9T ' ‘Ca.i*fe,n Co., Ltd., Ontario.







PRECISE, RELIABLE AND
REPRODUCIBLE INJECTIONS —

CELL AFTER CELL.

AIS MICROSCOPE SYSTEMS.

FroM CarL ZEIsS.

The new Carl Zeiss Microscope
Systems extend the performance and
capabilities of the modern light
microscope to meet the ever growing
demands of science and industry.

State-of-the-art light microscopes
with unexcelled ICS optics are com-
bined with the latest technologies
for specimen handling, information
retrieval and processing.

The results, in terms of resolution,
content and reproducibility, far exceed
anything previously attainable with con-
ventional instrumentation. Now the
most sophisticated techniques in micros-
copy can become a routine part of your
research.

The AIS Microscope Systems from Carl
Zeiss make microinjection into living cells
easier and more reliable than ever before
due to computer control of the injection
procedure. The microscope system is
operated via a functional software menu;
all parameters are entered by means of
the graphic overlay on the TV monitor.
The injection program enables fast,
precise axial injections with a high injec-
tion rate of up to 2000 cells an hour -

MPM Microscope Photometry
LSM Laser Scan Microscopes

AIS Automated Injection Systems

with maximum protection of the cell.
There is no difficulty in continuing inter-
rupted injection tests or performing mul-
tiple injections into a single cell. This
guarantees standardized and stabilized
conditions for injection experiments.
Even complex functional analyses are
possible in the shortest time possible -
with maximum reproducibility and
therefore reliable statistical results at
all times.

Carl Zeiss, Inc.

One Zeiss Drive
Thornwood, NY 10594
914 - 747 - 1800
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The AIS Microscope Systems from
Carl Zeiss are the perfect answer to
microinjection requirements in cytologi-
cal, physiological, molecular-biological
and genetic research in biology, medi-
cine and pharmacology.

For the full story, contact your Zeiss
dealer. For the name of the nearest
dealer, call the Microscopy Department
at (914) 681-7755.

AN AN\Y Carr ZEISs

MICROSCOPE

SysTEMS

West Germany




STABLE ISOTOPES

Isotec Inc. offers the
scientific community
one of the world’s
largest selections of
stable isotopes and
labelled compounds

* Amino Acids
18 * Fatty Acids
¢ Sugars
¢ Substrates (for
breath tests and

other metabolic
Q studies)

You Get More From

* > 999% chemical purity
* High isotopic enrichment
e Competitive prices

¢ Fast delivery

Plus ...

metal stable isotopes,
helium-3 and other noble
gas isotopes, other
enriched stable isotopes,
multiply-labelled
compounds and custom
synthesis

Call or write for your NEW
complete price list today!

y s, J /[ 4
NEUDSS NS Afss
r/ 4 O N [ J/ 4/l D

A Matheson, USA Company

3858 Benner Road, Miamisburg, OH 45342
(513) 859-1808 (800) 448-9760
Telex: 288278 Fax: (513) 859-4878
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ideaList will set you and your
data free from the prisons of

regular PC database managers.

Designed for lightning-fast,
full-text searching of
bibliographical references and
abstracts, ideaList can help
you with all your other
loosely-formatted data — notes,
results, jottings and the rest.

have been made, (b)

¢ Finds any word, date or number in any record - in milli-
seconds — no matter how large your database or primitive
your PC e Variable-length fields and records — up to about
10 000 words each ® Many types of record in one database

* 194 ways to search * Omnivorous importing - DBF and
Medline, wordprocessor efc text files ® Flexible exporting
(including re-formatting names/initials) ® Cross-referencing
¢ Familiar and complete editor (including. clipboard)

¢ Windows-style screen ® Mouse support

® 16-record demo version available on request.

Price: only US$195 — less 20% to academic buyers.

VuwriterH%

Vuwriter!! is a proper wordprocessor for scientists:
fast, full-featured and IBM-compatible, yet as simple
as ABC. Drop-down menus, helpful dialogue boxes
and mouse support will have you running
Vuwriter’s slick editor, equation layouts and
scientific fonts in next to no time.

e Full wordprocessor command set ® Maths/Greek fonts

* Windows-style, WYSIWYG display e 15 levels of
sub/super-script ¢ Vertically aligned proportional-space text
* Varying margins within pages ® Two files on screen

* Macros ® Mailmerge ¢ Spelling checker

¢ Epson/HP/PostScript support.

*Demonstration version available on request.

Price: $493.75 — less 20% to academic buyers.

Vuwriter!! is a product of Vuman Computer Systems Ltd.

Fax: 011 44" 865 721205. Tel: Peter Kibby on 011 44* 865 240201 (6—12 am EST).
Prices: USA/Canada only; airmail and support incl; subject to change without notice.

Please send me:

e 2.

Name

Address

Zip

* area code from USA.

Return coupon to: Peter Kibby, Blackwell Scientific Software, BSP Inc, 3 Cambridge Center,
Suite 208, Cambridge, MA 02142. Outside USA/Canada: Peter Kibby, Blackwell Scientific
Software, BSP Ltd, Osney Mead, Oxford OX2 OEL, UK.

Blackwell Scientific Software
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In Vitro
Mechanical Stress!

The Vitrodyne® is a complete experimental system providing
quantified mechanical forces to cells, tissues, and organs
cultured in vitro.

W computerized controller

A compressive and fensile modes
A static or dynamic force regimens
A real-time feedback control

For more information about the Vitrodyne®
Call toll free 1-800-541-7438

BIOMECHANICAL  LIVECO, Inc., 1 Mill Street * Burlington, VT 05401 802-864-6818
Telex 6502908472

INSTRUMENTS
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The Slender Thread of Life
February 19 - 20, 1990

The Brown Symposium
Southwestern University
Georgetown, Texas

Speakers:

STEPHEN JAY GOULD

Director of the Museum of Comparative Zoology
Harvard University

DAVID M. RAUP

Department of Geophysical Sciences
University of Chicago

J. WILLIAM SCHOPF

Center for the Study of Evolution/Origin of Life
UCLA

The Brown Symposium, open to the public without charge, is
funded by The Brown Foundation, Inc., Houston. For more in-
formation call 512-863-1902 or write Dr. Robert Soulen,
Southwestern University, Brown Symposium XIl,
Georgetown, Texas 78627-0770.

CONGRESSIONAL SCIENCE AND
ENGINEERING FELLOWSHIPS

Applications Invited

The American Association for the Advancement of Science
(AAAS) invites applications for two one-year Congressional Sci-
ence and Engineering Fellowships it will offer for the period begin-
ning September 1, 1990. The fellowship program provides an
opportunity for accomplished and societally aware postdoctoral to
mid-career scientists and engineers to participate in and contribute
to the public policy-making processes within the Congress. Fellows
work as special legislative assistants within the congressional staff
system.

Persons may apply from any physical, biological or behavioral
science or any field of engineering. The term “science” is used
broadly to include the system sciences, public health, and other
technical professions. In addition to the fellowships awarded by the
AAAS, about 15 others are given by other participating professional
societies. The AAAS runs a year-long seminar program for both its
own Congressional Science and Engineering Fellows and those
selected by the participating societies. Addresses of all participating
societies are available from the address listed below.

The 1990-91 AAAS Congressional Science and Engineering
Fellows will receive a stipend of $38,000; an additional $2,000 is
available for relocation expenses and travel in connection with the
program.

The deadline for submission of application materials is January
15, 1990. The award will be announced about May 1, 1990. For
detailed information on the program and specific application re-
quirements, write:

Congressional Science and Engineering Fellows Program
American Association for the Advancement of Science
1333 H Street, NW, Washington, DC 20005
Telephone 202/326-6600

Custom made GeneAmp™

PCR Primers

A minimum of 10 nM (100 amplifications), custom made and
gel purified, $400.00 per primer.

HIV, HTLV-], CMV, HSV , EBV and 8 Thalassemia primer sets,
delivered to your lab in 24 hours or less by Federal Express.

10 amplifications $100.00
50 amplifications $360.00
100 amplifications $600.00

Research Genetics

1-800-533-4363
In the United Kingdom 0-800-89-1393
In Canada 1-800-833-8348

FAX 205-536-9016

t PCR s covered by U.S. Patent No. 4,683,202
issued to the Cetus Corporation and
licensed by Research Genetics.

GeneAmp is a trade mark
of Cetus Corporation.

Free

with your first order

PCR Technology

Edited by Henry Erlich, PhD.
Published by Stocton Press
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BENIGN OR MALIGNANT?

More accurate

information with the Leitz
MIAMED DNA®,
Sometimes, morphological
criteria of a cell viewed
under the microscope are
not sufficient for a clear-cut
decision on whether the cell
is normal or abnormal.

In such cases, the Leitz
MIAMED DNA supplies
extra information with
DNA analysis, widening
your scope for decision-
making.

You get reliable and repro-
ducible results at an early

Wild Leitz USA. Inc. 24 Link Drive, Rockleigh, NJ 07647  Wild Leitz GmbH - D-6330 Wetzlar
Telephone 1-201-767-1100 Telefon (064 41) 29-0
Telefax 1-201-767-4196 Telefax (064 41) 293399
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E'RE STILL WRITING
THE BOOK ON
RESTRICTION ENZYMES
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New England Biolabs, Inc.
32 Tozer Road, Beverly, MA 01915-5510 USA

800-NEB-LABS (In US and MA) Canada: 800-468-2112
International: (508)927-5054 FAX (508)921-1350

THE SPECIALISTS IN RESTRICTION ENDONUCLEASES

DISTRIBUTORS: Australia GENESEARCH PTY LTD Tel. (075) 37 5499 / Federal Republic of Germany, West Berlin, Austria and Switzerland NEW ENGLAND BIOLABS GmbH
(Federal Republic of Germany) Tel. (06196) 3031 / Finland, Sweden, Denmark, USSR FINNZYMES OY (Finland) Tel. (0) 437-5312 / France OZYME S.AR.L. Tel. (1) 30 57 0025 /

Italy GRUPPO FLOW S.p.A.Tel.(02) 5241041 / Israel GAMIDOR LTD. Tel. (03) 342 202 / Japan DAIICHI PURE CHEMICALS CO. LTD. Tel.(02)272-0671 / The Netherlands WESTBURG B.V.
Tel. (033) 95 00 94 / Spain LANDERDIAGNOSTICO S.A. Tel. (01) 759 73 12 / United Kingdom CP LABORATORIES Tel. (0279) 758200
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Explore Your Alternatives

Discover Ours

Nobody knows your cell cultures better
than you do. And nobody knows
alternatives to fetal bovine serum
better than GIBCO does. Bring your
knowledge together with ours.

answer your questions, and assist you
in selecting the FBS alternative that’s

right for you from our wide range of
products. For clear, comprehensive
information on how to choose and
use alternative media, sera, and
supplements, request GIBCO’s free
Fetal Bovine Serum Alternatives
Guide when you call.

GIBCO LiIFE TECHNOLOGIES, INC.

Call our technical support specialists.

They will help you evaluate your
cell culture system requirements,

Life Technologies, Inc. GIBCO/BRL Canada GIBCO Ltd.

3175 Staley Road 2270 Industrial Street, Burlington, Ontario P.O. Box 35, Trident House

Grand Island, New York 14072 U.S.A. Canada L7P 1A1 Renfrew Road, Paisley PA3 4EF, Scotland
To order/Tech-Line*: (800) 828-6686 To order/Tech-Line*: (416) 335-2255 To order: 041 889 6100
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See us at ASCB Booth # 714, 716, 718, 815, 817, 819
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¢ We're
used to

bei
quoted. 3

When scientists gather to talk
science, they very often end up
talking SCIENCE.

With a circulation almost
500% larger than the second-
ranked journal, SCIENCE gets
into more conversations because
it gets into more hands, reach-
ing more doctoral scientists in
R&D, more NIH Grant recipi-
ents, more science policy-mak-
ers than any other publication
in the field.

Just as the elite readership of
SCIENCE responds to its edi-
torial content, it responds to its
advertising as well. If you're
involved in scientific products
or recruitment advertising, the
best place for that advertising is
SCIENCE. You’ll enjoy being
quoted. And acted upon.

: ; @ THEGLOBAL WEEKLY OF RESEARCH

ADVERTISING REPRESENTATIVES
SCHERAGO ASSOCIATES, INC.
1515 Broadway, New York, N.Y. 10036 ¢« (212) 730-1050

SCIENCE, VOL. 246




Growth Factors and Oncogene Research:

Two Journals Providing
Significant Cellular Research

GROWTH

Oncogene

FACTORS
Editor in Chief:Antony Burgess,

Melbourne Tumour Biology Branch, Luadwig Institute for
Cancer Research, Australia 3050 Fax 61-3-347 1938

Editors:

Andrew Bair d, Molecular and Cellular Growth Biology The Whittier
Institute 9894 Genesee Avenue ,La Jolla, CA 92037 USA Fax: 1-619-457 5634

Ralph Bradshaw, caiifornia College of Medicine,University of California,

Irvine, USA  Fax: 1-714-856-8036

Michael Dexter, Paterson Laboratories, Christie Hospital & Holt Institute,
Manchester, UK Fax: 44-61-434-7728

Carl-Henrik Heldin, Ludawig Institute for Cancer Research, Biomedical
Centrum Uppsasla, Sweden Fax: 46-18-106867

Tasuku Honjo, Faculty of Medicine, Kyoto University, Kyoto, Japan

Fax: 81-75-753-4388

Aims and Scope

Growth Factors is a journal dedicated to the communication of
significant research, both basic and clinical, on the expression,
structure and use of growth factors on cells and in animals.

The journal is intended to provide rapid publication of research
papers and short communications by protein chemists, molecular
biologists, physiologists, cell biologists and clinicians working on
the control of cell production and differentiation.

A Selection of Recent Papers
Cellular Processing of Murine Colony-Stimulating Factor (Multi-C3F,
GM-CSF, G-CSF) Receptors by Normal Hemopoletic Cells and Cell Lines,
Nicos A. Nicola, Linda Peterson, Douglas J. Hilton, and Donald Metcalf
@ Transforming Growth Factors Beta-1 in Acute Myocardial Infarction in
‘Rats, Nancy L. Thompson, Fernando Bazoberry, Edith H. Spair, Ward
Casscells, Victor J. Ferrans, Kathleen C. Flanders, Paturu Kondalah,
Andrew G. Gelser, and Michael B. Sparn ® Induction of Lens Fibre
Differentiation by Acidio and Basic Fibroblast Growth Factor (FGF).,

Coral G. Chamberlain and John W. McAvoy @ Establishment of IL-5-
Dependent Early B Cell Lines by Long-Term Bone Marrow Cultures,

Akira Tominaga, Seiji Mita, Yuji Kikuchi, Yasumichi Hitoshi and Kiyoshi
Takatsu @ The Fate of Intravenously Administered bFGF and the Effect of
Heparin, Giles F. Whalen, Yuen Shing, and Judah Folkman.

Subscription Information: Volume 2 (4 issues) ISSN: 0897-7194
Corporate, Price per VOIUME: ........c.ccccreurernierencniensumenseseasecersones $170.00
University Library, Price per volume: .................

Individual , Price per VOIUME: ..........co..onvrivriimrisnsisinisenices $76.00

RESEARCH

Editors In Chief:

Claudio Basilico, New York University School of Medicine, USA
Hidesaburo Hanafusa, The Rockefeller University, USA
Editors

Lionel Crawford, imperial Cancer Research Fund, UK
Frangois Cuzin, Universite’ de Nice, France

Thomas Graf, European Molecular Biology Laboratory, FRG
Charles D. Stiles, Dana-Farber Cancer Institute, USA
Inder M. Verma, The Salk Institute, USA

Michael H. Wigler, Cold Spring Harbor Laboratory, USA

Oncogene Research is a monthly journal dedicated to
reports of significant research in the genetics, molecular and
cellular biology of oncogenes, their products and the factors
involved in the regulation of growth of normal and cancer cells.

Recent and Forthcoming Papers

The Chromosome 11 Region Flanking the t (11;14) Breakpoint in
Human T-ALL is deleted in Wilms' Tumor Hybrids @ S.N.Finver,
C. Martiniere, J. Kagan, W. Cavanee and C. M. Croce.
Regulation of C-myc m-RNA Levels by Insulin or Platelet Poor
Plasma @ X. Gai, M-G Rizzo, S. Valpreda and R. Baserga.
Characterization of the ros 1- Gene Products Expressed in Human
Glioblastoma Cell Lines ® S. Sharma, C. Birchmeier, J. Nikawa,
K. O'Neill, L. Rodgers, M. Wigler.

A Single Amino-Acid Substitution in the DNA-Binding Domain of the
myb Oncogene Confers a Thermolabile Phenotype to E26-
Transformed Myeloid Cells @ R. Li, M. Duterque-Coquillaud,

C. Lagrou, B. Debuire, T. Graf, D. Stehelin, D. Leprince.
Identification of a Small Region of the v-fos Gene Product that is
Sufficient for Transforming Potential and Growth-Stimulating
Activity ® T. Yoshida, Y. Shindo, K. Ohta, H. Iba.

Transformation by Basic Fibroblast Growth Factor Requires High
Levels of Expression: Comparison with Transformation by
hst/K-fgf ® N. Quarto, D. Talarico, A. Sommer, R. Florkiewicz,
C. Basilico, D. B. Rifkin.

If you are interested in contributing to Oncogene Research,
please contact the publisher at the address below.

Subscription Information 4 issues per volume ISSN 0890-6467
Corporate, Price per VOIUME: .............cooveiviiieiiiiiieeeiiiiieeeeiiinnns $254.00
University Library, Price per volume: .................cccoeveeiiiiinenennnn. $162.00
Individual , Price per VOIUME: .........ccoeieieuieieeirierreiees e $80.00*

* Available only to individuals whose library subscribes at the institutional rate OR individuals who certify that the journal is for their own personal use. Individuals must
order directly from the publisher and pay by personal check or credit card. Individual price is inclusive of postage and handling and applies to one subscription per individual.

@ HARWOOD ACADEMIC PUBLISHERS
P.O. Box 786 Cooper Station, New York, NY 10276, USA

P.0. Box 197, London WC2E 9PX, UK
EEENE NN BN DEENE DENNE N BN DI DI DR D N BN B BEDE B B B

0 Send me a FREE Sample of Oncogene Research.
Q Send me a Free Sample of Growth Factors.

Q Please enter my subscription.

Name (print),
Affiliation
Address
City/ State/ Code
Country
Credit Card
Card Number
Signature

Expiration Date

Return To:
STBS Marketing Department
P.O. Box 786 Cooper Station, New York, NY 10276, USA
or P.O. Box 197, London, WC2E, 9PX
For IMMEDIATE Service Telephone:
NEW YORK Tel. (212) 206-8900 LONDON Tel. (01) 836-5125
Fax (212) 645-2459 Fax (01) 379-0800
Send orders by check, money order, Visa, MasterCard, American Express
Ordering Information:
The dollar price applies in North America only; customers in all other countries will be

invoiced at current conversion rates. Subscription prices and publication frequency subject to
change without notice. Customers in Japan should write to Yohan Western Publications

Distribution Agency; 140 Okubu 3 Chome, Shinjuku ku, Tokyo 160 JAPAN
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LIFE SAVERS

FLORCE L LS A N DS 505 U E

Our newest lifesaver, the OPMI-2 is the first
chamber to control the temperature of the per-
fusion fluid using Peltier devices. The OPMI-2's
unique capabilities are guaranteed to change
the way cellular microscopy is performed.

For more information concerning any of
our micro-incubation products, including a
wide variety of chambers, dishes, and tempera-
ture controllers, call 800-654-5406, in NY 516-
621-9190, or FAX 621-8503. Medical Systems
Corp. One Plaza Rd., Greenvale, NY 11548.

Medical Systems Corp.

G H TECHNOL OGY
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THE THIRD CAROLINA CONFERENCE ON MOLECULAR NEUROBIOLOGY

NEURODEGENERATIVE DISEASE:

Neurobiology

Immunology Virology

Convergence of
Neurobiology, Virology, and Immunology

April 26-29, 1990 Wrightsville Beach, North Carolina

SESSION CHAIRS AND TOPICS:

The Brain as a Target; (Kunihiko Suzuki, University of North Carolina
at Chapel Hill)

Viruses in the Brain; (Leslie Weiner, University of Southern California)

The Brain’s Relationship to the Immune System; (William Hickey,
Washington University)

Interactions of Viruses and the Immune System; (Michael Oldstone,
Scripps Institute

Neurodegenerative Diseases of Unknown Etiology; (Dale McFarlin,
National Institutes of Health)

Allinclusive cost for room, board and registration is $425 double occupancy and
$525 single occupancy. The number of participants is limited. Apply by January
10, 1990 with a brief letter describing your research interests and their relevance
to this meeting. For further information contact:

Jo Ann McPherson The
The Program in Molecular Biology PROGRAm
& Biotechnology MOLECULAR

CB# 7100, 130 MBBRL BIOLOGY &
Chapel Hill, NC 27599-7100 ® BIOTECHNOLOGY

Co-sponsored by The North Carolina Biotechnology Center and Glaxo, Inc.

SCIENCE, ENGINEERING AND
DIPLOMACY FELLOWSHIPS
Applications Invited

The American Association for the Advancement of Science
(AAAS), in cooperation with the U.S. Agency for International
Development (AID) and the Department of State (STATE) is
seeking applicants for approximately twelve Science, Engineering
and Diplomacy Fellowships. Fellows will spend one year, beginning
September 1, 1990, working either in the Bureau of Oceans and
International Environmental and Scientific Affairs of the U.S. De-
partment of State or in one of several bureaus and offices of the
Agency for International Development. Other assignments may also
be possible.

Prospective Fellows must demonstrate exceptional compe-
tence in some area of science or engineering, be flexible, have
some experience and/or a strong interest in applying knowledge
toward the solution of problems in the area of foreign affairs, and
have a Ph.D. or equivalent in years of experience. Awardees will
work in international affairs on scientific and technical subjects:
foreign policy for STATE and international development for AID. In
general, individuals are urged to apply from any area of physical,
biological, behavioral, and social science and engineering and
whose experience and training is applicable to any one of the
following areas: health and population; food and agriculture; nuclear
nonproliferation; scientific exchange; forestry, natural resources
and ecology; oceans and fisheries; communications; national se-
curity; and human resources and education, among others.

The Fellows will serve a one-year appointment at a salary
consistent with education level and experience, if possible, but not
exceeding the GS-12 level (beginning at about $35,000). The
fellowship award is limited to U.S. citizens and is contingent upon
the selectee obtaining a security clearance.

Deadline for receipt of application is January 15, 1990. For
more information and application details write:

Science, Engineering and Diplomacy Fellows Program
American Association for the Advancement of Science
1333 H Street, NW, Washington, DC 20005
Telephone 202/326-6600

Thermal
Microscope Stage

Maintains specimen at any temperature
between —20° and +100°C

Fits most standard microscopes

Temperature control is automatic
(1

baes otk o o

154 HURON AVENUE, CLIFTON NJ 07013, USA « Tel: 201-779-5577
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Science & Society

Books from AAAS

Science, Technology, and Society

This volume provides a thorough intro-
duction to the issues concerning the unique
relationships among science, technology,
and society (STS). It offers 85 articles,
editorials, and letters published over the
past 40 years in Science, the weekly jour-
nal of the AAAS.

The material provides a broad overview
of the emerging relationships of science,
technology, and society in the period after
World War II. Contributors include Ber-
trand Russell, C.P. Snow, Pope John Paul
11, and many scholars well known in the
scientific literature. The collection reflects
a variety of perspectives on science, tech-

Emerging Relationships
Edited by Rosemary Chalk

nology, and society. Provocative essays
capture the concerns of leaders in the sci-
entific community who sought to articu-
late the pressing problems of their times.

The book is a valuable resource for those
with a professional interest in STS studies.
It is also designed for use as a supplemen-
tal text for college or high school courses
examining the social context of STS. And
it is of interest to lay readers who want to
gain an insight into the purposes and values
that shape the directions of science.

Topics include: Scientific responsibil-
ity; science and freedom; science and eth-

Science,
Technology,
and Society

Emerging

Relations

Edited by Rosemary Chalk

ics; the human side of science; scientists
and citizens; science and the modern world;
fraud and misconduct in science; profes-
sional rights and duties in the health sci-
ences; science and risk; and science and
national security.

1989; 262 pp.; softcover; index
#88-12S - $19.95 (members $15.95)

Renewing a Scientific Society
The American Association for the Advancement
of Science from World War Il to 1970

Dael Wolfle was executive officer of AAAS
during the post-war period that saw an
unprecedented growth in American sci-
ence. In this clear and engaging narrative,
he describes the Association's role in that
growth as well as its internal changes as it
sought to serve its four key constituencies:
scientists working in all fields of science
and technology, students seeking careers
in those fields, a public that increasingly
needed to understand new technological
advances, and opinion leaders whose deci-
sions could influence scientific and tech-
nological activities.

Dael Wolfle

Dr. Wolfle also describes the AAAS's
work on a wide range of national issues, in-
cluding development of the National Sci-
ence Foundation; Cold War concerns about
the loyalty and freedom of scientists; ques-
tions about the ownership and control of
research; efforts to develop an effective
science curriculum for all Americans; and
issues regarding air conservation, the use
of arid lands, the effects of herbicides in
Vietnam, and much more.

This book is essential for historians of
science, members of scholarly organiza-

The American Assodiation
for the Advancement of Science
from World War Il to 1970

tions, and everyone who wants to under-
stand the inner workings of a major scien-
tific society.

346 pp.; softcover, index
#89-14S - $24.95 (members $19.95)

Order from: AAAS Books, Dept. SM, PO Box 753, Waldorf, MD 20604. Individuals must prepay or use VISA/MasterCard.
AAAS will pay postage on prepaid or credit card orders; for institutional purchase orders add $3.50 postage & handling. Please
specify publication number(s) and allow 2-3 weeks for delivery. For shipments to California, add applicable sales tax.

American Association for the Advancement of Science



EMBASE -a biomedical
and pharmacological data-
base — gives you access to
the most up-to-date infor-

mation about medical and

drug-related subjects. Our
medical specialists select
andindex articles from over
3,500 international bio-

medical journals.

LATEST DEVELOPMENTS

The indexed citations,
most of which have ab-
stracts, are entered into
the EMBASE database. The
throughput time for this
process is less than 30
days. EMBASE provides

'WELCOME wi m rren.
TO EMBASE YOUR o e

DRUG-RELATED EMBASE is managed

'Nngs¥éugN T by Excerpta Medica, a di-

vision of Elsevier Science
Publishers, an internation-
ally respected publisher.
This is your guarantee that
the information supplied is
selected with care and
professionally processed.
Every year, 300,000 new
citations are added to EM-
BASE. The database now
contains over 3.5 million
records.

You can directly benefit
by using this up-to-date and
extensive database. Just
access EMBASE via the
usual online information
retrieval systems, which
are updated weekly. The
staff of EMBASE also pro-
vides all the support you
need to ensure maximum
benefit from your use of the
database.

Would you like to be in
the best seat? Then fill in the
coupon immediately and
send it to Excerpta Medica.
We will send you more in-
/0 formation or contact you to

” /y make an appointment for a
demonstration.

\E\/MM/

| am interested
in EMBASE
[0 Send me more information
[0 Please contact me to make an
appointment for a demonstration

Name

Title Department

Institution

Address Country Postal code

Elsevier Science Publishers B.V. Excerpta Medica, Molenwerf 1. 1014 AG Amsterdam. The Netherlands.
Elsevier Science Publishers. North American Database Department. 655 Avenue of the Americas. New York, NY 10010.
Excerpta Medica, Ltd., No. 5 Kowa Building. 15 - 23, Nishi-Azabu 4-chome. Minato-ku, Tokyo 106, Japan.

More info 1n less.
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STN International is an online information network,
designed, developed, and run by people who
need and use scientific and technical data. On
STN, you can save valuable research time by ac-
cessing more than 70 databases through your per-
sonal computer and modem.

To receive a FREE set of STN posters and more
information about STN International, write or call:

BIOTECHNOLOGY..

Online on |
STN International»"

STN International, Marketing, Dept. 30589, P.O.
Box 02228, Columbus, OH 43202, Phone
800-848-6538.

STN International is operated in North America by
Chemical Abstracts Service, a division of the
American Chemical Society; in Europe, by FIZ

Karlsruhe; and in Japan, by JICST, the Japan Infor-
mation Center of Science and Technology.
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DIGITAL A PROGRAMMABLE
CENTRIFUGE —_ CENTRIFUGE

Before you purchase your next “superspeed” SWINGING BUCKET ROTOR SWINGING BUCKET ROTOR
floor model centrifuge, check out the new high 963 4x250mL / 10,500xg 960 4x50mL | 27,800xg
speed systems from IEC: =

¢ Up to 15% more force than comparable
superspeed rotors.

¢ Capacity to 3 liters; RCF to nearly 50,000xg.
* Digital or advanced programmable models.
* Rapid or gentle acceleration/braking.

¢ Complete selection of high performance rotors,
adapters, tubes and bottles; accepts many
accessories from previous models.

¢ Safe, simple to use and reliable. FIXED ANGLE ROTOR 77 FIXED ANGLE ROTOR
It's a turn for the best in high speed 878 mel' 13,850xg 8 620""‘ 1 ,00xg

centrifugation. Contact your IEC representative for
complete information.

INTERNATIONAL EQUIPMENT COMPANY

300 Second Ave., Needham Hts., MA 02194 U.S.A.
Tel: (617)449-0800, Telex:174299,INTLEQUIR

Fax: (617)444-6743

DAMON/IEC (UK) LTD.,

Unit 7, Lawrence Way, Brewers Hill Road, Dunstable, Bedfordshire,
LU6 1DB England. Tel:(0582)604669 Telex:825942 |EC UK G
FAX: 44-582-609-257

INTERNATIONAL EQUIPMENT COMPANY
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Each week you’ll receive data dis-
kettes containing the contents pages
of the most recent journals publish-
ed in your field. Using your own
customized search profiles, you can
locate the information you want in a
matter of seconds. Or you can
browse at your own pace, viewing
contents pages on your computer

screen as you go.

You'’ll find that it’s easy to manip-
ulate the information you retrieve.
From printing out search results...to

* Available for IBM, Compatibles, NEC, and
Macintosh in two editions: J-1200 (covering 1200
journals) and J-600.

FOUR WORDS
WILL CHANGE
THE WAY YOU LOOK AT
THE LIFE SCIENCES LITERATURE.

exporting in four different formats
to create your own custom database.
Review search results at any time
with a simple keystroke or click of
the mouse.

When you locate an article you
want to see, you don’t have to write
out your request by hand any more.
Simply print out one of the ready-to-
mail Request-A-Print® forms we’ve
included. Current Contents on Dis-
kette automatically fills in the article
reprint information along with your
name and address.

In a hurry to read an article? Just
print out an order for The Genuine
Article®, ISI’s document delivery
service— you’ll receive the full text

Circle No. 131 on Readers’ Service Card

within 48 hours from the time we
receive your order.

We’re sure you’ll discover that
searching just got faster and easier.
In fact, we’ll give you the first four
weeks free if you don’t agree. Just
write “cancel” on the invoice and
send it back to ISI. Keep the data
diskettes and retrieval software or
pass them along to a friend.

Change the way you look at the life
sciences literature. Call toll-free:

800 336-4474.
Ask for operator 316.

CURRENT
GONTENTS

Institute for

Scientific Information®
3501 Market Street Philadelphia PA 19104
Europe: 132 High Street Uxbridge
Middlesex UB8 1DP UK

S-29-5835



BioMag” magnetic
separatton performs better

If you're anxious to find a fast
separation system that saves you
money, solves difficult separation
problems, and increases the quality
of your results, BioMag® magnetic
separation is the answer.

BioMag particles stay in suspen-
sion to maximize binding, then
rapidly separate within a magnetic
field. You don't need expensive
equipment Or even a power source
to perform magnetic separation.

It’s convenient and ready-to-use.
Select from more than 40 different
compounds that come already linked
with BioMag particles. Or, attach a
wide range of biological molecules
to BioMag particles yourself.

BioMag separation is a proven
technology, used extensively in a
wide range of research and clinical
diagnostic products.

And here are just a few areas
where BioMag separation improves
both productivity and results.

IN CELL SORTING.

77 Nontoxic BioMag particles
5(0/3;’ linked to a specific anti-

-, body allow you to either
negatively or positively select cell
types right in your lab. And for

NO MORE
SEPARATION

ANX
&

1Y

the first time, you are able to sort
large numbers of cells with a high
degree of specificity and purity —
at very low cost. To speed up
FACS handling, you can enrich
for small populations of cells
before selection.

IN DNA PROBE ASSAYS.

| BioMag separation gives

| you the convenience of
_| test tubes, enabling you to
run more tests at the same time.
You save on x-ray film and get more
exact, quantitative results because
samples are counted.

SN

IN IMMUNOASSAYS.

T" Do all your assays one

\ 7 | way — with BioMag solid
_.(_/._,. phase separation. It works
equally well with enzyme or radio-
active tracers, and gives you the
flexibility to choose the best format
and configuration.

As for speed, it can cut separation
time by two-thirds. There's no
centrifugation, and BioMag assays
are easily automated. And they'll
give you highest technical per-
formance, with low CV’s, high
sensitivity and low mid-point.

PRACTICAL PARTICLES.

Advanced Magnetics hasthe largest
variety of magnetic particles for
biomedical applications in the
world. Send for our catalog, or ask
us today about how BioMag sep-
aration can help you in your
specific application.

BIOMAG®
SEPARATION SYSTEM.

Advanced Magnetics, Inc.
61 Mooney Street
Cambridge, MA 02138
617-497-2070
1-800-RIA-KITS
1-800-343-1346

FAX 617-497-6927

Cell biology products are also available from Collaborative Research, Inc., Two Oak Park, Bedford, MA 01730  800-343-2035  617-275-0004

For research only. Not for use in buman clinical diagnosis.
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Your choice for PCR products —
Perkin-Elmer Cetus.
The PCR technology leader.

Don't settle for products that try to
imitate the revolutionary DNA Amplifi-
cation System. Ours is the only licensed
and approved system designed ex-
pressly for the patented GeneAmp™
PCR process, pioneered and developed
by Cetus scientists.

PROVEN PCR PERFORMANCE

Our DNA Amplification System
provides you with performance you
can depend on. You'll perform the PCR
process quickly and efficiently using
our GeneAmp Reagent Kit with recom-
binant AmpliTaq™ DNA Polymerase.
And for easy-to-use, dependable auto-
mation, our DNA Thermal Cycler has
no peer. Superior technology and
proven performance make it the
system-of-choice worldwide.

UNMATCHED TECHNICAL
SUPPORT

Count on outstanding support for
your DNA Amplification System. Like
a free instructional video with your
DNA Thermal Cycler purchase. Or the
toll-free technical support number you
can call to get expert answers from our
PCR staff. And we’ll keep you up to
date with PCR protocol developments,
applications information, PCR Bibliog-
raphies and a subscription to our
newsletter, Amplifications.

FAST DELIVERY OF
TAQ DNA POLYMERASE

Ordering is easy. For overnight
delivery of the GeneAmp Kit and
AmpliTaq DNA Polymerase, call
PE XPRESS at 1-800-762-4002. And
we're fully stocked and ready for
prompt delivery of DNA Thermal
Cyclers.

For more information, contact
your local Perkin-Elmer represen-
tative. Or, for literature, please call
1-800-762-4000.

Only from Perkin-Elmer Cetus—
the PCR Technology Leader.

PERKIN ELMER CETUS
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Your Source for

CYTOKINES

Growth Factors, isolated to the highest
levels of purity and activity.

@ COLONY STIMULATING @ INTERLEUKINS @® PLATELET DERIVED
FACTORS human recombinant GROWTH FACTOR
human recombinant IL-1a* 1L-4* human and porcine
G-CSF GM-CSF* IL-1p* IL-5 hPDGF* pPDGF

IL-2* IL-6*
*
IL-3 @ TRANSFORMING GROWTH

@ TUMOR NECROSIS @ FIBROBLAST GROWTH FACTOR BETA
FACTORS FACTORS human and porcine
human recombinant bovine hTGFpgl pTGFgl*
TNFa* TNFg* bFGF (a)* bFGF (b)* pTGFp2* pTGFsl1.2

*Neutralizing Antibodies Available
To place an order or request product information, call us at 1-800-328-2400

In Europe contact:  In Japan contact: Your Source for Cytokine Reagents
British Ltd. Funakoshi Research & Diagnostic Systems

Broo use, Watlington Road Pharmaceutical Co., Ltd. 614 McKinley Place N.E.

Cowley, Oxford OX4 5LY Tokyo Minneapolis, MN 55413

Telephone 44(0865) 781045 Telephone (03) 293-2352 In Minnesota (612) 379-2956

Fax (0865) 717598 Fax 81-3-293-2388 Fax (612) 379-6580

Telex 838083 BIOTEC G Telex J28489 FUNA Telex 750627
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EXPERIMENTAL DESIGN

SOFTWARE

EXPERTIiMENTAL DESIGN™ is a deci-
sion analysis expert system that interacts
with scientists, engineers, and managers
to determine which of 17 types of ex-
perimental designs are most appropriate
for their projects. The user may then con-
sult suggested literature references, or
use other software % i
(e.g., SIMPLEX-V, o«
SCREEN, ' i I
C.COMP) to !

| :
generate the : . i i
actual design and N L_T ,_l_m -
analyze the results. &/ |1 ’

]
|

/

SIMPLEX-V,™ an implementation of the
sequential simplex method for ex-
perimental optimization, allows the
simultaneous adjustment of up to 12
continuous factors. SIMPLEX-V is
especially useful when rapid optimization
is required to determine the feasibility of
developing a given product

or process, or RN
N

when it is I ‘&

necessary to TC
constantly X
improve an

existing process or *
product. N

SCREEN™ generates specific
experimental designs for Plackett-
Burman (Taguchi) experiments and
analyzes the results to determine which
factors have the greatest effect on the
performance of a process or product. As
many as 35 factors and 8 responses may
be investigated A
simultaneously. e
SCREEN is
essential for
effective statistical
process control.

experimental designs to investigate two-
factor and three-factor response surfaces
with 9 or 15 factor combinations,
respectively. Design points may be
replicated, relocated, or removed, as
desired. Output includes parameter
estimates, Fisher's
F ratios for
significance of
regression and
lack of fit, an
ANOVA table for
linear models, and
contour plots. ¢

Each program is written for the 256K
IBM PC/XT/AT (C-COMP 384K) and true
compatibles (DOS 2.1 or higher) and
comes with a clear, fully descriptive
manual with tutorial. $295.00 each.

Call or write for further information.
Statistical Programs
9941 Rowlett, Suite 6
Houston, TX 77075 USA
(713) 947-1551
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The final section of the book contains
Fuster’s arguments that the prefrontal cortex
has “a cardinal function . . . in the temporal
order of behavior, consisting of and sup-
ported by three subordinate functions: pro-
visional memory, anticipatory set, and con-
trol of interference.” This idea arises from
many experiments, starting with those of
Jacobson in the 1930s demonstrating that
the prefrontal cortex is necessary for the
performance of delayed response tasks by
nonhuman primates. Physiological experi-
ments, especially those of Fuster and his
group, have established that neurons in the
prefrontal cortex have properties consistent
with the necessary components for perform-
ing these tasks. The theory is not unreason-
able, but Fuster does little to flesh it out,
instead resorting to generalizations such as
“the activated neural ensemble constitutes a
giant associative network representing the
stimulus in all its cognitive aspects and
relationships.”

Nonetheless, the book is valuable, precise-
ly because it collects in one place the litera-
ture about the prefrontal cortex and illus-
trates by its very failures the sort of prob-
lems awaiting one who would tackle the
topic. It may be unsatisfying, but, because of
the diffuse and difficult nature of the field
today, it is the best book we have.

MicHAEL E. GOLDBERG
Laboratory of Sensorimotor Research,
National Eye Institute, Bethesda, MD 20892

Some Other Books of Interest

Blology and Conservation of the River Dol-
phins. W. F. PErrIN, R. L. BROWNELL, JR.,
ZHoU KAIYA, AND L1U JIANKANG, Eds. Interna-
tional Union for the Conservation of Nature,
Cambridge, U.K., 1989. vii, 173 pp., illus. Paper,
$25. IUCN Species Survival Commission Occa-
sional Paper no. 3. From a workshop, Wuhan,
China, Oct. 1986.

Handbook of Marine Mammals. Vol. 4, River
Dolphins and Larger Toothed Whales. Sam H.
RIDGWAY AND RICHARD HARRISON, Eds. Aca-
demic Press, San Diego, CA, 1989. xx, 442 pp.,
illus. $99.50.

The river dolphins, Platanistidae, are “in
trouble around the world” and “are the most
endangered of all cetaceans,” according to
the editors of these two volumes. In 1986
the International Union for the Conserva-
tion of Nature sponsored a workshop in
Wuhan, China, to inaugurate a campaign
for their preservation, an event to which
these books owe their content in whole or in
part.

The proceedings volume consists of a
general Report of the Workshop and revised
versions of 24 of the 38 “working papers”
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