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The World's Most Effective
Separation Tool

It's the Beckman TL-100 tabletop ultracentrifuge for rapid, efficient runs.
The proof is in the applications literature:

B Isolate both DNA and RNA in one 3-hour CsCl gradient run in the TLS-55 rotor.
P. L. Iversen et al., BioTechniques 5, 521, 523-524 (1987)

B Prepare rabbit reticulocyte fractions with four times the protein synthesis activity
of conventional Krepatations in 20 minutes using the TL.A-100.2.
]J. W. B. Hershey, Application Note DS-711. Beckman Instruments, Spinco Division, 1987.

B Isolate DNA in 4-5 hours on CsCl-ethidium bromide gradients run in the TLA-100.2 rotor.
D.P.Weeks et al., Anal. Biochem. 152, 376-385 (1986)

B Pellet RNA through a CsCl cushion in 2.5 hours using the TL.S-55 rotor.
M. G. Peterson and J. E. B. Mercer, Eur. ]. Biochem. 160, 579-585 (1986)

B Separate lipoprotein fractions by a single 25-minute spin in the
TLV-100 rotor.
].P. Segrest et al., Beckman TL-100 News 1:2, 1-2 (Dec. 1986)

B Prepare a protein-free plasma fraction for drug binding studies
by a 1-hour run in the TLA-100.2 rotor.
T. Zysset, Ther. Drug Monit. 9, 433-438 (1987)

B Clarify solubilized membrane proteins in 15 minutes in the
TLA-100.2 rotor.
P H.Lin et al., Biochemistry 26,731-736 (1987)

B Separate lipoprotein fractions using single or serial 2.5-hour
runs in the TLA-100.2 rotor
H. K. Naito, Applications Note DS-693. Beckman
Instruments, Inc., Spinco Division, 1986.

B Estimate sedimentation coefficie:t of a
protein from a 4-hour sucrose gradient run ~
using the TL.S-55 rotor.
D.L.Gard and M.W. Kirschner, J. Cell

Biol. 105, 2203-2215 (1987) \ '
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bibliography with over 100 literature
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1050 Page Mill Road, Palo Alto,
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COVER A archival Kitt Peak National Observatory 4-meter telescope color
optical picture (top) and a color infrared picture (bottom) of Messier 17, a region of
vigorous star formation. The infrared picture is a composite of images made through
1.2-mircrometer, 1.65-mircrometer, and 2.2-mircrometer filters, colored blue,
green, and red, respectively, and represents how Messier 17 would appear if the eye
responded to infrared radiation. See page 1264. [The infrared picture was made
with the Kitr Peak National Observatory 2.1-meter telescope by I. Gatley, D. L.
DePoy, and A. M. Fowler, National Oprical Astronomy Observatories, in
collaboration with Charles Lada, University of Arizona]
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Flawed methodology

ANY recent  epidemiologic

studies that claimed to estab-

lish cause-and-effect relation-
ships between the development of a
disease and prior exposure to a medical
or nonmedical agent (a drui, food, or
environmental substance) have been
controversial, and some have been dis-
credited. Three examples are discussed
on £agc 1257. In a number of these
studies, the methodology was faulty
from the start: Feinstein points out
that, in contrast to experimental studies,
which begin with the formulation of a
testable hypothesis, hypotheses are gen-
erated in some epidemiologic analyses
only as consequences of “data dredg-
ing” during the search for statistical
associations. Attention to several other
“scientific principles” that, like the for-
mulation of research hypotheses, are
routine in laboratory experiments
would lend strength to the validity of

conclusions in epidemiologic studies of -

noninfectious agents. New methods,
new paradigms, and new conceptual
frameworks must be developed and ap-
plied to these studies so that high stan-
dards can be met here as they are in
epidemiologic studics of infectious
agents and in other areas of biomedical
research.

Iinfrared astronomy

WO-DIMENSIONAL arrays con-
sisting of thousands of tiny infra-

red detectors are now in use for
generating images of infrared emitters
in the cosmos (page 1264). In the short
time that this technology has been avail-
able, much exciting new information
has been obtained about galactic cen-
ters, star formation regions (cover), col-
liding galaxies, planets, and other infra-
red emitters; suuélgle infrared detectors
have been insuflicient to capture the
complexity of these vast regions that are
partially or totally “invisible” to optical,
radio, and x-ray imaging devices. Gatley
et al. describe the new array devices and
special features of infrared emissions;
r example, the ability of infrared emis-
sions to penetrate through dust of gi-
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gantic molecular clouds greatly sur-
passes that of optical emissions. The
power of the new tools is illustrated
pictorially and in comparisons with old-
er optical images. In the ncar future
there will be larger arrays, devices for
detecting infrared emissions at longer
wavelengths, and detectors deployed in
space, where infrared emissions from

e earth do not interfere. Gains that
will be realized from opening the infra-
red window onto the universe are ex-
pected to be no less than astronomical.

Continental paleoclimate
record

continuous climate record from
Athc middle to late Pleistocene
(between 310,000 and 50,000
years ago) has been drawn from isotope
data collected from a calcite vein in
Nevada’s Great Basin (page 1275). Ox-
ygen isotopic records in calcite are relat-
ed to_past local surface temperatures;
the 'O in precipitation (which re-
charged ground water that deposited
the calcite vein) is temperature-depen-
dent. In general, times that had warm
surface air temperatures are represented
by enrichment of '#0, the heavy isotope
of oxygen, and relatively cold weather is
;«I:ftcscntcd by '80 depletion. The over-
shape of the Great Basin climate
record 1s like that of marine and ice-core
records, but the timing of major climate
changes is offset. For example, in the
Great Basin data, the last interglacial
period began at least 147,000 years ago
(and perhaps even earlier), whereas atic
marine and ice-core records place the
beginning around 130,000 to 140,000
years ago. Similarly, the Great Basin
data indicate that an earlier interglacial
period began 272,000 years ago, about
28,000 years earlier than indicated in
the marine record. Winograd et al. con-
clude that the timings of these transi-
tions in the Great Basin data are incon-
sistent with predictions of the Milanko-
vitch hypothesis that attributes ice ages
and periods of deglaciation to astro-
nomically driven changes in solar inso-
lation. The major climate shifts in the
Great Basin data apparently occurred
before the putative f%rcing events.

Volcanism on lo

1986 with Earth-based telescopes

indicate that volcanism on Jupiter’s
satellite Io may have involved the erup-
tion of silicates (page 1280). The com-
plex infrared signature showed greatly
enhanced emissions in the 4.8-pm and
8.7-pm spectral regions, which is con-
sistent with an eruption temperature of
about 900 K. The volcanic hotspot was
localized to the satellite’s leading side.
Conditions on Io are close to those of a
vacuum, but the temperature of the
eruption was significantly higher than
the boiling point of sulfur in a vacuum;
sulfur is thought to be a major compo-
nent of Io’s crust. Johnson et al. con-
clude that the 1986 eruption mobilized
silicates in Io’ interior, but that at
different times and places both sulfur
and silicate volcanism can occur.

INPRARED observations made in

Malaria treatment

ALARIA parasites can become
M resistant to the otherwise ef-

fective drug chloroquine; re-
sistant parasitcs appear to actively rid
themselves of chloroquine in much the
same way that drugs are pumped from
multidrug-resistant tumor cells. A state
of resistance prevents chloroquine from
killing parasites. Resistance can, howev-
er, be overcome with desipramine, a
drug that is currently in use as a tricyclic
antidepressant (page 1301). Bitonti et
al. report that, when chloroquine-resist-
ant parasites arc exposed In vitro to
both desipramine and chloroquine, the
parasites again internalize chloroquine
and become sensitive to its effects. Owl
monkeys that are infected with resistant
parasites develop parasitemias, but,
when the monkeys are exposed to desi-
ramine and chloroquine, parasites are
rapidly cleared from their blood. Be-
cause doses of desipramine that reverse
chloroquine resistance in vitro are simi-
lar to those achieved in blood during
clinical treatment of depression, it is
likely that desipramine may be used
safely in conjunction with chloroquine
for treating people with chloroquine-
resistant malaria.
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The Golden Median

We break our usual embargo policy to release prematurely a historical record purloined
from a time capsule buried in the year 2050:

“No one knows the exact moment in which the glorification of mediocrity occurred in
the United States. Perhaps it was the week that a number of prominent educators
denounced the use of student SAT scores as a means of recruiting potential undergraduates
to their institutions. Soon, the immorality of luring unsuspecting students by saying that
they might be exposed to bright colleagues was recognized by all. Earlier, a number of
distinguished academic institutions had abolished the grade of ‘F,’ saying that failing a
course was too traumatic for the delicate ego of a modern college student. The giving of
academic prizes and the granting of tenure were the next to go, since it had been found that
the feverish rush for such honors had led to much fraud in the scientific world. ‘Superior’
became a pejorative word, joining the ranks of ‘fascist,’ ‘communist, ‘liberal,” and
‘conservative,’ as terms to avoid at all cost. It was generally agreed that the urge to excel was
a disaster for society, causing all sorts of misconduct, ulcers, unrequited love, and serious
cases of terminal smugness.

“Once the true malady of society in the 1990s had been diagnosed, the beginning of a
campaign to glorify the undistinguished middle was initiated. Those who had gotten to the
top had clearly done so by chicanery or improper influence. Those left in the dust were either
the victims of an evil system or lacked the means to procure genetic engineering on their
parents. The Olympic Games, surprisingly, made the first contribution to the new
movement by awarding gold medals to those who were in the middle of the pack and
awarding two silver medals to those on either side of the middle person. Magazines
provided the next step by canceling the appearance of beautiful women in skimpy attire on
their covers, replacing them with dumpy individuals who riveted the reader’s attention to
the table of contents. TV anchormen were equalized when it was decreed that they must all
shave their heads so that the accidental advantage of a beautiful head of hair would not be
correlated with the gray matter underneath. All admission tests for college and employment,
and all final examinations, were abolished because it was clear that they had been rigged
against those who got low grades, whoever they might be. Chief executive officers, who had
previously been chosen from those willing to sacrifice their mothers for a dollar on the
bottom line, were selected from a totally different group, characterized as those who had a
hand of jelly in a cotton glove.

“Once’ the Era of the Golden Median had been firmly established, a number of
peripheral benefits ensued. Heart attacks declined appreciably as evolution selected for types
who ‘never do today what you can put off until tomorrow.” Fidelity became more popular
because everyone tended to look and think alike, and so there was little temptation to stray.
Clothing prices came down as shapeless blouses and beltless raincoats could be mass-
produced at far less cost than designer garments.

“There were some disadvantages. The opprobrium cast on overachievers led to a
general decline in the standard of living. However, this caused little political upheaval
because the obvious fact that everyone was sinking into poverty together inspired a spirit of
egalitarianism and prevented the kind of envious disruptions that had marred previous
political life. Lowering the standard of living also solved the problems of the underprivi-
leged because it was discovered that allowing the privileged to drop to the level of the
underprivileged was a lot easier than making an effort to help the less advantaged move up.

“One could not expect this kind of utopian society to last too long. Mediocrity became
commercialized. Cosmetics firms advertised creams that could make one look ordinary.
Clothing stores had special events promoting their new lines of nondescriptwear. And
unscrupulous flimflam artists sold schemes showing those at the front of the line how to
move inconspicuously back to the middle. Fortunately, the internationalization of mediocri-
ty meant that there was no urge to occupy other territories. The cancer rate dropped, since
the general lack of exertion led to less inhaling of ozone. But surprisingly, people died at a
younger age. No explanation of this phenomenon was found for years, until a run-of-the-
mill surgeon doing a routine autopsy noted that in most of his patients all of the neurons had
atrophied. It was the typical symptom of the most prevalent disease of the time: death from
boredom.”—DANIEL E. KosHLAND, JR.
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WHY YOUR COLLEAGUES ARE USING
ULTROSER® FETAL CALF SUBSTITUTE

Because Ultroser works better and costs less. Compared to fetal calf
serum, Ultroser

@ [s less than half the cost of FCS
® Offers superior growth and secretion to FCS

® Has lower protein content than FCS, which simplifies
purification

e |s available as Ultroser G for anchorage-dependent cells,
Ultroser HY for hybridomas and lymphoblastoid cells, and Ultroser
SF for low-steroid media

® Has batch to batch reproducibility
Ultroser is clearly the superior performer in this field!
To order a vial on 30-day approval—call 1-800-752-5277 for details.
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ULTROSERG ULTROSERHY FCS
(mg/ml) (mg/ml)  (mg/ml)
Protein
Concentration 1.5 0.7 38
Lipid Content <0.01 <0.01 29
Recommended
Concentration 2% 2% 10%
Storage 4° 4° -20°
Form Lyophilized  Lyophilized Frozen
Powder Powder  Solution

Endotoxin Content  <10ng/ml  <10ng/ml *
Immunoglobulin

Content None None ?
Mycoplasma
Content None None ?

Cost and performance: two more reasons to say, “Smile, you're dealing with IBF!”

Trisacryl® e Spherosil® e Spherodex® e Ultroser® Ultrogel®

IBF Biotechnics Inc. 8510 Corridor Road-Savage, MD 20763-USA
Telephone: (301) 498-0511/0512/0513 Toll free: (800) 752-5277

Telex: 229870 -Telecopier: (301)490-4802

00 hbiotechnics  1BF SA. 35 avenue Jean-Jaures, 92390 Villeneuve-la-Garenne, France
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SIMPLIFIES| complex microscopy
and photo protocols with user
defined software management.

RESOLVES |images called “the
best in microscopy today” with a
choice of over 130 CF lenses
including new 1.4 N.A. 60x and
100x oil plan apochromats.

PRODUCES | the brightest low
light image in the shortest
exposure time.

[CONCENTRATES] essential
controls in a single “ergo-control
center” so your eyes never leave
the specimen.

SWITCHES | effortlessiy
between transmitted or
reflected light techniques includ-
ing: brightfield, darkfield, DIC,
pol, fluorescence, rectified, phase
contrast, interferometry
Hoffman modulation contrast
and VRM illuminator.

DISPLAYS| key camera and

microscope data on a clear,
bright LCD screen.

exposure time, film
speed, frame number, bracket
exposure adjust, lux intensity,
auto-scale, photo magnification
or user defined ID file name/
number on the film.

For information circle reader service number 178
For demonstration circle reader service number 179

CALCULATES| total magnifica-

tion and prints it on the film.

DETECTS | the DX code from the
film cassette and automatically
sets the film speed.

control of
brightness, motorized nose-
piece, focus, stage movement,
photo light path selection and
condensor aperture.

DOCUMENTS | hard copy of all

functions via desk-top printer.

data and automated
functions for up to 3 attached
cameras independently for a
total of 18 separate data print
files.

[COMMUNICATES | with a host
computer for remote control
and quantitative applications.

RESPONDS | to computer

commands via RS 232 protocols.

You've just begun to touch on
the total system advantages of
the Nikon Microphot-FXA.
Discover more. Contact Nikon
Inc., Instrument Group, 623
Stewart Avenue, Garden City,
NY 11530. 516-222-0200.

Nikon

Extending Man’s Vision



AAAS Publications on

Science, Arms Control,
and National Security

Produced by the Program on Science, Arms Control, and National Security of the
American Association for the Advancement of Science
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Your

~ Source for
STABLE ISOTOPES

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

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

15 other metabolic
studies)
D

You Get More From

* > 99% 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!

ry 7z Y 27 2
NUDSN SN B E AN
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A Pdatheson, USA Company

3858 Benner Road, Miamisburg, OH 45342
(513) 859-1808° (800) 448-9760
Telex: 288278 Fax: (513) 859-4878
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PURIFY
MORE
DNA

Purification of a
5-DMT 36mer

10
MINUTES
PRP-1 Polymeric Reversed
Phase Columns are ideal for
purification of protected
oligomers. They provide:

B Superior Recovery-
Greater than 95% is
recovered

B High Capacity- Load 10mg
or more of sample on a §
15 ¢cm column

Longer Life- The poly-
meric packing easily
outlasts silica based
columns

pH Stability- Purify
oligomers with strong
secondary structure at
pH 12.7

For more information on
PRP-1 HPLC columns for
synthetic DNA purification,
contact us today.

HAMILTON

Hamilton Company

P.0. Box 10030

Reno, Nevada 89520
Telephone: (702) 786-7077
TOLL FREE: (800) 648-5350
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~ THE
Biotechnology

Series

Series Editor: Prof. Julian Davies

Plant Biotechnology

S.-D. Kung, Univ. of Maryland,
and C. Arntzen, Du Pont de
Nemours & Co.

This edited volume covers the
entire range of plant genetic
engineering from the molecule
to the organism —in both
theoretical considerations and
practical examples. The book is
divided into four parts: the basic
techniques essential to plant
biotechnology, the regulation of
gene expression in plants, the
molecular biology of the
chloroplast genome, and practical
examples of the importance and
uses of biotechnology for crop
improvement.

Dec. 1988 424 est.pp. 409-90068-0
$59.95 pre-publication price

Applied Biosensors
D.N. Wise, Northeastern Univ.

Biosensors is the term used to
describe the unique joining of
advanced electronics with modern
biotechnology to create novel
biotechnology-based electronic
sensors, such as those used for
detection of very low levels of
chemical or biological agents. This
reference text provides examples of
research projects in this new and
rapidly emerging area.

March 1989 368 est.pp.  409-90119-0
$59.95 pre-publication price

Vectors: A Survey of
Molecular Cloning Vectors
and Their Uses

Raymond Rodriguez, Univ. of
CA/Davis, and David
Denhardt, Univ. of West.
Ontario, Eds.

A comprehensive review of the
properties of a large number of
vectors constructed for cloning
DNA, this book will provide an
understanding of the complexities
and pitfalls of cloning.

1987 578pp.  409-90042-7  $55.00

to order, call or write

Sg Butterworths

80 Montvale Avenue

Stoneham, MA 02180
1-800-366-BOOK
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BR1STOL-MYERS AWARD FOR
DISTINGUISHED ACHIEVEMENT IN

NEUROSCIENCE
RESEARCH

Bristol-Myers Company presents an annual award to a scientist making an outstanding
contribution in neuroscience research. Candidates for the award are to be nominated
by medical schools, hospitals and neuroscience research centers. Previous award
winners include Dr. Tomas Hokfelt, Karolinska Institute; Dr. Walle J. H. Nauta,
Massachusetts Institute of Technology; and Dr. T. P. S. Powell, University of Oxford.

AwWARD: $50,000 U.S.
Deadline for Receipt of Nominations: February 17,1989

Announcement of Award Recipient: June, 1989

SELECTION COMMITTEE

GEORGE K. AGHAJANIAN, M.D.,  Yale University School of Medicine and
Ribicoff Research Facilities

IrA B. BLACK, M.D. Cornell University Medical College—
New York Hospital

CARL W. COTMAN, PH.D. University of California, Irvine

FrReD H. GAGE, PH.D. University of California, San Diego

SoLoMAN H. SNYDER, M.D. The Johns Hopkins University
School of Medicine

Rules and official nomination forms are available from: Secretary, Award Committee
Bristol-Myers Award for Distinguished Achievement in Neuroscience Research
345 Park Avenue, 4100, New York, NY 10154.
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With our proven “H"" frame

design and method of coil
construction, we provide the most scientifically
advanced laboratory electromagnets on the market.
Variable gap magnets have frames of pure magnet
iron, jig-bored pole bores and positive ramp locking.
12 standard models to choose from with a wide
selection of associated current and field regulated
power supplies.

| 5 Rockdale Street
lorcester, MA 01606 U.S.A.

OO \WALKER oo 5505 0t
GROUP Toll Free: 1-800-962-4638

INIC. Telex: 9102508517 / FAX (508) 853-3344
] Code Name: "MAGNET WOR"

BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

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

O Formats bibliographies exactly as you want them

0O 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 ... s' 9500

RT-11, TSX-Plus, RSX-11,P/0S . . .. .. szsonn
VAX/VMS (native mode) ............ 83500"

™
ANY
m wion S19% BB $20%

322 Prospect Ave., Hartford, CT 06106
SYSTEMS,/  (503) 247-8500

Connecticut residents add 7": % sales tax.
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Crush Vials and

Recover Liquids

Glass and plastic
research, scintillation
and sample vials up to ®
v 1e .
11/2” dia., 40 ml. CAPACHY.  \yorer cumos vias
from tray into Vyleater's
basket, raises it to top,
unit does the rest. Fast.
Vials not handled one by
one. Safe. Hands never
contact liquid. Handles
various sizes. Liquid
and solids automatically
deposited in separate
containers. Internal
fumes exhausted into
_ building’s vent system.
~ Easy to use, compact
and efficient.

Crush drums and compact waste within drums with RAM FLAT compactors.
Write for literature or call 1-800-233-3721

N ENTERPRISES, INC.

5630 N. 91st St., Milwaukee, WI 53225 (414) 464-5310
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Brain Structure, Learning, and
Memory

Edited by Joel L. Davis and Robert W.
Newburgh, Office of Naval Research, and
Edward J. Wegman, George Mason
University

This new book, based on a AAAS Annual Meeting
symposium, explores the connections between cellular
and computational approaches to understanding the
neural basis of learning and memory. Incorporating such
diverse ideas as invertebrate and computer-based
models, cerebellar involvement in motor engrams,
learning, and the sensory sciences; nonstationary point
processes; and models closely tied to vertebrate neural
nets, the contributors not only shed new light on
important brain functions but also provide an example
of how neuroscience research should be structured.

$35.00; AAAS members $28.00 (include membership number
from Science). 301 pp., 1988. AAAS Selected Symposium 105.
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue,
Boulder, CO 80301. (Add $2.50 postage and handling for the
first copy, 75 cents for each additional copy; allow 46 weeks
for delivery.)

Published by Westview Press for AAAS




VINDOY SECMENTS POUER .SPEC
D Mt
E LEFT.SIDE AXON.PLOT
RIGHT.SIDE CONTOUR . PLOY

Single commands like CONTOUR. PLOT instantly
generate presentation-quality graphics.

It takes just one command and 47 milliseconds
to calculate the inverse of a general 9 x 9 matrix.

With proper hardware, ASYST acquires data
at rates of up to 260KHz.

Join the thousands of users who get significantly
faster solutions with ASYST.*

Screen 'Tests.

Go ahead.
Try this with any other single PC software package.

Sure, you could create these screens by using several
scientific software packages. (Of course, you'd have to learn
several different systems and convert your data files a few
times.) But we did it all with just one, integrated, scientific
software tool. A tool that can handle all your needs—data
acquisition, analysis, and graphics—ASYST.

ASYST gives you full control of your data. Within one,
unique, interactive programming environment you have
access to high-level commands that allow you to perform
functions like instrument interfacing and control, FFTs,
smoothing, integration, differentiation, curve fitting,
statistics, and matrix and polynomial operations.

System Developers: Ask about the ASYST
Run-time and User site licenses.
*1024 point complex FFT calculated in 422 milliseconds.

All benchmarks based on a 20MHz 386 computer with
387 coprocessor.

1-800-348-0033 or 716-272-0070

But even though the ASYST function set is extensive, you're
not tied to it. You can expand and customize the functional-
ity of ASYST by tailoring its capabilities to your needs. And
you'll find, as thousands of satisfied users have, that you
don’t have to be a professional programmer to use it

And just in case you need it, you'll appreciate our 60 days of
Sree technical support. Ongoing support is available.

Test ASYST on your own screen with our 30-day
no-risk offer. Call 1-800-348-0033.
A complete system:
® Data analysis and statistics
W Acquisition (A/D, D/A, and Digital I/0)
B Instrument interfacing and control
(IEEE-488/GPIB and RS-232)
® High-performance graphics

SOFTWARE TECHNOLOGIES, INC.

100 Corporate Woods, Rochester, NY 14623

ASYST isa rk of Asyst Soft Technologi

©1988 Asyst Software Technologies, Ii.c.
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WHY YOU SHOULD CON
386 SYSTEMS, DESPITE THEIR

ur new 386 -based systems are priced

about 35% less than comparable

systems-like Compagq’s’. Which
may make you wonder if we've left something
important out. Like high performance.

Well we haven'’t.

In fact, these are among the fastest 386-based
systems available. With more advanced features
than you’d get in systems that list for up to
$3000 more.

Like Compags.
For instance, our 20 MHz System 310 offers you

the most extraordinary value available in any 386-

based system. It’s the machine that PC Magazine
(6/14/88) described as “fast enough to burn the

HE DELL 25 MHz 386 System 325.

»
sand off a desert floor. STANDARD FEATURES: » Intel 80386 microprocessor running at 25 MHz. » 1 MB of RAM*
ﬁpandablc to 16 MB usingsa dedicated high speed Jf-bit memory slot. » Advanced Intel 82385 Cache
C

mory Controller with 32 KB of high speed static RAM cache. » Page mode interleaved memory
AN D IF THAT SOUN DS FAST, architecture. * VGA systems include a hslgh geed'onnance lfrbitvideoadagter. * Socket for 25 MHz Intel
80387 or 25 MHz \%"EITEK 3167 math coprocessor. ¢ 5.25" 1.2 MB or 3.5" 144 MB diskette drive.
WAIT TiLL YOU SEE OUR NEW 25 MHZ * Enhanced 101-key keyboard. » 1 parallel and 2 serial ports. ¢ 200-watt power supply. * 8 industry
standard expansion slots.
386-BASED SYSTEM. b b Svsrw 325 e Mgison Ak
‘;f%ﬂff";”" 1 Hard Disk Drives VGAMono | VGA Color Plus
i A G 2L B {50 MB-18ms ESDI $6,999 $7,299
At 25 MHz, our new System 325 offers you the highest pos- RO Gl Adie it (OMES3 D] <o | o]

sible performance in a 386.

; g SysTEM 325 AND 310 OPTIONS: « Intel 80387 math coprocessor: 25 MHz for 325;
Like the System 310, it utilizes the very latest technology, 20 MHz for 310,+ | MB or 4 MB memory upgrade kit. »2 MB or 8 MB memory cxpansion board kit
¢ Dell Enhanced Microsoft* MS-DOS* g.g:;-'n‘ Dell Enhanced Microsoft MS-DOS 4.0. * Both

including the Intel” 82385 Cache Memory Controller,
advanced 32-bit architecture and high performance drives. TaEe First PERsONAL COMPUTER
And of course, both systems are fully IBM" PC compatible. Tuar’s TRULY PERSONAL.

But speed isn’t the only reason to buy from Dell. Or When you order from Dell, we custom configure a system to

even the best. your exact personal specifications. After evaluating your busi-

All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. **Payments based on a 36-month open-end lease.
9Service in remote locations will incur additional travel charges. £For the complete terms of our On-Site Service Contract, Satisfaction Guarantee, Warranty and leasing plans, write: Dell Computer



SIDER THE NEW DELL
SUSPICIOUSLY LOW PRICES.

Tae DeLL 20 MHz 386 System 310.

STANDARD FEATURES: « Intel 80386 microprocessor running at 20 MHz. » | MB of RAM*
expandable to 16 MB using a dedicated higlll(?e:d 32-bit memory expansion slot. » Advanced Intel
82385 Cache Memory Controller with 32 KB of high speed static RAM cache. = hg; mode inter-
leaved memory architecture. * VGA include a high performance 16-bit video adapter. « Socket
for 20 MHz Intel 80387 or 20 MHz 3167 math coprocessor. #5.25" 1.2 MBor 3.5" 1.44 MB
diskette drive. ® Enhanced 101-key keyboard. * 1 parallel and 2 serial ports. * 200-watt power supply.
» 8 industry standard expansion slots.

*%] pase for as low as System 310 WitH MONITOR & ADAFTER
$148/Month. Hard Disk Drives VGAMono | VGA Color Plus

40MB-28 ms $4,099 84,399

90MB-18 ms ESDI $4,899 $5,199

150 MB-18 ms ESDI $5,399 $5,699

322MB-18ms ESDI $7,399 $7,699

MS-DOS versions with disk cache and other utilities, * Dell Enhanced MS*® OS/2. *640 KB is
avariflablc for programs and data. The remaining 384 KB is reserved for use by the system to enhance
performance.

Torr-Free SupporT AND ON-SITE
ServiICcE INcLUDED IN THE PricE.

Every Dell system includes a complete set of diag-
nostic tools. So troubleshooting is easy. In fact,
most problems can be resolved over our toll-free sup-
port line. It’s staffed by Dell’s own expert techni-
cians from 7AM to 7PM (CT) every business day.

To ORDER, PLeasE CALL

800-426-5150

In CanaDA, CarL 800-387-5752

And if your system requires hands-on service,
a technician will be at your location the next:
business day. At no cost to you.

Included in the price of your system is a full

year of on-site service.

ness needs, we will help you select the features that are right

for you. After your system unit is custom built,
we burn-in everything to make sure the entire

system works perfectly.

CORPORATION

But that’s not all. You’re also protected by our 30-day money-
back guarantee. And our one-year limited warranty on parts
and workmanship2®

AND IF You StiLL Taink You GET
WHAT You Pay For, ConsiDER This.

When you buy from Dell, you buy directly from our manufacturing
facility in Austin, Texas. Which means we eliminate dealer mark-
ups, allowing us to give you a lot more 386 for less. We can even
design a custom lease plan for your business, which gives you
another way to save.

So go beyond your suspicions. Call us at (800)
426-5150 and order the system that’s right for you.
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Corporation, 9505 Arboretum Blvd., Austin, Texas 78759-7299. In Canada, configurations and prices will vary. Microsoft, MS and MS-DOS are registered trademarks owned by Microsoft Corp.

“Signifies trademarks of entities other than Dell Computer Corporation. ©1988 DELL COMPUTER CORPORATION.
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It
even

tells you

how

many weeks
you

should
have to
el

to get one.

At VWR, there are more Mettlers in our warehouse than our warehouse has room for Mettlers. Which means more inventory work for us. But less
waiting for you. The way we see it, anything that helps you work quickly should arrive quickly, too. Call (415) 468-7150.
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Variability and Management of
Large Marine Ecosystems

Edited by Dr. Kenneth Sherman, Director,
Narragansett Laboratory, National Oceanic and
Atmospheric Administration, and

Dr. Lewis M. Alexander, Director, Center for

Ocean Management Studies, University of
Rhode Island

Large marine ecosystems (LMEs) are being subjected to in-
creasing stress from industrial and urban wastes, aerosol con-
taminants, and heavy exploitation of renewable resources. This
book is a state-of-the-art review of effective means for measur-
ing changes in populations and productivity, physical-chemical
environments, and management options for LMEs. For the first
time, this volume treats LMEs holistically as regional manage-
ment units by bringing together the all too often fragmented
efforts to optimize ocean resources. 319 pp., 1986.

$31.85; AAAS members $25.50 (include
membership number from Science).

Order from: Westview Press, Dept. AAAS, 5500 Central
Avenue, Boulder, CO 80301 .

Add $2.50 postage and handling for the first book
ordered; 75¢ for each additional book.

Published by Westview Press for AAAS

Work Experience and
Psychological Development
Through the Life Span

Edited by Jeylan T. Mortimer, University
of Minnesota, and Kathryn M. Borman,
University of Cincinnati

Only recently have researchers begun to explore
the relationship between occupational conditions
and psychological development during different
phases of life. This book examines a wide range of
related issues, including part-time work for
adolescents; adjustment of young adults to new
work roles; occupational self-direction among
different age groups; job satisfaction, age, and
gender; women’s dual roles at home and at work;
loss of “vitality” among midcareer and older
workers; and self-concept and job-related
disabilities.

$29.95; AAAS members $23.96 (include membership

number from Science). 306 pp., 1987. AAAS Selected
Symposium 107.

Order from: Westview Press, Dept. AAAS, 5500 Central
Avenue, Boulder, CO 80301. (Add $2.50 postage and
handling for the first copy, 75 cents for each additional
copy; allow 4-6 weeks for delivery.)

Published by Westview Press for AAAS
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The SPF-500C

spectrotluorometer
runs with a pretty fast crowd

O _

o 2 e M
LN '

caiml frecad| PRESRE- |

U —

spectra that includes derivatives, integration, addmon. N
subtraction, normalization, smoothing of spectra and much e emission ‘monochromator employs a 1200 line/mm
more. The SPF-500C is fully user programmable for custom classically-ruled grating for enhanced efficiency.

applications or fully automatic for repetitive analyses. With a computer. Or without. It’s your choice. Either way,
Even without the IBM PC, the system’s custom keyboard, see how the SPF-500C outruns the competition. Call or write
status screen and two built-in microprocessors allow simple  today for complete information.

SIMOGAMINCO"®

SLM Instruments, Inc. « 810 West Anthony Drive « Urbana, lllinois 61801 U.S.A. « Tel. (217) 384-7730/TELEX 206079
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Formation of Triassic Navajo Sandstone
from 200 million years ago, slot canyon
country, southern Utah.

Save Time in
Protein Purification.

BAKERBOND PREPSCALE Ion Exchangers

It takes eons to shape nature. Studying it shouldn’t.
That’s why scientists at J.T. Baker pioneered BAKERBOND
PREPSCALE™ Ion Exchangers for fast protein purtﬁcanon
BAKERBOND PREPSCALE is specially
manufactured using wide-pore silica. No fines,
no swelling, easy packing, and fast flow rates. £ \
PREPSCALE Ion Exchange polyelectrolyte JT B aker
surfaces have minimal hydrophobicity to allow " :
less non-specific binding and higher yield. For
your next protein purification, save time with
BAKERBOND PREPSCALE.

J.I.Baker Inc. * 222 Red School Lane = Phillipsburg, NJ 08865
1-800-JTBAKER; in NJ 201-859-2151 = Telex: 299514 BAKR UR ® FAX: 201-859-9318

Photo ©1986 David Muench
*BAKERBOND and PREPSCALE are trademarks of ] T. Baker. ©1988 ] T.Baker Inc.
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Order Oncor'reagents
and we’ll give you a
warm welcome.

Our offer is simple. In appreciation for
continued customer support, with every
$1,200 order for our reagents and/or
accessories or with the purchase of an
Oncor® UV/Camera System, we will
give you a microwave oven.

This new compact microwave comes
with two Oncor beakers for quick, easy
agarose gel preparation.

Orders must be dated between now
and December 30, 1988, and no other
discounts or promotions apply. For your
free gift, just send in your order with the

coupon below or callitinto (301) 963-3500.

Box 870, Gaithersburg, MD 20877
(301) 963-3500 Telex 6711699 ONCORUW

Circle No. 217 on Readers' Service Card

OUR NUCLEIC ACID ANALYSIS PRODUCTS
M Reagents for: Extraction—Organic and Non-Organic ¢
Digestion— Restriction Enzymes ¢ Electrophoresis ®
Transfer e Hybridization ¢ Detection—Isotopic and Non-
Isotopic Il New High-Performance Products ¢ Rapid
High-Yield Non-Organic Extraction ¢ High-Binding Efficient
Nylon Membranes ¢ High-Sensitivity Non-Isotopic Detection
* Liquid Dextran Sulfate B Probes, Unlabeled or Labeled
32p or Biotin, for: ® Oncogenes ¢ Immune System ®
Chromosomes ¢ Growth Factors ® Controls Bl Accessories
¢ UV/Camera System e Radioisotopic Workstation B In Situ
Hybridization Kits

l Enclosed is my order PO # for:
J Oncor reagents and/or accessories totaling at least $1,200
[J An Oncor® UV/Camera System
| Please send the compact microwave oven to the person and
| address below.

l Name

| Title Company

I Address

l City State Zip

' Phone Number




(.

For (’:uslnm

ﬂllgnnucleotlde :

Synthesis. . .
the Choice
is Promega.

Introducing Promega’s custom oligonucleofide
synthesis—another high quality service from
Promega’s Custom Services Division. .

P>-CHOICE Promega will synthesize any
oligonucleotide to your specifications on a small
(0.25 umole), medium (1umole), or large (10umole)
scale. Custom oligos are available either purified or
unpurified, containing your choice of 5" hydroxyl,..
trityl, or phosphate groups. There is no extra.charge
for including dl, dU, or dC™ in your sequence.

= QUALITY Promega's purified custom oligos are
suitable for direct enzymatic reactions such as =~ -
phosphorylation, ligation, and primer extension.
Purification is by gel electrophoresis or HPLC. An -
electrophoretic analysis is provided with each .
custom sequence (purified). J e

B=EXPERTISE Our experience in ohgonuclentlde
synthesis can save your valuable time and resources.
Promega’s scientists are available to confidentially -
discuss any questions related to your specific needs.

= SERVICE We will deliver unpurified oligos within 2 .
days and purified product within 4 days of receiving
your order. Telephone orders are accepted and
verified with audio recordings.

For other custom services such
as library construction, RNA
isolation, and library screening,
please inquire.

Promega

Technical Services -
800-356-9526

Promega Corporation

2800 S. Fish Hatchery Road

Madison, WI  53711-5305 U.S.A.

To Order 800-832-6362 To Order '

In Wisconsin 800-236-9526 800-832-6362
Telephone 608-274-4330

FAX 608-273-6967

TWX/Telex 910-286-2738
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The American Mathematical Society
announces

The Sixty-Second Annual
Josiah Willard Gibbs Lecture

Elliott H. Lieb

The stability of matter:
from atoms to stars

Ballroom, Phoenix Civic Plaza
Phoenix, Arizona
Wednesday, January 11, 1989
8:30 p.m.

No admission charge.
The public is invited.

Aimed at the public and the general aca-
demic community, the Gibbs Lectures seek
to raise awareness about the vital contribu-
tions mathematics makes to society today.

Elliott H. Lieb is Professor of Mathematics
and Physics at Princeton University. His
profound work in mathematical physics has
earned many honors from scientific societies
in the U.S. and abroad. His primary re-
search interests are analysis, combinatorics,
statistical mechanics, field theory, solid state
physics, and atomic physics.

Statistical "
System - $99

NCSS 5.0 - comprehensive,
accurate, easy-to-use (menus) MS-
DOS system. Spreadsheet data. 250
columns and 32,000 rows. Reads
ASCII files.

Regression. ANOVA. Repeated
Measures. Nonparametrics. T-Tests.
Descriptive Stats. Factor, Cluster, &
Discriminant_analysis. Cross-
tabulation. 300 page manual.

NCSS Graphics - $59

TEAAN

Includes scatter plots, box plots,
error-bar plots, 3D plots, etc.

NCSS Survival Analysis- $59
Product-limit, Cox Reg., Probit, etc.

_ |
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VISA/MC Welcome
NCSS, 865 East 400 North,
Kaysville, Utah 84037
(801)-546-0445




THE ORIGINS OF MODERN
PSYCHIATRY

By C. Thompson
This collection cov-
ers the contributions
made between 1856-
1938, a time of
change which laid
the foundations of
present-day practice.
The papers relate to
scientific, ethical and social dilemmas.
Each is accompanied by a commentary,
which sets the work in historical context
and demonstrates its relevance.

279pp. 471915815 12/87  $69.95

ENDORPHINS, OPIATES AND
BEHAVIOURAL PROCESSES

Edited by R. Rodgers & S. Cooper
Emphasizes the behavioral significance of
neuropeptides. Topics covered: depend-
ence, reinforcement processes, drug dis-
crimination, environmentally induced
analgesia, feeding and drinking, social
interaction, sexual behavior, exploration,
learning and memory, neurobehavioral
development, and psychiatric disorders.
361pp. 471-91675-7

1988  $92.00

MENTAL HEALTH

PROBLEMS IN OLD AGE

By Gearing, Johnson & Heller

A sourcebook which aims to: promote
understanding about mental health disor-
ders found among the old, increase know-
ledge of relative's needs, increase aware-
ness of different kinds of treatment and
care, encourage awareness of the conse-
quences of community care policies.

Highlights from John Wiley & Sons...
Psychiatry and Related Topics

DEPRESSION:

A PSYCHOBIOLOGICAL
SYNTHESIS

By P. Willner

Answers the question “What changes in
the brain are responsible for the experi-
ence of depression?” Evaluates the con-
tribution of each field to current under-
standing of depression; shows how dif-
ferent areas of research are interrelated;
presents a unified psychological theory.
597 pp. 471-61151-4 1988 $34.95
BIOLOGICAL PERSPECTIVES
OF SCHIZOPHRENIA

By H. Helmchen & F. Henn
Examines the biological processes in-
volved in the etiology
and pathogenesis of
schizophrenia. Covers
| genetic and non-genetic
factors, structural and
functional deviations,
neurotransmitters, gen-
etic linkage studies vs.
_ association studies, the
role of SPEM disturbances, the rCBF hy-
pofrontality phenomenon, and deviations
in limbic structures.

354pp.  471-91683-8  12/87  $93.95
DEMENTIA:

Its Nature and Management

By Dr. M. Fraser

This book is about senile and pre-senile
dementia, with emphasis on Alzheimer’s
disease. Reviews the theories of causa-
tion, origin and how these diseases are di-
agnosed, treated and prevented. Describes
both statutory and voluntary services.

PSYCHO-PHARMACOLOGY
AND REACTION TIME

By I. Hindmarch
& H. Ot

Reaction time has
become the most
important measure
of behavioral re-
sponse to psy-
chotropic drugs and
human performance.
. The book empha-
sizes the wide range of RT applications in
psychopharmacology. It considers meth-
odological and theoretical aspects of RT
studies, as well as the use of RT in both
experimental and pragmatic contexts.

194pp.  471-91818-0 1988 $59.95

BIOLOGICAL PSYCHIATRY
By M. R. Trimble

Explores recent advances in biological
psychopathology in a readable, compre-
hensive manner.

476 pp.  471-91622-6 1988  $49.95
BRAIN AND BEHAVIOR

Paradigms for Research in Neural
Mechanisms

by Drs. Bures, Buresova & Brivanek
A multidisciplinary discussion of research
strategies in brain and behavior studies.
Describes five areas of brain : single cell
conditioning and integrativerole of chemi-
cal gradients, vestibular plasticity, later-
alization of engrams, motor learning and
conditioned taste aversion.

91548- 250pp.  471-91304-9  11/88 :
2op.  ATLOIETT 1988 $2495 246pp. 471-91548-3 1988 $42.95 250pp /88 $64.95
Order through your bookstore Wl LEY FOR FREE 15-DAY EXAM
or write to: Y CALL TOLL-FREE
Caryn Miske, Dept. 9-0431 John Wiley & Sons, Inc. 1-800-526-5368
Prices subject to change 605 Third Avenue INN.J. CALL COLLECT
& higher outside the U.S. New York, NY 10158 (201)342-6707

2 DECEMBER 1988
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Fast & Simple

Bioseparations with DY NABEADS™

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.

L Subsidiaries e g : R el
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)

PO. Box 158, Skoyen N-0212, Oslo 2, Norway Distributors

Tel. (472) 50 78 00 :rustralig:.BDH. SK;I\syct:h. Vi, Tel. (2_3{ 752 38856522 i
Fax. (472) 50 58 60 Garmany: Dianova Grmbn, Hamburg, 161 (040) 4105091
Tix. 79133 dynaln Italy: Oxoid ltaliana, Milano, (02) 995 5651
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