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Now, affinity separations...
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In minutes.

Introducing Fast Affinity Chromatography.
50X faster than soft gels.

Beckman's new UltraffinityEP column makes it all
possible. With Fast Affinity Chromatography (FAC),
you can purify large quantities of virtually any protein
in a few minutes, instead of several hours —or even
many days.

In most cases, you'll have analysis results 50 to
200 times faster than with conventional soft gel columns.

Everything a soft gel does and more.

Because the Ultraffinity-EP column allows a wider
range of ligand-to-macromolecule interactions, you'll
be able to isolate everything from weakly binding
proteins to strongly bound moieties. You can even
immobilize enzymes with high activity.

In short, you'll get capability you never had with
soft gels.

Easier to use.

Fast Affinity Chromatography simplifies each
affinity step...from derivatization through load, wash
and elute. What's more, Ultraffinity-EP columns over-
come the problems of ligand leakage and microbial
degradation that are often associated with agarose and
other affinity supports.

© 1985 Beckman Instruments, Inc., AX85-20228
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Not hours.

These unique columns come pre-packed and
ready to derivatize. Also they provide an
excellent environment for biologically
active molecules.

Free booklet on Fast Affinity
Chromatography.

Write us to get your free copy of
Fast Affinity Chromatography. This
detailed booklet explains the complete
methodology of FAC including step-
by-step procedures for six practical applications.

To bring Fast Affinity Chromatography into
your lab, see your local Beckman representative today.
If the Ultraffinity-EP column doesn't live up to the
claims made here, return it within 30 days
of purchase for your money back.

In the U.S. call toll free 800/742-2345. Or write,
Beckman Instruments, Inc., Altex Scientific Division,
2350 Camino Ramon, San Ramon, California 94583.
Offices in major cities worldwide.
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New from Macmillan Soft ware

ASYSTANT scientific software.
Flexible menu-driven
environment getsfyoilsl up
St.

and running-1a

Fully integrated analysis,
graphics, and processing
functions operate directly
on large datasets.

Unique features give you
flexibility not found in most
menu-driven packages.

Acquired data is immediately
available for analysis i

. 33 (D INTEGER )
and graphics. You never - CORPLEX DINL 87 , 21 )

Unnamed Array
have to shuffle programs.

A single keystroke lets you
import data from spreadsheet
and other data file formats.

The PC software of choice when you

don’t want to program.

Now get the power of widely acclaimed ASYST™
Scientific Software in a stand-alone menu-driven
package: ASYSTANT Ready-to-Run Scientific
Software." Easy to learn and use whatever your com-
puter background, ASYSTANT is a fully integrated
analysis and graphics package. It’s versatile, too.
Unlike other menu-driven products, ASYSTANT
gives you an extensive feature set and macro capabil-
ity to tackle your toughest applications.

Built-in functions include FFT, smoothing, inte-
gration, differentiation, curve fitting, statistics, dif-
ferential equations, and matrix and polynomial

operations. And all analysis functions are fully linked

to powerful graphics capabilities, including axono-
metric and contour plotting. ASYSTANT menu-
driven scientific software —just $495.

Optional data acquisition with ASYSTANT +.

Get all the features of the ASYSTANT package, plus

B Thack Contents

Lets you interact visually

with your data. Just scroll,
select curve segments, and
watch your results appear.

On-line help is always
available by typing “?”.

Gives you more power
for the price than any other
software for the IBM PC.

Presentation-quality
scientific graphics easily
output to plotters.

one-touch data acquisition, with ASYSTANT +.
No extensive prompt lists. No tedious set-up. Just
choose the “metaphor” of the collection instrument
you wish to simulate—such as XY or strip chart
recorder, data logger, or signal averager—and you’re
ready to go. Only $895.

Free technical support. 60 days of free technical
support help you design, set up, and fine-tune the
perfect system. It’s your guarantee of trouble-free
operation.

30-Day No-Risk Offer.
CALL 1-800-348-0033

In New York state, (212) 702-3241.

- Macmillan Software Co.

An affiliate of Macmillan Publishing Company
630 Third Avenue, New York, NY 10017

ASYSTANT Ready-to-Run Scientific d ASYSTare trad
ASYSTand ASYSTANT were developed by Adaptable Lab

ks of Macmillan Soft Co.
P.O. Box 18448, Roch NY 14618
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SARTORIUS.

The future is in the balance.

The most advanced analytical
balance: atoploader with160 g
capacity, full-range precise
readability, and ultra-fast LCD
readout.

The new Sartorius R160P gives
you features so advanced, they
outweigh those of any other
balance. Features that

add up to toploader
convenience and
stability with semi-
micro accuracy. |

New advanced-
generation LCD
readout.

Larger, easier

to read, crisper,
with no distracting
flicker. And ultra-fast update
speed so you'll never again over-
shoot target weight during for-
mulation or fill weighing.

Comprehensive data displays.
In plain language—Ilike

POWER OFF, STANDBY, BUSY, CAL
(calibration), or g (stable
weight). And internal programs
to let you select from a wide
range of mass unit conversions.

R160P

BRK-5335

New extra-accessible
weighing chamber.

The sides and top of the R160P
slide completely back to give
you unrestricted access. Now,
weigh bulky objects easily and

pipette directly into large vessels

on the weighing pan.
Poly-Range: readability

It's the broadest, most

| adaptable weighing range
| available: automatically

* activated, predetermined

L420P
L2200P

New Sartorius Poly-Range Balances

readability levels. Get the most
sensitive level any time simply
by taring.

Single-touch front-panel
operating ease.

Control all functions from the
front panel. Switch on, program
over 38 operational parameters,
tare to zero, switch off. With one
touch, calibrate to semi-rnicro

matched to weighing range.

U3600P

accuracy over the full 160 g
weighing range. The R160P
returns to weighing mode auto-
matically.

Sartorius leads the weigh.
Take advantage of the ultimate in
electronic balance performance
with the new Sartorius R160P—
and a whole family of electronic
Poly-Range Balances that cover
every need, every application.
Capacities up to 8 kg, read-
abilities down to 10 pg. Fast,
comprehensive LCD readouts,
compact design, complete sin-
o - gle-touch

front-

panel

control,
optional
computer/
printer/keyboard interface
(RS232C)—andeconomical prices.
Now, as always, Sartorius leads
the weigh. For more information,
a demonstration, or to order, call
or write: Brinkmann Instruments
Co., Division of Sybron Corpora-
tion, Cantiague Road, Westbury,
NY 11590, Tel: 800-645-3050; in
New York, 516-334-7500.

E8100P

Sartorius

Shaping the future. Brinkmann

INSTRUMENTS CO

For literature circle reader service number 29
For a demonstration circle reader service number 30



Meteorite scenario
pieced together

VIDENCE of a large metcorite or
E comet smashing into the earth

more than 1 billion years ago
comes from both the hole left behind
and the cjected pieces that have been
found hundreds of kilometers away.
Gostin ez al. describe an unusual and
widespread layer of shattered igneous
rock fragments in the 600-million-year-
old Bunyeroo Gorge Formation in
southern Australia (page 198). This for-
mation consists largely of shale deposit-
ed in a quiet marine environment. The
rock fragments have distinct shock-in-
duced deformations that could only
have resulted from a hypervelocity
(more than 1000 meters per second)
impact—one that a meteorite would be
capable of producing. Both the frag-
mentation patterns and the ages of the
fragments (between 1500 and 1600
m.iﬁ}:)‘n years old) arc like those charac-
teristic of the outcrop at Lake Acraman,
250 to 300 km away. Williams de-
scribes this hexagonal crater that is at
the center of a multi-ringed structure; it
is the largest probable impact structure
in Australia and onc of the largest such
craters in the world (page 200). The
best explanation for the finding of
matching rocks at Lake Acraman and in
the Bunyeroo Formation is impact and
ejection by a meteorite; the fortuitous
deposition of the ejected material into
an environment so different from the
one in which it originated has made this
association apparent.

T-cell cycling

ELLS advance through their life

cycles in response to various ex-

ternal and internal signals (page
203). Two stimuli that affect the cycling
of thymus-derived T cells of the im-
mune system are activation of the anti-
Fcn receptor and activation of the inter-
eukin-2 (IL-2) receptor. Stern and
Smith studicd how these forms of acti-
vation affect the cycling of experimen-
tally synchronized T-cell populations.
When the antigen receptor was activat-
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ed, resting T cells were aroused but did
not move forward through the cycle;
they did, however, become “compe-
tent” to respond later to other stimuli.
When the IL-2 receptor was subse-
quently activated, the competent T cells
increased gradually in size, accumulated
cytoplasmic RNA, synthesized DNA,
and eventually proliferated; early in this
process, the product of the proto-onco-
gene c-myb was produced. The func-
tional relation of c¢-myb production to
cell cycle progression remains to be
determined along with other features of
the cycling process.

Beetle toxin

OTORIOUS potato pests, the

Colorado beetles, may fend off

predators by releasing a toxin
from their defense dglands (page 221).
Daloze et al. milked beetles (by gentle
squeezing) and collected and character-
ized the toxin, a dipeptide in which
glutamic acid is coupleg to an unusual
amino acid not found in proteins. The
substance was toxic to ants. Related
substances are known in fungi, where
they are potent enzyme inhibitors and
antibiotics, but have not previously
been reported in insects. Other mem-
bers of this newly identified group of
compounds may eventually be found
(g\:nrforming similar toxic or defensive

ctions elsewhere in nature.

HEN female Sierra dome spi-

ders in high-density popuﬁ) -

tions in the wild reach sexual
maturity, they mate immediately with a
male waiting at the web for this advan-
tageous mating opportunity (one yield-
ing many fertilizations) (page 219). In
low-density populations in the wild or
in the laboratory, females who have
been sexually deprived for 7 to 10 days
embark on a contingency plan: they
incorporate a sex attractant (phero-
mone) into their dome-shaped webs to
attract nomadic males. Watson de-
scribes how the first male spider to

arrive at the web of an unmated virgin
female rapidly dismantles a large por-
tion of the web, compressing the silk
threads into a ball or dense rope; the
two spiders then mate. The balling up
of the web a[}parcntly inhibits further
evaporation of the pheromone so that
other males are not attracted to the
female. Although “advertising” suc-
ceeds, the cost to the female is high: she
loses much of her semipermanent
dome-shaped home (used not only for
sexual encounters but also for catching
prey), and she loses the chance to mate
with the best male available, a chance
that would have come had there been
male rivalry on the web.

Monitoring cataracts

N the search for drugs that can

prevent or inhibit cataract develop-

ment, in monitoring the clinical ef-
fectiveness of such drugs, and in detect-
ing carly signs of cataract formation, a
noninvasive technique—carbon-13 nu-
clear magnetic resonance (NMR) spec-
troscopy—may be of use (page 223).
Cataracts impair vision by clouding the
lens of the eye. They are thought to
develop when, in response to high glu-
cose concentrations, the enzyme aldose
reductase converts glucose to the sugar-
alcohol sorbitol; sorbitol remains
trapped in the lens, water enters the lens
to compensate for the osmotic imbal-
ance, swelling occurs, fibers rupture,
and a cloudy lens results. Other meta-
bolic pathways in the lens may also
contribute to the process. Using NMR
spectroscopy, Williams and Odom
monitored sugar metabolism in rabbit
lenses maintained in organ culture in
the presence of pharmacologic agents
that are known to inhibit aldose reduc-
tasc activity. Tolrestat, sorbinil, sulin-
dac, ibuprofen, acetaminophen, and as-
pirin were all cffective in inhibiting
enzyme activity, diminishing sorbitol
accumulation, decreasing swelling, and
dclayin% changes in lens transparency.
Their clinical usefulness will qu:imately
depend on the balance between their
inhibitory cffects, their side cffects, and
their toxic propertics.
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The astonishingly bright, high-
contrast image. The wide selection
of quality accessories. The large
stationary stage for maximum
stability. The very modest price.

The renowned Diaphot.

It's the inverted microscope
from Nikon that’s designed to
meet all the requirements of your
research laboratory.

The Diaphot utilizes Nikon’s
exclusive CF optics, famous for
their crisp, clear images. These
optics deliver the extra edge
that’s needed in today’s research
and clinical
laboratories.

A wide selection of accessories
allow you to meet all the docu-
mentation requirements of your
laboratory —from 35mm to large
format and Polaroid® CCTV and
cinemicrography. With special CF
objectives ranging from 4X through
100X, the Diaphot has complete
capability in phase contrast,
fluorescence and Nomarski DIC.

The Nikon Diaphot is engineered
for functional performance and
reliability. For maximum stability,
its solid die-cast body has a very
low center of gravity and the fixed
stage makes Diaphot ideal for micro-
manipulation. And in addition to
everything you heard, the Diaphot’s
striking superiority is available at
a very modest price.

To learn even more about the
renowned Diaphot, contact:

Nikon Inc., Instrument Group,
623 Stewart Avenue, Garden City,
NY 11530. (516) 222-0200.

Nikon

Extending Man’s Vision
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Gold

conomic gcologists are experiencing a severe dcpression in demand for their services.

The bright spot in an otherwise gloomy picture is gold. The selling price of this

metal (about $11 per gram) is sufficient to justify an eager and expanding global
search for it.

Many people have the impression that gold occurs as nuggets in streambeds and being a
noble metal is only dissolved by aqua regia, a mixture of concentrated hydrochloric and
nitric acids. But gold occurs in other environments and is quite mobile under some natural
conditions. The concentration of gold in the earth’s crust is about 5 parts per billion. Yet a
combination of natural chemical and physical processes has led to chunks of gold weighing
as much as 30 kilograms. Economic geologists are still arguing about the mechanisms
leading to ore formation, but their fund of knowledge and new tools are leading to successes
in finding ore. Much of the new gold being found is not in placers but in stratiform deposits.
In many of the latter, the gold is disseminated in host rocks in such a way that it is invisible
to the naked eye.

The outlines of how gold is extracted from sedimentary or volcanic rocks in which it is
present at levels of 5 parts per billion are generally agreed on. Some kind of complexing
agent is involved that renders the gold soluble in a hot (175° to 450°C) aqueous fluid. The
fluid under great pressure finds its way to a plumbing system, for example, a fault, leading
toward the surface. On the way to the surface the complexing agent reacts with wall rock or
in some other way loses its solubilizing capability. Gold is not the only element mobilized by
this process. Other elements include antimony, arsenic, copper, lead, mercury, molybde-
num, silver, and zinc. A number of different complexing agents have been proposed, but the
likeliest candidates are those involving sulfur. For example, T. M. Seward conducted
experiments with 0.5 molar NaSH at 1000 bars pressure. One kilogram of a solution having
a pH of 7.47 at 20°C dissolved 150 milligrams of gold at 300°C. At 175°C about 11
milligrams dissolved. The complex formed was probably Au(HS),™

Much of the gold being mined today around the world was mobilized and processed to
form placer deposits about 2800 million years ago. The largest occurrences are located at an
unconformity between Archean and Proterozoic strata. In the United States the new gold
being found was emplaced much later.

The Canadians have been using tools that could be applicable elsewhere.* They have
been taking advantage of the fact that vegetation takes in gold. The presence of the element
in leaves and woody material can be detected by neutron activation analysis. As little as 1
part per billion can be found in 10 grams of wood ash. This procedure is particularly
applicable in Canada because most of the solid rock is covered by glacial till. However, roots
of the trees reach deep into the soil. Apparently the roots contain or exude complexing
agents that dissolve gold. At any rate, when the sap rises in the spring it carries with it the
element. Subsequently during the growing season the concentration of gold diminishes
somewhat and varies in different parts of the tree. Some remains at the end of the season.
Extensive measurements have been made of trees over gold deposits. The gold concentra-
tions found in the ash of samples from trees growing in glacial till above mineralization often
exceed 100 parts per billion when the specimens are collected in early spring. The ash of
trees not above mineralization has concentrations about a third as much. One informant
was especially enthusiastic about this method. He pointed out that sampling the ground
during the winter was difficult and that in summer “the flies eat you.” But the vegetation
could be harvested at any time. Another informant told of sampling trees from a helicopter.

Although most of the gold known in the United States is in the west, a recent find at
Cobalt, Connecticut, indicates that the resources of the east may be substantial. A student
field party from the University of Connecticut, led by Professor A. R. Philpott, has found a
gold-containing specimen assaying at the level of 190 grams per ton. The find is located at a
fault a short distance from an ancient cobalt mine.—PHILIP H. ABELSON

*See D. Carlisle, W. L. Berry, I. R. Ka glan , J. R. Watterson, Eds., Mineral Exploration: Biological Systems and Organic
Matter (Prentice-Hall, Englewood Cliffs, NJ, 1986).
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Direct
racemic
separation

Now you can directly resolve racemic amines, acids and

many other compounds without any preceding prepara-
tions of derivatives. Use the new EnantioPac HPLC cartridge column from LKB. It
outdates every other known separation technique with a completely novel and patent-
ed approach. EnantioPac is based on the immobilized plasma protein «, -acid glycopro-
tein, which shows high enantioselectivity for a wide range of pharmaceuticals and
other chiral substances. Lets you screen for optical purity very fast, very simply and
very reliably.

Substances separated with EnantioPac

This list is published by the kind permission of Goran Schill, Thomas D. Doyle and Irving W. Wainer, Division of
Drug Chemistry, Food and Drug Administration, Washington DC. :

Applications and references

You'll find these in our latest brochure. Together with detailed tech-
nical information about this revolutionary new column. Get in
touch with LKB. We’ll send you all the facts. Fast!

BROMMA

LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. +46(8)98 00 40, telex 10492
Antwerp (03) 218 93 35 - Athens-Middle East +30 (1) 894 73 96 - Copenhagen (01) 29 50 44 - Hongkong (852) 5-555555
London (01) 657 88 22 - Lucerne (041) 57 44 57 - Madras (044) 45 28 74 - Moscow (095) 255-6984 - Munich (089) 85 830
Paris (01) 64.46.36.36 - Rome (06) 39 90 33 - Stockholm (08) 98 00 40 - Tokyo (03) 293-5141 - Turku (021) 678 111
Vienna +43(222) 9216 07 - Washington (301) 963 3200 - Zoetermeer (079) 3192 01
Over 60 qualified representatives throughout the world. 356
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...tireless, accurate, and always
on time.

Together, they're called the
Sci-Mate® Software System, and
they produce everything from ini-
tial research to correctly refer-
enced manuscripts.

With the Searcher, a PC, and @
modem, search online databases
for the information you want. No
need to learn special languages
and symbols. The Searcher under-
stands and uses plain English.

With the Manager, replace a desk
full of index cards. File references

RESEARCH
ASSISTANTS.

from online databases, or enter
your own information. The Man-
ager keeps everything—references,
lab notes, memos, addresses—up
to date and in order.

With the Editor—an expert copy
chief—format your references in
one bibliographic style. Then
reformat them in another—
instantly. Pop a reference in your
manuscript or bury it in a footnote.
The Editor takes the tedium out of
responsible scholarship.

Hire the Sci-Mate® assistants. Indi-
vidually or together, they make re-
searchfast, simple, and productive.
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Cdl: 1-800-523-4092
Pennsylvania residents, calll
1-215-386-0100, ext. 1418.

ISO
Institute for
Scientific Information®
3501 Market Street
Philadelphia, PA 19104

US.A.

Inthe UK.:

132 High Street
Uxbridge
Middlesex UB8 1DP
44-895-70016,
Telex: 933693 UKISI

©1986 1S
29-4358
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Whén there’s only o chance

there’s only one choice:

For the first time in 4.5 billion years,
mankind is finally ready to tackle the
mysteries of Halley's Comet.

Some of the most significant data, such
as the actual chemical composition of
the comet's tail, will lead to a better
understanding of the origins of our solar
system. MASSCOMP is providing
computer technology to better equip
scientists as they unlock these secrets.

An MC5500 Micro Supercomputer has
been working since late 1985 as the
heart of real-time analysis to examine the
distribution of solar and cometary particles
and how they mix to produce the tail.

Thanks to MASSCOMP’s real-time version
of the UNIX operating system (RTU)™

MASSCOMP

MAXIMUM CPU PERFORMANCE
10 MIPS

12,000K Whetstones/second
13 Mflops
4 CPUs

SUPERIOR DATA ACQUISITION CAPABILITIES
One million samples per second
Multiple fast busses
High data throughput
Real-time UNIX™ operating system

OUTSTANDING SYSTEM FEATURES
Transparent multiprocessing
68020 performance
Industry standards
Graﬁhics family
High reliabili
Low cost: $15,000-$250,000

[l MASSCOMP

The Micro Supercomputer Company

One Technology Park, Westford, MA 01886 (617)692-6200

800-451-1824

and real-time transparent
multiprocessing technology, the
Johnstone Plasma Analyzer experiment
presented critical data to the entire
scientific world. In real-time, data from
the plasma analysis is separated by the
first CPU from the stream of telemetry
and stored on disk. The second CPU
concurrently calculates plasma moments,
yielding information about average
particle size, temperature and three-
dimensional velocity.

Write for your FREE copy of MASSCOMP's
HALLEY'S COMET APPLICATION NOTES.

When there's only one chance for success,
you need all the supercomputing power you
can get. MASSCOMP.

MASSCOMP and RTU are trademarks of the Massachusetts Computer Corporation. UNIX is a trademark of AT&T Bell Laboratories.
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m.lh See.

Eikonix®high performance digital imaging cameras give your computer the ability to see.

Which in turn gives you the ability to improve the quality of your research, and open

new markets.

Easy-to-use Eikonix cameras are compatible with IEEE 488, DEC Q-Bus, Unibus,

Multibus and VME bus based systems as well as IBM®PCs. They're the most flexible, cost-
effective, reliable, and accurate means available for getting high
resolution image data into a computer for analysis, manipulation,

display and storage. And they're backed by a team of specialists
that provides all the technical support you need for whatever

Eikonix high
performance digital
imaging cameras
convert stationary
pictures and objects

‘"ﬁ’n‘éfr"sﬂg‘s’gf‘a‘;g; applications you have—worldwide.
They offer precise Typical applications: Artificial Intelligence = Pattern

analytical capabilities |
and highly accurate |
storage and retrieval |
for more applications
than you can imagine.

Recognition = Remote Sensing = Earth Resource Analysis = Color
Infrared Imaging = Electron Microscopy @ Astrophysics = CAD
input @ Modeling (2D & 3D) = Circuit Design = Mapping: Radar,
Cartographic, Thematic, Utility, Topographic = Medical Imaging:
NMR, X-Ray, Ultrasound, PET, Autoradiography,
Tomography = Materials Testing: Surface Analysis,
8 Tensilometry.

B oo s 1A If you'd like us to focus on your particular
application, please call us at (617) 275-5070. If
you'd like some literature, simply write to us at

. Eikonix Corporation, 23 Crosby Drive,

IHustration of a B

s ratoncla [~ R 07 X pmemme— || Bediord, MA 01730, Telex: 951231

EIKONIX'

A KODAK COMPANY

A Tl

Visit us at SIGGRAPH '86 Booth #1450
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Molecular biology is constantly
changing with innovative proce-
dures and products used in re-
combinant DNA technology.

Fisher’s new Biotechnology
Division can help you keep pace
with the ever-changing market.
We can help you consolidate
your ordering process. And we
provide free shipment, even on
the smallest order.

Our Molecular Biology prod-
uct offerings include:

® Restriction and modifying en-
zymes, cloning vectors and in
vitro translation systems from
Promega Biotec. Promega offers
the most popular and most fre-
quently used restriction and
modifying enzymes. Plus, each
order includes, at no extra cost,
the optimum buffer tested for
each enzyme. Promega’s rabbit
reticulocyte lysate provides high
translation activity and low
background characteristics.

o Hybridization transfer mem-
branes from Micron Separa-
tions, Inc. Naturally hydrophilic
MAGNAGRAPH and MAGNA
Nylon 66 membranes provide
stable and permanent binding
with superior resolution for

molecular
biology

@ FisherScientific
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lure

Southern, Northern and Dot
blotting procedures. There’s also
MicronSep™ Nitrocellulose for
Western blotting.

® DNA synthesis reagents from
ABN. CED-phosphoramidite
chemistries offer high coupling
efficiency with short reaction
times. Compatible with all DNA
synthesizers on the market to-
day. And there are also DNA
Synthesis Grade™ Solvent Kits
and Reagents, developed to fa-
cilitate coupling in manual and
automated DNA synthesis.

® OmniBlot™ processing system,
also from ABN. This integrated
system allows fast, simple and
safe standardized processing of
blotting membranes, electropho-
resis gels and other sheeted me-
dia used in binding assays.
Requires as little as 1mL of
probe.

For more information about
these fine products, or to learn
more about our new Biotechnol-
ogy Division, please use the re-
ply card; write to us at 711
Forbes Avenue, Pittsburgh, PA
15219; or call 412-562-8543.

Biotechnology Division



The Superspeeds from SORVALL-

Let the complexity of your own

work determine the SORVALL"
model you need.

The advanced features of the SORVALL" RC-5C give you
utmost flexibility. Enter your run and note that both “set” and
“run” conditions are simultaneously visible. Instantly check
g-force at any speed by touching the RCF Mode. Experience
convenient duplication of any run, thanks to a built-in w?dt
integrator that calculates the total centrifugal effect. These
features not only help you perform superior separations, but
they make the RC-5C a pleasure to operate.

Are your procedures more routine? Then choose the practical

the practical RC-5B
the advanced RC-5C

RC-5B. This workhorse offers straightforward selection of run
conditions in any sequence and allows you to change run
parameters anytime during the run. No vacuum is required to
achieve rotor speeds or maintain operating temperatures. You
will find this time-tested instrument performing in laboratories
worldwide.

Either way, whether you choose digital electronics to save you
effort or opt for a simpler analog model and save money, you
get outstanding SORVALL" reliability.

Find out more about both models—call (800) 345-8600,
Ext. 500 and ask for our 12-page brochure. Or write Du Pont
Company, BRML # 16-2210, Wilmington, DE 19898. In

Sorvall Centrifuges

We've got a centrifuge that's just your speed.
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Canada, call (416) 745-9870.
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SCIENCE_~“SCOPE*

A U.S. spacecraft orbiting Venus made the first close-up views of Halley’s Comet, giving scientists
valuable insights into the comet at a time when it was on the far side of the sun and direct observations
from Earth were impossible. NASA’s Pioneer Venus Orbiter, built by Hughes Aircraft Company and
circling Venus since 1978, conducted its investigation a month before five other spacecraft flew by the
comet. The Orbiter was delicately repositioned with precise commands from Earth to observe Halley’s at
its closest point to the sun, a distance of about 55 million miles. The spacecraft measured changes in the
comet caused by intense solar heating. It also provided an ultraviolet image of Halley’s and its large
surrounding hydrogen cloud. Data gathered by the Orbiter helped scientists determine the gas
composition of the comet, the rate at which water vaporized, and the ratio of gas to dust in the comet.

The AMRAAM missile may become the next-generation weapon for protecting U.S. Navy surface ships
against threats that have slipped through the outer defense shields. Sea AMRAAM, under study for ship
self-defense, would be essentially the same as the Advanced Medium-Range Air-to-Air Missile in full-
scale development by Hughes for the U.S. Air Force and Navy. However, compared with existing missiles,
Sea AMRAAM would increase a ship’s firepower because the missile’s guidance system is much less
dependent on the ship’s radars. Many missiles could be fired at different targets simultaneously, and they
could home in even if the targets were outside the field of the ship’s radar systems. Sea AMRAAM is also
faster, more maneuverable, and can fly farther than current ship self-defense systems.

An innovative digital receiver is being developed to alert military aircraft when they are approaching.
enemy radars and electronic warfare systems, thereby putting them at less risk while on a mission. The
device, designed for electronic support measures (ESM), will be approximately 1/20 the weight and
substantially smaller than current receivers. It will search for, intercept, record, analyze, and locate
sources of radiated electromagnetic energy. The receiver can store this information. Or, if an enemy signal
poses a threat, it can pass this information along to another type of electronic warfare system, such as a
jamming device. Hughes is developing the receiver with independent research and development funds.

Cellular telephones may take a back seat to a proposed satellite system when it comes to making long-
distance calls. The mobile satellite network, consisting of two Hughes HS 393 spacecraft, would relay
two-way voice and data communications services directly from airplanes, cars, trains, or remote
locations. While cellular telephone systems are limited to areas equipped with fixed antenna networks,
mobile satellites would cover the continental U.S. and Canada, and possibly Mexico. Users would have
their own mobile ground terminals. Hughes Communications Mobile Satellite Services, Inc. is seeking
authorization from the Federal Communications Commission to operate the system.

Hughes needs engineers, scientists, and programmers to forge new frontiers in aerospace radars,
weapon control systems and avionics, airborne displays, aerovehicle data links, and airborne
countermeasures. Current openings are for people experienced in design, development, test and
manufacture for systems engineering, project/program management, design of circuits and
mechanisms, and bringing these to reality through the application of advanced manufacturing
techniques. Send your resume to Hughes Radar Systems Group, Engineering Employment, Dept. S3,
P.O. Box 92426, Los Angeles, CA 90009. Equal opportunity employer. U.S. citizenship required.

For more information write to: P.O. Box 45068, Los Angeles, CA 90045-0068

HUGHES

© 1986 Hughes Aircraft Company ) AIRCRAFT COMPANY

Subsidiary of GM Hughes Electronics



Announcing a new book from AAAS

AIDS

Papers from Science,
19821985

Edited by
Ruth Kulstad, Science

syndrome (AIDS) that appeared in Science between August 1982 and
September 1985 are included in this volume. Arranged chronologically,
these 108 research papers and Science news reports show how far AIDS re-
search has come and provide an indication of the directions in which it might

go.

Some of the most frequently cited papers on acquired immune deficiency

This fully indexed collection is useful not only for the experimental data and
conclusions, but also as an excellent source of references to AIDS work in other
‘major journals worldwide. An overview of research in AIDS to date is provided in
the introduction by Dr. Myron Essex, chairman of the Department of Cancer
Biology, Harvard University School of Public Health.

ca. 640pp.; fully indexed and illustrated
Hardcover $32.95, AAAS member price $26.35
Softcover $19.95, AAAS member price $15.95

. Order from AAAS Marketing, Dept. A, 1333 H St., NW, Washington, DC 20005. Add $1.50 postage and
handling per order. Allow 4—6 weeks for delivery.

American Association for the Advancement of Science
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SAVE DATA EASY INCUBATION

OF 1.5 ml MICRO TUBES

¢ Dri-Bath HEATER accommodates one removable
heating block

* Operating temperature range from ambient to
110°C

¢ Temperature stability of +0.5°C

¢ 20 - 1.5 ml micro tubes will fit into block No.
BK165X17A

* Thermometer well for easy temperature
monitoring

* Compact, low profile and plug-ln portability

¢ Ten additional well
sizes to choose from 4
6 mm to 25 mm g

Available through
your local lab
distributor or contact:

SUBSIDIARY OF

SYBRON

2555 Kerper Blvd. * Dubuque, 1A 52001 * (319) 556-2241 * (800) 553-0039
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SUPERCOMPUTER TIME
CALL FOR PROPOSALS

The John von Neumann Center invites proposals from U.S. scientists and engineers for
use of supercomputer time to support new and innovative basic scientific and engineer-
ing research. Researchers in all disciplines, whether experienced supercomputer users
or not, are invited to submit proposals. Proposals will be reviewed by the John von
Neumann Center National Allocation Committee, and, if successful, a grant of super-
computer time will be awarded.

o e STotion of o a0 G Vi etarcomator o a7 || covers are avaiabe:

The service includes: 30 March 1979, Tropical flowering
« Cyber 205, 4 Mword memory, 2 vector processors, VSOS 2.2 tree;
« VAX 8600 Front-end systems providing a user-friendly interface to the CYBER 205 23 February 1983, Landsat photo
« Extensive scientific and graphics display software of Detroit, Michigan;

« JVNC Network: High speed communications to 13 campuses 29 July 1983, Cheetah;
at 1.5 Mbps and 56Kbps 2 December 1983, Snowshoe

* NSFnet access at 56Kbps hare;
(ARPANET access is planned for summer 1986) 23 December 1983, Cathedral

« Dialup access on 48 lines at 300, 1200, 2400 Bps window/DNA molecule.
(X.25 terminal access is planned for summer 1986)

« Support of SUN and other remote workstations.

The following posters of Science

Combination of space covers in
scroll format: 1 June 1979, 23 No-
For application forms and further information, telephone Dr. David Herndon, User Serv- vember 1979, 10 April 1981.

ices Manager, at (609) 520-2000, or write to “SUPERCOMPUTING PROPOSALS” at the

address below. Proposals received will be reviewed and awards made within approxi-
mately four weeks. Proposals will be accepted through August 31, 1986.

JOHN von NEUMANN CENTER
P O. Box 3717, Princeton, New Jersey 08543
(609) 520-2000
The John von Neumann Center is operated by the Consortium for Scientific Computing and
Sponsored by the National Science Foundation and the New Jersey Commission On Science
And Technology.

Price is $5 each (prepaid).

Write to AAAS, Department POST,
1333 H Street, NW, Washington,
D.C. 20005.




Now...THE DAWN OF A NEW

Whenever Zeiss has turned its optical quality and reliability.
hand to the very fundamentals of In 1866 Ernst Abbe, work-
microscopy, microscopy has ing with Zeiss, formulated his
changed. “Theory of Image Formation in
In 1846 and the years follow- the Microscope,” which made
ing, the reputation of the Carl possible the series production
Zeiss workshop was established of high-quality microscopes.
based upon microscopes of un- In ensuing decades Zeiss has
paralleled mechanical precision, pioneered many of the major

advances in microscope produc-
tion and technique.

Now in 1986 a wider chapter
in the history of Zeiss micro-
scopy begins: Zeiss presents
microscopes with entirely new
infinity color-corrected “ICS
Optics” and unique system-
integrated “SI Architecture.”




ZE1ss AGE IN MICROSCOPY,

At last, one microscope can per-
form all microscopic techniques
without complicated restructur-
ing of the instrument. And, most
important, with flawless image
quality and a consistent wide
field of 25 mm.

For biology, medicine,
the material sciences and the

semiconductor industry, the
“Pyramids of Zeiss,” the new
Axioplan, Axiophot and
Axiotron microscopes, open
exciting prospects for the future.

Carl Zeiss, Inc.,

One Zeiss Drive,

Thornwood, NY 10594. The Pyramids of Zeiss:

(914) 747-1800. The New Geometry for Microscopes.

For literature circle reader service number 19.
For a demonstration circle reader service number 20.




Repository of Human DNA

Probes and Libraries
National Laboratory Gene Library Project

Project:

In order to accelerate the rate of probe production for
gene mapping and genetic disease diagnosis, the Office of
Health and Environmental Research of the U.S. Department
of Energy is funding a collaborative project between
Lawrence Livermore National Laboratory and Los Alamos
National Laboratory to construct 2 complete sets of chromo-
some-specific libraries of all 24 different human chromo-
somal types. The National Laboratory Gene Library Project
involves purifying chromosomes isolated from cultured
human cells or human chromosome-containing hybrid cells
by fluw sorting. Once enough chromosomes of a given type
are sorted, the DNA is extracted and purified. In phase I of
the project, the purified DNA is digested to completion with
EcoRI (Los Alamos) or Hind Ill (Livermore). The digested
DNA is next inserted into a bacteriophage lambda vector,
Charon 21A. The recombinant molecules are packaged in
vitro into infectious phage particles and the resultant
chromosome-specific library is amplified in an E. coli host as
infectious phage. The use of two restriction enzymes allows
the construction of two distinct libraries for each chromo-
some. The average length of the human DNA inserts in
Charon 21A (accepts 0-9 kb) is about 4 kilobases. Since
complete digestion by either restriction enzyme will yield
some fragments larger than 9 kb which are not clonable, the
construction of 2 libraries means that a sequence missing
from one will probably exist in the other.

In phase II, chromosome-specific libraries will be con-
structed by partially digesting the sorted chromosomal DNA
with a restriction enzyme to an average size in the 20-40 kb
range. Lambda vectors or cosmids will be selected for library
construction which accept inserts in this range. Thus, many

complete genes with their flanking sequences will be con-

tained in single clones of the Phase Il libraries.

The phase | libraries are of particular value to researchers
involved in chromosome mapping and the study and diag-
nosis of genetic disease, linkage, and pedigree analysis. The
phase Il libraries, containing larger cloned inserts, should be
of special interest to molecular biologists studying gene struc-
ture and regulation.

Repository:

In 1983, members of the human genetics community peti-
tioned the National Institutes of Health to develop a reliable
and efficient means for researchers to exchange cloned
human DNA. At the same time, the National Laboratory
Gene Library Project decided to investigate the possibility of
establishing a permanent repository for both the chromosome-
specific libraries and the information derived from their use.
To fulfill these needs, a repository of human cloned DNA
segments has been established by American Type Culture
Collection (ATCC) in Rockville, Maryland, under contract

from the National Institute of Child Health and Human Devel-
opment (NICHD). Drs. Victor McKusick and Mark Skolnick
are serving as advisors to the repository in addition to a board
of geneticists assembled by the NICHD. ATCC will collect
well-characterized probes from investigators, expand and
verify the probes, and store multiple samples that will be
distributed to other investigators. Active solicitation and accep-
tance of important probes has begun.

The human chromosome-specific libraries developed at the
Los Alamos and Lawrence Livermore National Laboratories
are available from the repository through funding by the NIH
Division of Research Resources. The availability of these
libraries will greatly increase the rate at which important probes
are produced. The phase Il libraries will be placed in the
repository as they are constructed.

Human Chromosome—Specific Libraries
National Lab
CH ATCC # ID Code Rest Enz CH Equiv
1 57738 LAQINSO1 Eco RI 31.0
2 57716 LAO0Z2NSO1 Eco RI 1.8
3 57717 LAO3NSO1 Eco RI .8
4 57700 LLO4NSO1 Hind Il .8
4 57718 LAQ4NS02 co RI 34
4 57719 LAQ4NSO1 Eco RI 2.3
5 57720 LAO5NS01 Eco RI 43.0
6 57701 LLO6NSO1 Hind III 20.0
6 57721 LAO6NSO1 Eco RI 24
7 57722 LAQ7NSO1 co RI 9.2
8 57702 LLOBNS02 Hind 1l 20.0
8 57723 LAOSNS04 Eco RI 1.5
9 57703 LLOINSO1 Hind Ill 13.0
9 57724 LAOINSO1 co RI 7.0
10 57725 LAIONSO1 Eco RI 18.0
10 57736 LLIONSO1 Hind 1l 9.6
11 7704 LL1INSO1 Hind 1l 4.9
11 57726 LA1INSQ2 Eco RI 2.8
12 57727 12NS01 Eco RI 27.3
13 57705 LL13NS01 Hind Il 1.3
13 57728 LA13NS03 co RI 4.2
14 57706 LL14NS01 Hind 1lI 135.0
1 57739 14NSO co RI 36.0
14/15 57707 LL99INSO1 Hind 1l 30.0
57729 LA15NS02 co Rl 204
15 57737 LL15NS01 Hind Il 44
15 57740 LA15NS03 Eco RI 4.0
16 57708 LL16NS02 Hind Il 20.0
16 57730 LA16NS02 co RI 20
17 57709 LL17NSO1 Hind 1l 1.3
17 57741 17NSO. co RI 7.9
18 57710 LL18N:! Hind Il 72.0
18 57742 LA18NS04 Eco RI 19.0
19 57711 LLI9N: Hind IIl 30.0
19 57731 LAI9NS03 co 10.5
20 57712 LL20NS01 Hind Il 20.0
20 57732 LAZ20NSO1 co 14
21 57713 LL21INS02 Hind Il 20.0
21 57743 LA2INSO1 co RI 137.0
22 57714 LL22NS01 Hind 1lI 13.0
22 57733 2NS03 co RI 11.0
X 57734 LAOXNS01 Eco RI 8.2
Y 57715 LLOYNSO1 Hind Il 270
Y 57735 LAOYNSO1 Eco RI 11.5
1. National Lab ID Code Prefix: LA designates a library constructed
at the Los Alamos National Laboratory and depositgc? by Dr. Larry
.. Deaven, LL designates a library constructed at the Lawrence
I]:_)i\]/]gmore National [aboratory and deposited by Dr. Marvin Van
illa.
2. The average size of the human DNA inserts in the libraries is 4 kb.

For more information, contact ATCC at the address below.

American Type Culture Collection

12301 Parklawn Drive, Rockville, Maryland 20852 USA
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Success.

Mettler analytical balances
have passed the toughest
test of all. The test of time.

Mettler applications are virtually limit- - .
less, from connecting printers to iRl , _ _ Phone
interfacing with computers; from 3 .

routine software programsto advanced SRR @B i .

robotic systems. i ! W

Analytical and Precision Balances [ Industrial Precision Scales 00 Thermal, Titrationand Density Instruments 00 Nationwide Service
CIRCLE NO. 52 ON READER SERVICE CARD

(Area Code) (Number)




Mettler Electromc Analytical Balances

&s

Read- Weighing Reproducibility Weighing Balance Housing

Model ability Range (standard deviation) Pan Width x Depth x Height
AE 163 Macro 0.1 mg 0.162g 0.02 mg 3 Y in dia. 8x16 % x 11 %in.

Semimicro 001 mg 0.31g 0.1mg
AES0 0.1 mg 0.55¢g 0.1 mg 3% india. 8x16%x 11 %in.
AE100 0.1 mg 0..109g 0.1 mg 3 % in dia. 8x16%x11 %in.
AE200 0.1 mg 0..205¢g 0.1 mg 3 Y% india. 8x16 % x 11 %2in.
AE166 1mg 0..162g 0.5mg 3 Y india. 8x16 % x 11 %2in.
Mettler DeltaRange 0.1 mg 0..60g 0.1 mg

AE Balances are available with the following data output/interface options 011 (CL/RS232C) unidirectional, 012 (CL/RS232C) bidirectional,

013 (IEEE HP-IB)
T Mol o

CIRCLE NO. 52 ON READER SERVICE CARD



Call for Contributed Papers

1987 AAAS Annual Meeting 4 Chicago 4 14 — 19 February
Deadline: 10 October 1986

Plan to attend the next Annual Meeting of the AAAS in
Chicago, IL, 14-19 February 1987 at the Hyatt Regency Hotel.
Although it is too late to propose symposia for the 1987 Annual
Meeting, contributed paper abstracts can be submitted up to 10
October 1986.

The privilege of submitting a contributed paper for a presenta-
tion at the Annual Meeting is open only to AAAS members and
fellows. Although the member/fellow need not be one of the
authors, their endorsement (indicated by his or her signature on
the original abstract) is required.

There are two types of presentation formats—poster and
slide:

POSTER PRESENTATION: Each contributor will be assigned to
a poster session and will have a bulletin board on which to display
large, easy to read text and graphics for approximately [/~ hours so that
the work can be discussed with interested parties.

SLIDE PRESENTATION: Unlike papers submitted for a poster
session, those sent as slide presentations will go through a second
selection process. Abstracts whose subject matter closely relates to that
of an accepted symposium will be chosen for a coordinated slide
session. Each contributor will have approximately 10 minutes to pre-
sent their work and show 2"x2" (35mm) slides or overhead transparen-
cies. If a paper is not selected for a slide session, the contributor will be
notified and given the option of presenting at a poster session or
withdrawing the submission.

Instructions for Contributors

Your abstract will be reproduced directly
from your copy at about two-thirds the original
size. Therefore, it is very important that you
follow our guidelines precisely.

4 Submit a clean, easily readable original
copy of your abstract on ordinary white
bond paper.

The typed abstract must fit within a 5-inch
square.

Indent, space, underline, and capitalize spe-
cifically as in the example at right.

Use only reproducible black ink for symbols
and signs which must be hand lettered.
Use only a letter quality printer if you use a
word processor.

Do not draw a box around the abstract.
Do not cut and paste your abstract onto
another piece of paper.

+4 4+ 4+ +

At the top of the page, indicate which broad
scientific discipline encompasses your subject
matter. Also, provide up to 3 index words
which specifically describe the area or specialty
within this scientific discipline. You must spec-
ify the type of presentation you wish to give
(slide or poster). As stated above, not all sub-
missions for a slide presentation will be
accepted.

At the bottom left of the page, type the full
name, mailing address, and telephone number
of the person to be notified regarding schedul-
ing and other information. At the bottom right,
type the name and affiliation of the AAAS
member or fellow submitting the abstract leav-
ing adequate space for their signature.

Send the original plus one copy of your ab-
stract no later than 10 October 1986 to:

5 inches (12.7 cm)

Contributed Papers
AAAS Meetings Office
1333 H Street, N.W.
Washington, DC 20005

AAAS ANNUAL MEETING IN CHICAGO (14-19 FEBRUARY 1987)
Abstract submitted for a contributed paper presentation

Scientific discipline of subject matter:

Specialty of this discipiine (provide up to 3 index words):

Type of presentation (indicate one):

Case Letters and Underline.

POSTER SLIDE

5 inches (12.7 cm)

Indent Five Spaces and Type Title in Upper and Lower
AUTHOR'S NAME IN UPPER CASE

(Institution Name in Upper and Lower Case), SECOND AUTHOR
(Institution).*

Double-space and type abstract.
umn of typed material should be 5 inches (12.7 cm) and must
not extend beyond that.
from top of title to bottom of footnotes must not exceed
5 inches (12.7 cm).
will be returned.
be hand lettered (e.g.,?y) should be rendered in reproduc-
ible black ink as clearly and carefully as possibie. The
entire submission should be of camera-ready quality so that
it can be photographed, turned into a plate, and printed.
The printed abstract will be about 2/3 the size of the typed
version.
you may use your allotted space to neatly letter in equa-
tions and diagrams as you deem necessary,

as indicated in this example.

*Double-space and type footnotes.

Person to be contacted
about abstract:

Full Name
Mailing Address

The full width of the col-
The total length of the material,

Abstracts which exceed these parameters
All special symbols and signs which must

Avoid paragraphing as this wastes space. However,
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Submitted by AAAS member:

Type name of member
Type affiliation of member

(signature of member)
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