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MicroGenie produces the
__optimal alignment between
two protein sequences.
Similarities are indicated on
the screen by vertical lines
between the sequences.

MicroGenie totals the
number of matches and
mismatches, and calculates
the percentage of matches.

The individual sequences.
are shown aligned in

their respective merged
positions.

Please enter the page to be shown _

MicroGenie:
‘The Best Sequence Anal sis
Software Is Now Even Better

The MicroGenie™ software
package from Beckman now -
puts even more power in your
lab. For use with IBM personal
computers, the program has
been expanded to include
a number of exciting new
research procedures.

MicroGenie provides the
computing power you need for
the shotgun method of dideoxy
sequencing. It now automatic-
ally merges the sequences
from hundreds of gels in less
than an hour.

A fast dot matrix procedure
has been added to complement
MicroGenie's original Korn/
Queen method of finding homol-
ogies. Another new procedure
determines the optimal alignment
between two related sequences.

MicroGenie is a Trademark of SciSoft, Inc., and
‘the MicroGenie sequence analysis program is

licensed for exclusive distribution by Beckman
Instruments, Inc.

GenBank is a Registered Trademark of NIH.

Matches - 68
Length - 80

Please enter the page to be shown: _
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And everything that has

-already made MicroGenie -

indispensable in so many labs

has been retained. It provides

a wide range of formats for

translating sequences and finding

restriction enzyme sites. It

readily handles sequences up to

60,000 nucleotides in length. -

Its unique sequence editor lets

you enter and change sequences

fast, And a sonic digitizer can

be used to enter sequences

directly from gels.

7000 Sequences At Your

Fingertips . -

Newly added to MlcroGeme
are 3000 protein sequences
from the National Biomedical
Research Foundation (NBRF)
bank. And a recent update
brings the number of GenBank®

_nucleic acid sequences to 4000!

T TACRARCCTRACRATACACAT
IAGIT Ca'l‘CﬂMs‘ GCITGLCTARACTTCL mrm ATACABACCTAACRATALACATCARC
TRCARACCTANCARTACACATCARC

ANALYSIS: Dxanine

method of dldeoxy
sequencing, MicroGenie
finds overlaps and displays
the contiguous sequence
derived from mierging a
series of sequences.

AMALYSIS: Dxanine

MicroGenie quickly searches

~both banks for sequences

homologous to your own.

No Computer Experience
Needed . ;

You don't need to know
anything about computers to use
MicroGenie. It contains built-in
menus and help messages
to guide you at every step.

For more information on
MicroGenie and how it can -
speed up your research, contact
your Beckman representative,
call 800 DNA-ACGT, or write:
Beckman Instrumients, 1050

Page Mill Road, | BECKMAN
Palo Alto, CA 94304,

orP ((); Box 76,

1211 Geneva 6, 1
Switzerland. '@_,985

BECKMAN
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" Your best choice for
biological and food separations.

hen it comes to life science

research or food analysis by
HPLC, you'll find a refreshing differ-
ence at Bio-Rad. We offer HPLC
systems that are especially tailored
for biological and food applications.
You'll never have to worry whether a
general purpose chromatograph
will suit your needs or not.

hat we offer the

chromatographer in
HPLC goes far beyond the
hardware that makes it
work. In-depth technical
service and applications
assistance from our experi-
enced staff of chromatographers
are longtime Bio-Rad trademarks. We
give our HPLC products the same
support we provide for our dassical
lines—ion exchange, immuno-
chemistry and electrophoresis. It's
just what you'd
expect from a full
service separations
company.

Innovation plays
alarge role in
Bio-Rad's current HPLC
efforts. Recent devel-
opments in the life
science field include:
m A high speed, high
resolution Protein
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Micro-Analyzer™ System that gives
you complete separations in less
than 3 minutes. Ideal if you're work-
ing with microgram or submicro-
gram amounts of protein.

m The new Preparative Mono-
clonal Antibody System
(MAPS™) purifies all classes
of monoclonal antibodies on a
large scale. There's nothing like it!

B io-Rad pioneered the

use of HPLC for food
analysis and continues to be the
leader in this field. Two key
applications are:

m Bio-Rad's Automated Carbo-
hydrate HPLC System with Data
Acquisition. Provides high resolution
analysis of all dlasses of carbohy-
drates in 5-15 minutes.

m New Fermentation
Monitoring Analyzer gives
a complete analysis of
fermentation broth right
on your manufacturing
floor in just 10 minutes.

To find out more
about Bio-Rad's
refreshing approach to
HPLC, request our new
brochure entitled
"HPLC Applications
Systems.” Contact:

2200 Wright Avenue
Richmond, CA 94804
800-4-BIORAD

In California, (415) 234-4130

Also in Rockville Centre, NY, Australia, Austria
Canada, England, Germany, Italy, Japan,
The Netherlands and Switzerland.
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Southern Inyo Crater near Mammoth
Lakes in Long Valley Caldera, Califor-
nia. This phreatic explosion crater ap-
parently formed late in a sequence of
eruptions which ended 550 years ago.
The caldera has, since 1978, been expe-
riencing renewed magmatic resurgence
accompanied by uplift and an increase
in seismicity and fumarolic activity.
See page 551. [Stanley N. Williams,
Department of Geology, Louisiana
State University, Baton Rouge 70803]



BIOSYSTEMS UPDATE

Introducing the
high performance, low cost,
fully automated DNA Synthesizer.

The new Model 381A
DNA Synthesizer
optimizes the efficient
phosphoramidite
chemistry to reliably
and economically
produce high quality
oligonucleotides.

Results and Affordability

The new Model 381A produces high purity,
defined-sequence oligonucleotides quickly
and economically. It delivers routine cou-
pling yields of 98—100% and the capability
to synthesize oligonucleotides with more
than 100 bases.

The 381A is a complete instrument-
reagent system with the proven chemistry
and precision design that have made Ap-
plied Biosystems the world leader in synthe-
sis technology. Affordably priced, the 381A
brings every researcher the speed and re-
producibility of automated DNA synthesis
with the convenience of an in-lab instrument.

Advanced Capabilities
The 381A can produce 50 to 100-mers pro-
viding greater flexibility in gene synthesis
strategy by minimizing the number of puri-
fications and ligations. With the efficient
phosphoramidite chemistry, probes and
primers can often be used without purifica-
tion. Specific primers for Sanger dideoxy
sequencing can be ready for use in less than
18 hours.

Production of mixed probes can be ac-

Automatic rinsing and
priming of reagent lines
when new chemicals
are added, menu-driven
software and stable,
prepackaged reagents
make the 381A easy

to use.

complished without any premixing of bases,
and the addition of unusual bases can be
completely automated. Small amounts of
probes and primers or up to 10 mg of DNA
for physical studies can be made economi-
cally and automatically with no hardware
modifications.

Programmable

The 381A can be operated with the standard
synthesis cycle or used to develop and store
new chemistry methodologies incorporat-
ing existing or user-defined functions. Users
can optimize cycles for up to five different
nucleotides or derivatives. Integral battery
with automatic re-start preserves synthesis
parameters and user-designed cycles when
power is interrupted.

Immediate Delivery

Compare and you'll agree: The 381A is a
remarkable performance/price value. Your
local Applied Biosystems representative has
all the information for immediate purchase
and shipment. Contact us at one of the of-
fices listed below or circle reader service

number 131.

b i

APPLIED BIOSYSTEMS, INC., 850 Lincoln Centre Dr., Foster City, CA 94404 - (415) 570-6667 * (800) 874-9868 « In California (800) 831-3582 - Telex 470052

APPLIED BIOSYSTEMS, LTD., Birchwood Science Park, Warrington, Cheshire, United Kingdom « 0925-825650 « Telex 629611
APPLIED BIOSYSTEMS GMBH, Bergstrasse 104, D6102 Pfungstadt, West Germany « 06157-6036 - Telex 4191746




This Week in Science-

Earthquake expected

Roughly every 22 years, an earthquake has occurred
along the San Andreas Fault near Parkfield, California,
and the next one is expected in 1988 (page 619). This
site has had five so-called characteristic earthquakes
within the past 130 years, and only the fourth was out of
phase. Between earthquakes, strain builds up in the
crustal material adjacent to the fault; at the time of the
earthquake, the strain energy is suddenly released by
slip on the fault. Where measurements have been
available, the earthquakes have had similar intensities
and the same epicenter, involved the same faulting
mechanism, and ruptured at the same place for similar
distances. Two were preceded by identical foreshocks
exactly 17 minutes before the main shock. Bakun and
Lindh describe the measurements being made to predict
the next Parkfield event. If successful, their method
could be applied to earthquake prediction elsewhere.

Good offense not the best defense

Willow trees in the Sierra Nevada mountains can
produce a defensive chemical, salicin, for protecting
leaves from various pests; one pest, the leaf beetle, has
adapted salicin for use against ants that prey on its
larvae (page 649). Beetles and larvae metabolize salicin
to salicylaldehyde, store it in glands, and later secrete
the compound as a defensive spray. Smiley et al.
analyzed the exploitation of willows by beetles and
found that leaf damage by beetles was greatest for
those willows producing the most salicin. Experimental-
ly, larvae survived better and secreted more salicylalde-
hyde when attached to trees producing larger amounts
-of salicin. At another location in the mountains, salicin
production was found to be quite low, as was the
number of beetles; a beetle onslaught in the past may
have caused tree adaptation that diminished their attrac-
tiveness for the pests. Ultimately, in response to beetle
infestation, the willows may stop producing salicin.

Mercury’s atmosphere

Mercury, the planet nearest the sun, has an atmosphere
closely resembling the coma of a comet—the region of
diffuse gas that surrounds the nucleus of a comet (page
651). Using a ground-based telescope and spectrome-
ter, Potter and Morgan found that sodium vapor is a
major constituent of Mercury’s thin atmosphere. Helium
and hydrogen previously had been detected in its atmo-
sphere by Mariner 10. Sodium on Mercury’s surface—
perhaps deposited there as dust from meteors—may be
sputtered into the atmosphere as the solar wind hits the
planet’s surface; the atmosphere may be continuously
swept away by the solar wind, but a steady-state
balance is maintained to produce the comet-like atmo-
sphere.
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Biological processes in coastal seas
Growth of phytoplankton and primary production—the
generation of new organic matter through photosynthe-
sis—are limited in coastal seas and estuaries by the
availability of nitrogen (page 653). In contrast, these
biological processes in lakes are limited by the availabil-
ity of phosphorus. In seas, nitrogen fixation relies on the
chemical element molybdenum, a component of the
nitrogen-fixing enzyme. Howarth and Cole found that
uptake of molybdate was inhibited by sulfate. Molybdate
and sulfate are structurally similar, and sulfate is abun-
dant in seawater. In laboratory tests with Baltic Sea
water, the sulfate-molybdate ratio affected the rate of
nitrogen fixation and the rate of phytoplankton and
bacterial growth. Nitrogen fixation proceeds rapidly and
extensively in freshwater lakes (where sulfate is 100
times less concentrated than it is in coastal seas). Thus,
how these processes in seas and lakes differ may be
explained by competition for cellular uptake between
sulfate and molybdate.

Brain size and handedness

The corpus callosum—the band of nerve tissue con-
necting the right and left hemispheres of the brain
(cover)—is about 11 percent larger among the ambidex-
trous and people with a preference for the left hand than
in people with a preference for the right hand (page
665). The corpus callosum forms early in fetal life, grows
during early development, then loses fibers, and is
smaller at maturity. Right-handers may have a congeni-
tally smaller corpus callosum or may eliminate more
cells and axons from the band. If the number of nerve
fibers determines the size of the corpus callosum,
structure and function may be simply correlated. In
brains of left-handers and the ambidextrous, cognitive
tasks and extensive connections made through the
corpus callosum may link the hemispheres. In the brains
of right-handers, such tasks usually are localized to one
hemisphere so that such extensive connections may not
be needed.

Brain and body size

A developmental model has been proposed to explain
evolutionary relationships between brain and body size
in mammals (page 668). As distantly related species are
compared over time, brain size appears to have
changed more rapidly than body size. In studies with
rodents, Riska and Atchley found that a positive correla-
tion between brain and body sizes is maintained only

" during early growth—a time when genetic factors more

strongly influence growth of both brain and body. Body
size evolution is a mixture of change in early and later
growth, but only change in early growth is accompanied
by corresponding change in brain size.
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gonna knock your socks oft.

It’s the IBM 4361.
And it’s setting new standards for cost-performance. IBM? Supermini? For
computational processing? You bet. It’ll knock the socks off a centipede.

Speed. The 4361 features a high-speed cache buffer. It has a separate floating-point
processor to handle multiplication. And it executes the 70 most-used instructions in the
hardware. No wonder the 4361 will turn in a Whetstone that will knock your....You get
the idea.

Precision and accuracy. The 4361 has advanced 32/64-bit architecture. It can handle
31-decimal-digit precision. And as for accuracy, IBM’s high-accuracy arithmetic
facility (ACRITH) includes 22 special floating-point instructions that process iterative
calculations accurately. Or notify you if the accuracy you need can’t be maintained.

Ease of use.The 4361 needs no pampering. Install it almost anywhere—in a corner of
your office, for example. And the 4361 can run unattended, with no onsite DP specialist.
To make life easier yet, there’s the IBM Engineering/Scientific Support System
(E/S°)—a consistent, menu-driven interface for interactive users. E/S*is rich in function
and offers an open architecture so you can add applications easily. It handles graphics,
text and data manipulation. And it supports a wide range of administrative applications.

Attachability. What would you like to attach to your IBM 4361? Lab instruments?
Personal computers? ASClI-oriented devices? Are they Unibus-oriented? Or do they use

any other serial digital interface? The 4361 welcomes them all. It attaches to IBM and
non-IBM devices of all kinds.

Growth path. The 4361 protects your investment. It can be upgraded on your premises
over a processing power range of three to one. At low cost and in small steps. If you out-
grow even the biggest 4361, you can move up to

the IBM 438l or one of the large 308X or I—;;_—_—-_—____——____s_—]e_—l
3090 processors. | D Deﬁt) L
aragon Drive

I Montvale, NJ 07645

9
There S mUCh’ mUCh more. In teChnOlOgy’ I [ Please send me information on the IBM 4361 supermini

I

I

I

|

architecture, service and support. The 4361is | _andES: |

. . . o po | O Please have an IBM marketing representative call. |

an engineering/scientific computer from head . |

to toe. But hold our feet to the fire. Demand , “i:"" I

answers to all your questions. | com :
. O] an

To receive brochures on the 4361 and l e d:;ssy |

3 . I

E/S’, or to have an IBM marketing ___ = = | cy State " |

|

representative call, return
the coupon.

*Unibus is a trademark of Digital Equipment Corporation.
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WE TOOK A PAGE OUT OF YOUR BOOK.

Your scientific lab book. Introducing
DADISP (Data Acquisition and Digital
Signal Processing), a new graphics-
driven software package for data
acquisition and analysis with Keithley’s
Series 500 IBM PC-based Scientific
Workstation.

DADISP parallels the way any scien-
tist or researcher normally records and
analyzes datain a scientigc lab book.

Using a spreadsheet for setup, win-
dows for analysis and zoom graphics

DAD:iSP graphic analysis makes it easy to define each window
as raw data or a function of another window. Results are quickly
generated for easy interpretation.

for display, DADISP takes you through
the steps to acquire, record and analyze
data from your Series 500.

And you don’t have to be a program-
ming professional to do it.

The DADiSP Spreadsheet makes setup easy with a cursor-
driven interface that lets you change parameters quickly.

TO MAKE THE KEITHLEY SCIENTIFIC
WORKSTATION EVEN EASIER TO USE,

B DADISP IS EASY TO UNDERSTAND
AND EASIER TO USE.

Simplg insert the DADiSP diskette into
your IBM PC. To set up a test, begin by
moving the cursor to the parameters
you want to change, such as engineer-
ing units. Next, toggle the space bar to
select the test conditions, e.g., volts, °C.
If you make a mistake, such as calling
for a test condition the system does not
sup%ort, DADISP identifies your error.
It's that easy.

B DADISP IS FRIENDLY
AND FLEXIBLE.

DADISP consists of two
software modules: the
DADISP I Spreadsheet
Module is used for test
setups, data acquisition
and graphic presenta-
tion, including dynamic
zoom/cursor capability
to let you examine the
data more closely. For
example, use this mod-
ule for data monitoring,
open loop control and
to verify Series 500
operation.

The DADISP II Work-
sheet Module uses mul-
tiple grz:fhic windows,
for analysis, display and manipulation
of data. With a singf,e keystroke, DADiSP
lets you do extensive data analysis,
including FFTs (Fast Fourier Transforms),
max/min, integration and differentiation.
You can analyze data obtained from
Soft500, our standard realtime measure-
ment and control software, or from any
ASCII or Lotus 1-2-3 compatible file.
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board-level prices.

$1975_ BUYS THE SERIES 500.

Turn your PC into a powerful realtime
data acquisition and control system for
only $1975. The System 501 is a com-
plete system consisting of Soft500 soft-
ware and a mainframe with 8 analog
inputs, 12-bit A/D conversion, 32 digital
I/O channels and 8 additional slots for
expansion. To expand your system,
choose from our library of over 20 mod-
ules for i{}l}‘)ut, output and signal condi-
tioning. The result: a flexible system at

B IT'S AN EASY CHOICE BECAUSE
IT'S KEITHLEY QUALITY.

Behind the Series 500 is Keithley’s
40-year reputation for engineering
excellence and low-level measurement
expertise. Your Series 500 comes with a
one-year full warranty and 90-day free
software support. We even provide a
toll-free applications hot line. What
could be easier?

For more information on the Series
500 and DADISP software, ask for our
new brochure. Call us, toll-free:
1-800-552-1115. (In Massachusetts,
call 617-423-7780.) Or write, Keithley
Data Acquisition and Control, Inc.,

210 Lincoln Street, Boston, MA 02111.

KEITHLEY



Send for our free book on a
very interesting subject...

The new
Metck Sharp & Dohme/ISOTOPE

1989 catalog of |

[abeled compounds is
now avatlable!

Call it “recommended reading” from the
pioneers of compound labeling. Our latest
catalog contains the widest range of stable,
isotope labeled compounds available
anywhere. All of them made to the highest
degrees of chemical and isotopic purity — with
wide applications for research in chemistry,
physics, biology, medicine and related fields.
Leading researchers around the world get a cop
— if you haven't received yours, just ask us
for one.

® Over 1600 compounds listed by

isotope and functional group, labeled
with Deuterium, *C, "N, '*O, '2C, 7O
and multiple labeled compounds too!
® The highest quality and widest range of
DEUTERATED NMR SOLVENTS

available anywhere.

e More POLLUTANTS, SPIN LABELS, MSD

THERAPEUTIC DRUGS AND

BIOMEDICAL/NUTRITIONAL RESEARCH

COMPOUNDS THAN EVER BEFORE! M@@ ISOTOPES
Return the attached coupon or call for DIVISION OF rﬁERCK FROSST CANA[?A INF., Montreal, Canada
immediate response. Circle No. 225 on Readers’ Service Card

PO. Box 2951 | MSD Isotopes, P.O. Box 899, Pointe Claire-Dorval,
Terminal Annex | Quebec, Canada H9R 4P7

Los Angeles, CA 90051
Los Angeles Area: (213) 723-9521
Outside State of CA: (800) 423-4977
State of CA: (800) 372-6454

EAST COAST & CENTRAL
4545 Oleatha Avenue
St. Louis, MO 63116
Outside state of MO: (800) 325-9034
State of Missouri: (314) 353-7000

Please send me a copy of your 1985 labeled
compound catalog.

Please put me on your mailing list. [] Please check.

My specific field of interest is

i
w
2 3
g °
= |

CANADA
MSD Isotopes
P.O. Box 899 Company or Organization
Pointe Claire/Dorval, Quebec
Canada HQR 4P7 Address

Telephone: (514) 697-2823



When you say “why FPLC”
you are half way there...

... because Superose™ from Pharmacia is the peak of evolution in high
performance gel filtration for the separation of labile biomolecules.

Over the past 25 years, Pharmacia has developed a broad range
of chromatography media, including Sephadex®, Sepharose®,
Sephacryl®, MonoBeads™, ProRPC™, and PepRPC™,
together with the FPLC System, to meet the ever-
growing requirements of experienced, innovative
and demanding groups of researchers through-
out the world.

Now, the FPLC System and Superose
from Pharmacia allow you to use
high performance gel filtration
without the limitations im-
posed by silica and stainless
steel.

: With the introduction

of Superose, the Pharma-
cia range of high performance
chromtography media, including
MonoBeads, ProRPC and PepRPC,
has been extended to provide you with gel
filtration media for fast, high resolution sepa-
rations of biomolecules, from small peptides to
large proteins and DNA-fragments.

e High performance prepacked glass columns

® Reproducible results

® High recovery of biological activity

® pH stability (1-14) -

e Extended column life Sa“‘e‘*%éem

® Pharmacia know-how High Performgnce Gel Filtration

S RE |

.s0 go all the way = =4

CNB- actcvated e Sepharose® 3,
Sepharose® 8] ion exchangers

Superose pre-packed glass columns with high chemical

- and pH stability, up to pH 14, provide you with unequalled
~ flexibility in your choice of eluents and greatly simplify

your column cleaning routines.

)erose allows you to perform rapid separations
0-60 min) while obtaining high resolution and high
ery facilitating and improving your work in re-
'ty control or process development.

; Sephadex®
& ion exchangers P
" e
especially developed for bioscientists ™
h performance separation of proteins,
peptldes and other biomolecules.

%‘F e
(3 A
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YOUR ACCESS TO EXCELLENCE BEGINS HERE.

The HP 8450A is particularly well
suited to multi-kinetics, differential
measurements and similar applica-
tions where time-stability and

dual beam capabilities are crucial to
successful analysis. Price: $27,500.*

The high speed and multi-compo-
nent capability of Hewlett-Packard’s
diode array spectrophotometers
remain unchallenged. No other
UV/VIS has the wavelength repro-
ducibility, diode array detector,
and maximum likelihood statistics
to provide a comparable level of
precision and accuracy. No other
approach allows you the flexi-
bility of real-time multicomponent
analysis. And, only HP offers

this sophisticated technology in
two versions, one just right for
your laboratory.

U.S. Domestic prices only.

AG04406

Only HP UV/VIS
spectrophotometers
give you a choice of ways
to easily do the once-impossible.

HP’s advanced diode array tech-
nology offers scan speeds as brief
as 0.1 sec from 190 to 820 nm.

Resolution ranges from 1to 2 nm
depending on the system.

Multicomponent analysis of up to
12 components is possible with
both systems.

The HP 8450A is a powerful dual
beam diode array spectrophoto-
meter that will satisfy your most
rigorous research requirements.
The HP 8451A is an extremely cost-
effective single beam system de-
signed to meet the day-in, day-out
demands on your laboratory
facilities. Overlapping capabilities
and equally rigorous performance
parameters allow you to select
your system today with an eye
to budget constraints, possible
multiple applications, and potential

future uses.
HEWLETT

["/” PACKARD

For literature circle reader service number 156.

For added cost-effectiveness both
systems can be used as LC detectors.
And, the HP 8451A can also be used
as a stand-alone desk-top computer.

The HP 8451A provides a quality of
results comparable with the HP 8450A
but features a single beam mode and
operating parameters that adapt it well

to quality control, educational and other
analysis situations in which many samples
must be processed. Price: $14,200.*

Your HP Analytical representa-
tive can help you determine the
system best fitted to your labora-
tory’s needs and can also tell you
how to qualify for HP’s special
15% educational discount. For
more information call your local
HP sales office listed in the tele-
phone directory white pages, and
ask for an Analytical product
representative. Or, write: Hewlett-
Packard Analytical Group, 1820
Embarcadero Road, Palo Alto,
CA 94303.

To have an HP Representative contact you circle reader service number 157.



SEARCH
X-MP lets you do

~ X-MPower from Boeing:
we've combined 2 Cray X-MP Supercom- AND DES GN. 1he
puter with 2 Solid-State Storage Device more computer runs in the time you've got
(SSD) that packs a whopping 128 million for the same price of less. That squeezes
words. more results OW of your R&D dollar. And
And it’s avg\ilable now via our 'mtemational brings them 1% on time-
teleprocessing network- OPENS UP NEW WAYS TO SOLVE
ROBLEMS. Because yoU have sO much
ou can not only

This isn’t just @ better mousetrap- It'sa
more calculating power, ¥
ms faster, but you can

total revolution in computing power
Not only are wWe solving current research and U current pro
design problems at amazing speeds, We'T® evelop totally ¢ Jgorithms as WS
changing the W&y scientists and engineers Totally new appro hes to old oblems
think about solving prob oms. Here’s Wiy
LIGHTNING FAST JOB TURN- These are big <%
e X-MP is 30 percent That’s why want a chance to tell you
ore. Wev got more data than W€ can
X-MP’s

AROUNDS. Th P

ar jobs than the Cray 1S, the .

T vectorized jobs, cram into one ad. Su¢ as the : :
incredible versatility. 1n manufacturing. oil -

old efficiency champ. FO
s it runs from to 3 up to 10 times faster- ;
e mos} Best of all, the SSD is 100 to 250 times and gas extractions Telecommunica
capl faster than di ks. The result? 1/O problems Pharmaceutxcals. Nuclear power:
’ become a thing of the past. nd CPU time “ﬁ)‘e' Pl%s, youﬁémaye full access 1 e d
i st equal turnaround time: AINSTREAM. time-sharing Services
and our engineenng and scientific software
up of researchers took only i
e | e library-
lve a seismiC, 2 migration
have taken 23.8 hours! To get the whole story, call Bob Nicholson
tural analysis of an off- today at (206) 763-5097. Or write Boeing
-MP turned 2 28-hour omputer Services, P.O. Box 24346, M/S
7A-33, Seattle, 3124.

a 26-minute snap.

not think oy
RERES }Ab{} Biag i < e R 35 e ubpteaiig st
enough to grow with y s flexible
. with vou as vour g ””
you as your EI

CRAY and
CRAY X-M
-MP are tradem:
arks of CRAY
Research, I
, Inc. MAIN;
STREAM® is a registered servi
ice mark and Boeing i
ing is a tradema
rk of The Boei
ing Compan:
y.
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SCIENCE_~SCOPE

A new technique may expand the use of lasers in commercial and military applications. The approach,
called optical phase conjugation, is considered a major advance in optics because it offers a solution to
distortion problems that have limited the use of lasers. When a laser beam passes through a turbulent
atmosphere or a severely strained optical component, the beam is distorted and the information it
carries is degraded. The Hughes Aircraft Company technique, however, forces the laser to retrace its
path through the distorting medium so the beam emerges free of distortion. The method eliminates the
need for complex electro-optical and mechanical components to correct the distortions.

Pilots of future aircraft may rely on artificial intelligence systems to help them assess combat situations
and take appropriate offensive or defensive actions. Hughes engineers are conducting studies for the
U.S. Air Force on potential uses of artificial intelligence for fire control and battle management. One
focus is how to identify targets automatically and present this information for a pilot’s use. Another
aspect involves tactical analysis, including decision-making that advises a pilot whether to attack, flee,
apply electronic countermeasures, or fly low-altitude routes. New automation techniques may be
necessary for pilots to cope with the fire control systems that now are being designed for the next
generation of military aircraft.

The first attempt to sample the atmosphere of an outer planet, NASA’s Project Galileo will journey 750
million miles to Jupiter this decade. The mission will consist of two spacecraft, an orbiter and a
Hughes-built probe. Six instruments inside the probe’s descent module will assess the structure and
composition of the atmosphere, determine the location and structure of clouds, calibrate a precise ratio
of hydrogen and helium, and measure lightning, radio emission, and energy absorption. The probe will
transmit data to the orbiter for relay to Earth. Project Galileo will be the first interplanetary vehicle
launched from the space shuttle. The launch is set for May 1986 and arrival for August 1988. Four
Hughes-built probes explored the atmosphere of Venus in 1978.

High-energy laser pointing and tracking systems are among the advanced electro-optical systems
supported by the Albuquerque Engineering Center in New Mexico. The center’s scientific disciplines
include physics, optics, mathematics, lasers, image processing, electro-optical control systems, and
computer science. Programs involve electro-optical sensors for strategic military applications,
including work performed at the U.S. Air Force Weapons Laboratory at Kirtland Air Force Base and
the White Sands Missile Range. The Hughes center is expected to expand from its current staff of 42
highly trained professionals to greater than 100 over the next three years.

An ultramodern facility spanning 1.75 million square feet is the showcase where outstanding Hughes
engineering combines advanced manufacturing techniques and production processes. Our complex is
complete, so we're looking for experienced and graduating engineers to work on such programs as
infrared thermal imaging systems, laser rangefinders and designators, artificial intelligence, signal
processing, VLSI, component qualification, hybrid microcircuitry, and focal planes. Send your resume
to Hughes Electro-Optical and Data Systems Group, Professional Employment, P.O. Box 913, E9/W 101,
Dept. S2, El Segundo, CA 90245. Equal opportunity employer. U.S. citizenship required.

AIRCRAFT COMPANY

For more information write to: P.O. Box 45068, Dept. 72-11, Los Angeles, CA 90045-0068
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A BIG DEAL

JUST GOT BIGGER.

Buy 2 or more boxes of low-priced Uniflo™
syringe filters and receive a special gift from S&S.

When you purchase new Uniflo
high-recovery syringe filters
between now and December 31,
1985, you can also recover a tidy
little windfall for yourself.

During this period, every box
of Uniflo filters (50 to a box) will
contain an S&S bonus gift coupon.
Save these coupons and redeem
them for a choice of exciting gifts
for you and your associates. It's
S&S's way of thanking you for
trying Uniflo filters.

Uniflo filters contain low protein-
binding, pure cellulose acetate

Premium offer valid in the U.S. and territories only.

membranes for high sample re-
covery and a process volume of up
to 125 ml. The filters are sterilized
using gamma radiation, eliminating
all possible hazards from ETO
(ethylene oxide) residues.

Uniflo filters are available in four
pore sizes, color-coded for easy
identification. They're 100% integ-
rity-tested, have a low hold-up
volume and are suitable for both
clarification and sterilization of
serum, serum-free media and bio-
logicals. Individually blister packed
in dispenser boxes.

Circle No. 29 on Readers’ Service Card

Send today for technical details

on Uniflo filters, information on
how to get free samples, and a
description of S&S bonus gifts.

Schleicher & Schuell

Schleicher & Schuell, Inc., Keene, N.H. 03431

800-245-4024 e 603-352-3810

Innovators in Separation Science



erfect
for mad

scientists.

3

And angry engineers.

You’re trying to perform complex
research with a computer that Iacks
the horsepower you need

That expensive
the “big” manufacturer requured
costly add-on hardware for real-time
processing. And you still don’t actu-
ally have real-time power.

Makes you mad, doesn't it?

Masscomp has a suggestion for
scientists and engineers. Don’t get
mad. Don’t even get even. Get the
32-bit, virtual memory MC-500 com-
puter system.

Inside is an architecture that
would make Frank Lloyd Wright
proud. Multiple high-speed processt

I’'m mad and I’m not going to take it any more.
Please send me your MC-500 brochure.

Name

~ high-bandwidth buses.

(including dual
CPUs and our own
array processor) con-
nected by multiple

We call it Performance
Architecture™. You’ll call

it brilliant. It offers capabili-
ties no other system can
match: real-time data acquisi-
tion, analysis, and graphics. All
simultaneously. Without one task
degrading another’s performance.

You control all this power with
an enhanced UNIX™ real-time oper-
ating system we call RTU™. You'll
call it remarkable. It lets you get at
500’s power easily. For pro-
am development. Multi-tasking.
Prioritized real-time processing. (For
example, how many computers let
you acquire analog data at one mil-
lion samples per second using only
C, FORTRAN, or a menu system?)
Only the MC-500.

Users say the MC-500 is the
most fully integrated system avail-
able for the technical market, but
we’ve got a lot more to say about it.

- S SN SN S S S S S —

Send for our free 16 page technical
brochure, complete with bits
and bytes. You'll be impressed.
And convinced.

If your present computer makes
you mad, look into the MC-500. You'd
be crazy not to.

Title Call 800-451-1824;

Address
City State Zip

SCI1816
MASSCOMP One Technology Park, Westford, MA 01886 Att: Marketing

]
I
|
I
|
|
| Company
|
|
:
|
I
[ |

Performance Architecture and RTU are trademarks of the Massachusetts Computer Corp.
UNIX is a trademark of AT&T Bell Labs

e e

Tel. in Massachusetts, (617) 692-6200.

TWX: ESL 196520; Telex: 704353;
Cable: MASSCOMP.

MASSCOMP

One Technology Park,
Westford, MA 01886,
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Introducing Vacuflo;" the only disposable vacuum filter
designed to stand on its own.

Schleicher & Schuell design engi-
neers decided to take a stand on
a costly and very common prob-
lem: the all-too-easily tipped
over vacuum filtration device.
Their solution is the innovative
new Vacuflo unit. Take a look at
the thinking that's gone into it.
Low center of gravity. Bench-
level multi-fit vacuum port. And
many other features. You'll have
to agree it's based on a founda-

tion of solid, unique design ideas.
The disposable Vacuflo filter is
available in 250 or 500 ml sizes.
It's gamma sterilized (no ETO
residues) and ideal for sterile
filtration of biologicals, sera or
serum-free media. And, a glass
fiber prefilter (your option to use
or not) is included in each pack-
age. For technical information,
contact Schleicher & Schuell’s
Customer Services Department.

Schleicher & Schuell

Schleicher & Schuell, Inc., Keene, N.H. 03431

800-245-4024 ¢ 603-352-3810
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Sorvall-
Weve got a centrifuge
that’s just your speed

SORVALL” gives you a choice of models in every speed range to accelerate
results in any specific lab application:

Ultraspeed

RC-Ultras—The 60/70/80,000 rpm centrifuges that create extra time!
New microcomputer helps you utilize time more efficiently than ever: Cfiles
up to 10 programs and recalls for repetitive runs 0 w?dt calculated automat-
ically 0 advanced 5-phase “Step Mode™ changes rotor speed automatically
to enhance gradient separations O complete printout of run and rotor data.
OTD-B Ultras—A line of 55/65/75,000 rpm centrifuges priced to fit your
laboratory budget

These models offer an excellent combination of low price plus maximum
functions to meet day-to-day research requirements.

Superspeed

RC-5C—The most versatile 21,000 rpm centrifuge a lab can own!
Advanced microcomputer control offers: O built-in g-force display and w2dt
integrator O automatic rate control 0 no vacuum required to maintain speed
and temperature O uses your existing SORVALL® rotor inventory.

Also available is the efficient, economical RC-5B model, the most widely-
used superspeed in the world.

Lowspeed

RC-3C—The 6,000 rpm centrifuge with pro-
grammable controls for automatic reproduc-
ibility from run to run

This model offers: 0 10-program memory

0 w2dt integrator O automatic g-force display
0 spins 6 liters to max RCF of 7280 x g.

If fewer built-in features are needed but you
still require 6-liter capacity, ask for the

reliable RC-3B.

Find out more—Call (800) 345-8600

Ext. 500 and ask for product brochures.

Or, write DuPont Company, BRML

#162210, Wilmington, DE 19898.

In Canada call (416) 745-9870

Sorvall
Gentrifuges RC-Ultra
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TiterCalc is the
initial hardware-
software moadule in HP
Genenchem'’s fully auto-
mated microtitration system.
It acquires, formats, and
manipulates ELISA data—in
a matter of minutes. What
TiterCalc does now, though, is
only a glimpse of what the com-
plete system will do in the future.

TiterCalc ends manual transcription
of ELISA reader data and reduces hours
of calculations to a few minutes. You gain
reliability as well as speed. And the time
your lab personnel have devoted to tedious
and repetitive tasks can now be spent more
profitably.
o maii, stient, anda rrienaly

TiterCalc occupies little bench space. The keyboard
and display fold into the computer, and the nearly silent
Thinkjet printer—for clean, crisp printing plus graphics-
is built right in.

TiterCalc operates under *UNIX® which is multi-
tasking-you can do two things at once-and the window-
ing capability lets you observe both those things at once.

*UNIX® is a trademark of AT&T Bell Laboratories.

Software for word
processing, spread-
sheets, and other
applications is also
available.

TiterCalc adapts to your
laboratory’s procedures—it
does what you want, the way you
want it done. This flexibility
characterizes HP Genenchem’s
entire microtitration system—
modules for each step from initial test
design to final report. It’s a cost-
effective approach that allows the system
to grow and change as your needs grow
and change. It's also a further demonstration
of HP Genenchem’s ability to listen to your
problems...and solve them!

" Just give us a call at (800) 443-0100 Ext. 4504
We're waiting to hear from you.

The Promise of Tomorrow, in Your Hands Today.

HP GENENCHEM

CAUCCUUGAGCUGAAAAUGAGAACUGUCACGAAAUG
460 Point San Bruno Blvd. South San Francisco, CA 94080
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your large scale applications.
Its low component count
yields high reliability and
offers the benefits of low

Supercomputer number
crunching power in a
compact package—that’s
the new MAP-6420.
First CSPI set the goal
of making 64-bit double-
precision computation

power, low cooling, and
minimal space requirements.

truly accessible to scien- For users who can

tific and engineering
users in laboratory envi-
ronments. Then we
enhanced computation
and condensed array
processor size and cost to

At %100,000; 64-bit Scientific

program in FORTRAN,
high performance is virtu-
ally assured. We planned
MAP’s hardware around
its FORTRAN compiler

so the programs the user

produce the MAP-6420. 2 & & writes will deliver the
Small in size—up to 16 Nllmbel' Cmncm 1S NOWACCCSSlble. performance paid for.
megabytes of memory Parallel units process algo-
will fit in a 21-inch rack-mountable chassis. Small in price— rithms efficiently, even if they’re not vector-oriented. In

our 4 megabyte unit starts at a low $100,000. And packed addition, we offer a Scientific Subroutine Library of 120 opti-
with computational muscle—MAP-6420 speeds up your mized math functions. Uniform, versatile performance

VAX by a factor of 5 to 15, and at the same time, frees it for delivered from FORTRAN—that’s MAP-6420!

other tasks, so the overall response time for every VAX user

is improved. Discover how you can benefit from MAP-6420 number
crunching. Call toll free 1 800 325-3110.
The MAP-6420 has the configurational range to handle *USA price

VAX is a U.S. trademark of Digital Equipment Corporation c 5 D l MAP-6420 is a U.S. trademark of CSPI

THE ARRAY PROCESSORS
40 Linnell Circle, Billerica, Massachusetts 01821 ® 617/272-6020 ® TWX: 710-347-0176
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SPSS’ Graphics gives you great
looking numbers for a great little
number: less than $9,999.

What do you call a menu-driven product that takes
data, aggregates it, manipulates it, and turns it
into presentation-quality charts, graphs and maps?
We call it SPSS Graphics, the most powerful,
affordable color graphics package of its kind.

Among its many features, SPSS Graphics
gives you access to over 30 basic displays,
including pie, bar, line and area charts. You can
combine any number of images into a single dis-
play. Or change any element of a chart to create
a custom display.

SPSS Graphics also provides two- and
three-dimensional maps of all states, counties,
Canadian provinces and countries. Lets you

Product Budgets
1985

Income Distribution

generate professional text-only displays. Enables
you to enter files ranging from small tables to
national survey data. And allows you to use forms
and menus to restructure data without leaving the
program. Or you can enter data directly from
SPSS-X™-the Information Analysis System that's
been serving thousands of researchers and analysts
for nearly 20 years.

Currently available for IBM CMS and DEC
VAX computers, SPSS Graphics is compatible
with a wide variety of devices. Input can be entered
from many popular terminals, including the IBM
PC. And output can be directed to a host of plotters,
CRTs5, slide makers and PC's.

High impact graphics. Interactive. At an
unprecedented price. If youd like to see how
attractive SPSS Graphics can be, call or write the
SPSS Marketing Department today.

SPSS Inc., 444 N. Michigan Avenue,

Chicago, IL 60611, 312/329-3500.

In Europe, contact: SPSS Benelux BV,
PO. Box 115, 4200 AC Gorinchem,
The Netherlands, Phone: + 31183036711,
TWX: 21019.

S’$ INC.: PrRODUCTIVITY RAISED TO THE HIGHEST POWER"

Contact SPSS Inc. concerning availability on your computer. SPSS-X and SPSS Graphics are trademarks of SPSS Inc. for its proprietary computer software.
IBMCMS, IBMPC are trademarks of International Business Machines Corporation. VAX is a trademark of Digital Equipment Corporation. ¢ Copyright 1985, SPSS Inc.
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Find the substance, search the literature
Quickly, completely in CAS ONLINE!

Illlil

In CAS ONLINE’s Registry File, identify
the substance. Search by structure, substructure,
or terms such as molecular formulas and name
fragments. Frame Markush queries, employ new
structure-building shortcuts. The Registry File
gives you access to complete information on over
7 million substances, including CAS Registry
Numbers, structure diagrams, and the most recent
CA references.

In CAS ONLINE’s CA File, search the lit-
erature back to 1967. Search with a wide variety of
bibliographic and indexing terms. Or *“‘crossover”

CAS ONLINE®

Available on STN International ®
The Scientific & Technical Information Network

CAS is a division of the American Chemical Society
16 AUGUST 1985

the Registry Numbers retrieved from your Regis-
try File search and combine them with subject
terms. The CA File has information on 6.6 million
CA references and complete abstract text back to
mid-1975 for you to view online or have printed
offline.

Automatic SDI. CAS ONLINE provides
biweekly current-awareness updates of your
search profile. We can give you just what you
need, including abstracts!

For more information on CAS ONLINE,
fill in the coupon below.

Yes, I'd like more information about CAS ONLINE.

Name

Job title Phone

Organization

Address

Return to:

Chemical Abstracts Service
Marketing Dept. 31485

P. O. Box 3012

Columbus, OH 43210
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THE DTG EL
MICROSYN AUTOMATED DNA SYNTHESIZER

DNA Macde Easy

R

e Operation: AssimpleasACGT

e Efficiency: 99 + % per step

e Speed: 6 minute cycle time

o Reliability: \alves tested to 1 million cycles, the equivalent of 10 years

e Flexibility: All phosphate and phosphite methods plus user-programmability
e Cost Effective: Lowest cost per step in the industry

e Models: Dual cell or single cell

The Systec Microsyn Automated DNA Synthesizer represents an ongoing effort
by Systec to combine the latest technological developments with a user
friendly design concept. The result is an automated oligonucleotide
synthesizer with unparalleled performance standards and a proven record of
reliable operation in laboratories throughout the United States and foreign

countries.
For more information about the Systec Microsyn Automated DNA
Synthesizer,
1 -(800) 328-6795 Ask for Extension 272
write. SINCE 1971
In Europe: In Japan/Far East:
Systec, Inc. Labortec AG ABE Trading Co, LTD.
3816 Chandler Drive Hauptstrasse 144 30-5, 2- Chome, Hakusan
Minneapolis, MN 55421 (US.A.) CH-4416 Bubendorf/Switzerland Bunkyo-ku, Tokyo, 112 Japan
Telephone: (612) 788-9701 Telefon: 061/95 23 33 Telephone: Tokyo (03) 814-1281
Telex: 703069 Telex: 966081 Telex: 2222195
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The New Labgard 425.
ere’s how Nuaire builds your best
rotection against cross contamination.

Reach into Nuaire quality. You'll find the
Labgard 425 safer to use, easier to operate, and
more energy efficient.

Here’s a biological safety system that'’s brighter,
quueter, and very functional. With eye level

. Front access dual HEPA filters, lamps and

electron s. And our patented HEPEX® laminar air

‘ n fo absolute personnel/product

Labgard 425 Class Il

Type A/B, Biological Safery
Cabinet. UL Listed.
Exceeds NSF Standard 49.

Learn more about the new Labgard 425.
Call toll-free 1-800-328-3352.

NUAIRE, INC.
2100 FERNBROOK LANE, PLYMOUTH, MN 55441 U.S.A.
1-800-328-3352 IN MN 612-553-1270 TELEX: 29-0781
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NEW PRODUCT NEWS FROM HOEFER

Hoefer has expanded the Mighty Small line

Hoefer’s Mighty Small I has
become the laboratory standard
Jor doing electrophoresis in the
small gel format. Now Hoefer is
introducing Mighty Small 11,
and to complete the system,
Mighty Small Transphor, Cast-
ing Stand, and Power Supplies.

® Mighty Small II is Cool and Fast: It
can run two mini-gels, 8 x 10 c¢m, in 45
minutes. Two mini-gels are produced in
two gel sandwiches, held back to back, in a

double-sided pod. The pod consists of two
discretely separate upper buffer chambers
and a serpentine coolant chamber be-
tween. Cooling is the key feature of the
Mighty Small design. The back plate of
each gel sandwich is in contact with the
upper buffer and is made of sturdy alumina.
Alumina is an excellent heat conductor, 40
times faster than a comparable thickness of
glass. It rapidly conducts joule heat away
from the gel sandwich into the buffer. A
serpentine coolant chamber, permanently
sealed between the two buffer chambers,
assures further heat dissipation. This ex-
cellent cooling system means you can get
flat, side by side sample lanes with no
smile in 45 minutes.

Reader service card no. 161

® The Mighty Small Multiple Gel
Caster enables you to cast 10 gels at a
time, 8 x 10 cm, gradient or native. You
can pour batches of gels ahead of time,

probably a week’s supply.

Reader service card no. 162

® The Mighty Small Transphor can
transfer proteins from four small gels (up
to 9 x 10 cm) at once, to either nylon
membranes or nitrocellulose, in as little as
30 minutes. It comes complete with four

glass-filled polycarbonate cassettes. A
serpentine cooling channel milled into the
base and covered with alumina assures
excellent cooling. Under standard transfer
conditions the temperature variation will
be less than 5°C. Platinum wire, 155 cm of
it, strung in 14 opposing strands 1% cm
apart establishes a uniform electrical field.
Because of its small size, it is possible to
use a standard electrophoresis power sup-
ply — we recommend the Hoefer PS 500X.
Mighty Small Transphor requires only a
small amount of buffer, about one liter,
another important cost-saving factor.
Reader service card no. 163

@ If you want to run small gels, 100 mm
wide x 80 mm high, the Mighty Small I
does the job fast and right. You can run a
10% gel at 200 constant volts in only 42
minutes. The gel sandwich is the core of
the design. Its alumina back interfaces with
the buffer pod to insure even heat distribu-
tion across the gel surface. The result: flat,

side-by-side bands.

Reader service card no. 164

® Hoefer introduces a new line of trans-
fer membranes for all blotting techniques:
a pure grade of nitrocellulose to insure
faithful replicas and minimal background
staining, and high binding capacity Nylon
66 membranes. You have a wide choice of
shapes and pore sizes.

Reader service card no. 165

® The PS 250 power supply is a work-
horse for the electrophoresis lab. It can
produce 0-250V; 0-2.5A, adjustable in

both voltage and current. It has two digital
panel meters and a 7 hour timer. You can
run six Mighty Small II units at one time
and monitor each separately. For transfer
work the PS 250 provides ample current
for several small or large transfer units. We
recommend running transfers in constant
current to eliminate overheating.

Reader service card no. 166

® The PS 500X
is the standard
power supply for
small gel electro-
phoresis. It can
produce 0-500V,
0-400mA; adjust-
able in voltage
and current; auto-
matic crossover
from current to
voltage. You can
run two Mighty
Small II units at
one time or two
Mighty  Small
Transphor units.
The PS 500X is portable (only 8 Ibs.)
and compact (4" x 8" x12").

Reader service card no. 167

® Hoefer Scientific Instruments, P.O.
Box 77387, San Francisco, CA 94107
USA. In California: 415-282-2307. Out-
side California: 800-227-4750. Outside
USA.: Telex 470778.

For demonstration of the Mighty Small
line, Reader service card no. 168

For complete catalog, Reader service
card no. 169

-
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Plant-Fungal Symbiosis

The current era of deforestation and consequent soil erosion in many
countries must ultimately be followed by reforestation. In much of the
tropics, the growth of food crops or forests is limited by low availability of
phosphate in lateritic soils. The growth of vegetation can be substantially
increased by the presence of symbiotic fungi. The benefits of the relation
can include enhanced efficiency of uptake of phosphate, drought tolerance,
broader pH tolerance, and resistance to certain pathogens. The fungi attach
to roots and send out hyphae that increase the volume of soil tapped by the
tree or plant. The value of the symbiotic relation has been shown on strip-
mine sites: seedlings with symbionts prospered while control seedlings
languished or died.

Many woody plants have ectomycorrhizal fungi as their symbionts. This
group of fungi forms myceliums that surround the roots. Techniques are
available to grow the myceliums of these fungi in pure culture. A commer-
cial venture, Sylvan Spawn, of Butler, Pennsylvania, now is able to supply
large amounts of fungi prepared from a customer’s isolate. Millions of pine
seedlings are already being treated, and the cost per seedling is only about
one cent. Benefits include better performance of the seedling in the nursery
and better survival and growth in the field. Ultimately a substantial fraction
of the 2 billion tree seedlings set out annually in the United States may be
treated. The seedlings are obtained from seeds planted in fumigated soil to
which the inoculum is added. These procedures are in the process of being
mechanized.

When the seedlings and their symbionts leave the favorable environment
of the nursery, they enter what may be a hostile circumstance. Thus it is
necessary to determine what combination of tree and fungus can best cope
with each new environment. Fortunately, some species of the fungi have
broad capabilities of associations with trees and of flourishing in a broad
spectrum of environments. An example is a culture of Pisolithus tinctorius
that was selected and is maintained by D. H. Marx of the Department of
Agriculture Forest Service Laboratory in Athens, Georgia.

The symbionts of most food crops and some trees invade the roots,
resulting in combinations called vesicular-arbuscular mycorrhizae (VAM).
They also act to extend the volume tapped by the plants. About 80 percent
of all the plants and trees have VAM symbionts. In the United States VAM
has been tested with vegetable and fruit crops. Benefits have been demon-
strated with many plants and trees including citrus, sweet gum, and black
walnut. Legumes with VAM tend to be better nodulated than those without
VAM in soils low in available phosphorus. Considerable research has been
devoted to tests of VAM with grain crops. However, application of large
amounts of fertilizers produces yields more inexpensively than does the
application of VAM. One factor limiting the practical use of VAM is that it
has not been possible to grow VAM in pure culture. Another limitation is
the poor response of the plant-symbiont relation to substantial levels of
available phosphorus. In these circumstances the mycorrhizal fungi do not
benefit the plant or may be absent.

Half the land in the tropics has soil poor in available phosphorus, and is
thus unfit for agriculture without application of large amounts of phosphate.
The use of VAM could reduce the need. Additional cropland could be made
available by the use of VAM to increase the salt tolerance and drought
resistance of plants.

Further improvement of relation between trees, symbionts, and their
environments is likely to take two forms. The potentials for improvement
through conventional selection procedures have not been exhausted. In
addition, strenuous efforts are being made to improve plants through genetic
engineering techniques. These efforts will surely come to include a broad
approach to plants and trees that treats them and their symbionts as a
system to be optimized.—PHILIP H. ABELSON
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Only the sample breaks down.

Brinkmann homogenizers make the difference

Rapid action preserves
biological integrity.
Brinkmann homogenizers take
advantage of mechanical
shearing and cavitation to
assure you of uniform
sample breakdown in only
30 to 60 seconds. This
rapid action protects your
samples from inactivation
by heat generated during

prolonged homogenization. ‘ L

—in 30 seconds.

Powerful, durable motors work For complete information or a demon-
harder...longer. stration, call or write:

Brinkmann homogenizers use Brinkmann Instruments Co., Division
heavy-duty, high-speed 700 W and of Sybron Corporation,

1600 W motors for high torque and
long life. They reach speeds of up to
27,000 rpm to disintegrate samples
efficiently and effortlessly.

One system meets all your '

| Cantiague Road, Westbury,
NY 11590, Tel: 800-645-3050;
in New York: 516-334-7500.
In Canada: 50 Galaxy Blvd.,
Rexdale, Ontario MOW 4Y5,
Tel: 416-675-7911.

homogenization needs.
Brinkmann homogenizers handle
samples from 0.5 mL to 25 L with 21
generators, two motors, and a
complete range of accessories.

Brinkmann

DIVISION OF
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ThePolaroid Instant Slide System.
[t5 yours for 15 days. Free.

[
|
|

Polaroid Qs

|

Now you can project your findings
immediately.

For 15 eye-opening days, you'll see what it’s like to get ready-
to-show slides, instantly You'll get the use of the Polaroid
AutoProcessor and the new Polaroid Illuminated Slide
Mounter. Free. All you supply is the film. Youve got 3
instant slide films to choose from, in color or black-and-white,
for any 35mm camera or instrument equipped with a standard
35mm back. You need no darkroom...and you're ready to
project in under 5 minutes.

Try it and get a free gift. The lively and informative book,
“How to Create Super Slide Shows,” by E. Bert Close. A $10.95
value (suggested list price) that will make you a more effective
presenter. Act now! Offer ends November 30, 1985! Mail the
coupon. Or call: 800-526-7843, Ext. 400*

POLAROID FREE TRIAL OFFER e
P.O. Box 5011
Clifton, NJ. 07015

I'm definitely interested. I've completed the coupon and attached my business
card. I understand an authorized Polaroid dealer will reach me and invite me

to pick up my system for trial.

Name Title

Occupation

Address

City State Zip

|
|
|
|
Company |
P
|
|
|

Telephone ( )

*In NJ.: 800-522-4503, Ext. 400. Computer graphic image courtesy: Raster Technologies, Inc.

= Polaroid 35mm Instant Slides
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Centrex® filters for batch filtrations

Spartan™ filters for individual filtrations

All you need for multiple and single HPLC sample preparations.

l Next time you have to filter a lot of small samples,
see how much time, sample and money you can
save with S&S Centrex filters.

These revolutionary disposable devices—when
used in a benchtop centrifuge—enable you to handle
24 or more small-volume samples at one time, rang-
ing from 20 ul to 5 ml. Not only will you cut your han-
dling time in half, but you can look for recovery rates
greater than 99%.

Centrex filters are also far more convenient than
most other systems. They come preassembled with
your choice of a full selection of membrane filters for
both aqueous and organic solutions, color-coded for
easy identification. Plus, their all-new breakaway de-
sign permits quick and easy retrieval of the filter itself
for analysis, should you need it, using S&S's new
"“Breakaway"”™ pliers.

Schleicher & Schuell, Inc., Keene, N.H. 03431

800-245-4024 - 603-352-3810

B For individual samples, you'll never be better
prepared than with S&S Spartan disposable syringe
filters. First, they're available in a selection of diame-
ters and volume ranges. Second, all three types of
Spartan filters are precision-engineered for high re-
covery rates. They're designed for use with both
aqueous and organic solvents. Plus, you have your
choice of media—nylon-66 or PTFE —in nylon or poly-
propylene housings, for a wide range of chemical
compatibilities.

Send today or call the S&S Customer Services De-
partment for complete product fact sheets and litera-
ture. Also, be sure to ask how to get your free pair of
“Breakaway” pliers with your next order of Centrex
filters. Remember, S&S has the right filters for your
HPLC application.

Schleicher & Schuell

Innovators in Separation Science
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642

SCIENCE, VOL. 229



e collector that cant lose
drop, doesnt waste your time
‘and wont costafortune.

The new HeliRac Fraction Collector from LKB

This new compact guarantees that no tube will ever change until the drop has
been collected. So you won’t waste your sample or your time. And the world’s
fastest time for tube change gives you perfect collection in any mode you choose:
time, volume or drop. You'll also get simplified waste collection, with zero dead-
volume and hence no contamination. So if you want reliability, HeliRac’s got
it. And if you want to save time, it’s got every feature to automate your
entire collection.
With more intelligence than many larger instruments, HeliRac is so

You'll find more simple to program and so easy to use. Let it run your system or be its

- LKB fraction col- = slave. You'll get 6 time windows for optimal collection,
l.ecltobr s at work 4 memories for program storage and an escape key to
?]irgu?g;?otz:l te ,f < speed up parameter changes. That’s the kind of flexi-
world than any bility you've always wanted in a collector so small—
other. and with a price that’s so sensible.

When you’ve seen it at work in your own laboratory,
you’ll know why the performance and value of Heli-

Rac just can’t be matched. Try it today and you'll see
for yourself.

s NOW FILL THIS IN TODAY

’ [0 Show me how HeliRac can help my lab.
[J Send me a quotation.

i

10 e
g

- -y

Name

5“"13
- e

Dep

Comp/Instit

Address

|
|
|
|
|
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Savant's Speed Viac ... ...
Evaporatop
Concentratop

THE SPEED VAC
CONCENTRATOR
is now

widely used with
Microcentrifuge Tubes to
minimize sample loss

and maximize sample
concentration. A
combination of ro-

tary action and vacuum applica-
tion account for the high efficiency
volume reduction of the sample.

100% SAMPLE RECOVERY

NOBUMPING N DILUTION
NO SMEARING  NO TRANSFER
NO WASHDOWN NO LOSSES

The Speed Vac Concentrator has re-
placed Flash Evaporators, Ultrafiltration,
The Bell Jar Dessicator for most ap-
plications ... e.g. Eluates, Hydrolysates,
Extracts, GLC and HPLC
Sample Preparation.

“No Doubt About It —
This is the Preferred Method”'.

18 2 natural for
Microcentrifuge
Tubes.

Savant can supply the entire system
including the SPEED VAC CONCEN-
TRATOR, the Refrigerated Trap and the
Vacuum Pump, as well as many acces-
sories which makes the laboratory
completely operational.

Send for literature today.

Savant Instruments, Inc.
110-103 Bi-County Blvd.

e S avant
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The Second International Conference

The Use of Human Tissues and

Organs for Research and Transplant
October 3-4, 1985
Loews L’Enfant Plaza, Washington, D.C. 20024

Eminent researchers Paul E. Lacy, M.D., Ph.D., Wash-
ington University School of Medicine and Howard S.
Tager, Ph.D., University of Chicago School of Medi-
cine, are chairing this important event. Leading
researchers in the United States and abroad will
report on how the use of human tissues and organs
has impacted their research in diabetes and other
diseases.

The conference will be conducted by the National
Diabetes Research Interchange, and co-sponsored

by the National Institutes of Health and the Juvenile
Diabetes Foundation.

NDRI is a non-profit organization that provides bio-
medical researchers regular access to human tis-
sues and organs.

Contact us NOW!

NATIONAL DIABETES RESEARCH INTERCHANGE
2401 Walnut Street, Suite 408, Philadelphia, PA 19103

1-800-222-NDRI or (215) 557-7361

Science, Arms Control
& National Security

This pressing issue for all scientists is the
focal point of these new titles from AAAS:

THE VERIFICATION CHALLENGE: Problems and
Promise of Strategic Nuclear Arms Control Verifica-
tion, by Richard A. Scribner, Theodore J. Ralston,
and William D. Metz. Available from Birkhauser Bos-
ton, November 1985, ca. 200pp., $15. (Order from the
publisher, 380 Green St., Cambridge, MA 08540)

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION TERMS AND CONCEPTS: A Glossary, by
Richard A. Scribner and Kenneth N. Luongo. AAAS
(1985) 48pp., $2.50*.

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA-
TION: An Annotated Bibliography, 1977—1984, by
Richard A. Scribner and Robert Travis Scott. AAAS
(1985) ca. 108pp.., $7.50*.

THE STRATEGIC DEFENSE INITIATIVE: Some
Arms Control Implications, by Jeffrey Boutwell and
Richard A. Scribner. AAAS (1985) 48pp., $2.50*.

To order, write to: Committee on Science, Arms
Control, and National Security, AAAS, 1333 H Street,
NW, Washington, DC 20005.

(* Please add $1.50 postage and handling per order. Allow
4-6 weeks for delivery.)
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