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Unfavorable economics 
of Star Wars9 lasers 

T HE cost to the United States to 
build orbiting laser platforms for 
defending against enemy missiles 

would be greater than the cost to an 
enemy to replace missiles destroyed by 
such a system (page 1387). In Decem- 
ber 1984, President Reagan issued his 
Strategic Defense Initiative, which in- 
cluded a proposal for developing earth- 
orbiting lasers capable of destroying 
enemy missiles as they are launched. 
One requirement was that the system 
should be cheaper to build than would 
be countermeasures to offset its effec- 
tiveness. Field and Spergel estimate the 
cost of one straightforward counter- 
measure-stockpiling additional mis- 
siles to replace those that such a system 
could destroy-and the cost to the 
United States of building enough orbit- 
ing platforms-a minimum of 200 plat- 
forms (each weighing tens of tons) with 
laser generators, optical systems, power 
supplies, and pointing and tracking de- 
vices-to provide complete surveillance 
of the globe and to defend against 
known enemy missile stores. The bal- 
ance is in favor of the ground-based 
missiles, whose replacement costs 
would be significantly lower than the 
costs to build the laser system. Other 
countermeasures might be even cheaper 
overall if directed toward obliterating 
the platforms rather than replacing mis- 
siles that had been destroyed. 

Twomturn helix initiates 
viral assembly 

A SSEMBLY of protein and RNA 
into a tobacco mosaic virus 
(TMV) particle roceeds from a 

small (two turns of a he f' ix) aggregate of 
protein (page 1401). TMV is a rod- 
shaped virus with a central hole coated 
with RNA; it is the prototype virus in 
which protein-RNA interactions have 
been studied. Namba and Stubbs ob- 
tained fiber diffraction data for TMV 
that resolved the structure at 3.6 ang- 
stroms; from these data, a molecular 
model of the virus was built and details 
of the mode of viral assembly deduced. 

When RNA binds to the two-turn he- 
lix, electrostatic repulsive forces be- 
tween neighboring carboxyl groups are 
overcome. This permits folding of the 
disordered rotein into an ordered 
structure an 'f elongation of the viral rod 
to produce a complete virus. 

Data from Venus 
ballooning 

L AST summer, two helium bal- 
loons with tethered instrurnent- 
carrying gondolas (cover) were 

dropped into Venus' atmosphere and 
floated above the planet, recording and 
transmitting to Earth information 
about meteorologic conditions. Seven 
reports in this issue (pages 1407- 
1425), Koshland's editorial (page 
1349), and Kerr's Research News ar- 
ticle (page 1369) describe the joint 
Soviet-French-American mission-the 
equipment, the tracking of the balloons 
from observation stations around the 
globe, the meteorologic data obtained, 
and the implications of the data for 
defining atmospheric dynamics of this 
closest-to-Earth planet. The two VEGA 
spacecraft that carried the balloons to 
Venus continued on from there to ob- 
serve Comet Halley. 

Moving in the fast lane: a 
California tradition 

S OUTH of the equator, 500 to 2000 
meters under the sea, a portion of 
northern California formed dur- 

ing the Cretacmus period (page 1425). 
About 30 to 50 mil ion years later it was 
carried on a fast-moving plate to its 
present location (the Laytonville area in 
California), where it became a part of 
the North American continent. Paleo- 
magnetic analyses by Tarduno et d. 
show that magnetization of materials in 
the Laytonville Limestone occurred at 
about 14' south latitude 97  to 89 mil- 
lion years ago. Fossil remains of marine 
protozoa (foraminifera) confirm the 
time offormation and point to a subma- 
rine tropical origin; physical character- 
istics of the limestone typify those of 

deep-sea Pacific deposits between 10" 
and 20" south latitude. An upside-down 
arran ement of fossil strata in several 
samp f es indicates that some blocks were 
overturned during their emplacement. 
The unusually rapid speed (14 to 30 
centimeters per year) at which the Lay- 
tonville Limestone moved to its current 
location indicates that northward trans- 
port occurred on either the Kula plate 
(whose speed could account for the 
lower estimate of the annual rate of 
movement) or on the Escondido plate, 
which no longer exists, having been 
subducted under other tectonic plates. 

Evolution of penicillin= 
interactive proteins 

B ACTERIAL proteins that break 
down penicillin, thus nulli ing 
its lethal effects, evolved "/ rom 

surface penicillin-binding proteins that 
are part of the cell-wall synthesizing 
machinery (page 1429). Although this 
relatedness was proposed some 20 years 
ago, much of the structural data has 
pointed to dissimilarities between the 
two types of proteins: they are different 
in size, have different enzymatic activi- 
ties and substrate preferences, and little 
sequence homology. Kelly e t  d. report 
x-ray crystallographic data for a penicil- 
lin-breakdown enzyme, p-lactamase. 
The likeness of the structure to that of a 
penicillin-binding molecule (analyzed 
earlier) found on bacterial surfaces indi- 
cates that, if three-dimensional folding 
of a molecule does not change, binding 
functions of the molecule can be accom- 
plished despite dramatic changes in 
amino acid constituents. The helices 
and p sheets, the main structural fea- 
tures of the two molecules, are suiking- 
ly similar and are arranged alike in 
space. The evolution of a secreted pro- 
tein that can rapidly inactivate penicillin 
from a surface protein that bound peni- 
cillin and then failed to h c t i o n  effec- 
tively probably was an important adap- 
tation by bacteria in response to this 

otent antibiotic. Determination of 
{ow penicillin h c t i o n i n  is negated 
by such a protein may lea % to develop- 
ment of an antagonist that could sustain 
penicillin's antibiotic effectiveness. 
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Ballooning Around Venus 

0 n 19 September 1783 a sheep, a rooster, and a duck went aloft-the first 
passengers in a balloon. Their trip was made possible by the finding of French 
scientists Joseph and Etienne Montgoffier that a fabric bag filled with hot air 

would rise. Shortly after their discovery the Montgoffiers launched an unmanned balloon 
which, to the astonishment of all, flew for 1.5 miles. In November 1783 the first manned 
flight took place when a balloon carrying two passengers traveled 5.5 miles in 23 minutes. 
The advancement of science had its protesters in that era, too: when scientists ballooning 
from Paris landed in a small rural village, they were attacked by peasants terrified by the 
arrival of beings from outer space. 

The Montgolliers came to their epic invention by observing that smoke flowed upward 
from fire and deducing that smoke had some mysterious property that they called "levity." 
The term seems fairly appropriate to describe ballooning, even though it now has a long 
tradition of scientific exploration and, sadly but inevitably, military applications. Ballooning 
conjures visions of a leisurely sightseer, whereas a spacecraft presents an image of a single- 
minded workaholic. Thus, the description in this issue of Science of the arrival of two 
balloons in the atmosphere of Venus strikes one not only as a scientific landmark but also as 
a delightful adventure. It seems appropriate that a visit to our nearest planetary neighbor, 
often only a mere 26 million miles away, was accomplished by a meandering balloon. 

The proposal that a balloon could be used to explore the atmosphere of Venus was the 
idea of Jacques Blarnont of France, who then enlisted the support of Soviet, French, and 
American scientists in a fine example of international cooperation. This cooperation was 
sustained and intimate as plans evolved from a focused mission to Venus alone to the final 
alternative of releasing a balloon from each of two Vega spacecraft on their way to Comet 
Halley. Moreover, the tracking of the balloons across Venus required the dedicated 
teamwork of scientists and engineers at radio observatories in ten different nations: 
Australia, Brazil, Canada, Great Britain, West Germany, South Africa, the Soviet Union, 
Spain, Sweden, and the United States. 

These scientists had no easy task. The atmosphere of Venus has been described as a 
close approximation to the atmosphere of hell. The planet's surface temperature is about 
470°C, in which even heavily insulated instruments may last only an hour. The balloons, 
therefore, were engineered to settle at an altitude of 54 kilometers, where the temperature is 
only 32°C. The winds on Venus blow with hurricane velocity, and the atmosphere contains 
primarily sulfuric acid as well as hydrochloric and hydrofluoric acids. At the balloons' 
altitude, solid-state materials could be used, whereas only vacuum tubes could last any time 
at lower atmospheric levels. The balloons, in fact, produced a wealth of valuable data for 46 
hours. 

This research is designed largely to satisfy curiosity about Venus, a planet almost the 
size of Earth but nearer the sun. Venus, like Uranus, rotates differently from the other 
planets. As in most basic research, there is a serendipitous and practical side in addition to 
the gathering of pure data. Although Venus rotates on its axis at about one-hundredth the 
rate of Earth, its atmosphere rotates far more rapidly. The greenhouse effect of Venus and 
the velocity of rotation of its atmosphere are significantly different from those of Earth. 
Since it is not easy to create meteorological experiments in a test tube, the prospect of testing 
ideas about meteorological behavior on Venus is attractive. In California, a state with an 
atmosphere as close to heaven as is conceivable, there has been some hellish weather 
recently. But warnings from meteorologists, armed continuously with information from 
space-based satellites during the recent floods, kept the loss of life very low. Weather 
prediction is still an imperfect art, but information from distant Venus may one day provide 
meteorological theory that will benefit earthbound nonballooners. 

It is intriguing to speculate that a model for international cooperation was also 
developed by the teamwork of scientists from the Soviet Union, France, and the United 
States. Discovering common goals is easier in science than in world politics, but the search 
for enterprises that transcend international frictions cannot abate. Otherwise, the atmo- 
sphere of Earth may resemble that of V~~US.-DANIEL E. KOSHLAND, JR. 
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Forecast: -35°C 
Queue Cryostarm cryogenic preservation system 

for permanent storage, permanent economy 

Queue Cryostar combines the 
operational economy of a me- 
chanical system with the critical 
temperature once attainable only 
with expensive liquid nitrogen. 
Cryostar's patented mechanical 
refrigeration system maintains 
- 135°C-safely below the critical 
- 130°C glass transition tempera- 

. ture of water- for indefinite stor- 
age duration. And temperature 
stays uniform throughout the en- 
tire chamber volume, to protect 
cell viability at all storage levels. 

Cryostar Model 7140 holds 
over 17,000 vials. Operates with 

100% non-flammable fluoro- 
carbon refrigerants. Cycles on 
demand. Gives you quiet, com- 
pact performance that saves 
money every day it's in,use. 

No mechanical system can 
match it for performance. No 
LN2 system can match it for low 
operating cost. For more infor- 
mation on Queue Cryostar, call 
us toll-free at 1-800-334-7070. 

aww Sy8t.m. Inc Box 1901 Pr WV 28102 
1-800-334-70.70 In WV 3 0 4 - 4 6 4 - M w a x  869424 
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At last, instant slides from 1 

any 35mm camera. 
In colo; or black and white. 
You've put countless hours of research into your 

project. The time has come to present it. But it'll have to 
wait. The slides are still being developed. Well, never 
again. Polaroid Instant Slides are here. .I 

To dramatize every presentation, use Polaroid Instant ..;# 

Slide Film with any 35mm camera. On-the-spot. In color, '.: -C ;:: 

continuous tone black and white or  high contrast black ;! and white. 
To turn out slides instantly simply load the exposed -8 

film into the AutoProcessor, wind, wait 60 seconds, 
rewind, mount and project. No darkroom. No chemicals. 

In no time you've changed your presentation or 
created a new one. Without sending out for processing, 

ing for rush service or risking the security of your 
onfidential information. 

s? Call 800-526-7843 
n the continental U.S.; 

or 800-522-4503 ext. 400 
in N.J. Ask for the free 
booklet "35 Presentation 

Tips with Polaroid 35mm 
Slides." And for a complete 
line of professional instant 
films ask for the location of 

ur Polaroid Professional 

Polaroid 35mm Instant Slides 
For more information call 1-800-526-7843 

Circle No. 29 on Readers' Service Card 
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a whole n---r ?-a ,4t4yS - way to s---e time! 
They think, work faster, and communicate every- ?+ ?>; ??$,  I>rotocols at a n y w .  An integrated command and 
thing like no other cenbihiges youk ever used! * % -  Momation induding an optional printer, can 

*&=A:& 

Significant savings in time, sometimes days, can be WqJy diminate hand en-pies in your log book The RC-Ultra 
made using the RC-Ultra's unique built-in automation. contains more built-in advances than any ultracentri- 

Its "Step Mode" changes rotor speeds sequentially, at fuge you've ever used. 

up to five preselected times. Steep density gradients If this degree of automatic technology is not required, 
can be formed first at high rotor speeds, then "relaxed specify the lower-cost, f~ld-proven ClD-B 
to shallow gradients at lower speeds, providing better Ubacenbihges. 
resolution of particles. The RC-Ultra produces sharp 
separations of DNARNA and other macromolecules Both lines of ultracentrifuges accommodate all 

-automatically-overnight or over a weekend, sched- SORVAU.@ and most Beckman rotors on a warranted 

uled to finish at the operator's retum. basis. Get full information now ... call(800) 345-8600 
Ext. 500 and ask for 20-page brochure. Or, write 

The RC-Ultra's 10-program memory (expandable to Du Pont Company, BRML # 162210, Wilmington, 
32) recalls previous run parameters for duplication of DE 19898. In Canada call (416) 745-9870 

We've got a centrifuge that's just your speed 
CircIn Nn 77 nn Raadare' Sa~it-a Card 



Make the switch. 

1414 H a d x ~ r  M y  South A180 in RockviL Center; NY; Homsb~ Australia; Vienna, 
mmd, a 94804 Austria; M lskaup ,  Canada; W W ,  EngW; Munich, 
(415) 232-7000 Germany; Milan, Italy; Tokyo, Japan; Utrecht, The Nether- 
800-4-BIORAD lends; and GMhgg, Switzerland. 

!e us at FASEB Booth E-43 Circle No. 66 on Readers' Setvice Card 



Ask for your free MAXIM brochure today. 

MAXIM brings supercomputer power to the office of the individ- 
ual scientific researcher. MAXIM is a VMS-based system where a 
powerful CSPI array processor-either single or double precision- 
is synergized with Digital Equipment Corporation's MicroVAX I1 
to boost computational speed. The result? Performance up to 50 
times faster than a VAX 111780. Plus total independence for the 
researcher. FORTRAN compatibility. A VMS-development 
environment. And economy of space and dollars. 

MAXIM Attion...Here's how to get it. 
Call Toll Free 1 800 325-31 10 

(In Massachusetts call 1 617 272-6020) 

COMPUTATIONAL SPEED FOR 
SCIENCE AND ENGINEERING 

40 Linnell Circle, Billerica, Massachusetts 01821 

VMS, MicroVAX 11, and VAX 111780 are trademarks of Digital Equipment Corp. - 
MAXIM is a trademark of CSP Inc. 

Circle No. 96 on Readers' Service Card SCIENCE, VOL. 23 



Only The Baker Com- 
pany designs and builds 
Biological Safety Cabi- 
nets with maximized 
quality control that 
actually lowers life cycle 
costs. Cabinets built 
to minimum starA---'- 
aren't on the mane 

cabinets feature unique 
High Velocity Return 
Air Slots to increase per- 
sonnel and product pro- 
tection. And only Baker 
routinely subjects its 
o w n  equ ipmen t  t o  
extensive Microbiolo~i- 
cal Aerosol Tesi 

Our leadership 
The Baker Company 

pioneered containment 

Strong economy. shows. 
The real cost 01 d UIU- 

logical Safety Cabinet 1.L 
years E 

doesn't stop at  the pur- 
chase price. True economy must be meas- 
ured over a cabinet's useful life. That's why 
Baker exercises strict quality control to 
make sure that its cabinets consistently 
uerform well above minimum standards, 

iontrol systems over 30 
)go. Today we offer a full selection of 

Biological Safety Cabinets, Animal Equip- 
ment and Laminar Flow Clean Benches for 
the modem laboratory, hospital and phar- 
macv. All backed by an unprecedented 36- 

warrang hhile nee 
repairs. 

:ding less 

;e we 

i mainten 
.--. 

-i 

month ance and 

match 

fewer 

,""I. 

1. 

rd of caui . . But 
Compi 

just a wo 'he Baker 
any, we strongly believe that maxi- 

mizing personnel and product protection is 
the most important consideration in select- 
ing a Biological Safety Cabinet. That's why 
a thorough risk assessment is essential 
prior to choosi 
appropriate to y 

1-800-992-2537 

The Baker Compa 
Ve'll tell you more 
Life Cvcle Cost: 

Becau: y~ CCIDCIY r a u  t 

model's motor/blower and HEPA filter sys- 
tem for optimum efficiency, our quality fil- 
ters often last up  to 10 years. And that 
means less downtime. Less danger of 
potential hazardous expos1 need 
for cabinet decontaminatior Y way, 
far less expense. 
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Zabinets available today. we'll send you our 
With the most effective tive, comprehens 
:ontainment and product catalogue. Free. OlllY l l V l l l  
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Only The Baker Com- 
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Have you ever had an idea that could 
change the world, only to have someone 
else beat you to it? After months of 
painstaking research, there's notlung 
more frustrating than reinvent~ng the 
wheel. Again. 

DIALOGais the o n h e  mforma- 
tion system that can give you a flying 
head start on your competition.Dialog 

goes right to the source, with 10 to 15 already exist, you'd just have to invent it. 
years of data on every subject, from To find out about Dialog noy call 
aerospace to zoology. Even if you're 800-3-DIALOG. Or write: Dialog, Dept. 21, 
in a speciahzed area of research, you 3460 Wview Ave., Palo Alto, CA 94304. 
never laow when you'll need some- 
thmg from another field.With Dialog, 
it's all avdable instantly. #DIW Find out about it. 

Anyone can learn to use Dialog, A s u b s ~ d a r y  of Lockheed Corp 
too. In fact, Dialog is so useful if it didn't cDaiog lniarrnation Servces ~ n c  1985 

See us at FASEB Show, Booth #H-60 
C~rcle No. 124 on Readers' Service Card liiGza 
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Dimarily, the UA-5w is a sensitive abso rulu callect peaks. Even lLaU lluvlwcrucr 

ector for LC and HPLC. But if you'r This detector really does it all. 
:ntist, it's much more than that: Learn more about what a UA-5 can d 
the key part of a multi- r you - send for your Isc 
ction system that can also catalog today. Isco, Inc 
n gels o r  density gradients P.O. Box 5347, Lincol~ 
read spectrophotometer NE 68505, US, 

~ t t -  Or dial toll fre 
(800)228-425 

'--3 (except NE, AK 
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Ice. Iden 
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Control laboratory freezedrying costs with the FTS Flexi-Drym. It's a compact, 
IightweigM, versatile freezedryer that can handle every treeredrying application 
with rapid drying rates, the shortest vapor path In the industry, and the fastest 
return on investment. 

Flexi-Dry increases freeze-drying productivity with features to ensure ease of 1 k operation: accessible, visible front ports, adjustable manifold - no awkward angle 
adapters, and an easily-removable condenser for pre-freezinp. 

Flexi-Dry is corrosion-resistant w l n  supplied with an optional titanium 
I 

condenser and an optional defrost heater can provide rapid condenser defrost. 
, So whatever your freezedtying need, FTS Systems can answer it with the 

Flexi-Dry. 

1 Cali or write for additional information on Flexi-Dfy or other FTS Systems ~ 
I Freeze-Drying Products.CALL TOLL-FREE 1-800-251 -1 531 (Except NY State). , 
I FTS Products are available on GSA contracts. 

See us at me PttIsbvrgh Conferenca - Boolh 510-512, ASM - Bcom 925 and FASEB - Boom F42 
1 

FTS Systems, Inc., P.O. Box 158, Stone Ridge, NY 12484468 9141687-7664 - 
C~rcle No. 58 on Readers' Service Card 



inally, everything you need for agarose ael DNA analvsis in one small nackaae. 

Now, yw can saw both tlmo md ben~h apace 
In your maear@ kb. 
Far the flrrt tlms dudonta wlll g a  
handwn kamlng from one cll#mroom atatlon. 

FOTODYNFs unique new Foto/Phores1sIm system 
provides leading edge technology for recombinant DNA 
analysis. Electrophoresis, vlwailzation and 
photodocumenfatlon are noyv done at one M i o n  using 
only two square feet of space. In your laboratory, gels 
are now run and documented without ever leaving the 
bench! Now instead of just seeing demonstrations, 
students can participate. 

Foto/PhoresisIm is so comp&e R even comes with a 
detailed protocol. All for under $WOO. For mom 

t 

WW Weat Victor Road P.O. Box 183 
New B8rIln Wkcomln 531510183 U.S.A. 
414-7- Te(ex26o1n 

Learn how a constant environment 

FREE GUIDE on how 
to buy a COz incubator 
plus literature. Write 

CA/Prec~sion Scientif c Group. 
737 West Cortland Street. Chicago, 
inois 60647. 1-800-524-9482. 
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Now you can control 
The Information Monster 

With CAS ONLINE-the electronic complement 
to CHEMICAL ABSTRACTS (CA)-no research 
question is too difficult. If the answer lies some- 
where in the world's chemical literature, you'll find 
it in minutes. 

Search on your own terms. Use subject terms, 
molecular structure diagrams, structural frag- 
ments, chemical names, molecular formulas, o r  
CAS Registry Numbers. 

Get complete literature references and abstracts. 
Your answers can include the CA abstract for mil- 
lions ofjournal articles, patents and other docu- 
ments from around the world. 

Check into CAS ONLINE today-or give this ad 
to your Information Specialist o r  Corporate 
Librarian. 
CAS is a Division of the American Chemical Society. 

. . . 
: Name . 
: Title . : Company . : Address . 
: city State Zip . 

Write to Chemical Abstracts Service 
• Marketing Dept. 33785 
• P.O. Box3012 . 
• Columbus, Ohio 432 10 . 
• 800-848-6538 . 614-42 1-3600 . . . . . CAS ONLINE" . 
• Available on STN Internationalm 

The Scientific & Technical Information Network . 
9 . . 

21 MARCH 1986 
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E M S  S U P E R C O M P U T I N G  I 

CALCUUWIONS 
COMPLETED IN Config- 

ured to 
make the 
most of its 
parallel 
process- 
ing and 
advanced 
VLSI boards dedicated 
to matrix algebra 
acceleration, the 
FPS-164fMAX com- 
puter has again proved 
its capacity to solve 
problems of unprece- 
dented magnitude. 

We'll help 
you extend 
supercom- 
puting to 
more than 
a priv- 

I ileged few. 
Call your 

development tools, soft- local FPS sales represent- 
ware libraries, and both ative soon, or contact 
C and optimizing FOR- Floating Point Systems, 
TRAN compilers. Box 23489, 

UNDER8 HOURS. I - 
applied mathematics, 
computational chemistry 
and physics, and many 
other numerically- 
intensive applications. 

The FPS-164IMAX is 
affordable enough to be 
accessible at the depart- 
ment level, at secure site 
installations, or to be 

The 20K x 20K matrix Portland, OR 97223. 

problem, for example, Telex 360470 FLOPiT- 

was solved entirely POIN BEAV. Call 

through standard FOR- . 1-800-635-0938. 
Again and again, the 
FPS-1641MAX has run 

TRAI? code and the .tq+ ,a -: 
?+&-":a@ 

FPS Fast Matrix >A" 2% 

Solution Library. FI'S-164lMAX 
15 Modules 14 MWords 

FPS-364IMAX 
4 Modules 5 MWords 

System config- Benchmark Execution 
Time 

Actual 
MFLOP! 

Execution Actual 
Tim- MFLOP 

IN CORE PARTIAL PIVWI 

1K x 1K 6.63 CPU S 
(LINPACK) 

Add MAX , 
modules as 
needed ., a'$i>;rk - 
to evolve&3($:$ 
from an pd@Q!T; 
initial peak 
rating of 33 
MFLOPS to 
as much as 
341 MFLOPS 

12.1 CPI 
Sec. 

76.3 CPI 
Sec. 

FMSLIB DISK RESIDENT SOLUTIONS* 
IOKxIOK 11,712 
Complex Wall clock Sec. 228 

20K x 20K 27,526 
Real wall clock ~ e c  194 
Resuks are for non-symmetric U[ factonzatlon wtth forward 
hand side. *Disk resrdent problem used 5 controllers wlth 8 anves 
Optrat,ona count rs 9 + 2n2 for the real n x n problem and 4(n1 + 2n?) for the complex pmblblc 

matrix algebra computa- 
tions as fast or faster than 
supercomputers costing 
many times more to pur- 
chase and operate. 
There are more than 40 
FPS- 164lMAX systems 
already installed. In 
structural analysis, 

dedicated to a single task. 
No special environmental 
facilities are required. 

Now there's the FPS 
364/MAX, an even 
more low-cost and 
compact supercom- 
puter. Both systems are 
backed by extensive FPS 

FLOATING POlNT 
SYSTEMS 
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THE CURIOUS CASE OF 
cently a group of researchers encountered an unusual problem. While in$ 
stigating the biological function of proteins with an FPLCB System, thefa 

group discovered extra peaks, peaks that couldn't be explained. 
This FPLC case history explains how the researchers turned their chroma! 

ography problem into adis;overy. 

SEVEN PEAKS INSTEAD OF TWO. 
the group invited a Pharmacia representative to come and demonstrate the 8 

,5t>a;?$$g: 
.,.,&*.;<?r ;: 
-; 7 ; ~  :>*<:+ 

, During the early stages ( 

System. The system was ( 
,led. ICnowing the approximate chaiacterisl 
ics of the sample's proteins (PI, stability and 
ize), the representative consulted Pharmacia's a 
:omprehensive library of FPLC methodolog 
Zonditions for the separation, including 
:olumn type, monitor wave length, and buffer 
,ystem, were thereby determined. 1 

1 Next a separation run on a column prep: 
:d with Mono Q'", an anion exchanger, was 
xogrammed into the system's controller, the 

500.  The sample* 
was then injected automatically by the MV-7 motor- 
ized valve. In the course of ten minutes, a totally un- . . , 
expected chromatographic pattern ha ~d appeared on the 8 

,+2$,>:ga -4 i:; ?;;;;[Ll; 2%.; i$ks$w,; controller's  he sample containned two specific 8.5 M L ~ ~ R R K  a . 
proteins that should have given rise to two peaks. But here I,B.I 7.5 r t 
were seven peaks - casting some doubt upon the merit of 
this high performance liquid chromatography system. 

i. ' 

NED RESULTS. That same day, several separations were &$ 
performed with the sample mixture. Using the simple, automatic program- 9 ing capabilities of the LCC- 500, other conditions such as gradient t* 
t h a p e  were altered for each run. Because of the great speed of the system @ 

- 10 minutes per run in this case -many 4 runs could be completed. Yet the same $i&i 
results appeared every time. ~ f e ~  ~ ; ? p ! ~ , j  '9 



THE FIVE EXTRA PEAKS 
THE BREAKTHROUGH. The reproducible results from the FPLC 
System convinced the researchers to take a second look at the seven 
peaks. After several days of further investigation they again contacted 
Pharmacia - the peaks were revealed to be iso-forms. No other high 
performance liquid chromatography system had been able to isolate 
these particular iso-forms, let alone in just ten minutes. 

Central to the breakthrough was the system's biocompatibility, which 
enabled the researchers to maintain the biological activity of the collected 
fractions. This activity also permitted the 
study of the immunoregulatory activity 
of the fractions. The peaks were found 
to represent different immunostimulants 
and immunosuppressants, which had never 
before been so well separated and charac- 
terized. The FPLC System has enabled the 
group to extend their investigations into 
unexplored areas of biomedical research. 

DISCOVER MORE. You can extend your own investigations, too. If your 
work involves the separation and purification of proteins, peptides, and 
other biomolecules, the FPLC System can provide you with advantages that 

turn problems into discoveries. Like the advan- 
tages that created success in this case history: 
high speed and resolution, 
bio~om~atibility, autom 
tion, and methodology 
documentation. 

investigation ? Please 
contact your Pharmacia representative or write to us 
at the address below. Maybe we can make a case 
for having an FPLC in your laboratory. 

Circle No. 57 on Readers' Service C 

Pharmacia products will be on display 
at the ASM Meeting - Booths 123-1 28 

, , . ,. 



PUZZLED? 

WHICH PIECE DO YOU WANT FIRST? 

With DNASTAR you can- 
s tart with a basic software package for restriction 
analysis, translation and comparisons. 

r a PROTEIN analysis group for probe design, 
hydropathy, and secondary structural predictions and 
more. 

a r a full DNA analysis package with another 30 
programs. 

@ r a DATABASE Manager with complete DNA and 
Protein databases and access programs for homology 
searches. 

r a SEQUENCE Project Manager for assembling your 
gel data acquired directly from your SEQ-EASYTM 
digitizer-talker. 

Each piece functions independently or fits together 
for the best, most comprehensive system available. 

ANALYZE YOUR DATA TODAY WITH PROGRAMS 
DESIGNED FOR TOMORROW BY DNASTAR. 

DNASTAR, Inc. EUROPE DNASTAR, Inc. 
8 Walpole Gardens 1801 University Ave. 
Chis wick Madison, WI 53705 
London, W4 4HG UK (608) 25 1-9685 
(UK)-1-994-0619 
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BIOTECHNOLOGY: 
PERSPECTIVES, POLICIES 

AND ISSUES 
An international Symposium 

University of Florida 
Gainesville, Florida 

June 214,1986 

PURPOSE: To examine the state of the art of 
biotechnology and focus on the issues of industry- 
university relations, economic opportunities, and 
ethical questions in the commercialization of bio- 
technology and the transference of these tech- 
nologies throughout the world. 

TOPICS OF DISCUSSION: The present and future of 
plant and animal biotechnology; the impacts of 
biotechnology on marine and environmental sci- 
ences, health and energy; university, industry and 
global perspectives with regard to research sup- 
port and technology transfer; and commercial- 
ization perspectives concerning product devel- 
opment and delivery, legal issues and the chang- 
ing role and scope of venture capital. 

SPEAKERS: The symposium is designed to provide 
a forum for exchange among business, acade- 
mia and government. The speakers and panelists 
include, among others: Philip H. Abelson, Robert 
Barker, John Bedbrook, Owille 6. Bentley, Mary 
F. Clutter, Rita Colwell, Peter Day, Robert J. 
Kaufman, John Maddox, Joachim Messing, Alan 
Michaels, Robert Rabin, Roger Weppleman, 
and Yongyuth Yuthavong. 

A one-day Senate Hearing conducted 
by United States Senator Lawton M. 
Chiles will precede the symposium. 

FOR FURTHER INFORMATlON CONTACT: Ms. Lenie 
Breeze, Symposium Coordinator, IFAS, University of 
Florida, Building 106, Gainesville, Florida 32611, 
(9041392-7283). 

SPONSORED BY: Institute of Food and Agricultural 
Sciences, University of Florida and IC* Institute, 
University of Texas at Austin. 



A Dictionary of Genetics 
Third Edition 
ROBERT C. KING, Northwestern Uniuer- 
sity, and WILLIAM D. STANSFIELD, Califor- 
nia Polytechnic State Uniuersity 
Recognized as the definitive lexicon in the 
field, the new edition has over 5,700 defini- 
tions. "The genetical lexicographer's 
dream. ... It is, quite simply, the most indis- 
pensable work of its kind in existence." 
-Bentley Glass, Editor, Quarterly Review 
of Biology 
1985 480 ~ ~ . : 2 6 0  illus. 

SCIENTIFIC/ENGINEERINC 
GRAPHICS TOOLS 

for the IBM PC 

FORTRANiPascal tools: GRAFMATIC (screen graphics) 
and PLOTMATIC (pen plotter driver) 

These packages provide 2D and 3D plotting capabilities 
for programmers writing in a variety of FORTRANiPascal 
environments. We support MS, R-M and IBM FORTRAN 
and more. PLOTMATIC supports HP or Houston Instru- 
ment plotters. 

Don't want to program? Just ask for OMNIPLOT! Menu- 
driven, fully documented integrated scientific graphics. 
Write or call for complete information and ordering in- 
structions. 

GRAFMATIC - PLOTMATIC - OMNIPLOT [S] & [PI 
100.0 1000.0 

100 

0. 0 
..... .. - .. .- - '< ._..: . 

10.0 100.0 1000.0 
TI#E cwci  

Microcompatibles, 301 Prelude Drive, Silver Spring, MD 20901 
(301 ) 593-0683 
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The Problems of Biology 
JOHN MAYNARD SMITH, Sussex Uniuersity 
Maynard Smith discusses fundamental 
issues in biology, with emphasis on wolu- 
tion, heredity, development, and cogni- 
tion, and explores such topics as the 
definition and origin of life, the brain and 
howwe know things, and artificial and nat- 
ural intelligence. 
1986 160 pp.; 19 illus. 

289198-7 paper $6.95 
219213-2 ~10th $19.95 

Don't miss the 
1986 AAAS Annual Meeting 

American Association for the 
Advancement of Science 

, ,  . 
503495-3 paper $I 7.95 
503494-5 cloth $29.95 Concise Dictionary of 

Biology 
The Oxford of Covering terms and concepts from biology 
Natural Historv biophysics, and biochemistry, as well as 

Y 

Edited by MICHAEL ALLABY key terms from paleontology and medi- 

Foreword by DAVID ATTENBOROUGH cine, the Dictionary provides straightfor- 
ward definitions and essential background 

With clear, concise definitions of over information, supplemented by helfhl line 
11,000 terms, this dictionary is the ideal ref- drawings and a range of tables of impor- 
erence for specialists and nonspecialists tant scientific information. 
alike. "I am delighted-and reliwed-to 1986 261 pp., 57illus. 866144-4 $]6,95 have at last a volume at my elbow that will 
illuminate my way through the fascinating 
literature of natural history."-David Atten- 
borough 

OXFORD 
vnrmrrsrru PRESS 

1986 714 pp.; 11,185 headwords 200 MADISON AVENUE, 
217720-6 $45.00 NEWYORK, N.Y. 10016 
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CLONING - and the - CONSTITUTION 
An Inquiry into 

Governmental Policymaking 
6 Genetic Experimentation 

Ira H. Carmen 
University of Illinois 

'A path-breaking study of the inter- 
relations among constitutional in- 
terpretation, scientific inquiry, and 
the startling, even frightening con- 
sequences of modern scientific 
research:' 

-Walter Murphy 
Department of Politics 
Princeton University 

"Ira Carmen's book ... is one of the 
most insightful descriptions o f  
the recombinant DNA debate that I 
have seen:' 

-Bernard N. Fields, M.D. 
Haward Medical School 

cloth $22.50 

University of Wisconsin Press 
114 N. Murray St.. Madison, WI 53715 

608: 262-8782 
P 
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new name, 
same quality, 
same service, 
same number! 
Since the acquisition by the ICN Pharma- 
ceuticals Group of the Miles Scientific 
Research Products Division Biochemical 
product line, our name has changed to ICN ICN lmmunoBiologicals and that's it.. . 
Our toll free number for ordering hasn't 
changed, it's still 800-348-7465; for lllinois 

€a 
customers, call collect 312-852-5900. 
Our technical service hasn't changed, you 

E l  
ICN lmmunoBiologicals 

can still call with product questions and get Formerly Miles Sclentlflc Blochemlcals 
an answer. 
Our customer service people haven't PO. Box 1200 
changed, they're still here ready to give you 4720 Yender Avenue 
the quality service you deserve as our Lisle, Illinois 60532 
customer. Outside Illinois 
Our products and quality haven't changed; 800-348-7465 
but we will be adding many new products In Illinois Call Collect 
during 1986. 312-852-5900 
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REF-11 " 
Computerizes your REFERENCES 

and prepares your BIBLIOGRAPHIES 
Maintains a data base of references 
Searches for any combination of authors, years of publication, 
reference title (or any words in the title), and topics covered 
by the reference 
Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference Mix The Unm~xab 

$1 950° IBM PC/XT/AT, MS-DOS, CP/M 80 . . . 

RT-11, TSX-PIUS, RSX-11, P/OS . . . . . . $250°0 
VAX/VMS (native mode) . . . . . . . . . . . . s350°0 

M E A L  '15@O lz#kk $ZOOo 
322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 
Connecticut res~dents add 7'/2% sales tax 

1 I 
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LABT€rn@ 
NOT€BOOK 

Now the 
Accepted 

Standard* in 
Data Aquisilion 

Software _ 
LABTECH NOTEBOOK is the remarkable lab software package that performs 

real-time acquisition, control, analysis and printout of data on your PC-without 
programming. Now you can go from raw data to final report in minutes! 

LABTECH NOTEBOOK has proved so popular that it can now be used with 
virtually any instrumentation interface and analysis software. For information on a 30-day 
free trial, write Laboratory Technologies today or call (61 7) 657-5400. 

LABTECH NOTEBOOK i s  compatible with: 
Personal  Computers: IBM PC, XT, AT or compatibles: AT&T, COMPAQ. Data General, Leading 
Edge, Sperry, Tandy, Zenith 
Instrumentation Interfaces f r o m  Acrosystems, Action Instruments, Advanced Peripherals, Burr- 
Brown, Coulbourn Instruments, Cyborg (ISAAC), DataTranslation, Datel, IBM, Interactive Microware, 
Keithley, Metrabyte, National Instruments, Scientific Sdutions, Taurus 

I Analysis Software like: 1 -23 ,  NWAStatpakm, RS/lm, Scientific Plotter-PCm, 
symphonym 

LABORATORY TECHNOLOGIES CORPORATION 
255 Ballardvale St., Wilmington, MA 01887 (617) 657-5400 

R S l  s a tadwnah of BBN SoItware Produas CcfForaDM 1 2 3 arc Symphony are tredemahs of Lohls Cewkvwnf  Corporabon 
NWSapak s a trademark of Northwest Analyica Sxntfc PbPw PC s a Vadwnark of lntstacbve Mlaoware 
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- . 
QUALITY 

CHARTS AND 
GRAPHS 

from your IBM PC, XT, AT 
and HP or compatible plotter 

-. . 
.I B .D 

7,- RD 

Error Bars Smooth lines, 
Clean diagonals Movable 
Labels Log and Semi-log scales 

and more. . . 
Load data from Keyboard or disk, 
any ASCII or DIF file (including 
LOTUS 123) 
This and other new microcomputer 
tools for the scientist. Call or write 
for our FREE catalog. 

JANDEL SCIENTIFIC 
2656 Bridgeway, Sausalito, CA 94965 

800-874-1888 (outside CA) 
415-331-3022 (inside CA) 
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For more information, call us toll-free at I 
GILFORD. 

i 

~boratory Sciences Compar 



What is the name of the 
eristaltic dispenser that 

i l l s  petri dishes, i.v. bags 
culture tubes, scintillat~ori 
vials & bottles? Compulab." 
The one that can b'e Dro- 
grammed . to . pump slurries, 
bases, acids, abrasive com- 
onen'ts & or' anic solvents? W 6ornpulab ccurate? Ex- 

tremely. wide range? I ml 
to 9999ml. Autoclavable? 
Yes, just chan e the tu bing. 
Compulab. W 1 o makes it? 
Manostat. Where can I get it? 
Call Manostat. 212-594-6262 

t Corporation 11519 Eighth r Ive. New Yo1 rk, NY 100181 

SEE US AT ASM BOOTH #318 
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PLENUM: 
MICROBIOLOGY 
CLOSE UP 
BACTERIA IN NATURE 
Volume 1 
Bacterial Actlvltlos In 
Perspective 
edited by Edward R. Leadbetter 
and Jeanne S. Polndexter 
Becterla In Nature will present a 
definitive treatment of modem bat- 
teriology in ten volumes. The open- 
ing volume traces the key develop 
ments leading to our current under- 
standing of the role of bacteria as 
agents of diverse natural processes. 
0-300-41 044-01282 pp.li11.11985 
$39.50 ($47.40 outside US 8 CaMda) 

CHITIN IN NATURE 
AND TECHNOLOGY 
edited by Rlccardo Muzzarelll, 
Charles Jeuniaux, and Graham 
W. Gooday 
Reports progress in the study of 
chitin and related polysaccharides, 
covering related background informa- 
tion and recgnt research on chitin in 
the skeletal stmatures of animals and 
microbes, chitin synthesis inhibition, 
molecular recognition and biodegra- 
dation, chitin ecology and chemistry, 
and the medical uses of chitin. 
0-306-422 1 1 -5lpcoceedings 
572 pp. + indexlill./l988k$89.50 
($1 07.40 outr!de US 8 Canada) 

ADVANCES IN PENlClLLlUM 
AND ASPERGILLUS 
SYSTEMATICS 
edited by Robert A. Samson 
and John I. Pltt 
Contributors to this volume work 
toward achieving standardization in 
fhe methodology, terminology, typlfi- 
cation, and taxonomy of these im- 
portant and ubiquitous molds. 
Volume 102 in the NATO AS1 
Series: Series A: Life Sciences. 
0-306-42222-Olproceedings 
484 pp.lUI./l9861$85.00 
($1 02.00 outside US & Canada) 

Visit Plenum at booth 1046 at the 
American Society for Microbiology 
Conference in Washington, D.C.! 

[m] f lms%wGmTK)N  

PIonum Publishing Corporation 
233 Spring Street 
New York, N.Y. 10013 
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Designed By Forma. 
Built By Forma. 
Priced To Sell. 

Biological Safety Cabinets 
And Laminar Flow Systems 
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WANTED 
NEW 

COMPOUNDS 

POTENTIAL 
NEW DRUGS 

DEBIOPHARM, a Swiss-based independent 
financial group will consider the develop- 
ment of novel biological or chemical com- 
pounds with a promising pharmacologic 
profile. If you are an independent investigator 
with such compounds, please write to us. 

DEBIOPHARM S.A. 
Rue du Petit-Ch9ne 38 
1003 LAUSANNE, SWITZERLAND 

1 
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International Colloquium 
MOLECUUR THEORIES OF CELL LIFE AND DEATH 

May 1-2, 1986 Piscattiway, New Jersey 
RDpnm 

Recent advances a expenmental cell b~ology, biophys~cs, and toxicology are 
y~elding excn~ng new ~nformat~on about the molecular prlnc~ples of cell l~fe and 
death Thls lntemabonal colloqu~um bnngs together the foremost expelts In the 
f~elds of b~ophyslcs, b~ochem~stry, tox~cology, and med~c~ne to develop a def~nmon 
of cell llfe and death In molecular terms The conference format IS an Intenswe, two- 
day serles of lectures and d~scuss~ons wlth an ~nternat~onal panel of scholars + 

comm~tted to mult~d~sc~pl~nary research 
Sp98km 

E~ghteen d~st~ngulshed speakers, from a broad range of scient~lc d~supl~nes, have 
been enl~sted to summana thew most went  research on molecular theories of 1211 
l~fe and death The speakers will ~nclude 
I Pr~gog~ne (1977 Nobel Pna  In Chemistry), M E~gen (1967 Nobel P m  In 
Chem~stry), K Porter (Cell B~ology), B Hess (Biochem~stry), S Orren~us (Tox~colo- 
gy), R Estabmok (Blochem~stry), R M~shra (B~ophys~cs). M Holcombe (Mathe- 
matlcs). R Lefever (Immunology), H S~es (Phys~olog~cal Chemstty), J Rothste~n 
(Informat~on Theory), and R Neal (TOXICOIO~~) 

plmclpmft 
The co~~oqu~um IS des~gned for research tox~co~og~sts, biophysicists, b~ochemlsts, 
cell b~olog~sts, patholog~sts, pharmacologists, and others ~ntemsted in dsvelop~ng 
cross-d~sc~pl~nary molecular models of cell l~fe and death 

F~nanc~al suppolt for the colloquium has baen pronded by the u.S. Env~mnmental 
Protection Agency, the u.S h r  Force Life Sc~nces D~nctorate, ~utgers. The State 
Un~vers~ty of New Jersey, and the Univenlty of Medlctne and Dentlstfy of New 
Jersey-Rutgers Medical School 

Ikohttr now 
For ~nformaon regard~ng the sc~entifk program, pls~se contact Dr. Sungchul JI, 
Jo~nt Graduate Program In Tox~cology, Department of Pharmacology and Tox~cdo- 
gy. Rut~ers. The State Unwerslty of New Jersey, (201) 932-4701 

THE STATE UNIVERSITY OF N€W JERSEY 

RUTGERS 
Divlston of Continuing Educaftm 

Cl i f ton  Averwe. New B ~ n s w l c k  . New Jersey 08903.201/932-7999 

o e s  

Microscope Stage 
Ma~nta~ns speclmen at any temp 

between - 20° and + 60°( 
Flts most standard mlcroscol 
Temperature control I 

-=a =-=+ 
W W. I w. m-. INL. 
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A CONFERENCE ON: 
Tailoring Genes for 
Plant Improvement: 

An Agricultural Perspective 

24 to 29 August, 1986 
University of California, Davis 

Davis, California 

Among the topic8 to be di-~wd will k: 

Identification and analysis of plant genes, plant gene 
structure and function, regulation of plant gene 
transcription, post translational regulation, protein 
translocation, modification of plant genes, plant 
genes targeted for modification, scientific strategies 
and technology limitations in plant improvement, 
current and future research funding in plant biology. 

For further information and a registration brochure 
contad: 

Carroll Miller 
b n ' ~  Offim, Cdlyle of A&ES 
University of California 
Davis, California 95616 
91 6-752-6435 





You never know where they'll turn up. 
Now YOU can take afford- 
able supercomputing 
power to any high speed 
data acquisition site. 
From jet engine test cells to remote 
oil explorations, you can count on 
the MC5000 family of micro super- 
computers for faster, more accurate 
data acquisition at a lower cost. And 
as your productivity skyrockets, you 
spend less time waiting for critical 
data from mainframes, FM tapes 
and test instrumentation. 

Our unique 1 MHz 12-bit AID con- 
veiter and high precision analog 
multiplexers, simultaneous sample- 
holds and signal conditioners deliver 
the performance required for laser 
optics, acoustic research, shock and 

MAXIMUM CW PERFORMANCE 
10 MIPS 
12,000 whetstoneslsecond 
13 Mflops 
4 CPU'S 

SUPERIOR DATA ACWIS'NON CANIUTIES 
1,000,000 12-bi analog sampleslsecond 
U to 1536 analog inputs & ,000 sampleslsecond direct-toa'ik 

OUTSTANDING SYSTEM FEATURES 
68020 multiprocessing technology 
Triple Bus archiiecture 
Realtime UNIX" operating system 
Extensive da~acquisitiin soflware options 
Multiple graphics and networking opttons 
High reliabil' 
LW w: $%,rnQS,000 

vibration monitoring, and many other 
high speed transient applications. 

Thanks to MASSCOMP's real-time 
version of the UNIX" operating sys- 
tem (MU") and concurrent 32-bit 
multiprocessing technology, these 
new machines perform parallel data 
acquisition, computation, graphics, 
and networking. All without one task 
degrading the other. 

Choose from five systems you can 
tailor to your evolving needs. With 
hardware options like real-time inter- 
faces, floating mint and array proces- 
sors, and high resolution graphics 
displays. 

If your application requires high 
The Miao Supemmputer Company 

800-451-1824 
617-692-6200 

O l w T . c h ~ R r L . W n t b r d . M r u c h U ~ 0 1 8 B O  

speed data acquisition, compare our 
pricelperformance to the competi- 
tion's. Your next acquisition will be a 
MASSCOMP micro supercomputer. 
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0urUNIX"workstations are I four years faster than anyone elsds. 

I 
* 

ed Our latest first: ave to wait for a propri- 
UNIX workstfation four years Sun-31503.5 MIPS for etary vendor to come up with 

ago. And that was just $7,900. their own version of the latest 
the beginning. Our new Sun-3/50 diskless breakthrough. 

In fact, wr'vt> installed t,hou- desktop workstation shatters That's why we elegantly 
sands of systems in R ~ r t u n ~  the myth that high performance designed our workstations arounl 
1.000 companies.OF;hls, the U.S. has to come a t  a high price. industry standards for hardware 
Government, and top universities. 1.5 MIPS.4MB of main software and data communica- 

And with that kind of head memory. And a 19" bit-mapped tiOns. So you can freely integrate 
start, it'll be a long time br:forc screen with multi-winifow Sun workstations into your 
anyone can offer ~ h c  expertise capabilities. For just $7.900. existing computing environment. 
we've accluired. Or the number And that's just for openers. Everyone in your company 
of products we've developed. Because itj's got all the has access to all the resources 

For instance, our open state-of-the-art family features they need on the same high-speed. 
syswm architecture.\Vhich allows that have made the Srin Work- heterogen~ous network. Main- 
you to easily integrate Sun work- stationesystern tht> choice of  frames. Minis. PCs. Local or not. 
stations into your cxisting com- end-users and OEMs all over the tI.1'IX or not. 
putcr environment. world. Like a fast. tiedicated 32-bit With Sun. your existing 

Or our enhancrd \]NIX 68020 CPU. Ilp to 16MR of on- computer investment is protec 
operating system for technical hoard RAM. Up t,o 25BMH virtual And your future options are le 
workstations. With even great,er memory per process. Increased wide open. 
networking power. Support for float,ing point calculation speed ,Just another reason to 
direct virtual mr:mory access. by a factor of 2* over the 1XC" think of us first when you think 
And faster 110. VAX" 780. A 5090 increase in I/() of UKlX workstations. 

Or high-performance tlisk- speed with a 32-bit VMEhus. After all, we've heen first 
less operation. High-speed Ethernet. High-level for a long time. 

Or a Network File System graphics. Advanccd user int,cr To find out more, write: 
(NFS) that allows LiNIX to trans- face. Mouse. Antl nlor?. Sun Microsyst,emsYnc., 2550 
parently recognize file struct,ures Best of all, our low produc- Garcia Avenue, Mountain View, 
on systems from other vcxntfors tion costs let us o k r  you the C4 94043. Or call (800) 
and other operating systems. strongest pricelperformance 

Or our vast array of L!'VIX ratio in the industry. (800) 322-OPEN. 
design tools. Anti that's an open oppor  

Or our adv;~ncc'tl usc:r tunity for yorr. 
interface. 

Becaust> a t  Sun, I!\;IX. Our line has always 
workstations. and opt3n systems been open. 
aren't just products. They'rt~ LYe'w always mainlained 
conimit,ments. that no one should he depen- 

dent o n  a closed, proprietary 
system that ties you to any one 
computer company. Rccause 
tec,hnology is moving too fast for 
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I made easy. 

Are you concentrating or desalting samples 
containing plasmid DNA, restriction 
fragments, viruses, bacteria, proteins, or 
enzymes? 
Are you purifying microvolumes of biological 
fluids, cell culture media, or fermentation broths? 
Now you can do it easier than ever 
before-with high recovery and low 

1 
biological loss-using the Centricon 
Disposable Microconcentrator. There's 
nothing else like it. 

Centricon yields 25-50pl concentrate from a 
2ml sample by only a 30 to 60 minute spin 
in a fixed-angle centrifuge. That's all you 
need: no special equipment, no awkward 
procedures, no apparatus to clean up. 
Centricon is fast, simple, efficient. 
Call the Toll-Free Hotline: 
800-343-1397 Talk directly to our 
techdcal specialist about your application. 
Ask about our Applications Monographs, 
our Applications Source File, and our 
Microseparation Catalog. (In Massachusetts 
or internationally: 61 7-777-3622.) 

I 
ACTUAL SIZE 

amlcon 
a GRKE company 

17 Cherry Hill Drive, Danvers, MA 01923 
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