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COVER Two sides of biotechnology. (Background) Large-scale cell culture 
ias become a multimillion dollar industry, vital to the manufacture of vaccines, 
nonoclonal antibodies, and other pharmaceutical products [1000-liter fernenter, 
:ourtesy of Celltech Ltd., Slough SL1 4DX, United Kingdom]. (Foreground) By 
;elective breeding in the laboratory, rapid-cycling Brmica camp& plants have 
Ken developed that will be useful in basic research, in improving crol 
,reduction, and as educational tools. See page 1385. [Paul H. Williar 
Jniversity of Wisconsin, Madison, WI 537061 
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Regulation of food 
ingestion 

C ENTRAL secretion of the hor- 
mone oxytocin accompanies 
states of satiety produced by eat- 

ing and of nausea produced by toxins 
such as lithium chloride (page 1417). 
Normal animals and humans sto eat- 
ing when they are W, and b o g  also 
avoid eating if they have developed an 
aversion to a particular food. Coyotes, if 
fed on baited sheep laced with the emet- 
ic agent lithium chloride, will subse- 
quently avoid attacking live sheep. Cho- 
lecystokinin, a gut hormone, may be 
active during normal feeding behavior 
to produce satiety; when large doses of 
this hormone are injected into rats, it 
mimics the nausea-producing activity of 
lithium chloride. Verbalis et al. show 
that these various manifestations of the 
regulation of food intake have in com- 
mon a concomitant increase in the plas- 
ma levels of the neural peptide oxytocin. 
Plasma oxytocin rises in a dose-depen- 
dent manner when cholecystokinin is 
administered to rats. Other experiments 
indicate that oxytocin secretion without 
nausea can occur as a response to nor- 
mal eating. These findings provide clues 
to a neural-hormonal circuit that con- 
trols one of the basic animal behaviors, 
food ingestion. 

High-pressure laboratories 

S TATIC pressure at the center of the 
earth is about 3.5 megabars (0.35 
terapascal); Xu et al. have success- 

!idly generated pressures of this magni- 
tude in the laboratory with a diamond 
anvil apparatus and have calibrated the 
pressure with an internal ruby fluores- 
cence standard (page 1404). Previous 
experiments at these extremely high 

ressures had been hampered by inter- 
gring fluorescence from the damond 
anvils. At pressures above 0.28 terapas- 
cal the diamond fluorescence diminish- 
es, and the ruby fluorescence can a ain 
be measured by extrapolation o f  an 
already established ruby scale. The 
hi hest pressure obtained, 0.55 terapas- 
c$ is about three times as high as the 
previous record. Application of this 

high-pressure apparatus should yield in- 
sights into the structure of matter in the 
interior of the earth and of other plan- 
ets. Synthethic carat-sized diamonds 
have recently become available, and an- 
vils have now been made of this materi- 
al (page 1419). Onodera et al. show 
that synthetic diamonds have advan- 
tages over natural gem-quality dia- 
monds used in laboratory high-pressure 
research in that they have fewer imper- 
fections, greater strength, more isotro- 
pic pressure transmission, and less varia- 
tion in quality among individual anvils. 

Beetles protect their turf 

B EETLES that feed on leaves typi- 
cally secrete an array of chemicals 
that mitigate attack by a variety 

of predators, both vertebrates and in- 
vertebrates. The larvae of a willow leaf' 
beetle, Plagiodera versicolma, secrete a 
mixture of monoterpenes that deter 
other insects, including adults of their 
own species, from feeding on the leaves 
occupied by the larvae (page 1408). 

et al. found that placing live or 
dea Ra?'f arvae on a leaf or coating the leaf 
with the natural excretion of the larvae 
protected the leaf from being eaten by 
adult Plagiodera. Similar experiments 
showed that the larvae were able to 
diminish the eatin of leaves by larvae. 
of another willow- f eaf eater, NymphalL, 
presumably by the action of the mono- 
terpene secretions. The demonstration 
that secretions by one species of insects 
influence the feeding behavior of other 
insects adds one more use to the vast 
assemblage of chemical substances pro- 
duced by insect herbivores. 

University-industry 
research relationships 

B IOTECHNOLOGY faculty mem- 
bers who receive support from 
industry publish more, are more 

involved with professional and universi- 
ty activities, apply for more patents, and 
earn more than their colleagues without 
such support (page 1361). Blumenthal 
et al, surveyed more than 1200 faculty 
members at 40 large universities in an 

attempt to measure the benefits and 
risks of university-industry research re- 
lationships (UIRR7s). The survey re- 
spondents were members of the depart- 
ments judged to be most likely to con- 
tain faculty conducting research involv- 
ing the new biotechnologies: biochem- 
isuy, molecular biology, 
microbiology, biology, cellular Ytics, iolo 
and botany. The findings from 8; 
survey should be reassuring to the uni- 
versity community. Faculty with indus- 
trial support showed higher productivi- 
ty than other faculty as measured by the 
number of ublications and involve- 
ment in pro ? essional activities, with no 
reduction in time devoted to teaching. 
Possible risks to the university were 
identified in the areas of secrecy, a 
tendency to perform applied research or 
research of a commercially oriented na- 
ture as opposed to basic research, and 
potential conflicts of interest. Universi- 
ties should structure their UIRR7s so 
that the benefits of such arrangements 
can be preserved and the adverse effects 
minimized. 

Overlooked plant 
resources 

T HROUGHOUT history people 
have used erhaps 3000 plant 
species for f ood. Today, most of 

the world's food supply comes from 
only about 20 species (page 1379). 
Vieuneyer calls attention to many for- 
gotten and underex loited plants that 
could be developed f or use as food, &el, 
fiber, building materials, and industrial 
raw materials. Some of these plants 
already feed large numbers of people, 
especially in the Third World, but have 
received little attention from agricultur- 
al researchers. Some are good sources of 
protein, and others have remarkable 
resistance to drought, tolerance to sa- 
line soils, or abilities to fix nitrogen or 
grow in marginal or worn-out agricul- 
tural lands. Some of these plants are 
threatened with extinction. Conserva- 
tion and improvement of these valuable 
plant resources should go hand in hand 
with biotechnology in enhancing the 
expansion of our agricultural resource 
base. 
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The Biotechnology Issue 

P resident Kennedy once invited a large group of distinguished scientists to the White 
House for dinner and there remarked, "I think this is the most extraordinary 
collection of talent, of human knowledge, that has ever been gathered together at the 

White House, with the possible exception of when Thomas Jefferson dined alone." 
Adapting this observation to the new biotechnology industry, we might say that we are 

today mobilizing the most amazing collection of brains for a new technology since Louis 
Pasteur worked alone. The biotechnology industry has been around for a long time, starting 
with the herb doctors and wine-makers of ancient civilizations. For deliberate application of 
the problems of science to the needs of health and the economy, however, Louis Pasteur is 
unique. H e  represents in one person the combination of pure research and practical 
application that is the hallmark of the current biotechnology industry. 

In Pasteur's early studies he pursued the academic problem of optical antipodes, 
performing his classic work on the separation of dextro and levo tartaric acids. He also 
performed his seminal studies on the spontaneous generation of life, demonstrating that 
fermentation was the product of living cells and that life was necessary to create new life. His 
understanding of microbes and their behavior was the handle in his generation that 
recombinant DNA is in ours. Pasteur's genius and the smaller size of his scientific world 
produced a different relationship, however. Pasteur personally was involved in one major 
industrial application after another. H e  discovered the cause of the souring of wine and beer, 
thereby providing enormous economic savings for his own country as well as England and 
Germany. He corrected the devastation of the silk industry by identifying the parasite 
preying on the silkworm. H e  developed the technique for attenuating viruses and protected 
chickens from cholera. He then studied the disease of anthrax and demonstrated the 
protection of sheep in one of the great experiments illustrating the scientific method. In the 
culminating act of his incredible career, Pasteur saved the life of a young boy who had rabies 
by giving him ground-up tissues from organs of infected animals. 

The modern technology industry parallels in uncanny ways the approach of Louis 
Pasteur. Its hallmark is the continuously changing line between basic academic research and 
practical industrial applications. Basic research in academia leads to applications in industry. 
Questions posed by industrial problems generate new academic initiatives. To the credit of 
many modern biotechnology companies, they have become more permissive in allowing 
their scientists to publish and less secretive in regard to their procedures than the pharma- 
ceutical industries in the past. It is a farsighted approach, since secrets are difficult to secure 
and the industry itself thrives on the constant interaction with academia. 

This issue of Science deals with new advances from which new medicines and industrial 
products may be produced. Even those who do not like broccoli will have to concede that a 
member of the broccoli family that goes through its life cycle in 6 weeks can provide a 
powerful research tool for plants (Williams and Hill). Vieuneyer describes some "poor 
people's plants" that may provide more new bases for industrial crops than the 20 species on 
which most modern agriculture now focuses. Parkman discusses those diseases for which 
bone marrow transplantation is most appropriate, a technology whose importance is 
accentuated vividly by the Chernobyl disaster. 

Arathoon and his colleagues describe the improving expertise in growing large amounts 
of mammalian cells, a critical requirement for such products as vaccines, interferons, and 
monoclonal antibodies. Blumenthal provides insight into the opportunities and hazards of 
university-industry relations, and Dibner discusses the growth of biotechnology in Europe. 
Weetall and Pitcher describe factors involved in scaling up an immobilized enzyme system. 

It is worth noting that Pasteur operated with an incredible freedom not given to 
modern researchers. His treatment of the boy bitten by a rabid dog was done without 
extensive field trials, which would have delayed its application for years. His studies on 
soured wines and diseased silkworms were not greeted with cries that he was introducing 
organisms into the environment. Allowing one genius unparalleled freedom is easier than 
attempting to control a boisterous and explosively growing technology. Pasteur's willing- 
ness to take risks for good cause and to tackle academic and practical problems with equal 
enthusiasm are standards of conduct that have aged as well as the wines he preserved. 

-DANIEL E. KOSHLAND, JR. 
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The complete solution 
fermentation gas analysis 

The analysis of fermentation gases is one of the most important steps in the control of reactions taking place in the bio- 
chemical processes. And, as many biotechnology companies advance from research to pilot plant to full production, the need 

for accurate Rq values and gas balance of off-gases during fermentation is critical. =The VG MM8-80 can rapidly measure 
in situ a wide range of off-gases from more than 40 fermentors, with the facility to have total computer control of the 

monitoring, including establishing fermentor priority, all within a few seconds of reaction time. rn The power of the MM8-80 
system is attributable to the magnetic sector mass spectrometer, which is capable of analyzing gases with molecular 
weights up to and in excess of 200 AMU, with an accuracy of * 0.1%. The ultimate detectable level can be as low 

as 10 ppm. The gas analyzer and multipoint sampling systems are controlled by the integral computer. The 
exclusive VG Fermentor Management System establishes a priority mode for each fermentor so that you 

can control new fermentation reactions as they start or reactions requiring constant attention with a, 
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There Are Two Methods I 
Achieve Detection of < 1 p 

active methods. Thehigh rat 
rellable sensitlvlty. Now you can detect enzyme to aaivestreptavidin allows better autoradiograph y with an intensify. 
single-copy genes without the rlsk, expense visualization of low levels of DNA. Hybrid- ing screen (let?) and B l u G E N P  
and complications of radloaalve labeling. h i o n  studies at BRL using pBR322 (right). 
With BRL BluGENETM, you can detect corraining the 1 .1 -0  Mst 11 fragment of Samples o f  a plasmid containing the 

the human @-globin genehaxshownthat 1.1- Kb Mst ZZ fragment o f  the human 
BluGENEm routinely detects 0.25 globin gene in the EcoR Zsite o f  
insert DNA from 1.25 pg o f h R  I- 322 (Chang, J. C. and Kan, Y. W. 
pimid. Engl. J. Med., 307,30) were 

biotln-labeled probe that remalns stable-- %for yo~mlf y nick traoslation with 
and usable-for at least 1 year. Radloactlve BRL'sexpertise in nonradioactive detection [a-"PIdATP(1.Sx l@dpm/wDNA) 
probes decay withln a few days. has d t e d  in a kit that's both sensitive (let?) or biotin01 1-dUTP (right) and 
Faster results: Wlth BluGENETM you andeasy to use. ~ l ~ c i ~ ~ ~ n . 4  DNA hybridized to Southern blots for 18 
can detect slngle-copy genes In less than on nylon or nitre~ulose filters, without hours under identical conditions. 
1 hour, and full color development is expensive equipment or compb~ated pmce- lane I containsshearedherring 
plete In just 3 hours. Autorad~ograph dures. Ask for the BluGENETM protocol sperm DNA (1 Ccg) and EcoR Z0 
could keep you waning overnrght. and brochure to see for yourself. digested plasmid (5 pg DNA: 4 pg 

vector in the upper band and 1 pg 
New insert in the lower band). Lanes 2 and 
sensi 3 contain 2 pg and 1 0 pg, respec* 
The new streptavldln-alkaline phosphatase tively, o f  EcoR I-digested human 
conjugate developed at BRL achleves genomic DNA. 

Bethesda Remearch Labontoria GIBCOlBRL 
L~fe Technologres, Inc. Life Technologies, Inc. 
P O  Box6009 2260A Industrial Street 
Ga~thersburg. Maryland Burlingcon, Ontario 
Telex 642 10 BRL GARG Canada L7P 1Al  
To Order (800) 638-89 ToOrderiTcch-Linem: (416)335-2255 
Tech-LlneN (800) 638- 
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see wh we're 
$ unique qualifi 

to tale a close 
loolc for you. 
When you are searching for a laboratory to do toxicological testing take a close look at us. We 
incorporate the latest protocols with state-of-the-art equipment, and employ more of the most 
qualified people - to assure that the industry's highest standards are met. Nearly all of our 
Toxicology Study Directors are members of the Society of Toxicology and certified by the 
American Board of Toxicology. Each of our pathologists is board certified or board eligible. 
We also employ testing methods and equipment that most other laboratories don't. Such as 
conducting reproductionlteratology studies using the inhalation route of exposure. Doing all 
clinical chemistrylhematology and analytical validation on studies in-house. Conducting the 
full spectrum of studies for FDA or EPA approval. And having nose-only and whole body 
inhalation chambers for studies ranging from acute to chronic in duration. 
In addition, as a member company of an international organization, we bring to our sponsors a 
broader knowledge of both protocol design and worldwide regulatory requirements. 
So before initiating your next toxicological study, contact us. We're here to help you take a 
close look at your product, accurately and on time. 

Toxicology testing ... we do it right the first time. On time. 

Bioldynamics, Inc. w 
Results you can trust. 

Mettlers Road, East Millstone, New Jersey 08873 (201) 873-2550 

TOXICOLOGY INHALATION TOXICOLOGY PATHOLOGY . METABOLIC AND ANALYTICAL CHEMISTRY . QUALITY ASSURANCE . FACILITIES MANAGEMENT 
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A 6,000 V Constant Power Supply with Unequalled 
Versatility for Electrophoresis Work 

The new E-C Quantum 650 delivers so many constant power options you 
may never need to buy another power supply. High voltage range (6,000 V) 
for DNA sequencing, HV isolelectric focusing, other advanced work. Low 
voltage range (2,000 V) for multiple SDS gels, general electrophoresis, 
electroblotting, immunoassays. Constant power to 200 W. Constant voltage to 
6,000V. Constant current to 350 mA. 

Four power outlets let you run up to four procedures simultaneously. 
Digital LED readout. Automatic 3-mode crossover. Full E-C safety features. 
Adaptability to any E-C or similar cell. Only $2,495 f.0.b. St. Petersburg, FL. 

To place an order or obtain more information, call Technical Service 
collect at 800-624-2232 (in Florida 800-282-7932). Or write E-C Apparatus 
Corporation, 3831 Tyrone Boulevard N., St. Petersburg, FL 33709. Telex: 
51 -4376 HALA. 

through June 1986, 
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Greenwich Observatory (RGO) from its 
home at Herstmonceux Castle in Sussex. 
Sadly the situation seems to be that the 
British Science and Engineering Research 
Council (SERC) has decided to decrease 
support for optical astronomy, but rather 
than say so, has tried to persuade British 
astronomers that such a move of the RGO 
would somehow be "a good thing." Last 
year SERC set up a panel to review the 
future of the two royal observatories (at 
Herstmonceux and at Edinburgh). After 8 
months of deliberating, the panel found no 
good reason, either scientific or financial, to 
change the status quo. It is ominous that 
SERC has not published the report of this 
panel, although its findings are well known 
in the astronomical community. 

SERCYs stated preference is to move En- 
gland's national observatory of more than 
300 years' standing to the capital of Scot- 
land, to merge with the Royal Observatory 
Edinburgh (without apparently considering 
the more logical move in the opposite direc- 
tion). Didrson quotes SERC as stating that 
"the benefits to RGO of a campus associa- 

tion are considerable." It is hard to imagine 
what SERC has in mind. For the past 20 
years we have collaborated very successllly 
in both teaching and research with Sussex 
University, just 20 miles away. In this time 
some 60 students have received doctorates 
in astronomy, of whom nearly half were 
supervised by RGO staff. In addition, RGO 
staff are collaborating with 12 groups on 
instrumental projects and in the past year 
alone have published research papers with 
astronomers from more than 50 British and 
foreign research centers. 

While the operation of the La Palma 
Observatory is our major project, the activi- 
ties at the RGO are considerably more 
extensive than Di&onYs briefing suggests. 
We, the staff of the RGO, believe that the 
RGO is not only an important modem 
observatory but also part of our British 
national heritage which must be saved. We 
are not against the idea of change if some 
real benefit to astronomy is likely to come 
from it. However, we believe the opposite 
to be the more likely outcome and do not 
think there is any justification for the up- 

heaval which will be caused to some 150 
families in addition to the desmction of the 
oldest nationally funded scientific institu- 
tion in Britain and considerable disruption 
to the national astronomy program. 

MARGARET PENSTON 
Royal Greenwich Obsmatmy, 

He~hnmcew Clzrtle, 
Hailrham BN27 IRP, England 

Errawn:  In the Technical Comment "Measurement of 
brain dm glucose metabolism by NMRn (9 May, 
776), thc?nt sentence of the second para ph sho& 
have read, 'The agrcemcnt bctwccn the NE auve and 
the data of Sokoloff is remarkably dose bctwccn 40 and 
120 minutes aftcr administration of dco~yglucosc.~ 

Emturn:  The author note for the article "Safe 
our military s cc systems" Michael M. Ma 
p. 336) shoghave s t a d  k t  the article d aPF, in 
the Aspen Strategy Group's forthcoming volume c c h g  
Stability in S p m ,  to be published by the University P m  
of America in 1986. 

Erratum: The fifth sentence in M. Granger Morgan's 
editorial "Risk march: When should we say "enough"? 
(23 May . 917) should have read, "But suppose that 
after si& cant d o n  a risk is not demonstrated." 
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Make the switch. 
Purify your proteins 
by HPLC. 
It's fast and efficient. And the Bio-Rad 
Protein Chromatography System is spe- 
cially designed for protein and peptide 

methods. 

Our system comes complete wit 
ferent columns providing a full array o 
protein and peptide purification tech 
niques. You can separate proteins using: 

hydrophobic interaction 

High Performance W o n  ~ 
Exchange Chromatography I 

F'ufmhnofysc3LAlltDchondlblQWb 
h V d r o k k t r ~ ~ . S a m p l e  
courtesy of Karen Shannon, U.C. Wey, 
Dept. of Wochemisby. StxIy-eigM percant of 
the enzyme acUvity eluted in the indicated 
fraction. 

These mechanisms allow high rec 
of biologically active molec I 
minutes. 

1414 Hartwur Wey Swtf, 
Richmond, (=r\ 94804 
(415) 232-7000 
800-4-BIGM D 

Also in Rockville Center; NY; Hornsby. Australia; Vienna, 
Austria; Mi~~~~ssauga, Canada; Wtford, England; Munich, 
Gmany; Milan, Italy; Tokyo, Japen; Utrecht, The Nether- 
lands; and GlatUm~gg, Switzerland. 

Circle No. 207 on Readers' Sewice Card 



Cellular EngineeringB 
technology Large-scale production- 

secreted proteins for clinical use 

No. 5 in a series of reports at a very competitive price. 

Mass Cell Culture 

Cell Products 

SummalEndotronics - - - - - - - - 
- -  - -- - -- -- 

Production of Mammalian Farmersnip ,,. 



procedures - are under GMQ for 
human-injectable biological 
products. Product analyses meet 
or exceed guidelines 'by Bureau of 

matrix technologies. Economics, 
feasibility, and ability to deliver 

culture tecrhrzology. A TO g n m  pm&c#ion an, compkteb In 3 months from 

today. ~t incorporates a patent- SUC-!PII iatge scqle c u ~ t u ~  of evarlable refcrcncbg also. 

Wnding hofJow*fibr t&nolQW maqmqlian cdls is &n w a t j o n  
that-f0r the lint 'Im' a't0wg the requiring g o ~ d  timing and 8trict Facilities for Commercial+ use of fibm.from teWawh control. Detailed knowledge of thei Volumes ... to praduotlan stale. Tfitt bepreffis cell metabolic 
of hollow-fiber t9chn~logy tgr This production facility has bee 

charactertstics is the first mamrnallan cell culture have bsen r q ~ m e n t ,  ~ h b  data is 
designed and validated to. 
operate urider OMP guide-lime larown (Or over years. mi' derived d~rirtg the res&WGh p h ~  The pmduction plant has 

the deMlopment the AeW~y.sf* of wtl IIM$s development and is ,parate areas for performing P system hais this bchmh$qy 
been useful on a cammercial 

uasd'io define the parameters the specific work effort required 
scale. UEWJ by the ACUSW-P system to to deliver secreted c&ll produ~ts 

control the bioreactor 
""' '"=C:pzS%q .e, :- ;; ,,.q 

on time. Separate air handling 

&$a&& ,+*: h:3$+xg*% environment. systems, water for injection 
systems and sterilization, and 

Production Data Purifkation system is flexible tinht standard ooeratinn 
Production data will vary 
depending upon the cell line used 
in manufacturing. The stability of 
a cell line, nature of protein being 
produced, and process control 
parameters will determine the 
efficiency of a cell line in 
production for long periods. 

Milligrams, grams, kilagrams - 
depending an client needs. The 
path leading to product 
acceptance and marketing 
requires each scale at some point 
along the way. Ftexlbllity of scale 
is a basic necessity for a full 
service contract manufacturer. 

procedures are in place. 
Appropriate records are 
maintained according to GMP 
guidelines to ensure that the 
production methods meet FDA 
regulatigns. The partnership has 
a Drug Minster File (DMF) on file 
with the US FDA. 

Get more lnformatio~ 
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I nnhlSFORMlNG GROWTH FAC . - .  . 
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lnnlplrs terminal differenti 
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Promotes in vivo wound 

PURITY greater than 96 1 
percent homogeneous by 
silver-stained gels, amino z 
analysis and N-terminus Sequel I u r  I! 

prepared from fresh porcine platelets. 
Based on its molecular weight, amino acid ar 
and N-terminus sequencing (22 a.a.), it is 
indistinguishable from TGF. beta prepared frc 
human sources. 
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R & D Systems. Inc. 
614 M c K i n l e y  Place N.E. 
Minneapolis. \.IN 55413 
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THREE-COLOR 
ANALYSIS 

WHILE OTHERS ARE WORKING ON I T . .  .WE MADE IT WORK 

WITHOUT 
COMPROMISE 
Newly available markers, such 
as COULTER CLONE@ 2H4 
and 4B4 for assessing immune 
statusI2 of patients with auto- 
immune and immunodeficiency 
diseases, such as  AIDS, have 
sparked interest and desire to 
perform three-color analysis. 

The EPICS@ 150 Series Flow 
Cvtometers are  the best com- 
plement to this exciting marker 
technology The separation of 
monocytes and lymphocytes 
is better, the gating discretion 
is greater, and most importantly, 
the results are  more accurate 
than those attainable on any 
competitive instrumentation. 
The reason is simple: only the 
EPICS 150 Series instruments ' 
simultaneously measure three- 
color immunofluorescence, 
Forward 90" Light Scatter. 
This takes the compromise 
out of three-color fluorescence, 

Fig. 1 and 2 
Three-color samples labeled w~th T4 
Texas Red, ZH4 RDI and 4B4 FITC, 
Analyzed on EPICS 752 System. 
Phenotypes 
I .  Triple Negative 
2.2H4 
3. T4 
4. 2H4, T4 
5 484 
6.ZH4,4B4 
7. T4, 4B4 
8. T4, 4B4, ZH4 
Courtesy of 
Maryland Med~cal Laboratories 

WITHOUT 
COMPLICATION 
The PRISM wrocessor is 
inteqral to the EPICS 150 Series 
instruments and makes this 
Coulter three-color analysis 
package work. 

Right now, researchers are  
using the PRISM processor to 
display, analyze and sort 
complex multicolor populations 
from a single screen. Popula- 
tions of all possible antibody 
combinations can b e  clearly 
visualized in real-time and in 
either bar chart or isometric 
histogram (as shown) configu- 
rations for the most rapid 
interpretation. With 500 EPICS 
instruments in the field, 
Coulter continues to lead the 
way* in flow cytometry, Now 
Coulter is proud to bring you 
three-color analysis that works. 

REFERENCES: 
1 .  Morimoto, Chikao, et al.: The isolation and 
characterization of the human helper inducer 
T cell subset. J Immunol l34(6):3762-3769,1985. 
2. Morimoto, Chikao, eta].:  The isolation and 
character~zar~or. of the hcman s.~;;ressor 
1r.cccer T cell scbser J Irxmcr.ol 134:3\ 1308- 
1515 1985 

* ~ ~ i c s  sells more instruments than all 
competitors combined 

For research use only, not for diagnostic or 
therapeutic use 

FOR MORE 
INFORMATION 
CALL 
1-800-ME-EPICS 

ARTFULLY ADVANCING THE SCIENCE OF FLOW CYTOMETRY 

@; 
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I 
Sel-e sorting is achieved by destroying 
umwntedcellsviathelaserbem, or by Al-e y0u c0n~lm 
physical separation through a unique cookie- for 

~ S O r n G P  
FMH)-CE ANALYSIS? 
TALK WITH US1 only the ACAS 470 
brings the methods of cell sorting and 
analysis to cells in culture. Call collect, 
(517) 349-7200, for more information. 

is optimized with the ACAS 470. €ells are 
imaged for convenient manual orautomated MaMg-pbW~ to 

interaction. For fluores- tb au h c h T e  the Meridian Insments, Inc, 

By integrating computer-controlled laser 
illumination and stage movement, the ACAS 
470 lets you explore new frontiers in cell 
research. Now you can automatically isolate 

subpopulations of cells 
mutant cells 
transfected cells 

for propagation or analysis. 
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DOCKING 

RESIDUE SUBSmUnON 

CHAIN BUILDING 

REAL-TIME MANIPULATION 

WINDOWING 

DYNAMIC GEOMETRIES 
-- -- 

DYNAMIC ENERGIES 

For further information contact: The Sales Manager 

Chemical Desip Ltd 
Unit l2,7 West Way, Oxford OX2 OJB England. Tel: Oxford (0865) 251483 Telex: 837359 

200 Route 17 South, Suite 120, Mahwah, NJ 07430 USA. Tel: (201) 529 3323 
~i/;ei Corporation Shinjuku Nornura Bldg. 1-26-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo, 163 Japan. Tel: (03) 345-14l.l 

Cic 
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Get the results you want 
instantly with Polaroid instant 

films and imaging systems. 
Research and development may 

be the lace to experiment. But you 
shod & 't have to experiment with your 
means of documentation. 

For that, you want the most 
effective and fastest method available 
right from the start. You want, in short, 
Polaroid instant imagin . 

With our full line o f over 40 different 

Research 
instant professional films, from 35 mm 
to 8 x lo", you can be sure of capturing 
the results you want, when you want 

them. Which means 
you can document, 
review, or present 
your findings with- 
out delays. With 
detailed accuracy. 

Polaroid also 
lets you choose from 
a complete range of 
color or black and 

white emulsions that meet the imaging 
requirements of virtually an research 
condition. In the formats an film types 
you really need. 

B 
What's more, we 

offer you a comprehen- 
sive range of instant 
imaging systems. Cam- 
eras for photography of 
laboratory set-u . Copy 
stands for r e c o X g  flat 
art or small objects. 
Plus electronic imaging 



and development. 
systems for recording from most types 
of com uters- PC's to mainframes-and f from CR'saswell. 

Better still, you can do it all your- 
self. In house, in complete confidential- 

ity. Without the delays 
that outside services 
mate .  

In fact, no matter 
where your research 
takes you, ou can look 
to Polaroi dY imaging 
systems for the means 

to handle any development. 

For Instant! the olaroid - Professional 
Film Center nearest you, call toll-free 
800-225-1618,9 a.m. to 6 p.m. 
Eastern Time. 

I For more information, mail this mu n to Polaroid I I corporation, DepL 659. P.O. BOX &, clifton, 
NJ 07015. I 

I Please send me information about: 
Polaroid Professional F i  for Scientific Imaging I Polaroid Instant Imaging Hardware 

I 
I 

0 1986 Polaroid Corporation "Polaroid"@ 

I Address I 
I city I 
I state Zip I 
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The SPF-500C TM 

spectrofluorometer 
runs with a pretty fast crowd 

applications or fully automatic for repetitive analyses. With a computer. Or without. It's your choice. Either way, 
Even without the IBM PC, the system's custom keyboard, see how the SPF-500C outruns the competition. Call or write 
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New! High and low concentrations: 
Key restriction enzymes now available in two con- 
centrations: High Concentration >40 units/pl; Low 
Concentration 8-12 units/pl. Choose to fit your 
needs. 

New! Standardized concentrations: 
For the most consistent products available. All 
restriction enzymes are now provided at standard- 
ized concentrations for maximum convenience and 
minimum waste. 

Free 10X buffers: 
Available with every restriction enzyme purchase. 

Superior selection: 
Over 60 enzymes including many unique enzymes 
available exclusively from Boehringer Mannheim 
Biochemicals. 

Exceptional stability: Guaranteed! 
Up to 18 months on most. None lower than 12 
months. Each stamped with a control date as our 
guarantee of full activiy through that date. You 
won't find this kind of guaranteed stability any- 
where else. 

Outstanding service: 
Fast, timely delivery, responsive customer service 
and topnotch technical support-service you can 
depend on every time! 
Trust BMB to set the standards in Restriction 

Enzymes for terrific results, time after time. 
For more information, call your Boehringer 

Mann heim Biochemicals representative today. 

Committed to your growing nee& in biotechnolo~)! 

O 1986 Boehringer Mannheim Biochemicals 

P.O. Box 50816 

BOEHRINGER 
MANNHEIM 

Indianapolis, IN 46250 
BIOCHEMICALS 

Tel: 317-849-9350 800-428-5433 toll-free 
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Selective. 

The programmable fluorescence detector for HPLC. 
Like you perhaps, Sarah works 

in a biochemistry lab where her 
primary responsibility is analyzing 
amino acids in the low picomole 
range. She needs sensitivity- 
without trading off selectivity. 

Finally she's found a fluores- 
cence detector that lets her time- 
program the optimum sensitivity 
and selectivity for each derivitized 
amino acid. What's more, the 
HP 1046A gives Sarah the op- 
portunity to use phosphorescence 
and cherniluminescence 
detection at no extra cost. 

She can time-program both 
excitation and emission wave- 
lengths, automatically switching 
wavelengths for different com- 
pounds. The detector's functional 
keyboard and 32-character display 
make it very easy to use. 

The best part is that this new 
detector gives Sarah all these fea- 
tures for little more than the cost of 
an ordinary fluorescence detector. 

And it is so small and light- 
weight it can be moved easily from 
one HPLC to another as needed. 
It is fully compatible with any 
HPLC system. 

HEWLETT 
PACKARD 

Whether or not you're work- 
ing with the same types of 
compounds as !kah7 there's a 
Hewlett-Packard system to match 
your requirements. Exactly. 

For more information, call the 
HP office listed in your white 
pages and ask for an analytical prod- 
uct representative. Or write 
Hewlett-Packard Analytical 
Group, 1820 Embarcadero Road, 
Pa10 Alto, CA 94303. 

For l i t e r a t u r e  c i r c l e  reader serv ice  number 181 
To have an HP Representat ive contact you c i r c l e  reader serv ice  number 182 





ABOUT ANALYZING You might 
0 . 0  be s~read- 

ing your spreadsheet a liitle too YOUR DATA. thin. Or maybe wuie starting - 
from scratch. But if you're serious about data analysis, 
you're ready for SPSS/PC+" -a full software family that 
brings you five high-powered ways to complete any data 
analysis task. 

Enter it. SPSS/PC+ Data Entry" -our latest option- 
takes the effort out of entering and correcting data. 

Analyze it. The SPSS/PC+ Base Package pro- 
vides a powerful array of statistical and reporting 
procedures. 

Examine it. SPSS/PC+ Advanced Statistics" lets you 
get more serious with your data. 

Table it. SPSS/PC+ Tables" produces presentation- 
ready tables instantly 

Chart it. SPSS/PC+ Graphics" featuring Microsoft" 
Chart creates show-stopping graphs and charts. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details, contact our Marketing 
Department. CALL 1/31 21329-3500 

jPSS Inc. -444 North Michigan Awznue, Suite 3000 Chicago, Illinois 60611 - -, ,-, .n Europe: SPSS Europe BY PO. Box 115 04200 AC Gorinchem, The Netherlands Telephone: +31183036711 TWX: 21019 r- 
SPSS/PC+ runs on IBM PC/XTIATS with hard disk. Contact SPSS Inc 6% compatible rnicmputers. SPSS/PC+. SPSSJPCt Data Entry, SPSSPCt Advanced Statistics, SPSS/PC+ Tables and 
SPSS/PC+ Graphics are trademarks d SPSS Inc for its proprietary wrnputer software. Chart and Microsoft are trademarks d Microsoft Caporation. O 1986. SPSS Inc 
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The Image of Quality 

PM-1OAD System. 
Multi-format 
automatic exposure 
photomicrography. 
The quality of any microscope system relies on the inter- 
relationship of optical performance, computer intelligence and 
mechanical capability. For more than six decades, Olympus has 
dedicated itself to development of a unique fusion of these 
distinct disciplines. That is the Olympus advantage! 

This achievement is brilliantly demonstrated in the PM-IOAD 
Photomicrographic System. Incorporating a built-in micro- 
processor, the PM-IOAD offers a universal, fully integrated 
system with precise automatic exposure and corrections for 
reciprocity, film and specimen characteristics and color 
temperature. The PM:lOADSP offers even more: 1% spot 
or 30% integrated light measurement. And both provide a 
time lapse capability for 35mm and 16mm cine. 

We'd like to demonstrate this unique system on your 
microscopes. Or ours. Contact Olympus Corporation, 
Precision Instrument Division, 4 Nevada Drive, Lake Success, 
NY 11042-1179. Or phone toll-free 1 (800) 446-5967. 

In Canada: W. Carsen Co., Ltd., Ontario 



1 Announcing a new book from AAAS 

AIDS 
Papers from Science, 
1982-1985 
Edited by 
Ruth Kulstad, Science 

S ome of the 
syndrome 
September 

most frequently cited papers on acquired immune deficiency 
(AIDS) that appeared in Science between August 1982 and 

- 1985 are included in this volume. Arranged chronologically, 
these 108 research papers and Science news reports show how far AIDS re- 
search has come and provide an indication of the directions in which it might 
go. 

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

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

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

American Association for the Advancement of Science 

I3 JUNE 1986 I357 



Now. ..THE DAWN OF A NEW 
Whenever Zeiss has turned its 
hand to the very fundamentals of 
microscopy, microscopy has 
changed. 

In 1846 and the years follow- 
ing, the reputation of the Carl 
Zeiss workshop was established 
based upon microscopes of un- 
paralleled mechanical precision, 

optical quality and reliability. 
In 1866 Ernst Abbe, work- 

ing with Zeiss, formulated his 
"Theory of Image Formation in 
the Microscope," which made 
possible the series production 
of high-quality microscopes. 

In ensuing decades Zeiss has 
pioneered many of the major 

advances in microscope produc- 
tion and technique. 

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



At last, one microscope can per- semiconductor industry, the 
form all microscopic techniques "Pyramids of Zeiss," the new 
without complicated restructur- Axioplan, Axiophot and 
ing of the instrument. And, most Axiotron microscopes, open 
important, with flawless image exciting prospects for the future. 
quality and a consistent wide Carl Zeiss, Inc., 
field of 25 mm. One Zeiss Drive, 

For biology, medicine, Thornwood, NY 10594. The Pyramids of Zeiss: 
the material sciences and the (914) 747-1800. The New Geometry for Microscopes. 

For l i t e r a t u r e  c i r c l e  reader serv ice  number 160 
For a demonstration c i r c l e  reader serv ice  number 161 



. . .tireless, accurate, and always 
on time. 

Toqether, they're called the 
~ c L ~ a t e @  software S y m ,  and 
they produce everything from ini- , . 
tial research to correctly refer- 
enced manuscripts. 

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

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

1360 

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

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

Hire the Sci-Mate@ assistants. Indi- 
vidually or together, they make re- 
search fast, simple, and productive. 

Circle No. 214 on Readers' Service Card 

Call : 1-800-523-4092 
Pennsylvania residents, call 
1-21 5-386-01 00, ext. 141 8. 

Institute for 
Scientific Information@ 
3501 Market Street 
Philadelphia, PA 191 04 
U.S.A. 
In the U.K.: 
132 High Street 
Uxbridge 
Middlesex UB8 1 DP 
44-895-700 1 6, Qlsss la1 

Telex: 933693 UKlSl 29-4346 

SCIENCE, VOL. 232 



w One ,3ep Mq ~d 
Experience new dimensions in 
biomedical research through the 
oculars of f i e  LeitzQ Diaplan and 
Orthoplan 2 research microscopes. 
Designed to w e t  the 
recommhdations of leading 
research microscopists around the 
world, these new microscopes 
feature: 

,Large+high stability stand f w  
rock solid siipport. 

Built-in-the-stand aperture and 
field diaphragms for true 
Koehler illumination down to 
1 . 6 ~  objectives. 
Newly designed flatfield and 
widefield objectives for 
unsurpassed brilliance, contrast 
and absolute neutral color 
rendition. 
Modular accessories for all 
imaging techniques from 
epifluorescence to  interference 
contrast. 

Findaut how Leitz Diaplan and 
Orthoplan 2 microscopes can help 
you keep one step beyond the field in 
biomedical resear*. Call or write 
for additional information or a 
demonstration to E. Leitz, Inc., 
Rockleigh, N J  07647. (201) 767-1100. 

INNOVATION 
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Unique solid matrix! f i 
@:4 P d 

All ZetaPrep housings and cartridges are 
completely sterilizable and co 
with standard equipment. Sh 
here is the ZetaPrep 100 for la- 
boratory se~amtions.  

Economics you just 

LKB's comprehensive range of ZetaPrep cartridges and 
ridge Systems lets you select different sizes, extend in series or even 
couple in parallel for virtually unlimited flow rate and process capacityL 
With DEAE, QAE and SP functional groups, you can now exploit this 
amazing scale-up potential from lab, through pilot to fullaeale industrial 
production. In biotechnology, pharmaceuticals or any other process that 
needs cost-effe~tive~fication - of proteins - and biopolyrner products. = - 
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The new 
MICRO-ISOLATOR" System: 

A revolutionary breakthrough in 
animal housing. 

A simple and versatile animal housing system 
that offers greater microbiological control than 
com~lex barrier rooms.. . but without the incon- 
venience and inefficiency that barrier rooms 
impose by limiting the movement of people 
and animals. 

- 

The Principle 

In effect, the MICRO-ISOLATOR System involves the 
use of durable filter-topped cages that function as 
"giant Petri dishes," which are only opened within a 
Class 100 workbench by personnel who observe 
aseptic technique at all times? There are many benefits 
to this unique miniaturization strategy. For example, ani- 
mals from multiple sources with different microbiologi- 
cal profiles have been housed in the same room without 
cross contamination. Likewise, investigators can 
experimentally infect animals in different MICRO- 
ISOLATORS within the same room without interfering 
with one another's research.. . and all of this can be 
accomplished without the inconvenience of requiring 
personnel to shower into or out of the room. Also, since 

all manipulations are conducted in a Class 100 work- 
bench, individuals allergic to animals are protected 
from dander and therefore are able to work in comfort. 

The complete MICRO-ISOLATOR System consists 
of the individual MICRO-ISOLATOR housing units, the 
STAYCLEAN" Laminar Flow Workbench, and the 
service cart. 

The MICRO-ISOLATOR Units 

This system consists of an autoclavable plastic cage 
and plastic filter frame with a static filter (now designed 
for rapid replacement of the filter material), plus the 
usual cage accessories. The plastic filter frame over- 
laps the bottom portion of the cage and effectively 
forms a giant Petri dish-like structure. Result: there is an 
effective protection against microbial contamination 
while still allowing for substantial gaseous interchange. 
The MICRO-ISOLATOR is, in other words, a protected 
microenvironment within any insect-controlled 
macroenvironment. 

MICRO-ISOLATOR units, fabricated of autoclavable 
plastic material, are now available for mice, rats, 
hamsters, and guinea pigs. 
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Building .the future 
Success in tissue culture and Affinity purified and mono- 

cell biology depends on creating clonal antibodies from Southern 
the right growth conditions. tissue Biotechnology Associates. Your 
Like a well constructed build- choice of fluorochrome, enzyme, 
ing, every variable - media, re- biotin, Texas RedTM or phycoery- 
agents and equipment - is vital thrin labeled or unlabeled. Anti- 
and must be carefully chosen for human, anti-mouse and other 
quality. animal species are available. 

Fisher's new Biotechnology The CLONEMASTERTM 96 
Division is dedicated to provid- well transfer device from Immu- 
ing you with the highest quality sine Laboratories makes home- 
products available, including: made devices a thing of the past. 

CellgroT" cell culture media This unique, stainless-steel de- 

from Mediatech. Convenient 1 li- vice has precision-machined 

ter bottles, liquid and powder pins that allow easy and precise 

formulations, low endotoxin lev- 96 well transfers using only 5pL 

els and prescreened for Mvco- of supernatant. 

plasma contamination. " For more information about 
Balanced salt solutions and buff- p~rpl  these products, or if you'd like 
ers are also available. - Y--- L to learn more about our new 

Mycoplasma detection kit Biotechnology Division, please 

from Gen-Probe. This simple, use the reply card, write to us 

hybridization procedure re- at: 71 1 Forbes Avenue, 

quires no culturing, no infected Pittsburgh, PA 15219, or call 

cell lines and no waiting! It 4 12-562-8543. 

takes only one hour to know for @ Fisher Scientific Biotechnology Mvision 
sure. 
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I From our local star to the ends I 
of the universe . . . . . . . . . . . . . 

T h i s  volume contains 24 articles published in Science between 1982-84, 
ranging from the solar system to the pulsars at the very edge of the observ- 
able universe. Research techniques and instruments described cover such 
diverse topics as proton decay, the Very Large Array, and the planned 
Space Station as a platform for future experiments. 

Each article is self-contained, yet as a whole, the volume reveals a broad, 
coherent, and contemporary picture of our astronomical universe. Selected 
for their depth of coverage and breadth of topics by Morton S. Roberts, past 
Director of the National Radio Astronomy Observatory, these articles are of 
interest to the entire scientific community. 

I Contents I 
I. SOLAR SYSTEM 

Sun's Influence on Earth's Atmosphere and Interplanetary 
Space, I.V. Evans 

Solar Flares, Proton Showers, and Space Shuttle, D .M.  
Rust 

Cosmic-Ray Record in Solar System Matter, R.C. Reedy, 
I.R. Arnold, D ,  La1 

Ultraviolet Spectroscopy and Composition of Cometary 
Ice, P.D. Feldman 

II. STRUCTURE A N D  CONTENT OF THE GALAXY 

New Milky Way, L. Blitz, M .  Fich, S.  Kulkarni 
Most Luminous Stars, R.M. Humphreys and K. Davidson 
Chromospheres, Transition Regions, and Coronas, E. 

Bohm-Vitense 

Dynamics of Globular Clusters, L. Spitzer, Ir .  
Magnetic Activity of Sunlike Stars, A.H. Vaughan 
Stars, Their Evolution and Stability, S. Chandrasekhar 

I l l .  GALAXIES A N D  COSMOLOGY 

Most Distant Known Galaxies, R.C. Kron 
Galactic Evolution . . .  K.M. Strom and S.E. Strom 
Rotation of Spiral Galaxies, V.C. Rubin 
Quasars and Gravitational Lenses, E.L. Turner 
Windows on a New Cosmology, C.  Lake 
Origin of Galaxies and Clusters.. .P.I.E. Peebles 
Jets in Extragalactic Radio Sources, D.S. DeYoung 
Quest for Origin of Elements, W.A. Fowler 
Dark Night-Sky Riddle.. .E.R. Harrison 

Interstellar Matter and Chemical Evolution, M .  Peimbert, IV. INSTRUMENTATION 
A. Serrano, S. Torres-Peimbert Radio Astronomy with Very Large Array, R.M. Hjellming 

Formation of Stellar Systems from Interstellar Molecular and R.C. Bignell 
Clouds, R.D. Cehrz, D.C. Black, P.M. Solomon Space Research in the Era of the Space Station, K.I. Frost 

Binary Stars, B. Paczyhski and F.B. McDonald 

400pp., fu l ly  indexed and illustrated; color  plates 

Hardcover $29.95, AAAS member  price $23.95 ISBN 0-87168-311-3 
Softcover $17.95, AAAS member  pr ice $14.35 ISBN 0-87168-275-3 

Order from Sales L)epa~.trnent, Hox A/-\, AWS, 1333 ti  Street, N\Y, \Vastlington, DC 20005. Add Sl.50 postage 
and handling per ordel.; allow 4-6 weeks for de l i \e l y .  
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NO FILTERS, NO COLUMNS, 
NO CENTRIFUGES! 

BioMag Separations are: 
Rapid 

Convenient 
No Filters, No Fouling 

No Centrifugation, NO Aerosols 

Fast and Easy for: 
Affinity Separations 
Impurity Removal 

Decolorizing 
e Hybridization Assays and Irnmunoassays 

Cell Separations, especially Depletion 

BioMag available coupled to: 
Charcoal 

Anti-Rabbit IgG 
Anti-Mouse IgG 

Arnine, Carboxyl, Sulfhydryl Groups 
Anti-Fluorescein 
Avidin or Biotin 

Protein A 

Magnetic Separator Racks for 
Microtiter Plates or Test Tubes Available. 

Applications Literature Available 

For further information call or write 

Advanced Magnetics Inc. 

Y' 45 Spinelli Place. Cambridge. Massachusetts 02138 
Telephone 16171 497-2070 

Telex: 95-1417 'TX Net\\,ork BSN Ref: HIOC 
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IN FL 
HIGH TECH 

UJORLO 
Corporations and Classrooms in 

the New Information Society 
Elizabeth L. Useem 

Are U.S. educational institutions being reoriented to de- 
velop the skills necessary for a high technology society, or 
is it a case of technological boom, educational gloom? 
This new book in the AAAS Issues in Science and Technol- 
ogy Series looks at collaborative efforts between education 
and industry in California's "Silicon Valley" and the Route 
128 corridor around Boston, and suggests ways to forge a 
stronger partnership for the future. 
Hardcover; 256pp.; $19.95, $15.95 for AAAS members 
Order directly from Macmillan, Inc., 866 Third Avenue, New 
York, NY 10022. Include your member number from Science 
label. Add $1.50 postage and handling per book. 
Published by Macmillan, Inc, for AAAS 
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SCIENCE, VOL. 

Scientists 
and 

Journalists 
Reporting Science as News 

Edited b y  Sharon M. Friedman, 
Sharon Dunwoody, and Carol L. Rogers 

T his new book in the AAAS Issues in Science 
and Technology Series examines the hu- 

man aspect of the links between scientists and 
journalists through the eyes of both. Scientists 
and Journalists is an indispensable reference 
for scientists, reporters, students, and anyone 
interested in science communication. 

Hardcover; 352pp.; $24.95, $19.95 for AAAS members 
Order directly from Macmillan, Inc., 866 Third Avenue, 
New York, NY 10022. Include your member number from 
Science label. Add $1.50 postage and handling per book. 
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The fine medifference ... 
Growing mammalian cells on a large scale is 
not easy. Some lines are more difficult than 
others. Success and failure in cell cul- 
ture are separated by a fine line. Bio- 
Response's success is based on Mass 
Culturing Techniques, the ONE 
reliable system that's flexible 
enough to accommodate 
the most fastidious cell 
lines. How do we do it? 
MCT combines in- 
oitro perfusion, in modular bio- 
custom blended reactors designed for 
low-~rotein . each cell line. Although 

- m e d i a ,  the bioreactors look dif- 
ferent -from hollow fiber 

cartridges to packed glass beds 
to stacked flat membranes-all 

maintain highly viable, highly pro- 
ductive cultures for periods as long 

as a year. The result is more biologically 
active product collected per culture volume 

in a shorter time and at a lower cost. Com- 
plementing our production capabilities are 
our product processing services. Purifica- 
tion methods devised by experienced protein 
and carbohydrate chemists meet the exacting 
specifications of our clients. Final products 
prepared in compliance with Good Manufac- 
turing Practices, range from concentrated 
cell-free supernatant to bulk material suitable 
for human injection.The "line of separa- 
tion" between success and failure gets wider 
all the time, as MCT's innovative custom 
approach outperforms other monolithic meth- 
ods. Dependable delivery, competitive pricing, 
and finely tuned service for each of our clients 
makes the difference. Success is on our side 
of the line, which is just fine with us. 

rd, California 94545, USA 
Telephone: (41 5) 786-9744 Telex: 3101005247 
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1 There's a lot of talk thbse 1 - choice: Fast Affinity Hydro- 

T 
phobic h@rac#ion Gel Fil- 

m dap ebowt whefS bkXQE+- ' Coiun& SPH GELN-E-IIIC: lox 2$0mm; tmt ion or I patible and what's not. i-lern6mg/ ml: ~ ~ w m  mm; 
Which can make your deci- Abs:280nm, 10 A m  You'll quickly narrow 

- - sioo a b u t  an LC system not - down the field. Because 
only difficult but risky only Beckman delivers full biocompatibility 

.. . So we devised a simple test that will give across the widest choice of column chemist- 
you real proof of biocon@ib;ility fies. Not only in advertisements but in your lab 

,just ask any LC manufacturer for their recov- where it counts. 
& of biological activity in the mode of your Bke our preparative HPHIC run of lactate 

New Journals from Academic Press 
BRAIN, BEHAVIOR, AND IMMUNITY 
Editor-in-Chief: Robert Ader, University of Rochester Medical Center, Rochester, New York 
Associate Editors: Nicholas Cohen and David Felten, University of Rochester, Rochester, New York 

Brain, Behavior, and Immunity presents research in a new and expanding area concerned with the interactions 
between the nervous system and the immune system at the molecular, cellular, and organismic levels. Addressing 
the relationships among behavioral, neural, endocrine, and immunoregulatory processes, both basic research in 
subhuman animals and clinical as well as experimental studies in humans will be featured. 

JOURNAL OF FOOD COMPOSITION AND ANALYSIS 
Sponsored by UNU-INFOODS 
Editor: Kent K. Stewart, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 
Assistant Editor: Margaret R. Stewart, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 
Associate Editors: George H. Beaton, University of Toronto, Canada; Ricardo Bressani, INCAP, Guatemala; 
Osman Galal, Ministry of Health, Egypt; William H .  Rand, Massachusetts Institute of Technology; David Southgate, 
Food Research Institute - Norwich, United Kingdom; Kyoden Yasumoto, Kyoto University, Japan 

The Journal o f  Food Composition and Analysis is devoted to all scientific aspects of the chemical composition of 
human foods. The journal will emphasize new methbds of analysis; data on composition of foods; studies on the 
manipulation, storage, distribution, and use of food composition data; and studies on the statistics and 
distribution of such data and data systems. 

The first issues of these journals are scheduled for publication in 1987. 
For more information, please write or call: 
ACADEMIC PRESS, INC. Journal Promotion Dept. ACADEMIC PRESS, INC. (London) Ltd. Journal Marketing Dept. 
1250 Sixth Avenue, San Diego, CA 92101, U.S.A. 24-28 Oval Road, London NWl 7DX, England 
(619) 230-1840 01 -267-4466 

ACADEMIC PRESS, INC. 
Harcourt Brace Jovanovich, Publishers 
San Diego Orlando New York Austin London Montreal Sydney Tokyo Toronto S6036 
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dehydrogenase. Notice the for real world chromatogr- 
detail and symmetry at a 136 - - aphy for the full story call 
mg load Even at high loads (1.1 gm), enzyrnaiic your local Wkrnan office: In the U.S. (800) 
activity recovery reaches 95%. No problem. 742-2345. Or write Beckma Instruments, Jnc., 

And no one offers more expertise in life - Altex Division, 2350 Camlno Ramon, San 
science instrumentation, column chemistries, Ramon, CA 94583. Telephane (415) 8f33-0511. 
applications or field support than Beckman. Offices 'in rnajqr cities worldyide. 

So why just talk about biocornpatibility when ! 

you get it standard with any Beckrnan HPLC 
system. At no extra cost. It's bio-compatibility - - "1 r. r rr =. hl 

CirA Nn 9M M R d m '  WM P!rA 

- -- -- - - 

One piece. deep drawn 
stainless steel chamber cleans 

easily No welds to . weaken . - 1 how constant temoerature or leak\ 

-rl appliances for the lab 
than anyone else in the w r l d ~  
FREE GUIDE on how to 
buy a bath plus literature. 
Write Precision Scientific. 

3737 West Cortland Street. Chicago, 
lllinois 60647 
Or call 1-800-524-9482. 

Model 183 general 
purpose bath, 37°C 
i 0.2"C uniformity. 1 

Rugged industrial grade heater 
delivers long life. maximum 

conductivity. 
A d r i b l e  

diffuser shelf. 
Steel heating unit has 

protective copper flash. Bolt- 
UEYBLR on terminals assure positive 
Am elecbical connections. 

--rW 
IU- -rmm 

Precision@Scien tif ic 
To have a representative call circle reader service number 198 

For literature circle reader service number 199 I439 



haIIy~ mmythinp you need fbr agamse ge/ DNA analysis in one small package. 

I ,, ,:. : r - l  ..- 

I *. 

Patent pending. 

Now,ywcansavebothtlme~benchspace 
in your w c h  bb. 

For the flnt time students will get 
hands-on lemming from om c l m m  statlon. 

FOTODYNEs unique new Foto/PhoresisIm system 
provides leading edge technology for recombinant DNA 
analysis. Electrophoresis, visualization end 
photodocumentation are now done at one station 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/Phoresisr8 is so complete it even comes with a 
detailed protocol. All for under $1600. For more 
technical information 
call 1-800-DNA-FOTO today. - 
1 - 1 1 1  

d 

' 
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Kelvinator Snent~fic'c 
New Ultra Cold UC927 

There% a New Star.. . 
Kelvinator Scientific's new Ultra Cold UC927 has a heavenly 
capacity of 2 7  cu. ft.. in a cabinet just 52" wide. to meet 
all your low temperature needs. With a temperature range down 
to -76OC/- 105OF and outstanding features that include 
energy efficient operation (1 4.2 running amps at 80°F): 
a 5-year compressor warranty: almond baked enamel exterior: 
automatic alarm system: triple gasketing: urethane foam 
insulation: removable center divider: newly designed. illuminated 
push-button control panel. and more! 

Write or call for FREE literature on the UC927 or our complete 
line of over 50 laboratory refrigerators and freezers. 

~ Y ~ I w I ' ~ u ~ P ~  SCIENTIFIC 
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For high speed, high resolution 
separations of proteins, polypeptides 
and polynucleotides, talk to us. 
Introducing the Perkin-Elmer 
IsoPurerM LC System. 

ance chromatography, all using 
the same system. Typically, up to 2 
grams of biological material can be 
applied in a single run. The compat- 
ibility of the system with ion exchange, 
reversed phase, hydrophobic inter- 
action, gel permeation and affinity 
columns lets you purify almost any 
biological molecule, from polypeptide 
to polynucleotide. Its 41.4 MPa 
(6,000 psi) maximum pressure limit 
handles today's highest resolution. 
columns, for complete flexibility in 
designing your own optimum purifi- 
cation strategy. 

gradients and, if desired, cleans your 
columns with one or two additional 
solutions. You can even modify 
analytical conditions for runs in 
progress with the multi-tasking soft- 
ware and remote controller: 

To learn more, please contact your 
Perkin-Elmer representative. Or, 
for literature in the U.S., call 
1-800-762-4000. 

The IsoPureTM ~ i i u i d  Chroma- 
tography System, with its totally inert 
flow path, ensures the integrity of 
your sample throughout the separa- 
tion process.Thefluid stream contacts 
only pure titanium, fluorocarbon, 
sapphire, or TEFLON" surfaces, 
providing high resistance to 
corrosion. 
Law, medium and high 
pressure columns-and high 
speed LC-in one system. 

The IsoPure LC System connects 
easily to most low, medium or high 
pressure columns. Crude extracts 
can be purified by economical soft 
gel chromatography in low pressure 
columns, followed by high perform- 

Perkin-Elmer Corp., 761 Main Ave., Norwalk, 
CT 06859-0012 U.S.A. Tel: (203) 762-1000. 
Telex 965-954. 
Bodenseewerk Perkin-Elmer & Co., GmbH, 
Postfach 1120, 7770 Ueberlingen, 
Federal Republic of Germany. Tel: (07551) 811. 
Perkin-Elmer Ltd., Post Office Lane, 
Beaconsfield, Bucks HP9 lQA, England. 
I&!: Beaconsfield (049 46) 6161. 

TEFLON is a registered trademark of E.I. du Pont 
de Nemours & Co. 
(TM) IsoPure is a trademark of The PerkinElmer Corporation. 

Plus collvenience and 
ease-of-use. 

No leaky syringe pumps to re- 
adjust, or fittings to flange. The 
IsoPure LC System automatically runs 

I3 JUNE 1986 Circle No. 200 on Readers' Service Card 1441 



Circle No. 225 on Readers' Serv~ce Card 

Sealed Sernl-Pern~anent 

zhnician 
nospher 

I IR 6as Cell 

ISG PRE( 
7 r .  r.,, . a ,  

14 on Reade 
- - - - - - - - 

(&& h ELLS, IF 
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C~rcle No. l e  rs' Service Card 
- -. - -  

Thermolyne's Remote Control Hot Plate 2200 is 
for applications that require special safety 
measures. By utilizing the remote control, the 

is safely out of any undesirable 
e and all critical corrosive components 
have also been removed. 

Glass coated cast iron top 
Choose 144 and 288 square inch 
heat surfaces 
5 ft Teflon coated line cord 

Temperature range 38 "C to 
371 T (100 OF to 700 OF) 

Port for optional 
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RECOVER SAMPLES 
FROM GELS AND 
GRADIENTS. 
CONCENTRATE 
SMALL SAMPLES 
FAST. 

Concentrate and separate 
samples from non-ionic me- 
dia such as polyacrylamide 
gels or density gradient su- 
gar solutions. You can use 
an lsco concentrator for 
proteins, nucleic acids, cer- 
tain whole cells and frag- 
ments, or any other water 
soluble macromolecule lar- 
ger than 3500 MW and 
having electrophoretic 
mobi I i ty 

The lsco concentrator 
gives you 50-fold concentra- 
tion of up to sixteen 10 ml 
samples in 90 minutes or 
less. To learn more, write or 
phone to1 I-f ree [800]2284250. 

ISCO 
Circle No. 186 on Readers' Servioe Card 

WH EATON 
I N S T R U M E N T S  

1301 North Tenth Street 
Millville, NJ 08332 

609f825-1400. Ext. 3089 

Marking a Century ot Service 
7 888- 1988 
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FREE 
b 

CHROMA TOCRAPHY - -m 
1 

-- ... ~ 
i L 

CHROMATOGRAPHY 
CATALOG 

* HUNDREDS OF REFERENCE 
CHROMATOGRAMS 

* THOUSANDS OF INNOVATIVE 
CHROMATOGRAPHIC SUPPLIES 

AND ACCESSORIES 

* LOADED WITH TECHNICAL 
INFORMATION 

CALL OR WRITE FOR YOUR 
FREE COPY 

ALLTECH 
ASSOCIATES 

APPLIED SCIENCE LABS 

2051 Waukegan Road 
Deerfield, 11.6001 5 

(31 2) 948-8600 
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Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Mainbins a dab base of referemas 
Searches for any combination of authors, yean of publication, 
reference ti* (or any words in the t h ) ,  and topks covered 
by the reference 
F~matS bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titbs Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . $1 150° 

1 VAXIVMS (native mode) . . . . . . . . . . . . s350°0 1 1  
m#iu 15OO M E ~ A L  $2000 

& DEMO 

322 Prospact Avo., Hartford, CT 06106 
(203) 247-8500 

1 Connecticut residents add 7%% sales tax. I 
Circle No. 18 on Readers' Sewica Card 

- UV light sources for all major 
spectrophotometers and detectors. 

Also inquire about our large 
variety of stock and custom cells. 

For over 20 years.. . 
UELLMA- Quality you can trust. 
Box 544, Borough Hall Station, Jamaica, N.Y. 11424 

Telephone (718) 544-9534 or (718) 544-9166. 
- 
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as long 
;sary, 
leed and . . 

cates a hand mixing 
swirl for 
as nece: 
at the sp 
angle you select. 

ent 
I en- 
-_-.:--- 

at every speed to 
sure all mixing ~psrauur~s --d 
can be accu&tely repeated. 
With the Burrell Build-Up'' System, can 
be increased with longer side-arms ariu p~auorm 
clamps for various containers. Erler 
250 ml flasks or separatory funnels 
ml can be easily attached. 

capacity 
---I -1-u 

rmeyer a1 
up to 2,o 

D2 LAMPS 

Call, write, or use Reader Inquiry Card to obtain I,,,,, , 0 8 , u ~ , o o ,  

3URREL 
!223 Fifth I - .  , 

.L COUP 
ivenue, Pit 

lelepnone: (41 2) 471 - z ~ /  

ORATlOr 
tsburgh, P i  ---- 
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1 HAZARDOUS MATERIALS 
ARE YOUR EMPLOYEES PROTECTED? 

The Hazard Communication Standard makes it mandatory that 
you inform, train and protect your employees from hazardous materials. 

We are the nation's leading supplier of safety equipment and supplies for 
handling toxic and hazardous chemicals. 
Let us help you meet these requirements. 

P.O. Box 1368 
Janesville, WI 53547-1 368 

A Division of Science Related Materials. Inc. 1-800-356-0783 

Call or write for our 1986 Catalog Today! 
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Haw you ever had an idea that could never know when you'll need some- 
change the world,only to have someone thmg from another field.With Dialog, 
else beat you to it? After months of it's all available instantly. 
painstaking research, there's n o w  

already exist, you'd just have to invent it. 
DIAUXmis the onhe  inforrna- To find out about Dialog noy call 

tion system that can give you a flying 800-3-DIALOG. Or write:Dialog,Dept.21, 
head start on your competition.Dialog 3460 Hillview Ave., Palo Alto, CA 94304. 
goes right to the source, with 10 to 15 
years of data on every subject, from 
aerospace to zoology. Even if you're 
in a specialized area of research, you A subs~d~ary of Lockheed Corp. 

ON YOUR IBM PC 

New digitizing tablet with 
Sigma-ScanTM measurement 

software. $1195 
Cat #MI1 - 12" x 12" system 

Resolution of .025 mm, accuracy of 
at least .25 mm. Comes with state- 
of-the-art software for area, linear, 
perimeter, length of curvy line, and 
angular measurements. X, Y point or 
stream digitizing. Descriptive statis- 
tics. Transfer data to other programs 
in standard ASCII or DIF format. 

This and other new Microcomputer 
Tools for the Scientist. Call or write 
today for FREE catalog. 

JANDEL SCIENTIFIC 
2656 Bridgeway, Sausalito, CA 94965 

800-874-1888 
(In Calif. call 415-331-3022) 
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A61N6 PROCESSES IN ANIMALS 
BROOKHAVEN SYMPOSIA IN BIOLOGY 

NUMBER 34 

will be held at 

BROOKHAVEN NATIONAL LABORATORY 
Upton, Long Island, New York 11973, USA 

on 

October 19-22, 1986 

Topic: A Comparative Approach t o  Aging 

Sessions will cover: 
Genetic and Environmental Determi- 
nants of Longevity 
Evolutionary Theories in Gerontology 
Mathematical Interpretations of Surviv- 
al Curves 

Registration fee: $300.00 
(Non-refundable after September 30, 1986) 
Includes dinners, accommodations and Sympo- 
sium proceedings 

For full information and registration forms, 
please contact: 

H. Z. Kondratuk 
Biology Department 
Brookhaven National Laboratory 
Upton, L.I., New York 11973, USA 
Telephone: (516) 282-3415 
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