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Galaxy dynamics 

G ALAXY formation is a continuing 
process (cover); its dynamics 
are becoming clearer through a 

combination of new space observations 
and computer-generated models (page 
227). The complex orbits of galaxies 
apparently provide them with opportu- 
nities for close encounters with each 
other; they also interact with clouds of 
hot gases and satellites. Data gathered 
in 1983 by the Infrared Astronomy 
Satellite support the concept that colli- 
sions and mergers of galaxies, accompa- 
nied by star and quasar formation and 
the emission of great amounts of infra- 
red energy, are regular and frequent 
events. Schweizer describes forces that 
may act during collisions and mergers, 
those which culminate in the "violent 
relaxation" that precedes the establish- 
ment of each new equilibrium config- 
uration, and features of galaxies-such 
as tidal tails and ripples-that provide 
evidence for past merger events. These 
details of the origin, evolution, struc- 
ture, and fate of galaxies suggest that 
not all galaxies were produced after a 
single Big Bang. 

Industries, universities, 
and biotechnology 

B IOTECHNOLOGY companies in- 
vested about $120 million in uni- 
versity biotechnology research 

laboratories in 1984, about 20 percent 
of the total dollar investment that year; 
this contrasts with the contribution 
(about 3 to  4 percent annually) of in- 
dustries to  other types of university 
research (page 242). Blumenthal et nl. 
analyzed the relations of 106 biotech- 
nology companies with university labo- 
ratories. Nearly half the companies sup- 
ported university research in 1984. 
Benefits to  the companies were seen in 
the abundance of patent applications 
(two to four times as many applications 
per dollar invested in university as in in- 
house research) and trade secrets gener- 
ated, which may translate into financial 
gain. Most arrangements were for 2 
years or  less and could have the long- 

range effect of shifting some university 
research from basic toward applied 
studies. Relations of university re- 
searchers with firms and with govern- 
ment sponsors differ. The generation of 
trade secrets may jeopardize a funda- 
mental scientific and academic value, 
the free exchange of information. It is 
considered desirable that the govern- 
ment, which is the major sponsor of 
biotechnology research in universities, 
remain so. 

Acid fog 

H YDROXYM ET HANESULFONATE 
ion (HMSA) is a strong acid 
that can form in fog and cloud 

water in regions with sulfur dioxide air 
pollution (page 247). The fog and 
cloud droplets may then transport the 
pollutant to distant sites. HMSA forms 
when the pH of water droplets is at 
intermediate values and when sulfur 
dioxide is abundant; it is thcn best 
preserved in droplets by acidification 
and serves as an important reservoir of 
reduced sulfur. Munger et al. used ion- 
pairing chromatography to measure 
HMSA in fog droplets collected at two 
sites in the southern San Joaquin Valley 
of California. There the oil industry 
generates the precursors for HMSA for- 
mation, and the humidity is high 
enough for droplets to form. Concur- 
rently, the agriculture industn gener- 
ates ammonia, which neutralizes the 
droplets and promotes decay of HMSA. 
Droplets from the site closer to  the 
source of sulfur dioxide pollution had 
more HMSA, formaldehyde, and rc- 
duced sulfur than droplets at the more 
distant site, but at both sites there was 
evidence for the pollution-generatcd 
compound. 

Ice and the martian 
terrain 

F LOW of surfice materials on Mars 
aided bv ground ice may have lcd 
over time to the softening of the 

planet's terrain (page 249). Squyrcs and 
Carr used images collected by the Vi- 

king Orbiter to map landforms on 
Mars. Ground ice and water, generally 
thought to  have once been widely dis- 
tributed on Mars, appear to have mi- 
grated to higher, colder latitudes. Char- 
acteristic features called lobate debris 
aprons, concentric crater fill, and terrain 
softening formed as a result of ice. Their 
distribution supports the idea that ice 
creep varied with climate and that ice 
was unstable in the warmer equatorial 
regions but stable at higher latitudes 
where temperatures are below the frost 
point. Thus, with a cooling of the mar- 
tian climate, desiccation has taken place 
at the equator while a stable ice layer 
has formed at the higher latitudes. An- 
other explanation for the terrain soften- 
ing--deposition of sediment by wind- 
is considered a less likely cause of the 
distinctive patterns observed in the mar- 
tian terrain. 

Rearranged genes in 
leukemia 

G ENES for P I  interferon and for a 
cellular proto-oncogene are 
among those repositioned on 

chromosomes of patients with acute 
monocytic leukemia (page 265). Hy- 
bridization techniques showed that the 
interferon genes, normally clustered on 
human chromosome 9, were split: the a- 
gene cluster remained on chromosome 
9, while the P I  gene was translocated to  
chromosome 1 1. The c-ets- 1 proto-on- 
cogene, normally found on chromo- 
some 11, was found on chromosome 9.  
Exactly how these genes in their new 
locations participate in the malignant 
transformation of acute monocytic leu- 
kemia is not known. Diaz et al. specu- 
late that when the oncogene is translo- 
cated near the interferon cluster, regula- 
ton7 sequences that activate the interfer- 
on gellcs may also activate the 
oncogene. Although proliferation of 
monocytic cells is not likely to represent 
overactive genes of the interferon sys- 
tem (since this system typically pro- 
duces antiproliferative effects), prolif- 
eration could occur if the activated 011- 

cogcne stimulates an alternative path- 
wav that generates tumor cclls. 
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The Social Process of Science 

"B eing well-informed about science is not the same thing as understanding 
science." Therewith, James Bryant Conant discounted the popular interest in 
science roused by the thunderclap that ended World War 11. Now as then, in a 

world transformed by the application of scientific knowledge, people put that knowledge in 
the same category with what they know by revelation or other received authority. What 
needs to be understood is how, scientifically, we come to know what we know. 

Scientists know nothing for certain. The advancement of science is a social process, a 
public process, and yet an intensely private one. Societies that would enjoy its material 
benefits must understand science in both its aspects. 

"The truth of an idea," William James perceived at the turn of this century, "is not a 
stagnant property inherent in it. Truth happens to an idea . . .[by] the process o f .  . . its 
verification." In the private process, the scientist must face the singular loneliness of the 
sovereign. He can accept no authority but his own conscience and judgment. 

The work proceeds in ways very different from that suggested by its impersonality in 
formal publication. "The process I want to call scientific," the physicist Percy Bridgman 
wrote, "is a process that involves the continual apprehension of meaning . . .accompanied by 
the running act of checking to be sure that I am doing what I want to do, and of judging 
correctness or incorrectness. This checking and judging and accepting . . . are done by me 
and can be done for me by no one else. They are as private as my toothache, and without 
them science is dead." 

The intensity of this private process-its toothache-is raised by the fact that it is 
integrally public. It is intended for publication. Without publication, science is dead. 

Upon publication, verification of the work proceeds. As the sociologist Robert Merton 
has observed, "Only after the originality and consequence of the work have been attested by 
significant others can the scientist feel reasonably comfortable about it." Merton's term for 
this public process is " 'Communism' . . . . The substantive findings of science are the 
product of social collaboration and are assigned to the community . . . . The scientist's claim 
to 'his' intellectual 'property' is limited to that recognition and esteem which, if the 
institution functions with a modicum of efficiency, are roughly commensurate with the 
significance of the increment brought to the common fund of knowledge." 

The remarkable fact, established by the open public record of science, is that this social 
process functions with high efficiency. It is not that scientists are more dedicated, honest, 
and selfless than other citizens; they are disciplined to behave that way by their collabora- 
tion. Error and fraud are exposed sooner rather than later by the communal process of 
verification. With equal reliability the consensus of the community distinguishes the 
significant from the trivial. This is the more remarkable considering what Merton calls "the 
basic uncertainty of genuinely independent originality in science." 

Thus Niels Bohr was once prompted to observe of a radical and ba&g proposal by the 
aging Werner Heisenberg: "Yes, it is crazy, but it is not crazy enough!" 

It has been said that science will flourish only in a society that cherishes its norms. The 
reason, openness, tolerance, and respect for the autonomy of the individual that distinguish 
the social process of science, however, are norms desirable in every human community. They 
describe a world in which, we can agree, all of us want to live. 

Happily, the social process of science brings along the means to realize its values. For it 
finds convincing verification in the technologies it begets. During the past four centuries 
science has been liberating increasing numbers, now nearly one-third, of mankind from toil 
and want and even from submission to received authority. No national constitution written 
in this century has failed to hold out the promise, at least, of political and economic 
democracy. The people of the world-if nations can keep the peace-may see this revolution 
in the condition of man its promise in the next century.-GE~~m PIEL,* Chairman, 
Scient$cArnerican, 415 Madison Avenue, New York 10017, and President, AAAS. 

- 

T h l s  emtorlal~s excer ted from a pubhc lecture glven at Moscow State (Lomonsov) Umverslty, Moscow, U.S S.R., 
on 25 November 1985: on the occaslon of the conferral by the unlverslty of the degree Doctor Honons Causa 
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' Nlonoclonql Antibodies and ~eyond 



Sm~th ICllne Wrench Laboratories 

Announces 

the Fourth in Its Series of 
Annual Research Symposia 

Co-Organizers: 

George Poste and Stanley T Crooke 

New Frontiers in the Study of 
Gene Functions 

April 8 - 10, 1986 

Sheraton Valley Forge Hotel 
King of Prussia, Pennsylvania 

Program 

J. Alwine M. Gellert G. Khoury S. Tilghman 

R. Axel C. Gross M. Rosenberg R. Tjian 

S. Benkovic D. Hogness G. Rubin R. Weinmann 

G. Felsenfeld L. Hood R. Sauer H. Weintraub 

G. Fink R. Jaenisch M. Shulman H. Westphal 

For Additional Information and Registration Forms, Contact: 

Ms. Buff Biddle 
Symposium Coordinator 

Post Office Box 7929 
Philadelphia, Pa. 19 101 

O=continuity of life A=quest for knowledge O=resolution 



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 prod- 
enough to accommodate uct har- 
the most fastidious cell vest and 
lines. How do we do it? extensive 
MCT corrlbines in- 

low-protein each cell line. Akhough 
m e d i a ,  the bioreactors look dif- 
contin- ferent-from hollow fiber 

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- 

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.7'he "line of separa- 
tion" between success and failure gets wider 
all the time, a s  MC'T's innovative custom 
approach outperforms other monolithic meth- 

makes the difference. Success is on our side 
of the line, which is just fine with us. I 

I Circle No 25 or) Heciders Service Card I 



NAPCO'S N W  DELUXE UNE. 
ADVANCNG EQUIPMENT EXCELLENCE.. . X--17 THEN SOME. 

NAPCO introduces the top of its line. . . a collection of 
leading-edge laboratory instruments-incubators, ovens, 
autoclaves, glassware washers, refrigerators, test chambers, 
water baths, and accessories-built expressly to provide 
higher performance, operate with more precise efficiency, and 
be more reliable in-service than any other comparable equip- 
ment. Now, when your work can't tolerate drifting tem- 
peratures, uneven air flows, sagging humidity, or machine 
inaccuracy of any kind, you have an answer: Deluxe Lie. 

Deluxe L i e  products provide all-digital, microprocessor 

control of temperature, CO,, oxygen and RH values; and dis- 
play settings on bright LEDs. All environmental parameters 
are constantly monitored, drifts compensated for, and tem- 
perature and gas precisely leveled. Some units, like the 7000 
Series Incubators, are even plug-compatible with personal 
computers, so you can check cultures from home or around 
the world. 

Even the way we build the Deluxe Line is advanced. 
NAPCO's new, automated manufacturing facility (john, above, 
manages it) has engineered component prep and unit assembly 





As simple and friendly as soft gel 
chromatography. Powerful and 
productive as HPLC. Now uniquely 
combined into one totally new and 
radically different system. ULTRO- 
CHROM GTi. To separate, purify, 
quantitate and recover proteins, pep- 
tides, nucleic acids and even carbo- 
hydrates. With biological activity 
that can reach 100 %. And in runs 
that only take minutes. 
From pump heads to fraction collec- 
tor, GTi means glass, titanium and 
inactive polymers. Giving you bio- 
compatibility for complex protein 
mixtures. Replacing stainless steel 
at  every liquid interface. Securing 
protection against buffers. Against 
corrosion by halide ions. Against 
denaturization by organic solvents. 
But with all the performance of a 
truly advanced and highly proven 
HPLC pump. 
Meeting all your needs for multi- 
dimensional separation. Beginning 
with GFC. Switching columns for Ion 
Exchange, and then again for Hydro- 
phobic Interaction Chromatography. 
Getting you higher resolution and in- 

creased purity all the way. With rapid 
analysis of sample complexity, conti- ( 
nuously progressive purification and 
successful isolation of your impor- 
tant biomolecules. Completing sepa- 
ration strategies in hours instead of 
days. Solving particular problems 
with the most appropriate chromato- 
graphy. Even reversed phase 
including microbore and fast LC. On 

just one system with 
unlimited potential. 
Giving you the 
most versatile chro- 
matography in the 
world. Already be- 
ing used by hund- 
reds of biochemists. 
Getting them more 
results. 

~ u c h  faster. F 
Much simpler. 
More reliably. One word 
says it all. GTi. You'll find it 
solving problems faster and better 
than any other separation system 
available. Get in touch with LKB. 
You're in for a winner. 

I 
LKB-Produkter AB, Box 305, S-16126 Bromma, Sweden. Tel. +46(8)9800 40, telex 10492 

Antwerp (03) 218 93 35. Athens-Middle East +30 (1)894 73 96. Copenhagen (01) 29 50 44. Hongkong (852) 5-555555 
London (01) 657 88 22. Lucerne (041) 57 44 57. Madras (044) 45 28 74. Moscow (095) 255-6984. Munich (089) 85 830 

Paris (01) 64.46 36 36. Rome (06) 39 90 33 Stockholm (08) 98 00 40. Tokyo (03) 293-5141 . Turku (021) 678 111 
Vienna +43 (222) 92 16 07. Washington (301) 963 3209. Zoetermeer (079) 31 92 01 

Over 60 qual~fled representatives throughout the world 



ADVERTISEMENT ADVERTISEMENT ADVERTISEMENT 

Product News from Carl Zeiss, Inc. 

Zeiss Instrumentation for the New Biology 
Observe, analyze, quantify, heat, manipulate and 

inject with advanced systems from Zeiss. Here are some of them: 

Faster, More Accurate 
Micromanipulation/ 
Microinjection 

For faster, more accurate results in 
bioresearch involving micromanipula- 
tion and microinjection, Zeiss has 
combined a Zeiss inverted microscope 
with an electrically-operated micro- 
manipulator, a high speed microinjector 
with three adjustable injection pres- 
sures, and a controlled temperature 
stage, all in a single compact work- 
station. The systems areavailablewith a 
choice of theZeiss IM, IM 35 or ICM 405 
Invertoscopes. 

E a u i ~ ~ e d  with DC motorcontrols, the 
~icromani~ulator offers exceptionally 
smooth. res~onsive and vibration-free 
X, Y ,  and z movement at speeds ranging 
from 0 to 0.1 mm/sec. For positioning of 
X-Y movements parallel to the stage 
plate a special holder permits precise 
mounting of the micromanipulator at 
any elevation to the right or left of the 
stage plate. 

With three adjustable injection pres- 
sures for holding, injecting and cleans- 
ing, the Microinjector 5242 increases 
injection rate from the 100 cells a day 
typical of manual systems to 500 cells 
per hour. Otherfeatures: dosages in the 
picoliter range; an LED display of 
number of injections, pressure, mode 
and automatic or manual time; an 
acoustic signal when the injection 
sequence has been completed. 

The Heating Stage M has built-in 
transistors (no electrical interference) 
and a temperature range of 3 C above 
ambient to approximately 50 C, with a 
stability of better than 0.2 C. The 
control unit monitors both programmed 
temperatureand actual temperature for 
the heating stage and preheating plate. 

The new Zeiss Micromanipulation/ 
Microinjection Systems provide the 
researcher in physiology, cell biology, 
neurobiology with a complete work- 
station capable of transfering materials 
into the living cell with new levels of 
speed and accuracy. 

EM 902: New Tool for 
Biomedical Research 

The Zeiss EM 902 is an advanced 
analytical TEM that enables biomedical 
researchers to localize specific ele- 
ments in the ultrastructure of tissues 
andcells. In employing a newtechnique, 
Electron Spectroscopic Imaging (ESI), 
the EM 902 operates on the principle 
that electrons in various elements - 
nitrogen, oxygen, phosphorus, calcium 
and sodium - exhibit different levels of 
energy loss. A fully integrated electron 
energy-loss spectrometer registers the 
electron energy-loss spectra (EELS) of 
a specimen, producing a high-resolution 
distribution map of the elemental 
components. The newTEM achievesan 
unprecedented point resolution as low 
as 0.5 nm. 

Extremelv s i m ~ l e  to oDerate, the EM 
902 is suitable for research and routine 
applications. Besides the ESI technique, 
the EM 902 can be used for contrast 
enhancement on thin unstained sec- 
tions, on thick sections up to 1 ,um (the 
chromatic aberration equals that of a 1 
million volt TEM), and for unlimited 
conventional electron microscopy. 

New UMSP Microscope 
Photometer System 

Flexible in design and easy to use, the 
new Zeiss UMSP System for high- 
resolution quantitative microscopy 
offers the bioloaical researcher maxi- 
mum problem solving capabilities. 

The UMSP System teams the Zeiss 
UEM microscope with a modified IBM 
PC/XT, and user-friendly, state-of-the- 
art software developed for spatial and 
spectral analysis. Data acquisition is 
accomplished throug h either solid state 
camera or photomultiplier tube (PMT) 
depending on the specific application. 
The system can be configured with 
other Zeiss microscopes such as the 
Universal and Standard 16. 

Powerful applications software such 
as the biologically-oriented Image Scan 
enable a researcher to measure the 

grey level distribution and thereby 
generate a density map of a single cell. 
Simplicity in design of all hardware and 
software gives the user clear, logical 
and functional sequences for easy use 
and adaptable control of the system. 

Video-Enhanced Microscopy 
for Submicron Observation 

New techniques of video-enhanced 
microscopy from Zeiss allow the re- 
searcher to detect and record intra- and 
intercellular details at the submicron 
level. The recommended systems 
combine the famous Zeiss Axiomatm 
microscope with a choice of compatible 
video units. 

The unparalleled mechanical stability 
of the Axiomat microscope and its 
internally corrected planapochromatic 
lens produce the excellent image quality 
at high magnification required by 
techniques such as the ~atented Allen 
video-Enhanced contrast (AVEC) 
method. 

Features such as zoom capability can 
vary the image transfer as desired, 
optimizing the size of the specimen on 
the TV monitor with no loss of resolution. 
The image is further enhanced by elec- 
tronic manipulation of the video signal. 
The instrument's single set of objectives 
covers the range of most commonly 
utilized optical techniques: brightfield, 
darkfield, phase contrast, POL and DIC. 

In the inverted configuration for biol- 
ogical applications, the Axiomat micro- 
scope is connected to a video system 
by an optical interface developed by 
Zeiss. 

For further details on these and other 
Zeiss products, contact your Zeiss 
Dealer. Call (914) 747-1800 for the 
name of the dealer nearest you. 

For l i t e r a t u r e  c i r c l e  reader s e r v i c e  number 27 
o r  a demons t ra t ion  c i r c l e  rcadcr  s e r v i c e  number ; 



Tales of Chemists. 

The Amino Acid Story 

"I needed the speczJizty of ion exchange 
with the speed of fmederivatization 
HPLC metM." 

"Ion exchange is really specific for analyzing Cell CIII~UIX Medium 

amino acids in complex samples like cell cul- 
ture media. The problem is that it's just too 
slow. So I investigated prederivatization 
HPLC. It was faster, but now I had interfer- 
ences to contend with. Not to mention all 
the time I ended up spending on sample 

I 
preparation. 

"The other day I finally discovered the best 
of both worlds. It's called Dionex. Now I get 
fast analysis, excellent specificity and repro- 
ducibility with precious little sample prep. 
Most of the time I just dilute, filter, and inject. 

"Also, with column switching I can use my 
Dionex to analyze organic acids, carbohy- 
drates, organic amines, and inorganic ions." 

PO. Box 3603, Sunnyvale, CA 94088-3603 (408) 737-0700 THE ION EXPE 





cytotoxicity'and all 
guaranteed sterile. 
won't introduce any v 
ables whatsoever into y 
work. Nalgene Filterware ... 
the name you've trusted fo 
20 year 



One step 
Leitzo broke the mold for 
conventional inverted 
microscope design with the 
introduction of the Fluovert and 
Labovert microscopes. They 
represent a giant leap forward in 
the evolution of the perfect 
inverted microscope. 

Using the exclusive Reinheimer 
principle the Labovert and 
Fluovert microscopes bring the 
time proven advantages of the 
upright microscope to  inverted 
microscopy. 

beyond 
See for yourself why Leitz is the 
natural selection for your next 
inverted microscope. For 
additional information or  
demonstration call o r  write 
E. Leitz, Inc., Rockleigh, N J  
07647. (201) 767-1 100. 



in the United States and Canada: Genzyme Corporation, 75 Kneeland Street, Boston, MA021 11, (617) 451 -1923, TLX: (U.S. 25) 201223 
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I gradier An Isco Isc matographs offer top value. . computer-controlled, tm 
variable detector will easily give you the same performance and capability as top-selling systems 
priced at 65,000 to $10,000 more. You'll get great value with any Isco HPLC systel 
analytical, microbore, or prep. 

And top reliability. We've made over 50,000 detectors, pumps, fraci 
collectors, and related instruments to earn our reputation for 
dependability. We back it up with the best warranty 
offered anwvhere - three years, parts and labor. 

Find out how much value Isco gives you by sending 
for a comparison of the leading HPLC systems. 
Write Isco, Inc., P.O. Box 5347, ! 
Lincoln, NE 68505. Or call toll free 
(800)228-4250 (except NE, AK). 
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A BIG DEAL 
JUST GOT BIGGER. 

Buy 2 or more boxes of low-priced UnifloTM 
syringe filters and receive a special gift from S&S. 
When you purchase new Uniflo 
high-recovery syringe filters 
between now and December 3 1, 
1985, you can also recover a tidy 
little windfall for yourself. 

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

Uniflo filters combine low pro- 
tein binding and a pure cellulose 

acetate membrane for high sample 
recovery and a process volume of 
up to 125 ml. The filters are steri- 
lized using gamma radiation, elimi- 
nating all possible hazards from 
ETO (ethylene oxide) residues. 

Uniflo filters are available in four 
pore sizes, color-coded for easy 
identification. They're pyrogen- 
free, 100% integrity-tested, have a 
low hold-up volume and are suita- 
ble for both clarification and sterili- 
zation procedures. Individually 
blister-packed in convenient 
dispenser boxes. 

Send today for technical details 
on Uniflo filters, information on 
how to get free samples, and a 
description of S&S bonus gifts. 

Premlum offer val~d an the U S and terrltorles only Schleicher & Schuell 
Schle~cher & Schuell, Inc , Keene, N H 03431 800-245-4024 603-352-3810 Innovators in Separation Science 
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Introducing cellgrolu cell culture media, now TM extend for three passages on : cell line! 
available through major scientific distributors. c .p diploid and two heteroploids. Plus. selected media 

We understand that the last thing you need to are hybridoma-tested, at no extra cost. 
worry about is another variable--especially in the cell culture We also test for endotoxins by the LAL chromogenic assay. 
media you use. That's why Mediatech developed cellgro.l" Our release standard for liquid media is 1 0.25 EUlml (.025 

To make cellgrolu the best, we go beyond required standards. nglml, reference FDA standard EC-5). Anything else is 
We start with water for injection--even our steam is pure. In not acceptable for release. Final biological tests include in-house 
production, we use sophisticated monitoring systems, a highly- membrane filtration for sterility and mycoplasma testing per- 
automated Class 100 dispensing room, and 316L stainless-steel formed outside the facility. 
lined ovens, tanks and piping. All these measures optimize For special formulations, test results by lot, and technical 
sterile conditions and make low endotoxin levels the norm- assistance, call 1-800-CELLGRO. Contact your local scientific 
not the exception. disuibutor for price and order information. 

Extensive product testing and stringent release standards Cellgrolu will change the way you think about media. Get 
assure consistently high quality. Functional tests on all media the right solution to work for you. 

MEDlATECHlDIVlSION OF SYBRON CORPORATION 13884 Park Center Road, Herndon, Virginia 22071 1-800-CELLGRO 
~ e l l ~ r o ? ~ ~ u a l i t ~ ,  Consistency, Availability. 
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A world-wide scientitic ~ r e s - ~ o n o  Symposta IS an mdepcngqt ~$4 
foundation, created in 1971, to promote research organization scientific research in aU disciplines 

for human health and welfare, w h i ~ h  eontribute towardsImi,~oving~harnan h d t h .  
This aim is putswed by means A center for promotion . .  ofcc~psse s~  mums, w m i n a ~  

scientific and cultural activities. a d  specialized ~tudies. 

THE ( \RE TO MEET I'0 KNOW, 

mte~ 1~ Ifor I9 

Uologial Regntation of Cell M e n l i ~  Recent A d v a ,  , _ I r e d  degnlati ~d 
th International ChPlone Conference Function 
Nan, March 3-6 Madrid, Sept. 19-20 
cientific Organization: E.E. Polli (I) Scientific Organintion: M. Lipsett (USA), 
nd O.H. Iversen (N) G. Chrousos (USA) and L. Loriaux (USA: 
Re Control of Follicle Development, OvalPtbo Fertility Replation Today a d  Tomonow 
nd Luted Fondion: Lessons from In Mtro Stockholm, %pt. 29-30, Oct. r 

.'ertilization dcientific Organization: E. Diczfalusy (S) and 
Paris, April 7-9 M. Bygdeman (S) 
Scientific Organization: F. 

4 
4 

A.H. DeCherney (USA) v 
Dexrmeth~sone-Suppressible Hypeddosteronism 1 
Rome, June 5-6 
Scientific Organization: M.I. New (USA) 
Cortifoederoids rod Peptide Hormones in 
Hypertension 1% WeTLW = TX$%$ 
Mannheim, Sept. 6@$fs&$wyf$$G DO YOU know all the advantap that 
Scientific 0rgani~ation:~k.G. Blghen ( ~ b ~ j ,  the ~ r e s - h o  Symposia Congress Card offers? 
F. Mantero (1) and P. Vecsei (D) Please fill in tbis form and mail to Ares-Semno Svmmeia for infomath 



MASSCOMPgs new Micro Supercomputers. 
You never know where they'll turn up. 

Now you can take affordable 
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 supercomputers for faster, 
more accurate data acquisition 
at a lower cost. And as your 
productivity skyrockets, you 
spend less time waiting 
for critical data from main- 
frames, FM tapes and test 
instrumentation. 

Our unique one megahertz 
sampling rate and high preci- 
sion real-time interfaces deliver 
the performance required for 
laser optics, acoustic research, 
shock and vibration monitoring, 
and many other high speed 
transient applications. 

PRICE: 
$15,000-$250,000 

PERFORMANCE: 
.7 to 10 MIPS 
625K to over 12,000K Whetstonesl 

second 
Up to 13 Mflops 
1,000,000 sampleslsecond - 

data acquisition 
1-4 CPU multiprocessing 

RELIABILITY: 
Less than 1 hardware failure per 

year average 
UNIQUE FEATURES: 

Realtime UNIXmoperating system 
68020 multiprocessing 
Triple Busm architecture 
Multiple graphics, networking options 

Thanks to MASSCOMP's real- 
time version of the UNIXTM 
operating system (RTUTM) 
and concurrent 32-bit multi- 
processing 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 interfaces, floatina 

They're in a class by themselves. 

r 9 I I I I 9 9 9 9 I I I 9 9 9 9 9 9  

For more information call us or send this coupon. SCI  1-17 1 
I I 

I COMPANY PHONE I 
I ADDRESS I 
I CITY STATE ZIP I 

- 
point and array processors, 
and high resolution graphics 
displays. 

If your application requires 
high speed data acquisition, 
compare our price/performance 
to the competition's. Your next 
acquisition will be a MASSCOMP 
micro supercomputer. 

The Micro Supercomputer Company 

800-451-1824 
617-692-6200 

One Technology Park, Westford, MA 01886 

MASSCOMP, RTU, and Triple Bus are trademarks of 
the Massachusetts Computer Corporation. UNlX is 
a trademark of AT&T Bell Laboratories. 
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Call for Symposium Proposals 
Chicago Meeting 

AAAS members are invited to submit symposium proposals for 
the ne-t Annual Meeting in Chicago, 14-19 February 1987. Please 
complete the form below, attach a "Synopsis of Objectives" (about 
200 words), and send it to us not later than 15 April 1986. 

We are particularly interested in symposia dealing with the latest 
developments in science and technology, and the implications of 
these developments for society. Coordinated contributed paper ses- 
sions are also welcome; inquire for details with this submission. 

All symposium proposals are subject to review. If the information 
submitted is inadequate for reviewing, the proposal will be returned. 
Endorsement (sponsorship) by a AAAS Section Committee ex- 
pedites the review process. It is therefore in the interest of the 
proposer to send a copy of the proposal to the appropriate Section 
Secretary (see "AAAS News" section in Science for names) for 

14-19 February 1987 
endorsement at the same time the original is sent to the AAAS 
Meetings Office. 

Speakers should not be confirmed at this time; however, suffi- 
cient information about probable speakers and their topics should be 
provided to allow for evaluation of the proposal. Please note that 
AAAS does not pay honoraria to speakers. 

Some Deadlines 
June: You will be notified about acceptance, conditional accept- 

ance, or non-acceptance of your proposal. Further information will 
be provided at that time. 

July: Preliminary programs with confirmed speakers are due. 

October: Final program copy, suitable for publication, is due. 

PRINCIPAL ORGANIZER (who will receive correspondence): TELEPHONE 
(Area Code) (Number) 

NAME AFFILIATION 

Return this form to: 
AAAS Meetings Office 
1333 H Street, N.W. 
Washington, D.C. 20005 
~ ~ l ~ ~ h ~ ~ ~ :  (202)326-6450 

MAILING ADDRESS 
(51ree11 (('II) & 51a1el (Zip Code) 

CO-ARRANGER ( i f  applicable): TELEPHONE 
(Area Code) (Number) 

NAME AFFILIATION 

PROPOSED 
SYMPOSIUM 

Submit not later than 15 April 1986 

a 
A 
S 

MAILING ADDRESS 
(Slrecll ICtlh & Slalel (Zip Code) 

ANNUAL MEETING 
Chicago 
14-19 February 1987 

TITLE OF SYMPOSIUM -- 

SPONSORSHIP (AAAS Section, No, of  3-hr. 
Office, or Affiliate only) Sessions 

Presider 3. Speaker 

Affiliation Affiliation- 

Topic 

1. Speaker 4. Speaker 

Affiliation Affiliation 

Topic Topic 

2. Speaker 5. Speaker 

Affiliation Affiliation 

Topic Topic 

PLEASE ATTACH SYNOPSIS OF OBJECTIVES OF 
PROPOSED SYMPOSIUM (APPROXIMATELY 200 WORDS). 



ORGANIC 1 
FLUORINE I 

COMPOUNDS I 

Over 400 compounds (including 
100 new listings) available in our new 
36-page catalog! 
Send for your free copy today. 

MORTON THIOKOL, INC. ~ l f a  hoducts 
152 Andover Street, Danvers, MA 01923 
(617) 777-1970 
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\  PUBLIC^* 
QUALITY 

CHARTS AND 
GRAPHS 

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

-I w OD0 - IS 

Error Bars Smooth lines, 
Clean diagonals Movable 
Labels Log and Semi-log scales 
a n d m o r e . .  . 
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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I SCIENCE 
Posters 

The following posters of Science 
covers are available: 

30 March 1979, Tropical flowering 
tree; 

23 February 1983, Landsat photo 
of Detroit, Michigan; 

29 July 1983, Cheetah; 
2 December 1983, Snowshoe 

hare; 
23 December 1983, Cathedral 

windowlDNA molecule. 

Combination of space covers in 
scroll format: 1 June 1979, 23 No- 
vember 1979, 10 April 1981. 

I Price is $5 each (prepaid). 

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

MULTI-SAMPLEJLARGE VOLUME 

200 VIAL SPEED VAC 
FOR RESEARCH AND CLINICAL LAB 

Applies both vacuum and 

virtually .,, ," 
centrifugal force to hold 

I 

solids recovery solids while evaporating 
solvent. Proven over years of 

No bumping or reliable service. Complete 
foaming losses line of accessories includes 
Handles oversize vacuum, traps to - 9OoC, 
containers heating, switchover-to- 

vacuum pump system, and 
Special microplate extensive rotor library 
rotor ~ncluding our special 

8-Microplate Rotor. For 
complete details and 
ordering information, 

call or write: 

INSTRUMENTS, INC. 
110-103 Bi-County Blvd., Farmingdale, NY 11 735 (516) 249-4600 

Circle No. 30 on Readers' Service Card 



ASYST high-resolution graphics now include error New color graphics enhance comparison of 
bars, labels, axes, grids, and multiple colors. experimental data with filtered data. 

ASYSTaxonometric plots simplify analysis of 
complicated 3-dimensional surfaces. 

Contour plotting adds an alternative approach to 
meaningful 3-D representation. 

ASYST adds new muscle. 
More hardware support, more analysis 

capabilities for the IBM PC. 
ASYST" Scientific Software turns your 
IBM PC,XT," AT, or campatible into a 
complete scientific workstation. And 
now it's even more versatile, with: 

Expanded analysis capabilities 
High-resolution color graphics 
GPIB/IEEE-488 hardware support 
Axonometric and contour plotting 

*Additional A/D hardware support 
Minicomputer speed and precision- 
at a fraction of the cost. 
ASYSTon an IBM PC does a 1024-pt. 
FFT in less than 3 seconds (as fast as 
1.2 on some compatibles). For the same 
task, an optimum performance routine 
on a DEC 1 1/23 + minicomputer using 
FPF 11" took 2 seconds-at 5 times 
the price! 
Built-in routines. Full programmability. 
Straightforward, pre-programmed com- 
mands, such as XY.DATA.PLOT, FFT, and 
A/D.IN, put you in total control right 
away. Commands can be used interac- 
tively,or combined and modified as 
needed-from simple macros to fully 
customized programs. And all com- 

mands co-reside in memory-no disk 
shuffling. 
ASYST is four separate, 
fully-integrated modules: 
Module 1: System/Graphics/Statistics 
establishes the environment. It provides 
basic mathematics operators, descriptive 
statistics, array manipulation and control, 
automatic plotting and color graphics 
support (including IBM standard1 
enhanced and Hercules boards), a text 
editor,file 110, and a built-in program- 
ming language. 
Module 2: Analysis reduces and 
analyzes data. Includes eigenvalues, 
eigenvectors, polynomials, ANOVA, 
axonometric and contour plotting, least 
squares approximations, curve fitting, 
convolutions, integration, differentiation, 
smoothing, and fast Fourier transform. 

Module 3: Data Acquisition allows 
communication with lab equipment and 
analog signal sources. Includes A/D 
and D/A conversions, digital I/O, timing, 
and triggering. Supports standard inter- 
face boards including IBM DACA. 

Circle No. 34 on Readers' Senrice Card 

Module 4: GPIBAEEE-488 allows 
additional interfacing to some 10,000 
instruments through a variety of plug-in 
cards. 
Purchase Module 1 alone-or with 

any combination of the other modules- 
to tailor the system to your specific 
applications. 
Try ASYST for 30 days. For details, call 
(800) 348-0033; in NY, (212) 702-3241. 

I J- 
MACMILLAN SOFTWARE CO. 

An Affiliate of Macmillan Publishing Company 
866 Third Avenue, New York, NY 10022 



Superwmputer number your latge Scae applicatio~l~. 
crunching power in a b low component count 
c o m p p g J c ~ r h a t ' ) a  yields high reliability and 
the new UAP-6420. offks the benefb of low 
FirstCSPZserthegml . p e r *  low o h g ,  and 
of making 64-bit dou& minimal space requimnents. 
precision computation 
truly accessible to scion- For userswho- 
tific and enghcdng pcogram inFORTaQN, 
users in bratory envG high pe&mnance k virtu- 
ronments. Then we ~ e s s u F e d . ~ p l a n n w i  
enhared computation h4AP's hardware wvrund 
and c o n d e d  array its FORntAN compiler 
pmc&or size and cost to sotheprogramstheuser 
produce the MAP-6420. wdteswifldeliverthe 
S d  in +up to 16 p e h m u m  paid for. 
megabytes of memory Parallel unit$ process algo- 
will fit in a 214nch r a c k - m d l e  Small in price- ri&s ef&mtly, wen if they're not vecm~oriented. In 
our 4 megabyte unit starts at a knv $lQ0,000. And packad addition, we & a S c i d  Subroutine Library of 120 opti- 
with c o m p u ~ a l  rnu!&-J&W420 speeds up your mi2edmath~h~.UUniform,wrs;rtileperformance 
VAX by a haor d 5 to 15, a d  at the same time, fie& it for delivered from FORTRAN-that's MAP420! 
other tasks, so the w d l  mponse time fix every. V !  user 
is improved. Mscover how you can benefit from MAP&U] number 

amching. Call toll free 1 WO 325-3110. 
? The MAP4420 has the cot&uratiod range KO ham& bs~pr*c 

I 
THE ARRAY PROCESSORS 

40 Linnell Circle, Billerica, Massachwetts 018Q1 617/27P-6090 WX: 71 0-34741 76 




