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:OVER Artificial uantum box structure. Sketch (below) shows GaAs 
pantum boxes ( ~ n  re 1 ) formed in molecular-beam-grown crystal by interdiffusion 
>f surrounding layer areas. Photo (above) is image of boxes formed with their 
lwn luminescence in an electron microscope. The boxes are 1000 angstroms in 
iize and are spaced 10 micrometers apart. See page 1023. [Figure prepared by A. 

and P. M. Petroff, AT&T Bell Labora ~rray Hill, NJ 079741 
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Materials science 

P HOENICIANS sailing in the Medi- 
terranean some 7000 years ago 
may, according to Pliny, have 

been the first people to have synthesized 
amorphous or glassy-phase materials; 
the syntheses resulted when the hot 
coals from the sailors' beachside fires 
and blocks of soda supporting the cook- 
ing pots sank into the sand, and reen- 
ish molten materials formed an % then 
hardened into glass (page 997). Amor- 
phous materials are solids that are com- 
pletely disordered at the atomic scale. It 
1s difficult to probe and describe their 
structures because, unlike crystals, even 
when the structure of a portion of the 
material is known, the atomic details of 
the total structure cannot be extrapolat- 
ed from the past. There is active re- 
search interest in making models of 

.amorphous materials; theory has been 
coupled to new methodolo ies, and a 
number of techniques exist f or forming 
metallic amorphous alloys from crystal- 
line solids or from liquids. Cheng and 
Johnson discuss past and current re- 
search pertaining to the synthesis and 
analysis of amorphous materials. Other 
articles in this special issue on materials 
science and Brauman's editorial address 
various as ects of the nature, behavior, P and use o new materials that are being 
developed for and applied to science 
and technology (pages 997, 1003, 
1010, 1015, 1023, and 1029). 

Bilirubin 

S KIN that has a yellow hue may be 
a sign of abnormally high concen- 
trations of circulating bilirubin 

and signify hepatitis or other liver or 
blood diseases, or, in babies, neonatal 
jaundice; bilirubin may, however, also 
serve a beneficial physiologic role as an 
antioxidant (page 1043). Bilirubin is an 
end product m the metabolism of heme 
in mammals and occurs when red cells 
are broken down in the liver or spleen 
and hemoglobin is released. Stocker e t  
d. studied the antioxidant properties of 
bilirubin; in vitro it efficiently scav- 
enged chemically generated peroxyl rad- 

icals, preventing lipid peroxidation in a 
model system. At the physiologic level 
(2%) of oxygen in tissues, bilirubin is at 
least as efficient an antioxidant as alpha- 
tocopherol (a component of vitamin E) 
which is considered to be the best anti- 
oxidant. Thus, rather than being merely 
a potentially cytotoxic waste product, 
bilirubin may be an important scaven- 

i er that removes from the circulation 
ighly reactive oxygen radicals that may 

cause tissue damage in cancer, aging, 
and heart disease. 

Sensing scents 

T HE mucous layer of the nose links 
odors in the air to the body's 
olfactory tissues (page 1053). A 

protein, called BG, which is a compo- 
nent of mucus, may be involved in 
solubilizing, concentrating, and shut- 
tling odorants across this layer. This 
protein is produced in Bowman's 
glands, the secretory glands of the olfac- 
tory mucus, and is not found in other 
tissues. Bowman's glands or their equiv- 
alents are found in humans and other 
animals. The gene for the BG protein of 
frogs was cloned and characterized; 
BG-specific messenger RNA was found 
only in the neuroepithelial lining of the 
nose and was there in great abundance. 
BG's protein sequence was homologous 
with sequences of a family of serum 
proteins (al-microglobulin, p-lacto- 
globulin, and retinol-binding protein) 
that bind small organic molecules. Lee 
e t  d. suggest that BG may participate in 
the transport of airborne hydrophobic 
odorants across the mucous layer to the 
olfactory tissues so that they can be 
smelled. 

Growing up in a rain 
forest 

N UTRIENTS can be recycled in a 
rain forest without enterin the 
soil (page 1062). Sanfor c f  de- 

scribes the unusual cycling process that 
was observed in an Amazonian rain 
forest in Venezuela; soil in the forest 
had among the lowest nutrient contents 

reported for tropical rain forests world- 
wide. Roots grew upward out of the 
soil and climbed the stems of plants; 
most stems supported roots of plants of 
different species, but one (Eperua pur- 
purea) was observed to support only its 
own roots. The roots traveled up and 
remained on the exposed surfaces; they 
grew within fissures and beneath 
mosses, ferns, and vines, but they were 
not observed to penetrate to the cam- 
b r i m  layer of the host plant. As rain 
ran down the stems, the roots took up 
nutrients that had leached out of the 
plant or that were in the rainwater. 
About one-fifth of the nutrient transfer 
in the forest involved such stem flow. 
Plastic pipes baited with mineral nutri- 
ents were set up in the forest to test 
whether root growth up stems occurred 
in a directed fashion. Growth was in- 
deed fastest and highest on pipes baited 
with enriched nutrient supplies. 

Oncogenes and 
chromosome deletions 

A NOTHER piece of evidence favors 
a tie between a specific oncogene 
and tumor development (page 

1064). The oncogene c-myb, which has 
been associated with proliferation and 
differentiation of hemato oietic cells, 
resides in the q region of ! m a n  chro- 
mosome 6. Chromosome deletions are 
common in chromosome 7 in several 
types of human leukemias and lympho- 
mas (acute lymphoblastic leukemias, 
non-Hodgkin lymphomas, and acute 
myelogenous leukemias); the heteroge- 
neous group of 6q- deletions occurs in 
the "long arm" of the chromosome. 
Barletta e t  d. show, by hybridizing 
human c-myb probes to chromosome 
preparations from tumor cells, that this 
oncogene is retained on chromosome 6 
in tumors in which a deleted 6q- chro- 
mosome is found; the chromosomal 
breakpoint was always near the onco- 
gene. Messenger RNA levels of c-myb 
are increased in only those tumor cells 
with the 6q- deletions. This oncogene 
may promote roliferation while inhib- 
iting further ~fferentiation of affected 
cells. 
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Materials Science 

M aterials science is currently experiencing major advances, both in basic under- 
standing and in applications. Indeed, one of the great strengths of the field has 
been the close connection between the pure and applied aspects of the science. In 

this issue we present some exciting developments in materials science. Future issues will 
bring articles on areas not covered here. 

Most of the topics are covered from the viewpoint of physical attributes rather than 
applications. In each article, however, we see a variety of applications to diverse areas 
ranging from structure to electronics. And, as the applications are broad, the field 
encompasses contributions from chemistry, solid-state physics, and electrical engineering, 
among others. 

We start with disordered materials by Cheng and Johnson. Amorphous solids have 
been shown to have some remarkable properties. Active interests include synthesis of 
noncrystalline materials, atomic scale structural modeling, electronic structure and proper- 
ties, transport and kinetic processes, and phase transitions. New conceptual developments 
deal with interesting aspects of the lack of long-range order. Glass describes new 
developments in optical materials. Display technologies have been a noteworthy area that 
has shown remarkable advances, but optics now appear in other areas of technology as well. 
These include optical devices at higher bandwidths than are possible with traditional 
methods, and the generation and transmission of very high energy densities (for example, in 
laser fusion) where spectacular advances are making new technologies viable. 

Spaepen discusses recent advances in controlling the microstructure of metallic systems. 
Rapid solidification technology has revolutionized our ability to synthesize metals with new 
and important properties. In increasing order of metastability, the solidification product can 
be one with a finer grain size, a supersaturated solution, a metastable crystalline phase, or, if 
no crystallization occurs, a glass. One result has been the extraordinary discovery of 
icosahedral quasicrystals. Both metallic glasses as well as new crystalline materials play an 
important role. Ultrarapid heating and cooling techniques reveal new aspects of the kinetics 
of solidification. 

Proceeding to more ordered materials, Baer, Hiltner, and Keith discuss hierarchical 
structure in polymeric materials, describing elegant new methods for controlling macroscop- 
ic properties by manipulating the chemical and physical aspects of synthesis. They focus on 
the molecular, nano-, micro-, and macrolevels and show how interactions at and between 
these levels affect each other. Semicrystalline, liquid crystalline, and amorphous polymers 
having flexible chains, rigid macromolecules, and multiphase components, respectively, have 
very different properties. From studies of biocomposites in natural polymeric systems 
important lessons can be learned and applied to synthetic materials. 

Narayanamurti describes some exceptional examples of artificially structured materials. 
Molecular beam epitaxy and metal-organic chemical vapor deposition allow one to structure 
new materials on an atomic scale, resulting in the observation of new physical phenomena. 
New classes of electronic devices based on band-gap and wave function engineering.arise 
from this work. New instrumentation plays a critical role in characterizing these materials. 

Finally, Ehrenreich addresses the issue of theory in materials science. His insights into 
the role of theory in this strongly experimentally based science help tie together the basic 
science, its applications, and future developments that we may expect to see. 

The diversity of the problems being attacked and solved, and the impressive progress 
already recorded, augurs well for more advances in this important science and technology. 
Helped by an also continuing advance in instrumentation and ancillary technologies, we 
expect continuing revelations.-JOHN I. BRAVMAN, Department of Chemistry) Stanford 
University, Stanford) CA 94305 

Advertising correspondence shouid be sent to Tenth Floor, 
1515 Broadway, NY 10036. Teiephone 212.730-1050 or WU 
Telex 968082 SCHERAGO. 
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I Productivity Personified 
I A new era in cell culture has arrived. Invitron's Static Maintenance 

(U.S. Patent No. 4,537,860) is the result of a 15 year marriaue of cell 
with bioenaineerina. This revolutionan; cell culturebi 



homelessness. In face-to-face interviews 
with 979 homeless people in 19 Ohio coun- 
ties, Roth and Bean (1) found that only 
29.9% had ever been hospitalized for mental 
health problems and only 2.5% gave dein- 
stitutionalization as a major reason fbr their 
homelessness. (The leading reasons named 
were unemployment, problems paying rent, 
family conflict, and eviction.) Although sub- 
jective interviews are not entirely trustwor- 
thy indicators of causation, they do suggest 
that homelessness is a multidimensional so- 
cioeconomic problem, not merely a conse- 
quence of a misguided psychiaaic move- 
ment. 

PETER B. FIELD 
VA Medid Cent6 

Baltkure, MLI 21218 

resolved. Estimates of the numbers of home- 
less individuals range widely, fiom 250,000 
to 3 million (News & Comment, 2 May 
1986, p. 569). As Field points out, not all 
homeless are mentally ill; nevertheless, a 
review of a range of studies done in several 
large U.S. cities indicates that from one- 
third to one-half of the homeless are chroni- 
cally or acutely mentally ill (I). The 30% 
found by Roth and Bean (2) is thus on the 
low side. 

We agree with Mechanic that patient re- 
jection of treatment, fragmented and inac- 
cessible care, and lack of clear lines of au- 
thority are serious problems, but do not 
believe they are remedied solely by a rush of 
money, social good will, and political inter- 
est. Perhaps the handfid of controlled stud- 
ies demonstrating the effectiveness of well- 
thought-out community care as an altema- 
tive to hospitalization (3) will teach us prin- 
ciples for the care of the homeless mentally 
ill. It should be realized, however, that these 
studies may or may not be generalizable 
across communities and have dealt mostly 
with small numbers of subjects. Also, the 
majority of studies have taken place over 
brief time periods and have not been dem- 
onstrated to be successfd in a large-scale 
mental health care system. Finally, what 
might work as an alternative to hospitaliza- 
tion will not necessarily work for the current 
homeless mentally ill. In conjunction with 
our existing and near-term efforts for the 
homeless mentally ill, we must provide a 
knowledge base for the future. 

RICHARD JED WYAIT 
N e u r o p s y ~  Branch, 

Naeional Institute of Mental Health, and 
Incrlimural Reseamb Pqyam, 

St. Elkbtths Hospital, 
Wmhiqgton, DC 20032 

EVAN DERENZO 
Collinpwd Numew CmtM; 

Rochde, MLI 20850 

; . MICROLITER : 
: DISPENSING? 

REPERENCES 

1. D. Roth and G. J. Bean, Jr., Hap. cllmtm* 
PJyrbiMy 37,712 (1986). 

Repme: To darifj the essence of our 
editorial, we reiterate our basic point. We 
must do the best we can with today's home- 
less mentally ill, but unless we make a long- 
range investment in systematically studying 
the problem we are not likely to solve it. 
Basic questions remain unanswered. Even 
the magnitude of the problem has not been 

t provides c .. 2 !.. 
I simple, lo - . . - . . - - I 111s . 

01 olspenslng very small arrluurlls of . 
fluids for applications such as pipet- . . 
ting, reagent preparation, syringing, 
precision sampling, repetitive and 
volumetric dispensing. The variable 
displacement, valveless RR piston . 
design makes it poss~ble to dispense . 
volumes of 2 to 100 p1 per shot with 
incremental adjustment of less than : 0.5 FI. Pip units are also reversible 
for aspirating fluids or back flushing : the system. 
A simple, sealed pusht I/ : 
foot pendant switch m: 
mentary contact for one alspense per 
push when the mode switch is in the 
down (Singles) position, or it may be 
held down for purging or rea ent . 
rinsing when the mode switct is in 
the up (Repeat) position. Using a 
combination of forward and reverse . 
modes makes dilutions especially 
easy. Wetted surfaces of ceramic and 
fluorocarbon provide for maximum 
chemical compatibility. A three-speed 
110 VAC 60 Hz synchr( )r 
provides three shot ve11 ~eet . 
your fluid and vessel re j. 
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Posters 
The following posters of Science 

covers are available: Jutton hanc 
lkes a mo- 

9 February 1979, Locomotive in 
China; 

27 July 1979, Lightning over St. 
Louis; 

29 July 1983, Cheetah and cub; 
2 December 1983, Snowshoe 

hare; 
23 December 1983, Cathedral 

windowlDNA molecule; 
26 September 1986, Neurons in 

motor cortex; 
28 November 1986, Byrd Glacier, 

Antarctica 
Combination of space covers in 

scroll format: 1 June 1979, 23 No- 
vember 1979, 10 April 1981. 
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E m :  In the report "Fades' choice of 'good 
g c n ~ '  as mates is romoted by an insect mating 
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evaluate the fitncss of the progeny of a i n s  buttcleies, as 
suggMcd in This Week in Science (12 Sept., p. 1131). 

Available for same dav s h i ~ m e r  

Price is $5.50 each (prepaid) . 1 
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E m :  In Mark Crawford's News & Comment 
uncle "Re okays the Supercollider," (6 Fcb., p. 
625), ' A l v i n ~ ~  rivdpiece was inwmctly identified as 
director of basic rrscvdr at the Department of Energy. 
Trivdpiecc actually serves as the director of the Office of 
Encrgy Research. 

Write to AAAS Department POST, 
1333 H Street, NW, Washington, 
D.C. 20005. ter Bay, NY ' 
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Amino Acid Derivatization . 

See us at The Pittsburgh Conference in Vadan's full Support package 
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-Extended Service Warranty 
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The Model 9090 Microbot LC AutsSamplerm 
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new 'vmax- kinetic roplateTFader 
ts time on your side. 

96 wells in 5 seconds. 
The newVmax Kinetic Microplate 

Reader reads an entire 96-well plate in 
as little as 5 seconds. Fast enough to 
improve throughput dramatically And 
fast enough for determining enzyrne 
activity by accurate kinetic analysis. 

2 minutes vs. 30 minutes. 
With Vmax's kinetic capabilities, you 

can collect sufficient data to calculate 
enzyrne activitywithin the first 2 minutes 
of the reaction, when it's proceeding 
at maximum velocity There is no need to 
wait 20 or 30 minutes for the end point. 

Vmax is designed for enzyme-based 1 tests such as ELISA.The reading charn- 
ber is isothermal. A unique AUTOMIX 
feature makes sure the contents of each 
well are mixed before each reading. 
Vmax's built-in microprocessor com- 
putes the reaction rate for each well. 

25 plates in 8 minutes. 
Vmax's rapid read time delivers higher 

throughput in end-point analysis. Just 
specify the wavelength.Vmax will cal- 
ibrate, read and report your results 
automatically Of course, you can select 
the dual-wavelength mode for in- 
creased precision. 

Take 1 minute 
to find out more. 
Getting your results b t e r  is only half 

the story Vmax's kinetic capabilities also 
mean improved data quality and more 
options in the quantitation of enzyme- 
based tests in microplates.You'll also 
want to know about SOFTmaxr a power- 
ful computational and data management 
software package designed for your 
IBM!compatible microcomputer. 

Contact Molecular Devices today and 
find out whyVmax offers better results 
in less time. 

V t ? k a x a n d S O F l t n a r m ~ o f M d e c u h r D e v i c s  

Molecular Devices Corporation 
3180 Porter Drive 

Circle on Reac j 
B - 



Become a SchleicH 
customeu: No purch 
y ou never know when you'll 

need advice. 
r- ' On filtration. Transfer 
$: and immobilization of 
%@cleic acids or proteins. Affinity 
\@embrane technology. Separation 
bience. 

Talk to Schleicher & Schuell. 
$ven if you've never used an S&S 
@oduct. 

You see, you don't have to be 
.@I S&S "customer" to benefit from 
@ur expertise in the life sciences. 
- Anyone with a question or 
,&mment is welcome to call us. 
With absolutely no strings attached. 
And talk to us about what interests 

most - your work. 
-' Because our goal isn't just to 
kll products. 
, It's to provide you with the 
bols you need to make your 
@search produce better, more 
consistent results. 

And lab facilities in which pro- 
tocols can be tested. 

revised protocols for "Southern" and 
"northern" transfers (a "western" 
transfer protocol is forthcoming). 
And data sheets on all major S&S 
products. 

And everything we publish is 
available - free. Simply by calling 
our customer service department, 

1 -800-245-4f'?4. 

I 

Information and literature 
on the latest techniques 

and breakthroughs. 

With all of the literature we 
print, you'd think S&S was a 
publishing company. 

Everything we offer is designed 
to keep you informed about what's 
happening in the industry, and 
at S&S. 

That includes the S&S 
"Sequences" newsletter. Newly 

I 

k The S&S "Se~uences" newsletter is read 
by over 20,000 people worldwide. And the 
S&S methods chart for "Southern" and 
"northern" transfers has been completely 
revised and updated by a panel of 
recognized experts in molecular biology. 

I Call to receive your free copy. 

Technical help, as close 
as your phone. 

S&S technical service reps are 
an the job, every working day, to 
provide one-to-one, toll-free assist- 

nce with products and protocols. 
And they have a number 

f resources at their disposal. 
Including a database 

i 
~ntaining 25 years of 
rotocols and research w 

I 
j A full line of transfer and 

immobilization products. 

In 1963, S&S BA85 NCTM nitro- - cellulose paper was used 
for the first immobil- 

ization of DNA*. 

terature references 
research using 

&S products. 



lase necessary 

Products prown through yeam of lab use Call h r  hPee technical inhnation and pettinent 
speaXcations concerning S& products. 

Since then, BASS has become 
the media-of-choice for transfer and 
immobilization of DNA, RNA, and 
proteins. 

This experience goes into our 
other transfer and immobilization 
membranes. 

Nytran@ positively charged 
nylon membrane, S&S uncharged 
nylon membrane, S&S glass fiber 
filters, plus Transa-bind@ covalent 
binding and ion-exchange 
membranes. 

Look to S&S for all of your 
general separation 

science needs. 

Because research does not live 
by transfer and immobilization 
alone, we make a whole range of 
filtration and life science research 
products. 

S&S papers and membranes 
have a range of applications - from 
tissue typing to radiation monitoring 
to pH measurement. 

Plus S&S surface-activated and 
derivatized media are used widely 
for clinical body fluid specimen col- 
lection and immobilization. And are 
a critical component in many clini- 
cal test kits and devices. 

Research and development 
to make your life easier. 

Like you, we're always in the 
lab. Improving protocols. Develop 
ing new membranes and devices. 

Some of our latest developments 
may change the way you work. 

Like the new S&S cell harvester 
which can process 20 9gwell plates in 
the time that it once took to do one. 

Other S&S developments have 
changed the way the world lives. 

S&S #903 specimen collection 
paper has been used to screen 
every child born in the U.S. during 
the last 20 years for inborn meta- 
bolic disorders. 

Another example, a joint r e  
search project with a major pharma- 

ceutical company resulted in a new 
way of testing for antibodies. Our 
contribution: a customized mem- 
brane that made affinity to specific 
antigens possible. 

Working with companies to 
develop new and innovative 
customized products is a continuing 
goal at S&S. 

Talk to us. 

We want to hear from you. We 
welcome your comments and ques- 
tions. Write to Schleicher & Schuell, 
Inc., Keene, NH 03431. Or call us 
at 1-800-245-4024. 

You won't have to buy a single 
S&S product to tap our 60 years of 
experience. Or to receive a product 

Before an SsS product reaches your lab, it 
has to measure up in ours. SsS scientists 
work in cooperation with a number of  
university labs across the country. 

sample and a piece of literature. Or 
talk to us about your current 
project. 

Of course, we'd like you to buy 
our products. 

And after talking to us, you just 
might feel the same way. 

Schleicher sl Schuell 
Keene, NH 03431 800-245-4024 603-352-381 0 
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vour comDuter 
onixahigh performance digital imaging cameras give your comp bility to see. 
ch in turn gives you the ability to improve the quality of your research, and open 
markets. 
Easy-to-use Eikonix cameras are compatible with IEEE 488, DEC Q-Bus, Unibus 

nd Multibus based svdems as well as IBMBPCs. They're the most flexible, cost- 
effective, reliable, and accurate means available for getting high 
resolution image data into a computer for analysis, manipulatior 
display and storage. And they're backed by a team of specialists 
that provides all the technical support you need for whatever 
applications you have- worldwide. 

Typical applications: Artificial Intelligence Pattern 

ate Recognition Remote Sensing Earth Resource Analysis Color 
vat Infrared Imaging Electron Microscopy Astrophysics CAD 

input Modeling (2D & 3D) Circuit Design Mapping: Radar, 
Cartographic, Thematic, Utility, Topographic Medical Imaging: 

NMR, X-Ray, Ultrasound, PET, Autoradiography, 
Tomography Materials Testing: Surface Analysis, 

ike us to focus on your particular 
pplication, please call us at (617) 275-5070. If 

vou'd like some literature, sirnplv write to us at : Eikonix Corporation, 23 crosb; Dri 
Bedford, MA 01730, Telex: 951231. 



You're in the best of company 
with CAS ONLINE" 

Over the years, researchers have counted 
on the printed Chemical Abstracts to alert them 
to the discoveries of such eminent scientists as 
Curie, Venkata Raman, and Fleming. 

Now you can keep abreast of modern-day 
discoveries with CAS ONLINE. In just 
minutes. Learn more about the work of recent 
Nobel laureates such as Polanyi, Lee and 
Herschbach. Use CAS ONLINE to expand 
and reinforce your own research-verify 

CAS ONLINE. See it here first! 

Chemical Abstracts Service 
A division of the American Chemical Society 
P.O. Box 3012 
Columbus, OH 43210 
(614) 421-3600 
(800) 848-6538 

(U. S .A. and Canada) 

that the compound you want to synthesize 
is truly new and patentable; explore the CAS ONLINEB 

Ava~lable on STN Internat~onal@ latest developments in biotechnology, The Sc~ent~ftc & Techn~cal Informatton Network 
fiber optics, ceramics, or metallu 

CAS ONLINE. The most 
comprehensive online database " 
in chemistry and related sciences! See STN International 
Containing information on over at the Pittsburgh 
8 million substances, 8.2 million ; Conference. 
CA references, and over 6.3 
million abstracts. 

Booth 31020. 
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The Seventh Annual 
DNA IHYBRIDOMA CONGRESSES 
MARCH 1-4,1987 MOSCONE CENTER SAN FRANCISCO 
O r g a n i z e d  by Scherago Associates, Inc. and Mary Ann L iebe r t ,  Inc., p u b l i s h e r s  
Co-chairmen - DNA: Walter L. Miller, P e t e r  G r u s s  

HYBRIDOMA: Zenon Steplewski, Hilary K o p r o w s k i ,  Joseph Davie 
KEYNOTE ADDRESS (Sunday p.m. )  Stephen Go f f ,  Columbia Univers i ty ,  A l e x a n d e r  R i c h ,  M.I.T. 

ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS) 
Chairman: Erling Nor rby ,  K a r o l i n s k a  Institutet, Stockholm, Sweden 

(Monday a.m.) 
IMMUNOPATHOPHYSIOLOGY OF AIDS 
Luc Montagnier, Paris 

HTLV-Ill AND OTHER FACTORS IN THE ORIGIN OF AIDS AND 
ASSOCIATEO MALIGNANCIES 

Robert C. Gallo, Bethesda 

IMMUNOLOGIC AND MOLECULAR FEATURES OF HIV INFECTION 
Jay A. Levy, San Francisco 

MOLECULAR BIOLOGY OF IMMUNOSUPPRESSIVE RETROVIRUS 
Simon Wain-Hobson, Paris 

DEFINING THE VIRAL GENES FOR HTLV-Ill REPLICATION AND 
CYTOPATHOGENICITY 

Flossie Wong-Staal, Bethesda 

D M  SESSIOIYS 
CHROMATIN (Monday p.m.) 
Chairman, Gary Felsenfeld 

TRANSCRIPTION (Tuesday a.m.) 
Chairman, George Khoury 

INTRACELLULAR PROTEIN TARGETING (Tuesday p.m.) 
Chairman, Harvey Lodish 

NEUROBIOLOGY (Wednesday a.m.) 
Chairman, James L. Roberts 

DEVELOPMENTAL BIOLOGY (Wednesday p.m.) 
Chairman, Peter Gruss 

POSTER SESSION 

(Monday p.m.) 
MOLECULAR BIOLOGY OF THE AIDS VIRUS 
William Haseltine, Boston 
RELATIVE IMMUNOGENICITY OF HTLV-Ill, HTLV-IV, AND STLV-Ill 

PROTEINS 
Myron Essex, Boston 
ENVELOPE PROPERTIES OF HIV 
Robin Weiss, London 
TARGETS FOR IMMUNE ATTACK IN RETROVIRUSES ASSOCIATED 

WITH AIDS 
Dani i? Bolognesi, Durham 
USE OF VACCINIA VECTORS TO STUDY EXPRESSION AND 

IMMUNOGENICITY OF RETROVIRAL PROTEINS 
Bernard Moss, Bethesda 

HYBRIDOMA SESSIOIYS 
TRANSGENIC MICE AS TOOL IN IMMUNOLOGY (Tuesday a.m.) 
Chairman, Davor Solter 
ANTI-IDIOTYPE VACCINES (Tuesday p.m.) 
Chairman, J. Donald Capra 
THE USE OF HYBRIDOMAS IN DETERMINING CYTOKINE 

STRUCTURES AND FUNCTIONS (Wednesday a.m.) 
Chairman, Robert Schreiber 
ANTI-CARBOHYDRATE MAB'S IN THE STUDY OF 

GLYCOLIPID-MEDIATED CELLULAR EFFECTS (Wednesday a.m.) 
Chairman, Jan Thurin 
SUMMARY 
Chairman, Joseph Davie 
Working Group Meetings will meet in closed sessions. The consensus 
reached by working groups will be presented to the whole Congress. 
IMMUNOTHERAPY IMMUNODIAGNOSIS 
Chairman, Michael Mastrangelo Chairman, Edgar Haber 

AND EXHIBITS 
REGISTRATION FEES: 
$450 On-site registration 
$400 ADVANCE REGISTRATION - (Received by Jan. 15). $150 STUDENT REGISTRATION - Undergraduate, graduate students only. Conf. in writing. 
4-7 registrations received together from same organization $300 each. 8-10 registrations received together from same organization $200 each. 
Larger group rates available upon request. Cancellations must be received in writing by February 1, 1987. 

-------------------------------------------------------------- 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNAIHYBRIDOMA s-2-27 

Please reserve space@): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. Organization 

Street 

City State Zip 

Telephone: ( ) 

Return to: D m  / mSRIDOiV& c/o Scherago Associates, IIIc., 1515 Broadway, Dept. S-2-27, New York, NY 10036 (212) 730-1050 



New Titles Available from 

AAAS - 

Scientists and Journalists: 
Reporting Science as News 
Edited by Sharon M. Friedman, 
Sharon Dunwoody, and Carol L. Rogers 
The public is interested in science and depends largely on 
the mass media for the latest information. But how well do 
scientists and journalists connect to communicate to the 
public? This book examines the human aspect of the links 
between scientists and journalists through the eyes of 
both. 

Science as Intellectual Property: 
Who Controls Scientific Research? 
Dorothy Nelkin 
Who controls research? A growing number of legal and 
administrative disputes raise critical issues of professional 
sovereignty, scientific secrecy, and proprietary rights. 
Nelkin offers cases illustrating the dilemmas that arise as 
the interests of scientists, the rights of citizens, and the 
security needs of government and industry come into 
increasing conflict. 

1985, 352 pp., hardcover; $24.95, AAAS members $19.95 1984, 130 pp., softcover; $10.00, AAAS members $8.00 

Science and Creation: 
Geological, Theological, and 
Educational Perspectives 
Edited by Robert W. Hanson 
The creationievolution controversy is examined by 
scientists, theologians, educators, and historians. These 
authors view the controversy as a false dichotomy and as 
an attempt to force a choice between two ideas that are not 
mutually exclusive. Includes case studies from several 
states. 

1986, 240 pp., hardcover; $24.95, AAAS members $19.95 

Low Tech Education in a High Tech 
World: Corporations and Classrooms in 
the New Information Society 
Elizabeth L. Useem 
Are students in the U.S. developing the skills necessary for 
a high technology society, or will it be technological boom, 
educational gloom? Useem examines education in 
California's "Silicon Valley" and Boston's Route 128, two of 
the country's leading high tech centers, and suggests ways 
for education and industry to forge a stronger partnership 
for the future. 

1985, 256 pp., hardcover; $19.95, AAAS members $15.95 

The Gene-Splicing Wars: 
Reflections on the 
Recombinant DNA Controversy 
Edited by Raymond A. Zilinskas and 
Burke K. Zimmerman 
Questions of safety and ethics about recombinant DNA 
techniques continue to surface. This book takes a look at 
historical, political, industrial, scientific, and international 
aspects of these issues. The authors show how lessons 
learned from the experience can be used to cope with 
similar issues in the future. 

1986, 256 pp., hardcover; $24.95, AAAS members $19.95 

All orders must be prepaid. VISA, Mastercard, and 
Choice accepted; include account number, expiration 
date, and signature. 

Send orders to: AAAS Marketing, 1333 H Street, NW, 
Dept. M, Washington, DC 20005. Please add $1.50 
postage and handling per order. Allow 4-6 weeks 
for delivery. 

Published by Macmillan, Inc., for the American 
Association for the Advancement of Science 
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Four ways a to improve your image. 
PMI lets you choose from high performance cameras 
to advanced imaging systems designed specifically 

for videomicrosc~py. 
C2400 VIDEO CAMERA. Exceptional performance 
characteristics plus a variety of unique, user-oriented 
features enable the C2400 Video Camera to accur- 
ately detect details that are invisible with conventional 
video cameras. A modular ~0ntr61 unit supports all 
available camera 
heads, and 
application- 
speclfic 
configurations 
are easily 
obtained through 
a mde  choice 6f 
opt~ons and 
lrnaglng tubes. 
Circle No. 78 on 
Readers' S d k e  Card 

C1901 IMAGE PROCESSOR. This unique digital 
image processor employs two 16-bit video frame 
memories and executes a wide range of processing 
functions. Real-time features such as image 
integration, background subtraction and shading 

correction, as 
well as 3-D 
graphics and 
pseudocolor, 
make this system 
ideal for both 
image enhance- 
ment and low 
light level 
imaging. 

Circle No. 80 an 
Readers' Service Card 

C1966 AVEC C1966 VIM 
SYSTEM. SYSTEM. 
A totally Employing a 
integrated, unique ultra high 
turnkey imaging sensitivity camera 
system with capable of 
extensive photon-counting 
enhancement imagng, this 
and real-time system permits 
digital processing high quality 
capabilities. The quantitative 
C1966 AVEC imaging at light 
system can dramatically improve image W t y  levels far below those attainable with conventional 
and detectability when visualizing low contrast, low light level cameras (10-l lux to single photons). 
low intensity and dynamic specimens. A wide Spectral sensitivities ranging from 140 to 85011x11 
selection of video detectors is available, with and Peltier cooling allow the system to be 
characteristics ranging from high resolution to configured for numerous applications. An integral 
high sensitivity, from UV to IR. Highly flexible and processor provides advanced image processing 
easy to use. and analysis functions. 

Circle No. 79 on Readers' Sewice Card Circle No. 81 on Readers' S e ~ c e  Card 

Tell us about your application. 
The Photonic Microscopy family of imaging products is engineered by 

Harnarnatsu Photonics, a world leader in imaging detectors and systems. 
Tb learn how these products can be useful to you, contact us today 

Achieving the Ultimate Image. 
PHOTONIC MICROSCOPY; INC. 

2625 Butterfield Road1204 South/Oak Brook, Illinois 60521 
Tblephone: 312/511-124l/Facsimile: G3 312/511-1244 

Q Phdonic Micr09~opy, Inc, 19% A Hamamatsu Company 
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braking react ion distance 

- Engineering calculation raised to a new power. 
The only software program 
tocombine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 
a personal computer. 

S 
Now you can write 
calculations on 
your PC in stan- 
dard math nota- 
tion-mixing text, 
formulas and 
graphics with the 

same free-form &i~e-~ou have on a 
blackboard or scratchpad. 
No new languages to learn. 
Simply type equations anywhere 
on the screen and MathCAD auto- 
matically calculates and displays 

your results as numbers or graphs- 
exactly as you want to see them. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text at  any point to support 
your work. Then print and save 
your entire calculation as an inte- 
grated document. 
Powerful built-in functions. 
MathCAD handles both real and 
complex numbers and does auto- 
matic unit conversion and dimen- 
sional analysis. It has a full range 
of built-in functions including inte- 
gration, differentiation, fft's and 
cubic splines. Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 

to signal processing and thermo- 
dynamics to fluid mechanics. 
Call us today. 
We're convinced that MathCAD 
belongs on every engineer's desk. 
At $249, with our no-risk, 30-day 
money-back guarantee, you really 
can't afford not to try it. To place 
your order or to request further 
information, call us now at: 

(in Massachusetts: 617-577-1017) 

MathCAD. Once you've tried it, 
you'll wonder what you ever did 
without it. Order todav. " 
Reqrures IBM PCa or compatlble, 512KB RAM, graphics card. 
1BM PC IS a repstered trademark of lnternat~onal Busmess 
Machines Corporat~on MathCAD'" MathSoft. lnc 

MathCAD 
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Breaking of Bodies and Minds 
Torture, Psychiatric Abuse, and the Health Professions 

A documentation of systematic use and effects of physical and 
mental torture throughout the world 

This eye-opening book brings together 
for the first time writings on the role of 

The 
medical personnel in cases of torture 
and psychiatric abuse. Through anal- 
yses and case histories, psychiatrists 
and other health care professionals, 
political scientists, ethicists, and other 
writers discuss the systematic use and 
effects of phy$ical and mental torture 
in the Soviet Union, Latin America, 
and other parts of the world. 

Edited by Eric Stover The book also details the complicity of 
and Elena 0. Nightingale an alarming number of medical per- 

With a Foreword by sonnel in torture and psychiatric 
David A. Hamburg abuse and examines the ways in which 

governments use a medical rationale 
- - . I -  
IY.IMllr.ue..d.O IYIC.LD. to seek legitimacy for human destruc- 
- . I D Y L - I  tion. Finally, it describes efforts by 

medical and other associations both to 

Con tents 
Part I Torture 

Torture and the Ethics of Medicine 
Albert R. Jonsen and Leonard Sagan 

Victims of Torture: 
Two Testimonies 

Compiled by Cornelius A. Kolff 
and Roscius N. Doan 

Physical and Psychiatric Effects 
of Torture: Two Medical Studies 

Federico Allodi, Glenn R. Randall, 
and others 

Torture on Trial: The Case of 
Joelito Filartiga and 
the Clinic of Hope 

Richard Pierre Claude 
Medical Action Against Torture 

Eric Stover and 
Michael Nelson 

Part I1 Psychiatric Abuse 
Psychiatrists and Dissenters 

in the Soviet Union 
sidney ~ l ~ ~ . ,  and peter R ~ , - J ~ ~ ~ ~ ~  

A Question of Conscience 
The Cases of Alexei Nikitin 

and Anatolyi Koryagin 
Kevin Close 

Unwilling Patients 
Anatolyi Koryagin 

The Case of General Grigorenko: 
A Second Opinion 

Walter Reich 

The World of Soviet Psychiatry 
Walter Reich 

A Response to Psychiatric Abuse 
Paul Chodoff and Ellen Mercer 

Toward the Prevention of Torture 
and Psychiatric Abuse 

Elena 0. Nightingale and 
Eric Stover 

combat offensive practices and treat 
victims. 

he Breaking o f  Bodies and 
Minds is important reading for 
anyone concerned with the T 

preservation of basic human rights. 

1985 352 pages 

Paperbound $11.95; AAAS members $9.50 
Hardcover $21.95; AAAS members $17.50 

Order from AAAS Marketing, Dept. ES, 1333 H 
Street, NW, 8th Floor, Washington, DC 20005. 

Please add $1.50 postage and handling per 
order. Allow 6-8 weeks for delivery. To charge 
your order to VISA or Mastercard, please call the 
Sales Department at (202) 326-6405. 

Published by 
W.H. Freeman and Company 



THE FOURTH ANNUAL CONGRESS FOR 

AUTOMATION, SCALE-UP 
and the ECONOMICS OF 

BIOLOGICAL PROCESS ENGINEERING 
MARCH 4,1987 

MOSCONE CENTER, SAN FRANCISCO 

A one day meetlng rn conjunctlon wlth 
THE SEVENTH ANNUAL DNAIHYBRIDOMA CONGRESS EXPOSITION 

ORGANIZED BY SCHERAGO ASSOCIATES, INC 
In conjunctlon wrth GENETIC ENGINEERING NEWS 

CHAIRMAN: Gerald L. Hawk, PhD, Zymark Corporation 

TOPICS: 

Cell Propagation Fermentation Cell Optimization Cell 
Characterization Cellrrissue Culture Process Monitoring 
and Control Automated lmmunoassay Purification 
Biosensors Human Genome Project Drug Delivery 
Systems Respect to GMP & GLP Regulation Economic 
Issues Automated DNA Sequencing Automated 
Plasmid DNA Purification 

Anyone wishing to submit an abstract for presentation may contact Congress Chairman Gemld L. Hawk, 
PhD, Zymark Corporation, Zymark Center, Hopkinton, MA 01748 (617) 435-9501. (Deadline January 1st). 

.......................................... 
S-2-27 

Reglstratlon Fee $250 00 
Attendance wlll be llmlted Make checks payable to Scherago Assoclates, Inc., Automatlon, Scale-Up 

Please reserve space(s) Reglstratlon Fee must be Included 
Please send Reglstratlon Appllcatlon 

Cancellations must be recelved by February 1, 1987 

Name 

Dept 

Organlzatlon 

Street 

Clty State zl P 

Telephone ( ) 

Return to 
Automatlon, Scale-Up, c/o Scherago Assoclates, Inc 
151 5 Broadway, Dept S-2-27, New York, NY 10036 (21 2) 730-1 050 
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"Uncommon 99 

methods, facilities 
Urn ~d people makt IS 

the "common 99 
Conduct ina  r e ~ r o d u c t i o n l t e r a -  

choice, 
to logy studyes using the inhala- 
t i on  route  o f  administrat ion is  
s o m e t h i n g  w e  do, t ha t  m o s t  
other labs can't do. Having nose- 
on ly  chambers o r  10 cubic meter 

Toxicology testing.. . we 
right the First time. On time. 

- ;  

3io/dynamics, Inc. C ~ O  
Results you can trust. 

et I, East M~llstone, New Jersey 08873- (201) 873-2550 

TOXICOLOIJY . IlVnHLHl IUIU I U A I L U L U ~ Y  . PHIMULUUY . I V I ~  IHUULIL HIVU A~HLI I ILHL bdEMISTRY . QUALITY ASSURANCE . FACILITIES MANAGEMENT 
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Visit us at FASEB Booth #I170 
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Only c-7 package of t ' - ' ~ c h  r-ftware 
I TM does more work Lran PCIG,.,,... 

JntelliGanMlc'r software on the S U N  Hlrorkstdonl 
and the V W  b Mill Chc nrort powerful 

battery of -rams wallable. 

Now PClGENE offers the most versatile software for your 
IBMTM XT, AT, or compatible. 

PCIGENE helps you investigate protein and nucleic acid 
sequences in over fifty different ways. Half of the 
analyses focus on proteins. 
PCIGENE predicts secondary structure, looks for specific 
regions, finds restriction sites, and performs many 
other tasks. 
PCIGENE produces graphic output for more than 

I Somnraesolunonsfw Aa ' 

twenty programs. Its high resolution plots reveal patterns For more information about PCIGENE or other 
often hidden in numerical displays. IntelliGenetics software call: 41 5-96 1-4666 or 
PCIGENE combines a microcomputer's convenience write: 700 East El Camino Real, Mountain 
with a mainframe's power. Its communications software View# CA 94040. 

PCIGENE is a q&tered trademark of IntelliGenefics, Inc.. SUN Workstation of KIN links it to lntetli~enetics software on minicomputers* the 
Mic,msysems, ,,. vm of og. E m t  coooratim. and ,m xr n of 

timesharing system, or the NIH-funded BIONET Resource. namnal Business M ~ C M ~ ~ S .  Inc. 
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When it comes to biotechnology research 
don? fight yourwaythrough theinfo~onmaze 

IIFCRM*TlCll SFRVC FS INC I 

If finding the right infoxmation on the 
latest patents, products and markets in 
biotdmology seems conhshg, or if it 
takes too much valuable time, then you 
should know about D W P  

Now you can quickly find the 
right information in databases such as 
CA SEARCH, with instant access to mil- 
lions of articles indexed by Chemical 
Abstracts Service. 

Or in SCISEARCH, offering a 
multidisciplinary index to the literature 

of science and technology. Or in BIOSIS 
PREVIEWS, providing worldwide 
coverage of research in life sciences. 

And in EXCEWTA MEDICA, a 
leading resource for biomedical research. 

In fact, DIALOG saves valuable 
research time by giving you instant 
access to over 275 databases with infor- 
mation on literally millions of products 
and much more. So you'll spend less 
time in the library and more time doing 
what you do best. 

Finish 

c 

Your company may already be 
using DIALOG. Check to see.?b get 
acquainted, DIALOG offers $100 worth 
of free time to first time users. Just 
call 800-3-DIALOG. Or write DIALOG, 
3460 Hillview Avenue, Pa10 Alto, 
C A W .  

ASUBSCMARYOFL0CKktEEDU)RP 

The WWMS lamest cdledb of intimation. online. 
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Easy open, seals securely 
Unique writing surface 
Color coded (5 colors) 
Graduated marks 
Low cost 

Precision-Microtips : 
Packaged in an autoclavable box 
Universal tips fit most micropipettes 
Precision made 
Low cost 

call to11 free 800-543-440 I 

In Ohio, Canadacallcollect 51 3-761- 0633 
Telex No. 21-4221 

Tekmar Company, P.O. Box 371856 
Cincinnati, OH 45222-1856 

See us at Pittsburgh Conference Booth #'s 433, 435, 437, 439, 441 
Circle No. 155 on Readers' Service Card 

PARIS- 
FRANCE 
MARCH 24028,1987 

'he leading European biotechnology exhibition 
n d  conference. 

Irganised by 
I BIOFUTUR, the European Biotechnology Monthly 
I Association for the Development of PASTEUR 
NSTITUTE 
I SEPFl International Exposition Company 

In association with Genetic Engineering News, published 
by Mary Ann Liebert Inc, Publishers, New York. 

70,000 sq ft of exhibit space 
251 exhibiting companies from 16 countries 
10,141 visitors 

A 50 % increase in the 85 figures is anticipated for 
BIOEXPO 87 

Shouldn't your company be there ? 

310EXPO 87 CONFERENCE 
%om the transformed cell to the cultivated plant 
European strategies in biotechnology (organized by the E.E.C.) 
blonoclonal antibodies and molecular probes 
The effect of biotechnology on national health strategies 
3ioelectronics : biosensors, biochips and biomemories 
3ound table discussions on regional strategies for 
)iotechnology 

Show Facilities 
in order to make your participation trouble free, the show 
management will offer : 
Travel and accommodation arrangements 
'Shipping, customs clearance and installation of exhibi 
under professional management 
'Supervised stand construction and dismantling 
Telephone services and stand furniture 
'Sophisticated audience publicity 

To reserve .space or receive the conference program 
complete and send the coupon to : 

Bioexpo/Sepfi 
0, rue de la Michodiere 75002 PARIS FRANCE 
Phone : (1) 47 42 92 56 
Telex : 21 1897 F TECEXPO 
...................................................................................... 

O Space application form Conference program 
* 

Exhibition tickets 

................................ ............................................. Name ... 

Company.. ........................................................................... 

Address .............................................................................. 



It can if it's an Isco UA-5. 
The same UA-5 detector electronics that provide 

outstanding LC and HPLC performance now give you top 
gel scanning capability as well. A new gel scanning 
attachment interchanges easily with the LC optical units 
to turn Isco's popular UV-VIS absorbance detector into a 
dual-beam densitometer. 

You can scan slab gels up to 2 1 cm x 2 1 cm, tube gels, 
autoradiograms, and positive films, with resolution of 
bands down to 0.04 rnm. Six interchangeable 
wavelengths permit reading of blue, silver and nickel 
stains. The unit is easy to use because the optics move, 
not the gel, and it will scan gels wet or dry. A unique, 
Wdred reference beam reduces the effects of gel cracks, 
bubbles or thickness variations that often degrade the 
scan on other densitometers. 

You can use any integrator for simple quantitation, 
or Isco's ChemResearch@ software for complete data 
management with your IBM-PC or Apple IIe micro- 
computer. 

If you already own a UA-5 detector, all you need is the 
inexpensive gel scanning attachment. Ifyou don't already 
have a UA-5, here's another good reason to get one. For 
more information, call toll free (800)228-4250. Or 
write: Isco, Inc., P.O. Box 5347, Lincoln, NE 68505. 
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Q 1987 Beckman Instruments, Inc AX86.8101 

VVHAT 
DOYOU GET 

WHEN YOU CROSS 
CHROMATOGRAPHY 
WITH A PERSONAL 

COMPUTER? 

Booth 723/836 at the Pittsburgh Conference. 

SCIENCE, VOL. 235 
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B B E ~  Attenultor 

@ NSG PRECISION CELLS, INC. 
195G CENTRAL AVENUE FARMINGOALE NY 11735 (516) 28 

Clrcle No. 130 on Readers' Service Card 

1 . 

I --- e- 
Temperature 
Microprobes 

Accurate to 0.1 OC 

Flexible probes, ,009" dia. 

Needle probes, .013" dia. (29ga) 

Response as fast as .005 seconds 

These quallty sensors with guaranteed accuracy 
can be used with any type "T" thermocouple read- 
out. We also make larger probes for cl~nlcal and 
laboratory use and, if you have an unusual appllca- 
tlon, we can quote on custom sensors In any 
quantity. Call or write for free brochure on our 
probes and dlgltal thermometers. 

"La m n I L - + ( l  ----  - - -  
i 'ir'E 5; - G O  ' r ' i T m  INC 

154 Huron Avenue, Clifton NJ 07013, Tel: 201-779-! 

Clrcle No. 45 on Readers' Service Card 
1078 

Meeting Announcement and Call for Abstracts: 

NORTH AMERICAN 
CYSTIC FIBROSIS 

CONFERENCE 
Toronto, Ontario, Canada 

October 15-17,1987 
Presented by: 

The Canadian Cystic Fibrosis Foundation 
and 

The Cystic Fibrosis Foundation (United States) 

A multzdisc@linaary conferencefor researcher4 physicians, and 
allied health professionals on advances in CF research and care. 

Plenary Sessions: 
The Cellular Defect in CF Genetic Research - 
What's New? Beyond the Gene 
Symposia: 
Antibiotic Therapy Immuno-Prophylaxis 
Controversies in CF Care Behavioral Aspects 
Newborn Screening Complications Nutrition 

The Chloride Channel Biology of Mucus 
Intracellular Control of Secretion Mechanisms of 
Pseudomonas Colonization 

Abstract Deadline: April 1, 1987 
For further information, contact the 

Cystic Fibrosis Foundation 
6931 Arlington Road 

Bethesda, MD 20814 U.S.A. 
Telephone: (301) 951-4422 

o m a n  cpnc ~ ~ b m r ~ s  i o u n d a ~ n  @ b " a m n . , d e m . b f , - ~  E3& 
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 HE LEIDEN CULTURE S Y S T E ~  
MICROINCUBAT OVER SLIP DISH 

Direct Access M icroincu bation 
The Lelden Culture System provldes cell observance for longer t e n  experl- 
ments under hlgh magnlflcation In mlcro-culture condltlons The system 
conslsts of the Lelden Mlcrolncubator and a matchlng Temperature Con- 
troller wlth a cholce of two chamber optlons the reusable Lelden Cover Slip 
Dlsh or the disposable Petrl dlshes 
A few appllcatlons Include lntracellular and patch clamp recording, mlcro- 
~nject~on, vldeo and fluorescence microscopy, mechanical stlmulatlon and 
feedlng 

FOR MORE INFORMATION CALL OR WRITE US TODAY. 
THE RIGHT TECHNOLOGY 

Medical Systems Corp. 
ONE PLAZA ROAD, GREENVALE NEW YORK 11548 516-621-9190 

TELEX 645031 MEDSYSTEMS OUTSIDE N Y STATE 800-654 

Clrcle No 132 on Readers' Service Card 
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2-D Gel Electrophoresis - 
Automated Analysis ns the Problem of 
Data Overload into the Oppo ty for 

Better Research 
BioImageB has created VISAGEB, an instrument for analysis of 2-D separations that 
delivers the results your laboratory demands. We have been able to do this because.. . 
WE LISTEN! 

YOU SAID: I want to use the power of 2DE in BIOIMAGE RESPONDED: Yes, you do have a choice. Bio Image de- 
my own lab but analyzing and managing so much veloped VISAGE, a high speed machine-vision analytical instrument, to automat]- 
data is a problem. I might be able to have my sam- cally acquire, store, and analyze digital images of 2DE patterns and give you data 
ples processed at an outslde service company, but I In a variety of formats. You don't have to follow any rigid formats for your separa- 
would lose control of my research and it 1s not cost tions. Your data remalns in your control, safe ~n your lab. 
effective. Isn't there an analytical instrument that 
allows me to do it all in my own laboratory? 

YOU SAID: I am not a computer expert. How BIOIMAGE RESPONDED: VISAGE'S sophisticated machine-vision 
could I operate a computerized instrument as components are skillfully integrated into an easy to use instrument. Clear and 
powerful as VISAGE? logical menus specifically designed for 2DE analysis lead you through the analysis 

process to the answers. You simply point to your choice and the machine does the 
work. 

YOU SAID: Can a machine vision instrument BIOIMAGE RESPONDED: We use the latest machine-vision technology 
analyze complex 2DE patterns automatically and to develop 'intelligent' software packages which automatically identify peptide or 
consistently? nucleic acid spots in the 2DE pattern and automatically measure the precise loca- 

tion, size, and density of each one accurately and reproducibly. 

YOU SAID: Can I rely on VISAGE to give BIOIMAGE RESPONDED: VISAGE software algorithms apply mathe- 
me accurate quantification with so little operator matical criteria to identify spots, segment them, separate overlaps, and measure 
input? density. The quality of these routines coupled with the power of the MC68000 

family of processors give a quantum leap in quantitative performance over any 
other system, computerized or manual. Independent tests indicate coefficients of 
variation of less than 5% for the VISAGE quantification routines. 

YOU SAID: Some of my gels are dried, BIOIMAGE RESPONDED: Yes, one instrument can. VISAGE is a labo- 
some are blotted, some wet in zip-lock bags; I ratory instrument designed to process any 2DE format-any size, any stain, any 
also need to quantify lots of autoradiographs and film, even color silver stained gels! We even do reflective scans of opaque mate- 
fluorographs. Can an automated instrument rials like nitrocellulose blotting membranes. 
handle all these formats? 

YOU SAID: I want to include a set of stan- BIOIMAGE RESPONDED: The VISAGE Standards package allows you 
duds in my 2DE gel patterns. Can your instrument to specify any internal standards format for a gel (either commercial standards or 
read the standards and compute charge and size for standards that you have made for your specific application) and then computes the 
every spot? isoelectric point and molecular weight for each spot based on those values. The 

standards can be spots in the interior pattern, bands at the edge-even random 
locations-no geometric rigidity is demanded. VISAGE gives you complete 
flexibility. 

YOU SAID: How can 1 be sure that your com- BIOIMAGE RESPONDED: BioImage is proud to be a member of the 
pany will be able to support me in the years to Kodak family of companies. Kodak is known the world over for customer service 
come? and total product support. 

WE RESPOND! That's why BioImage is the leader. 

Ask any of our customers. They are in some of the leading research and applications 
laboratories in the world. 

For more information about VISAGE or our other intelligent lab instruments, see 
your BioImage representative or call (800) 624-5394 (in Michigan 313 971-7500). 
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Scientists read specialty journals for their profession. 



I Select Scientists Get 
Long-Tern NIH Grants 

And THE SCIENTIST for their career: 
'Ib build a career in science today, scientists must also 
be teachers, consumer counselors, expert witnesses at 
judicial hearings, representatives to international 
organizations, writers of grant proposals. Those who 
rise in their chosen field have p e r f 4  all these roles. 
Success in the business of science demands it. 

Every two weeks, more than 30,000 policy-makers 
and decision-makers in all fields, men and women 
devoted to succeeding in science, read THE SCIENTIST, 
the only newspaper devoted to the business of science. 
Published by the Institute for Scientific Information, 
which has supplied data and special publications 
to science and academe for 30 years, THE SCIENTIST 
cuts across all disciplines to focus on the special 
experience of being a scientist. And it gives scientists 
the opportunity to speak out to their peers, to hear 
their ideas, and to comment on news and issues rang- 

ing from NIH grant recipients and micro-mainframe 
computer links to professional turning points and ethics. 

For readers of THE SCIENTIST, these are pressing con- 
cerns. So they save it for their own timal'hey read 
it cover to cover. And give it their undivided attention. 
To deliver your message to these men and women at 

their most receptive, call Roland J. Holub, Vice Presi- 
dent and General Manager at 212-481-3888. To sub- 
scribe, call toll-free 800-662-2444 from finnsylvania 
and 800-345-8112 from the rest of the continental U.S 

It could make a difference in your career. 

THE SCIENTIST 
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Relax.Your cultures are growing 
under a r d d l y  controlled condi- 
tions, in an advanced incubator 
roven in hundreds of labs. W e  

m the risk of contamination. g, 
You see,VWRb Model 1820IR 

C O a  Water Jacketed Incubator is 
thefhtintheindustrytousean 
~ l C O s  control system. It 
monitom C O 2  sensitively 
and ~~ Its measurements 
are unaBected by temperature, 
humidity and air velocity-mndi- 
tions that change every time 
someone opens the incubator d m  
An electronic comparator d u s t s  
C02 iqjection to give you rapid 
m v e w  And we put the temper- 
ature sensor right where it counts 
-in the chamber itself, close to 
your cultures. 

You won't have to worry about 
contamination thatresults k m  
condensation and hot spots. For 
~ t e m p e r a t u r e ~ r m i & o u r  
extra-large, 20-gallon waterc 

jacket includes a full 6"bm the 
top of the chamk  Even our outer 
door is temperature-controlled. 
Furthermore, with our infrared1 
C O a  detector, there's no fan to blow 
spores around.There's no pro- 
truding part to harbor microbial 
growth. 

And when your new Model 
1820IR Incubator arrives at your 
lab VWRwillbetheretoinstallit 
web be mund when you need 
technical or service assistance. 

Let VWR show you how to make 
a good home for our cultures. 

e 3 !  
d Contact your representative 

PO. Box 7900 
San F?ancisco CA 94120 
800) 2n-3sob Ext 332 
800) 632-2122 Ext 332 (In California) 
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5 Prime - 3 Prime Inc. 
does... 
SPUN COLUMNS 

Extensive 1st of spun columns for removal of unincorporated 
radlolabeled or b~otlnylated nucleotldes from labeled DNA or 
RNA 80-90% recoverces wlth greater than 90% purlflcat~on 
Takes only 6 short mlnutes 

New spun columns for llnkered DNAs Remove free llnkers and 
small cDNAs wlth same rapld 6 mcnute procedure 

provide.. . HYBRIDIZATION BUFFERS 
RNase, DNase free pretested pre-hybrldczatlon and 

hybrldczatcon buffers 
Optlm~zed worry free s~mpllccty 

Pre-packed simple to use Conveniently packaged 2x buffers 

spun columns ... And More 
Ready to use, worry free All at affordable prcces deslgned to make your research easler 

Northern & Southern Call or write for a complete list of 
5 PRIME t 3 PRIME product offerings for 

hybridization buffers. molecular biology research. 

5 Prime - 3 Prime, Inc. 
19 E. Central Avenue 
Paoli, PA 19301 
Call Collect (215) 644-4710 

Circle No. 196 on Readers' Service Card 

SAVANT GEL DRWNG 
BETTER FOR THE LONG ~ U N .  

Larger size to fully accommodate 
40 x 50 cm gels. 1 

Protects your results by combining 
uniform heat and vacuum pressure to 
prevent cracking, curling or distortion. 
Variable temperature range (ambient 
to 80°C) with adjustable timer. 
Porous polypropylene and stainless 
steel screen gel supports. 
Inconvenient dry ice vapor trapping 
eliminated when used with Savant 
Refrigerated Traps. 

For complete details, COP+=-+. 

SAVANT Instruments, Inc 
110-103 Bi-County Blvd. 
Farmingdale, NY 11735 
(516) 249-4600 

SAVANT 
For Sample Preparation. 
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Featuring: 

NEW Membrane Filters for 
Microbiology Assays, Tissue Culture 
Media Sterilization HPLC Mobile 
Phases and HPLC Samples. 
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~ression 
. - I . .  -. ^ I . . .  mes as The VPCJ call ue callu~ a ~ e u  LO a r c r p ~  sii~rlplr v o ~ u l  

small as 2 micro1 
The VPO accept: ample, il 
body fluids and complex specimens such as tissu~ 
samples. 
The VPO avoitls tifacts tl 
the freezing point method due to elevated viscosi 
particulate matter, inhomogeneities, and other physical 
characteristics of the sample. 
The VPO offers superior reliability because it is basically 
an electronic rather than a mechanical instrument. 

s any hia 
NEW Hollow Fiber Ultrafiltration 
Module for Pyrogen Removal. 

?at arise . . NEW ULTRAWARE@ HPLC Mobile 
Phase Degassing Systems. 
Analytical and Preparative Systems 
for the Filtration, Degassing, Storage 
and Delivery of HPLC Mobile Phases. 

NEW Ultrasonic Cell Disrupter, 
PELLET PESTLE@ Mixers, Glass 
Tissue Grinders and Cell Disruption 
Chamber. 

If your work concerns studies of 
fluid and electrolyte balance in any 
form of life, it will pay to investi- 
gate the vapor pressure osmo- - - meter. We think you'll agree with 
those who already use the VPO- 

fl 348 and prefer it. 
. Contact Wescor, Inc., 459 South 

Main Street, Logan, UT 84321 USA. 
/ (801) 752-6011 or (800) 453-2725. 

Telex 49303133 WESC UI 

D - ~ e l ~ ~  Electrotransfer System for 
Recovery of Bilogically Active DNA 
from Electrophoresis Gels. 

See these products at the 
ASM Booth No. 153 
P I T C O N  Booth NO. 214-218 

P.O. Box 729, Vineland, NJ 08360 
Telephone: (609) 692-8500 

Innovative instrumentation since 1970. 
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WHO SUPPLIES 
THE MOST IMMOBILIZED PROTEIN A 
ACTIVITY PER ML OR PER $$$? 

Let's face it, Immobilized rProtein AT" is not an "inert" substance. 
Its value is directly related to its IgG binding activity. And immobilized 
recombinant Protein A from Repligen has more IgG binding activity per ml 
(> 20 mg human polyclonal IgG per ml) or per S (as low as S.301mg IgG 
binding capacity*) than the other brands. Repligen's rProtein A is readily 
available in two forms: immobilized to crosslinked 4 '% agarose beads in 
milliliter and multiliter quantities or as an illtrapure lyophilized protein in 
laboratory and multigram quantities 

For more information, please call (617) 225-6000. Or write REPIJGEN 
Corp., One Kendall Square, Rldg. 700, Cambridge, Massachusetts. 02139 
Attention Customer Service. 

Circle No. 84 on Readers' Service Card 

I "ELLM." Box 544, Borough Hall Ststion, Jamaica, NY 11424 
(718) 544-9534 or (718) 544-9166. I 

See us at PittCon Booth #6057-6059 -. 8 ., .-- - 8 , -  - 8 

Massachusetts 
Institute 
of Technology 

Center 
for Advanced 
Engineering 
Study 
is now accepting applications for the 
Advanced Study Program-Fall 1987. 

The Advanced Study Program IS: 

a Program of continuing education for 
experienced engineers, applied scien- 
tists, technical managers, and educa- 
tors; 

a unique opportunity to enhance pro- 
fessional capabilities through in- 
creased technical competence, and to 
broaden perspective and understand- 
ing of emerging techniques, 

an intensive experience, individually 
tailored to the background of each 
participant. 

Resources throughout MIT are avail- 
able to the Fellows of the Center 

The Program combines classroom 
study, seminars, guided independent 
study, and research. The Program is 
divided into fifteen week segments 
which coincide with the MIT fall and 
spring terms. Participants normally 
start at the beginning of the fall term, 
or at the beginning of special review 
subjects offered during the summer 

For more information, and an applica- 
tion form, please fill out the coupon 
below and send rt to, 

Dr. Paul E Brown, Director 
Advanced Study Program 
Center for Advanced Engineering 

Study 
Room 9-435 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 02139 

Name 

Title -- 

Company 

-- 

Crty - 

State ZIP 

Tel No ( ) 

Field of interest 
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12th AAAS R&D Colloquium 
Washington, D.C. 
9-10 April 1987 

The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 

Please Type or Print Clearly REGISTRATION FEES 

Name $170 Full (meals and publications) $ 
(last) (first and lnlttal) 

Affiliation - $125 Partial (publications only) 

Mailing Address $ 60 Student (publications only) 
(street and number) 

lcttvi (state and zip) (telephone number) 
SEPARATE MEAL TICKETS 

$ 22 Lunch, Thursday (9 Apr.) 

Check enclosed or charge to my VISA or MASTERCARD $ 8 Breakfast, Friday (10 Apr.) 

Card No. Expiration Date $ 22 Lunch, Friday (10 Apr.) 

Cardholder's signature TOTAL AMOUNT: $ 
Check here if you need special services due to a handicap. We will contact 
you before the meeting. 

Packets will be mailed to preregistrants on about 23 March; registrations received after 23 March will be held at the AAAS 
Registration Desk in the Capital Hilton. Refund Policy: Advance registration fees and meal tickets will be refunded for 
cancellations received by 3 April; no refunds will be made on cancellations received after this date. 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. 
All registrants receive AAAS Report XII: Research and Development, FY 1988 before or at the Colloquium, published 
Proceedings after the meeting, and a supplementary report, Congressional Action on R&D in the FY 1988 Budget, 
in the fall. 

Mail registration form to: AAAS Meetings, R&D Forum Registration, 1333 H Street, N.W., Washington, D.C. 20005 

Capital Hilton Hotel Reservation 
AAAS R&D Colloquium + 9-1 0 April 1987 

(Reservations received after 13 March cannot be guaranteed) 

Send confirmation to: 

Name Street 

City State Zip - Telephone No. 

Other occupants of room: Name Name 

Room: Single ($1 15)* Double ($135)* 0 Twin ($135)* *Add 10% D.C. sales tax and $1 occupancy tax. 

Arrival: Date Time Departure: Date Time 

Be sure to list definite arrival and departure time. Check-in time is 3:00 p.m.; check-out time is 12 noon. 

Special housing needs due to handicap 

Enclose separate check, made out to The Capital Hilton, for first night's room deposit or provide major credit card 
information: 

Credit Card Name Number Expiration Date 

Cardholder's signature 

Mail hotel reservation form to: Reservations, The Capital Hilton, 16th & K Streets, N.W., Washington, D.C. 20036 




