




OUGH TO B URATE! 
<, 

*. y4:$@,*7p:-"55 . -v+ ?:?%$@ 
*- ~ r , ~  &a e*#&ad*i% 

Hand lysis is emnsive and time consuming. 
~ P a d d s  precision and speed to your data analysis. 

No need to waste time a* an experiment to 
do lengthy or repetitious calulations. With this 
system, the calculations are performed 
DURING the experiment so that when you've 
finished recording data, you've also finished 
analyzing it. 2 

Let us introduce you to the flexibility of @g 
computer analysis with an easy-to-use 
spreadsheet format. 

No complicated language6 to learn 
No lengthy software code to write, 

- No formulas to repeat. 
Just enter your basic formulas into the 

spreadsheet. Use these formulas to build mo 
complex protocob. During acquisition, these 
calculations will be performed repeatedly through I ' time, producing a THREE-DIMENSIONAL 
SPRWDSHEET. Results can be saved ol.1 a 
continuous or scheduled basis. 

A fully annotating 8-channef hmal 
recorder records raw waveforms as well as 
documents sp'readsheet calculations. Data and 
results are SIMULTANEOUSLY presented. This 
not only provides on-line analysis and 
documentation, but also avoids the confusion 
often encountered when raw data and results 
are not presented together. The recorder has a 
high frequency response which is flat from DC 
to 400 Hz in continuous mode; in burst mode, 
the response is flat from DC to 330 kHz. 

To complete the system, a full range of 
signal conditioning amplifiers are offered. 
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COVER Mature sporangium of Rtn'nospuridium seeberi discharging endospores 
hrough a single pore. The organisms were present in a large polyp located in the 
:xternal nares of a dog. Mature sporangia are approximately 100 to 400 
nicrometers in diameter and have relatively thin walls. They contain endospores 
hat mav be in various stages of maturation. This section is 1 microm---- '- 
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Economic trends 

S INCE the late 19605, there has 
been a steady decline in the 
growth of productivity in the 

nonfarm business sector of the United 
States economy (page 443). This sector 
includes everything except government 
operations, agriculture, and nonprofit 
organizations. Baily considers a number 
of factors to which the decline in the 
growth of productivity has been attrib- 
uted: the labor force's educational qual- 
ity and levels of experience and effort, 
the extent and value of capital invest- 
ment in nonfarm business, the mix of 
products and the difficulty of measuring 
products in businesses that deal in ser- 
vices, the pace of innovation and effi- 
cient use of new technology, the rise in 
"professional" managers with manage- 
ment skills but no industry-specific in- 
sight, and increases in government reg- 
ulations affecting business. It is possible 
to document that some but not all of 
these variables have contributed to the 
decline of productivity growth and to 
show that the economic troubles of the 
United States that have arisen from a 
combination of negative factors are not 
abating. 

Martian dust storms 

0 N Mars, local dust storms are 
common, but occasionally a 
dust storm will expand to glob- 

al proportions (page 459). With tem- 
perature, pressure, and wind data col- 
lected during the Viking missions to 
Mars, two circulation patterns have 
been identified that carry dust into the 
red planet's atmosphere. Active winds 
in the southern hemisphere in subtropi- 
cal latitudes can lift dust high into the 
atmosphere, and Hadley circulation can 
then carry dust northward across the 
equator, generating a global dust storm. 
Dust raised in the northern hemisphere 
only reaches to heights below 10 krn 
and is not distributed globally. Haberle 
performed numerical simulations that 
showed how northern hemisphere at- 
mospheric dust could weaken the inten- 
sity of the Hadley circulation and thus 

the likelihood that a small storm would 
become a global one. Dust transported 
northward by Hadley circulation could, 
in succeeding years, remain available 
(until transported even farther north) to 
suppress Hadley circulation and delay 
the next global storm. Competition and 
feedback between northern and south- 
ern circulation patterns might therefore 
confine a storm locally or permit it to 
expand. Six well-documented global 
dust storms have been characterized in 
the last 30 years and continued observa- 
tions of Martian storms should clarify 
how they originate. 

Oncogene product 

T HE oncogene c-myc appears to 
code for a protein that is active 
when cells are synthesizing DNA 

(page 467). It is amplified or translocat- 
ed to another chromosome and ex- 
pressed in excess in a variety of human 
and animal cancers and probably con- 
tributes to the growth advantage en- 
joyed by the cancer cells. The structure 
of c-myc is conserved in vertebrate cells; 
its product may be crucial to the regula- 
tion of cellular proliferation. Studzinski 
et d. show that when nuclei isolated 
from human leukemic cells (as well as 
those from normal spleen, liver, and 
cultured fibroblastic cells) are treated 
with antibodies to the c-myc protein, 
DNA s nthesis is interrupted. It re- Y sumes i antibody is removed and c-myc 
protein is added to the culture. The 
activity of the enzyme DNA polymerase 
is dramatically reduced during c-myc 
antibody treatment; and the effects of c- 
myc antibodies can be mimicked with 
antibody to DNA polymerase. It is 
therefore possible that the product of 
this oncogene is one of the proteins that 
stimulates the activity of DNA poly- 
merase. 

Polyp=producing fungus 
cultured 

A fungus that produces polyp-like 
tumors in epithelial tissues of the 
eye, ear, nose, penis, and vagina 

in humans and other mammals has been 
successllly cultured for the first time 
(page 474). Disease caused by Rhinospo- 
ndium seeberi is endemic in India and 
Sri Lanka but is also known to occur in 
the United States and elsewhere around 
the world. Levy et  d, homogenized a 
polyp (cover) from the nose of a dog, 
extracted the organisms, and cultured 
them with a cell line from a human 
rectal e ithelioid tumor. The interac- 
tions o ? fungi and cells were monitored 
for more than 2 months. The fungi 
grew and produced sporangia (the cases 
in which spores form) and accompany- 
ing spores that were eventually released. 
The fungi also induced proliferation of 
the epithelial cells to which they had 
attached; polyp-like structures formed 
from the cells that were growing in the 
tissue culture flasks. It is now possible 
to study the life cycle of these fungi and 
the cellular changes that they induce as 
well as to evaluate pharmacologic 
agents for the treatment of this disfigur- 
ing infection. 

Gene rearrangements 
during ontogeny 

T HREE gene families found within 
T lymphocytes-called a, P, and 
y-have structures similar to the 

genes in B lymphocytes that produce 
immunoglobulins (page 479). The a 
and p genes produce proteins that to- 
gether make up the receptor for antigen 
on the T-cell surface: the y genes pro- 
duce proteins whose functions are be- 
ing sought. Born et  d. analyzed y gene 
expression in thymus cells of fetal mice 
and found that the component parts of 
the y genes-called the variable, join- 
ing, and constant segments-had been 
rearranged in these cells but had not 
been rearranged in their progenitors in 
the fetal liver. The gene rearrangements 
were synchronized with rearrangements 
of the p gene segments during days 14 
to 17 of gestation. Because rearrange- 
ments of the y genes are less complicat- 
ed than those of p genes, y proteins 
may be expressed several days before 
receptors for antigen are expressed on 
the T-cell surface. 
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Spanking, Reason, and the Environment 

A n exceedingly logical friend of mine told me that when he was 10 years old and 
playing peacefully with his siblings, his father suddenly picked him up and spanked 
him. He turned in bewilderment to ask, "What did I do to deserve that?" "Nothing," 

his father replied. "Then why was I spanked?" "To teach you that this is not a rational 
world," was the answer. Even scientists without perceptive and theatrical fathers eventually 
learn that this is not a rational world. It should be part of our responsibility, however, to 
make it more so. 

A sizable expansion of research by the Environmental Protection Agency (EPA) should 
be encouraged in the years ahead. Emotion runs high on environmental issues and the EPA 
has been marred by political factionalism. Yet it deals with our most precious and 
increasingly threatened resources: the air we breathe, the water we drink, and the soil that 
nourishes our food sources. Environmentalists argue that we are doing too little to protect 
our resources; industry argues that excessive regulation stifles progress. The reality is that we 
live in a world that becomes more densely populated each year and that population depends 
on chemicals for its food and its standard of living. So the problems will only become more 
serious, and they cannot be solved by headlines, law cases, or political posturing. 

In the past when faced with problems in health, he1 resources, defense, and food 
supplies, we responded with programs of basic research that paved the way for vast 
improvements. The environmental problems may be even more difficult. First, their 
solutions are bound to be costly and therefore opposed by both special interests and 
taxpayers. Second, the research is complex, requiring risk assessment analyses that strain 
current theories and are not easy to explain to lay audiences. Third, many of the solutions 
require international as well as national cooperation. Acquisition of convincing data is even 
more important when nonprofessionals must be persuaded of a course of action involving 
complex science. Time is of the essence. Governments delay action, claiming "lack of facts," 
as the clock ticks against a background of a deteriorating environment. 

The current EPA research budget is approximately $300 million, but it is almost all 
devoted to specific problems: a selenium contamination of water in California, an acid rain 
problem in the Great Lakes, a toxic waste dump in New York. The specific problems must 
be pursued, but basic knowledge is needed to develop broad strategies as well as innovative 
solutions. The Superfund costs are in the billions; asbestos cleanup costs are staggering; the 
science of risk assessment itself is in a primitive state; the EPA is entering the recombinant 
DNA field, when most of the expertise is found in the National Institutes of Health. All of 
these areas are candidates for a basic research approach. 

Furthermore, the type of research and its spatial requirements are unconventional. One 
model may be found in the recent opening by the Department of Energy of the gaseous fuels 
test site in Mercury, Nevada. Far away from any populated area, the facility is constructed to 
test the spread of toxic gases such as the methyl isocyanate released at Bhopal or  hydrofluoric 
acid, a corrosive but widely used chemical. Tests are planned on protective measures such as 
vapor fences and detoxication techniques. A rational policy for toxic waste disposal requires 
facts, and this experimental approach is laudable. 

A tripling of the EPA research budget is not unreasonable in view of the need. This could 
be achieved over the next couple of years mainly through a greatly expanded extramural 
program. EPA would be well advised to model its research program on the successll NTH 
example, with most of its research in a peer-reviewed extramural program but with a sizable 
intramural program as well. Because most of its research is inevitably controversial, it will gain 
by the outside component, both in terms of expertise and credibility. 

There will be those who believe that these issues have become so politicized that they 
can only be solved by the media and publicity, others who say that they require lawyers and 
litigation, and still others who say that they devolve on politics and money. I would like to 
believe reason and data can be used to make decisions, but then I was never spanked at an 
appropriately impressionable  DANIEL E. KOSHLAND, JR. 
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combination of forward and • 
modes makes dilutions esp • 
easy. Wetted surfqces of ce • 
fluorocarbon provide for ma • 
chemical compatibility. A th • 
110 VAC 60 Hz synchronou 0 
provides three shot velocitie • 
your fluid and vessel requlrt . 
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The Seventh Annual 
DNAIHYBRIDOMA CONGRESSES 
MARCH 1-4,1987 MOSCONE CENTER SAN FRANCISCO 

presented by Scherdgo Associates and Mary Ann Liebert, Inc., publishers 

Co-cbaimzen DNA: Walter L. Miller, Peter Gruss 
HYBRIDOMA: Zenon Steplewski, Hilary Koprowski, Joseph Davie 

Sunday,  March 1 Joint keynote addresses: Steven Goff, Alexander Rich 

Monday,  March 2 Joint Session: Aids Research and Therapy Erling Norrby, chairman 

Speakers Dani Bolognesi Robert Gallo Jay Levy Bernard Moss Robin Weiss 
Myron Essex William Haseltine Luc Montagnier Simon Wain Hobson Flossie Wong-Staal 

DNA Immunopathology of AIDS Erling Norrby, chaimzan 
Chromatin Gary Felsenfeld, chaimzan 

HYBRIDOMA Organizing Group for Immunotherapy Michael Mastrangelo, chairman 
Organizing Group for Immunodiagnosis Edgar Haber, chairman 

Tuesday, March 3 
DNA Transcription George Khouq; chai?man 

Intracellular Protein Targeting Han~ey Lodish, chairman 

HYBRIDOMA Working Groups on Immunodiagnosis and Immunotherapy 
Transgenic Mice as Tool in Immunology Davor Solter, chairman 
Anti-idiotype Vaccines Donald Capra, chaimzan 

Wednesday,  March 4 
DNA Neurobiology James L. Roberts, chairman 

Developmental Biology Peter Gruss, chairman 

HYBRIDOMA Use of Hybridomas in Determining Cytokine Structures and Functions Robert Schreiver, chairman 
Anti-carbohydrate Mab's in Study of Glycolipid-Mediated Cellular Effects Jan Thurin, chairman 

Registration $350 Advance Registration (received by November 15) 
$400 Advance Registration (received by January 15) 
$150 Student Registration 

HYBRIDOMA, c/o SCHERAGO ASSOCIATES 
1515 Broadway, New York, NY 10036 
(212) 730-1050 

Please reserve space(s). Registration Fee of $ enclosed. 
Please send abstract form. 

-- - - - - - 

Dept Organization 

City State Zip 

Telephone: ( ) 

Make checks payable to: Scherago Associates, Inc., DNAmRIDOMA 



There's never been a more versatile way to grow and study cell 
cultures than LabTek@ Chamber/Slides and Raskettes. Now 
you can choose the best growth surface for your anchorage- 
dependent cells- glass or plastic. 

Grow cells using Chamber/Slides as they come from the pack- 
age. Then separate the slide (growth surface) from the growth 
chamber(s). Fix, stain and study on the original growth surface- 
a 26mm x 76mm slide of borisilicate glass or Permanox@ 
~lastic. Permanox slides are treated to produce a tissue culture 
surface identical to our LUX@ Tissue ~"lture Labware. 

I 
Chamber/Slides are available with 1, 2, 4 and 8 chambers, plus 
Flaskette. With as many as 8 chambers on a slide, you can 
perform multiple analysis or culture different cell lines on the 
same slides. All are tested to assure qualityand sterility. Packaged 
in 11.5 x 29cm plastic trays with pull-back cover; eight slides 
per tray. 

Easy to Use 
1. Fill chamber with suspension; cover and incubate. 
2. Decant medium and fix cells. 
3. Remove chambers and stain as usual (or) retain chambers 

and stain each culture separately. 
4. Remove gasket; apply coverslip if desired. 

Call or write for more information. Miles Scientific, 2000 North 
Aurora Road, Naperville, IL 60566, 1-800-562-5200 EXT. 100. 
To order, contact your LUXILab-Tek Dealer. 

-- 
Miles Scientific MILES m w m  . 

Cirde No. 223 on Readers' Sewice Card O 1986. Miles Scientific. All Rights Resewed. 
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A Story Of New Technology 
"-2" 7 * g  

Of Mice 
And How You Can Apply It For Better Laboratory Animal-Research Management 
New advances in 
microelectronics, 
computer  hard-  
ware, software and 

telecommunications promise to 
revolutionize the way you work 
in and manage your laborato- 
ries. Today it is possible to 
automate the entire flow of in- 
formation in your operation- 
aninial identification, record 

keeping, monitoring of your 
laboratory environment and ac- 
cess to all areas of your facility. 

Tjntil now, each technological 
advancement has been applied 
to laboratory management in a 
stand-alone, discrete fashion. 
At Bio h4edic Data Systems, we 
understand the importance of 
applying technology in an in- 
tegrated fashion to help you 
solve your most  pressing 
management problems. 

Introducing A New Company 
You've Known For Years 

Bio Medic Data Systenls is 
part of the Bio Medic family of 
companies including Lab Prod- 
ucts, Inc. For more than 17 
years, we've been the industry 

n I 

leader in providing innovative 
and dependable products to ani- 
mal-research laboratories. Bio 
Medic Data Systems is now in- 
troducing two new product lines 
that will fulfill the promise o 
central laboratory automation 
Announcing EMACS 

El\iIACS means Environmen 
tal hlonitoring and Access Con 
trol System. 14n~ong its man! 
features, the e n ~ i r o n m e n t a ~  
function of this computerized 
system accurately monitors the 
humidity, temperature, light- 
ing, airflon- and many other 
characteristics of the laborato- 
ry envirolimcnt. Information ir 
automatically s to red ,  a n c  
alarms set to your parameters 
notify you when de~riations oc- 
cur. EMACS' access-contro 
function monitors and positilre- 
ly controls personrlel access to 
every part of your laboratory. 
Each of these functio~ls can be 
on duty 24 hours per day, 365 
days per year. This translates 
to better security, investment 
protection, reliable reports and 
research results, and an in 
tegi-ated record of everythin$- 
that happens in your laborator)@ *:- L6% 
=p7*-&:3 "-*: 



DATA SYSTEMS 

anyone else who knows 
about laboratory manage 
Nor will you find anyone 
who has the technology 





{ The new frontiers in biology today are the frontiers of 
I biotechnology tomorrow. . . . . . . 

BIOTECHNOLOGY: I ,  
1 The Renewable 
Frontier 
Edited by 
Daniel E. Koshland, Jr. 
Editor, Science 

BIOTECHNOLOGY 
The 

Re~ewa ble Fvo~tiev 

Discoveries in the modern biology laboratory are of great practical importance in industry 
today, as they have been in medicine for many years. This volume clearly illustrates the 
extraordinary cross-disciplinary aspects of modern biology and its tremendous impact on 
the future. Like its 1984 predecessor, this collection presents the latest and most important 
topics at the forefront of biological research. Compiled from papers in Science, 1985. 

Contents 

I. New Techniques IV. Hormones and Metabolism 

In Vitro Mutagenesis Atrial Natriuretic Factor 

Novel Genomes of Large DNA Viruses The LDL Receptor Gene 
Heterologous Protein Secretion from Yeast Human von Willebrand Factor 

Genetic Linkage Map of the Human X Chromosome 
V. Biotechnology 

Protein Insertion into & Across Membranes 
Biotechnology & Food 

II. Immunology Drug Biotechnology: The Japanese Challenge 

Transfectomas to Novel Chimeric Antibodies 
VI. Virology 

Histocompatibility Antigens on Murine Tumors 
Factors in Protein Antigenic Structure Nucleotide Sequence of Yellow Fever Virus 

Three-Dimensional Structure of Poliovirus 
Ill. Developmental Biology and Cancer 

VII. Plant Sciences 
Spatially Regulated Expression of Homeotic Genes 

in Droso~hi la  Arabidopsis thaliana & Molecular Genetics 
Plasticity o i  the Differentiated State Safety & Genetic Engineering in Agriculture 
~ n c o ~ e ' n e s  in the Cytoplasm & Nucleus 
Granulocyte-Macrophage Colony-Stimulating Factors VIII. Behavior and Sensory Phenomena 

X-Ray Structure of Displatin with DNA The Cellular Basis of Hearing 
lmm;noglobulin ~ e a v ~ - ~ h a i n  Enhancer: Insect Colony Sociogenesis 

Tissue-Specific Factors Neurotrophic Factors 

1986; 400 pp., comprehensive index, 125 illustrations and  tables 
Hardcover $29.95; AAAS members S23.95 ISBN 0-87168-314-7 
Softcover S17.95; AAAS members $14.35 ISBN 0-07168-283-4 

VISA, Mastercard, and  Choice accepted; include account number, expiration date, and  signature. Order f rom 
American Association for the Advancement of  Science, Marketing, Dept. F, 1333 H Street, hW, Washington, DC 
20005. Please add  $1.50 postage and  handl ing per  order. Al low 4 - 6 weeks for delivery. 

45 8 SCIENCE, VOL. : 



AAAS announces its first annual colloquium on science, a m  control, 
and national securify. . . 

Science and Security: 
The Future of Arms Control 

December 4 - 5, 1986 
Omni Shoreham Hotel 

Washington, D.C. 
This  new  a n d  exciting event  will b r ing  together  m o r e  t h a n  300 science,  government ,  1 business,  a n d  ci t izen leaders t o  examine in dep th  t h e  key issues relat ing science,  

1 technology,  a n d  nat ional  securi ty.  By providing a wide range  of viewpoints o n  a 
I variety of questions,  t h e  col loquium will offer a balanced a n d  t ho rough  examinat ion 
1 of complex a r m s  control  a n d  national  securi ty issues. 

I Program 
1 Plenary sessions 

+ Overview of the role of science and technol- 
ogy in shaping national security policy + Advances in weapons technologies and their 
impact on security + SDI: An evaluation of its strategic and tech- 
nical merits + Congress and nuclear arms control + Technology and the Five Continent Peace 
Initiative + How can science and technology help us 
create a safer world? 

In addition, smaller group sessions designed to 
encourage lively discussion and debate will 
focus on such critical issues as: 

+ verification and compliance 
+ weapons testing and nuclear proliferation 
+ Soviet technology and defense capabilities 
+ C31 and nuclear stability 
+ scientific community and defense research 
Register today for this important and timely 
conference by sending in the registration form 
on the following page. 

For further information, please contact: 
Richard Scribner 
AAAS Committee on Science, Arms Control, 

and National Security 
1333 H Street, N.W. 
Washington, D.C. 20005 
(202) 326-6494 

American Association for the Advancement of Science 
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AAAS Science 
Washington, D.C. 

and Security Colloquium Advance 
Registration 

4 - 5 December 1986 

Omni Shoreham Hotel, 2500 Calvert St., N.W., Washington, D.C. 

Form 
S3 

Registration Fees 
Name 

( 1<1 \1 )  111111  ,iliil lllli,ill $150 Full (meals & publications) $ - 
Affiliation 

$1 10 Partial (publications only) - 
Mailing Address 

l l l l l l C l  , l l l i i  l i l i l i l i i~l) $ 50 Student (publications only) - 

liltL) ,IL K ,,,,I I~LIL,,I,,,,,L ,ni,,,,h~, I Separate Meal Tickets 

0 Check enclosed or charge to my O VISA or Mastercard 
(no other credit card\ accepted) 

$ 20 Lunch. Thursday 14 Dec.) - 

$ 7 Breakfast. Friday 15 Dec.) - 

Card No. Expiration Date $ 20 Lunch, Friday 15 Dec.) - 

Cardholder's signature TOTAL AMOUNT: $- 

Check here if you need special services due to a handicap. We will contact you before the meeting. 

Registration fees include all sessions and publications; meals are included only with payment of full registration fee. All registrants 
receive an Arrns Corlrrol Rrclder before or at the Colloquium and published Proc,eeditzgs after the meeting. 

Packets will be mailed to preregistrants in early November; registrations received after 5 November will be held at the AAAS 
Registration Desk in the hotel. Refund Policy: Advance registration fees and meal tickets will be refunded for cancellations received 
by 1 December; no refunds will be made on cancellations received after this date. 

Mail top half of registration form to: AAAS Meetings Office, Science & Security Colloquium Registration, 
1333 H Street, N .W. ,  Washington, D.C.  20005 

Hotel Reservation Omni Shoreham 
AAAS Science and Security Colloquium + 4 - 5 December 1986 

(Reservations received after 5 November cannot be guaranteed) 

Send confirmation to: 

Name Street 

Clty State ZIP Telephone No 

Other occupants of room: Name Name 

Room: Single ($85)* Double ($105)" Twln ($105)" "Add 10% DC sales tax and $1 occupancy tax. 

Arrival: Date T ~ m e  Departure: Date Time 

He w r e  to I15t d e f ~ n ~ t e  drrlvdl dnd depdnure ddte dnd tlrne Check In tlme I \  100  p In iheLk out tlme I $  12 noon 

Special housing needs due to handicap 

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

Credit Card Name Number Expiration Date 

Cardholder's signature 

Mail bottom half of reservation form to: Reservations, Omni Shoreham, 2500 Calvert St.,  N.W., Washington, D.C. 20008 



A U T O ~ E  
MEASUREMENT 
ON YOUR IBM PC 

New digitizing tablet with 
Sigma-ScanTM measurement 

software. $1195 
Cat #3011 - 12" x 12" sy!stem 

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

Call or write today for more 
information. 

JANDEL SCIENTIFIC 
M l C R O C O M P U T E R  T O O L S  FOR THE SCIENTlST 

2656 Bridgeway, Sausalito, CA 94965 
800-874-1888 

(In Calif. call 415-331-3022) 
Circle No. 196 on Readers' Service Card 

CUSTOM SYNTHESIZED 

GENOMIC LIBRARIES 
AND OLIGONUCLEOTIDES 

AVAILABLE FROM 
SHOWA UNIVERSITY 

BIOTECHNOLOGY SERVICE 
LABORATORY 

GENOMIC LIBRARIES 
IN EMBL-3N VECTORS 

The low cost of $1500 per library guaran- 
tees 3-4 mammalian haploid genomes. 
Full range of characterization services avail- 
able. 

OLIGONUCLEOTIDES 
Lowest cost available: $25 for the first base 
and $10 for each addition base. 
Oligonucleotides are ready for immediate 
use. 
Phosphoramidite synthesis uses an Applied 
Biosystems 3808 DNA synthesizer. 
A full range of purification services are 
available. 
Shipped 48 hours after order is received. 

DIRECT INQUIRIES TO: . 

R. Talbotl 
Showa University Research Institute 
10900 Roosevelt Boulevard 
St Petersburg, Florida 33702 
(813) 576 6675 Ext. 217 

Have you ever had an idea that could never know when you'll need some- 
change the world,only to have someone thing from another field.With Dialog, 
else beat you to it? After months of it's all available instantly. 

goes right to the source, with 10 to 15 
years of data on every subject, from 
aerospace to zoology. Even if you're 
in a speciaized area of research, you A subs~diary of Lockheed Corp. 

Cirde No. 221 on Readers' Sewice Card Circle No. 94 on Readers' Sewice Card 





MINIFOLDI b?:eba"'" 
Now.. .dot-blot filtration and 

incubation with one unit 
Permits extended 

incubation periods 
No cross-lateral flow 
Precise, uniform 

spotting 
Screening of all dot- 

blot type assays 
Can be used with a 

variety of transfer media 
Compatible with iso- 

topic/nonisotopic detec- 
tion techniques 

Now researchers can 
use the Minifold I filtra- 
tion manifold for all 
membrane-based dot-blot assays requ~ring both filtration 
and incubation steps. The S&S incubat~on plate features 
O-ring construction which prevents cross-lateral flow- 
plus the standard 96-well format that permits a variety of 
dilutions or test conditions to be assayed on a single mem- 
brane. The incubation plate is available as an accesson/ 
for current Minifold I users or can be ordered as part of 
the Minifold I unlt. Call or send for more lnformatlon. 

L c h l e i c h e r  8r Schuell 
Keene, New Hampshire 03431 
(800) 245-4024 (603) 352-381 0 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

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

1 1 IBM PCIXTIAT, MS-DOS, CP/M 80 . . . s195°0 1 

I 1 VAX/VMS (native mode) . . . . . . . . . . . . 

,*. ANY 

MAANNUYAL $150° g\tth $2000 f. Q 322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 

\, I l i~i i  I '  
SKATRON'S COMPACT, SEMI-AUTOMATIC 

TOUCH-PAD HARVESTER FOR 

Circle No. 208 on Readers' Service Card 

I ' . I  PROLIFERATION ASSAYS AND BINDING ASSAYS. 

I Connecticut residents add 7%% sales tax. 

Circle No. 16 on Readers' Service Card 

High throughput -Harvests 96 samples 
onto one filtermat. 
Filter disc transfer system -Deposit in 
scintillation tubes, add fluid, cap and 
count. 
Flexibility-Variety o f  suction head 
configurations, 24 well plate and 96 well 
microplates. I ml and 1.4 ml Macrowell" 
tubes. 12 x75m and 13x 100m tubes and 
after confi uration upon request. 
~ e p m d u d i l i t y  -Timed wash cycles 
assure precise, predictable results. 
Call or write: Skatron Inc. 
RO. Box 530, Sterling, VA 22170 
(800) 336-0191 
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The package that now says Upjo 
Diagnostics will soon say Amersha 
But the contents are the same. . .a 
the commitment is even stronger. 

As the new distributors and 
manufacturers of CAT-A-KIP 
Catecholamines Radiinzymatic 
Assay Kits and Human Complement* 
des Arg form of C3a, C4a, C5a Radio- 
immunoassay Kits rz61), Amersham 
brings a world of expertise and 
technical experience to these 
outstanding clinical and research 
products. What's more, we plan to 
buUd on their record of reliability. . . 
and broaden their range of laboratory 

ment 

Amersham 
applications. 

What does all this mean to you the 
clinical or research user? It means a 
new telephone number for technical 
assistance, a new address foy 
ordering. . .and a promise to provide 
the kind of innovation and support 
you'd expect from a leader in 
specialized products for life-sciences 
research and medical diagnostics. 

We'd like very much to hear from 
you. Call us toll-free or write. And tell 
us how we can put the Amersham 
advantage to work in your laboratory. 

you've just gainec' 
a new research 
partner. 

Cirde No. 191 on Readers' Service Card 



A h e  strategy for running the marathon 
is vastly different than for the 100-yard dash. 

A successful pension fund has a different 
investment strategy, too. Far different than the 
quick return, end-ofquarter performance goals 
of many investment funds. 

While many financial service companies 
are racing to offer higher risk investments with 
the hope of higher returns, TIAA and CREF 
continue to achieve steady growth with broadly 
diversified portfolios of retirement-oriented 
investments. 

This balanced, long-term investment philos- 
ophy is the foundation for building lifetime 
retirement incomes. 

Maintaining the highest yields aver 40 
years would be comparable to maintaining the 
speed of the 100-yard dash aver the 26-plus 
miles of the marathon. Highly unlikely. 

The key to successful retirement funding is 
consistency over long time periods, because 
the investments must provide annuity payments 
throughout a staff member's entire retired life. 
A very real reason why over 150,000 retired 
educators enjoy the rewards of having partici- 
pated in a TIAA-CREF retirement plan. 

When the results are in at retirement, you 
will find that TIAA-CREF retirees are far ahead. 

Send for a free copy of our recent survey 
among staff members retired from educational 
institutions. Simply write on your letterhead. 
T M - C r n E  You can count on us today.. 
and for tomorrow. 

Teachers Insurance and Annuity Association 
College Retirement Equities Fund 
730 Th~rd Avenue. New York, NY 10017 
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