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Astronomy Current Problems in Germ Cell 
Differentiation 

ANNE McLAREN and C.C. WYLIE, Ed~tors 
British Society for Developmental Biology 

Symposium 7 
£42 50 $79.50 

History of  Science - 
Dimensions of Darwinism 
Themes and Counterthemes in 

Wentieth-Century Evolutionary 
Theory 

The New Astronomy 
NlGEL HENBEST and MICHAEL MARTEN 
£12 50 $2495 

The Cambridge Deep Sky Album 
JACK NEWTON and PHILIP TEECE 

The Evolutionary Biology of 
Colonizing Species 

PETER A. PARSONS 
£1500 $2995 

The Ecological Implications of Body 
Size 

ROBERT H. PETERS 
Cambridge Studies in Ecology 
£1750 $2995 

The Lively Membranes 
SIR RUTHERFORD ROBERTSON F.R.S. 

M A R J O R ~  GRENE, Ed~tor 
£1500 $2995 

Glimpsing an Invisible Universe 
The Emergence of X-ray Astronomy 
RICHARDF HlRSH 
£2000 $3950 

Biology - 
Mate Choice TheTiger and the Shark 

EmpiricalRoots of Wave-Particle 
Dualism 

BRUCE R. WHEATON 
£22 50 $3950 

PATRICK BATESON, Editor 
Cloth £3000 $5950/Paper£12 50 $1995 

Evolution from Molecules to Men 
DS. BENDALL, Editor 

Cloth £12 50 $2995/Paper£4 50 $11 50 

Mathematics and 
Fish Locomotion 
R.W. BLAKE 
£2950 $4950 

Lakes of the Warm Belt 
COLETTE SERRUYA and UTSA POLLINGHER 
£4500 $8950 

Computers 
Illustrating Fortran 
DONALD ALCOCK 
Cloth £950 $18 95/Paper£495 $995 

Perspectives in Ornithology 
Essays Presented for the Centennial 

of the American Ornithologists' 
Union 

ALAN H BRUSH and GEORGE A CLARK, Jr, 
Editors 

£2000 $2995 

From Egg to Embryo 
Determinative Events i n  Early 

Develoament Solitons 
FIG. DRAZIN 
London Mathematical Society Lecture Note 

Serles 85 
Paper £795 $15 95 

J . M ~  SLACK 
Developmental and Cell Biology 

Monographs 13 
£2500 $4950 

Primate Communication 
CHARLES T SNOWDON, CHARLES H 

Interferons 
From Molecular Biology to Clinical 

Application 
D.C. BURKE and A.G. MORRIS, Editors 
Soclety for General Microbiology 

Symposium 35 
£3000 $5950 

Finite Elements for Electrical 
Engineers 

PETER P SILVESTER and RONALD L FERRARI 
Cloth £20.00 $29.50/Paper£ 795 $14 95 

BROWN, andMiCHAEL R. PETERSEN, Editors 
£3200 $3950 

Paleobotany and the Evolution of 
Plants 

WILSON N STEWART 
£1750 $2995 

Dual Models 
MAGNUS J WENNINGER 
£12 50 $1995 

Diving and Asphyxia 
A Comparative Study of Animals and 

Man 
ROBERT ELSNER and BRETT GOODEN 
Physiological Society Monograph 40 
£2500 $4950 

Physics - Earth Science Quarks, Gluons and Lattices 
MICHAEL CREUTZ 
Cambridge Monographs on Mathematlcal The Near-Earth and Interplanetary 

Plasma 
Volume 1: General Properties and 

Fundamental Theory 
Volume 2: Plasma Flow, Plasma Waves 

and Oscillations 
YA L. AL'PERT 
Vol 1 £3500 $69 50/Vo 2 £3000 $5950 

Development and Evolution 
BC. GOODWIN, N.K. HOLDER, and CC. WYLIE, Remote Sounding of Atmospheres 

Ed~tors 
Brltlsh Soclety for Developmental Blology 

Symposium 6 
£4500 $8950 

JOHN T HOUGHTON~FREDRIC W-TAYLOR and 
C.D. RODGERS 

Cambridge Planetary Science Serles 3 
forthcom~ng 

Plants and Microclimate 
A Quantitative Approach to 

Environmental Plant Physiology 
HG. JONES 
Cloth £2750 $54 50/Paper£12 50 $21 95 

The Dawn of Animal Life 
A Biohistorical Study 

Magnetic Field Generation in 
Electrically Conducting Fluids 

H.K. MOFFATT 
Cambridge Monographs in Mechanics and 

Applled Mathematics 
Cloth £22 00 $5z50/Paper £12 50 $2495 

MARTIN F. GLAESSNER- 
Cambridge Earth Sclence Series 
forthcoming 

The Neutral Theory of Molecular 
Evolution 

An Outline of Soil and Rock 
Mechanics Sunsets, b i l i gh ts  and Evening Skies 

ADEN MEINEL and MARJORIE MEINEL 
£1750 $2995 

PIERRE HABIB 
Cloth £1500 $2995/Paper £5 95 $11 95 

Exploration Seismology 
Volume 2: Data-processing and 

Interpretation 
R.E. SHERIFF and L.P GELDART 
forthcom~ng 

Plant Biotechnology 
S H MANTELL and H SMITH, Ed~tors 
Soclety for Experlmental Blology Semlnar 

Series 18 
£3500 $6950 

Proceedings of the Ninth 
International Conference on 
General Relativity and Gravitation 

E. SCHMUTZER, Editor 
£35.00 $6950 
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Eruption of Kilauea volcano (March 
1983) on the East Rift zone near Puu 
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Smith Isline Wrench Laboratories 

Announces 

the Second in Its Series of 
Annual Research Symposia 

Co-Organizers: 

George Poste and Stanley T Crooke 

Mechanisms of Receptor Regulation 

February 28-March 1, 1984 

Franklin Plaza Hotel 
Philadelphia 

Speakers Include: 
M. Berridge N. Goldberg E.G. Krebs B. O'Malley 
MS. Brown P. Greengard R. Lefkowitz G. Palade 
Z. Cohn M. Hollenberg H. Lodish M. Raftery 
P. Cuatrecasas L. Jarett R. Michell M. Rodbell 
M. Czech J. Kaplan P. Molinoff 0 .  Rosen 
A.G. Gilman D.E. Koshland W. Moolenaar J .  Schlessinger 

H. Schreiber 

For Additional Information and Registration Forms, Contact: 

Ms. Buff Biddle 
Symposium Coordinator 

Post Office Box 7929 
Philadelphia, Pa. 19101 
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HYBRIDOMAS IN BIOTECHNOLOGY 
AND MEDICINE 
March 12-16, 1984 

at the 
PARKER HOUSE, BOSTON 

Sponsored by 

HARVARD MEDICAL SCHOOL 81 DANA-FARBER CANCER INSTITUTE 

Director: TIMOTHY A. SPRINGER, Ph.D. 
Co-Directors: STEVEN J. BURAKOFF, M.D., AND ELLIS L. REINHERZ, M.D. 

A distinguished faculty will review the latest innovations and implications of 
immunology and hybridoma technology and highlight major advances achieved in the 
biological sciences and clinical medicine. A comprehensive syllabus including selected 
methods protocols will be provided. 

Mon: ANTIBODY DIVERSITY AND MONOCLONAL ANTIBODIES. The Genetic Basis for Antibody Diversity, Philip 
Leder; Monoclonal Techniques and Strategy, Timothy Springer; Somatic Mutation in lmmunoglobin Genes, Matthew 
Scharff; lmmunochemistry of Monoclonal Antibodies, Peter Parham; Strategies for Production of Human Monoclonal 
Antibodies, John Roder 

Tues: APPLICATIONS OF MONOCLONAL ANTIBODIES IN BASIC BIOMEDICAL RESEARCH. Virus Receptors 
on Somatic and Immune Cells, Mark Greene; Dissecting the Reovirus Hemagglutinin, Bernard Fields; Molecular 
Probes for the Nervous System, Colin Barnstable; The Cytoskeleton in Cancer Cells, f an  Bo Chen; Studies on 
Parasites, Diane Pratt; Probes for Variants in DNA Structure, David Stollar; Monoclonal Autoantibodies, Robert 
Sch wartz 

Wed: USES OF ANTIBODIES IN RECOMBINANT DNA TECHNOLOGY. Cell Surface Antigens: Antibodies and 
Genes, Jonathan Seidman; Separation of HLA Antigens and Cloning of the Genes, Jack Strominger; Cloning Surface 
Antigen Genes by Transfection and Cell Sorting, Frank Ruddle; Immune Detection of cDNA-lac Fusion Products, Tom 
St. John; Identification, Synthesis, and Cloning of Protective Epitopes in Malaria, Victor Nussenzweig; Site-Directed 
Antibodies Elicited to Synthetic Peptides, Brian Schaffhausen 

Thurs: MONOCLONAL ANTIBODIES IN DIAGNOSIS AND THERAPY. Human Overview, Stuart Schlossman; 
Human T Cell Receptor, Ellis Reinherz; Diagnosis of Acute Leukemias, James Griffin; Monoclonal Antibodies in 
Serotherapy and Bone Marrow Transplantation, Jerome Ritz; Manipulation of T Cell Populations to Abrogate Allograft 
Rejection, Charles Carpenter; Monoclonal Antibodies in Imaging, Radioimmunoassay and In Vivo Detoxification, 
Edgar Haber 

Fri: T CELL CLONES, HYBRIDOMAS AND PRODUCTS. Function of Cloned Human T Cells, Steven Burakoff; 
Cloning of Murine T Cells, Gary Nabel; Functional T Cell Hybridomas, Kenneth Rock; Lymphokines in Macrophage-T 
Cell Interaction, David Beller; Molecular and Functional Characteristics of the Interleukins, Kendall Smith 

................................................................. 

Hybridomas in Biotechnology and Medicine Tuition fee: $500 

Name Phone 1 ) 
(Please Print or Type) 

Organization 

Address 
Street City State Zip 

*Full payment must accompany application (check payable to Haward Medical School). Haward Medical School, Department of Continuing 
Education, Boston, MA 021 15, (61 7) 732-1 525. 

Please send me further information. 
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DON'T WASTE YOUR MONEY 
ON AWORICSTATION 
DATA ACQUISITION SYSTEM. 

As you conduct your search for the ideal data 
acquisition system, we think you'll find a number of 
capable systems, all from fine makers. 

But we also think you'll find this: there is really 
only one system likely to meet, and perhaps exceed, 
your own personal standards for accuracy, flexibility, 
performance and power. And do so for a bottom line 
investment that is truly easy to justify. 

That system is the Keithley DAS Series 500 for the 
IBM PC and Apple I1 families of microcomputers. 

To begin with, even a basic Series 500 configura- 
tion, like the one shown in the chart, comes out of its 
carton with enough power and capacity for most lab 
and test bench applications. So you needn't trade up 
to more expensive options to get basic capabilities. 

And because the Series 500 is completely modular, 
you can start out with just the capacity you need. 
Then choose from our comprehensive library of plug- . . -  

in function cards to instantly reconfigure your system 
for the most demanding applications-with up to 
272 channels of discrete analog input, 50 channels of 
analog output, 160 channels of digital 110, and ACDC 
device control. With direct transducer connection 
and signal conditioning for each individual channel. 

It's also the only system equipped with Soft500, 
the integrated measurement and control software 
that proves once and for all that easy doesn't have to 
mean simple. 

Soft500 gives first time users the accessibility and 
friendliness they need to get excellent results the first 
time out. Yet it also provides experienced users with 
the depth and extended facilities needed for complex 
applications. Including unique features such as 
foreground/background architecture, powerful screen 
graphics and statistical analyses. Plus, automatic con- 
version of binary data to familiar engineering units. 

In all, you'll find the features you need to make the 
Series 500 increasingly productive through yeas of 
new and more demanding applications. 

Data Analysis 1 No No j No 
RealtimeGraphing 1 Yes i Yes Yes 1 Yes I No 

I. System520. 2. l6channelsoi$725 32 channelcard. 3. $1640A/Dcardplus 16channelsof$S8020channel 
card. 4. iO.O03%accuracy @ 200Hz. 5. +0.006%accuracy ia 40Hz. 6. Applesystem27 kHz,IBM 
system31.4kHz. 7. 200kHzo tion available + $3825. 8. 1 channel irom$7504channelcard. 9. Schannels 
from$7504channelcard. 10. ?channels irom$l0002 channelcard. 11. 16channelsoi$350 32channel 
card. 12. Pricebasedon 16channelrack @$550plus4ACoutputrelays (6 $22. 13. Fourchannelsoi$525 
8channelcard. 14. 0rothermulti.taskingstructure. 

Instmmentation Amplifier 
? 0.035%Absolute 
System Accuracy 
30kHz Sampling 

Naturally, we'd like to suggest the Series 500 as the 
wisest choice in workstation data acquisition. But we 
also believe that as you compare and examine the 
facts, the Series 500 will eventually suggest itself. 

For complete information on the Keithley DAS 
Series 500 workstation data acquisition system, call 
us toll-free at 1-800-552-1115. In Massachusetts call 
(617) 423-7691. Or write to us at Keithley DAS, 
349 Congress Street, Boston, Massachusetts 02210. 

+ $700 

+$llOO(4: 
No 

Yes 

Yes 
Yes(@ 

SERIES 500 - -  -- - - 

ZINT VENTURE IN WORI(STATION DATA ACQUISITION 

Iriormat:on .-o:itolncd In the compar:son chart s :orr<ct to :hz best u i o u v  .cnoh!edge as .i Octoler  I lc83,  ho\\e\er .  Keltnlr\ DAS assumes :o I~acll~:)  ior .IS es:~racy. IB?1 PC 1s a reg:rtered 
tvadera rk  01 Intrrnatlora.  B ~ S i n e i s  ?la.-nlner Corporat1cn. .4~ple II IS a reg:s:ewl traoemark o i A ~ p . e  C o m p ~ l e r .  I?c IS.UC 1s 5 reglsterea trademark o i C t I . c ~ g  io r rc ra r lon  ?LACSS?I IS a 
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Our future depends on your answer, because the labeled 
compound you'll be needing tomorrow is what we should be 
working on today; Otherwise we'd be followers, not leaders. 
How do we get the answer? By being involved in biological 
research ourselves. By hearing papers and giving papers. 

By asking and being asked. 
But it is not enough that we be simply innovators. If you have 
pinned your reputation on an original avenue of investigation, 
and one of our new labeled compounds is included in your 
protocol, we both have a lot at stake. Knowing this, we do 

the worrying, and double and triple test that chemical 
well before it gets to you. 

New products make news. New products that consistently live 
up to expectations make lasting relationships. 

The NEN 
bargain 

extras are the biggest 
in labeled chemicals 

@ New England Nuclear" 
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the Serono Symposia 
Congress Card offers? 
Please fi in this form 
and mail to 
Serono Symposia 
for information 

~cientific ~iganization: J. Koebberling (D) - -Juan, uaom r-o 
..................................................................................... R Hall (GB) Scientific Orghtion: E. Steinberger (USA) Name 

A AA---- ............................................................... 
Perspectives in Fetd Magnosis 

AUUI- .................. 
Development and Function of the ~~~~i~ .+inn 

Geneva, May 2-4 
- 

Reproductive Organs 
Scientific Organization: A.M. KuIiev (USSR) - Rehovot, October 22-24 
C.B. Modell (GB) Scientific Organization: A. Tsafriri (IL) 

As-". """LA ............................................................................... 
Please send to Serono Symposia. Via Ravenna 8 - 00161 Rome - Italy 
Please send to Serono Symposia. Via Ravenna 8 - 
00161 Rome - Italy 
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Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
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Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
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institution that makes Supplemental Retirement 
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can be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
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sively increasing the prior probabilities 
of success along the way. In retrospect, 
adding an expenditure of $18 x lo6 on & 
carotene research (Bailey's estimate) to 
the S4 x 106 for the trial still leaves the 
enterprise looking extremely cost-effec- 
tive. even if the only benefit of that 
research had been to identify &carotene 
as a potential human anticarcinogen. 

As stated in my article, I agree with 
Rall's observation that bioassays may 
have value in developing a scientific da- 
tabase for future priority-setting. I would 
take issue only with his conclusion that 
testing is, therefore, "necessary." Prior- 
ities do need to be set, and we must not 
lose sight of the primary objective of 
protecting the public health. In the same 
vein, I agree that negative studies may 
have value. but urge only that we be 
explicit that the value of such study 
results is "confidence" or reassurance 
and not cancer prevention. Indeed, one 
advantage of an explicit approach to 
priority-setting is to reveal the value 
judgments and beliefs that motivate a 
decision to perform any given study. 

The fact that &carotene is one of only 
a few dietary constituents that are ready 
for trials does not diminish the conclu- 
sion about the cost-effectiveness of that 
trial. Certainly I am not prepared to 
argue that all such trials of dietary con- 
stituents would be as cost-effective. 
However, recent epidemiologic and lab- 
oratory findings do suggest that rather 
large investments in applied research on 
dietary agents are likely to be cost-effec- 
tive (1). 

By the same token. the bioassay of p- 
dichlorobenzene may not be the most 
cost-effective among all those of indus- 
trial chemicals. However. the dichloro- 
benzenes, not toluene, were selected by 
the EPA from among the first set of 
nominees by the Interagency Testing 
Committee to be the subject of the first 
draft testing rules advanced by EPA. 
(No draft rules have yet been made fi- 
nal.) 

As for the particular estimates of the 
percent reduction in cancer mortality 
with W o t e n e ,  I stand by my estimates 
as consistent with Peto's review (17 of 20 
studies he reviewed found relative risk of 
1.3 or greater in the target organs exam- 
ined) and subsequent studies. One ad- 
vantage of my proposed approach is that 
it invites those who have different judg- 
ments to enter those in the model. None- 
theless. as demonstrated by the sensitiv- 
ity analysis in my article, even if the 
estimates of cancer reduction were be- 
lieved to be overstated by a factor of 2. 
3. or more, the basic conclusions of the 
analysis would stand. Indeed, if 6-cam- 
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tene reduces cancer mortality by only a 
few percent, the major drawback to the 
trial would not be the size of its potential 
health impact (which would still be great) 
but its ability to detect such a small 
relative mortality difference. 

The model is intended to be a guide to 
decision-making in the face of uncertain- 
ty and resource constraints, not a source 
of scientific truth. Thus, its conclusions 
in any particular instance should not be 
regarded as cast in stone and may change 
as new data become known. Moreover, 
scientists may disagree about the esti- 
mates entering into the model. (For ex- 
ample, it is my personal judgment that, 
absent any particular structure-activity 
hypothesis or ominous short-term test 
results, the prior probability that pdi- 
chlorobenzene is a human carcinogen is 
not more than 10 percent. Rall's opinion 
is dilferent and should be reflected in his 
use of the model.) What is important is 
that these underlying judgments be made 
explicit and debated openly in the priori- 
ty-setting process. I am delighted that 
this model has already begun to stimu- 
late such explicit, open discussion. 

MILTON C. WEINSTEIN 
Department of Biostatistics, 
Harvard School of Public Health, 
677 Huntington Avenue. 
Boston, Massachusetts 021 15 
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1. B. N. Aws, Science 221, 1256 (1983). 

The Cover's Message 

I couldn't disagree more with James 
C. Nofziger (Letters, 4 Nov., p. 456): I 
had no trouble distinguishing the mes- 
sage in the cover of 23 September from 
the burden of the article by Bruce N. 
Ames (23 Sept., p. 1256). The cover, 
crudely literated, says, "there are inter- 
esting, surprising, and paradoxical rela- 
tionships between eating and dying." In 
its present context, it also says, "to learn 
about some of them, look in this maga- 
zine." I think this is a fine way for a 
cover to function, even on a scientifical- 
ly objective journal. 

More generally. I think your covers 
are often remarkably witty and subtle 
(wit and subtlety are important to good 
science), especially the last two Hallow- 
een covers and last year's Christmas 
cover. 

MICHAEL O'HARE 
John F.  Kennedy School of 
Government, 
79 John F.  Kennedy Street, 
Cambridge, Massachusetts 02138 



i!! 
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the proof is in the optical 
performance. And for years 
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the field. Now, the Diaphot 
sets even higher standards. 
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sive CF optics, it produces 
astonishingly bright, crisp, 
high-contrast images. Spe- 
cial Nikon objectives pro- 
vide the unique range of 4X 

to 100X phase contrast. A 
large stationary stage and 
moveable nosepiece system 
make micromanipulation 
sure and precise. Its wide 
range of accessories will 
allow the Diaphot to meet 
all the requirements of your 
laboratory. Best of all, the 
Diaphot's striking superior- 
ity is available at a very 
modest price. 

Ask to look into a Diaphot. 
For full information and a 
reproduction of this pho- 
tomicrograph, contact: 
Nikon Inc., Instrument Divi- 
sion, 623 Stewart Avenue, 
Garden City, NY 11530. (516) 
222-0200. 
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Bypassing Peer Review for Scientific Facilities 
In the past several months the number of universities making direct 

appeals to Congress for funds to construct scientific capital facilities has 
grown to nine. Such tactics allow the schools to bypass peer review from 
the scientific community and the prospective funding agency. In a tenth 
instance, universities engaged in political lobbying to have their proposal for 
an accelerator approved after a scientific review panel had recommended 
that of another group. Administrators at still another university sought and 
supported a recommendation to Congress to house two major research 
activities at their institution. The universities engaged in these efforts are 
both public and private. In their quest for money, some have hired 
professional lobbyists; all have exerted pressure through political constitu- 
encies. And members of Congress have been encouraged to consider 
scientific facilities as appropriate objects for pork barrel politics. Congress 
has responded promptly and favorably, sometimes approving funds without 
debate or review by committees. 

Why look a gift horse in the mouth? For more than a decade university 
administrators have been unable to respond adequately to the appeals from 
their scientist to replace outmoded instrumentation and to construct the 
facilities needed to support new scientific developments. They have 
watched as their promising graduates and many on their science and 
engineering faculty have been captured by industry, and they are concerned 
that training in science and engineering will lose its creativity and innova- 
tion. The need for renewed government support for construction and 
renovation of research facilities is clear. 

If, however, government money is awarded to universities as a result of 
success in a competition for political influence instead of as a reward for 
success in an open competition for scientific merit, the independence and 
preeminence of American science could be eroded. Decisions about the 
placement of sophisticated facilities and instrumentation require that as- 
sumptions be made about the productivity and creativity of those who will 
have access to them. Chances for excellence in scientific endeavors depend 
on the following: 

Good scientific leadership and a skilled technical support staff, 
Resources available in other departments and schools in a university, 
Opportunities for cooperation with scientists in other universities and in 

industry, and 
Judgment about the value of the contemplated research compared with 

alternative uses for funds. 
Scientific reviews conducted by funding agencies and the scrutiny of the 

Office of Management and Budget of funding requests before they are 
brought to Congress have provided a sound base for the most productive 
use of taxpayer funds. Special pleading by universities and their profession- 
al lobbying agents will not. The Association of American Universities, the 
Association of State Universities and Land Grant Colleges, the council of 
the National Academy of Sciences, and the president of the American 
Physical Society have urged that facilities and instrumentation as well as 
research proposals continue to be subject to peer review. 

Scientists should look carefully at the methods they use or condone in 
seeking funds. Political favors are by nature based on considerations that do 
not give high priority to scientific merit. The best scientists may lose favor. 
The successes won by courting members of Congress before recommenda- 
tions have been made by the scientific community may be only temporary. 
And they may soon be outweighed by the dangers that result from 
abandoning the system of peer review that has kept American science 
strong and capable of adjusting to c h a n g e . - E R ~ E s ~ r ~ ~  FRIEDL, Dean of 
Arts and Sciences and of Trinity College, Duke University, Durham, North 
Carolina 27706 and Member, Executive Committee of the National Science 
Board, Washington, D.C. 20550 
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seated operator; and manipulation 
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Add fluorescence without compromis- 
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