
EPA-related science and more on spreading 
an understanding of how poor a decision- 
making foundation existing knowledge pro- 
vides. An appreciation of the limits of low 
quality might induce greater caution in 
regulation of the environment and greater 
ambition to understand it. 

Michael W. Golay 
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Massachusetts Institute of Technology, 
Cambridge, M A  02 1 39, USA 

There has been ample rhetoric from EPA 
Administrator Carol Browner about inject- 
ing good science into her agency's regula- 
tory policies and decisions. Now it's time 
for actions, and the FIFRA (Federal Insect- 
icide. Fungicide. and Rodenticide Act) bio- , - ,  

technology regulations for microbial bio- 
control aeents and for olants with oesticidal - 
properties would be a good place to begin. 

Biotechnology regulation by EPA has 
been consistently insensitive both to the 
scientific evidence and to official govern- 
ment policies attempting to rationalize reg- 
ulation. For a decade, EPA has issued pro- 
posal after proposal that has sought to bring 
recombinant DNA-manipulated microorga- 
nisms into the regulatory net, despite broad 
scientific consensus that the method of ma- 
nipulation is independent of risk. The qual- 
ity of the science that EPA has brought to 
policy formulation was severely criticized by 
the independent National Biotechnology 
Policy Board (I) and by EPA's own blue- 
ribbon advisory panel (2), but the agency 
yielded on biotechnology only in a small 
way, in a 1993 proposed regulation on mi- 
crobial biocontrol agents (3). Moreover, as 
recently as January 1994, EPA got the par- 
adigm wrong again: for a biotechnology reg- 
ulation on plants with pesticidal properties, 
EPA presented to an advisory committee "an 
option . . . using a criterion based on the 
process used to modify the plant, e.g., re- 
combinant DNA methodologies." 

The FIFRA biotechnology regulations 
for microbes and plants represent important 
opportunities for scientific principles to 
guide public policy. It will be interesting to 
see whether Browner and EPA seize them. 

Henry I. Miller 
Hoover Institution and 
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Administrator Carol Browner is quoted in 
Stone's article as advocating basing EPA's 
decisions on "the best possible science," a 
political ritual common to virtually all past 
EPA administrators (not only William 
Reilly, but even Anne Gorsuch claimed 
this as one of her primary goals). Notwith- 
standing the many unanswered questions in 
the natural and engineering sciences to 
which such statements usually refer, many 
of the most important uncertainties for 
improving EPA's policies lie not in these 
fields, but in the socioeconomic disciplines. 

Despite recommendations from the Na- 
tional Research Council ( 2 ) ,  however, and 
repeatedly from EPA's own Science Advis- 
ory Board (3), socioeconomic research sup- 
port at EPA remains miniscule compared 
with investments in natural science and 
technical research. According to a recent 
AAAS study, EPA's annual budget for so- 
cial science research was zero as recently as 
1990; it is still only half a million dollars per 
year, compared with more than $346 mil- 
lion for research in the natural and health 
sciences, engineering, and computer sci- 
ence (4). A socioeconomic~esearch strate- 
gy paper was developed in 1991, circulated 
for comment and even reviewed bv the 
Science Advisory Board, but more than 2 
vears later it still has not been oublished. let 
alone implemented (5). 

If EPA is truly to base its decisions on 
the best possible science, it will need not 
only to improve the quantity and quality of 
its research but also to correct the profound 
imbalance in what research it supports and 
to address equally important socioeconomic 
factors that determine the effectiveness of 
its policies. A likely result will be the 
discovery of many risk-reduction opportu- 
nities that are less costlv and more effective 
than present policies. 
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Memories of Uranium 

The article "Radiation: Balancing the 
record" by Charles Mann (Special News 
Report, 28 Jan., p. 470) brought back 
memories of my experience with radioac- 
tive materials during World War 11. In the 
mid-1940s, as a teenager, I was an assis- 
tant in the mineral dressing laboratory of 
the Australian Council for Scientific and 
Industrial Research in Adelaide. For al- 
most a year I ground samples of uranium 
ores into fine powder in preparation for 
analysis and enrichment studies with no 
protective clothing, not even a dust mask. 
The research officer and I did all our 
paperwork at a desk in the laboratory 
surrounded by many pounds of uranium 
ores and concentrates that were sitting on 
the bench tops. This was considered nor- 
mal. Safety was not even thought about. 
Making a contribution to the war effort 
was the great concern. 

While we cannot condone illegal or 
unethical actions, we should judge these 
early activities by the standards of safety, 
ethics, and secrecy that were in force at 
that time and not by the more stringent 
standards that came into force sever81 dec- 
ades later. 

Malcolm C. Bourne 
Department of Food Science and 
Technology, Cornell University, 

Geneva, NY 14456-0462, USA 

The Odds of Retirement 

There is uncertainty about how university 
faculty will respond to the elimination this 
year of mandatory retirement. Evidence 
from longitudinal studies of faculty retire- 
ment behavior before age 70 suggests that 
(absent additional incentives to retire) a 
large number of faculty will tend to remain 
indefinitely. But that analysis rests upon 
extrapolation: We have no direct data on 
the tendency for faculty to retire voluntarily 
in the absence of mandatory retirement. 

No recent data, that is. A startling 
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I SAVE YOUR COPIES I 
message comes from 18th-century Ox- 
bridge, data o n  the career histories o f  al l  of 
the 20 men to hold chairs o f  mathematics 
or astronomy at Cambridge or Oxford Uni- 
versities at some time during that century 
(I). Of these 20, 18 (or 90%) held their 
chair unti l  death; one (5%) was banished 
for heresy; and one (5%) actually retired. 
The retiree was Robert Smith o f  Cam- 
bridge, who retired wi th dignity at age 71 
after holding the Lucasian Chair for 44 
years. These 18th-century professors were 
not  fragile specimens: their median age at 
death was 71, and their median number of 
years in the chair was 27.5. I t is, o f  course, 
risky to draw a conclusion from these data, 
but they suggest that in the years ahead the 
number o f  university faculty retiring wi l l  be 
approximately equal to the number ban- 
ished for heresy. 

Stephen M. Stigler 
Department of Statistics, 

University of Chicago, 
Chicago, IL 60637, USA 
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Corrections and Clarifications 

In Jean Marx's Research News article "Learning 
how to suppress cancer" (10 Sept., p. 1385). 
a team led by Stephen Friend at Massachusetts 
General Hospital in Boston was credited with 
finding that p53 is the gene at fault in Li- 
Fraumeni syndrome. This work was published 
in Science on 30 November 1990 (vol. 250, p. 
1233). Similar work was published in Nature 
in the issue of 20R7 December 1990 (vol. 
348, p. 747) by the group of Esther H. Chang 
at the Uniformed Services University for the 
Health Sciences in Bethesda, MD. 

The photo credit for the cover of the Women in 
Science 1994 cover (11 Mar., p. 1351) was 
incorrect. It should have read, "Tom Van 
SantIGeosphere Project, Santa Monica, CA/ 
Photo Researchers." 

Cultures 

imprinted cases and 
binders are ideal for 
protecting your valu- 

able Scrence copies 
from damage. 

Each binder or 

or cases to hold a complete 
year of issues. Constructed from 

rernforced board and covered withdurable, leather. 
like red material andstamped in gold, the cases are 
V-notched for easy access; binders have a special 
spring mechanism to hold individual rods which 
easily snap in. 

Cases 1 - $7.95 2 - $14.95 4 - $27.95 
Binders 1 - $9.95 2 - $18.95 4 - $35.95 C ----------- ' SCIENCE I Jesse Jones Industries, Dept. SCE 
499 East Erie Ave., Philadelphia, PA 19134 

I Enclosed is $ for Cases; 
I -  Binders. Add $1 percaselbinderfor post- 

age & handling. Outside USA 62.50 per caselbinder I (US funds only). PA residents add 7% sales tax. 

I Print Name 

I Address 
I NO P.O. BOX Numbers Please 

I Statenip 
I C H A R G E O R D E R S ( M I ~ I ~ ~ ~ $ ~ ~ ) : A ~ E X ,  Visa, MC, , DC accepted. Send card name, #. Exp. date. 

/ CALL TOLL FREE 7 days, 24 hours 1-800-825-6690 

I L - - SATISFACTION GUARANTEED - - - 

DNA/RNA Synthesis Reagents. 
Synthesizing a quality 
oligonucleotide requires quality 
reagents. So you wouldn't risk your 
research on iust any chemicals. That's 
whv Certificates of Analvsis come 
with all of our amidites and reagents 
- from one of the first U.S.-based 
companies to have its manufacturing 
facilities registered to IS0  9000 
Quality System Standards. This 
is the reason why we're the 
leading supplier of DNA 
monomers used to synthesize 
nucleotides as antisense 
therapeutics - products 
that have to meet stringent 
FDA standards. You get lot-to-lot 
consistency with fully documented 
processes. W e  guorantee it. In fact, if 
you're not satisfied with the quality of 
our products we'll replace it, free. And when YOU need help with 

an a~dicat ion or protocol, our 

MI LLIPORE ~ech;hal ~ u ~ ~ o r t ' ~ r o u ~  is just a 
phone call away. 

Let us show you how to: 
Reduce DNA cleavage and 

de~rotection time from up to 8 hours 
to 15 minutes at 55 "C. 

Build DNA analogs with a peptide 
backbone. 

Make RNA that handles like DNA. 
Synthesize fluorescein-labelled 

primers automatically. 
Or just build a simple oligo. These 

are iust some of the applications devel- 
oped for you by our team of scientists 
dedicated to nucleic acid synthesis. 

We're sure that our chemicals 
are top quality. To prove it, we'll 
send you a qualifier card for a free 
sample kit of amidites for use in your 
ABI, Millipore or other synthesizer 
when you order our catalogue. 
Call today toll-free 1 -800-MILLIPORE 
(1-800-645-5476). In Europe, FAX 
33-1-30 12 71 89. 

O 1993 Millipore Corporation 
ABI is a trademark of Applied Biosystems, Inc. 

Circle No. 8 on Readers' Service Card 




