
blades that quickly fatigued, cracked, and 
broke, and an inadequate braking system 

Readers express displeasure that nuclear power was not covered in that allowed the turbine to "run away" 
and destroy itself. Fortunately, the fine 

a recent special "Energy" issue. They also comment on the cover im- feature articles in the "Energy" issue ex- 
age for that issue: "Becalmed windmills are the perfect symbol for onerate this unfortunate beginning. - - 
our politically correct energy program ....[ but] Don Quixote should William C. Leighty 

have been shown attacking them." The debate over genetically al- Alaska Applied Sciences, Inc., Box 20993, Juneau, 
AK 998024993. USA. E-mail: bill@eagle.ptialas- 

tered foods continues, and an editorial writer's alleged ties to in- ka.net 

dustry are questioned and disclosed. And academics are warned 
that private postdoctoral fellowship agencies are sending critiques 
of applications to applicants. 

Energy Options toa's eruptions began in May 1883 and 
continued until 27 August 1883, when a 

In the 30 July "Energy" issue, Richard cataclysmic explosion blew the island 
Stone and Phil Szuromi ("Powering the apart with the force of a 100-megaton 
next century," p. 677) do not take a global bomb (the Hiroshima bomb was about 20 
perspective when they write that others kilotons). Ash from the explosion rose 50 
have "missed the mark by heralding new miles into the stratosphere, where it affect- 
eras of nuclear and alter- ed weather patterns for the 
native energy." They do U.S. Electric Power next year. In the following 
not discuss the fact that Generation, 1997 "year without a summer," 
the use of nuclear power there were extensive crop 
has enormously increased failures and related deaths 
on an international level. and devastation. Since the 

In the 10 years from 1970s, solar energy analy- 
1987 to 1997, nuclear sis has consistently not 
power use grew by 70% recognized the "potential," 
in Japan and 50% in much less the actual expe- 
France (1). Nuclear pow- m rience, of such interrup- 
er plants now generate a tions in solar radiation. 
majority of France's elec- The next Krakatoa, or 
trical power. Since 1983, worse, could occur in your 
the use of nuclear power in Organization grandchildren's solar energy-dependent 
for European Cooperation and Develop- world, with a likely population of 10 bil- 
ment (OECD) countries has more than lion people and a dozen megacities with 
doubled. There have also been steady more than 20 million people. Economies 
growths of wind and solar power. could collapse, and food and water could 

Although nuclear power may not be a be lost. This might be "the maximum 
big political success in the United States, credible accident" for solar energy. 
it has and continues to be a major, in some 
cases the largest, factor in electrical ener- 
gy production in some other countries. 
Since nuclear power does not produce car- 
bon dioxide in its primary energy-produc- 
ing process, it should be part of any rea- 
sonable energy policy discussion. 

Erik Philipp 
1 Shady Lane, Scarsdale, NY 10583, USA. E-mail: 
philipp@westnet.com 
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Those who promulgate reliance on so- 
lar energy, beyond an appropriate and po- 
tentially significant role with backup ca- 
pabilities, to displace fossil fuels are 
putting the world at such a risk. 

Jim Muckerheide* 
Co-Director, Center for Nuclear Technology and 
Society, Worcester Polytechnic Institute, Worces- 
ter, MA 01609, USA, and Massachusetts Emergen- 
cy Management Agency. Framingham, MA 01701, 
USA. E-mail: jrnuckerheide@delphi.com 

*Chair, Low Level Radiation Health Effects Committee. 
American Nuclear Society, and President, Radiation. Sci- 
ence, and Health. Inc. Board of Management, Eagle Al- 
liance. 

The "Energy" issue cover shows a group 
of "Blue Max" turbines, probably in 
about 1986.  This  is an unfortunate 
choice, unless it was intended to show 
how far  wind turbine design has ad- 
vanced in 15 years; if so, it should have 
said so. These machines had aluminum 

The "Energy" issue cover was almost per- 
fect. Becalmed windmills are the perfect 
symbol for our politically correct energy 
program. But for those who might not get 
the joke, Don Quixote should have been 
shown attacking them. 

Thomas R. Freeman 
121 Lame Horse Drive, Columbia, SC 29223, USA. 
E-mail: bov@rnindspring.com 

Redesigning Evolution? 
Roger N. Beachy (Editorial, 16 July, p. 
335) bewails the "hysteria" and "mistrust" 
that have led many Europeans to disbe- 
lieve U.S. official findings that genetically 
altered foods are safe for both eaters and 
ecosystems. A simpler explanation would 
be the widespread and justifiable percep- 
tion that key committees, agencies, and 
policy positions have been captured or 
compromised by commercial interests. 

Ex-regulators reviewing their own past 
decisions, and consultants to or former 
employees of the industries being scruti- 
nized, do not look independent. Neither do 
studies performed or sponsored by those 
industries, especially if unpublished. 014 
narrow. su~erseded science and lack of , . 
relevant disciplinary backgrounds may 
make findings unconvincing. Revolving- 
door appointments tarnish the appearance 
of integrity in policy advice. Such condi- 
tions, widespread in U.S. and for that mat- 
ter U.N. food regulation, rationally explain 
weak public confidence. Beachy regret- 
tably contributes to this problem by failing 
to note that a leading transgenics company 
is a cofounder and major funder of his in- 
stitution, whose genuine independence, 
despite its university and nonprofit part- 
ners, remains to be established. 

The "comprehensive scientific reviews" 
that Beachy says ensure food safety look 
very different to readers of a recent report 
(I) that the U.S. Department of Agriculture 
(USDA), the U.S. Environmental Protection 
Agency (EPA), and the U.S. Food and Drug 
Administration (FDA) all lack jurisdiction to 
test and certify the safety of genetically 
modified foods. The FDA, for example, does 
not test the safety of genetically altered pota- 
toes because the EPA regulates the Bacillus 
thuringiensis (Bt) insecticide they produce. 
(Companies can opt out of FDA regulation 
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of other transgenic foods simply by saying 
they are safe.) The EPA does not follow the 
FDA's food standard, "reasonable certainty 
of no harm," but sets human tolerances sub- 
ject to risk-benefit analyses. But the EPA 
does not test the potatoes either; it - 
'merely feeds separately pro- 
duced Bt insecticide to mice 

' 

and assumes that the pota- 
toes are otherwise identical 1 
[an assumption now com- 
ing into question for soy- , 
beans (2)] .  Purchased, the 
insecticide comes with a 7 
long EPA warning label, but 
eaten in potatoes, it is unlabeled, 
because the FDA, which controls plant- 
food labels, is barred by law from including 
on them any pesticide information. Nonethe- 
less, the potato vendor's spokesman is quot- 
ed as saying that his firm "should not have to 
vouchsafe the safety of biotech food. Our in- 

3 terest is in selling as much of it as possible. z 5 Assuring its safety is the F.D.A.'s job." (I). 
3 Why should this runaround inspire public 
2 confidence either? And who, if anyone, en- 2 
5 sures ecological safety, which may be an 
$ even greater concern (3)? 
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trade at a discount (4), doubtless because of 
fear and risk-aversion. But fear is not always 
irrational, especially when so many of the 
surprises have been bad ones. Beachy is right 
that the basis of concern needs scientific clar- 
- ification. However, both transgenics 

and science will lose legitimacy 

Genetically altered crops are being reject- 
5 ed by many leading international buyers and 

if cheerleading replaces 
thoughtful and rigorous dis- 
cussion of food and ecosys- 

I tem safety, especially from 
I the commonly missing per- 

spectives of ecology and 
' evolutionary biology. 

For example, is importing 
genes from remote taxa really 

like traditional breeding? Might trans- 
genic~ let pathogens jump the species bar- 
rier? Do transgenes speed horizontal gene 
flow? Why? How safe are antibiotic-resis- 
tance markers and viral carriers? How 
certain and permanent is "substantial 
equivalence" of gene-altered foods? Does 
evolution occur in the genomic "nanoe- 
cosystem"? Are so-called "junk genes" its 
vital biodiversity? What comes of ignor- 
ing genomic and environmental contexts 
that influence expression in the phenotype 
or of injecting alien genes into random 
genomic sites? 

And now for the tough, fundamental 
questions: What would be the long-term 
ecological implications of success in cre- 
ating the properties being sought? Is re- 
designing evolution to. work not at its bio- 
logical pace but at that of quarterly earn- 
ings reports-and to align not with bio- 
logical fitness but with economic prof- 
itability (survival not of the fittest but of 
the fattest)-really a good idea? Can it 
still foresee and forestall? Can novel life 
forms with unexpected consequences be 
reliably recalled? Is transgenics, as some- 
one said of nuclear fission, "a fit technol- 
ogy for a wise, farseeing, and incorrupt- 
ible people"? And is transgenics really es- 
sential tb avoid starvation--or is it, as nu- 
clear power proved to be, just a distrac- 
tion from available, superior, but system- 
atically suppressed and overlooked alter- 
natives (5)? 

Amory B. Lovins 
Co-Chief Executive Officer (Research), Rocky 
Mountain Institute, 1739 Snowmass Creek Road, 
Snowmass, Colorado 81654-9199, USA 
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Editorial writer Beachy is identified as pres- 
ident of the Donald Danforth Plant Science 
Center in St. Louis, Missouri. But he does 
not inform us that for many years he has 
collaborated with, and been financed by, the 
Monsanto Corporation ( I ) ,  a leader in cor- 
porate plant biotechnology and the subject 
of much criticism in this area (2). The Mon- 
santo Corporation is a founding partner of 
the Donald Danforth Plant Science Center 
(3). In addition, Beachy chairs the Scientific 
Advisory Board of Xyris, another agricul- 
tural biotechnology firm (4). These signifi- 
cant corporate involvements and their con- 
sequent biases cannot be inferred from his 
stated affiliation. 

As Beachy notes, plantings of geneti- 
cally modified crops have increased dra- 
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matically over the past few years. He as- 
serts that the commercial use of such crops 
followed "comprehensive scientific re- 
views." Others refute this statement. 
Beachy's pro-Monsanto biases are revealed 
by his not acknowledging the arguments of 
reputable scientists and biotechnology poli- 
cy analysts that the "reviews" have in fact 
been minimal, short-term, and conducted 
by industry (and largely unpublished, 
rather than public and peer reviewed) and 
that they have not addressed the full range 
of risks posed by these novel organisms 
(5). Differing views about the risks of ge- 
netically modified crops are thus matters 
of scientific debate (6). However, by pos- 
ing the issue in terms of "hysteria" and 
"fear of biotechnology," Beachy uses his 
position as editorialist to obstruct essential 
technical and public discourse. 

As a matter of policy, Science should 
follow the practice of other scientific soci- 
ety-sponsored journals (7) by requiring 
that all authors and editorialists fully dis- 
close financial interests in their subject 
matter. Only then can readers knowledge- 
ably evaluate the writer's statements and 
potential biases. 
Claire Nader Chair, Board of Directors, Council for 
Responsible Genetics, 5 Upland Road, Cambridge, 

MA 02140, USA. Email: crg@gene-watch.org; 
Martha R. Herbert, Massachusetts General Hos- 
pital, Boston, MA 02129, USA; Paul R. Billings, 
Veterans Health Administration, Grand Prairie, TX 
75050, USA; Philip 1. Bereano, University of 
Washington, Seattle, WA 98195, USA; Ruth Hub- 
bard, Haward University, Cambridge, MA 02138, 
USA; Jonathan King, Massachusetts Institute of 
Technology, Cambridge, MA 02139, USA; Shel- 
don Krimsky, Tufts University, Medford, MA 
02155, USA; Stuart A. Newman, New York Medi- 
cal College, Valhalla, NY 10595, USA; Doreen 
Stabinsky, Sacramento State University, Sacra- 
mento, CA 95819, USA* 

*The signers of this letters are all board members 
of the Council for Responsible Genetics. 
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Response 
Lovins questions the co~lclusio~l that cur- 
rent regulatory inechanisins are sufficient 
to oversee foods developed through genetic 
n~odification. The fact is that the FDA has 
absolute legal right o17er the foods devel- 
oped by any process. Kew varieties pro- 
duced by means of biotechnology must be 
shown to Dossess chemical eauivalence 
with the parent materials; such proof is pro- 
vided by the company making application. 
After review (generally requiring 12 to 18 
months), the FDA rules to accept or reject; 
it also holds the right to remove any food 
product at a later date. The EPA evaluates 
the environmental safety of any new pesti- 
cidal product (such as the Br protein), and 
sets daily allo\vances of residues of the pro- 
tein and/or its derivatives in the food or in 
the environment. The USDA determines 
whether the new variety does or does not 
have impacts on the ecology of the em Tlroll- ' 

ment in which it is planted and, according- 
ly, determines acceptability. These process- 
es together can require up to 6 years to gain 
approval of a new variety developed by ge- 
netic transfolmation. Such requirements are 
not required of varieties produced by chem- 
ical or radiation mutagenesis, or by other 
techniques used in plant breeding. 

Lovms and board members of the Coun- 
cil for Responsible Genetics question the in- 
de~endence of the Donald Danforth Plant 
Science Center. Legal documents that estab- 
lish the Center are ouen to the uublic and 
confirm the iildepelldellce from Monsanto 
Company and other companies. I would not 
h a ~ e  accepted the position as president and 
director of the center under other conditions. 
Like the authors of the letters, I, too, believe 
in fill1 disclosure. I am cul-rently a member 
of the Science Advisory Board of Akltadix, 
in San Diego, a newly established corpora- 
tion, and Advisor for Biotechnology for the 
Rohm and Haas Corporation, in Philadel- 
phia. I have not received support for spon- 
sored research fiom the Monsanto Company 
since 199 1 and have served only as an ad 
hoc consultant. I have served as an ad hoc 
consultant and advisor for a variety of other 
biotechnology companies since 1982. 

I respect the right of others to disagree 
and expect all reputable scientists to pre- 
sent accurate information and honest con- 
clusions. Regardless of the differences of 
opinions expressed in these letters, I be- 
lieve that all can agree that the more sci- 
entists learn about plants, both within or 
outside of  agriculture, the greater the 
likelihood that we will develop sustain- 

able methods to meet the challenges of a 
growing population. 

Roger N. Beachy 

Donald Danforth Plant Science Center, St. Louis, 
MO 63105, USA 

Common Courtesy 
My colleagues should know that some pri- 
vate postdoctoral fellowship agencies now 
send critiques of applications to applicants. 
Persons who write letters of reference for an- 
plicants are not notified in advance that these 
letters may be quoted explicitly in the cri- 
tiques. It is not difficult to match explicit 
quotations with specific individuals who 
have been asked to write letters of reference. 
Such a practice on behalf of the agencies de- 
stroys confidentiality and, at the very least, if 
it is not illegal, it lacks common courtesy. 

Sidney Altman 
Department of Molecular, Cellular and Develop- 
mental Biology, Yale University, New Haven, CT 
06520-8103, USA 

Credit Due 

In the News of the Week article "Keeping 
bone marrow grafts in check" by Michael 
Hagmanil (16 July, p. 310), which accom- 
panied the report by W. D. Shlomchik et 
ill. in the same issue (p. 412), the first au- 

COMMON FEATURES BETWEEN PLANTS AND ANIMALS 

DECEMBER 9-1 1,1999 
The Arnold and Mabel Beckman Center, Irvine, Califo~nia 

Organized by Noel T. Keen, R. James Cook, Brian J. Staskawicz, John J. Mekalanos and Fredrick M. Azrsubel 

Virulence Mechanisms in Pathogens Active Defense Mechanisms in Hosts 
Jorge Galan, Yale Univ. School of Medicine, Modulation of the host-cell actin Kathryn Anderson, Sloan Kettering Inst., Drosophila Toll receptorpathways 

cyfoskeleton by the Salmonella type 111 secretion system Jonathan Jones, John lnnes Inst., England, Role of toll-like proteins in 
Frances Jurnak, UC Irvine, Structure and function ofpectic enzymes--- disease resistance of plants 

virulence factors of plant pathogens Charles Janeway, Howard Hughes Medical Inst., Yale Univ., Mammalian 
Dan Portnoy, UC Berkeley, Pathogenicity and immunogenicity of Listeria Toll-like receptor pathways 

monocyfogenes Gourisankar Ghosh, UC San Diego, The NF-kBpathway in Vertebrates 
Alan Collmer, Cornell University, Type 111 mediated translocation ofplant Jeff Dangl, Univ. North Carolina, Perception ofpathogen signals byplants 

effectors by Pseudomonas syringae Gerry Pier, Harvard University, Innate defense mechanisms on mucosal 
Guy Cornelis, Catholic University, Brussels, Belgium. Type 111 secretion and sudaces 

translocation of Yersinia Yops Matthew Mulvey, Washington Univ. School of Medicine, St. Louis, Innate 
Ulla Bonas, Univ. of Halle, Germany, Type 111 secretion and targeting of Host defenses against uropathogenic E, coli 

bacterial proteins from plant and animal pathogens by Xanthomonas Greg Martin, Boyce Thompson Inst., Cornell Univ., Pathogen recognition 
campestris pv Vesicatoria and signal transduction mediated by the product of the Pto disease 

Jeff Miller, UCLA, Signal transduction during the Bordetella infectious cycle resistance gene 
Lory Rahme, Harvard University, Multihost pathogenesis systems- Carl Nathan, Weill Medical College, Cornell Univ., New York City, Reactive 

Pseudomonas aeruginosa-Coenorhabditis elegans interactive genetics oxygen and nitrogen species in animal defense: mechanisms of microbial 
Peter Greenberg, Univ. of Iowa, Communication systems and group resistance 

behavior in Pseudomonas aeruginosa Dan Klessig, Rutgers University, NO and salicylic acid signaling in plant 
William Goldman, Washington Univ., St. Louis, Fungal-host interactions as defense 

exemplified by Histoplasma capsulatum Robert Hancock, University of British Columbia, Antimicrobialpeptides in 
Brett Finlay, Univ. of British Columbia, Enteropathogenic E. coli animal defense 
David Relman, Stanford Univ., Global host gene expression responses Bud Ryan, Washington State Univ., Defense signaling and response 

during infection pathways in plants against pests 
Keynote address, David Baltimore, president, California Institute of 

Technology, Isn't Microbiology out-dated? 
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