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icrnGenie; a pwe-yful, easy--t-~-u 
equence analysis progra 

icroGenie gives you the MicroGenie determines 
ntire National Nucleic residue and codon frequencies 

translates and reverse translate 
locates open reading frames, 
merges sequences, even predi 
RNA and protein secondary 
structures. And more. 

program ever developed for 
analyzing DNA, RNA and 
proteins. And you don't need to 
know anything about computer 
to use it: MicroGenie contains 
built-in menus and help mes- 

and display sequence data. It 
comes with the more than 3000 
sequences in "GenBankTM" 
and can search the whole data 
bank for sequences homologous 
to yours. A unique sequence 
editor helps you enter and 
change sequences quickly. A 
sonic digitizer can be used to 
enter sequences directly from 

Convince yourself! Send for 
a free demonstration diskette 
to sample what MicroGenie can 
do for your research. Write on 
your letterhead to Beckman 
Instruments, Inc., Spinco 
Division, 1050 Page Mill Road, 
Palo Alto, CA 94304; or phone 
800-DNA-ACGT. 
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with a memry 
GeneScreen Plusm 
GeneScreenPlusm is the new 
transfer membrane that gives 
you not only highest sensitivity 
and excellent band resolution, 
but trouble-free handling as well. 
The slight natural curl of the 
membrane makes i t  easier to 
select from the package and easier 
to place on a moist surface. After 
drying i t  returns to i t s  original 
shape to remind you which side is 
carrying the bound material. Wet 
or dry, GeneScreenPlusm is highly 
resistant to cracking, distorting, 
tearing, or shrinking. 
Binding of all sizes of DNA is so 
strong you don't need to waste 
time baking the membranes. No 
need for refrigeration either; just  
keep the box handy on the shelf. 

Our Applications Laboratory is 
available to answer your questions 
about hybridization methods using 
either of these products. Mean- 
while we'll be glad to send you 
detailed information on their per- 
formance characteristics. Simply 
call New England Nuclear or circle 
the Reader Service Number. 

Colony/PlaqueScreenTM Discs 
U.S. method of use patent pending 

Colon~/PlaaueScreen~ Discs have 
all of the peiformance and conven- 
ience features of GeneScreen Plusm 
and are precut to culture dish 
sizes. The gentle curl of the discs 
makes them easier to place on 

New England Nuclear 
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and moisture causes them to lie 
flat with minimal air entrapment. 
Removal is easier too, because 
they are strong and tear resistant. 
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Color-classified Seasat synthetic aper- 
ture radar image of pack ice in the 
Beaufort Sea west of Banks Island, 
Northwest Territories, Canada (4 Octo- 
ber 1978). The image is a combination 
of the color-classified image and the 
original image and shows the following 
separable ice classes: red, multiyear 
ice; black, new or grease ice; yellow, 
young or pancake ice; and bluish- 
white, open water. See page 371. [W. 
F. Weeks, Snow and Ice Branch, Cold 
Regions Research and Engineering 
Laboratory, Hanover, New Hampshire 
837551 
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NOAA's R&D Budget 

President Reagan's budget for fiscal 
year 1985 proposes a reduction of about 
32 percent [from $244 million to $165 
million (I)] in research and development 
funding for the National Oceanic an$ 
Atmospheric Administration (NOAA). 
This Draconian cut occurs in the same 
budget that proposes a 28 percent in- 
crease in R&D funding for defense, a 14 
percent increase for the National Sci- 
ence Foundation (NSF), and an 11 per- 
cent increase for R&D in the Environ- 
mental Protection Agency (I). Similar 
cuts have been proposed in President 
Reagan's budget each year since fiscal 
year 1981. Congressional leaders have 
resisted these efforts to disembowel 
NOAA, and the result has been a com- 
promise, with actual funding reduced 
about 15 percent in constant dollars from 
fiscal years 1980 to 1984. 

Some of the cuts proposed in the Pres- 
ident's current budget will have direct 
and serious consequences for major na- 
tional objectives if they are implement- 
ed. The following are examples. 

1) Funds for acid precipitation re- 
search by NOAA are reduced from $2.9 
million to $2.1 million (2), while the 
budget for the multiagency National 
Acid Precipitation Assessment Program 
increases from $27 million to more than 
$55 million (3). Authors of the Acid 
Precipitation Act, recognizing that 
NOAA's data resources and its compre- 
hensive understanding of atmospheric 
processes are vital to the program, au- 
thorized $5 million for coordination of 
research by NOAA. These funds have 
not been appropriated, and the sched- 
uled cut would reduce NOAA's role 
from 11 percent to 4 percent of the 
national program. 

2) Funding for NOAA research on un- 
derstanding climate changes is reduced 
by about $3.3 million. These cuts in 
research by the lead agency for the Na- 
tional Climate Program are scheduled 
just at the time that research is producing 
new knowledge and new insights at an 
unprecedented rate and climate has be- 
come a focus of scientific interest. 

3) NOAA's solar-terrestrial research 
program ($3.1 million) is scheduled for 
termination. NOAA and the Department 
of Defense jointly operate the Space 
Environmental Service Center to pro- 
vide vital information on solar eruptions 
and their effects on communications and 
the near-earth space environment. Ter- 
mination of NOAA research would have 
far-reaching effects on the operation of 

the center that would adversely affect 
NASA, the Department of Defense, in- 
dustry, and the public. 

4) Research in ocean thermal energy 
conversion ($0.5 million) and ocean min- 
eral research ($2 million) is to be termi- 
nated. The Sea Grant Program ($36.5 
million), which links university expertise 
and local marine development and pro- 
tection activities, is slated for termina- 
tion. These steps would almost eliminate 
NOAA's R&D on nonliving resources. 

5) Research on living marine re- 
sources is reduced by 56 percent (from 
$72 million to $32 million); at the same 
time funding for this research by NSF 
and the Fish and Wildlife Service is 
increased by 10 percent ($50 million to 
$55 million) (4). 

The implications of these cuts for na- 
tional policies concerning acid precipita- 
tion, climate changes, operations in 
space, and development and protection 
of marine resources have received little 
attention. The scientfic community has 
had no opportunity to review these or 
other budget reductions or to comment 
on their consequences. Summaries, such 
as the recent review of shifts in science 
priorities by G. A. Keyworth, I1 (Arti- 
cles, 6 Apr., p. 9) have overlooked these 
issues. 

The NOAA budget presented to Con- 
gress is part of the Department of Com- 
merce budget and is subject to the judg- 
ments and priorities of department staff. 
The Commerce budget is monitored in 
the Oflice of Management and Budget by 
staff sensitive largely to nonscientific is- 
sues; when the budget reaches Congress, 
authorization and appropriation bills are 
drawn up by committees whose primary 
concerns lie in areas other than scientific 
research. When the budget reaches the 
floor of Congress, the NOAA roles in 
interagency R&D programs are likely to 
be obscure, and members of Congress 
may easily overlook R&D programs. For 
these reasons NOAA, as a large science- 
based agency within a business-oriented 
department, is in an anomalous and 
weak position. 

Budget decisions would be much more 
likely to reflect broad national interests if 
NOAA were an independent agency, as 
proposed by President Reagan in June 
1983 (in his proposal to create a Depart- 
ment of International Trade and Indus- 
try), and if legislation were adopted de- 
fining more clearly NOAA's mission and 
its crucial role with respect to other 
agencies having related missions. 

ROBERT G. FLEAGLE 
Department of Atmospheric Sciences, 
University of Washington, 
Seattle 981 95 
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Patents and Research Freedom 

Jeffrey L. Fox, in his article "Patents 
encroaching on research freedom" 
(News and Comment, 8 June, p. 1080), 
discusses a recent decision by the U.S. 
Court of Appeals for the Federal Circuit, 
Roche Products Inc, v. Bolar Pharma- 
ceuticals Co., Inc. The title and tone of 
the article seem to us to imply that the 
decision somehow threatens research. 

The court's decision crystallizes old 
law; it does not create new law. The 
decision ruled as infringement the unfair 
use of the patentee's invention by those 
who merely copy for their own profit. 
Specifically, the decision ruled that, dur- 
ing the 17 years of exclusivity, the use of 
a patented pharmaceutical compound for 
the purpose of testing or investigating it 
for drug approval constitutes patent in- 
fringement. 

In the article an attorney for Bolar is 
quoted as saying that this opinion could 
"negate the experimental use exception, 
unless it's for pure amusement." The 
court's decision does not inhibit truly 
experimental use. Indeed, the decision 
reinforces its legitimacy by convincingly 
citing precedents. 

Bolar did not even contend that its 
commercial use of Roche's invention 
would fall within the traditional experi- 
mental use exception; rather, Bolar con- 
tended that the exception should be ex- 
panded. But the court felt that "unli- 
censed experiments conducted with a 
view to the adaption of the patented 
invention to the experimentor's business 
is a violation of the rights of the paten- 
tee. . . . We cannot construe the experi- 
mental use rule so broadly as to allow a 
violation of the patent laws in the guise 
of 'scientific inquiry,' when that inquiry 
has definite, cognizable, and not insub- 
stantial commercial purposes." 

Thus the court correctly recognized 
that true "scientific inquiry" is exempt- 
ed from patent infringement by the tradi- 
tional "experimental use" exception. 
Neither the court's holding nor its lan- 

guage gives rise to any suggestion that 
true "scientific inquiry" would be re- 
stricted. But the court also recognizes 
that labeling commercial activities as 
"scientific inquiry" does not make them 
such. A generic drug house's use of the 
patented invention-not for the purpose 
of true scientific inquiry but for the pur- 
pose of generating data for its own busi- 
ness purposes-was clearly and properly 
held to violate the laws. 

We hope these comments place the 
significant decision of the Court of Ap- 
peals for the Federal Circuit in the prop- 
er perspective. The enforcement of pat- 
ent laws against copyists will serve as an 
incentive to research and to those who 
financially support it. Nothing in the law 
or in the court's recent decision will 
inhibit true "scientific inquiry ." 

KENNETH P. BERKOWITZ 
Public Policy and Communications, 
Hoffmann-La Roche, 
Nutley, New Jersey 071 10 

Factoring Work 

I would like to correct several state- 
ments in the article by Gina Kolata, 
"Factoring gets easier" (Research 
News, 2 Dec. 1983, p. 999). 

A group of us has been occupied with 
factoring integers for decades. This ac- 
tivity has been carried out independently 
of the American Mathematical Society 
(AMS), which has never sponsored our 
work, and of the yearly meeting of com- 
putational mathematicians in Winnipeg. 
The AMS has recently published our 
book of tables of factorizations (the Cun- 
ningham Project), which we gave to 
them. The manuscript was in camera- 
ready form. The factoring work is still 
ongoing; it is not work that has been 
"closed off" because of this publication. 

Since the first computers were intro- 
duced some 35 years ago, mathemati- 
cians-certainly number theorists-have 
exploited computer hardware to solve 
their problems, using ingenious ideas of 
various kinds to gain speed. This is noth- 
ing new. 

It was D. H. Lehmer and his father D. 
N.  Lehmer who were involved with 
building sieves at the University of Cali- 
fornia and elsewhere to work on number 
theory problems. My associate in 1971 
was Michael Morrison, not "John" Mor- 
rison. 

JOHN BRILLHART 
Department of Mathematics, 
University of Arizona, 
Tucson 85721 
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reverse 
trmcriptase 
will reverse 
your thinking. 
If working with reverse transcriptase 
has been a series of reverses for you, 
maybe you've been depending on 
an undependable source. BMB has 
four good reasons why we should be 
your source for reverse transcriptase 
( M I :  
Purity You get only the enzyme 
reaction you want, because RMR 
reverse transcriptase is stringently 
tested to assure its freedom from 
DNase and RNase. 
Reliability You get the results you 
expect. BMB reverse transcriptase is 
tested for full-copy cDNA synthesis 
with globin mRNA. 

Activity You get the reaction kinet- 
ics you need, because BMB reverse 
transcriptase activity is defined in units 
you can depend on (incorporation of 
I nmol dTMP in 10 minutes). 
Service. You get the materials you 
want and the help you want when you 
want them, because BMB knows that 
the quality of our service can be just 
as important as the quality of our 
products. When we promise you qual- 
ity biochemicals, helpful service, and 
fast delivery-we deliver. 
For further information on this new 
preparation of reverse transcriptase, 
call BMB toll-free at 800-428-5433. 
Our Technical Services Department 
will be happy to send you additional 
information and answer all your 
questions. And if you don't yet have 
a copy of our 1984/85 biochemicals 
catalog, we'll be glad to send you one. 

BMB.. . committed to your growing 
need in biotechnology 

Boehringer Mannheim Biochemicals 
7941 Castleway Drive 

Box 50816 
Indianapolis, IN 46250 
Tel. 317-849-9350 
800-428-5433 toll-free 
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Affinity Purified Antibodies- 
F(ab8)n Fragments; 
Conjugated to: Fluorescein, 
Rhodamine, Rhodamine X, 
Texas RedTM, Peroxidase, 
Alkaline Phosphatase, 
and Biotin. 

,search Enzyme- 
Deoxyribonuclease I & II, DNA 
Polymerases, Exonuclease Ill, 
Micrococcal Nuclease, 
Nuclease SI , Phosphatase, 
Phosphodiesterase, 
Polynucleotide Kinase and 
Ligase, Ribon'uclease A & TI, RNA 
Polvmerases, Terminal 

Monoclonal Antibodies - 
to: Human Immunoglobulins, 
Platelets, HLA Antigens, P-hCG, 
al-Antitrypsin, Factor Vlll Related 
Anwen, Herpes I & Herpes II, 
Prothrombin, Mouse 
Immunoglobulins. 

 rans sf erase, Restriction Enzymes. 

WORTHINGTON 
Nucleic Acid$ - 
Deoxyribonucleic Acids, 
Ribonucleic Acids, Cloning 
Vectors, Linkers, Converters, M-I 3 
Sequencing Primer. 

olecularware, from Cappel and 
I Worthington - tools for molecular 

level research. . .for fluorescent and 
enzyme immunoassay, for recombinant 
DNA modification, tissue dissociation, 
protein structure studies, cell surface 
research. . . and more. 
CooperBiomedical, a trusted name that 
stands for high quality products and fast 
reliable service is committed to the 
development of improved methods for the 
genetic engineer and molecular biologist. 
Through Cappel and Worthington products, 
CooperBiomedical is able to provide strong 
technical support, informative publications, 
complete customer service and a full range 
of molecular tools for research. 
Molecularware, from Cappel and 
Worthington, tools for molecular 
research.. . For more information call 
Technical Service toll-free 8001523-7620. 

Scientific Division 
CooperBiomedical, Inc. 
One Technology Court 
Mahrem, PA 19355 Telex: 831 937 
Molecularware is a Trademark of CoopefBlomedlcal 
Texas Red is a Trademark of Molecular Probes 
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Science Finds Its Voice 
The 150th national meeting of the AAAS (24 to 29 May) set out to do what 

comes naturally for a large organization that exists to advance science. It 
showcased the scientific disciplines, crisscrossed fields of science, and 
converged international perspectives on the prospects for discovery and 
application of knowledge. It mingled the gray eminences of science with the 
lesser known and the often overlooked and tumbled with practiced agility 
through the hoops of policy controversy. The sole throwback to the years of 
polarization and internal divisions was provided, almost unseen, by a lunch- 
hour demonstration on behalf of animal welfare. 

The annual meeting is the venue for convocations of the AAAS Council, 
which is the ultimate governing body. It is at council meetings that officers 
become accountable, and it is in this parliamentary setting that the AAAS 
speaks, as it were, urbi et orbi, through resolutions presented and adopted. 
Although such proclamations are of indeterminate effect, taken as such they 
serve to put the AAAS on record and to reinforce subsequent initiatives of 
material significance to the concerns of the members. 

It is of more than passing interest that all four of the resolutions adopted 
at the 1984 meeting of the council bore on the theme of freedom with 
responsibility. The first resolution, presented by the Medical Scientists 
Committee of the National Institutes of Health, drew attention to the 
targeting of scientists for harassment or repression of their work and called 
on the AAAS to reaffirm its commitment to the fundamental rights of 
scientists. A second resolution, presented by the AAAS Committee on 
Scientific Freedom and Responsibility, took up the issue of openness in 
science and technology against an emerging background of overt and subtle 
pressures on institutions and firms and urged affiliated societies and 
academic centers to examine their policies and restate their adherence to 
freedom of inquiry and expression. A third resolution, sponsored by the 
same committee, focused on the general dangers to science and national 
security inherent in governmental thrusts toward restriction of communica- 
tion and publication of unclassified research. A final resolution came to the 
defense of the scientific and human rights of Andrei Sakharov and Yelena 
Bonner, calling upon the Soviet government to end their present isolation 
and urging affiliates and individual members to register their concerns with 
the Soviet authorities. 

Although George Orwell was never mentioned as these resolutions were 
brought up, discussed, and voted on, there is significance to the council's 
concentration on the state of scientific freedom and human rights in 1984 to 
the exclusion of other matters that absorbed crowded sessions in New 
York, notably those on the risks of nuclear arms. The potential violence 
from nuclear warfare, tangible and quantifiable, which has been the subject 
of repeated resolutions at prior council meetings, gave place to concern for 
actual and demonstrable violence to individuals and for outspoken resist- 
ance to imposed limits on open communication of unclassified research. 
The four resolutions show a remarkable unity of substance and thrust, and 
they say a great deal about the contradictions of the times: exuberance in 
the pursuit of discovery and knowledge, science and scientists as trustees of 
the human instinct for inquiry and truth, the dilemmas in the relation of 
political power to the ungovernable dynamics of free scholarship, and the 
enforceability of guarantees of individual freedoms under laws and conven- 
tions. 

In a greening public park near the White House there has long been 
a sculpture bearing the legend, "And freedom shrieked as Kosciuszko 
fell." Lest its meaning decay, it is well that science find its voice. 

-WILLIAM D. CAREY 
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Easy separation of peptides 
- with the new ZORBAX" Bio Series Peptide Column 

and com~rehensive User's Guide from Du Pont. 
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DNP i Synthesis G 

. . . only from ABN 

ABN D N A  Synthesis Grade Reagents, the first func- 
tional standard of performance for DNA synthesis 
reagents. 

Purity assays don't tell the whole story, functional 
tests do.  Therefore, ABN measures the coupling effi- 
ciency and yield of synthetic oligonucleotides from 
each lot of every reagent to guarantee optimal results, 
run after run. 

ABN also offers the following standard features: 
Full line of products. 
Protected nucleo.sides, derir,atized sldpports and 
arzcillayl reagerzt.~ for Phosphoramidite and 
f~hr)s/)botriester chem istrie.7. 
Machine-compatible packaging. 
All rcwgents are corrr~c~nir??tb~ j~ackaged to be 
comnpatihle tcpifh commercial@ atnailable DNA 
s~~ntlzesizers. 
The ABN Warranty 
AHIY Reyqents are jirl!y u~arranfedfor use in all 
aritomated DNA s~~nthrsizers. 

Take the worry out of every new lot of reagents you 
receive. Take the sensihlc option, DNA Synthesis 
Grade Keagents . . .only from ABN. 

The First Name in DNA Synthests 00 8 0 0 - D N A - P U R E  Or 415-652-4466 
Alncrican HioNuclcxr 4560 Horron Srreer Emeryville. CA 94608 

E m H D R B E m m  
Enter your name on our mail list and receive a 200 mg kit of 
derivatized controlled-pore glass supports.. .Free! A $45.00 
value. Simply complete the coupon below and mail to ABN, 
4560 Horton St., Emeryville, CA 94608. (Allow two weeks 
for delivery) 
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A collection of recent articles from SCIENCE on 
contemporary strategic ideology is now available 
for use by professionals, teachers, and researchers 
interested in the nuclear arms race. 
"Anyone seeking a better understanding of the 
MX debate would do well to look at [this] series of 
brief, clearly written analyses." 
-The Boston Globe 

Winner of the National Association 
of Science Writers 1982 Science-in- 

Society Journalism Award 

basing; the development of a new 
ballistic missile defense; the effective- 
ness of an undersea deterrent; and 
the impact of the MX on arms 
control efforts. Dense Pack, Deep 

News & Comment writer 
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Origin and 
Evolution of Deserts 
Edited by Stephen G. Wells 
and Donald R. Haragan 
This is the first study to inte- 
grate current geosciences re- 
search into an overview of four 
of the world's major deserts: 
the Sahara, the Great Basin, the 
Mohave, and the Sonoran. The 
nine essays discuss geology, 
vegetation, climate, and land 
management issues. 
1983 Paper $12.00 

Also available 
The Reclamation of 
Disturbed Arid Lands 
Edited by Robert A. Wright 
1978 Paper $8.00 
Energy Resource Recovery 
in Arid Lands 
Edited by Klaus D. Timmerhaus 
1981 Paper $8.00 
All orders must be prepaid. 
Send to M. Michelle Balcomb, 
Exec. Officer, SWARM/ 
AAAS, Colorado Mountain 
College, Spring Valley Cam- 
pus, 3000 C O U ~ ~ @  Rd. 114, 
Glenwood Springs, CO 
81601. Ask for a free listing of 
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