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This Week in Science- 

AlDS 
As many as 1 million people in the United States are 
estimated to have been exposed to the AlDS (acquired 
immune deficiency syndrome) virus (page 1352). As of 9 
September, 13,074 cases of AlDS in the United States 
had been reported to the Centers for Disease Control 
and 12,000 new cases are forecast for the coming year. 
Curran eta/, review the epidemiology and natural history 
of AIDS, a fatal and infectious disease for which there is 
not any control. Even before their effectiveness can be 
documented, community education and counseling pro- 
grams are being recommended to help prevent further 
spread of the virus from both symptomatic and asymp- 
tomatic carriers to susceptible men, women, and chil- 
dren. Among these are programs to explain why certain 
sexual practices and the use of contaminated needles 
increase the risk of acquiring AlDS and why pregnancy 
should be postponed in women with AlDS virus infec- 
tions. Also recommended is the institution of compulsory 
testing of all potential organ, blood, and sperm donors 
for the presence of antibodies to the virus. Studies that 
may ultimately contribute to development of an effective 
drug for AIDS and an AlDS vaccine are under way in 
many institutions. Results from three laboratories are 
described in this issue. Hoxie et a/. found that in culture 
the virus could grow stably for many months in a 
subpopulation of blood lymphocytic cells for which the 
virus naturally has a strong tropism (page 1400). This 
could be an informative model of natural infections in 
which a long incubation period separates exposure to 
virus and disease onset. Rabson et a/, determined the 
chromosomal locations of two novel genes that may be 
specific to the retroviruses grouping to which the AlDS 
virus belongs (page 1388). Veronese et a/. character- 
ized the outer envelope component of the virus against 
which most antibody responses seem to be made in 
infected individuals (page 1402). 

3-D structure of the poliovirus 
The complete three-dimensional structure of the polio- 
virus is now known (page 1358). From x-ray crystallo- 
graphic analysis, Hogle et a/, constructed a picture of 
the virus and discussed how pathogenesis is effected at 
the molecular level, how this and similar viruses are 
assembled, and how variants of the virus differ structur- 
ally. The results will help in interpreting data already 
available from other types of studies and in the design 
of future experiments. Baltimore's Perspective (page 
1366) explains how knowledge of the structure can be 
related to the behavior of the virus and how this provides 
a basis for future experimental approaches. 

Changing a river ecosystem 
Immediate alterations in the ecosystem of a pristine 
arctic river took place as a result of addition of a single 
limiting resource, phosphorus (page 1383). Peterson et 
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a/. added phosphate to the Kuparuk River in northern 
Alaska during a 6-week experiment. The organic carbon 
cycle of the river was quickly changed. In the undis- 
turbed river, most energy is generated through microbial 
metabolism of either dissolved organic matter leaching 
from tundra soil or particulate organic material (peat) 
eroding from the banks. After phosphorus enrichment, 
the biota shifted toward photosynthetic organisms that 
synthesize organic compounds from simple inorganic 
ones. The biomass of photosynthetic algae on rocks 
quickly increased by a factor of 10, bacterial growth also 
accelerated, and insect growth increased as a conse- 
quence of the increased algal growth. The dramatic 
effect of phosphorus was visible downstream-in- 
creases in the numbers and relative proportions of 
species of diatoms (a group of algae) and in the 
composition of the bacterial community showed photo- 
synthesis to be limited by this single element. 

Methane increasing in the atmosphere 
Atmospheric methane has increased during the last two 
centuries; its abundance is now about twice what it was 
300 years ago (page 1386). The levels since the 1700's 
were measured at Siple Station in western Antarctica by 
Stauffer et a/. by analysis of gas trapped and preserved 
within bubbles in a 200-meter-long ice core. The in- 
crease in abundance may be contributing to the green- 
house effect. The source of this increase may reflect a 
combination of greater emissions of methane (through 
activities of the increasing world population) and remov- 
al of less methane by hydroxyl radicals. These radicals 
serve as sinks for methane but are being depleted by 
combination with pollutants and with gases emitted 
during the burning of fuels and biological materials. 

Visual anomalies and albinism 
From 1 to 2 percent of the human population may have 
visual anomalies associated with the inheritance from 
one parent of a recessive allele (one of the alternative 
forms of a given gene) for albinism (page 1395). True 
albinism is rare in humans, but the heterozygous state is 
not. Albinism genes cause visual anomalies, including 
distortion of the visual field and reduced depth percep- 
tion, in humans and cats (cover) that are homozygous 
for this condition. The anomalies can be attributed to the 
misrouting of an unusually large number of retinal cell 
axons to the wrong side of the brain, resulting in 
abnormal representation of the visual field. Leventhal et 
a/ show by histochemical staining techniques and elec- 
trophysiologic measurements that simliar, although less 
extreme, abnormalities are present in heterozygous 
pigmented cats that are progeny of one normally pig- 
mented and one albino parent. Similar genetically deter- 
mined anomalies in humans carrying a recessive allele 
for albinism may be more widespread than has been 
assumed. 
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Mr. Wayne E. Fowler 

GIBCOIBRL 
Division 
Life Technologies, Inc. 
Dept. SR1 
87 17 Grovemont Circle 
Gaithersburg, MD 20877 
An equal opportunity 
employer, M/F/H. 
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I'he Granting System 

In his editorial, "Modest proposals for 
the granting system" (19 July, p. 231), 
Daniel E. Koshland, Jr., notes that bet- 
ter priority scores are being awarded, on 
the average, to the National Institutes of 
Health grants in 1985 as compared to 
those in 1975. This is ascribed to at- 
tempts by members of panels to outguess 
the system and help their fellow scien- 
tists. From personal experience on one 
such panel I can say that part of the 
"score inflation" is due to the fact that 
many of the weaker applicants have giv- 
en up, so that the average quality of 
applications has improved substantially. 
Not only are we getting stronger applica- 
tions, but a much smaller fraction of 
those received is being funded. 

Serious consequences are the disrup- 
tion of good laboratories and the discour- 
agement of the most competent prospec- 
tive young scientists. The situation can 
be remedied only with more funds or, in 
part, by shifting available funds to the 
support of investigator-initiated applica- 
tions. 

ALFRED NISONOFF 
Department of Biology, 
Rosenstiel Basic Medical Sciences 
Research Center, Brandeis University, 
Waltham, Massachusetts 02254 

I applaud Koshland's editorials (21 
June, p. 1387; 5 July, p. 9; 19 July, p. 
231) on the "gentle changes" that might 
make the granting-peer-review system 
more economical and equitable. I am 
afraid, however, that what we smugly 
call "peer review" has much in common 
with the spoils system we claim to want 
to avoid. Proposals are written with an 
anxious eye toward those who will be 
deciding their value. Since those who 
decide value have their own ideological 
allegiances, objectivity is a hard com- 
modity to come by. The structure of 
scientific change has always involved a 
struggle of the new against the en- 
trenched, and the peer-review system 
can hardly be expected to be exempt 
from these dynamics. But we should try 
to minimize their damages. Some sug- 
gestions follow. 

First, the principal investigator of a 
project owes it to the academic commu- 
nity to exercise a responsible degree of 
restraint concerning salary requests. 
Among the few proposals I have person- 
ally been asked to referee, I have seen 
salary expectations extravagant enough 
to qualify for Senator Proxmire's "Gold- 
en Fleece" awards. When one adds to 

this largess the overhead percentage that 
must then flow to the university coffers, 
the fact that there is not enough money 
to go around follows as ineluctably as the 
night the day. 

Second, simplifications are needed. 
Where academics are concerned, the 
government that governs least is most 
certainly the one that governs best. The 
government-academic complex is such a 
labyrinth of special-interest groups that 
it is a wonder science is ever accom- 
plished at all. It may be, as Koshland 
says, that scientists do not feel they 
write too many proposals. It is most 
definitely certain that they wish they did 
not have to write so many. Track records 
should count for far more than specific- 
ities in methodology-which, if taken 
literally, can only prove to be Procruste- 
an beds for the creative process. Be- 
sides, detailing what one might know 
about a subject in 2 years is not only silly 
and pretentious, it subtracts from time 
available for real research. 

Another small and quite workable way 
to debrutalize the grant industry is sim- 
ply to lessen the pressure for having a 
grant. One such pressure is the universal 
presumption, perhaps an ivory-tower 
hangover from the Great Society opti- 
misms of the 1960's, that everyone who 
publishes regularly does have a grant. 
This presumption is reflected in those 
well-intended but infernal postcard re- 
quests for "this and related worku-at 
the expense of the sender. I am all for the 
dissemination of research results. But 
the costs in photoduplications, postage, 
and sheer address-writing, envelope- 
licking time involved in accommodating 
hundreds of such requests year after 
year is burdensome for someone not in 
the grant-money lane. Peer-review as- 
sessments of worth notwithstanding, un- 
funded researchers continue to do their 
work and turn out results. Why should 
those researchers, or their schools, have 
to underwrite the edification or simple 
curiosity of the rest of the community? 
Why not apply the same standards of 
consumer responsibility that every other 
aspect of life demands to the information 
business and require that one pay for 
what one gets? 

There are two ready possibilities for 
implementation. One would be reason- 
able postage-and-handling charges made 
out to the researcher's place of affili- 
ation. Another would be for journals to 
direct reprint requests to themselves for 
a profit-yielding charge. The second al- 
ternative would have the double benefit 
of easing the considerable financial 
stress under which most journals seem 
perpetually to operate, while relieving 
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There may be another dimension to 
the case of the ice-nucleating bacterium 
Pseudomonas syringae that was not 
mentioned in Gina Kolata's article 
"How safe are engineered organisms?" 
(Research News, 5 July, p. 34). Accord- 
ing to Russell Schnell ( I )  of the National 
Oceanic and Atmospheric Administra- 
tion Laboratory in Boulder, Colorado, 
Pseudomonas syringae enhances rain- 
fall. It seems that the lipoprotein coats of 
this and other species of bacteria found 
on plants and in detritus when shed and 
wafted up into the clouds form ideal 
nuclei for ice formation that is absolutely 
necessary for rain to fall. Furthermore, 
contrary to what was previously 
thought, recent studies show that parti- 
cles without organic materials derived 
from bacteria and plants (that is, "clean 
dust") are useless as nuclei, for the for- 
mation of raindrops (raising the possibili- 
ty that the Sahel drought could be pro- 
longed by the absence of organic nuclei). 

If Pseudomonas syringae does indeed 
have a beneficial role in enhancing rain- 
fall, then the ecologist's concern about 
possible secondary or indirect effects of 
releases of genetically altered organisms 
is vindicated-incredibly, at the very 
first major controversy over release of 
engineered organisms. To the agricultur- 
ist the ice-nucleating bacteria are viewed 
only as pests, something to destroy or at 
least neutralize. But before such action 
is taken we should try to find out if the 
organisms in question have other func- 
tions that are of redeeming value. Reduc- 
tion in rainfall due to lack of ice-nucleat- 
ing capacity could be a lot worse than 
crop loss due to frost. At least we ought 
to consider such possibilities and assess 
indirect as well as direct impacts before 
we conclude that the alteration is "be- 
nign" (as inferred for current proposals 
in Kolata's article). Essentially, this is 

"a- L h .  

. \ .  

the position of the ecologist when it 
comes to proposals for genetic alteration 
in open systems; it is not an "alarmist" 
position but just commonsense caution 
when one is dealing with complex envi- 
ronmental systems that are poorly un- 
derstood. 

Since microorganisms play major roles 
in maintaining earth's lie-support sys- 
tems, we need to be especially careful 
about tinkering with decomposition and 
other recycling processes. Unlike the 
life-support system of a spacecraft, 
which is mechanical and man-made, the 
biosphere is bioregenerative and self- 
regulating. Since we did not build it we 
don't know much about how it really 
works, and we have shown little interest 
in studying it at the necessary large scale 
until recently, when malfunctions have 
begun to appear due to human impacts. 
The case of the ice-nucleating bacteria is 
an excellent example of the need for a 
more holistic assessment that allows for 
consideration of roles and functions oth- 
er than the one that seems undesirable. 

What is needed now is a reasonable 
procedure for assessment at the ecosys- 
tem level that leans to the side of caution 
when there are a lot of unknowns. Ac- 
cordingly, there is urgent need for in- 
creased support for research in environ- 
mental microbiology (that is, microbial 
ecology) and ecosystem science. 

One consequence of the industrializa- 
tion of agriculture is that food tends to 
become a market commodity rather than 
something to nourish us (that is, a life- 
support necessity). While a strong mar- 
ket economy is necessary for efficient 
food production, enthusiasm for biotech- 
nology should not lead us to treat all 
organisms merely as "commodities" to 
be manipulated for short-term economic 
gain when there are nonmarket values 
and long-term consequences to be con- 
sidered. 

It is high time we became concerned 
with the health of the biosphere. A new 
technology for benefit-cost assessment 
could balance in an objective manner the 
short-term economic (market) benefits 
and the long-term costs in terms of dam- 
age to nonmarket goods and services 
that might be affected by proposed al- 
terations. Advances in biotechnology 
should be accompanied by advances in 
the technology of ecosystem impact as- 
sessment if we are to minimize mistakes 
and disappointments. 

EUGENE P. ODUM 
Institute of Ecology. University of 
Georgia, Athens 30602 
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"2 Did you say "QVECs . 
"Have you heard about QVECs?' "Q-Ecks? That's the new mathematical theory "Kuvecks? Of course. Those 

\ developed by that fellow from Cambridge." small Russian game birds.?' 

"Cuevecks? You mean those thingsyou 
use to polish the ends of cue sticks?" "Que-vecques? Oh, sure. They're little 

French pastries oozing with whipped cream." ,,cuvecs?l think it has 
/ ething to do with wine." 

Try it yourself. Take any half-dozen well-informed So sooner or later you can expect to be interrogated 
staff members and say knowingly, "Of course, you've on the subject of QVECs by the head of business 
heard about these new QVECs." You'll be treated studies or the rising star  of the history department. 
to  a t  least five different versions of precisely what And you'll want to have the facts a t  your command. 
QVECs are not. We can provide them. For a full briefing, simply 

What no one will admit to-especially a t  the return the form below or write us a t  QVECs, 
Dean's annual reception-is that  they have no idea TIAA-CREF, 730 Third Avenue, New York, New York 
whether QVECs are a cream-filled French pastry or 10017. Then, when the subject comes up, as  it's sure 
the focus of the latest microchip research. to do, you'll be ready to set  the record straight. 

A pity. Because for many of your people, 
TIAA-CREF's QVECs (short for Qualijied Voluntary QVECs. The educated alternative to an IRA. 

- - - - - - - 
Employee Contributions) represent anintelligent, r - - - - - - w - 1 

Teachers Insurance and Annuity Association 
convenient and highly competitive tax-dgerred College Retirement Equities Fund 
alternative to an IRA. 730 Third Avenue 

In fact, if any members of your staff are New York, New York 10017 
I 

considering buying IRAs, your institution should be I 
offering them TIAA-CREF QVECS-for these Please send m e m  all I need to become an instant expert 
important reasons. I on QVECs, so I can pass the word on to  my staff members. 

QVECs provide a lifetime income, unlike most IRAs. I 
Name 

I 
QVECs currently offer attractive rates of return. 1 I 
QVECs offer the investment choice between two 1 Title 

Institution 
I 

funds-TIAA and CREE I 
QVECs are portable-when staff move lo  another Address 

I 

institution that offers QVECs, their QVECs can I 
City State go right along. L - - - - - - - - - - - - ~ ~ ~ 2 ~ 1 - i i  
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Voltage Limit Control Opt Opt - - Y 
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- 
Y 
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Use of and Research on Pheromones 
This editorial was written in response to the stimulus of an interesting 

symposium on pheromones and to stories in the media about a large-scale 
infestation of gypsy moths in northeastern United States. The symposium, 
held at the annual meeting of the AAAS, dealt with some of the current 
frontiers of research on the physiology and regulation of pheromones.* 
Enthusiasm of the participants was contagious and led to a scan of some of 
the literature and to a telephone stroll to tap the knowledge and judgment of 
some of the leaders in the field. 

During the past 20 years, more than 1000 insect sex attractants have been 
identified. Many have been synthesized in the laboratory and tested. The 
pheromones of some of the insects are single, optically active compounds. 
Other pheromones are made up of closely controlled mixtures of several 
compounds. Sometimes both enantiomers of a compound are employed, but 
in other cases a racemic mixture is ineffective. 

The early enthusiasm about the use of pheromones to control insect 
populations has dwindled. Although there is a consensus that pheromones 
are excellent baits for traps, their successful application has been largely 
confined to monitoring, for which they are highly useful. Experience with 
the gypsy moth in the Northeast is illustrative. In the area of maximum 
infestation, populations of moths greater than 10,000 per hectare have been 
noted. When a female moth emerges, she is close to a large number of 
males. Under these circumstances, almost all the females are mated before 
they can begin to emit pheromones. Therefore, the use of the attractant in 
traps is of little help. In contrast, when populations of gypsy moths are 
limited, the attractant has a major role. Today the Department of Agricul- 
ture maintains 400,000 traps in areas of the country that are currently not 
infested. These have served an alerting function that has led to eradication 
or control of local infestations. 

A notable success in control of agricultural pests has involved the use of a 
pheromone for monitoring and trapping coupled with application of pesti- 
cides. In North and South Carolina, cotton farmers participate in a program 
against the boll weevil. The numbers of insects are monitored in 250,000 
traps, and insecticides are applied only when needed to hold down the 
population. As a result, the amount of fertilizer used has been decreased by 
about 70 percent, and costs of control have dropped. 

Infestation of conifers by beetles leads to large-scale destruction of trees. 
In forests, the use of pesticides is not practical, and the best hope is 
trapping, disruption of the beetles' behavior by the use of attractants or 
repellents, or fostering natural enemies of the beetles, including predators 
and pathogens. Large-scale use of pheromones in about a million traps in 
forests in Norway and Sweden during a massive infestation by spruce 
beetles was accompanied by a decrease in the number of insects, but 
experts are unsure about the relative roles of traps and natural enemies. 

Some of the current research frontiers include studies of modes of 
biosynthesis of pheromones, mechanisms of their modes of action, and 
attempts to discover amines that mimic in structure natural neuroamines 
employed by insects. Some of the questions being asked are: What are the 
pathways of synthesis of pheromones? How do genes regulate specific 
blends? What are the genetic controls on reception and perception? Is the 
system tightly controlled or plastic? Can the pheromone system mutate? 
When a male moth is flying on the plume of a pheromone emitted by a 
female, the sensory detection apparatus must be very efficient, and once a 
molecule has been detected, the molecule must be destroyed if sensitivity is 
to be maintained. Studies with a moth that uses an ester have shown that the 
sensors contain an esterase that quickly degrades the ester. Are related 
phenomena active in other insects?-PHILIP H. ABELSON 

*"Bio-organic Chemistry of Insect Hormones and Pheromones," symposium arranged by G. D. 
Prestwick at the AAAS annual meeting, Los Angeies, Calif., 29 May 1985. 



1344 Circle No. 316 on Readers' S B N ~ C ~  Card SCIENCE, VOL. 229 

: 

THE SIXTH ANNUAL CONGRESS FOR 

RECOMBINANT DNA RESEARCH 
JANUARY 2 6  - 2 9 , 1 9 8 6  

BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND 
Co-Chairmen: 

John D. Baxter Walter L. Miller Peter Gruss 
Univ, of California Univ. of California Univ. of Heidelberg 
San Francisco, CA San Francisco, CA West Germany 

The Annual Congress for Recombinant DNA Research, now in its sixth year, is recognized as the premier symposium on 
the subject, and presents the important developments that impact on current and future work. 
Keynote Speakers: Charles Weisman, University of Zurich, Switzerland 

Interferon Genes and their Expression 

Philip Sharp, Massachusetts Institute of Technology, Cambridge, MA 
Gene Expression in Mammalian Cells 

Session Chairman 
ONCOGENES HORMONES 

Peter Gruss, Univ. of Heidelberg, W. Germany John Baxter, Univ. of CA, San Francisco 
TRANSCRIPTION DEVELOPMENTAL BIOLOGY 

Pamela Mellon, Univ. of CA, San Diego Shirley Tilghman, Fox Chase Cancer Ctn., Phila, PA 
MEDICAL MOLECULAR BIOLOGY NEUROBIOLOGY 

Walter L. Miller, Univ. of CA, San Francisco James R. Roberts, Columbia Univ., N.Y., N.Y. 
PLANTS YEAST 

Frederich Ausubel, Mass. Genl. Hosp., Boston, MA Jack Szostak, Mass. Genl. Hosp., Boston, MA 
Poster Sessions: ADVANCES IN RECOMBINANT DNA RESEARCH 

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the 
meeting; however, only those accepted by Nov. 15 will be published in the journal, DNA. Contact Edward Ruffing, Scherago 
Associates, Inc., (2l2) 730-1050. 

Organized by Scherago Associates, Inc., in conjunction with 
the journal, DNA, and Genetic Engineering News 

REGISTRATION FEES: 
$400 On-site registration - includes a one year subscription or renewal to the journal, DNA. 
$350 ADVANCE REGISTRATION - (Received by Nov. 15) - Includes a one year subscription or renewal 

to the journal, DNA. 
$ 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. 
4-7 registrations received together from same organization $300 each. Includes 4 journal subscriptions only. 
8-10 registrations receivd together from same organization $200 each, Includes 4 journal subscriptions only. 

Larger group rates available upon request. 
Cancellations must be received in writing by Dec. 19, 1985. 

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

Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNA S-9-27 

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

Name 

Dept. Organization 

Street - 

City State Zip 

Telephone: ( ) 
Return to: DNA; c/o Scherago Associates, Inc. 

Dept. S-9-27, 151 5 Broadway, New York, NY 10036 (21 2) 730-1 050 
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Information for Contributors 

The Editors of Science 

Manuscripts should be addressed to 
the Editor, Science, 1333 H Street, NW, 
Washington, D.C. 20005. Submit three 
copies together with a letter of transmit- 
tal giving 

1) the names and telephone numbers 
of the authors; 

2) the title of the paper and a state- 
ment of its main point; 

3) three to eight keywords to be used 
for indexing; 

4) the names, addresses, telephone 
numbers, and fields of interest of four to 
six persons in North America but outside 
your institution who are qualified to ref- 
eree the paper; 

5) the names of colleagues who have 
reviewed the paper; 

6) the total number of words (in- 
cluding text, references, and figure 
and table legends) in the manuscript; 
and 

7) a statement that the material has 
not been published and is not under 
consideration for publication elsewhere. 

Before being reviewed in depth, most 
papers are rated for their interest and 
overall suitability by a member of the 
Board of Reviewing Editors. When pa- 
pers are submitted in disciplines for 
which there is no appropriate member of 
the Board of Reviewing Editors, the ini- 
tial screening is done by editorial staff 
members in consultation with outside 
experts in those areas. Papers that are 
not in the highest rating category are 
returned to the authors within about 2 
weeks. The others are reviewed in depth 
by two or more outside referees. Au- 
thors are then notified of acceptance, 
rejection, or need for revision within 6 to 
10 weeks from the date of receipt. As 
stated in the editorial of 18 January 1985 
(Science, volume 227, page 249), there 
can be no resubmissions, either of pa- 
pers returned after initial screening or of 
papers returned after in-depth review. 

Conditions of Acceptance 

When a paper is accepted for publica- 
tion in Science, it is understood by the 
editors that any materials necessary to 

verify the conclusions of the experi- 
ments reported will be made available to 
other investigators under appropriate 
conditions. 

It is also understood that a paper ac- 
cepted by Science will not be released to 
the press or the public before its publica- 
tion. 

If there is a need in exceptional cases 
to publicize research findings in advance 
of publication, the AAAS Office of Com- 
munications (202-326-6440) must be con- 
sulted. 

Selection of Manuscripts 

In selecting papers for publication, the 
editors give preference to those of gener- 
al significance that are well written, well 
organized, and intelligible to scientists in 
different disciplines. An attempt is made 
to balance the subject matter in all sec- 
tions of Science. Membership in the 
AAAS is not a factor in selection. 

Papers accepted for publication are 
edited to improve the accuracy and ef- 
fectiveness of communication and to 
bring them within the specified length 
limits. When the author's meaning is not 
clear, the editor may consult the author 
by telephone; when editing is extensive, 
the manuscript may be returned to the 
author for approval and retyping before 
the type is set. 

Six categories of signed papers are 
published: general articles, research arti- 
cles, reports, letters, technical com- 
ments, and book reviews. 

General articles. General articles (up 
to 5000 words) are expected to (i) review 
new developments in one field that will 
be of interest to readers in other fields; 
(ii) describe a current research problem 
or a technique of interdisciplinary signifi- 
cance; or (iii) discuss some aspect of the 
history, logic, philosophy, or administra- 
tion of science and public affairs. Read- 
ers should be able to learn from a general 
article what has been firmly established 
and what are unresolved questions; 
speculation should be kept to a mini- 
mum. 

Many of the general articles are solicit- 

A. 

ed by the editor. Both solicited and unso- 
licited articles undergo review. 

General articles should include a note 
giving authors' names, titles, and ad- 
dresses; a summary (50 to 100 words); an 
introduction that outlines for the general 
reader the main point of the paper; and 
brief subheadings to indicate the main 
ideas. The reference list should not be 
exhaustive; a maximum of 40 references 
is suggested. 

Research articles. A research article 
(up to 4000 words) is expected to contain 
new data representing a major break- 
through in its field. The article should 
include an author note, abstract, intro- 
duction, and sections with brief side- 
heads. There should be a short introduc- 
tory section outlining for the general 
reader the main point of the paper, a 
description of the experiments and the 
results, and then a discussion or conclu- 
sion. A maximum of 30 references is 
suggested. 

Reports. Reports are expected to con- 
tain important research results or reli- 
able theoretical calculations whose es- 
sence can be expressed briefly. Prefer- 
ence is given to reports of discoveries 
that will be of broad interdisciplinary 
interest or of unusual interest to the 
individual discipline. Reports should in- 
clude an abstract and an introductory 
paragraph. The total number of words, 
including the references and notes and 
figure and table legends, should not ex- 
ceed 2000. A maximum of 20 references 
is suggested. Figures and tables together 
should occupy no more than half a print- 
ed page. 

Letters. Letters are selected for their 
pertinence to material published in Sci- 
ence or because they discuss problems 
of general interest to scientists. Letters 
pertaining to material published in Sci- 
ence may correct errors; provide support 
or agreement; or offer different points of 
view, clarifications, or additional infor- 
mation. Personal remarks about another 
author are inappropriate. Letters may be 
reviewed by outside consultants. Letters 
selected for publication are intended to 
reflect the range of opinions received. 
The author of the Science paper in ques- 
tion is usually given an opportunity to 
reply. 

Letters must be typed double-spaced. 
All letters are acknowledged by post- 
card; authors are duly notified as to 
whether or not their letters are to be 
published. Preference is given to letters 
that do not exceed 250 words. Letters 
accepted for publication are frequently 
edited and shortened in consultation 
with the author. 

Technical Comments. Technical com- 



ments (up to 500 words) may criticize 
articles or reports published in Science 
within the previous 6 months or may 
offer useful additional information. Dis- 
cussions of minor issues or priority 
claims are not appropriate, nor are ques- 
tions that can be resolved by private 
correspondence. The authors of the orig- 
inal paper are usually asked for an opin- 
ion of the comments and are given an 
opportunity to reply in the same issue if 
the comments are accepted. The com- 
ments, and sometimes the reply, are 
subjected to the usual review proce- 
dures. 

Book Reviews. The selection of books 
to be reviewed and of reviewers is made 
by the editors. Instructions and length 
specifications accompany the books 
when they are sent to reviewers. 

Manuscript Preparation 

Typing. Use double-spacing through- 
out the text, tables, figure legends, and 
references and notes and leave margins 
of at least 2.5 centimeters. Put your 
name on each page and number the 
pages starting with the title page. 

Titles. Titles should be short, specific, 
and amenable to indexing. For general 
articles the maximum length is 52 char- 
acters and spaces; for research articles 
and reports the maximum is 108 charac- 
ters. 

Summaries or abstracts. These should 
convey to the general reader the main 
point of the paper and outline the results 
or conclusions. A reader should be able 
to learn from the summary the purpose 
of the study and the reason for its impor- 
tance. 

Text. A brief introduction should por- 
tray the broad significance of the paper. 

The whole text should be intelligible to 
readers in more than one discipline. 
Technical terms should be defined. 

Units of measure. Use metric units. If 

measurements were made in English 
units, give metric equivalents. 

Symbols and abbreviations. Define all 
symbols, abbreviations, and acronyms. 

References and notes. Number refer- 
ences and notes in the order in which 
they are cited in the text. Place refer- 
ences cited only in tables or figure leg- 
ends after the text references. Use con- 
ventional abbreviations for well-known 
journals; provide complete titles for oth- 
er journals. For references with up to 
five authors provide all the names; for 
more than five, provide the name of the 
first author only. For style, see a recent 
issue of Science. 

Acknowledgments. Gather all ac- 
knowledgments into a brief statement at 
the end of the references and notes. 

Informed consent. Investigations on 
human subjects must include a statement 
indicating that informed consent was ob- 
tained after the nature and possible con- 
sequences of the studies had been fully 
explained. 

Figures. For each figure submit three 
glossy prints of sufficient size to permit 
relettering but not larger than 22 by 28 
centimeters (8% by 11 inches). Transpar- 
encies, slides, negatives, or oversized 
figures cannot be accepted. On the back 
of every figure write the first author's 
name and the figure number and indicate 
the correct orientation. Authors request- 
ing the use of color will be asked to pay 
$600 for the first figure and $300 for each 
additional figure, to cover the cost of 
reprints. Illustrations reprinted from oth- 
er publications must be credited. It is the 
author's responsibility to obtain permis- 
sion to reprint such illustrations in Sci- 
ence. 

Tables. Tables should supplement, not 
duplicate, the text. They should be num- 
bered consecutively with respect to their 
citation in the text. Each table should be 
typed, with its legend (double-spaced), 
on a separate sheet. Give each column a 
heading with units of measure indicated 

in parentheses. Do not change the unit of 
measure within a column. 

Equations and formulas. Use quadru- 
ple-spacing around equations and formu- 
las that are to be set off from the text. 
Define all symbols. 

Statistical presentations. Report the 
uncertainty associated with results, in- 
cluding the specific measure of uncer- 
tainty used and the sources of error in it. 
Probabilities from statistical tests of sig- 
nificance should be subordinated to the 
reporting of results and associated un- 
certainties. Limitations to the general- 
izability of the results should be explicit- 
ly stated. 

Printing and Publication 

Proofs and reprints. One set of galley 
proofs is sent to the authors. An order 
blank for reprints accompanies the 
proofs. 

Scheduling. Papers are scheduled for 
publication after Science has received 
corrected galley proofs from the authors. 
The time between acceptance of papers 
and mailing of galley proofs to authors 
may be 4 to 8 weeks, and the time 
between receipt of authors' galley proofs 
by Science and publication may be 4 to 6 
weeks. There may be delays for papers 
with tables or figures that present prob- 
lems in layout, for papers with color 
figures, for papers accompanied by cov- 
er pictures, and for papers that exceed 
the length limits. 

Cover Photographs 

Particularly good photographs that 
pertain to a paper being submitted will be 
considered for use on the cover. Submit 
prints (not slides, negatives, or transpar- 
encies) with the manuscript and indicate 
in the letter of transmittal that a possible 
cover picture is enclosed. 



SCIENCE, 
ARMS CONTROL 
& NATIONAL 
SECURITY 
This pressing issue for all scientists is the focal 
point of these new titles from the American 
Association for the Advancement of Science: 

T H E  VERIFICATION CHALLENGE: Problems and 
Promise of Strategic Nuclear Arms Control Verifica- 
tion, by Richard A. Scribner, Theodore J. Ralston, 
and William D. Metz 

A broad, authoritative examination of strategic 
nuclear arms control verification that addresses 
principles and tasks of verification, technology and 
monitoring, compliance issues, future verification 
needs, and views on what constitutes adequate ver- 
ification. Available from Birkhauser Boston, Novem- 
ber 1985; ca. 200pp., $15. (Order from the publisher, 
380 Green St , ,  Cambridge, MA 08540) 

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA- 
TION TERMS AND CONCEPTS: A Glossary, by 
Richard A. Scribner and Kenneth N. Luongo 

A comprehensive glossary of weapons technology, 
arms control, and treaty terminology. Published by 
AAAS (1985) 48pp., $2.50*. 

STRATEGIC NUCLEAR ARMS CONTROL VERIFICA- 
TION: An Annotated Bibliography, 1977-1984, by 
Richard A. Scribner and Robert Travis Scott 

A comprehensive, up-to-date guide to books and arti- 
cles suitable for class or research use. Published by 
AAAS (1985) 96pp.. $7.50*. 

T H E  STRATEGIC DEFENSE INITIATIVE: Some 
Arms Control Implications, by Jeffrey Boutwell and 
Richard A. Scribner 

Implications of SDI for the Antiballistic Missile 
Treaty, for nuclear arms control negotiations, for 
limiting antisatellite weapons, and for the NATO 
alliance and counteractions by the Soviet Union. 
Contains Congressional action recommendations. 
Published by AAAS (1985) 48pp.. $2.50*. 

To order these books, as well as AAAS audiotapes, 
educational videotapes and symposia volumes on 
science, arms control, and national security topics 
(and for discounts on quantity orders), write to: 

Committee on Science, Arms Control, 
and National Security 

American Association for the 
Advancement of Science 

1333 H Street, N.W. 
Washington, D.C. 20005 

[*Please include $1.50 postage and handling per order. Allow 4-6 weeks fol 
delivery. AAAS members receive a 20 percent discount  o n  listed prices.] 
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CALL FOR RESEARCH PROPOSALS FOR THE 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

BIOTECHNOLOGY RISK ASSESSMENT PROGRAM 

The BIOTECHNOLOGY RISK ASSESSMENT PRO- 
GRAM of the U.S. Environmental Protection Agency antici- 
pates funding of new extramural RESEARCH GRANTS 
AND/OR CONTRACTS in FY 1986. Research must relate 
to agency needs and must address one or more of the 
following general topics regarding recombinant microorga- 
nisms or strains which are potential candidates for genetic 
engineering. EPA is now soliciting 2-page preproposals 
which will clearly summarize the idea, express the concept 
for the study and present the experimental approach(es) 
anticipated. A breakdown of the total project costs and the 
applicant's resume must be provided on separate pages. 
Indicate which topic (1-9) is being addressed. More than 
one preproposal may be submitted. 

Areas of primary interest which preproposals must 
address include the following topics. 

Effects of released recombinant microbes on ecological 
processes: 

1. research involving how genetically engineered mi- 
crobes, their activities, or biological products can "disturb" 
the environment, an ecosystem or a microbially mediated 
process; 

2. measurement of potential influences of recombinant 
microbes released to the environment on ecological pro- 
cesses such as cycling of N, C, P, or S; 

3. development of microcosms for studying effects of 
engineered microbes on ecological processes. 

Hazards to exposed species (including humans): 
4, development of approaches for studying movement 

of released microbes throughout various trophic levels and 
nontarget species; 

5, study of fate, effects, and possible hazards of non- 
engineered species released to the environment compared 
with corresponding influences of the engineered strain 
released into a contained environment. 

6. study possible hazards to nontarget species by 
genetically engineered microbes (pathogenicity, virulence). 

Detection, genetic exchange, and fateisurvival: 
7a. quantitative measurement of genetic exchange 

among gram positive bacteria released to terrestrial micro- 
cosms; 

7b. quantitative measurement of genetic exchange 
among bacteria released to aquatic microcosms; 

8. identification of physiological, metabolic, and/or 
ecological factors which influence maintenance of RDNA 
molecules in the ecosystem; 

9. development of procedures for detectioniquantita- 
tion of recombinant microorganisms and their DNA, espe- 
cially as it applies to automated procedures. 

For more complete descriptions of these topics, 
mail requests to Corvallis E.P.A. LABORATORY (for 
address see below). Deadline for receiving prepro- 
posals is November 30, 1985. For research related 
to TERRESTRIAL SYSTEMS, send preproposals to 
Ramon J. Seidler, U.S.E.P.A., 200 SW 35th St., Corvallis, 
OR. 97333; for research related to AQUATIC SYSTEMS, 
send preproposals to Al Bourquin, U.S.E.P.A., Sabin 
Island, Gulf Breeze, FL. 32561; for research related to 
HEALTH EFFECTS, send preproposals to Clint Kawani- 
shl, U.S.E.P.A., Research Triangle Park, North Carolina 
2771 1. 
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