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In LSC, It's Experience That Counts 

Building on Forty Years of Innovations, the New Packard 
Ri-Carbs Are Ready For the 21st Century 

In 1954, Packard introduced the world's first liquid 
scintillation counter (LSC): the Tri-Carb 3 14. In both 
name and model number, it heralded a new era of biologi- 
cal research: sensitive, accurate, and convenient measure- 
ment of 3H and I4C. For 40 years, Packard LSC innovations 
have consistently set the benchmarks against which other 
LSC's are compared. 

Now, there's a whole new generation of Tri-Carbs: the 
2100,2300, and 2700 series LSC's. Different by design, 
today's Tri-Carbs are 386 or 486 computer controlled 
analyzers. These new Tri-Carbs reduce background by a 
factor of ten, cut cocktail use in half, slash waste disposal 
costs by up to 80%, and increase throughput. 

These instruments even test their own performance 
automatically. 

Today's Tri-Carbs are designed for the future with multi- 
user, single key counting, 'sample analysis, data processing 
with your choice of software, and final answer output. 
Direct networking lets you automatically send your results 
where you want them. And, with the available OS/2@ 
operating system and Packard's Windows-based 
ChroniCalm database software, you can easily customize 
your own complete assay quality control system. 

There's even more, so call today and ask for information 
about the new Tri-Carb 2100,2300, and 2700 LSC's. 

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1891 TX: 643251 FAX: 203-639-21 72 

A Canberra Company 
Padcard International OtRces: 
Australia, Mt Waverley 61 -3-543-4266; Austrla. Vienna 43-1 -302504-0; Eelalum, B~sSels 32-2-466821 0; Canada, Ontario 1-800-387-9559; Denmark. Greve 45-42909023; 
Frsnw, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 663010; 1ta6, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850; Netherlands, Groningen 31-50-413360; 
Tilburg (013) 423900; Russla, Moscow, 7-095-238-7335; SwiMand, Zurich (01) 481 69 44; United Klngdorn, Pangbourne, Berks (44) 0734 844981. 
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And a fourth. 
No matter how many expert 

opinions you get, they'll all agree: 

Digital's DEC OSF/lm is the ideal 

UNIXm offering for a broad range of 

businesses. Here's what the experts 

are raving about: 

Best standards compliance 

Outstanding reliability 

The highest-level availability 

Incomparable performance 

64-bit Alpha technology 

. Wide variety of applications 

And, most importantly, no costly 

future conversions, because you're 

already where everyone else will 

be going. 

So if you're looking for a UNIX 

system to grow with, put DEC 

OSF/l on your short list. 

It's a decision everyone will 

applaud. 

To receive copies of these 

independent evaluations, call 

1-800-DIGITAL. For more idor- 

mation, contact your Digital 

Business Partner or Digital. 
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edited by PHIL SZUROMI 

Cells as detectors 
In any analytical separation 
technique, there must be some 
way of identifying the various 
fractions. Detectors used in 
electrophoresis and chromatog- 
raphy range from film and ther- 
mal sensors to mass spectrom- 
eters. Shear et al. (p. 74) have 
used the responses of single cells 
to detect biomolecules sepa- 
rated by capillary electrophore- 
sis. The response of the cell to 
ligand binding by its surface re- 
ceptors allows it to be used as a 
biosensor. For example, acetyl- 
choline was detected through 
its binding to receptors on a rat 
PC- 12 cell. Binding released 
intracellular calcium, which was 
detected by the fluorescence of 
the indicator dye fluo-3. In an- 
other approach, transmembrane 
currents were measured in axeno- 
pus oocyte that was injected with 
a messenger RNA that encoded 
a serotonin receptor. 

Scanning more clearly 
Achieving atomic resolution 
with the atomic force micro- 
scope (AFM) is difficult when 

the interaction forces between 
the sample and the probe tip are 
large. Atomic resolution has 
been achieved previously by 
studying samples in water to 
reduce these forces, but for ultra- 
high-vacuum conditions atomic 
resolution with the AFM has 
been elusive. Giessibl (p. 68) 
used a modified cantilever beam 
for holding the tip to imple- 
ment a force detection scheme 

of the ions generated. On the 
Designer transcription factors basis of these data and other 

Transcription factors are proteins that bind to gene promoters arguments, they conclude that 
regulating expression of the gene. If transcription factors with such a remediation scheme is 
suitable specificities can be produced and introduced into cells, not feasible. 
certain genes could be controlled at will. Pomerantz et al. (p. 93) 
describe a method for designing a transcription factor with a 
completely new specificity by fusing together parts of two other 
transcription factors with defined, distinct specificities. This ap- Making contact 
proach could be important in controlling genes introduced into The p53 tumor suppressor pro- 
patients during gene therapy. tein regulates the transcription 

of genes that inhibit or arrest 
cellular proliferation. In order 

that senses the force gradient in In slow motion to function, p53 requires both a 
a frequency-modulation mode. In order to flow, glaciers must DNA binding domain and an 
Atomic-resolution images of the overcome friction against their activation domain. In order to 
silicon ( 1 11 )- (7x7) recon- bed. Flow can be rapid in ice understand how p53 transmits 
structed surface were obtained. streams or when large glaciers it activation signal to the basal 

collapse. Iverson et al. (p. 80) transcription machinery, Thut 
measured bed deformation, flu- et al. (p. 100) have examined 
id pressures, and other param- the requirement for compo- 

Putting on weight eters in boreholes in a glacier in nents of the initiation complex 
The long-standing solar neu- Sweden to investigate the for p53 activation. They find 
trino problem-a shortfall in the mechanisms controlling flow at that p53 directly contacts two 
detected flux of neutrinos from the base of the glacier. As dis- TATA binding protein-associ- 
nuclear reactions in the sun's cussed in a Perspective by Clark ated factors (TAFs). These 
core, compared to theoretical (p. 43), the results imply that TAFs were required for the ac- 
expectation-has deepened high fluid pressures that allow tivation in vitro. 
with the advent of detectors able the glacier to decouple from its 
to measure neutrinos from dif- bed rather than deformation of 
ferent branches of the nuclear soft sediments appear to accom- 
reaction chain. Raghavan (p. modate flow. Selecting stem cells 
45; see cover) argues that an Blood cells arise from cell dif- 
overall solution can be found m ferentiation processes that be- 
neither in nuclear physics nor gin with hematopoetic stem 
in astrophysics; only if the neu- NO high fliers cells; isolating stem cells in a 
trino has non-zero mass, so that Earlier this year, it had been pure form would be useful for 
neutrino species can intercon- proposed that stratospheric many clinical and research ap- 
vert, are the results explicable. ozone losses due to the presence plications. Conventionalmeth- 

of chlorine-containing com- ods of cell sorting can enrich 
pounds could be mitigated by the population of stem cells 
ion chemistry. The action of from bone marrow but may al- 

Land plant survival ultraviolet light on balloon- ter the cell's physiology or con- 
The Permian-Triassic extinc- launched screens of aluminum tain residual, more mature cells. 
tion (about 250 million years or zinc could be used to inject Berardi et al. (p. 104) stimu- 
ago) was one of the largest ma- electric charge into the strato- lated human bone marrow cells 
rine extinctions in the fossil sphere and convert chlorine with two cytokines, the Kit li- 
record. Retallack (p. 77), on the atoms to unreactive chlorine gand and interleukin-3, in the 
basis of a recorrelation of ter- ions, which could then also be presence of an antimetabolite. 
restrial sequences in Australia, collected. However, measure- This single step killed progeni- 
shows that the effects on ter- ments of stratospheric negative tor cells and left a small popula- 
restrial plants were also dra- ion composition by Viggiano et tion (1 in lo5 cells) of quiescent 
matic. As a result, Early Triassic al. (p. 82) show that chlorine- cells with a stem cell immuno- 
floras were evidently dominated containing ions [Cl-, C1-(H20), phenotype. These cells were able 
by a few survivors for several and C1-(H20)2] would never ac- to produce myeloid and lyrn- 
million years. count for more than 1 percent phoid lineage cells. 
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Supporting 
the Future 
of Research 
With a 
Tradition 
of Service. 

Sigma. 

ENZY 1 

What distinguishes a chemical company: First and foremost - service; which is Sigma's approach to supporting 

the future of research. Should technical questions arise, a Sigma specialist is available to assist you with 

the use or application of our 35,000-plus products. In addition - quality; every one of Sigma's products 

is thoroughly assayed in state-of-the-art analytical laboratories using the most demanding analytical criteria. 

Another distinguishing factor is expertise; as in Sigma's family of experts in life science research. 

Sigma's chemists are constantly at work on a wide spectrum of specialty chemicals for targeted 

areas of research, adding over 2,000 new products each year. And they're continually refining 

and improving the products that established Sigma's 

reputation over 50 years ago. 

Service, quality and expertise distinguish Sigma as the leading 

choice of laboratories worldwide. Weigh all the advantages and 

consider Sigma as your single source for research biochemicals 

and organic compounds. 

w V 

Where Science and Service Come Together. 

Call collect: 314-771-5750, 
800-325-301 0, 
or contact your local Sigma office. 
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I Typical western bbt. 

Information. 

Information Superhighway. 
To elucidate the properties of your protein, let one of 

the Immobilon" transfer membranes pull out the maximum 
information possible. 

Millipore has developed unique lmmobilon matrices- 
each optimized for different biomolecule studies. 

Immobilon-P is the ideal PVDF matrix for general 
western blotting and immunodetection, delivering stronger 
bands and better signal-to-noise than traditional nitrocellulose. 
The broad compatibility of PVDF makes it particularly well 
suited for amino acid analysis. 

Immobilon-PSQ is a specialized PVDF membrane that 
binds three-to-five times more protein than conventional 
PVDF. The capture of peptides or low-abundance proteins 

Internet Lab Catalogue: access URL menu, type:http://www.millipore.com 

with nearly 100% efficiency makes this the membrane of 
choice for high-yield sequencing. 

For peptide mapping of N-terminally blocked 
proteins, there's no better choice than Immobilon-CD. Its 
cationically-charged PVDF surface permits reversible sample 
immobilization, allowing protein bands to be eluted from 
the membrane after transfer for sequencing. 

Don't let vital information slip through your fingers. 
Take the high road-and find out what you've been missing. 
For a free sample of the lmmobilon membrane of your choice 
and key references, in the US and Canada call 1-800- 
MILLIPORE ext. 8202. Japan, fax to (03) 3474-9141. 
Europe (fax.to our Paris headquarters), +33.1.30.12.71.83. 

MI LLI PORE 
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rom the first experiments with electricity to the 
genetic revolution, scientists around the globe have 
looked to the pages of SCIENCE for leading-edge 

research and scientific news. Now SCIENCE announces 
another publishing event: The SCIENCE 1995 Calendar. 
This full-color calendar features: 

n 12 full-color mini-poster SCIENCE covers 
4 Oversized 9"x 12" format 
n Large date blocks with major holidays 
MAn important moment in the history of science 

highlighted each month 
Whether you're planning scientific research or researching 
the perfect gift for your favorite scientist, you'll want to 
have your own copy of the 1995 SCIENCE Calendar! 

copies of the 1995 SCIENCE Calendar, fw $12.50 (AAAS Member 
price $1 1.50). 1 have enclosed a check for the amount of the calen- 
dar (plus shipping charges for non-US orders). I understand my 
order is refundable if I am not completely satisfied. 

Shipping Address (please pnnt) 

Oast name) 

City/State/Postal Code 
Please allow 4-6 weeks for delive Prices and shipping charges 
subject to change wlthout notlce. Zilendars returned must be in 
salable condit~on. 

Wash.. DC residents please add sales tax. 

Payment Information 
- US dollar check 3 VISA 3 Master Card 
Important: All payments must be mxle in US dollars. $25 minimum order for 
all credit card orders. Make check pyatie to A44S Science Publications. Inc. 

Credit card nilmher 

Send orders to: Ann: Corrine Hams. AAAS Science Publications. Inc. 
1333 H St.. NW, Washington. DC 20005 
(202) 326-6527 FAX (202) 682-0816 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . .  

DC Sales Tax . . . . . . . . . . . . . . . . . . . . . .  

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

SCIENCECAST topic: DNA Repair 
Guest speakers: Paul Modrich and 

Philip Hanawatt 
Date and time: 9 February 1995, 1:00 P.M. 

to 2:00 P.M. EST. 
Registration fee: $30.00, includes phone charges and 

conference materials. 
To register or for more information call: U.S. & Canada: 

1-800- 776-0700; International: 91 3-661-0825. 

Produced in cooperation with 
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CYTOKINES ADHESION MARKERS T CELL RECEPTORS SOLUBLE RECEPTORS 

T Cell Diagnostics Puts a Decade of 
Immunology Research in Your Hands. 

The path your research takes is often dictated by the High-Quality Mabs for High Specificity 
resources at hand- For 10 years, T Cell Diagnostics and Precisely identify T cell antigen receptors and adhesion 
our parent company, T Cell Sciences, have developed markers by using our broad range of monoclonal antibodies 
tools for novel explorations into human immunology. and extensive applications expertise. 

High-Performance EIA Kits Lead the Way 
Accurately quantitate cytokines and soluble receptors 
with our complete line of high-sensitivity, high-specificity 
immunoassay kits. Calibrated standards and easy-to-follow 
protocols ensure reproducible results in a few quick steps. 

Obtain absolute CD4 and CD8 lymphocyte counts 
in your lab without flow cytometry by using the familiar 
TRAP ELISA format. 

Measure Immune Profiles for Clinical Research 
With our unique combination of products, you have 
the capability to study immune status in HIV, infectious 
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A ccording to a report in the May luu4 edition of 
Welch Library Issues, SCIENCE tops the list of 
the most frequently used journals in one of the 

largest biomedical collections in the world: The William IVIJrCJ l lVVKlrW L)LIJVVI ofXedicine 
H. Welch Medical Library, Johns Hopkins University 
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SCIENCE received 1,953 uses. That's over 100 more 
. . .  uses than the second most used journal listed. ;A 1,3 

. . . . . .  Each week 160,000 subscribers around the globe 1,G 
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research and the latest scientific news stories. No 
wonder copies of SCIENCE in libraries look a bit 
dog-eared and rumpled. SCIENCE is the journal 
scientists turn to first. 
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Science is a weekly, peer-reviewed journal 
with offices in Washington, D.C., and Cam- 
bridge, U.K., that publishes research in every 
field of scientific endeavor. Submitted manu- 
scripts should be intelligible to readers in  a 
variety of disciplines and should be brief and 
clearlv written. 

T h e  guidelines below describe our manu- 
script selection, review, and publicationproc- 
ess. Please follow these guidelines in prepar- 
ing your manuscript to  ensure speedy ha+ 
dling by our editorial offices. 

Categories of Signed Papers 
General Articles (3000 to 5000 words total 
or three to  five printed pages) are expected 
to  review new developments in  one field 
that will be of interest to  readers in other 
fields; describe a current research problem 
or a technique of interdisciplinary signifi- 
cance; or discuss some aspect of the history, 
logic, policy, or administration of science. 
Readers should be able to  learn from a gen- 
eral article what has been firmly established 
and what are unresolved questions or future 
directions. Many general articles are solic- 
ited by the editor-in-chief, but unsolicited 
articles are welcome. Both solicited and un- 
solicited articles undergo review. 

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

Research Articles (up to 4000 words 
total or four printed pages) are expected to  
contain new data representing a major break- 
through in a field. The  article should include 
an author note, abstract, introduction, and 
sections with,brief subheadings. A maximum 
of 40 references is suggested. 

Figures and tables together with their legends 
should occupy about one printed page for Gen- 
eral Articles and Research Articles. 

Reports (up to 2500 words total or three 
printed pages) are expected to  contain im- 
portant research results. Addresses for all 
authors should be listed on  the title page and 
the corresponding author should be indi- 
cated bv a n  asterisk. R e ~ o r t s  should include 
an abstract (no more than 100 words) and an 
introductory paragraph. A maximum of 30 
references is suggested. Figures and tables to- 
gether with their legends should occupy no more 
than three quarters of a printed page. 

Policy Forums (up to 2000 words total or 
two printed pages) provide a platform to pre- 
sent discussions of policy issues relevant to  
science. 

Perspectives briefly analyze recent re- 
search and the impact of new developments 
on  future investigations, rather than present 
new results and hypotheses, and should not 
primarily discuss the author's own work. Per- 
spectives are limited to  between one and two 
published pages. 

Letters are selected for their pertinence 
to  material published in Science or because 
they discuss problems of general interest to  
scientists. Letters about material published 
in Science may correct errors, provide sup- 
port or agreement, or offer different points of 
view. clarifications, or additional informa- 
tion.'Personal remarks about a n  author are 
inappropriate. Letters may be reviewed. 
Those selected for publication are intended 
t o  reflect the range of opinions received. 
T h e  author of the paper in  question is usu- 
ally given a n  opportunity to  reply. 

All letters are acknowledged by postcard; 
authors are notified if their letters are to  be 
published. Preference is given to short letters 
(250-500 words). Letters accepted for publi- 
cation are frequently edited and shortened in 
consultation~with the author. 

Technical Comments (up to 500 words) 
may Criticize articles or reports published in 
Science within the previous 6 months or may 
offer useful additional information. Minor is- 
sues should be resolved by private correspon- 
dence. T h e  authors of the original paper are 
asked for a n  opinion of the comment and are 
given a n  opportunity to  reply in  the same 
issue if the comment is published. Comments 
and replies are subject to  the usual reviewing 
and editing procedures. Priority disputes may 
undergo extensive review and are published 
onlvwhen action is recommended. 

Book Review selections are made by the 
editors. Instructions and length specifica- 
tions accompany items to be reviewed when 
they a,w sent to  the reviewers, who are cho- 
sen by the editors. 

Manuscript Preparation 
Use double-spacing throughout the text, 
tables, figure legends, and references and 
notes, and leave margins of a t  least 2.5 centi- 
meters. Put your name on  each page and 
number the pages starting with the title page. 

Titles and subheadings should be de- 
scriptive clauses, not complete sentences or 
questions. The  maximum length for titles is 

102 characters and spaces for general ar- 
ticles, and 98 characters and spaces for re- 
search articles and reDorts. 

Abstracts should kxplain to  the general 
reader whv the research was undertaken and 
why the results should be viewed as important. 
The  abstract should convev the ~ a ~ e r ' s  main . . 
point and outline the results or conclusions. 

Text. A brief introduction describing the 
paper's significance should be intelligible to  
readers in  different disciplines. Technical 
terms should be defined. All tables and fig- 
ures should be cited in  numerical order. 

Figures and tables should be submitted 
o n  separate pages from the text. For each 
figure submit four high-quality prints, laser 
prints, or original drawings n o  larger than 22 
bv 28 centimeters ( 8  !4 bv 11 inches). O n  the 

~ A ,  

back of every figure write the first author's 
name and the figure number and indicate the 
correct orientation. 

Photocopies of figures are not acceptable; 
transparencies, slides, or negatives cannot be 
used because they cannot be sent to  review- 
ers. Papers that include a large number of 
figures or tables and a small amount of text 
may present layout problems. In  preparing 
the manuscript, try to  maintain sufficient 
text to  wrap around the figures. 

O n  acceptance of a paper, authors re- 
questing the use of color will be required to  
pay $650 for the first color figure and $450 
for each additional figure t o  help defray 
costs related to  publishing color. There will 
be an additional charge for color figures in  
the reprints. 

Cover illustration suggestions may be 
included with the manuscript. Submit prints, 
not slides, negatives, or transparencies. After 
an image is chosen for use on  the cover, a 
positive transparency will be required. 

Informed consent. Investigations on  hu- 
mans must include a statement indicating - 
that informed consent was obtained after 
the  nature and possible consequences of the 
studies were explained. 

Animal welfare. Authors using experi- 
mental animals must include a statement 
that their care was in accordance with in- 
stitutional guidelines. For animals subjected 
to  invasive ~rocedures, include the anesthet- 
ic, analgesic, and tranquilizing agents used, 
as well as the amounts and frequeiicy of 
administration. 

Uncertainties and reproducibility. Evi- 
dence that the results are reproducible and 

Science has the capability to 
communicate via the Internet, so you may 

send queries or letters, or return manuscript 
reviews, to us at the following addresses: 

science-editors@aaas.org for general editorial 
queries 

science-letters@aaas.org for letters to the 
editor 

science~revlews@aaas.org for returning 
manuscript reviews 
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the conditions under which this reproduc- 
ibility (replication) was obtained should be 
explicitly stated. T h e  effect of limitations in  
experimental conditions on  generalizability 
of results should be discussed. Uncertainties 
should be stated in  terms of variation ex- 
pected in independent repetitions of the 
experiments; they should include an allow- 
ance for possible systematic error arising 
from inadequacies in the assumed model and 
other known sources of possible bias. Prob- 
abilities from statistical tests of significance 
should not replace the reporting of results 
and associated uncertainties. 

Permissions to  reprint illustrations or 
tables from other publications must be ob- 
tained in writing by the author. The  written 
permission must include complete citation 
from the copyright owner (usually the pub7- 
lisher) to  reprint such illustrations in Science. 
Papers are not sent to the printer until copies 
of all permission letters have been received. 

Copyright law requires that we obtain 
copyright transfer from authors of each pa- 
per published in Science. Copyright forms 
are sent to all authors prior to acceptance 
and must be signed and returned to the 
Washington, D.C., editorial office imme- 
diately. U.S. government employees sign 
the section of the form stating exemption 
from copyright laws. Alterations to or sub- 
stitutions for our form are not acceptable. 

Manuscript Review and Selection 
Before being reviewed in depth, most papers 
are rated for their interest and overall suitabil- 
ity by members of the Board of Reviewing 
Editors. Papers submitted in  disciplines for 
which there is n o  appropriate member of the 
Board of Reviewing Editors may be screened 
by editorial staff in consultation with out- 
side experts. Papers that are not highly rated 
are mailed back to the authors within about 
2 weeks; the title page and abstract from one 
copy are retained for our files. 

Approximately 35% of submitted papers 
are reviewed in depth by two or more outside 
referees. Reviewers are telephoned prior to 
being sent a paper and are expected to de- 
cline to review if they are not qualified or if 
there is a possible conflict of interest. Re- 
viewers are expected to return their com- 
ments within 2 weeks and are instructed that 
the manuscript is a privileged document that 
is not to be disseminated or exploited. It is 
the policy of Science that reviewers are kept 
anonymous. 

During the review process, the author may 
be required to submit to Science any computer 
programs by which the results presented in 
the manuscript were obtained if such pro- 
grams are essential to  replicating the data 
and are requested by a reviewer or editor. 

When the review process is complete, the 
manuscript and reviewers' comments are dis- 
cussed by the editors at a weekly meeting. 

Checklist for Submission 
?%.nuscripts should bc addressed to thc Editor-in-Chief, Science, 1333 H Strcct, NW, Wash- 
ington, D(: 20005, or to the senior editor, European office, a t  Thomas I--Iouse, George 
IV St., Cambridge CI32 INH, UK. Subrnit four copies together with a lctter giving: 

the names and telephonc numbers of all authors, and the fax number and elec- 
tronic tnail address of the corresponding author. 
the title of the paper and a statement of its main point. 
the names, addrcsscs (including electronic tnail addresses), telephonc and fax 
numbers, and fields of interest of four to six persons outside your institution who 
arc quakificd to referee the paper. Also, plcasc includc any information nccded to 
ensure ij fair review process and to avoiil potential conflicts of interest. 
the names of colleagues who havc revicwed the paper. 
thc total nurnbcr of words (including text, references, and figure and table 
legends) in the manuscript. 
a statement regarding wliether any of the material has been published or is under 
consideration for publication clseu.hcrc. 

Also include with your m<~nuscript: 
any papcr of yours that is in press or under consideration clscwhcrc and includes 
information that \vould be helpful in evaluating the work submitted to Science. 
tvri tten permission froin any author whose work is cited as a personal communica- 
tion, ~inpuhlished work, or work in press but is not an author of your manuscript. 
for manuscripts based on crystallographic data, two disk copies of the coordinates. 
ilny information about the authors' professional and financial affiliations that 
may be perccivcd to have biased the presentation. 

By submitting a manuscript, an author accepts the responsibility that all those 
listcd as authors of a work have agreed to be so listed, have seen and approved the 
manuscript, and are responsible for its content. 

Manuscripts are evaluated in terms of their 
technical merit as well as their merit in 
relation to other papers that are or have been 
considered. 

- In  .selecting papers for publication, the 
editors give preference to those of novelty 
and general significance that are well writ- 
ten, well organized, and intelligible to scien- 
tists in  different disciplines. A n  attempt is 
made to balance the subject matter in all 
sections of Science. Membership in the AAAS 
is not a factor in  selection. 

Authors are notified of acceptance, rejec- 
tion, or need for revision, usually within 8 to 
10 weeks. Accepted papers are edited to 
improve accuracy and clarity and to bring 
them within the specified length limits. 

Papers cannot be resubmitted over a dis- 
agreement on  interest level or relative merit. 
If the author can demonstrate that a paper 
was rejected on  the basis of serious reviewer 
error, resubmission will be considered. 

Conditions of Acceptance 
When a paper is accepted for publication in 
Science, it is understood that 

any materials and methods necessary to 
verify the conclusions of the experiments 
reported will be made available to other 
investigators under appropriate conditions. 

archival data sets (such as sequence and 

crystallographic data) will be offered for de- 
posit to the appropriate data bank and the 
identifier code will be sent to Science for 
inclusion in the ~ublished manuscriut (coor- 
dinates should Le released no later than 1 
vear after ~ubl icat ion) .  
;I the ai thor  or auihors agree to transfer 
copyright of the paper to Science; and the 
paper will remain a privileged document and 
will not be released to the press or the public 
before publication. 

if there is a need in exceptional cases to 
publicize data in advance of publication, the 
A A A S  Office of Communications (202-326- 
6440) must be consulted. . , 

Authors will be asked to provide a copy of 
their manuscript on  disk upon accepLance. 
Specific instructions will be provided when 
the manuscipt is returned for revision. 

Printing and Publication 
Proofs and reprints. One  set of proofs and a n  
order blank for reprints are sent to  the au- 
thors. All corrections should be marked on  
the author proof. 

Scheduling. Papers are scheduled for pub- 
lication after Scieixce has received corrected 
proofs. Papers with tables or figures that 
present problems in layout, or with cover 
pictures, or that exceed the length limits may 
be subject to delay. 
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Acknowledgments, including funding in- 
formation. should be eathered into a brief state- 
ment at the end of ;he references and notes 
and will be edited to conform to Science style. 

Equations and formulas should be typed 
with quadruple-spacing if they are to be set 
off from the text. Define all symbols and 
number all equations. 

Figures. Most figures will be printed at a 
width of 5.9 cm (2.3 inches or 1 column) or 
12.2 cm (4.8 inches or 2 columns). Some 
illustrations (for example, bar graphs, simple 
line graphs, and gels) may be reduced to a 
smaller width. Svmbols and lettering should be 
large enough t; be legible after Yeductioli. 
Com~osi te  figures should be labeled A,  B, - . . 
C, . . . . If mounting is necessary, use cardboard. 

Legends should be typed double-spaced 
in numerical order on a separate page. No 
single legend should be longer than one 
page. Nomenclature, abbreviations, symbols, 
and units used in a figure should match those 
used in the text. The  figure title should be 
given as the first line of the legend. 

Line drawings should be labeled on the 
ordinate and abscissa with the parameter or 
variable beine measured. the units of mea- - 
sure, and the scale. Scales with large or small 
numbers should be   resented as Dowers of 10. 
Definitions of symbols should usually appear 
in the figure legend and not in the figure. 
Simple symbols (circles, squares, triangles, 
and diamonds, solid or open) will best sur- 
vive reduction. 

Recommended symbols at the size they 
should appear after reduction: 

Avoid the use of light lines and screen 
shading. Instead, use black and white hatched - 
and cross-hatched designs for emphasis. Use 
heavy lines or boxes foremphasizing or mark- 
ing off areas of the figure. Authors who prefer 
to submit their figures electronically may sup- 
ply images in the following formats: TIFF, 
GIF, PICT, or PICTZ. (After acceptance of a 
paper, the author will receive a manuscript 
checklist with more specific information 
about electronic artwork.) 

Halftones, such as electron micrographs, 
should be submitted as high-quality prints or 
originals (do not send irreplaceable artwork). 
If possible, use scale bars in place of, or in 
addition to, magnifications. In gels, the lanes 
should be numbered and identified bv num- 
ber in the figure legend. 

For color art please provide a positive 
slide, if possible, and a print or laser proof. 
Indicate positioning, lettering, and cropping 
limits on the print. For composite figures, 
send the original composite board rather 

than a print if the quality of the original is 
much better than that of the urint. Do not 
send irreplaceable artwork. 

Lettering in Helvetica font is preferable. 
Use boldface type for axis labels and for the 
labels A, B, C, . . . in composite figures; use italic 
type only as it would be used in the text (for 
example, for variables and genes). The first 
letter of each entry should be uppercase; other- 
wise, use uppercase letters as they would be 
used in the text (for example, for acronyms). 
Avoid wide variation in tvDe size within a , 
single figure. In the printed version of the figure, 
letters should be about 7 point (2 mm) high. 

Sequences may be reduced consider- 
ably, so make sure the typeface in the original 
is clear. There should be about 130 charac- 
ters.(including spaces) per line for a sequence 
occupying the full width of the printed page 
and about 84 characters per line for a se- 
quence occupying two columns. 

References and notes are numbered in 
the order in which thev are cited. first throueh 
the text and then through the table a i d  
figure legends. List a reference only one time. 
References that are always cited together 
may be grouped under a single number. Ref- 
erence to unpublished data should be given a 
number in the text and ulaced, in correct 
sequence, in the references and notes. Use 
conventional abbreviations for well-known 
journals; provide complete titles for other 
journals. Do not use op. cit. See "Science 
Reference Style" (at right) for examples. 

Symbols, abbreviations, and acronyms 
should be defined the first time they are used. 

Tables should supplement, not duplicate, 
the text. They should be numbered in the 
order of their citation in the text. Each table 
should be generated on a separate page with 
its legend double-spaced above the table. 
The first sentence of the legend should be a 
brief descriptive title. Three horizontal lines 
are used in tables: at the top and bottom of 
the table and between the column headings 
and the table bodv. Vertical lines are not 
used between the columns. 

Everv vertical column should have a head- 
ing consisting of a title with the unit of mea- 
sure in parentheses. Units should not change 
withi? a column. Centered headings of the 
bodv of the table can be used to break the 
entries into groups. (See the section on letter- 
ing for use of italic type and uppercase letters.) 

Footnotes should contain information rel- 
evant to specific entries or parts of the table. 
The sequence of symbols for footnotes is 

*, t ,  +, 9, 1 1 ,  7, #, **, t t ,  ++, .... 
Units of measure are given in metric. If 

measurements were made in English units, 
give metric equivalents. 

Science 
Reference Style 

Journals 
1. I. N. Tang, Atmos. Environ. 14, 819 (1980). 

[one author] 
2. J. C. Smith and M. Field, Proc. Natl. Acad. Sci. 

U.S.A. 51, 930 (1 964). [two authors]. 
3. J. C. Cheeseborough Ill, S. Trajmar, J.-T. Yang, 

EMBO J., in press. [three to five authors] 
4. G. Sunshine etal., Lanceti, 71 1 (1975). [more 

than five authors] 
5. M. Schmidt, Sci. Am. 251,58 (November 1984). 

[journal paginated by issue] 
6. J. Brown, ibid., p. 67. 

Technical reports 
1. D. E. Shaw, TechnicalReportNo. CUCS-29-82 

(Columbia University, New York,1982). 
2. F. Press, "A report on the computational needs 

for physics" (National Science Foundation, 
Washington, DC, 1981). [unpublished or ac- 
cess by title] 

3. "Assessment of the carcinogenicity and muta- 
genicity of chemicals," WHO Tech. Rep. Ser. 
No. 546 (1 974). 

Proceedings 
1. Proceedings of the Fifth IEEE Pulsed Power 

Conference, Arlington, VA, inclusive dates of 
meeting (publisher, publisher's location, year). 

2. Proc. IEEE 88, 452 (1 968). 
3. Title of symposium published as a book, spon- 

- soring organization, location of meeting, dates 
(publisher, location, year). 

Paper presented at a meeting 
(not published) 

1. M. Konishi, paper presented at the 14th Annual 
Meeting of the Society for Neuroscience, Ana- 
heim, CA, 10 October 1984. [Sponsoring orga- 
nization should be mentioned if it is not part of 
the meeting name.] 

Theses and unpublished 
material 

I. B. Smith, thesis, Georgetown University ( I  973). 
2. J. A. Norton, unpublished material. 

Books 
1. A. M. Lister, Fundamentals of Operating Sys- 

tems(Springer-Verlag, New York, ed. 3, 1984), 
pp. 7-1 1. [third edition] 

2. J. B. Carroll, Ed., Language, Thought and Re- 
ality: Selected Writings of Benjamin LeeWhon' 
(MIT Press, Cambridge, MA, 1956). 

3. R. Davis and J. King, in Machine Intelligence, 
E. Acock and D. Michie, Eds. (Wiley, New York, 
1976), vol. 8, chap. 3. 

4. D. Curtis et a/., in Clinical Neurology of Devel- 
opment, B. Walters, Ed. (Oxford Univ. Press, 
New York, 1983), pp. 60-73. [etal. = more than 
five authors] 

5. F. R. Sabier, Contributionsto Erilbryology(Publ. 
18, Carnegie Institution of Washington, Wash- 
ington, DC, 1917), p. 61 

6. Principles and Procedures for Evaluating the 
Toxicity of Household Substances (National 
Academy of Sciences, Washington, DC, 1977). 
[organization as author and publisher] 
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