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Now Process Scale 
Chromatographers Have a Choice 

Introducing Macro-Prepm 50 Ion Exchange Supports 

PurHkaHon of polyclonal goal anti-Kknow 
DNA polymerase on MocmPrep 50 S 
strong cation exchange aupport. 

Macro-Prep 50 ion exchangers: hydrophilic, 
macroporous, and chemically stable-an exciting, 
high quality alternative to expensive agarose gels. 

New Macro-Prep 50 supports provide: 

High throughput 
High binding capacity 
Reproducible performance 
Cost savings and efficiency 

New Macro-Prep 50 supports can be: 

Cleaned in place with 1 N NaOH 
~utoclaved- 

Call us for information on these or other process scale 
chromatography products. 
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COVER mnta~nment of elevated concentranons of the C;IU tree rad~cal (shown in 
green) in the stratosphere above the Antarctic continent occurs within the wind jet 
~enerated by cooling during the austral winter night. Isolation of the vortex, that 
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Understanding ozbne 
losses 

C OMPI~EX chemical and physical 
changes in the stratosphere have 
caused severe losses of ozone 

over Antarctica each spring and less 
severe but still substantial ozone losses 
over the Arctic. Aircraft and satellites 
have been collecting a variety of chem- 
ical and dynamical data that are helping 
to define how stratospheric perturba- 
tions lead to the observed ozone holes 
(cover). Anderson, Toohep, and Brune 
review the chemical data that provide a 
stronger-than-ever case for cldorofluo- 
rocarbon release playing a causal role in 
the depletion of ozone in the strato- 
sphere over Antarctica (page 39). 
Schoeberl and Harunann describe how, 
within the stratospheric vortices that 
form each winter over the poles, cold 
conditions promote the formation of 
polar stratospheric clouds; it is these 
clouds that act as catalytic surfaces for 
the chemical reactions that destroy 
ozone (page 46). Improved under- 
standing of ozone chemistry and global 
dynamical variables permits predictions 
of the likely limits of ozone losses and 
makes clear the case for stopping pro- 
duction and release of omne-destroying 
compounds. 

Maintaining B cells in 
culture 

S TUDIES of B lymphoid cells and of 
the antibodies that they produce 
have been hampered because of 

the difficulties that have been encoun- 
tered in sustaining normal R lymphoid 
cells in culture. Only R cell tumor lines 
or cells experimentally transformed by a 
virus have been maintained s~~ccesshlly 
in culture for extended period$. 
Banchereau et at. have now achieved the 
long-sought goal (page 70). B cells 
from several sources-peripheral blood, 
cord blood, spleen, and tonsils-were 
stimulated with monoclonal antibodies 
that reacted with and cross-linked 
CD40 molecules on the cell surfaces. 
The proliferative responses of the B cells 
were enhanced if antibody stimulation 

was combined with exposure of the cells 
to interleukin-4, a growth factor for T 
lymphoid cells and apparently also for B 
cells. The cells grew in culture for up to 
10 weeks. Besides making possible 
many pes of studies on the growth 
and di 2 erentiation of normal B cells, 
these procedures could lead to the even- 
tual production of antigen-specific B 
cell clones and human monoclonal an- 
tibodies. 

Second messengers for 
interleukin=P signals 

I NTERLEUKIN-2 binds to receptors 
on the surfaces of B lymphoid cells. 
It causes the cells to proliferate and 

to secrete antibodies of the IgM class. 
How the interleukin-2 message is re- 
layed from cell membrane to cell nucle- 
us has been unclear. Studies by Eardley 
and Koshland suggest that breakdown 
products of a membrane glycosylphos- 
phatidylinositol (Gly-PI) may be the 
signal-transducing second messengers 
in the interleukin-2 system (page 78). 
The two hydrolysis products, ,myristy- 
lated diacylglycerol and inositol phos- 
phate-glycan, have recently been impli- 
cated as possible second messengers for 
other protein factors-insulin and nerve 
growth factor-in other cellular sys- 
tems. Exposure of a B lymphoma line of 
cells to interleukin-2 was quickly fol- 
lowed by hydrolysis of Gly-PI and pro- 
liferation of the lymphoma cells; both 
indicators were blocked when the cells 
were exposed to a second lymphokine 
(interleukin-4) that is known to counter 
the interleukin-2 effects. 

Cell sorting from whole 
embryos 

A TECHNIQUE has been developed 
for physically sorting embryonic 
cells on the basis of differential 

gene expression at a time in the devel- 
opment of the cells when the cells have 
no known morphologic differences. In 
prototype experiments described by 
Krasnow et al., various subpopulations 
of cells were sorted out from whole 

Drosophila embryos (page 81). One ex- 
ample was the separation of cells of the 
stripes and interstripes (regularly spaced 
rows of cells along the embryo's axis) 
from each other. Those in the stripes 
had been genetically engineered to ex- 
press the P-galactosidase gene, while 
those in the interstripe did not express 
this gene. A fluorescent substrate for the 
P-galactosidase gene product bound to 
the stripe cells, tagging them for sorting 
in a fluorescence-activated cell sorter. In 
theory, it should be possible to put 
P-galactosidase transgenes into most 
cell types of Drosophila embryos (as well 
as into the cells of the embryos of other 
manipulable organisms) with available 
genetic engineering techniques and 
then to sort subpopulations of cells that 
are expressing the transgene at differ- 
ent levels or at different times in their 
development. 

Shape of fibroblast 
growth factors 

F IBROBLAST growth factors (FGF) 
are proteins that have powerful 
effects on a variety of cell types. 

They bind to cellular receptors and then 
can stimulate cell differentiation, cell 
proliferation, angiogenesis, and chemo- 
taxis; they also can bind to the serum 
protein heparin. Some of the members 
of this family are products of onco- 
genes. Zhu et al. present x-ray crystallo- 
graphic data for two FGF proteins- 
human basic FGF and bovine acidic 
FGF-that have distinctive biologic ac- 
tivities (page 90). The two proteins 
have about 55% sequence identity, and 
they fold in much the same way. Inter- 
estingly their folding pattern is similar 
to that of some interleukin-1 molecules 
with which they share hctional simi- 
larities (the interleukins also can stimu- 
late cell differentiation and growth) but 
little sequence similarity. The crystallo- 
graphic data will help in determining 
how specific portions (domains) of the 
FGF molecules participate in the vari- 
ous functions and activities of FGF, 
such as receptor binding, heparin bind- 
ing, and nuclear translocation. 

w RUTH LEVY GUYER 
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BIOSIS PreviewsE 

ONLINE AND OFF 
Getting the right information is important. 
Getting all the right information is imperative 
when your research entails vital life science 
decisions. Otherwise, you're just wasting time 
and money. 

When you're searching online for information 
on biological and biomedical research, you'll get 
i t  right the first time through one source - 
BIOSIS Previews, covering citations from 
approximately 9,000 life science serials from 
more than 100 countries. 

COMPREHENSIVE. 
ON TARGET. 
RELIABLE. 

BlOSlS PREVIEWS. 
Can you afford to  depend on anything else? 

Call Today! 
1-800-523-4806 (USA except PA) 

(21 5) 587-4800 (worldwide) 
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BIOSIS" 
Information for Today's Decisions and Discoveries 

BIOSIS. Marketing Section S1910T. 2100 Arch Street Philadelphia, PA 
19103-1399 USA'Fax(215) 587-2016. 

BlOSlS Pmvkws Is a reglrtered pademark of BIOSIS. 
BlOSlS is a registered trademark of Biological Abstracts, Inc 
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DNA by Operon. 
Right Prite. 
Right Now. 

Now the world's leading supplier of 
synthetic DNA is also the price leader. 
Operon's custom DNA is now $3.60 
per base with a $20.00 set-up fee per 
sequence, and free domestic delivery. 
Same outstanding customer service. 
Same high product quality New low 
price. Call for your free researcher kit. 

1-800-688-2248 

a?i2oY 
O P E R O N  T E C H N O L O G I E S ,  I N C .  

1000 Atlantlc Ave., Sulte 108. Alameda CA 94501 
Te1.(415) 865-8644. Fax.(415) 865-5255-NIHBPA 263-00033233 
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AAAS Minority Scholars 
Workshop on Values and Ethical Issues 

in Science and Technology 
he American Association for the Advancement of Science 

T A A A S )  invites minority scholars in academic or other in- 
stitutions to apply for participation in a workshop of intensive 
study on the values and ethical issues associated with science 
and technology. The workshop will be held from July 28 to 
August 4, 1991 near Washington, D.C. 

Workshop participants will explore in depth various 
minority perspectives on science and technology, how they 
compare to prevailing perspectives, and the different influen- 
ces that these perspectives can have on scholarship, individual 
practices, and policy decisions regarding science and technol- 
ogy. The workshop will also review important theoretical work 
and research methodologies in ethics and values research, as 
well as publishing outlets and resources that can help support 
scholarship in this field. 

While persons of any minority group may apply, 
preference will be given to applicants from the following 
groups: Asian/Pacific Islander, BlacklAfrican-American, 
Hispanic/Chicano/Puerto Rican/Latino, or Native American/ 
American Indian. Persons with an advanced degree in any 
field of science, engineering, medicine, law, or the humanities 
may apply. Participants will receive expenses for travel to and 
from the workshop, and for accommodations and meals. 

For further information or to request an application 
form, contact A. Crumpton, Directorate for Science and 
Policy Programs, AAAS, 1333 H Street, N.W., Washington, 
D.C. 20005; (202) 326-6798. 

Deadline for receipt of applications is February 8,1991. 



A Universal 
System for Cloning 
PCR Products 
Direct hard copy cloning of PCR* products 
into the multifunctional pCR200OM vector 
is now possible with the new TA Cloning 
kit from Invitrogen. This system elimi- 
nates inefficient, time consuming reactions 
normally involved in cloning PCR prod- 
ucts and allows direct cloning of amplified 
nucleic acids from genomic DNA, cDNA 
or recombinant lambda, cosmids and YACs. 

TA Cloning requires: 
NO purification of PCR products 
NO modification of primers to 
incorporate restriction sites 

1/11 NO restriction enzyme digestion 
1/11 NO modifying enzymes 
1/11 NO sequence information 
The TA cloning system from lnvitrogen 
allows bluelwhite color selection of 
recombinants from the oCR2000 vector I 
and is useful for most PCR reactions 
including: 

Symmetric PCR Inverse PCR Alu 
PCR Sequence independent PCR 
mRNA PCR Sequence Tagged Site 
PCR Anchored PCR 
TA Cloning is an ideal system for direct 
sequencing and expression of PCR 
products and provides a means of safe- 
guarding precious samples for future 
analvsis, orobe aeneration or other 
madpuiations. The prepared pCR2000 in thermophilic polymerases. Each kit 
vector is designed to take advantage of contains prepared pCR2000 vector, liga- 
the universal ragged ends generated by tion reagents and competent E. coli for 
the terminal transferase activity inherent 20 reactions. For more information on 

these and other PCR products call; I 
Toll Free 1-800-544-4684 
11588 Sorrento Valley Road # 2 ~  
San Dieao, CA 92121 - .  

ISH BIOTECHNOLOGY LIMITED, UK, TEL: 44-865748747 AMS BIOTECHNOUIGY, UK, TEL: 44.993822786 
BIO.TRADE, Austria, TEL: 43.2228284694 FUNAKOSHI PHARMACEUTICALS, Japan, TEL: 81-32932352 
CELBIO, Italy, TEL: 39-24048646 KEBO LAB AB, Sweden, TEL: 46-86213400 GENOFIT GmbH, FRG, 

TEL: 49-6221303923 GENOFITSA, Switzerland, TEL: 41.227948400 BDH INC., Canada, TEL: 800.268.2129 
MEDOS COMPANY PTY LTD, Australia, TEL: 61-38089077 

'PCR is cmred b/ U.S. Fat. I's 4,683,202 and 4,683,195 issued lo Cetus Corporalion. I' 
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the screen, add text 
Now that college is far behind 

MathCAD demo 
You get three-dimensional 
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The Neurosciences 
Challenges for the J90s 

A 3-Day Seminar at the AAAS 
Annual Meeting in Washington, DC 

Seminar dates: 16 - 18 February 1991 

Twenty-three leading researchers in the neurosciences will discuss the 
areas of the field expected to be most productive in the 1990s. 

Session topics (presiders in parentheses): Stimulus-Transcription Coupling 
in Neuronal Cells (James I. Morgan) + Structure and Function of Potassium 
Channels (Arthur M. Brown) + Olfaction and Taste (Gordon M. Shepherd) + 
Activity-Dependent Plasticity in Development and Learning (Carla J .  Shatz) 
+ Cognitive Processes (Larry R. Squire) + Molecular Basis of Neurological 
Disease (Joseph B. Martin). The plenary lecture will be delivered by Shosaku 
Numa of the Kyoto University Faculty of Medicine. 

For a complete program and a registration form, see any of the 
following issues of Science magazine: 19 October, 26 October (insert), or 
7 December; or write to AAAS Meeting Promotion Dept., Room 8 15, 1333 H 
Street, NW, Washington, DC 20005. 

1 American Association for the Advancement of Science I 



Revised 1 January 1991 Selection of Manuscripts 

Information for Contributors 
T H E  EDITORS OF SCIENCE 

Manuscripts should be addressed to the 
Editor, Science, 1333 H Street, NW, Wash- 
ington, DC 20005. Submit three copies 
together with a letter of transmittal giving 

1) the names and telephone numbers of 
the authors; 

2) the title of the paper and a statement 
of its main point; 

3) the names, addresses, telephone num- 
bers. and fields of interest o f  four to six 
persons outside your institution who are 
qualified to referee the paper; 

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

5) the total number of words (including 
text, references, and figure and table leg- 
ends) in the manuscript; and 

6) a statement that the material has not 
been published and is not under consider- 
ation for ~ublication elsewhere. 

I 

In addition, include with your manuscript: 
1) any paper of yours that is in press or 

under consideration elsewhere and includes 
information that would be helpful in evalu- 
ating the work submitted to Science; 

2) written permission from any author 
whose work is cited as a personal communi- 
cation, unpublished work, or work in press 
but is not an author of your manuscript; 

3) for manuscripts based on crystallo- 
graphic data, two copies of the coordinates. 

By submitting a manuscript, an author 
accepts the responsibility that all those listed 
as authors of a work have agreed to be so 
listed, have seen and appro;ed the manu- 
script, and are responsible for its content. 

Before being reviewed in depth, most 
papers are rated for their interest and overall 
suitability by a member of the Board of 
Reviewing Editors. Papers submitted in dis- 
ciplines for which there is no appropriate 
member of the Board of Reviewing Editors 
may be screened by editorial staff members 
in consultation with outside experts. Papers 
that are not highly rated are returned to the 
authors within about 2 weeks; the title page 
and abstract from one copy are retained for 
our files. Approximately 40% of submitted 
papers are reviewed in depth by two or more 
outside referees as well as a statistician. 
Reviewers are telephoned prior to being 

sent a paper and are expected to decline to 
review if they are not qualified or there is a 
possible conflict of interest. Reviewers are 
expected to return their comments within 2 
weeks. Reviewers 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. 

When the review process is complete, the 
manuscript and reviewers' comments are 
discussed by the editors at a weekly meeting. 
Manuscripts are evaluated in terms of their 
technical merit as well as their merit in 
relation to other papers under consider- 
ation. Authors are notified of acceptance, 
rejection, or need for revision, usually with- 
in 6 to 10 weeks. Accepted papers are edited 
to improve accuracy and clarity 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. 
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 (i) any 
materials and methods necessary to verify 
the conclusions of the experiments reported 
will be made available to other investigators 
under appropriate conditions; (ii) sequence 
and crystallographic data will be offered for 
deposit to the appropriate data bank and the 
identifier code will be sent to Science for 
inclusion in the published manuscript (coor- 
dinates should be released no later than 1 
year after publication); and (iii) 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 ad- 
vance of publication, the AAAS Office of 
Communications (202-326-6440) must be 
consulted. 

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. An attempt is 
made to balance the subject matter in all 
sections of Science. Membership in the 
AAAS is not a factor in selection. 

Categories of signed papers include gen- 
eral articles, research articles, reports, letters, 
technical comments, book and software re- 
views, perspectives, and policy forums. 

General Articles. General articles (3000 
to 5000 words or three to five printed 
pages) are expected to (i) review new devel- 
opments in one field that will be of interest 
to readers in other fields; (ii) describe a 
current research problem or a technique of 
interdisciplinary sig~ificance; or (iii) discuss 
some aspect of the history, logic, policy, or 
administration of science. Readers should be 
able to learn from a general article what has 
been firmlv established and what are unre- 
solved questions or future directions. 

Many of the general articles are solicited 
by the editor, but unsolicited articles are 
welcome. Both solicited and unsolicited arti- 
cles undergo review. 

General articles should include a note 
giving the 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 article; and 
brief subheadings to indicate the main ideas. 
The reference l&t should not be exhaustive; 
a maximum of 50 references is suggested. 
Figures and tables together with their leg- 
ends should occupy about one printed page. 

Research Articles. A research article (up 
to 4000 words or four printed pages) is 
expected to contain new data representing a 
major breakthrough in its field. The article 
should include an author note, abstract, 
introduction, and sections with brief sub- 
headings. A maximum of 40 references is 
suggested. Figures and tables together with 
their legends should occupy about one 
printed page. 

Reports. Reports (up to 2500 words or 
three printed pages) are expected to contain 
im~ortant  research results. Addresses for all 
authors should be listed on the title page 
and the corresponding author should be in- 
dicated by an asterisk. Reports should in- 
clude an abstract (no more than 100 words) 
and an introductory paragraph. A maximum 
of 30 references is suggested. Figures and 
tables together with their legends should 
occupy no more than one of the pages. 

Letters. Letters are selected for their per- 
tinence to material ~ublished in Science or 

I 

because they discuss problems of general 
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interest to scientists. Letters about material 
published in Science may correct errors, pro- 
vide support or  agreement, or offer different 
points of view, clarifications, or additional 
information. Personal remarks about anoth- 
er author are inappropriate. Letters may be 
reviewed by outside consultants. Letters se- 
lected for publication are intended to reflect 
the range of opinions received. The author 
of the paper in question is usually given an 
opportunity to reply. 

All letters are acknowledged by postcard; 
authors are notified if their letters are to be 
published. Preference is given to short let- 
ters (between 250 and 500 words). Letters 
accepted for publication are frequently edit- 
ed and shortened in consultation with the 
author. 

Technical Comments. Technical com- 
ments (up to 500 words) may criticize arti- 
cles or reports published in Science within 
the previous 6 months or may offer useful 
additional information. Minor issues should 
be resolved by private correspondence. The 
authors of the original paper are asked for an 
opinion of the comment and are given an 
opportunity to reply in the same issue if the 
comment is published. Comments and re- 
plies are subject to the usual reviewing and 
editing procedures. Priority disputes may 
undergo extensive review and are published 
only when action is recommended. 

Book and Software Reviews. The selec- 
tion of books and software packages to be 
reviewed and of reviewers is made by the 
editors. Instructions and length specifica- 
tions accompany items to be reviewed when 
they are sent to reviewers. 

Manuscript Preparation 

Typing. Use double-spacing throughout 
the text, tables, figure legends, and refer- 
ences 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 and subheadings should be a 
descriptive clause, not a declarative sentence 
or a question. For general articles the maxi- 
mum length is 80 characters and spaces; for 
research articles and reports the maximum is 
100 characters. 

Summaries or abstracts. These should 
include a sentence or two explaining to the 
general reader why the research was under- 
taken and why the results should be viewed 
as important. The abstract should convey 
the main point of the paper and outline the 
results or conclusions. 

Text. A brief introduction should indicate 
the broad significance of the paper and be 
intelligible to readers in different disciplines. 
Technical terms should be defined. All tables 

and figures should be cited in the text in 
numerical order. 

Symbols and abbreviations. Define all 
symbols, abbreviations, and acronyms the 
first time they are used. 

Units of measure. Use metric units. If 
measurements were made in English units, 
give metric equivalents. 

References and notes. Number refer- 
ences and notes in the order in which they 
are cited, first through the text and then 
through the table and figure legends. List a 
reference only one time. References that are 
always cited together may be grouped under 
a single number. Use conventional abbrevia- 
tions for well-known journals; provide com- 
plete titles for other journals. Do not use op. 
cit. See "Science Reference Style" (page 37) 
for examples. 

Unpublished observations. Reference to 
unpublished data should be given a number 
in the text and placed, in correct sequence, 
in the references and notes. 

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

Informed consent. Investigations on hu- 
man subjects must include a statement 
indicating that informed consent was ob- 
tained after the nature and possible conse- 
quences of the studies were explained. 

Animal welfare. Authors using experi- 
mental animals must state that their care was 
in accordance with institutional guidelines. 
For animals subjected to invasive proce- 
dures, the anesthetic, analgesic, and tran- 
quilizing agents used, as well as the amounts 
and frequency of administration, must be 
stated. 

Figures. For each figure submit three 
high-quality prints, laser prints, or original 
drawings of sufficient size to permit reletter- 
ing but not larger than 22 by 28 centimeters 
(8% by 11 inches). On the back of every 
figure write the first author's name and the 
figure number and indicate the correct ori- 
entation. Manuscripts with oversized fgures 
will be returned to the author without review. 
Photocopies of figures are not acceptable; 
transparencies, slides, or negatives cannot be 
used because they cannot be sent to review- 
ers. See section on preparation of figures for 
details. 

On acceptance of a paper, authors re- 
questing the use of color will be asked to pay 
$600 for the first color figure or figure part 
and $300 for each additional figure or figure 
part to help defray the cost of obtaining 
color separations. There will be an addition- 
al charge for color figures in the reprints. 

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) 
above the table. Give each column a heading 
with units of measure indicated in parenthe- 
ses. Do not change the unit of measure 
within a column. 

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

Uncertainties and reproducibility. Evi- 
dence that the results are reproducible and 
the conditions under which this reproduc- 
ibility (replication) was obtained should be 
explicitly stated. The 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 kno*n sources of possible bias. 
Probabilities from statistical tests of signifi- 
cance should not replace the reporting of 
results and associated uncertainties. 

Permissions and copyright. Illustrations 
and tables reprinted from other publications 
must be credited. It is the author's responsi- 
bility to obtain written permission with the 
complete citation from the copyright owner 
(usually the publisher) to reprint such illustra- 
tions in Science. Papers are not sent to the 
printer until copies of all permission letters 
have been received by the editorial office. 

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 
editorial office immediately. U.S. govern- 
ment employees sign the section of the form 
stating exemption from copyright laws. Al- 
terations to or substitutions for our form are 
not acceptable. 

Printing and Publication 

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

Scheduling. Papers are scheduled for 
publication after Science has received cor- 
rected proofs from the authors. 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. 

Cover Photographs 

Particularly good photographs that per- 
tain to a paper being submitted can be 
considered for use on the cover. Submit 
prints (not slides, negatives, or transparen- 
cies) with the manuscript. 
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PREPARATION O F  FIGURES, TABLES, AND REFERENCES 

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) in reports and at a 
width of 9.1 cm (3.8 inches or 1 column) in 
articles. Some illustrations (for example, bar 
graphs, simple line graphs, and gels) may be 
reduced to a smaller width. Please provide 
figures that are about 50% larger than the 
expected final size but no larger than 22 by 
28 cm (8.5 by 11 inches). Symbols and 
lettering should be large enough to be legi- 
ble after reduction. 

Composi tejgures should be labeled A, B, 
C,.  . . . If mounting is necessary, use very 
flexible 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, sym- 
bols, and units used in a figure should match 
those used in the text and should be consist- 
ent with those used in the other figures. 

The figure title should be given as the first 
line of the legend rather than on the figure. 

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

Recommended symbols at the size 
they should appear after reduction: 

e o o r a  

Avoid the use of light lines, shading, and 
stippling; light lines and gray shading may 
disappear when the figure is photographed 
at high contrast, and stippled areas may 
appear black when greatly reduced. Use 
heavy lines or boxes for emphasizing or 
marking off areas of the figure, and use 
black, white, hatched, and crosshatched de- 
signs in place of stippling (for example, 
in bar graphs or ball-and-stick molecu- 
lar models). Authors using computer graph- 
ics should choose screens between 20 and 
60%. 

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 
by number in the figure legend. 

For color art please provide a positive 
slide, if possible, and a print. Indicate posi- 
tioning, 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 print. Do not send irreplace- 
able artwork. 

Lettering in Helvetica or Times Roman 
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; otherwise, use 
uppercase letters as they would be used in 
the text (for example, for acronyms). Avoid 
wide variation in-type size within a single 
figure. In the printed version of the figure, 
letters should be about 7 point (2-rnm 
high). 

This is 7-point type. 

Sequences may be reduced to 5- or 6-point 

type, so clarity of the typeface in the original 
is essential. There should be about 130 
characters (including spaces) per line for a 
sequence occupying the full width of the 
printed page and about 84 characters per 
line for a sequence (in a report) occupying 
two columns. 

Tables 

Tables should be typed double-spaced 
and numbered in the order of citation in the 
text; each table should be on a separate page 
and have a brief descriptive title as the first 
sentence of the legend. Three horizontal 
lines are used: at the top and at the bottom 
of the table and between the column head- 
ings and the table body. Vertical lines are 
not used between the columns. 

Every vertical column should have a col- 
u m n  heading consisting of a title with the 
unit of measure in parentheses. Units should 
not change within a column. Centered head- 
ings of the body of the table can be used to 
break the entries into groups. (See the sec- 
tion on lettering above for use of italic type 
and uppercase letters.) 

The table legend should be typed above 
the table and should contain information 
relevant to the whole table. 

Footnotes should contain information rele- 
vant to specific entries or parts of the table. 
The sequence of symbols for footnotes fol- 
lows: *, t,*, §, lI,Y, #,**, t t , ** ,  . .  . . 

Science Reference Style 

Journals Meeting of the Society for Neuroscience, Anaheim, 
1. U. K. Laemmli, Nature 227, 680 (1970). [one CA, 10-15 October 1984. Sponsoring organization 

author] should be mentioned if it is not part of the meeting 
2. J. C. Smith, Jr., and M. Field, Proc. Natl. Acad. Sci. name. 

U.S .A .  51, 930 (1964). [without "Jr." = J. C. 
Smith and M. Field, . . .] Theses 

3. J. C. Cheeseborough 111, S. Trajmar, J:T. Yang, 1. B. Smith, thesis, Georgetown University (1973). 
EMBO J., in press. [thee to five authors] [in press] 

4. G. Sunshine et al., Lancet i, 711 (1975). [more than Books 
five authors] 1. A. M. Lister, Fundammtals of Operating Systems 

5. M. Schmidt, Sci. Am.  251, 58 (November 1984). (Springer-Verlag, New York, ed. 3, 1984), p p  7- 
Ljournal paginated by issue] 11. [third edition] [Note: Springer Publishers, New 

York, is a different press.] 
Technical reports 2. J. B. Carroll, Ed., Language, Thought and Reality: 

1. D. E. Shaw, Technical Report No. CUCS-29-82 (CO- Selected Writing of Benjamin Lee Who$ (Ml'I Press, 
lumbia University, New York, 1982). Cambridge, MA, 1956). [subtitle] 

2. F. Press, "A report on the computational needs for 3. R. Davis and J. King, in Machine Intelligence, E. 
physics" (National Science Foundation, Washing- Acock and D. Michie, Eds. (Wiey, New York, 
ton, DC, 1981). [unpublished or access by title] 1976), vol. 8, chap. 3. 

3. "Assessment of the carcinogenicity and mutagenicity 4. D. Curtis et al., in Clinical Neurology of Develop- 
of chemicals," W H O  Tech. Rep. Ser. No.  546 (1974). ment, B. Walters, Ed. (Oxford Univ. Press, New 

York, 1983), pp. 60-73. [et al. = more than five 
Proceedings authors] 

1. Proceedings of the Fifth IEEE Pulsed Power Conjr-  5. F. R. Sabier, Contributions to Embryology (Publ. 18, 
ence, Arlington, VA, inclusive dates of meeting Camegie Institution of Washington, Washington, 
(publisher, publisher's location, year). DC, 1917), p. 61. 

2. Proc. IEEE (Inst. Elec. Electron. Eng.) 88,452 (1968). 6. M. Ptashne, A Gentle Switch (CeWBlackwell, Cam- 
3. Title of symposium published as a book, sponsoring bridge, MA, in press). [joint publication] [in 

organization, location of meeting, dates (publisher, press] 
location, year). 7. Principles and Procedures for Evaluating the Toxicity of 

Household Substances (National Academy of Sciences, 
Paper presented at a meeting (not published) Washington, DC, 1977). [organization as author 

1. M. Konishi, paper presented at the 14th Annual and publisher] 

4 JANUARY 1991 INFORMATION TO CONTRIBUTORS 37 



MilliGen/Biosearch gives RNA synthesis 
a quantum push forward. 
MilliGen/Biosearch, in collaboration with the industry's key 
investigators, pioneered the research and development of RNA 
synthesis. Our complete RNA Synthesis Package is the only one 
available today. 

We've dramatically improved the quality of automated RNA 
synthesis by producing the industry's purest monomers and reagents. 
(High resolution mass spectroscopy and elemental analysis attest to 
the purity of our monomers, while the isomeric purity of every batch 
of RNA amidites is proven by NMR.) Only chemistry of this quality 
- proven by T2RNAse digest and NMR - can assure biologically 
active RNA. 

Give your RNA work a quantum push forward in such areas as 
antisense and ribozyme research, tRNA structure and function studies, 
direct expression studies, as well as improved hybridization assays. 

Free H A - s h i r t  or RNA synthesis cartridge. Mention 
this ad with your order for an RNA amidite kit and receive a 
tRNA-Shirt (s,m,l,xl). Orders of $2000 also receive a cartridge 
preprogrammed with the RNA synthesis protocol for the 
MilliGen/Biosearch Cyclonem Nucleic Acid Synthesizer. Contact us 
today: call 1 -800-87210071 , or write to MilliGen/Biosearch, 
1 86 Middlesex Turnpike, Burlington, MA, U.S.A. 01 803. 

MilliGen/Biosearch 
Division of MILL l PORE 

A b i n  Iml... 
.caapagmIBhPdBbi 

Jhm&W,*&l9. Eight 
d a y s a b o w d ~ ~ C r u e  
expl~ngthf-ywm 
including Charles DaMrin 

&search&tlon, Quito and 
Bighland EcuadW &Ie 
CuPico, and Mactiu Picdw an 
P0ru ErtsMioR to July ai5. 
$2AOO-$W75 Iplus air he). 
Petu $990 (plus air he)). 




