Instructions for Authors
chart or in the legend. Only those common symbols for
which the printer has type (x, O, â€¢,D, â€¢A, A, C) should
be used.
Charts should be ruled off on all four sides close to the
area occupied by the curve, and abscissas and ordinales
should be clearly marked with appropriate units. Explana
tions of the coordinates
should not extend beyond the
respective lines. If a chart contains a left- and a right-hand
ordinate, explanation of the left ordinate should read in the
upward direction and that of the right ordinate should read
downward. Titles printed outside the confines of the charts
waste space; all of this information can easily be included
in the legend.
Each chart should be labeled in pencil on the reverse
side with Arabic numerals and the first author's name.
Chart legends. Legends are required for all charts. They
should briefly describe the data shown; details in the text
need not be repeated. Each legend should adequately iden
tify all units, abbreviations,
mathematical expressions, ab
scissas, ordinales, and symbols.
Figures. Because halftone illustrations (photomicro
graphs and photographs) are expensive to reproduce, only
those photographs lhat are absolutely essential to the clar
ity of the presentation can be accepled.
It is often difficult for the printer to judge accurately the
amount of reduction possible with electrophoretic
patterns.
Therefore, this material should be submitted in reduced
form ready for photoreproduction.
Color photographs are discouraged and will be published
only if the Editors deem them indispensable. The complete
expense of reproducing such photographs will be charged
to the author. Current estimates for color reproduction can
be obtained by corresponding
with the Editor.
Preparation of plates. Photographs should be mounted
on "plates" of white cardboard; the overall dimensions of
photographs on a given plate should not exceed 18.4 x 22.4
cm (71/4 x 9 inches). All photographs
should be correctly
exposed, sharply focused, and submitted on glossy white
paper.
Karyotypes should be presented in the form of cardboard
plates onto which chromosome sections from an original
photomicrograph
are pasted. This "original"
is needed for
clear Journal reproduction.
The back of the plate should
indicate how much it can be reduced in size if published.
For review purposes, two additional glossy photographs
are requested.
Considerable space may be saved by suitably cropping
figures so that 4 to 6 photographs can be presented on one
plate. Plates with only single photographs are not accepta
ble and will be returned for cropping or reduction unless
the authors can justify their necessity.
Tooling
(thin white lines) between the photographs
should be uniform. Figure numbers, in Arabic numerals,
should appear in India inkd/recf/y on the photographs and,
if possible, should be in the lower right-hand corner of each
photograph.
These numbers should be no larger than 1/<
inch. Wax-based lettering such as PRES-TYPE or LETTRASET is discouraged
because of its tendency to crumble
and adhere to vinyl overlays. Tissue overlays on plates are a
necessary protection for figures. The first author's name
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should be given in pencil on the reverse side of each plate.
Figure legends. An appropriate
legend for each figure,
including stains and magnifications
where applicable,
is
required. Any abbreviations or reference points on a figure
should be explained in the legend. All attempts will be made
to place legends under the plates to which they refer. To
facilitate proper layout, authors may wish to keep their
plates to 71/4 x 8'/2 inches.

Abbreviations
Abbreviations
are in general a hindrance to readers in
fields other than that of the author(s), to abstractors, and to
scientists in foreign countries. It is therefore the policy of
this Journal, which publishes material on several subspecialities of cancer research, to limit their use to an abso
lute minimum. Short terms need not be abbreviated, e.g.,
daunomycin, folate, vincristine. Abbreviations are not to be
used in titles, but running titles may carry abbreviations for
purposes of brevity. Abstracts may contain abbreviations
for terms mentioned many times in that section but their
identification
is mandatory.
Authors should follow the recommendations
of the
IUPAC-IUB Commission on Biochemical Nomenclature (see
section below on Terminology).
All nonstandard abbrevia
tions should be identified in an inclusive abbreviation foot
note to the first such abbreviation after the Abstract.
Abbreviations that form recognizable words, such as EAT
and MOPS are not acceptable.
Standard Abbreviations.
Authors may use, without
definition, the abbreviations in the following lists.
NAD', NADH

nicotinamide
adenine dinucleotide
and its reduced form
NADP-, NADPH
nicotinamide adenine dinucleotide
phosphate and its reduced form
(DPN', TPN*, and their reduced forms are not acceptable.)

CoA, acyl-CoA
AMP, GMP, IMP,
UMP, CMP, TMP

coenzyme A and its acyl derivatives
(e.g., acetyl)
the 5'-phosphates
of ribosyladen-

ADP, etc.

ine, -guanine, -inosine, -uracil,
-cytosine, and -thymine
the 5'(pyro)-diphosphates
of adeno-

ATP, etc.

sine, etc.
the 5'(pyro)-triphosphates

dAMP, dGMP, dIMP

sine, etc.
the 5'-phosphates

RNA,DNA
RNase, DNase
mRNA
nRNA
rRNA
tRNA

PÃŒ,
PPi

of adeno-

of 2'-deoxyribo-

syladenine, etc.
ribonucleic acid, deoxyribonucleic
acid
ribonuclease, deoxyribonuclease
messenger RNA
nuclear RNA
ribosomal RNA
transfer RNA (sRNA is not recom
mended for RNA preparations
that accept amino acids.)
orthophosphate,
pyrophosphate
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Tris
EDTA
POPOP
PPO
DEAE, TEAE
UV, IR
RBC, WBC

tris(hydroxymethyl)aminomethane
ethylenediaminetetraacetate
1,4-bis[2-(5-phenyloxazolyl)]benzene
2,5-diphenyloxazole
diethylaminoethyl,
triethy lami noethyl
ultraviolet light, infrared
red blood cell(s), white blood
cell(s)

Other Standard Abbreviations

Units of Concentration
M (not used for moles)
molar (moles/liter)
HIM (preferred to 10 3 M)
millimolar (millimoles/liter)
micromolar (micromoles/liter) fj.M (preferred to 10 6 M)
nanomolar
nM (not m/j.M)
picomolar
pM (not
The expression mg % should be avoided; weight concen
trations should be given as g per ml, g per 100 ml, g per
liter, etc.

Others
mole
Curie
equivalent
counts per minute
disintegrations per minute
revolutions per minute
volt
Svedberg unit
absorbance
probability
roentgen
standard deviation
standard error of the mean
logarithm (Briggsian)
logarithm (natural)
entropy
in chemical compounds
ortho
meta

Ci
eq
cpm
dpm
rpm
V

S
A (not O.D.)

p

R
S.D.
S.E.
log
In
S

secondary
tertiary

o
m
p
sec
ferf

routes of administration
intramuscular
intraperitoneal
intravenous
oral
subcutaneous

i.m.
i.p.
i.v.
p.o.
s.c.

para

Units of Length, Area, Volume, Mass, Time
The abbreviations below are correct for both singular
and plural forms of each term.
meter
centimeter
square centimeter
millimeter
micrometer (not micron)
nanometer (not millimicron)
picometer (not micromicron)
Angstrom (0.1 nm)
liter
milliliter
microliter
gram
milligram
microgram
kilogram
hour
minute
second
Physical and Chemical Units
retardation factor
acceleration of gravity
sedimentation coefficient
sedimentation coefficient
in water at 20Â°
degree Celsius (Centrigrade)
degree Kelvin
diffusion coefficient
equilibrium constant
inhibition constant
Michaelis constant
maximum velocity
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m
cm
sq cm
mm
^m (not
nm (not
pm (not
A
not abbreviated
ml (use instead of cc or cm3)
fji\ (not X)

g

mg
M9 (not y)
kg
hr
min
sec

RF

9

s

"(not
Â°K
D
K
K,

Terminology

Approved terms and abbreviations for chemical sub
stances have been published in Collected Tentative Rules
and Recommendations of the Commission on Biochemical
Nomenclature IUPAC-IUB. The Second Edition (1975) is
available for $3 (to accompany order) from the American
Society of Biological Chemists, Inc., 9650 Rockville Pike,
Bethesda, Maryland 20014. Individual listings have ap
peared in many journals as follows:
1. for abbreviations and symbols (general). European J.
Biochem., 74: 1-6, 1977
2. for nucleic acids, polynucleotides, and their constitu
ents, J. Biol. Chem., 245: 5171-5176, 1970, and its
supplement, J. Biol. Chem., 246: 4894, 1971
3. for symbols for amino acid derivatives and peptides, J.
Biol. Chem., 247: 977-983, 1972
4. for single-letter abbreviations for amino acid se
quences, J. Biol. Chem., 243: 3557-3559, 1968
5. for the conformation of polypeptide chains, J. Biol.
Chem.,245: 6489-6497, 1970
6. for coenzymes, vitamins, etc., J. Biol. Chem., 24Ã•:
2987-2994, 1966; European J. Biochem., 40: 325-327,
1973; 45: 7-12, 1974; 46: 217-219, 1974; 53: 15-18,
1975
7. for synthetic peptides and polypeptides, J. Biol. Chem.,
247: 323-325, 1972
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8. for synthetic modifications
of natural peptides, J. Biol.
Chem., 242: 555-557, 1967
9. for lipids, Lipids, 12: 455-468, 1977
10. for cyclitols, European J. Biochem., 57: 1-7, 1975
11. for steroids, Biochemistry, 8: 2227-2242, 1969, and its
amendments, Biochemistry,
10: 4994-4995, 1971
12. for iron-sulfur proteins, J. Biol. Chem.,248: 5907-5908,
1973
13. for carbohydrates,

J. Biol. Chem., 247: 613-634,

1972,

and European J. Biochem., 25: 4, 1972
14. for carotenoids, J. Biol. Chem., 247: 2633-2643,

1972,

and revision, Biochemistry,
74: 1803, 1975
15. for a-amino acids, Biochemistry,
14: 449-462, 1975
16. for peptide hormones, J. Biol. Chem., 250: 3215-3216,
1975
17. for human immunoglobulins,
45: 5-6, 1974
18. for quiÃ±ones with isoprenoid
Biochem.,53:
15-18, 1975

European

J. Biochem.,

side chains, European J.

19. for folie acid and related compounds, J. Biol. Chem.,
24?: 2991-2992, 1966
20. for corrinoids, Biochemistry,
73: 1555-1560, 1974
21. for multiple forms of enzymes, J. Biol. Chem., 252:
5939-5941,1977
22. for phosphorus-containing
compounds of biochemical
importance,
Proc. Nati. Acad. Sei. U. S., 74: 222223.
24.
25.
26.

2230, 1977
for fundamental
stereochemistry,
European J. Bio
chem., 78: 151-170, 1971
for immunoglobulins
(WHO document), J. Biol. Chem.,
245: 3033-3034, 1970
for spectrophotometric
data, Pure Appi. Chem., 27: 144,1970
for the major human histocompatibility
complex (HLA),
Transplantation,
27: 353-358, 1976.

Isotopically Labeled Compounds. A radoactive nuclide
is indicated by its mass number as a superscript to the left
of the symbol (32P); when written out, it should cor
respond to the spoken word (phosphorus-32).
In an isotopically labeled compound, the isotopie prefix
should be placed in square brackets and immediately pre
cede the name (word) to which it refers, as in [14C]thymidine,
[o-14C]leucine, L-[mef/7y/-'4C]methionine,
[3H]3-hydroxykynurenine.
When more than one position in a
substance is labeled by means of the same isotope and
the positions are not indicated, the number of labeled
atoms is added as a subscript to the right of the element,
as in [14C2]glycolic acid. The symbol U indicates uniform
labeling and G, general labeling,
e.g., [l/-14C]glucose
(where the 14C is uniformly distributed among all six posi
tions) and [G-14C]glucose
(where the 14C is distributed
among all six positions, but not necessarily uniformly).
The isotopie prefix precedes that part of the name to
which it refers, as in sodium [14C]formate, iodo[14C2]acetic
acid, 1-amino[14C]methylcyclopentanol,
a-naphth[14C]oic
acid, 2-acetamido-7-[131l]iodofluorene,
fructose 1,6-[1-32P]bisphosphate, 17/3-[3H]estradiol. Terms such as "131l-labeled
albumin" should not be contracted to "['31l]albumin"
(since
native albumin does not contain iodine), and "14C-labeled
amino acids" should similarly not be written as "['4C]amino
JANUARY
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acids"

(since there is no carbon in the amino group).

When isotopes of more than one element are introduced,
their symbols should be arranged in alphabetical
order,
e.g., [3-14C; 2,3-D; 15N]serine. Deuterium and tritium may be
designated as 2H and 3H or as D and T, respectively.
When not sufficiently
distinguished
by the foregoing
means, the positions of isotopie labeling are indicated by
Arabic numerals, Greek letters, or prefixes in italics, as
appropriate; these are to be placed within square brackets
to appear before the symbol of the element concerned and
are attached to it by a hyphen. Examples of this style are [114C]alanine, L-[2-14C]leucine or L-[a-14C]leucine, [carboxy14C]leucine, [2,3-14C]maleic anhydride, [3,4-'4C, 35S]methionine, L-[mefrty/-14C]methionine.
The symbol indicating con
figuration always precedes the bracketed isotope, and a hy
phen is used to separate if from the brackets, e.g., o-[14C]glucose; L-[1-'4C]leucine.
The same rules apply when the labeled compound
is
designated by a standard abbreviation or symbol other than
the atomic symbol, e.g., [a-32P]ATP, [32P]CMP, or [<25l]ldUrd.
The square brackets are not to be used, however, with
atomic symbols, or when the isotopie symbol is attached to
a word that is not a specific chemical name, abbreviation,
or symbol. Proper usage here is: 14CO2,2H2O, H235SO4,32P|,
131l-labeled, 3H-ligands, '4C-steroids.
Enzymes. Authors should use the Recommended (trivial)
Name given by the IUB Commission on Enzyme Nomencla
ture Recommendations
(1972) of the International Union of
Pure and Applied Chemistry and the International Union of
Biochemistry
(Elsevier Publishing
Company, Amsterdam,
1973). In some cases the Systematic Name or the reaction
catalyzed should also be included. It is strongly recom
mended that the Enzyme Commission number be stated at
first mention.
For information
on isozyme nomenclature,
consult the
"Collected Tentative Rules . . ." mentioned above or the
specific listing published in the Journal of Biological Chem
istry (reference above).
Histones. Histone nomenclature should conform to the
following system proposed at a Ciba conference held on
April 4-5, 1974, in London: the six histone fractions are to
be labeled H1, H1Â°,H2A, H2B, H3, and H4, rather than F1,
F1Â°,F2a2, F2b, F3, and F2a1, respectively.
Inbred Strains. Designations for inbred mouse strains
should conform to the guidelines in "Standardized
Nomen
clature for Inbred Strains of Mice: Sixth Listing," Cancer
Res., 36: 4333-4377, 1976, prepared by Joan Staats for the
Committee on Standardized Nomenclature for Mice; for des
ignations of inbred strains of rats, please refer to "Standard
ized Nomenclature for Inbred Strains of Rats: Fourth List
ing," Michael Festing and Joan Staats, Transplantation,
76 (No. 3): 221-245, 1973.
Outbred Animal Stocks. Nomenclature for outbred labo
ratory animals should conform to that recommended by the
Committee on Nomenclature, Institute of Laboratory Animal
Resources: "A Nomenclature System for Outbred Animals,"
Lab. Animal Care, 20: 903-906, 1970.
Drugs. Generic names of drugs are
tary name may be used only after the
generic name and should be avoided
names can easily be listed. If a foreign

preferred; a proprie
first mention of the
in titles unless both
proprietary name is
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used, the name of the comparable U. S. product should be
given. When there is no generic name for a drug, authors
should give the chemical name or formula or a description
of the active ingredients.
Authors should refer to the formally adopted generic
names listed in AMA Drug Evaluations (Second Edition,
1973), The United States Pharmacopeia
(USP, Nineteenth
Revision, 1975), National Formulary (NF, Fourteenth Edi
tion, 1975), 1st Supplement of USP XIX and NF XIV (1975),
and USAN and the USP Dictionary of Drug Names (1975).
In addition, the Council on Drugs reports in The Journal
(New Names) drug names adopted by the USAN (United
States Adopted Names) Council. These monographs include
both the generic and proprietary
names for the new
est drugs, usually prior to their publication elsewhere.
Tumors. Tumors used in experimental investigations
should be clearly described and identified in acceptable
terminology. If these tumors are well known and have been
identified in previous publications,
extended descriptions
and photomicrographs
are unnecessary.
General. The composition of all solutions and buffers
should be specified in sufficient detail so that the concentra
tion of each component can be determined. The word "sa
line" should be replaced by "NaCI solution," along with the
exact concentration.
Inexact terms such as "physiological
saline1 or "phosphate-buffered
saline' are not permitted;
exact contents and concentrations should be given.
Decimals are preferred to fractions; the form 0.01, not
.01, is required in text, tables, and charts.
Ionic charge should be designated by a superscript imme
diately following the chemical symbol, e.g., Mg2', S .
Advice on biochemical
from Dr. Waldo E. Cohn,
chemical Nomenclature,
tional Laboratory, Box Y,

nomenclature is readily available
Director, NAS-NRC Office of Bio
Biology Division, Oak Ridge Na
Oak Ridge, Tennessee 37380.

Alterations in Proof
To expedite publication of accepted articles, the Journal
provides authors in the U.S. and Canada with page proofs
only. Authors residing outside the U.S. and Canada will
receive galley proofs only, their page proofs will be read in
the Editorial Office. Extensive alterations in proof require
revised pagination, thus leading to sharply increased costs
and delays in publication. Such alterations will necessarily
be charged to the authors. We therefore urge our con
tributors to proofread and edit their manuscripts carefully
before submission. The Editors retain the right to question
minor stylistic alterations and major alterations that might
affect the scientific content of the paper. The authors may
or may not be contacted, depending on the nature of correc
tions in page proof, or if proof is not returned to the Edi
torial Office within 48 hours of receipt, it may be necessary
to reschedule the paper for a subsequent issue.
Reprints
Reprint order forms are sent to authors along with their
proof. If the form has been omitted inadvertently from the
shipment, the Editorial Office should be contacted imme
diately.
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Orders are to be placed prior to publication according
to the schedule of prices given on the form. Reprint order
forms must be returned to the Editorial Office along with
the corrected proof; purchase orders should be issued and
sent directly to Waverly Press, Inc., Mount Royal & Guilford
Avenues, Baltimore, Maryland 21202. Requests for addi
tional reprints should be addressed to Waverly Press, Inc.
Reprints ordered after the Journal has been released to
press will be more costly.
Reprints are normally shipped 4 to 6 weeks after publica
tion of the Journal.
It is helpful to the reader if a footnote is included in the
paper indicating to which author reprint requests should
be addressed.
Copyright
Under the new copyright law (PL 94-553) which is effec
tive January 1, 1978, copyright for written material is vested
in the author from the moment of its creation and remains
the property of the author until legally transferred. For this
reason it has become necessary to require that all authors
who wish to publish in Cancer Research formally transfer
copyright to the proprietor of the Journal, namely, Cancer
Research, Inc., the publishing subsidiary of the American
Association for Cancer Research. It is understood by this
transfer that the authors relinquish all exclusive rights of
copyright ownership, including the rights of reproduction,
derivation, distribution,
and display. However, the Journal
will continue its policy of allowing authors (or others with
the permission of the authors) to include the copyrighted
material in reviews, books, or subsequent papers, upon
written request to the Editor. It is understood in conveying
copyright that the authors have not published this material
elsewhere, either in whole or in part (except in abbreviated
form as a preliminary communication),
and that they have
neither concluded previous negotiations nor initiated pend
ing negotiations for copyright of this material.
When a manuscript has been written by two or more
authors, one of them will be designated senior author and
will negotiate copyright transfer in the name of all of the
authors.
The federal government has determined that it has a non
exclusive right to publish or republish material developed
from work performed under federal grant-supported
pro
jects. Therefore, copyrights for such works are subject to
this restriction.
Since the federal government
does not
recognize private copyright for work performed by its em
ployees as part of their official duties, the Journal will
accept papers from government laboratories without copy
right transfer, provided that the authors abide by the same
provisions required of other authors.
Appropriate forms for transfer of copyright will be sent
routinely with acknowledgement
of receipt of manuscripts.
They may also be requested from the Cancer Research
Editorial Office. The Journal will not accept a paper unless
the form is properly filled out and signed.
Advertising
Starting with this volume, the Journal will accept ad
vertising. This decision was reached after careful con-

sideration by the Board of Directors of the American As
sociation for Cancer Research. It is hoped that advertising
will provide a substantial source of additional income to
help defray steadily increasing costs of publication
and
keep subscription
rates at a reasonable
level. In this
practice, the Journal is following that of many other journals
in the biomÃ©dical sciences.
Advertisement insertion orders and copy must be received
60 days prior to the month of issue in which the advertise
ment is to be published. The Journal is mailed on the 20th
of the month preceding the month of issue. Inquiries regard
ing advertising should be directed to: Donald H. Nichols,
Vice President, Journal Sales, Waverly Press, Inc., 428 East
Preston St., Baltimore, Maryland 21202. Telephone: 301/
528-4280.
Reproduction Permission
Reproduction permission will usually be granted by Can
cer Research, Inc., owner of the copyright, for legitimate
purposes. Requests for reproduction of published material,
along with a brief description of intended use, should be
made by writing to the Editor. Third parties should obtain
the approval of the authors before corresponding
with the
Editor.
Subscriptions and Business Inquiries
All subscriptions and business matters are handled by the
publisher, Waverly Press, Inc., 428 East Preston Street, Balti
more, Maryland 21202. The publisher should be notified of
changes of address 60 days in advance; subscribers should
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give both their old and new addresses. Complete, up-to-date
information on subscriptions appears in the front of each
monthly issue.

No responsibility is accepted by the Editors, by Cancer
Research, Inc., by the American Association for Cancer
Research, Inc., or by the publishers of Cancer Research
for opinions expressed by the contributors or for the con
tent of advertisements.
Several stylistic items are commonly overlooked by authors,
thus entailing wasted time and expense at the processing and
publication stages. Authors may find it helpful to refer to the
following checklist before transmitting manuscripts to our office.
1. Manuscript submitted in quadruplicate with at least two sets
of original illustrations
2. Grant information, if appropriate, supplied in a footnote to
the title
3. Exact affiliation of each author given
4. Running title provided, not to exceed 50 typed characters
5. Abstract included
6. All nonstandard abbreviations defined in an inclusive foot
note
7. Exact location [city and state (or country)] for sources of
special chemicals or preparations supplied
8. All references listed in alphabetical order and typed double
spaced
9. Instructions followed regarding size of lettering on charts
10. Electron micrographs mounted on heavy white cardboard,
with photograph dimensions not to exceed 18.4 x 22.4 cm
(7 . x 9 inches)
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