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Earlier this year, we listed the most-
cited papers published in 1980 for the Iiie
sciences, 1 physical sciences,z and chem-
istry.3 Since we only used two years of
data for the fiist two of these studies, we
can now examine articles for 1981. In
this essay, we’ll cover life sciences pa-
pers most cited in 1981 and 1982. In fu-
ture essays, we’ll cover the physical sci-
ences, chemistry, and other areas of re-
search. This is the latest in a long series
of reports too numerous to mention
here. Articles which become highly
cited soon after publication often reveal
“where the action is” in science. That
they point to areas of intense scientific
inquiry is confirmed by their appearance
as core papers in the new research fronts
or specialties we identify each year for
the ISP Search Network and in our Zn-
dex to Scient$ic Reviews m (ISR ‘u ).

Table 1 lists the 104 papers in this
study. They appear in alphabetical order
by first author. We use this arrangement
to inhtbit invidious comparisons be-
tween papers on the basis of citations
alone. Most of these papers will con-
tinue to be highly cited in years to come.
However, we make no pretense that they
constitute the “best” research for 1981.
But certainly the list includes manypa-
pers that peer review will confirm as ma-
jor advances. Many papers not listed will
eventually become highly cited. We can-
not tell precisely why there is so much
variation in the “diffusion” rates of high
impact work. That is why we emphasize

the need to examine the microstructure
of each specialty involved.

The papers in Table 1 averaged 68 ci-
tations in the two-year period: 11 in
1981, and 57 in 1982. The most-cited pa-
per received 1S6 citations, while the
least cited received 48. Most of the
4,000,M10 articles and books cited each
year in Science Citation Zndex” (SCP )
can be expected to receive no more than
one or two citations. However, the pa-
pers in our study of the most-cited 1980
life sciences papers averaged 82 citations
in 1980-1981.

For the fiist time since we began this
series of studies by examining the most-
cited articles of 1976,4 we have not clas-
sified the papers in Table 1 under such
tradhional subject headings as molecu-
lar genetics or cell biology. Such group-
ings are sometimes arbitrary and certain-
ly subjective. We have used instead the
automatic classification scheme repre-
sented by the Index to Research Fronts
in ISI/BIOMED@. The complete “the-
saurus” of research fronts, including a
detailed alphabetic index, is available
from 1S1 and covers 9,479 topics for
1980, 1981, and 1982.S

Seventy-nine of the 104 papers in this
study are already included as “core”
publications for ISI/BIOMED research
fronts. These papers are denoted by the
numbers following the bibliographic in-
formation in Table 1. The technique for
co-citation clustering to identify re-
search fronts has been described many
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Tahfa It ‘fle 1981 Jile sciences articles most cited in 1981-1982. The nulhor addrcsws IOIIOWeach citation. Code
numbers indicate the ISI/BfOMED” rewarch front specialties for which these arc com papers. Asterisked cede numbers
indi+nte papers included in research fronts m citing papers. A= cites in 1981. B= cites in 1982. C= total cites for 198 I and
1982.
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times.h Briefly, a research front is
created when a group of current papers
cites one or more core papers identified
by the analysis.

Table 2 fists the names of 18 research
fronts which include two or more papers
in this study as core documents. The re-
maining 50 research fronts, each includ-
ing one paper as a core document, are
not lited. A complete list of research
front names can be found in the Index to
Research Fronts in IS1/BIOMED, S The

names of these research fronts are de-
rived from the words or phrases most
frequently used in the titles of articles
citing the core documents. These names
provide a much more precise label for
the subject matter than the broader
terms used in previous studies.

Of the 25 papers that have not yet
been included as core papers by the co-
gitation analysis, 21 of them do appear as
citing papers in the ISZ/BIO,WED
research fronts. These papers are indi-
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Tabk! 2: The 1981 and 1982 ISI/BIOMED@ research fronts which contain at least two of the 1981 most-cited
life sciences papers as con documents. A =reaearch front number. B= research front name. C= number
of 1981 most-cited papers in the core of each research front. D= number of cited/citing papers.

A

81-0397
81-0857
81-1518
81-1706
81-2745
82-0048

82-CV73
82-0078

82-0273

82-0532
82-0799

82-09S3

82-0959

82-1039

82-1071

82-1161
82-1578
82-2230

B

Transcription initiation and termination in eukaryotes
Influenza hemagglutim structure, function and translation
Intracoronary tbrombotysia
Antibndy recognition of T-cetf subpnpulations
Integration and cloning of viraf genes
Transcription and RNA prnceaaing properties of SV40 DNA affecting gene

expression
Role of DNA methylstion in altering gene expression in eukaryotes
Stmcture and function of the variable and joining segments of

immunoglobrdin genes
Isofation and characterization of oncngenes and other ceUufar transforming

genes transformed by various viruses
Charactetitics of genes encodiig mouse transplantation antigens
Purification and charactetition of high-affinity calcium-ATPaae in plasma

membrane
hnmunological characteristics and functional properties of T-ceffs in patients

with human T-celf lymphoprofiierative dkorders
Mechanisms of action and ctiIcal diagnostic significance of monoclinal

antibdes
Clinical aspects and demographics of toxic-shock syndrome and Kawasaki’s

disease

Spectral studies of confirmational transitions in DNA, B-DNA and left-
handed Z-DNA

Nucleotide sequence and molecular mechanisms of influenza virus genes
Kapoai’s sarcoma and other cancers in homosexual men
Intracoronary thrombolysis with streptokmase in acute myncardml infarction

CD

4 (20/186)
2 (16/104)
3 (4/43)
2 (2/23)
2 (2/17)
3 (6/153)

2 (30/383)
3 (5/131)

4 (39/463)

4 (28/338)
2 (3/ KW

3 (49/977)

2 (2/135)

3 (24/259)

2 (55/574)

2 (37/336)
4 (23/297)
3 (7/190)

cated by an asterisk preceding the
research front number in Table 1. Table
3 lists the names of these research fronts.
In the future, no doubt, many of these
papers will eventually be co-cited with
other highly cited papers, and thereby
become part of the “core” literature for
their fields.

Nine of the papers in Table 1are single
author works. There were just four
single author papers in our study of the
1980 life sciences papers. 1Nevertheless,
the data confm the common notion
that science is an increasingly collabora-
tive enterprise. Twenty-one papers in
th~ study list two authors, 22 list three,
and 12 list four authors. Fourteen papers
have five authors, ten papers have six,
and four have seven. There are three
papers with eight authors, three with 12,
two papers with nine authors, and two
with 14. One paper lists ten authors, and
another one, 11.

Twenty-seven authors have more than
one paper Iiited in Table 1. L. Hood,
California Institute of Technology, Pas-
adena, coauthored four papers in this
study. He had seven papers listed in our
study of the 1980 life sciences papers as
well. Three authors have three papers in
Table l—P. Chambon, G. Goldstein,
and P.C. Kung. Twenty-three authors
have two papers listed.

The 104 papers in Table 1 were pub-
lished in 29 journals. These are listed in
Table 4. Just four journals account for
nearly 60 percent of the papers its this
study, They are Nature (21 papers), Cell
(20), New England Journal of Medicine
(10), and Proceedings of the National
Academy of Sciences of the USA—Bio-
[ogical Sciences (9). These journals usu-
ally dominate our studies of the most-
cited life sciences papers. Fields such as
molecular biology and biochemistry are
highly visible in these “superstar”
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Tabk 3: ISI/BIOMEDe research fronts in which those 198 I
most-cited life sciences papers not yet incorporated into
clusters appear as citing papers For this list wc included
only thaw research fronts la whtch two or more citing
papers were assigned. In parentheses are the number of
cited/ citinB pap’s

814X302 Smafl nuclear RNA (90/501)
81 -@I 8 Sarcoma virus transforming proteins (92/398)
81 -fKf39 Organization, rearrangement and

immunoglobulm gene expression (54/318)
81 @42 Modulation and regulation of collagen synthesis

(12/85)
8f -0397 Transcription initiation and termination i“

eukaryotes (20/186)
8f 43819 Specific surface antigens of T-cell

subpopulatiom (5/56)
81-2489 T-c.o imhalsme m d~ease (8/2901

Table & The 29 joumafs which pubhshed the 104198 I life
sciences papers mosf cited in [981.1982. The numbers in
parentheses arc [he impact factors. ( 198 I impact factor
equals the number of citations received by 19’79-1980 m
ticks i. 1981 diwded by the number of anicles pub fished
by [he journal during 1979 -19W. ) Data were taken from
the 198 I SCJ” JCR ‘“.

Number

01
Ioumd PapeIs

Nature (7.2) 2t
cell114.3) 20

N. Engl. J. Med. (14.2) 10

“Proc Nat. Acad. Sci. OS-Biol Se]. 9
(Not Available)

S., . . . . (6.2) 6
J. Exp. Med. (9.7) 5

J. B{ol. Chem. (S,7) 4
Anal. Biochem. (2.4) 2
Annu. Rev. Biochem. (26.7) 2
Circulation [6.8) 2
1. Celf Biof (8.9) 2
J. lmmunol. (6.1) 2
J. (nfec. Dis. (3.2) 2
Nucl, Acid. Res. (5.31 2
Amer. Heart J. (1.6) 1
Am Imem. Med. (5.8) 1
Ann. Rev. Neurosci. (1 1.7) I
Annu Rev. Physiol. (6.3) 1
Arch. Gen. Psychiat. (5.1) 1
Biochem. Biophys. Res Commun. (2.9) I
Biochcm. J. (3.2) I
Blood (5.o) 1
Bri! Med. J. (2.9) I
Collagen Rd. Res. (Not Available) 1
Lancct (9.0) I
Neuroscience (4.4) I
Physiol. Rev. ( 15,51 1
Stand. J. Immu”ol. (3.5) I
Trends Biochem, Sci. (2.3) 1

“ln 1980, the pmmal Pmc Nac A cad. Sci. US split into two
sections. The 1981 impact factor for Proc Nat Aced Sri
US is 8.7.

studies, both because there are so many
papers published in these fields, and
because papers in these fields cite an
average of about 30 references per pa-
per.T There are afso significant differ-
ences in the ages of papers cited. But it is

the higher than average quality that ac-
counts for the fact that these same jour-
nafs regularly publish the cream of the
crop.

The authors in this study were affiliat-
ed with 83 institutions located in nine
countries. Table 5 lists these institutions
in order of the number of papers in
Table 1 that they produced. The US ac-
counts for 58 institutions, more than
two-thirds of the total. In our study of
the 1980 papers, 47 of the 78 institutions
represented were located in the US.

Seven of the institutions in Table 5 are
located in the Federal Republic of Ger-
many. Switzerland and the UK have five
each. France has two institutions;
the Netherlands, two; and Italy, two.
Japan and Sweden each have one insti-
tution.

All of the papers in Table 1 were writ-
ten in English. Nevertheless, authors of
nine nationalities have papers in this
study. Table 6 shows the number of pa-
pers authors from each country pro-
duced. US authors appeared on 79 pa-
pers. Of these, fully 72 papers were writ-
ten by US authors alone. The rest were
coauthored with scientists from the Fed-
eral Republic of Germany, Italy, the
Netherlands, the UK, and Switzerland.

The list of research fronts in Table 2
provides a good indication of those sub-
jects of special interest to life scientists
in 1981, Some of the research frents are
more heavily represented by papers in
Table 1 than others. In fact, four re-
search fronts contain four each of the
highly cited papers as core documents,
perhaps indicating intense activity in
these areas.

Research front #81-0397, “Transcrip-
tion initiation and termination in eu-
karyotes, ” contains four papers in thk
study as core documents. All are con-
cerned with the conditions under which
genetic transcription can occur. Briefly,
“transcription” refers to the formation of
messenger RNA from information en-
coded in a segment of DNA. Two papers
in this group were produced by the Uni-

308



Tdde 5: Institutional affiliations of the authors cm fhe fist
ranked in descending order of number of limes they ap-
pear in Table 1.

Univ. Cafiiomia 13
Los Angeles 6
San Francisco 4
Davis 1
Harbor Med. Ctr.. Torrance I
La Jolfa 1

Harward Univ., MA 10
Sch. Med. Boston 4
Biol. Labs., Cambridge 3
Gibbs Lab., Cambridge 2
Sch. PubL Hlth., Boston I

National htstitmes of Health, Bethesda, MD 9
NC1 s
NIAID 1
NIAMDD 1
NIDR I
NIMH 1

Massachusetts Inst. Technology, Cambridge, MA 6
California Inst. Technology, Pasadena, CA
Hutchmson Cancer Res. Ctr., Seattle. WA
Memorial Sloan-Kettering Cancer Ctr,,

New York, NY
Ortho

Pharmaceut. Corp., Raritan, NJ
Diammst. SYst. Inc.. Westwmd, MA

Stanfor~ Univ., “CA
Sch. Med.
Howard Hughes Med. Jnst. Lab.
Dept. Biol. Sci.

Columbia Univ., New York, NY

6fRC, UK
Nat. Jnst. Med. Res., London
Lab. Mol. BioL, Cambridge

Rockefeller Univ., New York, NY

Safk Inst. LMoLStudies, San Diego, CA

SUNY NY
Dept. Biol. Sci. & Ctr. Biol. Macmmol.,
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versity of Strasbourg, Institute of Biologi-
cal Chemistry, Laboratory of Eukaryotic
Molecular Genetics, & Unit 184, lWolec-
ular Biology and Genetic Engineering
Group, in Strasbourg. The paper by
C. Benoist and P. Chambon, published
in Nature, examines transcription in sim-
ian virus 40 (SV40) genes. It received 135
citations in the two-year period, making
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Table 6: National affiliations of the authon of the 198 I liie
sciences papers most cited in 1981-1982. A = total number
of papas on wfdcb each nation’s authors appeared
B= number of papers coauthored with scientists from
other countries. C=nationality of coauthors.

Country A B c

us 79 7 FRG, Italy, Netherlands, UK.
Switzerland

FRG 8 2 Switzerland, US
Switzdand 8 2 FRG, US
UK 83US
France 40
Netherlands 3 2 Italy, us
I[aly 1 t Netherlands, US
Japan 10
Sweden 10

it the fiith most-cited paper in thk study.
The paper by R. Breathnach and Cham-
bon in Annual Review of Biochemistry
surveys the literature on “split genes.”
Transcription genes are divided, or
“split,” into nucleic acid sequences to be
transcribed, called exons, and se-
quences which separate the exons,
called introns.

Of the four papers in Table 1 which
are core documents for research front
#82-0273, “Isolation and characteriza-
tion of oncogenes and other cellular
transforming genes transformed by vari-
ous viruses, ” three concern avian leuko-
sis viruses (ALVS). These tumor-caus-
ing RNA viruses are of interest to re-
searchers in part because unlike other
RNA tumor viruses, they lack discrete
“transforming genes, ” which trigger tu-
mor growth. The paper by W.S. Hay-
ward and B.G. Neel, Rockefeller Uni-
versity, New York, and S.M. Astrin, Fox
Chase Cancer Center, Philadelphia,
concludes that ALV promotes tumors by
activating the c-myc gene contributed to
the cellular DNA by another virus,
known as MC29. This paper, published
in Nature, is the second most cited in this
study, receiving 152 citations during the
two-year period.

Alf four of th~ study’s core papers in
research front #82-0532, “Characteri-
sticsof genes encoding mouse transplan-
tation antigens,” discuss the major histo-
compatibility complex (MHC) and the
various proteins MHC encodes for.

MHC is a series of genes which play a
fundamental role in immune responses.
The two papers by M. Steinmetz,
California Institute of Technology, and
colleagues examine transplantation anti-
gens, one of the groups of MHC pro-
teins, which define the determinants of
each individual’s immunologic “iden-
tity,”

Of special interest is the appearance
of research front #82-1578, “Kaposi’s
sarcoma and other cancers in homosex-
ual men.” Kaposi’s sarcoma, an other-
wise rare form of skin cancer, is one of
the “opportunistic” diseases which strike
victims of acquired immune deficiency
syndrome (AIDS). Four core papers
from this research front appear in
Table 1. They describe other opportu-
nistic diseases, such as disseminated
viral diseases and a rare protozoal infec-
tion, pneumocystis can”nii pneumonia,
which afflict AIDS victims. Given the
enormous public concern, not to men-
tion publicity, that AIDS has engen-
dered, we will no doubt see a prolifera-
tion of related research fronts in the
years to come.

The most-cited paper in this study, by
J. Messing, University of California,
Davis, and colleagues R. Crea and P.H.
Seeburg, Genentech Inc., San Francis-
co, is a core document for two research
fronts: #81-0216, “DNA sequences of in-
dividual genes”; and #82-3276, “Nucleo-
tide sequences of DNA from viruses, mi-
tochondria and other structures.” The
paper, pub fished in Nucleic Acids
Research, describes a new method for
use in DNA sequencing, that is, deter-
mining the nucleotide sequence of a
strand of DNA. The paper was cited 156
times in the period 1981-1982.

Two papers in Table 1received 142ci-
tations each, tying them for the third
most cited in this study. One of these is
by S. Anderson and colleagues, MRC
Laboratory of Molecular Biology, Cam-
bridge, UK. The paper, published in Na-
ture, is a core document for research
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front #82-0552, “Analysis of the location
and sequence of cytochrome oxidase
gene in mitochondna.” The paper pre-
sents the entire nucleotide sequence of
human mitochondria DNA, Mitochon-
dria are the rod-shaped structures withkt
cells which are responsible for celf res-
piration. The work by Anderson and
colleagues represents a landmark in de-
finhg a complete human genome. Their
paper is also interesting because it inves-
tigates a nonnuclear form of DNA.

Also receiving 142 citations during the
two-year period is the paper by B.J. Car-
rolf and colleagues, University of Michi-
gan, Ann Arbor. It describes the use of
the dexamethasone suppression test
(DST) for diagnosing depressive illness.
Soon after thk paper was published,

DST was touted as providing a biochem-
ical marker for depression. I mentioned
it in an essay on depression publiihed in
Current Contents@ two years agog How-
ever, since that time, DST has become
controversial, and some now question its
effectiveness in diagnosing depressive
illness. g

The next essay in this series will ex-
amine the 1981 physical sciences papers
that were most cited in 1981 and 1982.

*****

My thanks to John Dale, Tom DiJu[ia,
and A bby Grissorn for their help in the
prepamtion of this essay. oW&r1s1
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