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In this essay, we identify the life sci-
ences articles published in 1980 that re-
ceived the most citations in 1980 and
1981. We have studied papers that be-
came highly cited soon after publication
for several years now. 1-3Papers that re-
ceive an immediate burst of citations
usually point to “hot spots” of science.
In the weeks to come, we will follow up
this essay with separate reports on the
most-cited 1980 papers in the physical
and chemical sciences.

Figure 1 lists 105 articles included in
this study, and the number of citations
they received in 1980 and 1981 are
shown. We try to limit the number of pa-
pers to about 100 because we can’t pro
tide more space in which to present
these studies of most-cited papers. The
least-cited paper received 52 citations,
and since seven papers were each cited
52 times we extended the list to 105
papers.

The papm listed in Figure 1 are inter-
esting because their impact was immedi-
ate. The average paper in this study re-
ceived 82 citations, 15 in 1980 and 67 in
1981. The most-cited paper received 345
citations. Keep in mind that most of the
4,000,W0 papers and books cited in Sci-
ence Citation Indexa (SCl@ ) each year
receive about one or two citations.

The articles fall into 17 broad subject
areas, and they are arranged in alphabet-
ical order by first author within each
category. We do this to discourage in-
vidious comparisons based on indhidual
citation rates. All of these papers have
had a significant impact on their fields.
But we are not in a position to judge if

certain papers are “better” relative to
any other. And, of course, many other
papers wilf eventually prove to have
equal, or even greater, impact in later
years due to a variety of factors.

Eighty-three of the 105 articles in th~
study are already included as “core”
documents for ISZ/BIOMED@ research
fronts. They are indicated by the re-
search front numbers following the bib-
liographic information in Figure 1. A re-
search front is created when a group of
current papers cite one or more papers
identiled as the core for that topic. The
majority of the papers in Figure 1 have
already been incorporated into the core
literature of their fields.

Table 1 lists the names of the research
fronts that include two or more papers in
this study as core documents. A com-
plete list of research front names can be
found in the Index to Research Fronts in
ZSZ/BIOMED.d The numbers in col-
umn A correspond to the research front
numbers following the bibliographic in-
formation in Figure 1. The names are de-
rived from the words and phrases most
frequently used in the titles of research
front articles that cite the core docu-
ments. In fact, the research front names
are an alternative way of classifying the
papers in this study. They give you a
clearer idea of the papers’ cognitive con-
tent than classification by broad disci-
plinary categories.

There are a variety of reasons why 22
of the 105 papers in this study do not ap
pear as core papers in any of the thou-
sands of research clusters we identify
each year. The most obvious reason
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Ffg81re 1: The 1980 life sciences articles most cited in 19f3@1981. The aulhom’ addresses fofJow each citation, Code numhcrs
indicate the ISI/BIOMED” rewarch front specinf ties for which dw.se are core papers. Asterisked code numbers indicate

papers included in research f,onfs as tiring papers. A=number G4 citations in 1980. B=nurnfm of citations in 1981.
C= total number of cifaticns for 1980 and 1981.
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by blockktg fffment elongation. J. Cell Bio/. &l:455-60, 1980. Jobns Hopkins Univ., Dept.
Biophys., BnItimore, MD. 804311; 81-OWIS

10 45 55 Unwin P N T & Zampighi G. Structure 01 tbe @tctkon between mmmunkattmg celb.
Nature 283:545-9, 1980. MRC Lab. Mol. Biol., Cambridge, UK; Duke Univ. Med. Ctr., Durham,
NC. 81-0202

Leukouknes

2 71 73 Ford-Hutcbinson A W, Bray M A, Doig M V, Shipley M E & Smith M J H. Lenkotrkmz B. a potent
ckemokfnetk and aggregattug substauce rekased from polymorpkonuckar kokacyte.
Nafurv 286:264-5, 1980. King’s COIL Hosp., Sch. Med., London, UK, 81-0371

7 51 54 Lewis R A, Austen K F, Dmzen J M, Cfark D A, Mariat A & Corey E J. Slow reacdng s.bsfamca 01
anapbykxfw kdentffkatkm 01 Jenkotrfenes C-J and D from kwtan rmd mt sources.
Proc. Naf, A cad, Sci. US—Bio/. Sci. 77:3710-4, 1980, Hamard Univ.. Sch. Med. & DepI. Cbem.,
Cambridge; Brigham & Women’s Hosp., Boston, MA, 81-0371

24 42 66 Morris H R, Taylor G W, Piper P J, Samhoun M N & Tippins J R. Slow mctfns sttbstsnceo (SRSDh
!ke sttuctnre Jdendfkatfon al SR.% hum mt basophti leukaemfa (RkfL-1) ceffa.
Prostoglundin$ 19:18>201, 19S0. Imperial Coil., Dept. Bbcbem.; Royal COIL Surg., Inst. Basic
Med. Sci., London, UK. 80.0343; 81-0371

17 46 63 Morrix H R, Taylor G W, Piper P J & Tippins J R, Structme of sJow-reactkng substance of

IIMPhyk* from L@Iw8-pfg lung. Nature 285:104-6, 19&3. Imperial CoU., Dept. Bimhem.;
Royal Coff. Surg., Inst. Basic Med. Sci,, Lo”don, UK. 80-W) 43;81-0371

24 60 84 Oming L, Hammarstr6m S & Samuefsson B. Leukotrkne DI ● *W reactfng substance from rat
basopkffk Ieukemfa ceffs. Proc. Nat. A cad. Sci. fJS-Bio/. Sci. 77:2Q 14-7, 1980. Karolinska Inst.,
Dept. Chem., Stockholm, Sweden. 800343; 81437 I

II 44 55 Samuekwon B & Hammarstriim S. Nomencfanme for Ieukouknes. Prostagl.ndim 19:645-8, 1980.

Karolinska Inst., Dept. Chem., St.xkhohn, Sweden. 81-0371

Neumbfol~

7 55 62 Brnestrup C, Niefsen M & Ofsen C E. Urktary snd bmfm p-cmbofkue-3-ca*oxyktea u potent
hddbftora of bmko benzodhephe receptors.
Proc. NIX Acad. Sci. US—Biol. Sci. 77:22&3-92, I’?&l. A S Permssn, Biochem. Dept., Soeborg:
St. Hans Hosp., Roskflde; Royrd Vet. Agr. Univ., Copenhagen, Denmark. fif 4852

11 41 52 Gantsc R, Hofzer P & Lembeck F. Decrease of mtb$tnmce P fm prfmmy dferent neuron= ad
fmpakmemt of ncumgenk pffmma exrnvasatfon by capsakfm
Brir. J. PhmImaco/. 6&207-13, 19W. Univ. Gi-az, Dept. Exp. ~ln. Phmmacol., Graz, Austria.
81-0674

24 142 166 H6kfelt T, Jobansson O, Ljungd.ahl ~. Lundberg J M & Schul!zberg M. Peptfdergk ne!wmtes.
Nature 284:515-21, 1980, Karolinska Inst., Dept. Histol., Stockholm, Sweden. ●81-0246

18 43 6 I Kent R S, De Lean A & Lefkowiiz R J. A qunntftrdfve mafysls of beta-atkenergk receptor
Smeractkom: resrdutfon of fttgh and fow afffnfty statw of the receptor by compater modefkg of
Ykgxndbbtdhtg dam. Mol. Pharmnco/. f7: 14-23, 1980. Howard Hughes Med. Inst., Depts. Med. &
Biocbem.; Duke Univ., Med. Ctr., Durham, NC. t3@2240

15 39 5-4 Kimum S, Lewis R V, Stem A S, Rossier 1, Stein S & Udenkiend S. Probable p-mom of
[bn]enkepksdfm and [MetJenkepkafkn h adrensf mwkdfw peptkdea of 3-5 Mfcdrdtom.
Proc. Nat. Acad. Sri. US-ffiol. Sri. 77; 1681-5, 19&3. Roche Itwt, Mol. Bird., Nutfey, NJ, 8&1827;
81-1958

13 39 52 Lnbud L E, GJ[ D M & Lefkowitz R J. Agonist-promoted cqiktg ok tke fl-adrenergk receptor
wftk the gmnfne nucleodde regulatory pmtefn of tkte adenyfate eycfase system.
Proc. NaI. A cad, Sci. US—Biof. Sci. 77:7?5-9, 1980, Duke Univ. Med. Ctr., Durham, NC; Tufts
Univ.. Dept. Mol. BIoI. fdh’obIol., Boston, MA; Howard Hughes Med. Inst., Durham, NC.
8@2240; 81-2565

Interferon

1 51 52 Goeddcl D V, Yelverton E, Uffrich A, Heyneker H L, Miozzari G, Hofrncs W, Seeburg P H, Dull T,
May L, Stebbing N, Crca R, Mmda S, Mccandfiss R, Slomn A, Tabor J M, Gross M, Fmnikletti
P C & Pestka S. H- Iet?kocyle Intetfemn produced by E. cofk Ss bfofogfc$dfy astfve.
Nafure 287:411-6, 1980. Gcnentecb Inc., Dept. MoL BioL Org. Chem,, San Prancisco, CA; R-he
Inst. Mol. BioL, Nutley, NJ. 81-0136
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Jmerferon (coritfmaed

30 47 77 Knight E, Hunkapiller M W, Korant B D, Hardy R W F & Hood L E. Human Jfbrobfnst Jnterfero.:
~mfno ●dd anafysb and amfno termbtal amfmo acfd !-wpence. Science 20T 525-6, 1980.
E.]. du Pent de Nemoum & Co., Ctr. Res. Develop. Dept., Wilmington, DE: Calif. Insf. TechnoL,
Div. BioL, Pasadena, CA. 80-OWW 81-01%

22 65 87 Nagata S, Taira H, Hall A, Johnsrud L, Streuli M, Ecsd J, Boll W, Cantell K & Weissm.nn C.
SyIIthesfs Jn E. coti of ● polypeptfde wltb Jmm?m Jeukocyte JrAerf.ron mcthity.
Nature 2M:316-20, 19S0. Univ Zurich, Inst. MoJ, BioL, Zurich, Switzerland; Ctr. P.bl. Hlth. Lab.,
HeJsinki, Finland, 804XQ3 81 -OIL%

II 41 52 Taniguchi T, Mantei N, Schwarzslein M, Nagata S, Muramatsu M & Weissmann C. Hnmm Jeukocy[e
auf fkbmbfram knterferoms me stmctandfy refaced. Na mm 285; 547-9, 1980. Iapanese Fdn. Cnnccr
Res., Cancer Inst., Tokyo, Japan: Univ. Zurich, Inst. Mol. BioL, Zurich, SwitzcrJand. 814134

27 38 65 Zoon KC, Smith M E, Bridgen P J, Anfinsen C B, Hunkapiller M W & Hood L E. Amfno
termfna! zmqmence of the major component of hwman Iympfwbkstofd Interferon.
Science 207:527-8, 1980. NfH, NLAMDD, Bethesda. MD, Calif lnst. Technol,, Div. B~ol.,
Pasadena, CA 80-0603; 81-0136

Pbarmscdogy

5 48 53 Antman E, MuUer J, Goldberg S, MacAlpin R, Rubcnfire M, Tabatznik B, Liang C-S,
Heupler F, Acbuff S, Reichek N, Geltman E, Kerin N Z, Neif R K & BraunwaJd E. Ntfedtpkc
thempy for coronary-artery spasm. N. Engl. J .& fed 302:1269.73, 1980. Brigham & Women’s
Hosp.; Harvard Univ., Sch. Med. & Sch. PubJ. Hlth., Boston, MA. 81.0247

6 51 57 Klotz U & Reimann 1. DebIyed ckamnce of dfaze.psm due 10 cfnsetfdfnc.
N, Eng/, J .&fed 302:1012-4, 19S0. Dr. Marg.arete Fischer-Bosch Ins!. KJin, Pharmakol., SI”itgart,
FRG, 81-1507

17 51 68 Powles R L, Clink H M, Spence D, Morgcnstem G, Watson J G, Selby P J, Woods M, Barrett A,
Jameson B, S]oane J, Lawler S D, Kay H E M, Lawson D, McElwain T J & Alexander P.
Cyclospmfn A to prevent gmff-vemua-heat dfaaase JB mm! affer affoge~k bon-e-marrow
tranapJsntatfon. Lancet f :327-9. 1980. Insf. Cancer Res., Laukaemia Unit; Royal Marsdcn Hosp.,
Sutton, UK. 81-066d

18 39 57 Priebe H 1, SkiJlman J J, Bushnell L S, Long P C & SiJen W. Antackf versus cfmsffdfm km
preventing acute gmtmfntewfar.f bfsedkg. N. Engl. J Med 302:42&30, 1980. Ha ward Univ., Sch.
Med.: Beth Israel Hosp., Dept. Surg., Boston, MA. 81-2114

23 74 97 Tdhman J F, Pad S M, Skolnick P & Gallsger D W. Recepfom for the age of ●axfety

pharmacology of the benmdfazepknas. S<tence 207:274-81, I’W3 NJH, NIMH & NIAMDD,
Bethesda, MD. “81-0331

Gdmadufba

88 257 345 Cheung W Y. CaJmodwffu pfays s plvoml role 61 celJnlar mgtdatkm. .$cze.ce 207:19-27, 1980
St. Jude Chddrens Research HospitaJ, Memphw TN, 81-118[

IJ 99 110 KJee C B, Crcmch T H & Richmm P G. C.lnmdnffa. Ann. Rev. ffmchem 49:489-515, 1980. NDJ,
NCI, Bethesda, MD, 81-118J

13 133 146 Means A R & Dednmn J R. GJmmfuJfn-an Jmmceffufu cdcfom receptor.
Noture 285:73-7, 1980. BayJcIr COIJ. Med., Dcpt, Cell Bid,, Houston, TX, 81- IJ81

23 55 78 Watterscm D M, Shmief F & Vanam.m T C, ‘fle cc.mpfe!e amklo acid sequence of tbe
&2+ .depndant modufator protefn (cnfmcdtdhd of bovfne bmfm

J Bio/, Chem. 255 %2-75, 19&l Duke Univ. Med. Cm., Durham, NC. 81-1458

EmJocrfnology

21 69 ‘Xl Davies P J A, Davies D R, Levmzki A, Maxfield F R, MiJhaud P, Willingham M C & Pa.wan f H.
T~gJmamfnam b ewentkJ h receptor. medfmed endocytosfs of a.2.macrogle!mffz ●nd
polypeptfde hozmonea. N@ure 283:162-7, 19UJ NJH, NCI, Bethesda, MD. S0-01%; 81-1431

21 54 75 Pradayrc.1 L, JornvIIll H, Mutt V & Ribet A. N-term bmfly exten~d somatostatku tbe prfutary
stmcture of mmatodatfn.28. FEBX LeIr. 109:55-8, 19S0 KamJinska Inst.. Depts, Chem, 1 &
Biochem. H, Stockholm, Sweden; INSERM, Paris, France. S!Q0246; 8 [-0869

31 13 I 162 RcdbeO M. The role of hormone receptom rmd GTP.regtdstory protefm b membrane transducd.mh
Nafure 284:17-22, [98(3 Nfff, NL4MDD, Bethesda, MD. “81-fWW

2 55 57 ROSS E M & Gilmm A G. Blochemkaf pmpertkes of hormone-sensJtlve adenykte Cycla$e.

,4 n.., Rev Biochem, 49:533-6.4, 1980. Univ. Virginia, Sch, Med., Charlottesville, VA, “81-0690

Bacteriology

4 53 57 Fox G E, Stackebrandt E, Hcspcll R B, Gibson f, Mrmiloff J, Dyer T A, Wolfe R S, Balch W E,
Tanner R S, Magrum L J, Zablen L B, Blakemore R, Gupta R, Bonen L, Lewis B 1, Stahl D A,
L“ehrsm K R, Che” K N & Woese C R. Tbe phyfoBeny cd prokaryotem Science 209:457-63, 1980.
Univ. Illinois, Depts. Cc-net, Develop., Dairy Sci, & Microbial,, Urbana, IL, Univ, Ho”s[ on, Dept,

Bbphys. Sci., Houston, TX; Tech. Univ. Munich, Dept, Mlcrobflol., Munich, FRG: Cornell Umv.,
Sect. Biochcm. MoJ. Cell. Bid., Ithaca, NY; Univ. Rochester Med. Ctr., Rochester, NY; A.R.C,
PLant Breeding Inst.. Cambridge. UK; Univ. New Hampshire, Dept. Mtcrobml., Durham, NH:
Ddhomsie Univ., Dept. Bioch em,. Halifax, Canada: Nat. Jewtsh Hosp., Denver, CO: S!anford
Univ Med. Cm Stanford, CA, .8c-2209
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fktertology (cottdn.ed)

14 77 91 Skerman V B D, McGc.wan V & Sneath P H A. Approved ffats 01 bacterfd mamas.
Int. J. SW. Bact, 30:225-420, 1980. Univ. Queensland, Dept. Microbiol., St. Lucia, Australia;
Univ. Leicester, MRC MicrobioL System. Unit, Leicester, UK. 81-25436

5 S3 58 Twigg A I & Shermtt D, Tmm-.ompfementable copy.number mtwama of pfmmkd Colf?l.
Nafurw 283:216-8, 1980. Univ. Sussex, Sch. BioL Sci., Brighton, UK.

Bfocbem&y

6 70 76 Bomstein P & Sage H, %?acturdy dbdnct collagen types. Annu. Rev. Biocbn 49:957-lfXJ3, 1980.

Univ. Washington, Depts. Biochem. & Med., Seattle, WA. .81-0594
6 46 W Little J W, Edmiston S H, Pacelli L Z & Mount D W. Ckavage of tbe Escher&h6z-cou fa A

protefn by tbe recA proteme. Pmc, Nat. Amd. SC;. US—Biol. Sci. 77:3225-9, 19S0, Univ. Arimna,
Sch. Med., Tucson, AZ. 81-0108

8 51 59 Pearfstein E, Gold L 1 & Garcia-Pardo A. Ffbronectim . revkw of h structure and bkdogfcaf
●ctkvky. Mo(. Cef/, Bioch em. 29:103-28, 1980. New York Univ.. Med. Ctr,, New York, NY,
“81-0125

Omcology

9 51 60 Driedger P E & Blumberg P M. Specffk btmlfng of phoebol ester tumor promotem.
Pmt. Nar. A cad. Sci. US-Biol. Sci. 77:567-71, 19S0. Haward Univ., Sch. Med., Boston, MA.
81U245

20 67 87 Pcste G & Pidler 1 J. W pmbogenesb of cancer meta$tasb. Nafum 283:139-46, 1980.
Roswell Park Memorial Inst., Dept. Exp. PatboL, Buffalo, NY; NJH, NCI, Frederick Cancer Res.
Ctr., Frederick, MD. 81-1764

8 47 55 Talmadge J E, Meyers K M, Prieur D J & Starkey J R. Role of NK cefb fa tumomr growth
and metmtasls fm helm mke. Nature 284:622-6, 19S0. Washim ton State Univ., Dem. Vet.
Microbiol. PatboL &-Dept. Vet. Compar. Anat. Pbarmacol. ~hysiol., Pullman, WA. 81-1214

would be the “uniqueness” of a paper.
That is, other papers in the same field
may not yet have reached the required
minimum citation threshold to appear in
a cluster. For more on ISP’s co-citation
clustering methods, see my earlier
essays.s

However, all but one of these 22 pa-
pers do appear as citing papers in
ISI/BIOMED research fronts. They are
indicated by the asterisked research
front numbers in Figure 1. Table 2 lists
the names of these research fronts. Un-
doubtedly, when we do the 1983 edition
of ISI/BIOMED, these papers will also
be part of the core document descrip-
tions.

Only four of the articles in Figure 1 are
single-author works, This is the lowest
number of single-author works since we
began this series in 1970. For example,
the number of single-author works in
1977 was eight; I 11 in 1978;2 and seven in
1979.3 These data reflect the well-known
fact that science is becoming an increas-
ingly collaborative enterprise.

Twenty-seven papers in Figure 1 list
two authors, 23 have three, 14 have four,
and 17 have five authors. Seven papers
have Sk authors, five have seven, and

two have nine, One paper each lists 11,
14, 18, and 19 authors, and two papers
have 15 authors.

Thirty-nine authors have more than
one article in Figure 1. Two authors,
L. Hood and S.F. Schlossman, have sev-
en papers each. One has six—
E.L. Reinherz. K. Calame and P. Early
appear together on four papers. seven

authors-P. Chambon, M. Davis,
G. Goldstein, P.C. Kung, T. Maniatis,
J. Rogers, and R. Wall-each have
three papers. Twenty-seven authors
have two papers on the list.

Table 3 lists the 22 journals that pub-
lished the most-cited articles in this
study. Only three journals account for
two-thirds of the papers. They are
Nature (33 papers), Cell (19), and Pro-
ceedings of the National Academy of
Sciences of the USA—Biological Sci-
ences (18). The same three journals have
dominated our studies of most-cited life
sciences articles since 1978. This reflects
a bias in citation-based studies that I’ve
pointed out many times. Fields like
molecular biology or biochemistry are
more visible in these studies because
there are so many papers published in
these fields and these papers cite an
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Tabfe It The 1980 and 1981 research fronts which ccmdain at
kast two of the 19W most-cited life sciences papem 8$
com documents. A = research front number, B= research
front name. C= number of 19KI most-cited oaoms in the. .
core of each research front,

A

N3-0019

tWMX1.43

eo’0359
&3’0373
804462

80-0493
80.0594
8W3603

01573

SO-2240

80-2334

81@M2
814318
8 I-C039

81-0108
81Q136

81-0155

81-019U

814211

8 1432B7

814371
81-0397

81-0684

81-1181
81-1554
81-1837

81-2489
81-26fll

B

Transfcnmmtion by and transcription of
carcinogenic viruses
Leukotrienes and slow-rcscdng substances
of anaphyfaxia
Gene-refeted Hb discaws md thalas-semis
Gene sequences and structure in eukaryotes
DNA gyrase, supercoifing, and DNA
replication
T-RNA gene transcription
Mcdecufar genetics of 18 complexes
Molecular genetics, cloning methods and
antitumor effects of interferon
Mcmocfonal antibodies reactive with human
c ytotoxic T-cells in lymphoc ytic
malignancies
Binding pro~rtics of adenyfate cyclase
coupled p-adrenergic receptors
Recognition of intervening sequences m m
alternative to RNA splicing
SmrJf motecu!ar weight nuclear RNA
Sarcoma virus transforming proteins
Organization, rearrangement and Ig gene
expression
E-cofi recA protein activities
Stmctuml studies of fibrobIast and
leukocyte interferon genes
IBM p-chaii expression in B-ceU
differentiation

Proviral DNA of retrovims, chromosome
‘integration and RNA viral transformation
Topoisomertwes, gyrmes and proteins
controlling DNA structure
Confonnational studies of DNA and
synthetic polyrmcleotides
f-eukotriene~ and fi~xygenasc pathways
Transcription initiation and termination in
eukaryotes
DNA methyfation and cellular
differentiation
Binding and activities oi calmodulin
Rep+ated sequences in DNA
Genetic chamcterizadon of pseudogcnes
T-ceff imbalance in disease
!?.ukmyote gene transcription in vitro

c

2

3

3
2
2

3
6
3

2

2

2

5
4
7

2
5

2

3

2

2

6
2

2

3
2
2
2
2

average of about 30 references per pa-
per. Thus, the journals that publish a
high proportion of papers in molecular
biology or biochemistry will dominate.

The authors in this study were affiliat-
ed with 78 institutions in 14 countries.
Table 4 lists these institutions in order of
the number of times they appeared in
Figure 1. The US accounts for 47 institu-
tions, and nine are in the UK. Denmark,
the Federal Republic of Germany, Swe-
den, and Switzerland each have three in-
stitutions. Two institutions each are
located in Australia and France. Aus-
tria, Canada, Finland, Italy, Japan, and
the Netherlands each have one.

TaMe 21 IWBIOMHY research fronts in which 1980 mot.t-
cited fife sciences papers appear as citing paprs.

“80-2179

“80-2209

.81-CIJ32
“81-0125
.81.0141

‘81416-4
“8143246
“8 [-0295
“8143331
“81-0345
“81.0425
‘8143428
“81-0S94

“8146%

“81-1705

RNA-polymemse and promolor interactions
during transcription in E-coli
Evcdution of biochemical patbwan using
methanobacterium
SmaU molecufar weight nuclear RNA
St ructurc and function of fibronectin
Sodium butyrate and other inducers of ceU
differentiation
Prostagfandins and immune defense to cancer
Cholecystokinin receptors in brain
Mechanism of transpmom
Bemzodiazepine-binding and GABA receptors
Protein Ic-dization in E-cofi membranes
Terminal deoxymucleotidyl trm.sfmase activity
Defects in the fl-gfobin $ene in p-thafas$emia
Isolation, c@’acterization, and cytologic roles
of colfagen
Regufatmy component of adenylate cyclase
and cholera toxin-dcpendenl ADP rifmsylation
Anti8ens specific for T-cell $ubpopulations

I should point out that the two French
institutions actually comprise several na-
tional institutes. The Institut National de
la Sant6 et de la Recherche Medicale
(INSERM) includes about 200 research
units and groups. Authors on five papers
in this study were affiliated with
INSERM. Alf but one were produced at
the Molecular Biology and Genetics
Unit (Unit 184) of JNSERM. In our study
of the most-cited 1979 life sciences pa-
pe& none of the authors were from

INSERM.
The Centre National de la Recherche

Scientflque (CNRS) includes more than
ten national institutes, laboratories, and
scientific departments. Four papers in
this study listed authors from CNRS. All
four of these papers, by the way, were
coauthored with scientists from
INSERM. In last year’s study,3 two
papers listed authors from CNRS.

It is important to note that every one
of the papers in Figure 1 was published
in Engfish, even though they come from
14 dtiferent nations. Table 5 shows the
number of papers authored by scientists
from these countries. For example, US
authors were represented on 76 of the
105 papers in this study. Of these, 71
listed authors from the US afone—the
remaining five papers were coauthored
with scientists from Canada, France, the
Federal Republic of Germany, Italy,
Sweden, and the UK. Twelve papers fist-
ed UK authors, of which four were coau-
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. . -. .. . .
Tmbfe 3: ‘h 22 journals represented on the fiit of 105 19@JJ

fife sciences papers most cited in 19S0. 19S1. The numbers
in parentheses are the impact fectors for the joumak.

( 19.W impnct factor equals the number of citations re-
ceived by 197S- 1979 atikks in a journal divided by the
number of articles published by the journal during the
ssme pericd, ) Data were taken from the 19f!0 Journal
Cimtion Reports”, The figures at the right indkate the
number of papert from each journal which appears on the
list,

Nature (6.5)
cell (14.4)

“Proc. Nat. A cad. Sci. US-Biol. Sci. (Not Avaikble)
Science (5.7)
Ann., Rev. Biochem. (24.9)
N. Engf. J. Med. (14.2)
1. fmmunol. (6.4)
Prostagkndim (3.5)
AnaL Biochem, (2.2)
Brit. J. Haematol. (3. t)
Brit. J. Phatmacol. (4.5)
Clim kmn.nol. Jmmunopathol. (2.7)
FESS Lat. (3.0)
Int. J. Syst. Bact. (2.0)
1. Bid. Chem, (5.7)
J, Cell Siil. (9.7)
J. Exp. Med. (10.7)
Lancet (8.7)
MicmbioL Rev, (9.0)
MOL Cell. Biochem. (t .6)
Mol. Pharntacd. (5.0)
Nucl. Acid Res. (5.1)

33
19
18
7
5
5
2
2
1

1
1
1
1
1
1
1
1
I
1

“ In 19S0, the journal Pmt. Nat Acad, Sci, US split into
two sections. The 1980 impact factor for Proc. Not. A cad.

Sri. US is 8.8,

Tabk 4t The institutional affikktkns of the authors on the
fist. Institutions are fisted in descending order of tbe
number of times they appeared in Figure-l.

Hawatd Univ., Cambridge, MA
California fnst. Technology, Pasadena, CA
Univ. Caliiomia

Los Angeles
La J0116
San Franckco
Davis
SsntaCnu

NationalInstitutes of Health, Bethesda, MD
NCI
NJAMDD
NJMH

CNRS, Prance
Jnst. Cbim. Bid., Stmsbourg
Lab. Genet. Mol., Paris
Jnst. Pasteur, Paris

Sidney Farber Cancer Jn$t., Boston, MA
JNSERM, Park, France
Univ. J.atdon, UK

Jmperial College
King’s Coffege Hospital
Royaf Free Hospital
St. Btutbofomew’s Hospital

Duke Univ., Durham, NC
Katulhtska Jn.$t., Stc&hofm, Sweden
Sdk fnst. Bid. Studies, San Diego, CA
Yale Univ., New Haven, ~
MRC Lab. Mol. Bicd., Csmbrid@, UK
Ortbo Pharmaceut. Corp., Raritan, NJ

3
2
2
1
1

5
3
1

3
3
1

2
1
1
1

14
12
9

9

7

7
5
5

4
4
4
4
3
3

KOChe Inst. Mol. ttIO[. , Nutky, NJ
Univ. Wisconsin, Madison, WI
Univ. Zurich. Switmrland
Batcf Inst. Immunol., Switzerland
Brigham & Women’s Hospital, Boston, MA
Carnegie fnst, Washington, Baltimore, MD
CorrteU Univ., Ithaca, NY
Dalktousie Univ., Halifax, Canada
Howard Hughes Med. Jnst.

Durham, NC 1
San Francisco, CA 1

Imperial Cancer Research Fund. London, UK
Massachusetts Jnst. Technology, Cambridge. MA
Royal College Surgery, London, UK
Royal Marsden Hospital, Sutton, UK
Stanford Univ. and Med. Ctr., CA
Univ, Wa.?hiigton, %attfe, WA
Washington Univ., St Louis, MO
A.R C. Plant Breeding Institute, Cambridge, UK
A S Ferrosmt, Sdmrg, Dettmmk
5kyfor Colt. Med., Houston, TX
Beth Israel Homital, Boston, MA
Central Public Health Lab., Helsinki, Finland
Cbiidren’s Hospital Med. Ctr., Boston. MA
City of Hope Nat. Med. Ctr., Duarte, CA
Cold Spring Harbor bb., NY

Dr. Margarete Fkcher-fkosch Inst. Klin. Pbarmttcol.,
Stut@art, FRG

E.I. du Pout de Nemours & Co., Wilmington, DE
Fox chase Cancer Ctr,, Philadelphia, PA
Gcnentecb Jnc,, San Frmcisco, CA
Hutchinson Cancer Ctr,, Seattle, WA
Inst. Cancer Research, Sutton, UK
Japanese Pdn. Cancer Research, Tokyo, Japan
JohIJs Hopkins Univ., Bakinmre, MD
Munich Tccbniial Univ., FRG
National Jewish Hospital, Denver, CO
New York Univ., NY
Purdue Univ., West Lafayette, IN
Rockefeller Univ., New York, NY
Roswelf Park Memorial Jnst., Bufklo, NY
Royal Vet, Agr. Univ., Copenhagen, Denmark
Scripps Clin. Rcs. Fdn., La Jotk, CA
St. Hans Hospital, Roskiide, Denmark
Tufts Univ., Boston, MA
Univ. Akbrmm, Bkmdngbam, AL
Univ, Amsterdam, Netherlands
Univ. Arizona, Tucson, AZ
Univ. Cbiiagol JL
Univ. Cofogne, FRG
Univ. Colorado, Denver, CO
Univ. Geneva, Switzerland
Univ. Genoa, My
Univ. Gmz, Austria
Univ. Houston, TX
Univ. J3Jiiok, Urbana, JL
Univ. Leicester, UK
Univ. New Hampshire, Durham, NH
Univ. New Mexico, Albuquerque, NM
Univ. Queensland, St, Luck, Australia
Univ. Rochester, NY
Univ. SUs-wx, Brighton, UK
Univ. Umei, Sweden
Univ. Uppsak, Sweden
Univ. Virginia, Cbarlottesvilfe, VA
Waker mtd Efka Hafl Inst. Med. Re*arch,

Victoria, Australia
Washington Stme Univ., Puffman, WA
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there.d with Australian, Canadmn, West
German, and US scientists.

As I said earlier, the papers in Figure 1
are assigned to 14 broad subject areas:
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molecular genetics, immunology, immu-
nogenetics, virology/viral oncology, cell
biology/physiology, leukotrienes, neu-
robiology, interferon, pharmacology,
cafmodulin, endocrinology, bacteriolo-
gy, biochemistry, and oncology. Molec-
ular genetics papers are subcategorized
into gene expression and regulation, nu-
cleic acid structure, glob in gene expres-
sion, and “selfish’ genes, to give a total
of 17 subject areas.

Fourteen papers in molecular genetics
are concerned with gene expression and
regulation. Most of them discuss genetic
transcription and splicing. The third
most-cited paper in thk study, by
M.R. Lerner and colleagues, Yale Uni-
versity, explains the role of “small nucle-
ar ribonucleoproteins” (snRNPs) in
splicing RNA. This paper was cited 56
times in 1980 and 151 times in 1981. It is
a core document in a 1981 research front
named “Small molecular weight nuclear
RNA,” and in a 1980 research front
named “Recognition of intervening se-
quences as an alternative to RNA spfic-
ing. ”

Eleven molecular genetics papers fo-
cus on nucleic acid structure. The sec-
ond most-cited paper is in thk group.
“Linkage map of Escherichia coli K-12,
edition 6,” by B.J. Bachmann and
K .B. Low, Yale University, is a 56-page
article published in Microbiological
Reviews. Cited 225 times in the
1980-1981 period, it has also been cited
192 times in 1982, reflecting the great
amount of activity in this field.

Five papers in molecular genetics dis-
cuss the evolution, structure, and char-
acterization of human globin genes. All
five were pub fished in Cell. Two others
concern “selfish’ genes, DNA sequences
that appear to have little or no function
beyond their own survival in the cell.
These two papers appeared side by side
in Nature.

Ten papers in this study are in immu-
nology. Seven of them list S .F. Schloss-
man, Harvard University School of
Medicine, as an author. And six of these
lit E.L. Reinherz, also of Harvard, as a
coauthor. As in earlier studies, almost

Table 5: National affiliations 01 the authors of the 1980 fife
sciences papers most cited in 19SC-1981, in order of the
totaI number of papers on which each nation’s authors aF-

~ared (c Olumn A). B= num~r of papas coauthored
with scientists from other countries, C = nationality of

Coumly

us

UK
Sweden
Switzerland
France
FRG
Australia
Canada
Austria
Denmark
Finland
Italy
JaPan
Netherlands

AB

76 5

12 4
63
63
52
31
21
21
10
10
11
II
!1
10

c

Canada, France. FRG, Italy,
Sweden & UK
Australia, Canada, FRG & US
France, Switzerland & US
Finland, Japan & Sweden
Sweden & US
Canada, UK & US
UK
FRG, UK & US

Switzerland
us
Switzerland

all of the immunology papers concen-
trate on T-cells, which constitute the
cell-mediated portion of the immune
system.

Nine papers are classified under im-
munogenetics. Afl of them discuss im-
munoglobin, the protein that acts as an
antibody. More than half of the immu-
nogenetics papers list L. Hood, Califor-
nia Institute of Technology, as an au-
thor. Seven papers in th~ group are core
documents in research front #81-0039,
“Organization, rearrangement and Ig
gene expression.” The other two papers
are in research front #81-0155, “IgM
~-chain expression in B-cell ddferentia-
tlon.”

Viology accounts for nine most-cited
1980 papers. Ahnost all relate to viruses
involved in cancer—five papers are on
tumor viruses and two are on leukemia
viruses. They are included as core docu-
ments in two research fronts: #81-0018,
“Sarcoma virus transforming proteins”
and #81 -0190, “ProViral DNA of retrovi-
rus, chromosome integration and RNA
viral transform ation. ”

There are six papers in cell biol-
ogy/physiology. The fourth most-cited
paper is included here. That paper, by
E. Lazandes, California Institute of
Technology, discusses the cellular func-
tion of intermediate filaments. It re-
ceived 181 citations in 1980-1981.
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Six papers identify and characterize
various kinds of Ieukotrienes. Also
known as “slow-reacting substances of
anaphylaxis” (SRS-A), leukotrienes are
involved in asthma and other allergic re-
actions. Alf six papers are core docu-
ments in research front #81-0371, “Leu-
kotnenes and lipoxygenase pathways.”

Six papers are in neurobiology. Only
one of them deafs with enkephalin, an
endogenous opiate. In our 1977 study of
most-cited life sciences papers, 111 dealt
with endogenous opiates; in 1978,’2there
was one; and last year,s there were four
papers on this topic.

Five papers d=cuss the structure and
synthesis of interferon. All are core pa-
pers in research front #81-0136, “Struc-
tural studies of fibroblast and leukocyte
interferon genes. ”

Pharmacology accounts for five pa-
pers. Three of these discuss drug thera-
pies for various aihnents-anxiety, cor-
onary artery spasm, and gastrointestinal
bleeding. One paper discusses the effec-
tiveness of a powerful new immunosup-
pressant for preventing graft-versus-host
disease after bone marrow transplanta-
tion. The last pharmacology paper
details the interaction between two
widely used drugs, dlazepam and cimeti-
dine.

Four papers are on cahrfodulin, a pro-
tein involved in the regulation of calci-
um metabolism. The most-cited paper in
this study, by W .Y. Cheung, University
of Washington, Seattle, details cafmod-
ulin’s role in cellular regulation. It
received 88 citations in 1980, 257 in
1981, and 208 in 1982.

There are four papers in endocrinol-
ogy. The one by M. Rodbell, National
Institutes of Health, received 162 cita-
tions. It presents an explanation of the
role hormone receptors play in regulat-
ing adenylate cyclase. Adenylate cyclase
is an enzyme system located in the cell
membrane that binds with hormones
and neurotransmitters.

Bacteriology, biochemistry, and on-
cology each contributed three papers.
One of the bacteriology papers lists
19 authors. It gives the developmental
history of proka~otes, organisms with-
out a defined nucleus that reproduce by
cell division. The 19 authors of this
paper are affiliated with ten institutions
in four countries.

I’m sure most of the papers identified
in this study wilf be highly cited for sev-
eral years to come. Citation frequency
within a few years of publication is a reli-
able indicator of a paper’s liietime cita-
tion expectancy. Incidentally, if you
would like to find out what current pa-
pers are assigned to any ISI/BIOMED
cluster, you need only dial up the 1S1
Search Network and key in the appropri-
ate research front number.

The next essay in thw series will ex-
amine the 1980 physical sciences papers
most cited in 1980 and 1981.

*****

My thanks to Dorothy Silver and
A[fred Weiljams-Dorof for their help in
the prepamtion of this essay.
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