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While many papers achieve high im-
pact over a long period of time, others
have more immediate impact. One mea-
sure of that immediacy is citation fre-
quency. If a paper is highly cited short-
ly after publication, it usually indicates
that a new, active area of research is de-
veloping. or it may indicate a controver-
sial topic.

Providing lists of fast-track papers,
however, does not necessarily identify
the most “important” publications. AS
we have shown before, many significant
papers eventually achieve high and long-
-lasting impact. The reasons for their de-
layed recognition have been discussed
earlier. 1 And we intend to discuss this
phenomenon in more detaif in the fu-
ture. Nevertheless, citation frequency
analysis can indicate the growth and de-
velopment of various fields, helping to
identify the “hot” areas of research. In-
deed, most of the 1983 papers included
in this study help form the core literature
of new research frents. These have been
identtiled through the .Sciersce Citation
Indexm (SCF ) and Social Sciences Cita-
tion Index@ (SSCF) databases.

The first study in this series was pub-
lished in 1979. It covered the most-cited
life-sciences articles of 1976.2 Many of
the articles in that study are still being
highly cited today, almost 10 years after
publication. In fact, over one-third of
those papers have become Chation Clas-
sics cited over 40U times. Of these, seven
authors have already published Citation
Classicm commentaries.

ThB essay discusses the most-cited
life-sciences articles published in 1983.

Table 1 lists the 102 articles in this study,
in alphabetic order by first author.
These articles averaged 96 citations, 20
in 1983 and 75 in 1984, and ranged from
200 to 64 citations.

To categorize these papers into broad
subject areas, we used ISF’s database of
research fronts.s Of the 102 papers, 95
are core to 48 1983-1984 SCVSSCZ re-
search fronts.

1983 and 1984 .SCf/SSCZ Research
Fronts

Table 2 lists the 20 fronts that include
at least two papers from Table 1 as core
documents. The research fronts are
named by using key words and phrases
in the titles of the citing papers. This re-
sults in names that are more detailed
than broad subject headings such as
“acquired irnmunodeficiency syndrome”
(AIDS). The size of a research front is
determined by the number of published,
or citing, documents. This year’s study
includes “popular” fronts as large as
2,445 papers (#84-2565) to “small” ones
of 143 papers (#84-0576). Ths last front
was identfled by four core papers, two
of which are found in Table 1. The other
two papers were published in 1982.
There were 37 core documents for the
front on “Nucleotide sequences, DNA
structure and gene expression in Esche-
richia coli, yeast and other systems”
(#84-2565), but the number of papers
published is not necessarily proportional
to the size of the core.

(Text confirmedat the bottom Of page 10.)
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Table 1: The 1983 life-sciences articles most cited in the SCF, 1983-1984, fisted in alphabetic order by first
author. The authors’ addresses follow each citation. Code numbers indicate the 1983 and 1984 SC1/SSCP
rexarch-front specirdties for which these are core papers. A = number of 1983 citations, B = number of
1984 citations. C= total number of citations. D = bibliographic data.

ABC D

20 55 75 Adams I ~ Gerondakia S, Webb E, Corcormr L M & Cory S. Cellular rnyc oncogene is
altered by chromosome translocation to an immunoglobulin lUCUSin murine
plasmacytomas and is rearranged similarly in human Burkitt Iymphomas. Proc. Nat.
A cad, Sci. US-Bio/. Sci. 80:1982-6, 1983, Walter and Eliza Hall Inst. Med. Res.,
P.O. Roy. Melbourne Hosp., Victoria, Australia. 84-0211

17 50 67 Agranoff B W, Morthy P & Se@rr E B. Thrombin-induced phosphcdiesteratic cleavage
of phcrsphatidylinositol bisphosphate in human platelets. J. Bio/. Cherrr, 258:2076-8,
1983. Univ. Michigan, Mental Hlth. Res. Inst., Ann Arbor, ML 84-0319

24 69 93 Afftalo K, Schwab M, LkI C C, Varmus H E & Bkhop J M. Homogeneously staining
chromosomal regions contain amplified copies of an abundantly expressed cellular
oncogene (c-myc) in malignant neuroendocrine cefls from a human colon carcinoma.
Proc. Naf. A cad. Sci. US-Biol, Sci. 80:1707-11, 1983. Univ. California, Dept.
M1crobiol. Immunol., San Francisco, CA. 84-0576

9 57 66 Anderson J L, Marshafl H W, Bray B E, Lutz J R, Frederkk P R, Yanowltz F G,
Datz F L, Kfarraner S C & Hagan A D. A randomized trial of intracoronary
streptokkmse in the treatment of acute myocardisl infarction. N. EngL J. Med.
308:1312-8, 1983. Univ. Utah, CoIl. Med.; LDS Hosp., Cardiol. DIV., Salt Lake City,
UT. 84-0841

18 182 2tXl Bachmam B J. Lkrkage map of f3scherichia coli K-12, edition 7. Microbiol. Rev.
47:1 S0-230, 1983. Yale Univ., Sch. Med., New Haven, CT. 84-1S03

26 117 143 Banerjl J, Ohon L & Scbaffner W. A Lymphocyte-specWIc cellular enhancer is located
downstream of the joining region in immunoglobulii heavy chain genes. Cell
33:729-40, 1983, Univ. Zurich, Inst. Mol. Biol. II, Switzerland. 84-1737

31 142 173 Barre-Sfnorraai F, Chernmmr J C, Rey F, Nrrgeyre M T, Cbamaxet S, Gmast 1, Dauguet
C, Axfer-Bfkr C, Vezinet.Brun F, Rouzioux C, Rozenbmrrer W & Morrtagrder L.
fsolation of a T4ymphotropic retmvirus from a patient at risk for acquired immune
deficiency syndrome (AIDS). Science 220868-71, 1983. Inst. Pasteur, Dept. Virol.;
Hosp. Claude Bernard, Lab. Cent. -ViroL; Hosp. P1tie-Salpetriere, Dept. Fubl. Hlth.
Trop. Med., Paris, France. 8>1898, 84-1914

12 52 64 JJasham T Y & Merfgan T C. Recombinant interferon-~ increases HLA-DR synthesis and
expression. J. Immunof. 130:1492-4, 1983. Stanford Univ., Sch. Med., CA. 84-1994

15 58 73 Bermch I L, Boaler E M, HmrabarI J P, Coleman J L, Habkbt G S, Bast T F,
Cameron D 1, Ziegler J L, Barhour A G, Brrrgdorfer W, Edefrmm R & Ka.dow R A.
Spirochetes isolated from the blond of two patients with Lyme disease. N. Engf. J.
Med. 30&74W2, 1983. State NY Dept. Hlth., Stony Brook& Albanfi SUNY, Dept.
PathoL, Stony Brook; NY Hosp.-Cornell Med. Ctr., New York, NY; CDC, Field Serv.
DIV., Atlanta, GA; Vet. Admin. Med. Ctr., San Francisco, CA: NDJ, NIAfD,
Hamilton, MT & Bethesda, MD, 84-0S39

3 86 89 Berrfrfge M 1. Rapid accumulation of inositol trisphosphate reveafs that agonists
hydrolyw polyphosphoinositides instead of phosphatidylinositol. Biochem. J.
212:849-58, 1983. ARC, Unit Invertebrate Chem. Physiol.; Univ. Cambridge, Dept.
ZooI., UK. 84-0319

8 66 74 Berrfdge M J, Dawson R M C, Dowries C P, Heafop 1 P & kvfne R F. Changes in the
levels of inositol phosphates sfter agonist-dependent hyrfrolysia of membrane
phosphoinositides. Biochem, J. 212:473-82, 1983. Univ. Cambridge, Dept. ZooI.; ARC,
Irrat. Aniru. Physiol. & Unit Invertebrate Chem. Physiol.; MRC, Neurochem.
Pharruacol. Unit, Cambridge, UK. S4-0319

3 71 74 Bfggfn M D, Gfbaon T J & Hong G F, Buffer gradient gels and 35S label as an aid to
rapid DNA sequence determination. Pmc, Nat. A cad. Sci. US—Biof. Sci. 80:3963-5,
1983. MRC, Lab. Mol. Biol., Cambridge, UK.

11 128 139 Bfshop J M. Cellular oncogenes and retrovimses. Arrrru. Rev, ffiochem. 52:201-54, 1983.
Univ. Caliiomia, Dept. MicrobIoL Immunol., San Francisco, CA.

23 64 87 Bokoch G M, Katada T, Nortfmp J K, Hewlett E L & Gffman A G. Identification of the
predominant substrate for ADP-ribosylation by islet activating protein. J. Bio/, Chem.
258:2072-5, 1983, Univ. Texas, Hlth. Sci. Ctr. DaUas, TX; Univ. Virginis, Sch. Med.,
Charlotteavifle, VA. 84-3078

21 76 97 Brown M S, Anderson R G W % Goldatekr I L. Recycling receptors: tbe round-trip
itinersry of migrant membrsne proteins. Cc/l 32:663-7, 1983, Univ. Texas, Hltb. Sci.
Ctr. Dallas, TX. 84-2014
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30 51 81 Capon D 1, Chen E Y, J-evfnson A D, Seeburg P H & Goeddel D V. Complete
nucleotide sequences of the T24 human bladder carcinoma oncogene and its normal
homologue. Natura 302:33-7, 1983. Genentech, Inc., Dept. Mol. BioL, San Francisco,
CA. 84-4046

8 58 66 Chandler V L, Maler B A & Yamamoto K R. DNA sequences bound spec~lcally by
glucocorticoid receptor in vitro render a heterologous promoter hormone responsive in
vivo. Cell 33:489-99, 1983. Univ. Caliiomia, Dept. Biochem. Biophys., San Francisco,
CA, 84-1737

27 44 71 Cfsudfo T, Baflfvet M, Patrick J & Hefnemann S. Nucleotide and deduced amino acid
sequences of Torpedo californica acetylchofine receptor y subunit. Pmt. Nat. Aced.
.Sci. f/S-Bio/. Sci, 801111-5. 1983. Safk Inxt. Biol. Stud.. Mol. Neurobiol. Lab., San
Diego, CA. 84-4265

17 47 W Conner B J, Reyes A A, Modn C, Itakura K, Teplftx R L & Waflace R B. Detection of
sickle ceff /P-globln allele by hybridution with synthetic ofigonucleotides. Proc, Naf.
A cad. Sci. US—Biof. Sci. 80:278-82, 1983. City of Hope Med. Ctr., Div. Cytogenet.
Cytol.; C]ty of Hope Res. Inst., Mol. Genet. Sect., Dumte, CA; Inst. Pasteur. Chem.
Lsb., Paris, France, 84-1032

10 60 70 Coyfa J T, Prfce D L & DeLong M R, AJzheimer’s diaeaw: a dwrder of cortical
cholinergic innervation. Science 219:1184-90, 1983. Johns Hopkins Univ., Sch. Med.;
Baltimore City Hosps., Dept. Neurol,, MD. 840426

5 65 70 Creba J A, Dowries C P, Hawklna P T, Brewster G, MJchefl R H & Kfrk C J, Rapid
breakdown of phosphatidyfinositol 4-phosphate and phoaphatidylinositol
4,5-biaphosphate in rat hepatocytes stimulated by vasopressin and other Ca2’ -
mobtimg hormones. Biochent. J. 212:733-47, 1983. Univ. Birmingham, Dept.
Biochem., UK. 84-0319

29 61 90 DaJJa-Favem R, Martfnottf S, Gidfo R C, Erfkson J & Croce C M. TmnsJocation and
rearrangements of the c-myc oncogene locus in human undifferentiated B-ceff
Iymphomas. Science 219:9637, 1983. NIH, NCI, Bethesda, MD; Wistar Inst. Anat.
BioL, Philadelphia, PA, 84-0211

18 49 67 Dsvb K C. Horaburgh C R, Haefba U, Schocket A L & Kfrkpatrkk C H. Acquired
immunodeficiency syndrome in a patient with hemophilia. Ann. Infem. Med. 98:284-6,
1983. Univ. Colorado, Hlth. Sci. Ctr.; Natl. Jewish Hosp. Res. Ctr./NAC, Dept. Med.,
Denver, CO. 84-0752

33 59 92 Dferks P, vzn Ooyen A, Cochran M D, Dobkfn C, Refser J & WaJmmmm C. Three
regions upstream from the cap site are required for efficient and accurate transcription
of the rabbh fJ-globin gene in mouse 3T6 cells. Celf 32:695-706, 1983. Univ. Zurich,
Inst. Mol. BioL, Switzerland, 84-1737

9 57 66 Doerfier W, DNA methylation and gene activity, Arm.. Rev. Biocftem. 52:93-124, 1983,
Univ. Cologne, Inst. Genet., FRG. 845435

17 149 166 DooffttJe R F, Hunkapifier M W, Hood L E, Devara S G, Robbfm K C, Aaromon S A
& AntonJades H N, Simian sarcoma virus onc gene, v-$is, is derived from the gene (or
genes) encdlng a pfatelet-derived growth factor. Science 221:275-7, 1983. Univ.
California, San Diego, Dept, Chem,, La Jolla; Caftech, DIV. B]ol., Pasadena, CA; NJH,
NCI, Bethesda, MD; Harvard Univ., Sch. PubL Hlth., Boston, MA. 84-1033

29 66 95 Edafman G M. Celf adhesion molecules. Science 219:450-7, 1983. Rockefeller Univ.,
New York, NY. 845676

32 68 10U Erfkson J, ar-Rushdf A, Drwfnga H L, NoweJJ P C & Cmca C M. Transcriptional
activation of the tranafocated c-myc oncogene in Burkitt Iymphoma. J%oc. Nat. Acad.
Sci. US—Bio/. Sci. 80:8204, 1983. Wistar Inst. Anat. Biol.; Univ. Pennsylvania, Sch.
Med., Philadelphia, PA. 84-0211

38 112 154 Essex M, McLane M F, Lee T H, Fafk L, Howe C W S, Mullfaa J J, Cabradilfa C &
Fmncis D P, Antibodies to cell membrane antigens aaaociated with human T-ceU
leukemia virus in patients with AIDS. Science 220:859-62, 1983. Harvard Univ., Sch.
Publ. Hlth., Boston, MA; CDC, Atfanta, GA. 83-1898, 84-1914

44 % 140 GafJo R C, Serfn P S, Gefmam E P, Robert-Guroli M, Rkfmrdson E, Kalyanarsmwm
V S, Mann D, Sfdhu G D, Stabf R E, Zofln-Pamer S, Lefbowitch J & Popovk M.
Isolation of human T-cell leukemia virus in acquired immune deficiency syndrome
(AIDS). Science 220@55-7, 1983. NIH, NCI, Betheti, Litton Bionet., Inc., Dept. CeU
BioL, Kensington, MD; NY Vet, Admin. Hosp., Dept. PathoL, NY; Hosp. Raymond
Poincare, Dept. Immunol., Garches. France. 83-1898, 84-1914

22 W 72 Gauss D H & Sprfrrd M. Compilation of tRNA sequences. IVucf. Acid. Res. 11:rl-r53,
1983. Max PJanck Sot. Adv. Sci., Inst. Exp. Med., Goettingen; Univ. Bayreuth, Dept.
Biochem., FRG.
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27 74 101 Geknarm E P, Popovfc M, iifayney D, MaarJr H, SfeJhu G, Stahl R E & Gaffo R C.
Proviral DNA of a retrovims, human T-ceii leukemia virus, in two patients with AIDS.
Science 220862-5, 1983. NIH, NCI & Clin. Ctr., Bethesda, MD; NYU, Med. Ctr.; NY
Vet, Admin. Hosp., Dept. PathoL, NY. 84-1914

22 68 90 Geuaa H 1, Slot J W, S(rorrs G J A M, Lndfsfr H F & Schwartz A L. Intracellular site of
asialoglycoprotein receptor- ligand uncoupling: double-label inrmunuelectron
microscopy during receptor-mediated endocytosia. Cell 32:277-87, 1983. Univ. Utrecht,
Med. Sch., The Netherlands MIT, Dept. Biol., Cambridge; Child’s HOSP. Med. Ctr.,
DIV. Pediat. Hematol. Oncol.; Sidney Farber Cancer Inst.; Harvard Univ., Med. Sch.,
Boston, MA. 84-2014

27 137 164 IHlffes S D, MorrkorI S L, 01 V T & Tonegawa S. A tissue-specific transcription
enhancer element is located in the major intron of a rearranged immunogiobuiirr heavy
chain gene. Ceff 33:717-23, 1983. MJT, Ctr. Cancer Res. & Dept. Bioi., Cambridge,
MA; Columbm COIL Phyans. Surgs., Dept. MicrobloL, New York, NY: Stanford
Univ., Sch. Med., CA. 84-1737

7 66 73 Gottffefr M S, Grooprtmn J E, Wefnstefn W M, Fahey J L & Deteia R. The acquired
immunodeficiency syndrome. Ann. Intern. Med. 99:20S-20, 1983. Univ. Caliiomia,
Sch. Med., Los Angeles, CA. 83-1898

24 55 79 Goubfn G, Goldman D S, Luee J, Nelrrwm P E & Cooper G M. Molecular cloning and
nucieotide sequence of a transforming gene detected by transection of chicken B-cell
Iymphoma DNA. Naturs 302:114-9, 1983. Sidney Farber Cancer Inst.; Harvard Univ.,
Med. Sch., Boaton, MA; Fred Hutchkcm Cancer Res. Ctr.; Univ. Washington,
Depta. Med. & Pathol., Seattle, WA. 84-4046

12 60 72 Hafl A, MarahaiJ C 1, Sprrrr N K & Weiss R A. IdentW1cation of transforming gene in
two human sarcoma cell lines as a new member of the rrz.rgene famiiy located on
chromosome 1. Nature 333:396-400, 1983. Inst. Cancer Res., Chester BeaUy Labs.;
Imperial Cancer Res. Fund Labs., London. UK. 84-4046

10 71 81 Hanaban D. Studies on transformation of Escherichia coli with plasmids. J. Mol. Biof.
166:557-80, 1983. Harvard Univ., Dept. Biochem. Mol. Biol., Cambridge, MA; Cold
Spring Harbor Lab., NY.

36 60 % Harris C, Smuff C B, Klein R S, Frfedfand G H, MoU B, Emeaon E E, Spfgfand I &
Stefgbfgel N H. Immnmdeficiency in femafe sexuaf partners of men with the acquired
immunodeficiency syndrome. N. Eng/. J. Med. 308:1181-4, 1983. Montefiore Med.
Ctr., Depts. Med. & Pathol.; N. Cent. Bronx Hosp., Dept. Med.; Albert Einstein CoIi.
Med., Dept.% Med. & Pathol., Bronx, NY. 83-1898, 84-0752

24 74 98 Haskfna K, Kubo R, White J, Pigeon M, Kappier J & Marrack P. The major
histocompatib~lty complex-restricted antigen receptor on T cells. I. Isolation with a
monoclinal antibody, J. Exp. Med. 157:1149-69, 1983. Natl. Jewish Hosp. Res. Ctr.,
Dept. Med.; Univ. Colorado, Hlth. Sci. Ctr., Denver, CO. 84-0171

15 1(N3 115 Hawley D K & McChrra W R. Compilation and analysis of Eschen”chia co/i promoter
DNA sequences. Nut/. Acid. Res. 11:2237-55, 1983. Camegie-MeUon Univ., Dept.
BioL Sci., Pittsburgh, PA. 84-2565

17 52 69 Hffdehrandt I D, Sekura R D, Codfrm J, Iyengar R, Manclark C R & Birnbaumer L.
Stimulation and inhibition of adenylyl cyclases mediated by dktinct regulatory
proteins. Natura 302:706-9, 1983. Baylor COU. Med., Dept. Celf BioL, Houston, TX;
US FDA, NatI. Ctr. Drug. Biologics, Bethesda, MD. 84-3078

21 49 70 Wfcfk D E, hOWldOg P J, KoPefmmr R, Goorno W E, Madfaa N E & Drxu V 1.
Captoprif-induced functional renal insufficiency in patients with bfiteral renal-artery
stenoses or renal-artery stenosis in a solitary kidney. N. Engl. J. Med. 308:373-6, 1983.
Brigham and Women’s Hosp., Hypertens. Unit; Tufts-N. Engl. Med. Ctr., Div.
Nephrol,; Harvard Univ., Med. Sch.; Tufts Univ., Sch. Med., Boston, MA. 84-4995

11 53 64 Jaffe H W, Choi K, Thomas PA, Haverkoa H W, Auerbach D M, GukmrI M E,
Rogera M F, Spfra T J, Darrow W W, Kmmm M A, Friedman S M, Morrme J M,
Frfedman-Kfen A E, Laubemstefn L 1, Murmor M, Saiai B, Drftz S K, Crfapi S J,
Fmrrrkt S L, Orkwis I P, Kelter A, Rushing W R, Thacker S B & Crrrrarr J W. National
case-control study of Kaposi’s sarcoma and Pneumocystis can”nii pneumonia in
homosexual men: part 1, epidemiologic resuits. Ann. Intern, Med. 99:145-51, 1983.
CDC, Ctr. Infect. Du. & EpidemioL Program Off., Atlanta, GA; NY City Dept. Hlth.;
NYU, Med. Ctr.; Mere. Sloan-Kettering Cancer Ctr., New York, NY; Dept. Pub].
Hlth., San Frrmcisco; Dept. Hlth. Serv., Los Angeles, CA. 83-1898, 84-7611

0 92 92 KeUy K, Cocbmrr B H, Stfies C D & Leder P. CeU-spec~\c regulation of the c-myc gene
by lymphocyte mitogens and platelet-derived growth factor. Cef/ 35:603-10, 1983.
Harvard Univ., Med. Sch.; Dana-Farber Cancer Inst., Boston, MA. 84-0211
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11 74 8S

25 74 99

10 63 73

1 81 82

20 153 173

8 81 89

S2 77 136

7 58 65

43 47 %

16 49 65

57 70 127

8 101 109

12 65 ’77

35 IC9 144

39 132 171

16 75 91

22 62 84

30 42 72

Et

Khomy G & Gmas P. Enhancer elements. Ceff 33:3134, 1983. NIH, NCI, Bethesda,
MD. 841737

Klebr G. Specifk chromosomsi translocations and the genesis of B-cell-derived tumors
in mice and men. Celf 32:311-5, 1983, Karofinska Inst., Dept. Tumor Biol,,
Stnckholm, Sweden. 84-7956

Kozak M. Comparison of initiation of protein synthesis in procaryotes, eucaVotes, and
organeUes. Microbiof. Rev. 47:1-45, 1983. Univ. Pittsburgh, Dept. Biol. Sci,, PA.
84-2565

Land H, Parada L F & Weinberg R A, Cellular oncogenes and multistep carcinogenesis.
Science 222:771-8, 1983. MIT, Dept. Biol. & Ctr. Cancer Res.; Whktehead Inst.
Biomed. Res., Cambridge, MA.

Land H, Parada L F & Weinberg R A. Tumorigenic conversion of primary embryo
Jibrobiasts requires at least two cooperating oncogenes. Nafure 304:596-602, 1983.
MIT, Ctr. Cancer Res. & Dept. Biol,; Whltehead Inst. Biomed. Res., Cambridge, MA.
84-8130

Lane H C, Masur H, Edgar L C, Wbafen G, Rook A H & Faucl A S. Abnorrmhties of
B-ceil activation and immunoregrdation in patierrta with the acquired
immurmdeficiency syndrome. N. Engf. J. Med. 309:453-8, 1983. NJH, NJAID & Cfin,
Ctr,; US FDA, Off, Biologics, Bethesda, MD. 84-6914

Lederrran M M, Ratmoff O D, Scilfian J J, Jones P K & Scbacter B. Impaired ceU-
mediated immunity in patients with cfsssic hemophiua. N. Engf. J. Med. 308:79-83,
1983. Case Western Rererve Univ.. Sch. Med.: Univ. Hosus. Cleveland. OH. 83-1898.
@A-0752

kc K S & Tsfen R W. Mecharriam of calcium channel blockade by verapamif, D600,
ditiazem and nitrend]pine in single dialysed heart ceiis. Nature 302:7!W4, 1983. Yale
Univ., Sch. Med., New Haven, CT. 84-065$

Marcrr K B, Hanks L 1, StantorI L W, ErfksorI J, Watt R & Cmce C M. TranscriptionaUy
active c-myc oncogene is contained within NfARD, a DNA sequence associated with
chromosome translocations in B-ceU neoplasia. Proc. Nat. ,4 cad. Sci. fJS-Biol. Sci.
80:519-23, 1983. SUNY, Biochem. Dept., Stony Brook, NY; Wistar Inst. Anat. BioL,
Philadelphia, PA. 83-1740, 84-0211

Marah M, Bolsarr E & Helenfsrs A. Penetration of Semiiki Forest virus from acidic
prelyaoaomal vacuoles. Cell 32:931-40, 1983. Yske Univ., Sch. Med., New Haven, CT,
84-2014

Merritove J E, Aster R H, Casper J T, Lauer S J, Gottschaff J L, Williams J E, GfU J C,
Wheeler D V, Pfaskowskl V, Kirchner P & Montgomery R R. T-lymphw yte
subpopufetions in patients with claaaic hemop~la treated with cryoprecipitate and
lyopfdlized concentrates. N. ,!hrgf. J, Med. 3438:836, 1983. Blood Ctr. SE Wiacorrain;
Great Lakes Hemophilia Fdn.; Med. Coif. Wisconsin, Depts. Med., Pedlat. & PathoL,
MUwaukee, WI. 83-1898, 84-0752

Messfrcg J. New M 13 vectors for cloning. Mefh, .Enzynrology 101:20-78, 1983. Univ.
Mhnesots, Dept. Biochem., St. Paul, MN. 84-2565

Meuer S C, Acuto O, Husaey R E, Hodgdon J C, Fftsgernld K A, Scbfnsamarr S F &
Rehrherz E L. Letter to editor. (Evidence for the T>asaociated 90K heterodlmer as the
T-ceU antigen receptor. ) Nature 303:808-10, 1983. Dana-Farber Cancer Inst., Div,
Tumor ImmunoL; Harvard Univ., Med. Sch., Boston, MA. 84-0171

Meuer S C, Fitzgerald K A, Hussey R E, Hodgdon J C, Scbfosaman S F & Refnherz E L.
Clonotypic structures invoived in antigen-spec~lc human T ceU function. J. Exp. Med.
157:705- i 9, 1983. Sidney Farber Cancer Inst., Div. Tumor Immunol.; Harvard Univ.,
Med. Sch., Boston, MA. 83-4225, 84-017i

Nfedel J E, Kahn L J & Vandenbark G R. Phorbol d]ester receptor copufiles with
protein kineae C. Pt-oc. Nat. A cad, Sci, f/S-Bio/, Sci, 80%-40, i983. Duke Univ.,
Med. Ctr., Durham, NC. 83-1162, 84-0319

Nkhfzuka Y. Phosphoiipid degradation and signal translation for protein
phosphoryiation. Trend. Bioc/rem. Sci. 8:13-6, 1983. Kobe Univ., Sch. Med.; Natl.
Inst. Basic Bioi., Dept. Cell Bioi,, Okar.ski, Japan.

Norfa M, Takahashi H, TanrIbe T, Toyoaato M, KikyOtard S, Frrnrtard Y, Hfmsc T,
Tska.sbimrr H, Inayama S, Mfyata T & Numa S. Letter to editor. (Structural homoiogy
of Torpedo ccdiforrriccr acetylchoiine receptor subunits.) Nature 302:52E-32, 1983.
Kyoto Univ., Fat. Med.; Keio Univ., Sch. Med., Tokyo; Kyushu Univ., Fat. Sci.,
Fukuoka, Japan. 84-4265

No& M, Takabsshi H, Tmrnbe T, Toyosato M, Kikyotanf S, Hfrose T, Asai M,
Takaabkma H, hmyama S, Miyata T“& Numrr S. Letter to editor. (Primary structures of
p- and &subunit precursors of Torpedo cal~omica acetyichoiine receptor deduced
from cDNA sequences. ) Na/ura 301:251-5, 1983. Kyoto Univ., Fat. Med.; Keio Univ.,
Sch. Med., Tokyo; Kyushu Univ., Fat. Sci., Fukuoka, Japan, 83-4227, 84-4265
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1I 62 73 Nordhefm A & Rkh A, Negatively supercooled simian virus 40 DNA contains Z-DNA
segments within tmnw-iptional enhancer sequences. NaIure 303:674-9, 1983. MIT,
Dept. BioL, Cambridge, MA. 84-1223

21 49 70 Oleske J, Mfmrefor A, Cooper R, Thomas K, dela Cmz A, Ahdfeh H, Guerrero 1,
~nshf V V & Desposlto F. Immune deficiency syndrome in chifdren. JAMA-J. Am.
Med. Amn. 249:2345-9, 1983. Univ. Med. Dent. NJ, NJ Med. Sch.; St. Michael’s Med.
Ctr., Newark; St. Joseph’s Hosp. Med. Ctr., Paterson; NJ Dept. Hlth., Trenton, NJ.
84-0752

18 56 74 Penrdca D, Hofmes W E, Kohr W J, Harkfrm R N, Vebar G A, Ward C A, Bennett
W F, Yelverton E, Seeburg P H, Heyneker H L, Gneddel D V & Coffen D. Cloning
and expression of human tissue-type pbrsminogen activator cDNA in E. cofi. Nature
?01:2 14-21, 1983. Genentech, Inc., Depts. Mol. BioL & Protein Biochem., San
Francisco, CA; Univ. Leuven, Dept. Med. Res., Belgium. 83-2264, 84-4404

39 69 108 Pftehenfk A E, Fkchl M A, Dkkfnscm G M, Becker D M, Founder A M, O’Connefl
M T, Colton R M & Spha T J. Opportunistic infections and Kaposi’s sarcoma among
Hsitians: evidence of a new acquired immunndeficiency state. Ann. Intern. Med.
98:277-84, 1983. Univ. Miami, Sch. Med., FL; CDC, Div. Host Factors, Atlanta, GA.
83-1898, 84-0752

16 W 66 Peon M.C, Landny A, Frmthofer E F & Stagno S. Acquired immunndeficiency
syndrome with Pneumocystis canirii pneumonia and Mycobocten”um a vium -
intmceMdare infection in a previously healthy patient with classic hemophilia. Ann.
Intern. Med. 98287-90, 1983. Univ. Afsbama in Birmingham, Dept. Med., Tumor
Inst., Compr. Cancer Ctr. & Dept. Pediat.; Birmingham Vet. Admin. Med. Ctr.,
HematoL/Oncol, Serv.; Alabama State Crippled Chifd, RehabO. Serv., Birmingham
HemophiL Progrsm, Birmingham, AL. 84-0752

37 85 122 Popovk M, Sarbr P S, Robert-Gurofl M, Kalyanaraman V S, Mann D, Mfmowada J &
GaUo R C. Isnlation and transmission of human retrovims (human T-cell leukemia
virus). Science 219:856-9, 1983. NfH, NCI, Bethesda; Litton Bionet., Inc., Kensington,
MD; Roswell Park Mere. Inst., Dept. Immunol., Buffalo, NY. 83-2933, 84-1914

16 80 % Queen C & Baftfmore D. Immunoglobtdin gene transcription is activated by downstream
sequence elements. Cef/ 33:741-8, 1983, Whitehead Inst. Biomed. Res.; MfT, Dept.
Biol. & Ctr, Cancer Res., Cambridge, MA; NIH, NCI, Bethesda, MD, 84-1737

23 80 103 Reuter H. Calcium channel modulation by neurotransmitters, enzymes and dregs. Atmire
331:569-74, 1983. Univ. Beme, Dept. Pharmacol., Switzerland. 84-0222

4 66 70 Rfnk T J, Sanchez A & Haffam T 1. Letter to editor. (Diacylglycerol and phorbol ester
stimulate secretion without raising cytoplamric free calcium in human platelets. )
Nature 305:317-9, 1983. Univ. Cambridge, PhysioL Lab., UK. 840319

35 59 94 Roth R A & Caasefl D 1, Insulin receptor evidence that it is a protein kinase. Science
219:299-301, 1983. Mount Zion Hosp. Med. Ctr., Harold Brunn Inst.; Univ. Caliiomia,
Dept. Physiol,, San Francisco, CA. 83-CC69, 84-1033

36 81 117 Rowley I D. Human oncogene locations and chromosome aberrations. Nature 301:290-1,
1983. Univ. Chicago, Dept. Med., IL. 84-7956

14 98 112 Rrdey H E, Adenovirus early region 1A enables viral and cellular transforming genes to
transform primary celfs in culture. Nafura 304:602-6, 1983, Cold Spring Harbor Lab.,
NY. 84-81X3

18 95 113 Samuelsson B, Leukotrienes: mediators of immediate hyperaensitivit y reactions and
inflammation. Science 220:568-75, 1983. Karolinska Inst,, Dept. Physiol. Chem.,
Stockholm, Sweden.

3 72 75 Scbmmm M, Thomas G, Towart R & Fraerekowfak G. Letter to editor. (Novel
dihydropyridines with positive inotropic action through activation of Ca2 + channels.)
Nature 303:535-7, 1983. Pharma Res. Ctr., Wuppectal, FRG, 84-06S8

13 62 75 Schwab M, Afftalo K, Vamms H E, Bfshop I M & Geoege D. Letter to editor. (A
cellular oncogene (c-Ki-ras) k amplii:ed, overexpressed, and located with]n karyotypic
abnormalities in mouse adrenocortical tumour celfs. ) Nature 303:497-501, 1983. Univ.
Cafiformia, Med. Ctr., San Francisco, CA; Univ. Pennsylvania, Sch. Med.,
Philadelphia, PA. 84-0576

29 73 102 Schwartz D E, Tfzard R & Gffbert W. Nucleotide sequence of Rous sarcoma virus. Cc/f
32:853-69, 1983, Harvard Univ., Dept, Biochem. Mol. BioL, Cambridge, MA. 84-9253

8 89 97 Seffd M, Hattorf S, Hfrayama Y & Yosbida M, Human adult T-cell leukemia virus:
complete nucleotide sequence of the provims genome integrated in leukemia cell
DNA. Proc. Nat, A cad. Sci. flS-Bio/. Sci. 803618-22, 1983, Cancer Inst., Dept, Viral
Oncol., Tokyo, Japan. 84-1914

25 60 85 Sefby P, Bufck R N & Tamrock 1. A critical appraisal of the “human tumor stem-cell
assay.” N. .Eng/. J. &fed. 308:129-34, 1983. Univ. Toronto, Depts. Med. & Med.
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Biophys.; Ontario Cancer Inst.; Princess Margaret Hosp., Toronto, Canada. 83-0449,
84-0479

23 48 71 Sbfmfzu K, Gokffarb M, Pemcho M & Wfgler M. IsoIation and preliminary
characterization of the transforming gene of a human neurobIaxtoma ceJf line. Pmt.
Nat, A cad. Sci, f/S-Bio/. Sci. 80:383-7, 1983. Cold Spring Harbor Lab,, NY, 84-4046

19 48 67 .%fndzu K, Goldfarb M, Suard Y, Pemcho M, Ll Y, Kamats T, Feramfsco 1,
Stavmezer E, Fogh J & Wfgfer M H. Three human tranxforrning genes are related to
the viral rm oncogenes. Prnc. Nat, A cad. SCi. f/S-Bio/. Sci, 80:2112-6, 1983. Cold
Spring Harbor Lab,; SUNY, Stony Brook; Mere. Sloan-Kettering Cancer Ctr., S1oan-
Kettering Inst. Cancer Res., New York & Rye, NY. 84-4046

10 59 69 Spfess J, RJvfer J & Vale W. Letter to editor. (Characterization of rat hypothalamic
growth hormone-releasing factor.) Nafure 303:532-5, 1983. Safk Inst, Biol, Stud.,
Peptide Biol. Lab., San Diego, CA. 84-2930

21 49 70 .stanton L W, Watt R & Marcu K B. Tmnslocation, breakage and truncated transcript
of c-myc oncogene in murine plasmacytomas. Nature 303:401-6, 1983. SUNY,
Biochem. Dept. & Mol. Biol, Grad, Program, Stony Brook, NY; Wixtar Inst. Anat.
Biol., Philadelphia, PA, 84-0211

26 86 112 SIeere A C, Grodzfckl R L, Kornbfatt A N, Craft 1 E, Barbour A G, Burgdorfer W,
Schmfd G P, Iohmon E & Malawfata S E. The spirnchetal etiology of Lyme d~eaxc.
N. Engl, J. Med. 308:733-40, 1983. Yale Univ., Sch. Med., New Haven, CT: NIH,
NJAID, HamiJton, MT; CDC, Ctr. Infect. Dis., Atlanta, GA. 84-0839

39 130 169 Stefnman R M, Mefhnan 1 S, MuUer W A & Cob Z A. Endocytosis and the recycling
of plasma membrane. J, Cell Biol. 96:1-27, 1983. Rockefeller Univ., New York, NY;
Yale Univ., Sch. Med., New Haven, CT. 84-2014

I I28 129 Sreb H, lrvhm R F, BerrkJge M J & Schulz 1. Letter to editor. (Releaxe of Ca2 + from a
nomnitochondrial intracellular store in pancreatic acinar celfx by inoxitol- 1,4,5-
trisphosphate. ) Nature 206:67-9, 1983. Max Planck SOC. Adv. Sci,, Inst. Biophys.,
Frankfurt on Main, FRG; ARC, Inst. Anim. Physiol. & Unit Insect Neurophysiol.
Pharmacol.: Univ. Cambridge, Dept. Znol., UK. 84-0319

20 64 84 Swansoa L W, Sawchenko P E, Rivfer I & Vafe W W. Organization of ovine
corticotropin-releasing factor immunoreactive cells and fiberx in the rat brain: an
immunohktochemical study. Neuroemfocn”nology 36:165-86, 1983. Srdk Inst. Biol
Stud., San Diego; Clayton Fdn, Res.-Caliiomia Div., La Jolla, CA. 84-1226

21 74 95 TmdgtrcJd T, Matmd H, Fujita T, Takaoka C, KasbhIca N, Yoshfmoto R & Hamuro J.
Structure and expression of a cloned cDNA for human interleukin-2. Nature
302:305-10, 1983. Japanese Fdn. Cancer Res., Cancer Inst., Tokyo; Ajinomoto Co.
Inc., Cent. Res. Labs., Yokohama, Japan. 84-3115

25 W 85 Tboraer M O, Spless 1, Vance M L, Rogol A D, Kaiser D L, Webster J D, Rivkr J,
Borges J L, Bloom S R, Cmnfn M 1, Eva= W S, MacLeod R M & Vafe W. Human
pancreatic growth-hormone-releasing factor selectively stimulates growth-hormone
secretion in man. Lancer 1:24-8, 1983. Univ. Virginia, Sch. Med., Charlottesville, VA;
Salk Inst, Biol. Stud., Peptide Biol. Lab., San Diego, CA; Univ. London, Roy.
Postgrad. Med. Sch., UK. 83-2888, 84-2930

16 122 138 Tonegawa S. Somatic generation of antibody diversity. Natura 302:575-81, 1983. MIT,
Ctr, Cancer Res. & Dept. Biol., Cambridge, MA. 84-3207

58 79 137 Vfefra 1, Frank E, Spfca T J & Landeaman S H. Acquired immune deficiency in
Haitians, N. Engl, J. Med. 308:125-9, 1983, SUNY-Downstate Med. Clr., Brooklyn,
NY; CDC, Div. Immunol., Atlanta, GA. 83-1898, 84-0752

19 52 71 Wasylyk B, Wasylyk C, Aug@reau P & Chambon P. The SV40 72 bp repeat
preferentially potentates transcription starting from proximal natural or substitute
promoter elements. Cefl 32:503-14, 1983. CNRS, Lab. Genet. Mol. Eucaryotes;
lNSERM, Fat, Med., Strasbourg, France, 84-1737

28 170 198 WaterfleJd M D, Scrace G T, Whfttle N, Stroobmtt P, Jobnsson A, Wasteson A,
We.mernwmk B, Heldfn C-H, Huang J S & Deuel T F, Platelet-derived growth factor is
structurally related to [he putative transforming protein p2@ of simian sarcoma virus.
Nature 304:35-9, 1983. Imperial Cancer Res. Fund Labs., London, UK; Univ. Uppxzda,
Inst. Med. Physiol. Chem. & Dept. Pathol., Sweden; Washington Univ., Sch. Med.,
St. Louis, MO. 84-1033

23 67 93 Wefber H, Kodg M & Gruss P. Multiple point mutations affecting the simian virus 40
enhancer. Science 219:62631, 1983. Univ. Heidelberg, Inst. Microbiol., FRG; NIH,
Lab. Mol. ViroL, Bethexda, MD, 84-1737

13 52 65 Wefntrmrb H. A dominant role for DNA secondary structure in forming hypersensitive
structures in chromatin, Cc/f 32:1191-203, 1983. Fred Hutchinson Cancer Res, Ctr.,
Seattle. WA, 841223
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21 45 66 Wefsa E H, Meffor A, Golden L, Fahmer K, !Mmpaon E, Hurst J & PJaveff R A, The
structure of a mutant H-2 gene suggests that the generation of polymorphkm in H-2
genes may occur by gene conversion-like events. Nature 301:671-4, 1983. Natl. Inst.
Med. Res., Lab. Gene Struct. Expression; Clin. Res. Ctr., London, UK; Biogen Inc.,
Cambridge, MA. 84-1707

8 56 64 Wffhur W J & Llpman D J. Rspid similarity searches of nucleic acid and protein data
banks. Proc. NOI, Ac.d, Sci, US—Biol, Sri. 80:726-30, 1983. NIH, NIADDKD,
Bethesda, MD. 84-2565

5 69 74 Yamada K M. Cell surface interactions with extracelhdar materials. Armu. Rev.
Biochem, 52:761-99, 1983. NIH, NCI, Bethesda, MD. 84-3405

11 61 72 Yuasa Y, !+fvastava S K, Dunn C Y, Rhfm J S, Reddy E P & Aaronson S A.
Acquisition of transforming properties by alternative point mutations within c-has/has
human proto-oncogene, Nature 34)3:775-9, 1983. NJH, NCJ, Bethesda, MD. 84-40-46

7 104 111 Yunfs J J. The chromosomal baais of human neoplasia. Science 221:227-36, 1983. Univ.
Minneaots, Med. Sch., Minneapolis, MN. 84-7956

TabJe 2: The 1983 and 1984 SCP/SSCF research fronts that include at least two of the 1983 moat-cited fiie-
sciences papera as core documents, A = research-front numbc.r. B = research-front name. C = number of
1983 most-cited life-sciences papers included in the core of each research front, D = number of core
documents. E = number of 1983119&t tiling documents.

A

83-1898

84-0171
84-021 I

84-0319

84-0576

84-0658

84-0752
84-0839
84-1033

84-1223

84-1737
84-1914

84-2014

84-2565

84-2930

84-3078

84-4046
84-4265
84-7956

84-8130

B

Kaposfs sarcoma, cytomegrdovirus infection, immunological factors and other
aspects of the pathogenesis of acquired immune deficiency syndrome in
homosexual men and other populations

Clinical aspects and characterization of human T-cell subsets
Role of chromosomal translocation, c-myc gene and other oncogenes in the

expre~ion of human cancer
Phosphorylation and calcium binding of phorbol and inositol; stimulation of

protein kinase release
Gene amplification, expression of c-myc and other oncogenes and other

genetic factors in oncogenesis
Refationshlp of calcium channels to binding sites of dihydropyridine,

nitrendipine and other calcium channel antagonists
Clinical aspects of acquired immunmleficiency syndrome and Kapcrs?s sarcoma
Epidemiological and clinical studies of spirochete-associated Lyme disease
Role of polypeptide growth factors and protein kinaacs in normal and

transformed epidernmf celfs
Nuclease sensitive sequence sites, DNA methylation and other confirmational

and structural studka of genes and chromatin
Factors regulating gene transcription and expression in human and animal cells
Association of human T-cell leukemia virus and other retroviruses with

leukemia lymphoma, acquired immunodeficiency syndrome and related
immune dkorders

Receptor mediated endrrcytosis and intracellular processing of tranaferrin and
other substances

Nucleotide sequences, DNA structure and gene expression in Eschen”chia co/i,
yeast and other systems

Experimental and clinical studies of pancreatic and hypothalamic growth
hormone reieasing factor and somatoatatin in humans and rats

Pertussis toxin inhibition and other studies of the inhibhory and stimulator
regulation of adenylate cyclase in relation to membrane receptor activity

Characterization of human and murine celhdar oncogenes
Structure of nicotinic acetylchofine receptor and its channels
Chromosome tranalocations in human leukemia and other types of cancer, and

mapping of oncogenes on hnman chromosomes
c-myc gene and other cefhdar and viral oncogenes involved in carcinogenetic

transformation

AIDS Research

Fifteen of the papers in Table 1 deal
wit h AIDS, confirming that research in
this area has accelerated enormously.

CDE

10 52 521

3 47 1206
6 20 540

7 58 519

2 4 143

2 16 257

8 37 594
2 55 270
3 41 932

2 25 598

8 38 878
641608

4 57 1152

4 37 2445

2 21 3433

2 26 524

6 28 465
3 16 264
3 3 211

2 4 1%

(In our study on the most-cited 1982 life-
sciences articles, only 5 percent dealt
with AIDS.4) In fact, had we examined
the 1983 list earlier, we would have
found that most of these papers had al-
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Ffgura 1: Higher level map for cluster #&t-0332, “Immunology and pathology of acquired immunodeficiency
syndrome, ” showing the relationship of research fronts M4-0752 and #84-1914 from Table 2 to other
AIDS-related research fronts,

8571

751

724B

7243

A

7244
7C

6084

I

5626
8176

5855

1 2483 d 4123

751
752

1914

2324

246’7

2483
2687
3084

3901

4085

4723

4990

5307

5626
5855

6084

6914

Key

Immunological studies of acquired immunodeficiency syndrome
Cfinical aspects of acquired immunurfeficiency syudrome and Kaposi’s xarcoma
Asxnciation of human T-cell leukemia virus and other retrovizuscs with leukemia Iymphoma,

acquired immunodeficiency syndrome and related immune d~orderz
Relationship of acquired imzzrunodeficiency syndrome and refated cell-mediated immune-responxe

dixeases to human T-ceU antigens
Use of monoclinal antibodies in diagnosis of cutaneous T-ceU lymphoma, mycosis fungoides,

Ser.azy syndrome and refated Iymphomas
Monitoring of serum and mine Ievelx of beta-2 microglobulin in patients with various cancers
Beta-2 microglobulin in acquired immunodeficiency syndrome and hemophUia
Kaposi’s sarcoma in relation to acquired immunodeficiency syndrome and oncogenic potential of

human cytomegalovirus
Role of African type retrovirus in epidemiology of acquired immunodeficiency syndrome and

Kapusi’s sarcoma
T-cell suppression and other immunoregulatory abnormalities in cytomegalovizus and other viral

infections
Diagnoais of toxoplasmosis infection in patients with acquired immunudeficiency syndrome and

other immune system dixordezs
Acquired immunodeficiency syndrome in hemophihacs and other complications of transfusions in

substitution therapy
Interferon production in patients with acquired immunodeficiency syndrome and autoimmune

disea=s
Biochemical analyais and clinical featuzcs of cytomegalovirus and other infectious d~emes
Role of Epstein-Barr virus and other herpes viruses in etiology of Burkitt’s Iymphoma, infectious

mononucleosis and other lymphoid d~ease
Occurrence of cytomegalovirus and other viral infections in renal-transplant recipients and other

immunoeompromised patients
Basic and c~mical studies of acquired immunodeficiency syndrome and related conditions
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7073 Epstein-Barr virus induced Iymphoma and other secondary malignancies and infections or other
immunndeficiency condhions in patients treated with cyclosporine

7243 Epstein-Barr virus and its association with human malignant diseases
7244 Infectious mononucleosis and other human diseases associated with Epstein-Barr virus
7248 Isolation of type-D retrovirus from macaques with simian acquired immunodeficiency syndrome
7611 Epidemiology and diagnosis of acquired immunodeficiency syndrome and associated viral

infections in homosexual men and immunosuppressed patients
8176 Clinical features and treatment of F’rreumocysfis carinii pneumonia in patients with acquired

immunndeficiency syndrome
8571 Immunology and pathogeneais of acquired immrmodeficienc y syndrome and related viral

infections

ready surfaced as highly cited within one

year of publication. We may want to go

back to our previous practice of identify-

ing the previous year’s highly cited pa-

pers shortly after we finish the annual

SCI or even do the analysis based on the
bimonthly cumulation of the SCZ.

In the study of 1982 papers, only one
research frent dealt with AIDS.4 For the
1983 study there are three, another re-
flection of the increase in intensity and
range of AIDS studies. “Kaposi’s sar-
coma, cytomegalovirus infection, im-
munological factors and other aspects of
the pathogenesis of acquired immune
deficiency syndrome in homosexual men
and other populations” (#83- 1898) is the
only 1983 front in Table 2, indicating
there was immediate high co-citation ac-
tivity for the core papers on this topic in
1983. The emphasis on AIDS research is
not surprising since the disease, which
has no cure as yet, has reached frighte-
ning proportions. At least 12,000 cases
have been reported to the Centers for
Disease Control (CDC) in Atlanta, Geor-
gia, since 1981 .s And in the preliminary
list of 1984 research fronts, there are 24
AIDS fronts included in the area shown
in Figure 1.

The AIDS virus is thought to prevent
T-lymphocytes-the cells that mediate
one part of the immune system’s re-
sponse—from acting normally, forcing
them to become a factory for making
more AIDS virus. However, not alf indi-
viduals infected with the AIDS virus de-
velop the disease.

Much of the recent highly cited
French research seems to be devoted to
AIDS. Of the four papers in Table 1 au-
thored by researchers from French insti-
tutions, two deal with AIDS. In compar-

ison, in the 1982 life-sciences study only
two papers were authored by French sci-
entists on subject matter not associated
with AIDS. While I once observed that
French science appeared to be in de-
cline,b it would seem that, at least where
AIDS is concerned, the French are re-
versing this trend. I suspect that future
studies will confirm this trend in other
fields.

In fact, the third most-cited paper in
this study was authored by a French
team of scientists led by L. Montagnier
and F. Barr& Sinoussi at the Pasteur In-
stitute in Paris. This 1983 paper, “Isola-
tion of a T-lymphotropic retrovirus from
a patient at risk for acquired immune de-
ficiency syndrome (AIDS) ,“7 is one of
six in thk study that are core documents
in the research front “Association of hu-
man T-celf leukemia virus and other ret-
roviruses with leukemia lymphoma, ac-
quired immunodeficiency syndrome and
related immune disorders” (#84- 1914).
Montagnier and colleagues present evi-
dence for the existence of a new virus
that has since been defined as the cause
of AIDS. Lkted under its first autho!,
Barr& Sinoussi, in Table 1, this paper has
already achieved Citation Classic status.
We await the group’s commentary.

In a similar study, the paper by Robert
C. Gallo, National Cancer Institute, Be-
thesda, Maryland, and colleagues is core
to research front #83-1898 as well
as to the previously mentioned front
#84-1914. This paper reported the isola-
tion of a virus known as human T-cell
leukemia virus (HTLV), considered to
be associated with AIDS. They propose
using thk virus to determine the possible
routes of transmission of AIDS. Trans-
mission by blood transfusion, intrave-
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nous drug administration, and sexual

contact by sperm or saliva have been
suggested.

In a 1984 paper, Gallo and colleagues
found a virus they cafled HTLV-111 that
has since been shown to be closely relat-
ed to the virus discovered earlier by
Montagnier’s team.T While the French
team was the first to detect the virus de-
fined as the cause of AIDS, the priority
of their discovery is often overlooked by
the onslaught of attention by the press to
the later US discovery of HTLV-111. It is
of some comfort to citation analysts that
the scholarly record reflects the immedi-
ate and high impact of the French work.
In 1985 the French paper was cited 218
times.

Multfauthored works

The 102 papers in Table 1 represent
the work of 426 authors. Table 3 shows
the number of authors per paper.

Fifty-six authors have more than one
paper listed in Table 1. Gallo coau-
thored four, while eight other authors
wrote three papers: M.J. Berridge, J.M.
Bishop, C.M. Croce, J. Erikson, M.
Popovic, J. Rivier, T.J. Spira, and W.
Vale. Forty-seven authors have two
papers listed.

Table 1 also includes four Nobel laure-
ates. Three authors won the prize for
medicine—Gerald M. Edelman in 1972,

Table 3: The number of authors per paper for the
1983 fiie-sciences articles most cited in the SCF,
1983-1984. A = number of authors. B = number
of papers listing that number of authors,

AB

24 1
13 1
12 4
11 3
10 2
93
83
76
6 10
5 13
4 13
3 16
29
1 18

David Baltimore in 1975, and Bengt I.
Samuefsson in 1982. Walter Gilbert won
the 1980 prize for chemistry.

Author Affflfatfoms

The authors in this study were affiliat-
ed with 109 institutions from 11 coun-
tries. These institutions are listed in
Table 4 in order of the number of times
they appear in Table 1. Seventy-one of
the institutions (65 percent) are located
in the US, nine institutions in the UK,
eight in Japan, six in France, five in the
Federal Republic of Germany (FRG),
three in Canada, and two each in Swe-
den and Switzerland. Australia, Bel-
gium, and The Netherlands each ac-
count for one institution.

While authors of the papers in Table 1
are affiliated with institutions in 11 coun-
tries, alf 102 papers were published in
English. Table 5 provides the number of
papers produced by the authors affiliat-
ed with institutions in each nation. US
authors appeared in 78 papers, of which
70 were written entirely by a US team.
The eight remaining were coauthored
with researchers from Belgium, France,
FRG, The Netherlands, Sweden, and
the UK.

There are five articles this year by au-
thors affiliated with institutions in Japan,
compared to seven in the study of 1982
lie-sciences papers.’f In fact, this is the
percentage of papers one would expect
from Japan using the census of authors
in lSI’S Current Bib[iogmphic Direc-
tory@ , now called the Current Con -
tentsw Address Directory. Japanese
authors accounted for 5.4 percent of all
primary authors publishing 1983 articles.

The 102 papers in Table 1 were pub-
lished in the 20 journals listed in Table 6,
with 3 journals accounting for over half.
They are Nature, with 25 papers, and
Ceil and Science, each with 14 papers.
There are no surprises in this list, al-
though the appearance of Neuroendo-
cn”nology may be a harbinger of the
growth in this area. Table 6 also includes
the 1983 impact factors that are calculat-
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Table 4: The institutions affiliations of the authom
cm the fist. Institutions are listed in descending
order of the number of times they appear in Table
1.

NIH, Bethesda, MD
NCI
NIAID

Bethesda, MD
Hamifton, MT
Clin. Ctr.
Lab. Mol. Viiol.
NfADDKD

MJT, Cambridge, MA
Harvard Univ., MA

Boston
Cambridge

Univ. Caliiomia, CA
San Francisco
La Jolfa
Los Angeles

CDC, Atlanta, GA
SUNY, NY

Stony Brook
Brooklyn

ARC, Cambridge, UK
Inst. An”hn. Physiol.
Unit Invertebrate Chem.

Physiol.
Unit Insect Neurophysiol.

Pharmacol.
Dana-Farber Cancer Inst.,

Boston, MA
Univ. Alabama in Birruingham, AL
Yale Univ., New Haven, CT
Cold Spring Harbor Lab., NY
Salk Inst. Biol. Stud., San Diego, CA
Univ. Cambridge, UK
Wistar Inst. Anat. Biof.,

Philadelphia, PA
Genentech, Inc., San Francisco, CA
Med. Coff. Wiscotisitr, Milwaukee, WI
Mere. Sloan-Kettering Cancer Ctr.,

NY
New York
Rye

Whitehead Inst. Biomed. Res.,
Cambridge, MA

Albert Einstein Cofl. Med..
Bronx, NY

Case Western Reserve Univ.,
Cleveland, OH

Sch. Med.
Univ. Hosps.

Fred Hutchhson Cancer Res. Ctr.,
Seattle, WA

Imperial Cancer Res. Fund Labs.,
London, UK

Inst. Pasteur, Paris, France
Karolinska Inst., Stockholm, Sweden
Keio Univ., Tokyo, Japan
Kyoto Univ., Japan
Kyushu Univ., Fukuoka, Japan
Litton Bionet., Inc., Kensington, MD
MRC. Cambridee. UK

Lab. Mol. ~iol.
Neurocbem. Pharmacol, Unit

17
9
4

2
2

2
1
1

12
11

8
3

7
5
1
1

6
6

5
1

5
2
2

1

5

5
5
4
4
4
4

3
3
3

2
1

3

2

2

1
1

2

2

2
2
2
2
2
2
2

1
1

Max Planck Sot. Adv. Sci., FRG
Inst. Biophys., Frankfurt on Main
Inst. Exp. Med,, Goettingen

Montefiore Med. Ctr., Bronx, NY
Natl. Jewish Hosp. Res. Ctr.,

Denver, CO
NY Vet. Admin. Hosp., NY
NYU, NY
Rockefeller Univ., New York, NY
Stanford Univ., CA
State NY Dept. Hlth., NY

Albany
Stony Brook

Univ. Colorado, Denver, CO
Univ. Leuven, Belgium
Univ, Minnesuta, MN

Minneapolis
St, Paul

Univ. Pennsylvania, Philadelphia, PA
Univ. Texas, Dallas, TX
Univ. Toronto, Canada
Univ. Uppaala, Sweden
Univ. Virginia, Charlottesville, VA
Univ. Washington, Seattle, WA
Univ. Zurich, Switzerland
US FDA, Bethesda, MD

Natl. Ctr. Drug. Biologics
Off. Biologics

Ajinomoto Co. Inc., Yokohama,
Japan

Alabama State Crippled Child,
Rehabil, Serv.. Bimsingham, AL

Baltimore City Hosps,, MD
Baylor COU. Med., Houston, TX
Biogen Inc., Cambridge, MA
Birmingham Vet. Admin. Med. Ctr.,

AL
Blood Ctr. SE Wisconsin,

Milwaukee, WI
Brigham and Women’s Hosp.,

Boston, MA
Caltech, Pasadena, CA
Cancer Inst., Tokyo, Japan
Camegie-MeUon Univ.,

Pittsburgh, PA
Chifd.’s Hosp. Med. Ctr., Boston, MA
City of Hope Med. Ctr., Duarte, CA
City of Hope Res. Inst., Duarte, CA
Clayton Fdn, Res., La JoUa, CA
Clin. Res. Ctr., London, UK
CNRS, Strasbourg, France
Columbia COU. Physns. Surgs.,

New York, NY
Dept. Hlth. Serv., Lm Angeles, CA
Dept. PubL Hlth., San Francisco, CA
Duke Univ., Durham, NC
Great Lakes Hemophilia Fdn.,

Milwaukee, WI
Hosp. Claude Bernard, Paris, France
Hosp. Pitie+alpetriere, Paris, France
Hosp, Raynrond Poincare,

Garches, France
INSERM, Strasbourg, France
Inst. Cancer Res., London, UK
Japanese Fdn, Cancer Res.,

Tokyo, Japan
Johns Hopkins Univ., Baltimore, MD

2
1
1

2
2

2
2
2
2
2

1
1

2
2
2

1
1

2
2
2
2
2
2
2
2

1
1

1

1’

1
1
1
1

1

1

1
1
1

1
1
1
1
1
1
1

1
1
1
1

1
1
1

1
1
1

1
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Kobe Univ., Okazaki, Japan
LDS Hosp., SaIt Lake City, UT
Mount Zion Hosp. Med. Ctr.,

San Francisco, CA
N. Cent. Bronx Hosp., NY
NJ Dept. Hlth., Trenton, NJ
NY City Dept. Hlth., NY
NY Hosp,-Comeff Med. Ctr., NY
Nat]. Inst. Basic Biol., Okazaki, Japan
Natl. Inst. Med. Res., London, UK
Ontario Cancer Inst.,

Toronto, Canada
Pharma Res. Ctr., Wuppertal, FRG
Princess Margaret Hosp.,

Toronto, Canada
RosweO Park Mere. Inst., Buffalo. NY
St. Joscphs Hosp. Med. Ctr.,

Paterson, NJ
St. Michaef’s Med. Ctr., Newark, NJ
Tufts-N. Engl. Med. Ctr., Boston, MA
Tufts Univ., Boston, MA
Univ. Bayreuth. FRG
Univ, Be me, Switzerland
Univ. Birmingham, UK
Univ. Chicago, IL
Univ. Cologne, FRG
Univ. Heidelberg, FRG
Univ. London, UK
Univ. Med. Dent. NJ, Newark, NJ
Univ. Miami, FL
Univ. Michigan, Ann Arbor, MI
Univ. Pittsburgh, PA
Univ. Utah, Salt lake City, UT
Univ. Utrecht, The Netherlands
Vet. Admin. Med. Ctr.,

San Francisco, CA
Walter and Eliza Hail Inst. Med. Res.,

Victoria, Australia
Washington Univ., St. Louis, MO

1
1
1

1
1
1
1
1
1
1

1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
I
I
I
I
1
1

I

1

ed by dividing the 1983 citations to 1981
and 1982 articles in a journal by the
number of articles pubfished by that
journal in those two years. It is interest-
ing that the relative rankings by impact
may not change but the overalf impact of
these journals is increasing somewhat
each year. Keep in mind that the impact
for multidisciplinary journals is lowered
by the publication of papers from non-
life-sciences subjects. And the impacts
do not include an adjustment for cita-
tions to letters, which in a few cases may
distort calculations, as in the Lancet or
the New England Journal of Medicine. A
more detailed study of impact for medi-
cal journals has been submitted for pub-
lication elsewhere.

The most-cited paper in this study, by
geneticist Barbara J. Bachmann, Yale
University School of Medicine, New
Haven, Connecticut, is 1 of the 17 core

papers in research front “Gene expres-
sion, signal sequence analysis, synthesis
site and other regulation factors in pro
tein processing and transport in Esche-
richia coli and other cells” (#84-1503).
This research front is not included in
Table 2 because Bachmann’s paper is the
only one of this core that reached the ci-
tation threshold for thk study. However,
the other 16 core papers were all cited at
least 17 times. There were 1,054 papers
published on this topic in 1984.

Published in Microbiological Re-
views, Bachmann’s “Linkage map of
./Wherichia coli K-12, edition 7“ pro-
vides a comprehensive review of the ex-
perimental literature on mapping data
published between June 1979 and July
1982 and of manuscripts of later-appear-
ing papers received before publication.
The paper was cited 200 times during the
period 1983-84. The previous editions
have also been well cited. For example,
“Linkage map of E~cherichia coli K-12,
edition 6,”9 published in 1980, was cited
over 740 times between 1980 and 1964
and was one of the most-cited liie-sci-
ences articles published in 1980.10

Cancer Research

Cancer research continues at an ac-
tive pace. The work of the late Oswald

Tabte 5: National afftiiations of the authors of the
1983 life-sciences papers most cited in 1983-1984,
in order of the total number of papers on which
authors from each nation’s institutions appeared
(column A). B = number of papers coauthored
with scientists from institutions from other coun-
tries. C = national affiliations of coauthors.

country AB c

us

UK
FRG
Japan
France
Sweden
Switzerland
Australii
Belgium
Canada
The Netherlands

78 8

10 4
52
50
42
31
30
10
11
10
11

Belgium, France,
FRG, The
Netherlands,
Sweden, UK

FRG, Sweden, US
UK, US

us
UK. US

us

us
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Table 6: The 20 journals represented on the list of
102 1983 Me-sciences papers moat cited in
1983-1984, The numbers in parentheses are the
impact factors for the journals, (The 1983 impact
factor equals the number of 1983 citations re-
ceived by 1981-1982 articles in a journal divided
by the number of articles published by the journal
during tbe same pericd.) Data were taken from
the 1983 JCR@ The figures at the right indicate
the number of papers from each journal that a~
pears on the list.

JOurmd Number
of

Papera

Nature (9.3) 25
Cell ( 15.0) 14
Science (7.4) 14
Proc. Nat. Acad. Sci. US—Biol, Sci. 12

(8,7)
N. EngL J. Med. (16.5) 10
Ann. Intern. Med. (7.0) 5
Annu. Rev. Biochem, (26.9) 3
Biochem, J. (3.3) 3
J. Biol, Chem, (5.8) 2
J. Exp. Med. (11.1) 2
Microbiol. Rev. (9.4) 2
Nucl. Acid. Res. (6.4) 2
J. Cell Biol. (9.2) 1
J. Immunol. (6,5) 1
J. Mol. Biol. (6.7) 1
JAMA—J. Am. Med. Assn. (3,4) 1
Lancet ( 12.3) 1
Melh, Enzymology (1 ,3) 1
Neuroendocrinology (3.3) 1
Trends Biochem. Sci. (3.5) 1

T. Avery, then at RockefeUer, continues

to have an impact on modern research. 1I

His 1944 discovery that genes are made

of DNA initiated a cascade of experi-

ments—from the Watson and Crick pa-

per delineating the double-helix struc-

ture of DNA12 to today’s investigations

of oncogenes, those strings of nucleic
acids found in all cefls that can produce
unrestrained growth in cell culture. I re-
cently discovered a marvelous descrip-
tion of Avery’s impact on today’s re-
search by Lewis Thomas, that science
popularizer extraordinaire. la

The paper by Hartmut Land, Luis F.
Parada, and Robert A. Weinberg, MIT
and Whitehead Institute for Biomedical
Research, Cambridge, Massachusetts,
was cited 173 times. “Tumongenic con-
version of primary embryo fibroblasts
requires at least two cooperating onco-
genes” is a core document in research

front “c-rnyc gene and other cellular and
viral oncogenes involved in carcinoge-
netic transformation” (#84-8130). The
paper attempts to unravel the puzzle of
carcinogenesis.

Carcinogenesis is the transformation
of healthy cells into tumor cells. It is
thought to be a process involving multi-
ple, independent steps at the genetic lev-
el. Each step may require the activation
of a distinct gene, and the final carcino-
genic effect requires the cooperation of
many previously activated genes. How-
ever, Land and coUeagues found that
carcinogenesis requires the cooperation
of two types of oncogenes (genes that
transform normal cells into malignant
cells) to cause tumorigenesis in the em-
bryo fibroblast, a prototype cell of con-
nective tissue. These two oncogene
types together achieve an effect that
neither is able to achieve alone. These
findings of multiple oncogene coopera-
tion suggest that the number of distinct
steps in carcinogenesis is limited and
that each step may soon be described at

the molecular level.

Three papers in this study are core to

the ~CZ/.$.!lc1 research front “Role of

polypeptide growth factors and protein

kinases in normal and transformed epi-
dermal cells” (#84-1033). This front in-
cludes the second most-cited paper in
this study, by Michael D. Waterfield,
Imperial Cancer Research Fund Labora-
tories, London, and nine other col-
leagues. This Citation Classic was cited
198 times in 1983 and 1984 and has al-
ready been cited 109 times in the first
half of 1985. The paper “Platelet-derived
growth factor is structurally related to
the putative transforming protein p28sis
of simian sarcoma virus” investigates the
relationship between tumor cells and
platelet-derived growth factor (PDGF),
a substance thought to be involved in tis-
sue-repair processes. The group at Im-
perial Cancer Research Fund Labs,
whose director is Walter Bodmer, deter-
mined a partial sequence of amino acids
(molecular building blocks) for PDGF.
Understanding its structure is important
because abnormal expression of PDGF
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. ..

Ffgure 2: Citation lrequency distribution for papers published in 1983. Items were tabulated for ranges of
citations. The midpoint of each citation range is plotted. The horizontal bars through the points indicate
the actual ranges. The table of values shows the actual ranges of citation values (x) and of number of items
(y).
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may lead to uncontrolled growth by tu-
mor cells.

In a related study, the paper by Rus-
self F. Doolittle, University of Califor-
nia, San Diego, La Jolla, and colleagues
demonstrates that an oncogene and a
platelet-derived growth factor have ex-
tensive sequence similarity, showing
that the two are derived evolutionarily
from the same gene. In the paper “Simi-
an sarcoma virus onc gene, v-si$, is
derived from the gene (or genes) encod-

ing a platelet-derived growth factor, ”
the authors propose that the mechanism
by which the oncogene transforms cells
may involve a protein with functions
similar to those of a factor active during
normal cell growth. Like the Waterfield
paper, this paper is core to research
front #84-1033. It was cited 166 times in
1983-1984 and 122 times in the first half
of 1985.

Let me reiterate that this list of 102 pa-
pers only scratches the surface of the im-
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portant work reported throughout the
world. Over 560,000 papers are indexed
by the SC1 alone each year, 40Q,000 of
which are actually cited. We could not
justify the space to list here even the less
than 1 percent, or 4,000 papers, cited at
least 15 times in the subsequent two-year
period. Figure 2 shows that the 102 arti-
cles from this study constitute less than
one-thirtieth of these 4,000 papers. Pos-
sibly this listing could be done in a sepa-
rate feature of CC in the future. By
listing 100 papers each week, we could
cover a lot of interesting material. For

the time being, however, we believe it is
a higher priority to continue with our
series of most-cited Citation Classics.

This concludes our study on the 1983
life-sciences papers most cited in 1983
and 1984. The next essay in this series
will examine the physical sciences.

*****

My thanks to Lisa Holland, Janet
Robertson, and Bells Teperov for their
help in the preparation of this essay.
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