OtA{ Zt{(Arthur Kornberg)2| DNA ¢
HNEZlet SSHH fxo| -

=0{7H

obA] = I(Arthur Kornberg, 1918-2007)%= 20417] 34k Aja}sts) 5at
A& ] AgE FAES 3 AStAte|th. Ie AHAS sk
Z4) EAKmaster molecule)}] DNAQ| 3184 A& 7FssHAl s 5
DNA FEA(DNA polymerase)g st A 52 @ ATl
At 7195 ek 19599 =¥ s = 19 ol F2E AAS
o 284S Ak 19679 FH 0w A@AoA A= 0w &Askd
Hio]Z| 2 DNAE QIFA o2 sk v Ao 2 433tk 7% A&
ol = 19| o3 Ago] “AlgHo|A] Y-S HZ(creation of life in a
test tube)”t Zolghy ZA REdth FA v HE E<(Lyndon B.
Johnson) t&-%-& ZH 1] 3o <& S0 7P AFHola 83 3
A AdF ol Z 18} o] Al ek EAANESH olsjef 24ks
FTshs Astel, BARESIAFEolobE & 204)7] 4k ZhE AW o) HEF
AfE 7HTTE H At dEs & Zolgt AEHTE)

Fa12013'A 49 8. AAF B AR 2013'E 8¢ 15

1) Robert I. Lehman, Maurice J. Bessman, Ernest Simms, and Arthur Kornberg.
“Enzymatic Synthesis of Deoxyribonucleic Acid. I. Preparation of Substrates and Partial
Purification of an Enzyme from Escherichia coil,” Journal of Biological Chemistry 233
(1958), pp. 163-170; Arthur Kornberg, “Biologic Synthesis of Deoxyribonucleic Acid,”
Science 131 (1960), pp. 1503-1508.

2) Mehran Goulian and Arthur Kornberg, “Enzymatic Synthesis of DNA. XXIII. Synthesis
of Circular Replicative Form of Phage [Phi] X174 DNA,” Proceedings of the National
Academy of Sciences of the United States of America 58 (1967), pp. 1723-1730.
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FZH 7 DNACK gt Aseta] 15 Pt 1940-50'Ih
o= DNA7} F484s W8t fH3dedA 7 $83 9482 o=
FRAARE A A= Aol AFH A #7F olz DNAY o]FuAl
T-Z(double-helical structure)”7} BF& A WA @2 EAA =8 AE0] DNA7L
A FAFR Mgt Tdol tidk AP 75 Sl oA’k TR
AR A EAE FllA olsfstal 1A ofshA o] 5ol tisl EAst
7] NEEIEES 22 A FAlS] HUA™ AT} 2 o 7R S B
g A ATIEI AR BEE, 1Y ANGASS o2’ BAAES
FYoll Aol Al e gk A de s o] A== 24
AollA = g o5y 7| o] Yehd & A Zlolgt W] AIRETEY) o]
of n] AWAF= 22 tA o] F PR Y (National Institutes of Health)¥}
2 A71ES ol A=, 7S Aslel 5 34 RS 2430
2 Adsl7] AAETE Aofst AR 244 STl o] FolAHA B
< tiste] PRV A MER BAES ok AlestE A A
o8 Fat7] AEFTLS

o] 2& AsARA e FH LY T O FW, S 17t of9A oY st
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3) Lyndon B. Johnson, Presidential Address at the Smithsonian Institute, December 14,
1967. E&9] IA2 T3 2T} “Some geniuses at Stanford University have created
life in the test tube!”

4) BEAYET o] datol gk & B 2= S-S 2T 4= 9tk Michel Morange,
A History of Molecular Biology (Cambridge: Harvard University Press, 2000)

5) Robert Bud, Penicillin: Triumph and Tragedy (Oxford: Oxford University Press, 2007).

6) Angela N. H. Creager, “Mobilizing Biomedicine: Virus Research between Lay Health
Organizations and the U.S. Federal Government, 1935-1955,” Caroline Hanaway, ed.,
Biomedicine in the Twentieth Century: Practices, Policies, and Politics (Amsterdam:
I0S Press, 2008), pp. 171-201.

7) B At I BAESAY B td dugs tas st James
D. Watson, The Double Helix: a Personal Account of the Discovery of the Structure of
DNA (New York: Atheneum, 1968)
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7F 2™ Stse A=A A2t dEol 7k Ad st ZEel tigt

A3 et Ssolx el el gl tigk F53F /1ol 7]wkear

Vs AHT Aotk YHE I DNA $49] A7E A=SA DNA
I

of T APl BRF ofe) Ak, s, 7715S FR37] Ao o)
3 A4 BEL AAAORE oS Wek ope} olelst B Tl

oo aHkd 2|49 wWHIF H8HA Bol e Foldtth= Azte THAA
Witk Wt 19 &3 FRES APA AZlA HEF ofolr]oig}
AR7IH, a8l B4 w3t AR oigk Ffehe 553 d5
(customs)= HHA|7|H oo 7|HkE & AA EZ 3K material culture)s
AESIAHE Aol W19 DNA ATF3sAloA ol2g &2}
A2 75t gl Ao ofoltfoie} ZH o] WK exchange)@ 4fr, 12|l
82 7] 9] Q1A (credit)ol] #FF FEF =57 A|(moral economy)<] 2k
I AS 7SS A ol7t IR EYAAE At A E
St e] e WA A8IE UL A8tA} ANJIERERE ofd et 2
st shaE ztel] X|detA| AAS Hold A7), 17t «FEAA 7202
I AR et GF A ShE A =sA7|H ged Aset ATEs

A AL 75l e
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ZH I 19189 349 39 7819 ERIUANM e 298 &

8) =H 7 Al(moral economy)eh= 7'd-2 18471 G2 FRINAE F43 QAL o=
Y= E<(Edward P. Thompson)ol| 2|3l AR8-=]7] AJZgith. Edward P. Thompson,
“The Moral Economy of the English Crowd in the Eighteenth Century,” Past and
Present 50 (1971), pp. 76-136. HEAEAEL EQE3Ie} TEAA M g #4155
s 55T AP Bapeyol ohleh APVFe| B34, HNH, AAH Jn|ES &
TS dEAQ dEREE thes FET 4 AUtk Steven Shapin and Simon
Schaffer, Leviathan and the Air-Pump: Hobbes, Boyle, and the Experimental Life
(Princeton: Princeton University Press, 1989); Robert E. Kohler, Lords of the Fly:
Drosophila Genetics and the Experimental Life (Chicago: The University of Chicago
Press, 1994); Lorraine Daston, “The Moral Economy of Science,” Osiris 10 (1995), pp.
3-24.
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2l Frstel] ejolyith w&go] FHoy 1 om Aps|Folo] F FEFE
W2 FEIQl SUllA At I #stel| E &S B 154 FEAIH
(City College of New York)oll 8}sldtt. BAl wEAIHU= 7hdshA|ql
AEE Ak oRRt o|WIAES ARSIl FF TS S-S AY T
FoE AFFPom o sty o<z, QIES Hoks o|Ile o A& g
AES &Yt Fete] A9ut Holx 1937 Ew e} I tiEke &

_i

2

= =4
& 71 Tl FHT ol9lol= F Holu o A AT AE AR
Ak FH = fFEiQle] ot Jshe & 5 85kA FUT Aol =

B8l Og £ $ol] A 2Bt 8K (University of Rochester)] 2]3}t)| 3}
o SHTHEA 2AH|2H s wjsf 7 & o]Fe] frefqle] dshs
&-g5tA] et 17 e 7P 21 RFEQl F g Holqlth.
19410 oSSR FHET O Y & YFAEA Mgl 4
< ARt Z)zoskdTe] 48 AEsiEa gk ool EW e Al
o] 7129 AFE AYEE T Y& 2] Aee ZEIAE AFAGA
£ BRUA 19 AFE AT 22 & 2= It EH e ARl
et Z AJE7E Foll = T2 (anti-semitism) Tzl ot SHF AT
At 7185 44 ZAvkal 3 agohio) 28RN 2 $F sl i)
Al AR dstar Y oA AT AE AE T e 7137 Felsk
oh A ofg] foke] AEsH 9 o8t AF =R IS MEA AYstiA &
A3] AAstal Y v= FHEALS] oA S8} tho]oj(Rolla Dyer)
$-A% M} & =ES 93 OF SYPRAYS dTgoew 2s
H3| o2l 2AS WolEo] 194235 E THE
Ao A+ LS AT
I % FWIOE 109 Wz THEALANA e &
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9) 1937 W18 FEAIHH T2 ildE 4% 8= Herbert A. Hauptman®}
Jerome Karle©|t}.

10) Arthur Kornberg, “Biochemistry at Stanford, Biotechnology at DNAX,” an oral history
conducted in 1997 by Sally Smith Hughes, Regional Oral History Office. The Bancroft
Library, University of California, Berkeley, 1998.
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QAR T A 23 MARHC R AE F=oUF AR YU ABFEE B
Q1 HIER] A S AFE & E 2e Atk €RAY IS £
o] de]d ME#E(William Henry Sebrell, Jr.)2 ZH oA I3t A+
o da3g FHH AAs ALKH R AF|FAUE AEHDL 4 ZH

oA &S (New York University)2] A3k A AH= 2

(Severo Ochoa)®] AF A WEATHOZ AHAA FFstad v
gk Aol A2l o8 A37)sH B enzyme)oll tEk o] o]&&
vl As AP0 7EUEe] Qxol= oY A5 BEgolAe] G40 o
ol ik Hao] AE7HRe™ 1959 A AR O] M3z U] o|dx)
ol 2 9%< sz RNA 0l g 322 =i oshds 43
oh1) FH 1= o] 3tol| A G489 K nucleic acids) ¥ Askel A o] 3

@ 713 olgs Hle 7 AT

4

o}

TEREAHM2| Yatet Mi=st

THEAYLL 22 AANA 5= A=k o3t A9 A=
st st Atz A o] FH 19 Aol Bt AH, A EYs vt
A=A 1947'A 7 S wHRAde] A8t 8 ofSdTa
(Experimental Biology and Medicine Institute, ©]3} EBMI)%| TIEE7} #
A|B o] z|ste] EBMI We] A3}t W g f8K(Laboratory of Biochemistry
and Nutrition) &gl 2H12] S 291 G4 g A AL A4 4 (Section
on Enzymes and Metabolism)< A5t Z2H4Q1 A3st A4S AAgH
th12) 1= WUE 387 (Bernard Horecker)9t 2] 3] (Leon Heppel)3}
ZE AR AFAES ALY A"l st 7] FUdstE ATl &

11) Maria J. Santesmases, “Severe Ochoa and the Biomedical Sciences in Spain under
Franco, 1959-1975,” Isis 91 (2000), pp. 706-734. =M 1+= DNA el oig A+=2 1
of A AR AT

12) ZH1e] SR o] A7EEo] tisie o] =< Heh Buhm Soon
Park, “The Development of the Intramural Research Program at the National Institutes
of Health after World War I1,” Perspectives in Biology and Medicine 46 (2003), pp.
383-402.
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22! 1. oA 28 A(Arthur Kornberg). SR EARI0A SH D= HapstiT, S35 DNALL
RNA9} 22 QXSS st S0l Tt Asfsts| oinis NEEoR HA7|0] st
SIAtZ AERUCE =X National Library of Medicine, “Profiles in Science,” Arthur Kornberg
Papers

AEo] JH ARl AT HokE A Ea TAlo] S ATE
AR AHAZT. B PAZoR 9 AT IFE AE Yol o
ofubes 4 Ase} wheol dofshs S4Sd td A7E WHAA Uit
o} 1950L41'41 Znbe] ol=H SR Wof FH APAL o2 A4
I APES Ve EAYESe] d7EA 954 DNASH RNAE
TR dlatel] A3k Asieby A ATe] FAAR BRIk

13) Maxine Singer, “Leon Heppel and the Early Days of RNA Biochemistry,” The
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IZHIE A FYHRAY APH S FHAEH] sl AT FAL
2 HHAZIEA ZHQ] 3 E59 Axste) e A3AE ko] &
ek JH wHel EZo] AR 9TE stk WS 7l Hdnk o
g2 19 AgA FHYES TaFH(enzyme club)olE= 714 ZUS
Sl THEAY U oy AFAES BEE AdTE EET B ofye}

215 APPAET} Aokt i 5 HFBA) T JBE FHT - As
B0 R BTk oldF AWL Fal =wi1el o FYURAY 52
So golroln SAA FHote] WAL Tourt Hd BAE oo 24
o4 BAsh B Bro} AY B BASL AREA THY 5 e 9
& PRI Sl THIIE Hele AohE AL FRE Aol

THI9} 11 FRES o3 ATEIE AP WY o7 7179k Aok
ARV EES ke EEESE AZAA Utk Aslst A9 7)yto]
He oA Ak AF 7179 7t 019 & Atk 4% Asle =2
B 5180 WAIES A dd WA ek AW e A
3 il e 249 FHor Hse o & 98s ok Fol
sjge %ZJ—T’—% AL YR E2 7 2EFe| E(polynucleotides)= =

¥ “I(Marshall Nirenberg)®} 31212]3] nf
gl ol ©](J. Heinrich Matthaei)7} Azke] @QriAEE EA8 A ZEE
Ago g sf5g AAA AP & =S F7I% ok o|lHqd Ffo
EAESE TR AFOES o]EUY 1Y SyEAUNA
AL O7) o3& Wy 94 -t g(Washington University at St. Louis)¥}
Zof] 2’ =t g (Stanford University)oll A AF21e] ATF1ES AHsty 1
e ol= Aol 2 S PRk ol HWEtlA e o] e
0& ofd tistRt: g Rddolzt & 4 UTHMore than any university,
NIH is my alma mater)’2tal 3]13}7]% giTh16)

N

Journal of Biological Chemistry 278 (2003), pp. 47351-47356.

14) Arthur Kornberg, For the Love of Enzymes: the Odyssey of a Biochemist (Cambridge:
Harvard University Press, 1989).

15) YA 19} vlejolo]= F-2AF Z=2] 3 S(cracking of the genetic code)Z =4S
43tk Lily E. Kay, Who Wrote the Book of Life? A History of the Genetic Code
(Stanford: Stanford University Press, 2000).

16) Arthor Kornberg, “National Institutes of Health, Alma Mater,” Science 189 (1975), p.



138 S=bAale)) A35E ALE (2013)
=w|70| njAEstale ZEHN stninxo| A

195090 = A EhE Z ol A Y3 o] gl ojule mAES
(rmcroblology)%: H‘Zd/\l’ F w2 7 A no] 9l g et dEk
SRl :L% ;HﬂrQI ﬂ—’Fi 24 §EE}. Folrot
“kol = e
2] DNAO EHUL of] g— FAog XWEUM Ay s}sto HTH 7] A&st
I UG Fie] AESHA ] BFl M T2 & LS T3k AT
olo YAEUISte] o AYEIAEL EM It EANESA L BHE 4
e Zolgbr 19 Y85 Zﬁ% S8k E}E Fivaieh=t iﬂil— %H
BN A 9 oA e
A&z AHH o Avs 3teh= %Lf'%‘% 771 Al;’it}. IE
HAdhste] Agke] Bl AFEE tiete] AT FAY 2L ATIF
< A9 F A AZR AH, A= Zi 7137} 2 A& Zlolet A7
1953 FH 1 109] 9o IH81AY A4S Aatetar HAEeke] o
T2 nAYESHE sk § —'%%: A F ATk
A dEgtoll A ZH e TRt DNAZRE fd=dol e A5k
ATl TS F A7EY T AYPrh 53] 19539 AU S
(James Watson)fﬂr ZWA) 22 A (Francis Crick)oll 23 DNAS] o]5UAd 7
27} WA EA B ESA AT Hite] UFQI DNAS] BAl9h f4%4
Bo] AgaAo)] ek Ashets, EAFAEE WAUS] et o2 4
A A0l 7P A3 olpE T FH = 1956'd DNAS e
T e 8420 DNA FHEAE 024 DNAS] A3ehs 79| g
OE P8It J= =3 DNAS AESA EXNES A7 4 A= A3t
SR ofUg} o]9] §17 BEAS A FEolM A7 5 e
@‘fﬂx}ﬂ BAASAES A1 AT aEd FUAFN7T AIREITRI) 11
T 941 DNA®] 993} DNA el #d aasol ek Ashshs] A+

1°

599.

17) Kornberg, For the Love of Enzymes.

18) Arthur Kornberg, “The Biologic Synthesis of Deoxyribonucleic Acid: Nobel Lecture,
December 1959, Nobel Lectures: Physiology or Medicine, 1942-1962 (Amsterdam:
Elsevier Publishing Company, 1964), pp. 665-680.
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£ 98 2HE gYKIL Robert Lehman)¥} £ W I(Paul Berg)S &3tk
o] 2 it} ol Ao #S AFE I o o5 AdFE HA
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A e A7E T e A 9] @R Z(Melvin Cohn)3} #4¢
A ESIAR] Hlo]¥l &1 2~(David Hogness), B 7F]#(A. Dale Kaiser)
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19) S AgAe] EFES digh AAIgE 2492 Doogab Yi, The Recombinant
University (University of Chicago Press, Forthcoming)E #Z3}2}
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20) Arthur Komberg, Letter to A. Dale Kaiser, February 9, 1956, A. Dale Kaiser Papers,
Stanford University Archives, Box 1, Folder: Correspondence.
21) Korberg, “Biochemistry at Stanford, Biotechnology at DNAX.”
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ZH g EStRe] AT T Ch
ot grEEEA Adde FRESE d4e 9o o &
slo] 2HUS Hol A7 &= &S vFth FolRTE W19 Al
XES DNAY| ##d o] A7 Z2AE] HYoA Fad HAES
7] A2 ololl 19| DNA TE40 st A7} Agste] Fa
ojfrE Rl of e} EAAET ] o] T4 A sl F =80] QE}
Zlo] W A7) ARt A= ZH17F YT FrolAeF v
W27} 3133 DNAE A3l DNAS] A4 w3 Al 14101]/\14 r
88 At s A3 5ol FoF ATAAES YR
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22) A. Dale Kaiser and David S. Hogness, “Transformation of Escherichia coliwith
Deoxyribonucleic Acid Isolated from Bacteriophage- Adg,” Journal of Molecular
Biology 2 (1960), pp. 392-415.

23) Roger L. Geiger, Research and Relevant Knowledge: American Research Universities
since World War 1l (Oxford University Press, 1993).
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A=Y o, FAESHE e okl HEoRl o] thehElA ol
g FA= oS A4 ol it 7SS IHREAUS] AR
3747 o] = I3k Aslsl, FAESE Al gA% Sl vls) AHE
o) A&t o8t A7F HAARIE o] AT T 2A 9 AAlES T
sto] mgE oAFA sk Aoleh A ZAT vl=r AF] f1x]g 2/l
szorfsto] vz 123 thst 9] stk ofr] Ay oltst I
F-2(University of California, Berkeley)<} %@(CalTech) MANA 7
Y de BAYESH Aste Zope] dA7xEe] xxlE e wh
19501t 2 2Rl =hehe Fafiste] AR ol9fd e Zoklie 2
Al G5 o] AAG Zoltt. 2RE = B3 ofFrfiste] tghe] =5k
7} X B2 L E(Palo Alto)7} obHel AHZgH2~A]F(San Francisco)oll ¢
Al Ao Bskshy BAAYESH AT G Agrt A el s ¢

B dR= EAska AT & 2RI =] Skl 59 A5
oF ojAgte] wjg- GFE o] lom AR T A= “«gto g 2/ Art
o}l th(destined for mediocrity)” $HEFSF7 1= SiTEH25)

olof ~Elx=fste] FAolNY e~ 28 F(J. E. Wallace Sterling)->
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2Bz T Zar)gle] Ay Ag|@Zuale] AES &) Aol A

g o]EYUYE ZH =" EW(Frederick Terman)S 254 (provost) =
%\‘ ANA AYstetd} FAAYES Topoll Ao Hek AF7E FYshes E& F
=S ak3ih20 B2 oFtgte] dile 7HE F83 AR 3oy
th Ie A YAEe A Fol e 2REYE B AR AR o]}
3 olof FA ojHthStel| A EAE =S st ATE T4 o=
A=zt = e o] JiES F78ok 1= 19509 SRHRE o)

sto] BAAERE FET 5 AL S Fol UAY] AEon o

24) John Inglis, Joseph Sambrook, and Jan A. Witkowski, eds., Inspiring Science: Jim
Watson and the Age of DNA (Cold Spring Harbor: Cold Spring Harbor Laboratory
Press, 2003).

25) Eric J. Vettel, “The Protean Nature of Stanford University’s Biological Sciences,
1946-1972,” Historical Studies in the Physical and Biological Sciences 35 (2004), pp.
95-113.

26) C. Stewart Gillmor, Fred Terman at Stanford: Building a Discipline, a University, and
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The Communal Structure of DNA Research
Arthur Kornberg as an Institution Builder in
Biochemistry and Molecular Biology

YI Doogab (Seoul National University)

Abstract. This paper examines how Arthur Kornberg instituted what he referred
to as the “communal structure” of DNA research. It first chronicles Kornberg's
growth as an influential biochemist with a particular emphasis on the material
culture of his own laboratory. At one level he built his own research group, one
that strongly focused on DNA as its research subject. At Kornberg’s newly
established departments(first at the Microbiology Department at Washington
University, St. Louis and then the Biochemistry Department at Stanford), DNA
emerged as a material focus, and his colleagues worked on one of the central
problems in molecular biology in the 1950s and 1960s, namely the role of DNA
in heredity. In part due to their focus on DNA, they developed a particular style
of an experimental community by cultivating distinctive communal practices
among its faculty members. By sharing laboratory space, research instruments
and materials, and even monies, Kornberg tried to foster a research community
with distinctive moral and political economies of science. As 1 show, Kornberg
and his colleagues built a communal institution, which they believed to be
crucial for sustaining the productivity and independence of their DNA research
in the increasingly competitive world of biomedical research in the 1960s.

Key words. Arthur Kornberg, DNA, Material Culture, Moral Economy of
Science, History of Biochemistry



