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The Capitalization on Science and Science—based Industry in Korea
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<Abstract>

The Zlst century is characterized by knowledge-based economy or society.
The most important features of this knowledge society are the cloge relationship
between science and technology, and the birth of science-based technologies or
industries. Bicindustry which iz the core area in this era iz a representative
science-based industry(SBI). In  SBls  including BT(biotechnology) and
ICT{information and communication technology), the creation of scientific
knowledge and the ability to capitalize on that are very important. The United
otates’ leadership in regearch across the gpectrum of science and technology is
the result of the success in both achieving high level of research and
capitalizing on that enabled them to grow. Capitalization is the process that
transforms the results of research into practical concrete national benefits. It is
such a dynamic process that can’t be clearly modeled. In this study, we propose
the dynamic capitalization process for innovation of 3Bls in terms of the fuel

and engine and analyse our potential.
Key Word: Science-based industry, SBlL, Imnovation, Capitalization, Biotechnology
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1. A&

ol i 2] AAALE = Z 2 7] 84 A (knowledge-based economy) EE A2 7| 9kALE]
(knowledge-based society)= LHAA T ot o= A o] AHAALFT Arsld
o] Fa3 AeHLE o)) o2l AAAE L Fag SAL FHIH J)= 2
o Mgl 2HsA dAAH I8 9] = (science-based technology) =1 3357
93k (science-based industry)2] ¥ 7ol DH{Freeman, 1974, Gibbons et al, 1994).
FHZ I 0FdAE ARG 22 AdAdAL] AFe UiF 2AE FYsta
R, = ofE Feoprl FErukayd e AIURARY g HeAE 2575
AR =] st BEAT o|FAx gl Zlx NRC(1999)= 00349 o=
o A AFL FAEIvAg Tl Aves YRRl 289 V= B
Bl glolittm B4 st

NRCS 2T 2o] nlZe RE Fo PoplA w4 ¥ 479 J7HIE
2= AFRL BY ohUd 29 AFARE kY Yoz ABste
= AFAAT S35 B FAHUA 2 T YRR A2 0)F Y5

ATEl EHEA Hol " ARe 222 EA4T 23 AsdEYe] 42 A
shlan, WiEte] ATarEc] Ay 7IgS Y shHe. 58 ARFAE kA
o ol# g At A BH7|7 BAE 274 808y 224 HHdE AAEL o0dd T
BHE-E B Estith s "ol e st A2 A Fd YEYA R,
Feuete] Aes AFHA, BASH A, 34 JR g FAHAS H23A
Gl ATtz glo] AAHe] VesHETE B8 WEo dAA ¢ WE
o 5= Adukol Yo

HZ YA AR vpoledds ARFAAG] vl ANz 94
o] & FAet AAso] AFHT ot oJE ATy AL A% ddade
A=z AdZE WAUSH 23S 37H oldez HAgdst= FAoH. EE 9
A 29EE B Al AR, Her)utilge] ds Aded A
I 2L Z1EAY I AATE AAYe] H2) i) dE Faste. webs 757
vhle e AT YHES A4 FE3 O vtReE 3 HA FYo] 4A4Y

=

ri

AL FG71d FEHR 2RAE F7hY odez ADdE ALY

1) REA), FFE, 2T=F0], TP T BurER BrrleAEs
2) vhol R QA ERABT), Ak BP0 TFT Ha 2o}



Aush BAe A=g AP BAGA AN, FI o)A AL%E 3
F 4e9 AHYL A vl e AU 2L AR AY] HAS AT P

= EAstaA
I, k&7 ghit e
1. 2pEpo|drdef o S&

Hato] 2kge] ZlRbolgt= AL oo o HFPE A EH sz FSr)dhily
olgh= &olo A Yoz 2 A T iAol AR 9T Holge A
ATt 1947 F9F FgelA Bt Q=g el sz A st Hol, @5, WE
sgelgte lEd e f$ld AERE Agel FAstsded, olEs 71y HAEFHY
g 727 A FHebr)vhakgeleta A sETHE = 9, 1999).

Price(1965), Freeman(1932), Rosenberg et al.(1990) & %2 &atEo] &3 7)
=2 A7 HAH o 2HPMAEA FAL G B2 7S Fo EAHSH R, F
= B0l FEriRkibge] olFe AAGFA ZA 1S g} g AES A
1= glol #BErled 98E o= FAHA T Yok BT(Ho) 244 ITIR R
2E 22 FHETIAG L] Agd olHF JA¢e dE FEsid. AgAA HE
o] HA - ALEel w3 FHAE 7P =A ] BT ¥ dTFE(Carter et al, 1957,
Langrish et al, 1972, Mowery, 1994; Faulkner et al., 1995; Martin et al., 1896)¢]
A9l=d, 2 S A Martin et al.{1996)2 712 AT dig FFAE{(public fund)
o a7t 7tATSTE dHoE #EF A 252 FUh sHEFHE, AEE A5
A7)7)sh e AL, dEYNI A4 AME A gz A, vl=d FANE
g% 9, =L 71499 FEelTde o8 7HAE 2 ostETh

53 JlEelv A9E o9A FAErErle EE FAUvHYgoeR PRY o
U27F? Meyer-Krahmer{(1993)= 53 7Zl=2 #7697l =2 275 3L oy
T HEG A7t gl AR FAolHn shAR,  Pavitt{1984)2 195060
Ao o] Fo Ao ZledAE AbSHA Jl=F 0] o] Fo A= FH
gz AxYge FIFAFEH (supplier dominated), 753 28 (production intensive),
73 7]9hF(gcience based) AbFo=E FESAT. 28 o AFTY ERE W
A HaAdg, Fr18 sk, Ak 2 kel ik, gFST, A & B
v el gt BFEA T Narin et al.{(1985)2 tigtd ) Hog o= 5357 ¢ &g



HEFPdL o)Este BAEHEH, 28 AgEHS AT A& Bops v
== Astdn. olH T AFA AZE olEstd FHIfo] T PR G
L BAF e dFEo] §ltHCollins et al, 1988 Coward et al, 1989; Van
Vianen et al, 1990, Narin et al, 1992, 1997, 1998, 1999; Grupp et al., 199Z;
Grupp, 2000, Schmoch, 1993; 1997, Noyong et al, 1994; Meyer-Krahmer et al,
1998; Malo et al, 1899; Meyer, 1993; McMillan et al., 2000). ©|E2 dAFZATHS
T EE Aol HZERA, #olA, At Fol Hu JEste AT}t w1, 5
3] diole Foprl o2 EokrRo FEFSt o ®ol fFEId stHth wahA
bk d 2 Aol B T2 V|2 AL e E ARG
AFol AZHo A - DA d= FFoe= ALY 5 sl

2. A&7 ol 5

214714l Eole A Jles wRoR 3 A BHo] v ot = o
2ol AAYE 2F 7tET HOZRE FEF ABRAEE Y R olF|E A, o
A2, 2ZES Y, AMNESE T Adz=7t o= Sa9A 1 . Schatsu{2000)=
204718 Aol AEH Ze dYdd FRIATE, 214719 Ae gE H
23 72083 st d2a2d AFE Oks AR 2 7ES wBdsky) gE
o wie BRIt AHAH AFE SAA S dRFAALT gFLAle] Ao
ol o ol AFHA #E FE Yo He=3¥ AFE AERE FH7A J)E
(disruptive technology)dl 28sf A2-& AF3 Aol HAHAD, 2 A3 o
AEstE o] glo] Azhe] ZAolzh ¥, HAe] A Dttt o7 EAE e H2=
3 AR TR vole, £AZEd ], A Fom YESE FIHU|wge] HEFE
=3

SEvtele] A AAS AP A =HH FISE 53 GF el
7 Yo <a¥ l-a> 24 Az AsS7AA seve A 27k e
dF3 e AezA 7R 2y #9E Hstn ok 3Eu o9 Ze R

7HA T2 2147 d&ady A s AdetA € 2147 ga2F2d A I

10],

R

3 dHd Fx AgAs Ze] AFRdge] AsiAsD, A AdAs AFEeA 71E A
A= AAe T AFe 44 AFAdste FHE 2T

4) H2==2% FE2F CD(Compact Disk)st Zo] MG Fof ghu, AlF dFo] A A
Hae Hudr et Al AYAs #3H J)le(disruptive technology)2 23 A
FE AAHFAY ZI€ AlFE WASAR 2 AFY L2 s ekx, A Fe o E
A A A AR A 22 oY EH ot 2T EH A Aol vl Eekeltt



Dt AR AZE FIMATE AYA FAEEHSAE dopok IdH. JHEES
Arkste A2 7Rt g R REFS S e AARANYeEREH o B IS
AEd "art gl olAL 49 vliA=H{gmile linejoldtx Ewle HH BE 9
g et AdE AAYE 2E VHES =E6AGH gE o] A7k,
ZFEA DT Haste] wAor P o] AL <TY 1-a>2 FIlvka] F27F <

B 1-b>e&t Ze] mpHeok st FFF Adz7L RU7kA e S 4HY ¥
ohvgt 7hEE =Y ES oA S43% die] 2 Aontgs 9reoltt ol A
ol 5% Akdrto] opygt fa=3 A AEe Asr|Rtagel &4 432
W vle A FEE ¢ lonZ fud] 49 Fxr= 23A #Hajurt
oF &5 2| g

o]

<3 1> A9 $Avk) 2= g

% LY MM\-__,.\_E . gz
2N A
7} ; S
7
#
H
2E HE, 24 dd=

(b) 2147 49 Bl 7=

ZFE: Tamadal{2000)

Ad7A L AP emA A MEA GAsta e FUNGE O 54 E
 geFstt. Pavitt(1984)2 Fehr|ubabde] A9 Jledale Fa o] 3Ap
R&D &3l 7]2sta, ¢33 R&De Wit AFE a8 I s T
o= 57 Wi 28 AL FHAAES “““E}_F iﬂﬁ} At 259 ok A
petEobel A dod " AFAddd B2 d¥s MAgH. oYY duES



Agel GAqH 0 ABD @ Hod, 2, A=A bse] Fxage] T
F RS JREL BILonT. HoledaEEAg 2 ARG 4
< wHH2 9dgS B2 FHS XLEI 7|FEL B2 ZEEd oM A 2HE
T PO oA F Akgel Y OE Ul=dEaEy AAE dFHAS BT
o Fo] H(Niosi, 2000). Niosi{2000)= &3 2 714 FHE7|vkikgd S digdoezs
£9 54 <EI>T gol AN F2Y AL welevAEZAL 2ZEY
oflxkg e A Fo 719 vl wie B, AR 54 BAkd da3y A
S HAdstn g3, Adel dde] 308 nigte R ol o R A Tvhedo] o
2e3 ol HYES MBS GH AFALY o] 10%8 W IFISHE ¥
obg o)t}
<E 1> F48 299 ANFFEHYG FH7)g
Number Number
P of years of firms  Type of R&D/
= industry as of market Sales(%)
established 1998
Alreraft(commercial) & 10 20 Oligonoly 4
Biotechndlogy 22 >2500 Dispersed 54
Office, computer and 5 >100 Nicheoligomolies 9.7
accolnting machines
Memery chips(DRAMs) 5} >100 Oligopoly ND
Mircoprocessors and 27 <1{} Oligopoly G4
digital sigmal processors
Medicines and drugs 120 > Oligopoly 121
Migsiles and aircraft () <1i Oligopoly 52
Software Rl 1 Dispersed 165
Commumication equipment 100 >100 Oligopoly 93
ZLE : Niosi(2000)
7RG o 2lo] A XA FAQ) e dFo] HAE o FasAn 3l
o} Niebeskind el al{1995)2 AF3 F 71 A vlo|l2HZ =23 FJAES o
Joz a8 A FLW AFY FYALL g xLH: AS 2AF 2%
28 e 24, 53 g $EE FEITE FRRTE AL TAYZ, )9
2e AAE Helde A8 vEYEI 259 G467 F94L IR0 A
WElth vlelevl 2z g ddd 72AHE gFE g AFATFadA4 A
AET AEAeR ALgAade HA ARE J|dHe] dE AARoY gAEL
A4e S8 Uezy dgdon YT 28y woledaEzAs @



A" Ao gt FE F2HWUA 2197 gt AgAY FEAFY =5
T a2 w gate) AFA o3 B2 WAV G AL dTe) FHo A A G
3} AAFE 229 2ot 9T AT PG FRAAE WA GE] B 7
29478 Y19 49T Ao 2T L4ATFE SusEy ARHE
Azdge o Yok

Handerson et al(1999) 7122 ¥EA 2¥7 BE 2AAE3 B4
B 2459 dhzd A5 Yo 52 FAANY FAH B g o
T2RY J)9d v, EAMET dNe Age) T AA)ure] WHo)
NNFHT Y <E T FFFEIATY FRFEAUNY FolE ackd Ao
= SeFEEEAe A Fegd gEen w2 Aok ATHA )

<& 2> AFEHENT FHFE=HIL 2o

FGetFEH A =N A
Hale] =4 AMgle Az Z7 e zAy
ERI I =39 (breakthrough) #4  7A=E Hal
Hale s e dF 71wz, dAYAH =
AT €H | B3 E AST €= At B &3
Ss543 S 2 wjA cross licensing
Hal 54 WA 7d, 714 W71, A7
A A E AL NIH, 94 A=g, A2A3 A9A A=g, ALAF
HEA A4 Hho] 2 2b AApAA A

A5 SRR (1999)

I, npsfe| Ap2 35t

3ol AHE SHcapitalization)d 972 23S AZH A F7he] o522 HEs)t

= FAe2A, O FAL S gdstn GEHoIH 204718 HEH AFES B
M, ZEH Ao FRF v)SelA g2 W AAFol FASIL, L&
< ©A AFEEAdA $HE Bl st SeluEe] Ase =34l opolhe =
FE st GEHE ol AR gl 283 2ol HFd AFE A=
gt d2o] AFd a9 FAYNH A4 g2 AFHANs AF=E =
SRk el = 2857 g

COSEPUP(1999) = #1238 A2 74247 R&D F21, 84, ¢AxE, 5E



WAL o 7RIS AAs, v #HEule AR e e AAHo|gn
sttt #atr)ukak gl A AEs 7 Ho) feiAs 1A AR Ao AEE o] ofst
o3 Fo a2 7kAE "Hrkste] A2 AR Aol ok i)kl el A
o] AAEL A AEdF 29 o=z AL RdA £t
& 89 opyg Yo stdsts AAAdE 2207 odn AAREL
2 A3z o ESH AT, 283 @AYo AA AFE FAY 5 3l
$A4 5 ST =Y ms FTastt ol FHgANY FEAAY 1A 7
AL HEHsA AYEgE 5 gL B opyg YEvig == Ageid g=
7] W& mE Aot wEA AAAEF 72 AAE AESE AT 5D #
olem ARV dFez FFHT FolZeds @R Fast oYE: <a¥
2> e %A 2R3 FA{dynamic capitalizing process) e = eRdHTH

e

[o

FFI rro 2
gk

Dynamic capitalizing process

Partnership/ Partnership/
Investment Inv estment

Hurman Creation . Capitalization
esources ] (fuel) > Valuat10n> (engine)

) 1

Research Development
Infrastructure Infrastructure
N A
—
Environment

<39 2> 953 z2HRg 334

<a¥ 2»dlA 7HE TR a9 dAAYc BT & 5 gl wholedkds 2
= FHE7IHgel o] olEc] AEF AY, F =EFH ST ZHE AFLE
AAES F7He Yo ol weks FeojH ol A, 49 2EIsat
{star scientist)2 ®ol Estd 55 F A2 A2 93 9A=57F $9si0x
= 7 i 2sHsAg 54
= grjstedH, 20 Bod @2 3, 2 I7k AAYES A0 2 5 Yo
Zucker et al {1998} €29 wpoleitds tiido® 283sart & Al oH



& s deAs 24T 29, SA g9 s vy 39 FEAT
7192 A5 UH-Or T d¥s Fie B opyz), 1080d7F 1000 Afel
o 7192 whele#A 7L WT 4%, ALAFL 27%, NFEFHNAFL 3%
opR
<

pzJ
i)
e
i
riﬂ

70 e AL A Y. 28l 3 ](tamt knowledge}S E-f
g 2EHEaEL 3P AAAE vHAE AU gloenm T35 Jlee)de B4

& 2= e QAEZ AF] Basith

A% ey A7 34e e AL Dol 4 gt ARAse B
SY4e 21T 2P oluz Yol gBglol Axe NUAEE 1 dRNF
o mR T A AREE 5N, AFAT FRE AB ALH A
T ARHES AP U9 199 $Aeldn 2 5 gl AR Rage gl
B4 FRE ARAY HHAW7)7) (scientific instrument® FAH ATE A

P7203 @+ Yok d¥Hos =W Pob AdPYL BT 2
e FEL FUs) ANAL 97 R @4 ARLDI) B FA
Agselol Bk Bl=H 49 A% 7Yl LW HGLYNNE YY &
AT WY 2P ojYs), 3RS nPE AFoE FEHA $24T Ao
HaY771E NN FUBTHE AL 2R AT Bob AT 29
Fode AL 4890z 2eF

He A A g ARHEHe e AYAst 2ARE HYo) A D3
Az Bazte] A4 w542 4T FRFA VP W AAAEZ Hu7
Rl 329 AN AAE LA D ARRFE A4 AR HE Fa
stk PIZe 10809 HigH SFadA Tohdde B4eke FAF 2l BB
ARARHEe) TEAA AEL S Q=S 5582 M (Bayh-Dole Ac)FHAT. 2
23t 29 WL SHUSE I A JUPeRH FEH 27 9
A4 ERHoE AFE RE3Y + 4 o), 2udez wiezel sEolol
5453, %olde] GE zdHe YRS IYASIA AH BEFoT AR
ozH Yo So] o THAYYUT EF o2 Ashe] FBE WA YE] 2
Ho) 2] HAQA AFAASL FBAA = A7 FA

oW A4, 7le ARHHAF AT NE AT AN Aol 2 F
e mUgEsE, a3 A4S 943 5 de ANWsEe are @
FA37t BEHR, 3 AHL FFAT o] BE Abgo] ol4F % YA bk 2
2o B4 BRI 33 ARS a0 o4Y £ Y YL 21 e
B3e grh A72%E ARFHI) AT 2L T T30 AL ¥

e



Yo AW 4 Y 71ed Y] Basith Rosenberg(1990)s 719 22z 7]
2ATE YA F=dY 9ve s2dTe] 4HE AR 44 ¥ds
Ae wAY B o 19759 Kohlerdh Milsteinol AZold @24 E34)
(MAD)Y T8 J7E FRAAD, AGee] WP VI FEF AFI)He 2
= doF 2@ HgH wAe ouls WMEA o, $EAEES ALY 5
A #Th A RGN 2o JadTd FASAITE AR o o4
A AA 9271eL ARGAed TR Sy LEE H2d Az
A7e) Fa4e AEen, 259 Al Be FHAnd B =9 7)£9)
3. oET Wge Az R sHnez: D AL AR
Al R4 Zadas AL v,

ol e bsde) A4 ATARE ARG PRAE 71z, 24, ALATE X
ol gow Bob APHL Bew B ol ABHL FF
B3te] BEULS Sao 2HY F Aok AEHe Fad o
Az ofoltolrt MEA AFEA EY 4+ TS = v AAY
Asrg ol of7ldle ZA T 74 FAl AT 4 FdAE SdE A7
AZ4 cleltiold F2g & nks Relxm, U FdAE AT 2L
JAARRD 7 Bz AAA BAE 4T 4 A S8 BAEs A4
ARAT nEIAE AR F AHE Aotk I - vhole Bopsh B FHI|u
sopo] AsPHL YA TaREoRGE GE =L BT YT Y= - who]2
sopol A AFHAL 172 BT 14 F1Q ] ol FolAE A48T B ol
A o] TRl 10 1% o) FolA 5, Bl d 2R 7ol B Zdse] 1
47 WAsGol dvshm YTk BW, FEHEoks B4 7o) U FEo4
ATAE Y BLAL Brhste AT B3, Felaae]l Fxn, wANY dEe
ARsEe Adstis A4

Sepobadeld ARG AT A Ag Ao B Ao
o B FA F2HE AZE P8 FADL QAT ok AW 4B @
oA ot Felth sty o7t FAATFaY GelA FEH ANE U7t of
d 29o4 ARHHEE Fe Aot gepd AL Y FAY A9 =2
Aol AAg ol e AE A dPH Amse] o] Badd AL I
oA W Fe Fn FLE 5 QAT ADE Fgol Brhs s

Ir
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Iv. $alLiztel pstAb= st

el FEr|Rtadgel 438 4 e AAYS ZHEY) A dE=RA v
ole Fobd] =EF 5, AFUAAE BAsA T
19999 % @ueke] SCI =% F5 AAA LE=F 73219382 15%9
11010002 AA 1695 AABATY, =2 FF YUL=E 01782 A A 619
o HEflt & dHLRE FHI JFYT 2 5 AR, 2 FE2 s
Hoa 2 o5 vk <F 32 19869 %E 1997374A A= HA SCI = F A
=20l AA s HES JEhd Aot SUEE AYd e vt
oleHH xFo] AR HEo] 0% AX whHe] Lajugs 189 50% 4
Felz PlRA Estm gt

<E 3> A9 wpele#H SCI =7 H=(%)

=7t 1986 83 1980 1991 1992 o4 1985 97
= 182 19.8 22.0 239
o= 54.1 54.1 54.3 54.9
gE 49.3 50.5 51.0 50.1
=4 50.4 499 481 479
g 59.8 §0.1 58.4 56.0
B S 589 579 57.1 55.9

A5 OECD2000).

<E 4>2] vlsd EdEHE 53 T FHUE V|4 E0 4= 159 J=(E
AF)EokE AuEY, 7152 S ddnA Az A, DR, v AsF
, AEAF 8 AY Fo] G Yo o)AE vzl LE3 " BY 0|5
e Add FFEo FHE AR D u, AFEe dAE A= 2 dolH
g, Ao I HAE dx v 282 F3 ARAFAS A4 Bl H49 "2 '
d9Ss AAS A, ARE 21717 2 HE X o eluEke] 535 &4
serat Ve o=t 2o Ae Rt A9l sl v, vSe 428 st
St ZIwtem J Feopd 537 AHel &S & 5 o

<& b>e AT HA| vF53 oA ol " 55T AAsE Hle= o
ehdl Folnt. A2l FHAAE FeuEe] nteled™ v 537 AA G Hle

rr

o o

T

o o 2

rlo
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o) 2AW, AYT JFELS HF Eh
wpole okl B EHET AR dATHRA

Ao Sz FH

i)
A=

&5 QAT o}A 2 o] FRAA Gm EF AT ZoplA AR J7A
Zol gol ARHE 7] AT AAHel 2L FFd Aee T F Uk AAD
o] Bope] g amdew AF AYAL] o] wol LAx 759 F

o] $l= Eokolnt

<E 4> A= v E5F 4 167 EeH1897d)

&4 i T = e
1 |Photography Television signal processing Surgical instrinments
for recoding
Information storage y Biclogy of rmulficellular
z and retrival Television organism
Static information storage and |Surgery:  lLight,  thermal,
3 [Flectrophotography retrieval electrical applications
L Semiconductor Surgery: application, storage
4 [Liawd crystal cells manufacturing process and collection
" Electric lamp and discharge .
5  |Facsimile devices Prothesis
» ; Dynamic information storage |Computers and  digital
6 |Typewriting machines or retrieval processibg
L Dynamic magnetic
7 Television signal information storage or Data processing
PrOCEsSing retrieval
g |Printing of symbolic Coded data generation or Special  receptacle or
mformation conversion package
Optics: systems and : : C
9 ement Electric heating Telephone commumications
: . : : : Communications:  directive
10 |Active solid state devices |Refrigeration radio wave systems
11 |Radiation imagery Flectric lamp and discharge |Chemistry'malecular biclogy
chemistry device and rmicrobiology
19 [Sterage or retrieval of  [Miscellaneous active Chemistry: natural resins or
magnetic information electrical nonlinear devices  |derivatives
13 Internal combustion Liquid crystal cells, elements |Information  processing
engines and systems system organization
> Winding, tengioning, or
14 | Television guiding Cryptography
15 Electrical generator of Electrical power supply or Chermistry:  analytical and
motors regulation systems immumnological testing

A8 USPTO, Office of Informafion Systems

<E 5> Zd=2] vtole#d v|==3 H&(%)
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S |H12ER S g0 4FTYE
1999 1999 (1992 99)
= 38 42 328
o] = 10.9 13.0 9.8
Sk 71 57 2.0
= 110 119 49
= 15.2 20.7 107
ENCES 115 15.0 5.0

Source: QECD{2000).

Gerpopl e A%gEe ¥Ry 9 AL U AgAY FEATE
2o zASAAY. BAYGS B, AEBY 97 F9elA Bhste 137 Ao

93, 22T §4 oz 2525 F9e ATk ¥ zAse AR 3
ge] AT7h Gtk FARDOT 19909 olF ArE F wRolA g AdA
FEAT wEo] AR S WLe S84 T BIAIA, 2422, FTAY

P|AEEEA, ACIHAAARHIAE o 20%, 7IFD 7AHE Journal of
Microbiclogy, Molecules and Cells, The Journal of Biochemistry and Molecular
Biclogy= 10% 7|Ro)Sith A & 3h& HoAz Ag o] o)Fold 7tn AR
ZhEste A3 FEHYE 243-0A Ketoh vl=e A5 FAVIHEC] 9iF
7 Adiste digelA FEd AXES AEststn, disted A A5 FEE Ao
2 AY9E & AAHVIEH BirIge) AdE sto AL SRS st AR f2= g
3 YrdE AAE WA go] Ak Ao

S 2] AR WAV e 2 grIds AAE A7 wAA 7 e
A7l &2 E47|e0] FAcEI] Bo= Yridd A 2L SHAQ #A 2
AFHATAA derelyt BirIdse] BATE ofstn AFARE 1-299] 7)o AT

st . dE FAHSE AW, AEWAC|GL] AdddS BEL e, 7

7] 2 A2 mpole HFo] B2 HES AStL 2 TAAHR AEL o) A} =
= AFes Boli o A el 7| qAA, IAG T FL AGF
Fo3 Asta Yo gi71gs AABA oz & 5 ok o= vl=ev 4

5 exvlaned Mpnn guEE 2 o) B2 4AGRD, T T4 6 Bas
ol oAb B £ BIHAENY, FTEALETRI, FSUGH AR, B3
AyeTets, B2AsnsE, g2satseln. 122 v2Rny A4 & B=H
3, B3 gejets, A AR L ol o).

&) R Y 42, ABAG LAY 9L 99 5hQ ALFYLT BBDA VG Ay
2 BYTA) T2, Fer]2BAITL, 2000

13



l
_O'L
k|
rh
i
>
0
)
i

o whole Rok WATIGol WA FAo &
gozy AU, WHslen AGHd grldel 2n s F4A Fol=
de A5e A5 At AN=E BAGT A FEALL A A
s gEAolt webd FudA FAT AWIAGRoE WATIG A% F)d )
AFE Qe AT £ T Urgee T BT Adezny AR

£ B Aol LA WAZG Y AFelA FED Ao Bhe] 2FH<
9. 6B o) PFY FRAVJEL U WAVRAA $EH ATFEEL B3
A% AZ AFE 5% 992 ARsn 94D, 20 9r19se A2d 7l

NN DRBE B olFok Bale Reo

A 22 =58 37t AE2H7] HAAE stRTEER7F EEder sted 3
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