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SUMMARY

The primary goal of the present study i1s to search and
develope the proteins comparable to the biological macro-
molecules involved in the blood coagulation. The proteins related
to the platelet aggregation have been 1solated from human
platelets and analyzed using various biochemical techniques. The
development of the activator or i1nhibitor for the blood
coagulation based on the structural and functional relation
between subatrates and the proteins having the blood clotting
activity has a high potentiality for the development of cancer
suppressant or apoplexia cerebri.

The fibrin polymerization 1s accomplished by the activity of
transglutaminase and the structural change of fibrinogen
substrate 1nduced by thrombin. Therefore the structural and
functional relation between substrate and enzyme was
investgated by carrying out the phosphorylation of fibrinogen
and the gelation of substrate with the phosphorylated protein and
polycationic materials in order to increase the activity of the
factors 1volved 1n the blood coagulation. The gelation induced
by casein kinase-II, which can phosphorylate fibrinogen, has
shown to be faster than that by just thrombin itself. It has been

also demonstrated that the addition of lipids accelerates the fibrin
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polymerization.

Based on the results of the current study, the diagnostic
reagents using the factors involved in the blood clotting process
has been attempted to estimate the blood coagulation activity of
samples. The purification of Factor III(Tissue factor) known as
the initiator of blood coagulation cascade was carried out from
bovine brain, the yield was not high though. The cDNA coding
Fcator III was prepared by RT-PCR with mRNA {from human
placenta and cloned into an expression vector. The recombinant
protein was successfully produced in E. coli. and showed the
activity comparable to the natural factor. The recominant factor
will be able to be used as the diagnostic kit for the blood
clotting activity.

Thrombin has been also purified from bovine blood. The isolated
thrombin was very useful to perfcrm the present study and

would contribute the economics which has a market volume of

500 mllion wons for it.
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Blood coagulation®] mechanismo] thdjr= dFE og 3l4do] AUAA
Oi} 713 del g3 3 AL Morawitze] 2J3f 1904do] A H Zo]
t}. 2 et HAToA wES thrombokinaseZ} Ca®’ 8] =x|3}of A
Y A2 2] prothrombin & HAIZSA] A H thrombine] fibrinogen
fibrin® 2 RtEo|A Y JFi7t FEXE= HlUE S3lof ot o
77h WYl et A& AT BHET wAsidch Wl WA A
A& 7132 "Ho<52] coagulation factorRto] HoJst= ujjlid 7]
I EALfo]] XA ¥ tissue factorZl SIS 758 2leld 714
OS2 U= 4 Qrt}. &, intrinsic mechanismo] 2J3F 8§ A 1A
activated blood thromboplastine] AAAE = Al7|o|n HAFHQlx}el
factor X117} ClE S22 HHo| A&XIOo TN HAZE]o] factor XI
= BA33ITE, tiA| factor IX, XIII, X, V o] 2loj platelet factor
II1I2} Calcium ion(factor 1IV)o| HIZ3A] activated blood
thromboplastino]  Jtgo] Xt}  HJAREY F& ofF =

Atherosclerosis(E% 7 315 )2} Thrombosis(E A F )= 2 v|F g

2 A AZRoltt, Thrombosist= FH-S
e Fo 9% SUZA  EIH WA A FH A

A ¥ 3, AW thromboembolism F&] F8 ARV S vjAFA] 7] A
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Thrombin serine A|@ Thi¥d F3f HAZA Y §3 PFA o=
fibrinogenol] 2I2-3jA fibrinopeptide A,B2} fibrin monomer® THE
o]Ftr}. o] fibrin monomer+= 27§&] N-terminal glycine group& ZtH
H o]Ro] calcium o]} FEIHA FAAYU Y3 fibrin
polymerE® HCT}, ¥ thrombing] 2}ROF factor XIIIE activated
type?] #H A (transamidase T transglutaminase )&} TJEo] F44
3tofl eJsjA A7 fibrin polymero] 321-&3|A peptide AJO=T
crosslink® fibrin polymer7} BAdETCE o] fibrin polymer urea
SoA HR| U= ¢t H Ae|F<e fibrino)t}, blood coagulation
pathway?] AF1ZE #Hz| 2L coagulation factor7} RIAF I 9o
ol #AX = ZF WHAESF| A coagulation factorS A|#| 23}
A YA E o] &3t Fo| A3 AH|IF At &5t Ti&3 Hojrbe
d g oltt.

g 38 mpR| chANA Y] A FH A= A3 L FoA A FF
7} 7pdEe] AJZE AL Qi O {fPoEE Y Sa¢AE (11, VII,
VIII, IX, XIII), tranexamic acid, p-aminomethyl benzoic acid, &
-aminocaproic acid, epinephrine, aprotinin, batroxobin, thrombin
Zo] o3 A dLor} thrombinzt Y FIRAAAES A5 EHHsh
2251717 53 7HHo] uj#t whdo] Ql31, e-aminocaproic acid,
epinephrine &< 7tAo| HE3liL BF F&o] 7Hssit Ad 250l
Hojz]= tt@o] k&Eo| 37| wiEe] A3 A AE FH2E A
B3 QHAEdt A i} EHAAE o] &3l Y JIAAUE &
ol WoT I3 AFIL MYEZIL e A¥elth. M W
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plasminogeno| A 3}lxjo] ABAH plasminol ]3] &IFHC} Fibring
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g Flo] 23 fibrinogend] TN E &2 3] VAL 7IA]2
SATH whebr freedt plasmino] ZF Eastd 282 #@Ado]l &4

-



Heg o]gdt FAE ZFESZ] 93l a-antiplasminz} a2-macro-
globulin ZE AW AHUXIZ} £2)3t32 Qict. E3F plasminogen
activatord]l &J¥t plasminogen®] A ZE fibrin cloto] FAAE JLoj
Mubk JdojLl =5 plasminogen activator inhibitor(PAL)7} & i 3}A
ZASAL Ut FY £ 8] Homogenate= Y S & HASHA F

AAETHE AMdS A 100091 FE] 2 g3 AP ZA 7)o &
HAE T 9= ZAE tissue factorg}l WHSIA X d=d o] tissue
factor+=  plasma membranedf Z}AF wWo] EAstE= Eoldl
transmembrane WP 2RI E 2 factor 11 =& thromboplastinl B &
=g|H X3 Ut} ¥, adventitia{¥@H&]2}), organ capsules,
epidernis(E3)) 9} 2o Tl 2L Y] £AE o] Wolo] Z
qo w2HYS A WA NS4S BEHNY Bade a7
7o Fo]] W& tissue factorE 7}A|3L Qlt}l. tissue factor:
phosphatides, lipoprotein3}t cholesterol®] particlate complexZE A
Chorgt EF9 AP 53,0000 425,000 7128 HLIZ lung,
brain, placenta o|A FE 8] AAE I Q). tissue factor= 7
7|-8ull F2of 23] phosphatides®} apoprotein®E 2] E|o]X]=t]
apoproteing bovine lung apoproteindl:= Ex}8Fo] 220, 0002}
330, 0008 =F5H7}1 210y A}l tissue factor apoprotein= 52, 000
o] HExjaFg 7}x|3Z Qlt}, phosphatides H¥of= sphingosine,
phosphatidylinositol, phosphatidyl choline, phosphatidyl
ethanolamine 2} phosphatidylserine  JFAXE o] Qi) HHU &ALT
daz &3] A Fst=s Felet RAEH LG o] E23t= human
tissue factor apoproteine 26378 onjxito® Eo]gl O

phospholipide®t ZAI3HA ZA¥ES 9= integral membrane



glycoproteino|T}, Y JFAPEFAM eJeld HEE tissue
factor7} Zsw o8] &x|d}ol|A] factor VIIZ 1:1 complexES AT
© 24 factor VIIo] factor Vila B AT O T A 37} A|ZHC],
Tissue factor®} factor VIIE A Zo tfsled & HFFHE 71x|2
Q) O o|% componenti= Z}ZF2 procoagulant BAAS 713 4+ g oL}
A QY B S VeEpdt}. Tissue factor®] extracellular
TE = cellular surface domain& Trp-Lys-Ser®d] RtEXH A& EIs}
31 495 Cys2} 57¥H Cys 2e]3l 186 2] Cys3t 209H 2] Cyso] 782
disulfide bond ZA¥ES Zt= 219708 Z7IE To] altl, Tissue
factor®] membrane-spanning region & 237]&] olu|xAtoE o] Ex}
2] C-tte] cytoplasmic portion<s palmitic2} stearic acide] 2]3j
oAl 3}¥l half-Cys Zt7| & 7FA]Z @it} H]|E vascular endothelium&
Tissue factorZ7} AF YAHL} n|ar 2x3}x]2t phytohemoagglutinin,
endotoxin, IL-1, TNF, Phobol esters$} thrombin Z+ W 7}A] agents
o] 2] ¥t stimulationo] &3] == 4 Qt}. Tissue factor genel]
transcriptions -2 agonistso] &3] @) monocytesollA] F71E
olt}t. Tissue factor= B3  thrombohemorrhagic diseases,
thrombogenesis, hemostasis2} coagulation®] regulationz}
initiationgtof|A] T}E cellular receptor?} 37 2230l A S 3
Ctal AZrE]o{x]31 9l o1 plasma coagulation moleculez} B8] 3}od
A LR WS FdWolol| 23 AW physiologyolAd] 1E9]
Ao ohsir 3t XS €& 4 2rh human plasma <of A
heterologous tissue factor 2] AYtjAel coagulant AL XchdtA
A FREE 7HT

Fibrinogene oA 78] E3lchila Algo] disulfide bondo]] &]&)A]



B’8H 340,000 Da2] dchAolm o] thiA2 HAox Ezfste=
NUZ FYF3o #PH FoI 7eS €93 BAY A=
EAst=dl o] oA YR FRKLE FUFHTIR LA
aith. e AFELLY wER 78] Fibrinogeno] AX[UeA <l
AHEHE FelE WEdHche B gllen R QIZEe] H YA EoA
T 3 KinaseE WA Lon ol& HIE LR WIA] F/Y oy
Zl Kinase & Protein Kinase C, Casein Kinase I, Casein Kinase 11
Z Fibrinogeng Q14t%} 3132 oy o]of ulE =33 VS S
H Az} c}E R Kinase HE.T} Casein Kinase 117} A el
KH37b gt ZBAY oA AitE e s AE Ao Hgh
A7t w2 Etr}o) o] A HAFE e Fibrinogend] ¢l4ts} =
= Howv 3z daAgct 23U Fibrinogeno] ¢14r3} EH S uj
=2 g3l FEI gyt Fol dHA QR dem Thx] YL F
3 AI7HE ERAdIcts Bt 9o ¥ Thrombinol] 2)3]A] <Qlxks}
= Fibrinogeno] Fibrin® uj o]w3lt JzwH3lel Jof wjZ EXBE
Al 7lee] wHIto] AHe H3E& R AUTL EIE A4EEH
Fibrinogen®] QI4tE ozlU &3 1o ofE 2 HEE |45t &

Al ¢olAEl¥l Fibrinogens &4 2|3l AFEZ<Q Fibrinogen?]
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Gelationd] . ZA}E B 31X} 3ict

2 ABFI Jlgo| WAYel uiel whd FIFH YHPLE

SR Agstas =Pe T Ros Bus] AMFoln ol U
3ol U2 7540l BAE TUS AYFOE o8 £ Yk ke
go] WEChA X271 Fibrinogeno] theid old 7hx] Age )
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O Agsol 7% dolgta A4E x| HHF ZHAE ¢ ¥
oy 7} Al Agy A3} So] o] FojA Aot}
F-2lZol ofgl 1R & FAlFel o) HAE oS wf SHol ASKH
thd AE #R[817|7F d=oid Zeolth. I3 =/dAlE oW
$3 FElae TE€He Y& o= E AZHH "oleR[A 3Sl=
shute] wWojat& FASHA "l oA ¢ oY &¥E & W
oL g} diojejAL AMTHEZ olgHE0] HAE FI A FYLE
FYsHA]  KIIEF/ st vlg|AlelE ¥ 7ix|= 4¥¥cis AHE
ZIX|aL el Zel2E HYFIL AXFA 27| HEEE A ASH=
tissue factor@tgo|tt FoFF YRRl Holr} 2| Z7HA|
fibrinogenoll thallA of2] 7[x| APE B3 Lol AREZ Y=
off Atigl & 3tA HAolz 1 i 1 AFEo] 71 UE Yo
etal AZtE|ojZt),  o|&F ®IYE3l% fibrinogend| tfgt @1-E& ol
XA o] fibrinogen?] RHE7|2F U F R} 7|5 2|3l SAMETH
N FET7HR] A 2R Y3 7HxE 9 35 w7t Al E e =Y E50
o] Fol 2| 5L
oA AdFZEo| fibrinogeno| 7ix|= F84E w322 O AH
Az qtgolAle IEFEACE A2 gyE AT & Aolztn
AR E]ojZRIt}, fibrinogen A¥E L] X233 HAHL fibrinogeno| 7}X]
= 7l § dY&ale] HdAH FEo] H YmAA ZHchgt FFo
H7lojetal o ATl
MRFoA  JiE g Ldxl AAHY AEAE EE
recombinanto| A1} HHFE AHA|Fo|tl. e} olyt Y-
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ol7] WRo] We BAEL 4L Yout ML AR Yl Qx|
chAl wheAe) AR olY EAAL shEsh Uz 4 Q7] wEel
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FHLE X F3tA AAEL Aot ofy] WY it A3 A= ¢l
= Holt}, 237 o] Y- A=} chA] whfA o] cidt
T MEF ideaZfH2 T2 =HJLE F AF sEL2E F2¥
T 2o &=zt BA 7hegol ulF =Tl

gdHo] SAEHIE o, dFY Pl 3l GYJef] o] gelE
HARHTE o] Y FLAES BYY Z5E e AEES wEUTH:

ol 3ich.
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AxrA ol z¥e] £2QAL2 AlBt hemorrhagic diathesel} hemophilias
S 23 o F¥WIict S Y ZEE FRIA|U XEE E3

gEe fAsked WaFolth  UlREel STzl uwA
symogen©. 2 Zajsie 3o WABE ] kg WA Weigaal
22 A 3A 7} BAEE  zymogens trypsin-like serine

endopeptidaseZ} HrT} dYZA ¥hge] Z} iAo Ca''7F He
sy, Factor 1I, VII, IX, X, protein C&} protein Si+= N-terminal
22 8] glutamic acid®] posttranslational carboxylationg %3}
gamma carboxyglutamic acid residue(Gla)E ¥ A43t=d vitamin KZF
2l 2 3t} Glaxs= Ca 'S ZAUste M-I x}7F phospholipid
EHo] 2d 4 AUA calcium 7}LE BFPTCH3)

P2 TI AL intrinsic pathway2t extrinsic pathwaysS ‘=3 factor
Xo| A3} E] 3 o]o] common pathwayS E3l thrombing A3 ChS
fibring ¥FASt=u], ZZ} contact activation system, intrinsic

TENase, extrinsic TENase @ prothrombinases 2} o] e L1



Al AxEo] FHAE o]Fo| HEHOEHN A Eo] IJTiHHTHY).
Intrinsic pathway= AuoAs SAEH 2] subendothelial
surface, A&]oM= {2 EE kaolinZE ZASIE ul:= W F
st "4 ¥HTt & factor XIIE SRS o FAEH FEfY
H3LE Xe|dt] YA3}E|o] prekallikreing kallikreinl E ui3}A]
Zltl,  ®bH extrinsic pathways= EHUI|A|ZA FE[F = tissue
factorofl &3l /g 3}HT}.

dogale]| Foste xS AFTAY A= 38 AlATHA
ojERtct. o] 27| Ao Fost= A7} HERE tissue factoro|ri.
Tissue factor(TF)+= AM|X2| HHo| Ex|5ls BrtRo|n, AXEU}S
HESH= +2A|ZEH extrinsic?} intrinsic ¥ HFAE 7JA 3L
TH5,6,7,8) Human cDNA S 2Y O 2 vl nlol] &lspA 263718 o}
nji=Ato 2 TAHED, A 72l domaing Z|WTH9,10,11) 1-219*H=)
ohu] e ATt A] = extracellular domaino| ™ 220-2427} A =
transmembrane domain, 18|31 243-2637}X|= cytoplasmic domain®]
C}. TF= EY-g3l X} Factor VII 2} ZAESte] thizl F3jjof 23t
Factor Vlila 22| A S FZI3Ict, AZ TFY} Factor Viiag] active
¢ SHA= ATEH o F3ol &3 Factor IXE [Xa® 123,
= Xa® H{IAA olste FATAE AT TFY A3 &
T2 haemostasis o TR F el @itel]l Foqgict, FAFAHA A
g| & Z3}ol A etravascularcell 3} perivascular cellofjA] w3 =
ch12)  ®Bel ue e oy <BsE  SuAxEol
perivascular layerojlx] TF&} H&3sl= 7|3 & A|F5IH o]Zo] &1
*H3 & JfART

€318 £H ZE = Factor VII T Factor Viia &} TFe] &3 2



A o] Pl &3 AR HAEI} 358 ERA Aloje H
A FEZ HEOIt dojuim, bl TF= HASHA B3 4
Bl EA5tRE HEH Hart ¢t 2a4AS3 tissue factor 18]
3l Factor V 3} VIIi= plasma membraneo] &xj3tc}, o] ufFo] Tissue
factore] &J&st= FARIZES A HAE Fo{qUTh(13, 14)

mhetd, & A8 FIH FHS HYIANZY Il TS



Al 2 A U - & 7=y

o L237RIxE o] &3t X¥AH M E= Novo-Nordisk APRL] factor
VII, Rhone-Poulenc Rorer, Genetics institute Baxter international
MAR, Genentech Bayer, Sclavo, Chiron Novo-Nordisk APR,
Kabi-Pharmacia, Viagene Bayer Genentech APR 52| factor VIII,
[mmuno Nov, Green cross, Rhone-Poulenc Rorer APR, Kabi pharmacia,
Cell Genesys APR, Emisphere Technologies Nov, Genentech MAR,
Novo-Nordisk APR&] factor IX, Novo-Nordisk APR, Hoechst 2]
factor XIII, Genentech Baxter international®] Tissue factor %O
BAtEl glom o] REFE YR recombinant oAU Y F& A\ A
=°|th It o|g3t o FIIA AAlES EYoAL FEA] &
&< F2oU} v]&o| wolEH recombinantE ©]&UE F-Fol= AF
o] "ojx|iL K282 ¢|¥Hol g7 Wi WS EAEE il ey
Rt QEARE "o ZRIR} tiA] gl s o]t FAHE

JqA L3¢xf = AMQA BIA A7 BEF serine protease o
t§3] factor XIIl,= transglutaminase 2}8-& Zt= SH F Aolt} &
=8| factor XII1I+= 30-34wte] wrohlz 2 4 Ex}8F 75-81 kDall a(A)
A&} 76-88 kDa®] b(S)AbE o] Fo]Zl tetramer ap0|mH,
thrombino]| &3l arlsEHFE peptideZ} #e|E o] A a; ‘b7l H
Ca”'ofl 230N ay’ I b, B sfe|E = FAlo a’ s a2 ¥A ST}
A FuUe] B Y i A #AE A¥A= AP A7

¥ AGFAE FHLE AFEHIL 9o} O A 3ol oA o



n|3t FHOZ ojditdo] A¥AoA] E2|3t thrombin, EER I}

2} A4 AFe] HICON VIIIZ} RdstA JU 7[aE HarsEla s o]
M 2 yol FofEe] sUAAY A, HAA} FolAM U3}
& thrombin F°| AT}, " F3 Aol vzt AF= AFZE Abe)

T yyAy Bae 2ol FAE Assiel 12y, ANUY AL
FEstLAte @77t 474 HL 5 R APAeIA Tl

o] Fol# gl Atejolt}. Human kidney 293 M X} E coli o &]3f
M A recombinant tissue factorZ7} T3 A S Zt3 Q1o (15),

BEYZ 7152 A7) $iiM= lipidete] Zyfo]l Lagt Zlow
Hasladch(16) XE3ZF extracellular domain(1-219)3tS Saccharomyces
cerevisiae}l E colioA] UHAIZAE toe TUZ S LIEh=

o= oIy ArH17)

2] oro]] 2]5hH tissue factor+= fibrin 34, atherogenesis,
angiogenesis 18| 3 tumor cell migrationS EUTSI= TE S Q¥ A
S Ao HREEo] o= AoE FHelE|9oenm, Endothelial cell
2] A9 tissue factorZ7} cell surfaceoA= WHo| = x| ofx|ut
cytokine®} tumor necrosis factor- @ (TNF-a )] X}=2o] 2]3|] W& o]

S x¥o] B x| rH18)



A3F AL ¥ UL 2 EH

A1 &8 AlgrN= 3 gty

1. A=

DNA RZto]] HRe3 A3tFEA YW modifying enzymesS Promega
(Madison, WI, USA),:New England Biolabs(Beverly, MA, USA), KOSCO
Biotech(¥t=) oA F4sly ARESHTt. DNA H7IAME 2R
Al¥H L United States Biochemical(Cleveland, OH, USA)2] Sequenase
version 2.0 kitE AR5} PCREIZo] LR3I Z3a4=
Perkin-Elmer(Foster, CA, USA)Y] AmpliTaqTM DNA polymerase=
AFE51 Tt Oligonucleotides+ (F)ulo]u]olef 2]E[5}e] Applied

Biosystems(Foster, CA, USA)2] DNA synthesizer Model 380A 7}A|&

e ]

o]4, A F polyacrylamide gel FH7|g-soll &3t Fe[FAZE
AE A3t M EZujekg wvjzx] gl AJeFS GIBCO/BRL(Grand
Island, NY, USA)o||A] tissue culture grades, YUY}t chemical &

Sigma Chemical(St. Louis, MO, USA) %6]A reagent gradex

T3t AHE3HATE



2. AHeH

7L €8 B 8E SF
EEY] 0.8 m8(0.25 NIH Unitol] 3jeh)t 12mM MgCl,, 1mM ATPS 23}
St 100mM Tris-Cl H=Y(pH 7.4)0] casein kinase-11§ &3]|A]7]
€Y Y Imo] Yol 25TollA 52 x|l A B =&

e e e

L}. Fibrinogen®] <3|
Sigma FAIEZHE FU¥ Fibrinogens SDS-PAGE & & I%F A2} tl&
A So| HEEo] 4ColA 12,000rpmof A 1A} ZHeQt W4 2|3t
glycine &3 W& AHE3dt A X2 F3x= Fibrinogend
3 t}S 2.2 M glycine &90o] ¢l Fibrinogeng THA|] 0.1M Tris-HCI
(pH 7.5) & FolA 2d Tt FAHE AAStL =& SPS-A7[ ¥ 5

HPLCH| A ZFel3} Tt

rr

C}. Fibrinogen 2] Gelation &+
12mM MgCl, 7} E3MH 100 oM Tris-HC1 $28 Y (pH 7.4) 1 mlo] T B
gl 1.2 md TEE 5 &9 0.7 oz ESRU(INIH Unit/
m¢), CK-I1(40 nUnit/mé), polylysin(0.05 to 0.25 mg/mé),
spermine(0.2 mg/ mé)Z spermidine(0.2 mg/ml)E52] Z3Jro|e|gt &Y
2] 0.3 m¢E& Z§sl 25CollA] A Ho|F AR Fof 633 nmol| A
UElL}E= S22 A Fibrinogen & Gelationd =& FA 4Tl



2}. Protein Kinase 4 Hh&
i st ZFH 4718 Fibrinogen X Fol m% 0.5 mUol 3j
ttx]l = (Casein Kinase-II, 10mM MgCl; ATP<S Yo Fibrinogenz} %l
HolE TS A2olA 1A ZEt WSt 7] QIAtE HbZ& AlZ

=

o}, HPLCAYo| A QIAF3} Fibrinogen®]| &g W #<Ql
cha el Fe] AA F& #Hel & 1% AN AR nETHIE o] &3}
Atr}. Beckman IFAHREW Gold system), Cig Column (YMC-Pack

ODS-AP)& o|-&3}aitt. ¢lxtZE}E Fibrinogen 250 8 #|3}ed nla] 0.1%
TFA(Trifluoroacetic acid) RuolZ HAZIAHAHT columno] FUAIZI]
L A TS 90% acetonitrile Buj|ES o|R5to{ linear gradientZA{ 1

n0/ming] &ET £2A)7]3 225mo) N R29E AT}

gl Bz =] AR F @ojz|= A4tE HEle| =5 U]

T Wole F 3I7CoA 4AZhEt vigAlZich HESAIZ g
trypsin inhibitor& Yo Fo] ¥EESE T A]Z] TS HPLCAVO|A]

Cis Column(ODS column, 4.6 X 250 mm)S ©]|-&3}lo] BA3}HCt.

AL Al Zbo whE g2 Kinase A 2] 3t Fibrinogen?] HPLC -4

Fibrinogen?] QIAtz} W7 &E& w4373 w3 Kinased A g



3t AlZF ¥ 10, 20, 30, 45, 60, 90, 120, 180% mujt} 2mL®] ZH &3}
o 2.2M glycinel B 2R AJFItS tir] 2HE glycinef® Roj&7
Tris-HC1 (pH7.5)&1ujol] 4Tl T2 =2 Z} Fibrinogeno] Thrombin

* 2|3t gelationS A|ZITEHS 12,000rpm 105 4C YAIEg]E Al

O

o
=
%QH% 0-.:_'1-% ]'-%' ]0'“/*] A}%ﬂ Beckman CIB ColumnC. = HPLC‘E—"E‘

o}. Gelation &3} &A
Fibrinogeno| €3S A3 GelationTAE SAS}7] 93 wpy
2% mjEL EFUS Ae|sto mHe|kZojA HElo]=r} F
Ctr]o] dojx|= plHilo] FHAE FAEHEEAN FHE WM T3
st W F&o| AH3lEl= A& o|&3le Spectrophotometer
(Beckmann¥] A}, model 70U)E Gelation Holx|: A7t &A 3t c).
BT m|H2 o] Gelationo| FJE=d HaZ A&uE H7lst
I 2 HojFE ZA] SpectrophotometerAtolj 4] vbx]$led Gelation A=
& 633nmofl A €I FHXES FAY w7t jETF R S35

C}.

2}, il N-gch olnlieit uid 4
el BAH AL ofujx wrhy ofn it vfE & ZH X317
$l3te] HA dFFE SDS-Fefotadoin= Ao AEFET
Z Aol AL electrotransfer A X (Hoefferd A})E o] &
5ted Towing] ¥ o] ulz} PVDF 2ol & 7] 3 Coomassie blue®
AAF F g WEF Held AREE 712 AYA LA 2§
5t Edman degradationz} HPLC o] 2% peptide



sequencingS A} 334 cl.

=z}, A} tissue factor +3 X} e W FE2Y
Algre]l efRlo 2 HE] total RNAS 239 reverse transcription
Bl 0 @ cDNAE Attt o] cDNARREE = 718 primer& T|X}Ql 3}
PCR(polymerase chain reaction)& E3| A}gt tissue factord]
THAE SHSIATE TR’ 4Z42] primer+= HNp(cgg gat cca act
ggt aga cat g)2} HCp(ggg gta cca gaa tgc taa tgg t)o]m, HNp:
human tissue factor®] N-terminal $-$]of] 3 d}= DNAY] 7]
MES X353, HCp= C-terminal §-9]9 A7 E&
PZSEcH g, 23). PCRE 94°CollA] 157t2] denaturation,
54°Co]| A 157}  annealing, g3l T72°ColA 18-7He]
polymerizationg A|ZiTC}. o] SE3XH DNAE= TA vectorE o]-&£3)
ligation¥Ft F E. coli DH5a@ol transformationA|ZiT} o 7|ofA]

A2 recombinant DNAES expression vector (pRSET A, B, and C,

Invitrogen)o]| el F THA] E, coli BL21&  o|-&3)

transformationA]# protein expressionS FH|SIATH 7. 24).

7t. th S o]l Bt AR tissue factord] Wy
A LolR E coli transformantE o]-8&3%} tissue factor TH¥A
o] A= HA ulE Ay tissue factor RAXE x| Q&=
coli BL21 @#3F& X3 %712 sjdstgdti( g, 25). ©]S 500 ml
2] LB mediadll HF3t F cell? X7} Asps=0.5 7} © uwliz}x] ufj%}
st IPTGE #|F 1 mMo| = A HIstadch IR ¥ 18A1+& o )

S8t cell LfollA] Algt tissue factor?] ThAo| ZF3] HMAHEHL



E}. A}t tissue factor?] wi¥ A A
Ho| thAA2 AR} tissue factor TH AL AAL= Lin et al(20)8]
ol &siA FAsIKTE thAF M AlE tissue factor®] Thd
A2 inclusion body®| AYeEfE Ex{3}7] uwiFol| HHTelste Lol
pellet AFEfE] cellS A2 100 mM phosphate saline =< (pH
7.5)(b mM EDTA, leupeptin(l uzg/ml), aprotinin(20 uzg/ml),
PMSF(0.5 mM) $+8 )08 ZF =90l vl sonicationS E3] lysis A|Z
t}. <o 7]o)] RNase A(10 ug/ml: & F%T )3} DNase 1(40 wpg/ml; 2|E
FE)S FIISIR A20A 1047 WA AZTE WE|F 13000 X goi| A
1057 Al Balsted dojzl XAHMES 25% sucrose, 5mM EDTA, 1%
Triton X-1002 X33t= 40mle] phosphate-saline H=8< Woj
resuspend 3t A/dollA 1022 WA|stgT) of ©HAE F ¥ ibH
gty HE o] Exfst= AT T HEEH lipid Y& AA
= 10 mle] buffer D(50 mM Tris.Cl(pH 8.0), 5 M guanidinium

o

chloride, 5 mM EDTA)E A 7}5}lHd sonicationd E35tof pelletS HE
t} o|ZS 2 M Uread o] &3} o|&Zt dialysis A|Z1F, 2.5 mMY]
GSH2} 0.5 mM2e] GSSGE A 7}sted 12A]7F FQF 4°CofjA] HolFo el



A2 8 Ax582
1. Fibrinogen?| ¥¢|

Fibrinogen2 oA 71&] E3{ighz ixl&o] disulfide bondol & 3[A]
328 340,000 Da®] Qlehfzolm o] thiiA2 PPN E2)3t= T
WAE FAZio HEH 2% 7eE ©Ese AW ©dE
E2st=dl thifzo| ZhilAM YA Ee ER5oE [FUHTIL UHA
olth,  #2Y dFE o] wEW 7§29 Fibrinogeno] AALfoA o
A PFelE WEdHcheE X0t ldom I QIZe] HM oA
= A Kinaseg Wi on o|& uI®toZ Wrtx] FR{el why
2] Kinase & Protein Kinase C, Casein Kinase 1, Casein Kinase II
Z Fibrinogeng QIAIEIAAHAM ofd] mlE AZZH FHE SH3| =
A2} TlE ©hal A Kinase XU} Casein Kinase 117} &A UEly B3
7b ATk AL oA QIAts}t Ao mE AT o] HFF d
7t WS eRto] o] siA AE Qe Fibrinogenof ¢14t3} F
= &z} ¢ alrt. 22y Fibrinogeno] QI4t3} X l& wf &
Al BHY Wizt Eol oA A o wx] e g3 A
& FHgheE Bt 2o E3F Thrombino] &J3fA QlAtstH
Fibrinogeno] Fibrin® E ¥ ujo oju3t ZTZHIE Ao =3E
2o A 1o utE ZAMIEUZR 7Y HIZEA o]F o] &
Y A FI AAE THAE 7 A= T AR I AYe
53 FAUch  EZ AAIH Fibrinogen®] QIxtE niigh &3} 29
mE FZ HEE A4

Ql O
E A AYES AEsIgeY exHoAMY AlE AQFEE S 3,

n—"

—O|I-L
)
KO,
X
Rad
olN
=2
Rad
ri‘-‘l
i)
k]
ol
rr
5.
SN
-
-
O
bel
(D
—



Fibrinogeno]| UAt¥E A]|F7| 71913 A= HA FibrinogenS &4 Ea
slo} sl A2 & ol Fibrinogen?) ¢4 228 A8l o] & o] &
gt Fibrinogen?] Gelation A& & ElN3}o] H.lt}.
HA Yoz AJutE]= fibrinogend] £X & AJ|d5 08 ¥Hold}
of <43t fibrinogen& 2.2M glycinex| 2] o2 A 4L <471 9y
Cl. ¥ thg HPLC chromatography?} A7|EF 02 &gl Az} £
gt fibrinogen?h& €& 4 Qgcrt. c©tZC=E  fibrinogend] Q1AFS}
= T2 A2 A RES ZU3IA vER-E 39ttt & casein kinase
I, MgClz, ATPS AZolA 1412 BEE-E& 3t A U4ty HABE 31
C}. QAArE}r Aol ELIR} izl FHA] 2.2M glycineS A 2|31
casein kinase II, MgCl;, ATPES Aot CIA] olal3tH
fibrinogen®] gelationg ¥QI3t7] 93l thrombing A g|s}o]
gelationk]+= & X5 spectrophotometer® &HQ1-E 3lgtt,  olakzly
fibrinogenZ} QA% A2]& J}X]k2 fibrinogend C;3 HPLC
chromatography®™}¥] & 2 £2435}o] ¢QlAt3}H fibrinogeng H| 3 ¥eldl
T AAUTHZIH. 1).
Q1A E}E fibrinogens thrombinA 2|3 S o gelationk]= A]7lo] 9l
1B x| el vlEiA gelationA|Zlo] A FII¥ A& & F
AT & AUAR oA fibrinogene] FLRWHEI7Y A thrombin
o] S UERNHA fibrinogen?] 7|'5& F7IA 7=t 713kA] ¢
gLt Hopxch  ERE AAIEH fibrinogeng& FB317] 93] HPLC
chromatography®*H 22 w43 A3t A3 A4tst oA} ¢H A
= ]AY = qldrt. oA gAY Soi7izl oddAwt dAtstH
fibrinogeng 2| A F AREUTHA viF 7tx[ 7} 9l& Aot =

3t QlAr¥H fibrinogena?] A¥Y 7]2tE AT AN 2L 7]3}



o] AAE & + UZ HolH, Llopr} 4Y-ESELox Hujsia L3
chd /8% AExIdo] H7lo|tt

Fibrinogen< Glycineo]] &]3jA Tl ZAo| SREBE o]F &It +
gl WY& o]&3te] £l Fibrinogend A=
gl A T A Tt HEg2 A &3t TS €& 5 2
Act  EZ SIS-AVIFE AddAM BN AH e28272 Y
fibrinogen ©Hd WMEF FHJAY 4 QlUrt. ojZ¥ LYPLE &
A fibrinogena AHA|2] AR E2A o]&3I3T].

A 4PHOE ATHL fibrinogend] ¢ES F7FFLE s
o &3t fibrinogeng 2.2M glycinexg] o8 AL 471 AUd
C}. ¥ rchS HPLC chromatography?t A7|dE50 2 I3t A ¢
gt fibrinogen?h& ¥& 4 A9t T2 ©2=E  fibrinogeno] ¢lAts}
& T3 22 A E25& Z¥siA 3h8E& 3ttt & casein kinase
[, MeCl, ATPG Aol 1417 238 st Q4¥s} A E 519
Ch. 4abst HF o] FUrP mirt FA] 2.2M glycined A 2|3}
casein kinase 1I, MgCl,, ATPS Ao jddct. CIA] olAbxls
fibrinogen®] gelation& &HARIS}7] 93l thrombingd A 2] s}d]
gelationk] = 4 %5 spectrophotometer® QIS dldcrt.  ¢olildly
fibrinogenz} <QlxF&} AH2|& JIR|YE fibrinogenE C;z3 HPLC
chromatography®hH 0.8 23t QIAFEE fibrinogenS H]a el
T Q4T

QAIAFE}H fibrinogenS thrombinA 2]3ES ull gelationXE|:= A]Zlo] <l
AL SR Aol HIBjA] gelationA|Zte] AA F71E RE &
e HAYHeZ AP tiyt K-11I 4o Y $32 8 Ix
& H|asto] Mot a®l. 6). & A4t oA fibrinogend]



X/ BT A thrombino] #/d& UEhHA fibrinogen?] 7| %5& 2
ZtAZl=dl] 71oqstA] Qbghit Hopzch w3t QlARME fibrinogend
58 3t7] $#13ll HPLC chromatography® 28 FA3F A3} ZAz} 4ty
EoR A3} o AE oy 4+ gladrh. =3t olatdE fibrinogen
8 BEHY 7|FE ATUSEAN AZE 7|13 AAE & + AL A
ojml, Llol7} 4] SBLE HuisiA FHLIriH H-83 HEXY)
d 7ot}

I mlBEe|eZe] it wE AT #AEY FIE Flstn
oLt o]t 2g 7|Z& o|F7| fdM = ESNY Exi7t Ak
o2 "aesith & A¥E Yovste 74 A28 ESUAAIL i
LR 23N o]F HUREA FFo] HHIIEF 42 Yoo EENS
BAStACE 48 AL A FA| Alserver’'s £qL A3t F o
(&S 9ol €2 HAEE HA el FAES Hosiedct HA
== BT EY2E XQUTHE DEAE-Toyopearl HHO| JFAA|H ZZE
FHlE& &SAZTH Y. 7). &2 A JAAIAY o EE

glo] SUELE BES Roly AT WA Ach VAHY =2
& 2Hg i ol FRAA 2347 F 2 £Yg sI-A/ 9%
oz EEuY 2¥g Hsigriay. 8). &4 22H wyge] of

iin]

ot widE AT APTT A7 ZHste] ESUQE Hasidrt

. Q14t3} Fibrinogen®] A4 3¢} dA AZulE 2w

Casein kinase-I11E fibrinogen& QIAE} AlZI Fof <QlAME Al7]x] ¢}

£ ul B2z} 37 FibrinogenS A HPLCE E4%F Az}, Qatz}

H Fibrinogeno| &&¥ = AlZto] A4MHAIF|A] Qb2 Ee& njHe]

1



4.

AEct wmEA L2531 gtie 2E& Hsiedch ol S
protein kinaseol 2]3)JA] Fibrinogeno] Q1A}7|7} HrlsElmg A Eaje
ehifd ol AgdoR AF|E HA4 columnol] HA¥sl= F =7t
CI2A Ve 2SS o 4 e o|F o|&3ty 43 3 Ee

=& ME 27 7heHE AAISAL Qi (2§, 2).

el At3} Fibrinogen?] HE}o]= v|xl

gl | =Zlof QIAt7]8] A¥ oA ZAY F-98 HEl|=EE FHUs)
71918ty mlEe|=Flo IA7IE AYAZ Fol| HElO|E mappingS
Alestadch 71EY mjHEe| e} 1A A7) ¥ BT ke
EdAl Z4E Ae|d ¥ Z}ZE HPLCE H[agt Az && A|tolA
Ztol& UehiE 2718 MElole FH-ol EAista USE HeUsiar]

(1. 3).

Q14t3}H Fibrinogen?] Gelation 4]

Protein kinase®l CK-11S Fibrinogen? ¥Xxo] waH..:;10 nM,
a,7nM, o:5nM) A 2|¥t AR} Ae|d}R] L Fibrinogen? w %
(..:10nM, a:7nM, e;5nM)2] Thrombino] 2]3t GelationTe & %7}
KinaseS A |3t 3B | & QlAI3}H y|Hg|=7lo| gelation FH=
Sk7F ko wiel "AsA FIRt A& & 4 AdAdHIH-H. 5).
CK-118] Kinase Ao % QlAl7]|e] Z3lo]l 2]3t Fibrinogen?] FX 3
! {7} Thrombin®] A & m|He|:=709 HElo]l= Hxtzl FA]of
T HY FUA ol FAHEF 7)ot AT Hopzch ¥ o



AELE FibrinogengE T A Kinased A e|¥t A|17F BE 108 7HF o
E RS Y2 RY AP ARE 3dlo Al7hER 94} HPLCA
oA =43 Az}, B[] QatdEly FUNE P F 9o
B Bad Fo yEz|=FoA FH HEelo]=d E-o] HAE

Uee FHUAY 471 Qo (27 4).
. sphingolipid®] gelation 32}

718 AAEFE K-11 "4 2|3 fibrinogenofd] 14t3lE= 3B
2|72 gelationg FHIA|F|Z USFSE HYUsIAcrh W blood
factor®] ZAZ} ZAlo] =¥ 222 ZAA tissue factoro] 2]3)
Al factor VIIo| &AJEE|DL o]Zlo] mHRIY ZUANE HAAIA Y
S "ol UERA St A& 7]Zfol|lA tissue factor7t EX|3}A]
ol= AFejoj] Al = phospholipide vesicleo] &J3§A] factor VIIZ} A
3 Hotis ZAZE Ilno, M et. al o] RIsIgch o3t Ao
B] sphingolipid of 2]3t fibrinogen? 2% ¥4 = gelationol
lipide] &7 9L 4 Qtl= 71A3lo) sphingolipide] X3 A=
E st Boith. EFHI o3iAgt BAEEE vHRIL] SN ¥
4 A= AAHE yHEe A FAule gelation FE7} F713]
2 oE AL & F den(ay. 9) o974 sphinglipid & FJl=
B8 A& AE3] Y Etohlzl F¥A7F HAdEE

M= HASHA &IHI = AAE A2t (8. 10).
318 sphingosin?} CK-110] T B8] gelationd] TS A
SAZcHE ARERE (Y. 11) o8 sphingosin FEH F
=

sphingomyelin, Ci;-ceramide sphingosine-1-phosphate, =& #z



SASIGTH A’ 12). ol FEAEY & HIY of ik
el gelation A}E S A2 ALl wAIgE A2E 44Tt ol
3t Azl 2HE| sphingosin?} CK-II1E ¥ HE |22 gelationd H321A]

ey 737t oS S
6. polycationic compound?] gelation 3}

Hgle] FA] Y2 Y AN 7 FoE FEolt) o
2|3 m]HEE| =72 gelationo] CK-1Io] 3t 2|2 FI}E H4l
sl CK--II_EJ "4 A Zrlo] polycationic compound
polyamine, spermine, spermidineo]| H#&s}l Qith= K T0of ula} o]
=°| FH2| 72| gelationol] ¥ PSS EIRISI BT}
polylysine®o|L} polyamine S¢] At gL ujBa]-A2] gelation
X T Aoz YIS AUA] ster} CK-118f FAlof H713tdE 7
Foll= CK-11gto] EA0E F-FEct F &3F vehia gz
H.13-15).

olgtgo] mjH 2|7 gelationo] Tthsfr Lol AABHE o]zt
polycationic compound?} @Azt 2-2ld] thaj e o 3t &S LI}
We=7ts #Usted Bolrh(ay, 16-19), H43g A= A
CK-1I2} polycationic compoundE H7131 Al y|B 72
gelationol| X @ojzj= ZAe} AL f[AIgt AE derle AMUS
douct Bidto] FF Ae LERT] i ant xpAe &3
o] doju7|= six|qt Hagte] A E1E FASIAL EAo| §
BE=Ul foiEo] §F VAol dojdties AR ojn] & dFH A A}
Aol Haxt o] HESF HAT Aol mEY AYSR r}F



T2FHA AYo] FEEHES FEHE Ao oA ) wetA] o
o] Fojdl HAi= A XA Y FHHC] vH| e gelation
of st A3 Y Hrt % A VH Hew F3H
=3

oL A= oM MERAA FHS A EZE2] phophorylation?)
B2= v]gFe] ¥ protein kinase?} ATPS] 22 % o) 3 F 3}
7b o] Fold £ vk A EFNIol Y HAUS B¢ U™
protein kinaseo] &|3[x WAzte] A2 HWHAM o] A HAEH
e 23 K-118] #EAES 3o s Fa% JX&E 7IRX

2= A3E Eadrt

A
& 9

(T

. APTTE o]-83t A}g) tissue factor A3

HAFao] A= /XSS AFA Y B3 S AlRctAo
gyt o] 27| HAoIN HZE Bolsts AR} MIE tissue
factorZ Al £23Ft Qlz}ojr}. Tissue factors AMX2] FdHo| )3}
= Tezoe|m, ANEuE U= FEAEHN  extrinsicHt
intrinsic §Y-831 JAES fr|gci(5,6,7,8) Human cDNA 2 S
= wsld upol olstd 263708 ojuliestos THEW, A
domaing R|YITHI,10,11) 1-219Hxn] oo AMP}R] = extracellular
domain®| ™ 220-2427}A]+= transmembrane domain, 2|3 243-2637}%]
= cytoplasmic domain®|T}, Tissue factor= gY-g-31 QlA} Factor
VII 2} Z3ste] o3 F3lef| 238t Factor Vila 2&] AHE F 213l
Cl. A=+ Tissue factor®t Factor VIla®] activedt EH3A|= A[3HH
chizl Bafo] &J3 Factor IXE IXa® 2|3, X& Xa® HIAR|HAH o



stel  SATHAE AWAIZITE ALY Ay =S
etravascularcell I} perivascular cellojd WHE =G oju Y1
E4e Wl Yoo £t

Tissue factor?t F&sts 713 & AFsi olzlo] LAY HAY

C}. tissue factor I-§7-28] FAL extracellular domainof]A] L}E}L}

SR perivascular layero] A

= Zo® Hixlof QltH19)

1o

wi2tA tissue factor®] HR4E UR|3lo] o]F o] &3 At A%
WS A|XE3t7] 915t Tissue factord] WHE A|x3ldct A7) 9
extracellular domaing T7 RNA promoter& XA|Yl vectoro] 24 A]
7le 3HAdS F8t E coliZFE thiidg Felste BHE 33}
A Tt E. coli BL21¢|| transformationA]# inclusion body&
expressionA]|Zl WHo| thAFL] A}gd tissue factor THjRle] AR
Lin et al(20)2] 3ol 2siA FAstgict.  th3dollAe] Abgh
tissue factor?| Th¥ AL inclusion body?] Ael T £2|3}7] ufFof
YHEE|to] EolZl pellet AJEfS] cell& 47 phosphate
saline &2 (5 mM EDTA, leupeptin(l zg/ml), aprotinin(20 u
g/ml), PMSF(0.5 mM) ¥F)LT® A X9l T}2 sonicationd =3
lysis A|F|3L & F RNase A(10 uzg/ml)2} DNase 1(40 ug/ml)E A7}
SEaL A2l 1027 WA F d4 Felstd gojd HASoAN F
M WSSt M o] Exfdt= oY ©HAED} lipid =&
HAHR F LojR  tissue factord] refoldingS A|&E3}cTt.
refolding AlZl Fof APTT assayS AA|S|E ZA3} refoldingzl
activityol A A]&of RhoE] = tissue factor} x}o]7} ¢1So] &S
CHd. 20-22).






A4 ATAY BE SHE QL thol7lelE

W] SAEYS o, dAe Aol sl Al Yoo gel 2
ABUTE oA FRAHS YA BEL i AYL FEUTHE

AxrAol 2@ 28482 A3t hemorrhagic diathesel} hemophilias
E ey o Fsizict. & YL Tk FRIA XEE =Y
AEE FX|St=dl "ot tiFtY Y-S IRA=E H]EA
zymogen &2 Exstn] FxpF o T HAJutE|o] vhg THAY] HY-Zidl
g B A
Azl B SES U nFeR A5t VdEd ol&ss ol&
3t Aol tit Mgho|u} A mAH2A S 3 HAE AR ¢35}
AAM = 7R oy Fo] WX|TH dxt ©AFo|zl whilg Mg
=22 g Aito] JHeshH He|Hog Hio| Hrt A ®AIEH=
A SHEAM 2 F7F 712 & 7R AL st 89 SaAA= A3
=ofl A o8] F/F7F UE S AREAL QT 1 Fols AeS
Wit #3177 |3l 71| v viHTiALY, B F8°] 7Hs
stal 7HA = A RFSHAR A|d Hpo] HWojX|= ©Hio] k&F o] QU7
o] A2 A GFAE FHLE AFL A gAY Ay 5Y
A S o8&t Y JFiANE wolv WHLE US| 4471 2
BES7IAL U= g% oltt
2 dFolAs 474EL EAEE WEAY + U= A4S 8ES
Zie oA bl B 32 A JAEES dode AR J|RE



N, AR S Y& &I WhHoE AREe] Al
A gAnte] 3o #HIAL Qlth= thA S Fe] FAJI o] F o
23 AUFE SA5IAch =] FARE ehiA gaAghe] wichiy
BA HAZ A ZPEE FRloAM UEE = chi A2 AU O ZA
AE st AUsts 2AE €t olgE dazty S xHY
& Zte WA E o] 83 YZI Y &I FZ AH3AY ©AH
U2 4 A AU HEFo FAHE= ABAZA AYUE THeES Al
Alsta gitt.
ddo] PFAEA|7] ¢siM = B8] Elo|=T7 TR T
Bzlo] x| HAHH vHRo] FUAE BAHEEF factor XIIIO]
A 3lx]ojof 3tc}, factor XIII2 Transglutaminaseg}il® & E|o]A]
o] ¥t factor XIIIE o] &% VY il 8L FX Sl 71
H-o317] 9130 Al Transglutaminase®] HIE AP FAOA

—r

& g2 FFoF B FA Pl T3 QUR}olr],
gA #Za= ESdl] % 7Y Fx3 e} vHl] Fge ¥9%
& BornT P 3 AR} B kxZe HY FZo] A A7}
F2 g ojof ¥ith Z|A TAZY FZ 750y AUV F e
9] liatsiel F2|l A, Uit H4 whHI FE polycationic
E4E o] &% pHE kY gelation K& FHo AR AFLEF A=

Arl. o]z AAUZE A casein kinase-118} & QIAMd H4AE o]
23t 3]BE 2] gelation H}p= EFR] AAo| 23N FHE=
LRl "4 wiEA F3A7| olgo] BEEDLH XA HI=
vjEelo] B3 A dhgHoA CK-115Ee] Faof 23 HAgS Er}
o &3t 9= AE ot S48 R I A3

I
off



ol A QxS B3 AFoEA TihAY A% HeHd i X
S A& oT £3s1A st XX TACA Tissue FactorZt
- 383 S ddties S ojn] H «BI AT &
ALE T3l YZI FE I3 Lot UARE o[ & YIS
Y& ehsle Al A moe] HEo] Jhed¥ AHAHEZEAM Tissue
Factor§& ¥&3sl= dAF& Al=dtgrt. 40 ¥ F2EZHE Tissue
factor ThAE F2| FAlaL o] F o] &3t Zitte|L} A mAHZA
1A Ql 71542 S AHHBTE tissue factors el AT A HHHo
E25h= A E A thild AEF @A FAYE FF BHF
FAEE LS 71 AE 7Hs/do] ddth mebd & 22 oA Y
tissue factor Th¥A el Fe| FA= AA|| tissue factorF AMH %}
BEAE &0 Ril AH o|l& AARAEZEAM Tlede F7IY FAA
A2 & 7Fe82 g 3sicie AAE EAE Atere] eyl
AN FHZX 23S I tissue factord] ThA UH AAE HY T}
3 oA £l ZA7E tissue factorE #3to] ALRE] HA oA
o] HAZA wHE Y A3, A AuE I = kAot A
o] FAR HE Ve U= AXE ¢ttt Hol T4 tissue
factor THEF A4 A HYS AMe] FHAE iR LollA LA
AR FHIFQA A HAZA olF HEStH E} AR It FL £
A8l Y Za Y Y AF-F A JThE kit Ao R #HE
stalAb ¥k ER "WaF Ao JHY Fa¥ T EfNle
BEM UoRe dF F33 o|&HA IHEIL JHXI} Qe EENE
42 Yo 2Ry e FAstdct. EFHY e FAdles & A9
T AA E&F& xUolzt & 5048 U ARE JHR| A =

A Bl ZloAY Ao FZ4HC






A S5 F AT Y A2 & AS

= dFolM= E3oA e B B Fold& o|&st XEAA
22Xzt W XRAHZAM Y THsEE TS| ¢ste] dHuo] A&
Aog EAst: W EE o &3l AE VY =& FHAs A
B/goll Bofsts EHSA A= e L] FARE HESITL o]=
A 27HA] &= 53] Aty EAsts FAAE iAol YEA 2t
= A= H7HAd dF BUZEAM EBF Eofollg] S& L FAld o] &
o|-&3tq MEZ Y I3 LS e A e Udow F
FHLEE HFHESY MERZ XYY €A B B oA S
Mste o BE3IALA} gt ole e R AR thyt Hold& A
U, 3o ¥ FAEE F75Y 7 AU Aawd ABRAZAY
B3Rzt HyE Jles o| &3t El I iRt AmA 2N






A 6 F H 31 &+ 9

1. Kraus, J., Lin, T. C., Nemerson, Y., and Konigsberg, W.
H. (1987) Proc. Natl, Acad. Sci. U,S.A. 84:5148-5152

2. Bennet. J. S. 91984) Med Clin. North Amer. 68: 557-576

3. Brandt, J. T., Schaefer, J. L., Triplett, D. A. and Jolgren,
V. R.,(1983) Current Hematol., 2: 375-404

4. Mann., K, G, and Fass. D. N.,(1983) Current Hematol, 2:
347-374

5. Nemerson, Y. (1988) Blood 71: 1-8

6. Bach, R.R.(1988) CRC Crit. Rev. Biochem 23:339-368

7. Edgington, T. S,, Mackman, N., Brand, K. and Ruf, W. (1991)
Thrombo Haemost. 66:67-79

8. Davie, E. W., Fujikawa, K. and Kisiel, W. (1991) Biochemistry
30: 10363-10370

9. Fisher, K, L., Gorman, C. M., Vehar, G. A., O'Brien, D, P.,
and Lawn, R. M. (1987) Thromb. Res. 48:89-99

10. Morrissey, J. H., Revak, D., Trjada, P., Fair, D. S., and
Edgington, T. S. (1988) Thromb., Res. 50:481-493

11. Scarpati, E. M., Wen, D., Broze, G. J., Jr., Miletich, J. P.,
Flandermeyer, R. R., Siegel, N. R., and Sadler, J. E. (1987)
Biochemistry 26: 5234 - 5238

12. Drake, T. A., Morrissey, J. H. and Edgington, T. S. (1989)
Am. J, Pathol. 134: 1087-1097

13. Maynard JR, Heckman CA, Pitlick FA, Nemerson Y, (1975) J.
clin, Invest 55: 814



14, Drake TA, Ruf W, Morrissey JH, Edgington TS (1989) J Cell
Biol 109: 389

15, Paborsky, L. R., Tate, K. M., and Gordon A, V.,K6 (1989)
Biochemistry, 28: 8072-8077

16. Pitlick, F. A., and Nemerson., Y. (1970) Biochemistry,
9:5105-5113

17. Stone, M. J., Ruf, W., and Wright, P. E., (1995) Biochenm.
J., 3100 605 - 614

18. Yutaka Matsumoto, Yhko kawai, Yasuo lkeda, (1998) Blood 91:
4164 - 41720

19. Kabat, E. A., Wu, T. T., Reid-Miller, M., Perry, H. M.,
Gottesman, K.S., and Foeller, C. (1991) Sequence of Proteins
of Immuno logical Interest, 5th Ed., US Department of Health
and Human Services, Public Health Services, National Institute
of Health, Bethesda, MD.

20. Harris, L., and Bajorath, J. (1995) Profiles for the analysis
of immunoglobulin sequences: Comparison of V gene subgroups.
Protein Science 4, 306-310.

21. Collen, D. and Lijnen, H. R. (1994) Staphylokinase, a
fibrin-specific plasminogen activator with therapeutic
potential? Blood 84, 680-686.

22. Granelli-Piperno, A. and Reich, E. (1978) A study of
proteases and protease-inhibitor complexes in biological
fluids. J. Exp. Med. 148, 223-234.

23. Sambrook, J., Fritsch, E. F. and Maniatis, T. (1989)

Molecular cloning. Cold Spring Harbor laboratory, New York.



1.6 ,
1.4 |
1.2
-
.
Lo |
& 1
© |
8 08 .
| - .
G
-
8 0.6
f® :
< |
0.4
0.2
0 " 30 40 50 60 70

Time (min)

Fig. 1. Reverse-phase HPLC chromatogram of the purified fibrinogen
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19 6. CK-II stimulation of whole blood coagulation

(A, thrombin alone; B, CK~II and thrombin)
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19, 7. Chromatogram of DEAE-Toyopearl 650M

ETHANOL PRECIPITATED SAMPLE WAS APPLIED TO DEAE-TOYOPEARIL. 650M

CHROMATOGRAM COLUMN (20 X3.0 CM) EQUILIBRATED WITH 25 MM
HIEPES BUFFER(PH 7.2) AND ELUTED WITH 0.0 TO 0.3M NACL GRADIENT,



13, 8. SDS-PAGE analysis of thrombin purification from bovine blood

(A, non-reduced thrombin; B, reduced thrombin)
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19. 9. Dose-dependent stimulation of thrombin-induced

gelation of fibringen by Casein kinase 11
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19 11. Synergistic and speciiic effects of sphingosine and

CK-II on thrombin-induced gelation of fibrinogen
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19 16. Synergistic stimulation of platelet aggregation by
' thrombin(4 U/ ml) alone
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19 18.Synergistic stimulation of platelet aggregation by CK-II & polylysine
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19. Synergistic stimulation of platelet aggregation by CK-II & spermidin
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19 21. Induction® protein® inclusion bodyE AA3 SDS-PAGE A}z, M:
molecular weight marker, 1-3: AHA¥ E. coli protein(Z} step ¥ = centrifuge ¥
supernatent), 4: A A ¥ inclusion body protein.
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HNp: CG GGATCC AACTGGTAGACATG
Bam Hi

HCp: GG GGTACC AGAATGCTAATGGT

Kpn I
B
745hp - 150 bp 165bp —
B Soluble domain
A A
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FEco RI

18 23. A: Oligonucleotide primers used in PCR reaction. (HNp: 5’- primer
HCp: 3’- primer) B: Full gene structure of HTF from PCR product
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