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Summary :  An anti-von Willebrand factor (vWF) mouse monoclonal antibody designated as
NMC-4 was shown to induce the inhibition of both the ristocetin- and botrocetin-induced vWF
bindings to platelet glycoprotein (GP) Ib, as well as the block of desialylated vWF (AS-vWF)
binding to GPIb. Using NMC-4 coupled Sepharose 4B column, a 97kDa fragment was immunopur-
ified from a tryptic digest of native vWF in nonreduced condition. The 97kDa fragment showed a
doublet polypeptide with a M. W. 52,748kDa after reduction with dithiothreitol on SDS-polya-
crylamide gel. The NH,-terminal sequence and amino acid analysis of the 97kDa fragment
indicated that it was a homodimer composed of vWF peptide (amino acid residue 449-728). These
results demonstrated the possible presence of one or three interchain disulfide-bonds involving the
cysteine residues 459, 462, and,”or 464. This fragment competitively inhibited both the ristocetin
- and botrocetin- induced vWF bindings to GP Ib as well as AS-vWF binding to GP Ib. On
Western blotting, NMC-4 reacted with the reduced 97kDa fragment with less intensity than the
nonredued one. Two synthetic peptides, Cys 474-Pro 488 and Leu 694-Pro 708, inhibited ristocetin
-induced binding of 97kDa fragment to GP Ib. But neither of them inhibited botrocetin-induced
binding of 97kDa fragment to GP Ib or its direct binding to GP Ib. These results clearly indicate
that the GP Ib binding domain expressed by either ristocetin or botrocetin resides on a different
portion within the 97kDa fragment.
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BAEFALVYBIO~RY VESF 24V, Gly 911 2
B Glu 1365 i% collagen FE& N A A1 v, 1744~1747 D
Arg-Gly-Asp-Ser (RGDS) (¥ GP II b/l a #&& ¥ »
AV THB T ERPELNTIL - 1O HR e Fu-
jimura % e b vWF fliftdp % vV 7> v 5@, BT7
nEAMMUMEBL, HPLC 7 m= b 72 —h >V 7 H 5 A
THEBLL, 52,48 kDa @ doublet polypeptide #75C,
Z @ polypeptide (% vWF subunit ® 7 3 / BAZEHE 449-
728 X h LY, in vitro THAEMHE ristocetin 7a b T
I botrocetin RA-M: D MM/ MRS & K OBEER & B¢
52X GP Ib ~ofEE peptide THBHZ LEBHDL
Helic. —7, BEORLE vWF €435 €/ 7
v —F PRy SR L, ZoRBEFENE 2R
LA, 5% NMC-4 (% ristocetin FEZEF D & b 2 1M1/
WMo i/ MRE IS T 2 METH B L EREL
7. DOWTHRE LT © NMC-4 A3MEZ botrocetin
o THEEIh2MIMURELY SHHT S &2 Ry
L.

Ristocetin X OWEZ botrocetin 12 X » THEEI I D
in vitro T Ifit/MREE LIEEF DO vWF © GP Ib ~D
HETHIRIND EELDRTWHDT, FHITET
vWFE o GP Ib #&#RIst3 5 NMC-4 DEHIZhFE 24
L, 2wt NMCA4 ZAWT, Y 7~ vk vyWF
S X b GP Ib IEENREET 5 97kDan 7y 527
AV FEGHEL, TOMERROERECOWTREREfT
oy

HMRUFE

D RAE: 41+ v 7>V (bovine pancreatic trypsin
Type 1), Soybean trypsin inhibitor (SBTD), p-
aminophenyl methanesulfonyl fluoride hydrochloride
(p-APMSF), phenylmethylsulfonyl fluoride (PMSF),
H#EL bothrops jararaca venom % Sigma # (St.
Louis, MO). ¥ {7 &7 3 v (bovine serum albu-
min; BSA), 77 7% 4 FIIix Calbiochem # (La
Jolla, CA). Ristocetin (¥ Lundbeck #t. '**I-Na % X
QN B-T REH <V R [gG B ENTENT = ¥ AT v
vk, $E—{bF¥IER. X-ray 7 1 L sk Kodak #-8o
SORMBEALL.

2) VWF 4 #ifb% : m R B VIR F 8 6 & A

(Armour Pharmaceutical, Kankakee, IL) X b fe&k
EHE & AVMi{b L7z vWF % Dr. Zimmerman (Scripps
clinic, USA) X v ]I hi. F73XToD multimer
&3 % native vWF 1%, B LR %8 X 7o Ff
VBBV F8UK| RCG-5 (AARMGTFH X D RED I v ¥

FFYTHR—=AHT A, 40 %EAFBREILE S L OF Sa-
pharose 4 B # 7 2 & AWTHER L 719,

2) Botrocetin DO4#dik | Read HLOFEEICET 1o
PR DOFE T, B bothrops jararaca venom X
a2 T s - 7.

3) A=) VEREM/NMIOER | BERA X R
L7-£1ft & ACD (Acid citrate dexrose) %% 55 1 &
RFL, Walsh 5D 7 4 7 3 vAEREW % F\ Bk I
IMREIERL, Z0# 1%+ r~Y v CEELK. &
~ ) VEZE MO MR R 1 X10°/ul L5 X5
CHREL, 0.02 %NaN, #810.1M Y vEE0.I5M &
EREER H7.3) WFEREL T4 CTRELE.

4 HVWF =Y 2%/ 7 v —F 75tk (NMC-4) © I
BRODIER Lic= ¥ A€/ 7 v —F AHifk NMC-4 % i
Wiz, & NMC-4 28t~ v RJFK X b, Steinbuch &
Audran OFEEPIZEE L T n-caprylic acid A\ IgG
SEEER L.

5) 52,48 kDa vWF 7 5 7 2 v } % X 0" desialylat-
ed-vWF D% | BTG« s-h AR F > 2 F 14k (S-CM)
52/48kDa 7 % 7 # v bk Fujimura et al®DFEkic
X v fERk. Desialylated-vWF (asialo-vWF : AS-vWF)
% De Marco et al. DFFEEICEL, vWF % protease
free neuraminidase TR L TEH L 7.

6) Iodination: % 4« ®&EH X Franker & Speck ®©JFF
B # U Todogen 51T Pl B 2T ln o 7. 121 2
BUA-EADOEEMR0.62~0.98%X10° cpm,/mg' TH
o Tz,

7) Binding inhibition assay : Eppendorf tube iz, 7
=) VEEMREO BI-vyWF OKEE»E ~ 108
/ml, 5ug/ml BXOKBEED) Fv FEedTRA
B 112.5 ] £785 X S L. & ZIT ristocetin

GREEEE 1 mg /ml) &5\ i3#l{L botrocetin GRIEEE
57.5mg,/ml) % 12.5 ul X BR/IC T 30 51 v+ =
N—} Lie. ZOEFME, 20 %sucrose 2% BSA nx
A r— FEEK @H 7.4 % 300 ul $FOHE LI 24KD
microcentrifuge. tube 14 4 50 xl $OEE L, 13,000
rpm T 5 450 L e, tube JEEER o M/ MRIEE D355
UL - v v & I CHIE, £ OFHEERDIL)
WA L WI-vWF B2EH L. 2o, 50 f5E
DIER; vVWF FET TOREREYIFERNES (0
%), BIRIGRERFETORORKEAEX100% &L
7.

125]-AS-vyWF @ binding assay oW\ CIREEYE
DIFFETICA V=) VEE MR »I-AS-vWF
B A HEE 108 /ml, 30 ug/ml L72% X 5wchnz,
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ZREOBRAM ) v FEEDREEN 1254l &7z
5 X5 ICHREL, vWF 0568 L RERI *PI-AS-vWF ©
HBEERAE L.

8) SDS - polyacrylamide gel & %%k & (SDS -
PAGE) : Laemmli D8O #E U, 4 EE D SDS
-polyacrylamide gel 1%z 7 7 ¥ VEXK#B#EE (Bio-
rad #8) #MHVTC0.1% SDS M25mM Y A 192
mM 7'V & VigER (pH8.3) T A—HKiz2>& 9mA
T 16 RFERKED L 7.

9) Western blotting ¥ : Towbin et al. D7k
Ui, ¥rxrv7vvisrBEER (Biorad #E8) #H\,
polyacrylamide gel 7°%H =t v &b v — XE~DEKEE
%20% (v/v) A&7 =, 25mM Y &192mM 7
) > vigiie (pH8.3) T0.25A —BRfTiR-Te.

10) Autoradiography : % 3°0.1M V v E£0.15M
RIERER (pH7.3) HKBEE 2mM o PMSF, 0.02
% NaN; 8 X 085 % skim milk %0 % blotto & & {F&
Liz. &0 blotto WICEFE Lic=t rer e —AELXE
L304M@ o< b EREB L. Rie—KkilkE & AT
blotto #& (blotto ¥ 100 ml &= ¥ ZJE7K 100 x1) &=
Frere - R ERR L 2 BEKIG S8, blotto K
T10 4R 3EEEEL, 52 ki (X1 BEK RS
th=v = IgG) && AT blotto WILE L 30 HRIKIE X
7. YT blotto #T 3 [H, U v ERIEE T 1 B4 10
SR L e BICER ¥, Xray 74 VARBE X E
fo.

11) vyWF @ + VY 7> v #{b . vWF fii{b a4+ v
7 voBk B /EE (S K150, 1,/100 8L O
1,/500 T4 4 37C 2 REREIRIG &€, p-APMSF TG
BIRT X @71, dithiothreitol (DTT) X 5ETH 5
WIZIERIN GERID) RRET5 %~20 % SDS-PAGE %
17\, Western blotting % L T autoradiography %17
otz

12) €7 7w —FAHifkh 5 218X % vWF 75 7 2
v ORE L vWF &/ 7 v —Fagifk NMC-4 %
CNBr-Sepharose 4 B iwEMILLIifk» 5 2 2ER L
fo. YWF S48t a4+ v 7~ vict E/S=150
T37C, 1RMRIG SR, 41 ) 7o 10 fFED
SBTI &#&#E 5mM @ p-APMSF #in 2 K&K T
SRHiED 5 2RI L. 1 REBRE X275, 0.02
% NaN; mn0.05M + Y 20.15M BEZEHEKR (pH
7.35) T4 CIET—BED 7 2 %PHE Lic. 51 0.1M
Y R0.5MEY v AEEKR(PHS8.0), 0.05M
Y % 0.15 M RIEREEW (pH 7.35) TEHELCHE, 3M
NaSCN 1 0.1 M Eefg 7 b ) ¥ »2EHK (pH 6.0) TH

#

H L void volume % 7 — L, 77 744 FIICEHEL
7c#0.02 % NaN; fn0.05M b+ ¥ = 0.15M RiEiEHE
W (pH7.35) 12 T4 CTEBBREN L. S bickiT
BcbBENED vWF ZUSEmBRLc®, 1%) v

(pH 3.2) AL T HPLC ¥ » 5 » (C3) w&iwin
L acetnitril @ CTHEH L.

7= vVWF ot o—Ez24s ) 7> v, E
/S=1,/100 T 37C 2 KEFEIRIG X 7%, SBTI RO p
-APMSF TRIGEKT 3% NMC-4E#b» 5 4T
VWF 757 2v b &t L. & vWF 25272V
2o\ T SDS-PAGE #7T\, Coomassie Blue e
T#RD bivic subband FHD K A &ML A vy b L,
Hunkapiller et al. DJ7EE201Z# U electroelution %17
ot

12) 7 3 7BAHEO N K7 s 2 BEFI 0T
7 3 2 B4 #rik, Bidlingmeyer et al. © Waters
Picotag t* Ic¥E UfT e o e, ¥ N KW 7 3 7 BE%1
DPREE, Matudaira DFEE2c# L PVDF Ex Hw
Tfris ot

13) A7 F ! Gutte & Merrifield ®H 2291
¥ Ul & hiz vWF subunit ©7 3 2 BERHE C 474~
P488 KO L694~P 708 i35 2EDEH~R 7+
F& e,

X &

1. vWF © GP Ib &35 vWF £/ 7 = —
F Hifk NMC-4 oiifishR

NMC-4 iZ ristocetin & OEZE botroctin 12 X b &g
Ehs e b Zi/IMRIEORE 2 M 582 HF LT
WieD T, TREREEWERET oMt vWF © GP
Ib ~DFEARER O AS-vWF @ GP Ib ~DEZENEE
X3 5 NMC-4 0% E % binding assay & THES
L.

A= ) v EIREIMME, 21 Bk vWE %0t NMC
-4 © 1gG DRI ristocetin B % il botrocetin
wRIGER, /MRS L WI-vWF B2 HIE L.
Ristocetin X OWEEs botrocetin iz X h FE I h 5 12]-
YWF @ GP Ib ~O#EA I3 d #KBE 21 10 ug/
ml TELHE & i (Fig. 1, top XU middle). %
B EREE oMt Lic, PI-AS-vWF #GP Ib ~
LEENCHEAR LD, Thiexd s NMC-4 o#f%)
RBERF Lt 25, ZofEEw 3IEREE D IgG T5%E
£l & hie (Fig.l, bottom).

2. PV TYVIE{LYWE 757 4 v+ NMC-4 &
O Rt
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vWF 73527 2v o DTT JEREing#Eo SDS-
PAGE # o NMC-4 % 1 %k¥ifk & L7 autoradiogra-
phy B3, bV 7o v RAE T 4 E#REE(200 kDa B
)iz band 28@BH Hh, E/S=1,500 T# r EvmEBos
5 130 kDa % ToEHE band & & 97 kDa Dband 238
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Fig. 1. The inhibitory effect of purified IgG from
NMC-4 on the vVWF or AS-vWF binding to
platelet GP Ib. Top; ristocetin induced
vWF binding. Middle : botrocetin induced
vWF binding. Bottom : AS-vWF binding.

#gxhi. E/S #1,/100~1,50 Tix130kDa & 97
kDa % main band & L THH Eh. +V 7 viEk
VWF 75 7 2 v +© DTT HINC X %5&TC band 1%,
FEW{bH > 225 kDa 225 E/S=1,100 Ttk 74 kDa &
52,748 kDa @ 2 band »MZE & h, E/S=1,50 Tik
52,/48 kDa ®¥— band OA& 2 H I hic (Fig. 2).
o TNMCH4 R Y S vELYWF 7972V b &
DTT BITH 5 WIIERTHETE b RGHEER L
B, BIL7 77 AV P CTREDORIGHENTEL 05 & Eh
BEIh.

3. 97kDa 757 AV b ORBEEROEFDO T I/ BE
I8

NMC-4 % CNBr-Sepharose 4B & v 7V v 7%
Lo by 5 22 FR L, vWF #Mifbzdt v 7>
v CE/S=1,/50 T 2 RIS & & - LA 2 iR in « &
EXE, M) AEBBEER CHEEEESLALEAY 3
MNaSCN nEEEE 7 + V) ¥ ~ 82K (pH6.0) THHEL

Table 1. NH,-terminal sequence of the non
-reduced 97 kDa fragrment and its amino
acid composition :

NH,-terminal sequence of the non-reduced 97kDa

fragment

97kDa Amino acid
analysed residues expected
Cycle 1 Val Val-449
2 Thr Thr-450
3 Leu Leu-451
4 X Asn-452
5 Pro Pro-453
6 Ser Ser -454
Amino acid composition of a tryptic 97kDa fragment
97kDa Amino acid
analysed residue 449-728
(% residues) (% residues)
D/N 8.0 7.1
T 3.7 3.6
S 7.7 7.8
E/Q 12.5 12.1
P 9.4 8.2
G 5.7 4.6
A 7.2 6.4
C 3.0 2.5
A% 10.2 10.4
M 1.3 1.8
I 5.0 5.0
L 117 111
Y 0.7 2.9
F 2.4 2.9
H 34 2.1
K 4.2 5.4
R 3.9 5.7
w ND 0.4
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Fig. 2. The immunoreactivity of NMC-4 to tryptic vVWF fragments
generated by various enzyme to substrate (E/S) ratios. SDS
5-20% PAGE was follwed by Western blotting analysis under
nonreduced (NR) and reduced (R) condition. In each lane, a
total of 33 ug of whole tryptic digest of vWF was applied.
The E/S ratio is indicated below. C: control (undigested

vWEF)

fo. BfE-BVE, BERERL, HPLC¥MHE» 5 4(C3)
CHI LT major peak &7 (Fig. 3). Zodoix
SDS-PAGE T4F& 97kDa &/~ Lic. ¥7cIERITY v
I N KO 7 3 2 BEFI Val-Thr-Leu-X-Pro-
Ser T, 7 3 / BREREE 449~ 454 124 L, X 12 subunit
PR T A7 3 2 BRERE Val 449~Lys 728 wHiY44 5%
52,/48kDa 7 7 7 # v + DR & 3I1F—3 L1z (Table
D.

4. #ift. yWF o GP Ib &3 % 97kDa 7 5 7
AV IRO52/48kDa 7 5 7 »2 v+ OIEIZHR

FA4=—ThH5bH97kDa 75 7 AV P ROE/ =—"T
»5H S-CM 52,/48kDa 7357 AV bigDo\WT #¥]-

vWF ® GP Ib & 13 2B A HIHIZIR 285 L.

Ristocetin i X h FE I 5 W[-vyWF @ GP Ib fEA 1
W75 72V X b ERLT ® A VEE Q0 M) TEE

Wil X e, Botrocetin 12X hFE I hB VWE O
GP Ib ~D#EAIT7 57 4 v X 10 M DOEETIE
IFRABECHH L. 4 AS-vWF iz X 5 GPIb ~DE
BESITY 7 7 4V Mick ) BARlE S hic
(Fig. 4).
5. A~_7F VYL B vWF R0O'97kDa 77 7 »
v+ © GP Ib fE&IHIZIER
vWF subunit ® GPIb & N A AV THAHT 3 /B
BLFI 449~728 ZRED 5 b, ristocetin KFEHED vWF O
GP Ib #E& 2l R T 5 2 20~ 75 VAL Cys
474~Pro 488 & Leu694~Pro 708 &KL, *I-vWF
Dbotrocetin KIFEHED GP Ib ~DkEE X3 % MHI%D
REBEt Lic. B 2 & < ristocetin It X W FE I h
% vWF @ GPIb & W~ 75 Fiz & h REHRFH
X 23, botrocetin KFHE X h b vWF @ GP Ib
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Fig. 3. The purity analysis of an immunopurified 97kDa fragment of
vWE. A total of 450 ug of the 97kDa fragment was subjected
to reverse-phase HPLC on ultrapore RPSC (C3) column. By
the gradient elution of acetnitril from 0 to 60%, a major
protein peak was recorded at the absorbance 206 and 280 nm.

FEAEXCTRORTF PR THEEI I hich o e
(Fig. 5). R#c »1 cZ# L7 97kDa 75 7 A v b

D GP Ib FEECHT HIMEZREBR L, ris-

tocetin LFHE I 5 97kDa 757 2 v + @ GP Ib &
FRARTF P2 X Y BERENCHE I i,
botrocetin ILFHE N5 97kDa 757 A+ GP Ib
BEIIHIhigh ote. Fie 5] B3 97kDa 7 5 7
AV FOEERT GP Ib HBEDERSF i3 X
iz -tz (Fig. 6).

Z =

NMC-4 BBEEDIR ST X o TIER S hic 5 BED
FLYWF £/ 7 v =5 AHED 5 bO—>T, FiEHE
ristocetin J O'gH botrocetin Iz X h HFigZhse b %
/PRI ORE 2 IR 2 E LT\ 5. mER
WE X % NS R O vyWF o it/ MREE Eo
GP Ib ~of&EEN L fiisbh, vVWF LofEe £
4 1% vyWF -subunit ® 7 3 7 BERFIk 0 449 B~
728 B TR & 1B polypeptide (52,/48kDa 7 5 7
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Fig. 4. Competitive inhibition of vWF or AS

-vWF binding to GP Ib by the 97kDa-(0)
or the 52/48kDa-(®) fragment. Top:
ristocetin-induced vWF binding. Middle :
botrocetin-induced vWF binding. Bot-
tom : As-vWF binding.
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Fig. 5. Inhibitory effect of two synthetic peptides,

CA474-P488 and 1.694-P708, on the bindings
of vWF to GP Ib induced by ristocetin
(top) or botrocetin (bottom). The bind-
ings of vVWF to formalin-fixed platelets
was assayed essentialy as described in
Materials and Methods ”.

AV E) TH5BHZED Fujimura et al®ic X - THB 2
AR TW5B, FEEIXNMC-4 @ binding site DHER
T o5, 3, vyWF © GP Ib #&HErxd3 % NMC-
4 OEFIFIR &, NMCH4 /a3 vVWF DO F 2 1 v
BEHE VA THRR L.

125] @R, VWF , S <) YEEMARE O ris-
tocetin & % \ ik botrocetin FE F @ vWF-GP Ib 4
RIGRE~ DEED NMC-4 0 IgG HEEHM LI
& T A, ristocetin & Q' botrocetin Iz &k h FE I h 5 1%
I-vWF @ GP Ib ~OfE& 3 b #EE 10 4g/ml
TRECHH & . F ffi{t vWF % neuraminidase
THE L7z AS—VvWF % %] gL, ristocetin %%
Wi botrocetin OFEFFETIC T GP Ib ~DOEEN /i
A3 b NMC-4 oiiflshR 285t Ui-25, 10 pg/ml
DEECEECMH S hi. ftoT NMC-4i% ris
tocetin, botrocetin iIZ X Y B E I b vWF-GP Ib &
EMHET B0 LT, BEEHEOFFEHLET O GP
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Fig. 6. Inhibitory effect of two synthetic peptides,
C474-P488 and L694-P708, on the bindings
of 97kDa fragment to GP Ib. The binding
of 97kDa fragment to formalin-fixed
platelets was assayed in the presence of
ristocetin (top) or botrocetin (middle),
and in the absence of these inducers (bot-
tom).

Ib ~0fEEZ LHHTAHETH B Z L 2R 0
kX b NMC-4 ieidisd s vWF F 2 £ v 2 B#ET 5
e, FY TV THELLI vWF 75 7 2 v + D SDS
-PAGE %#%7\», Western blotting ™% NMC-4 & [
&4, autoradiography %47\ band ##ZEL .
E/S=1,100~1,50 ¥ DTT FgwimGERET)
2 C1 130 kDa 00 97kDa 7 % 7 £ v + @ band 2%,
FRBITEH T 74kDa KO'52,/48kDa D 28D
band HMEEI NI, BT 7 7 2 v b ORERILHE
FIERTEBETOERLIVET LTV s T,
NMC-4 @ =¥ + — 73ERHICILT 3 7 B— kKBS
IVHEEEIRTWBLDTEDBA, vVWF OEREE
CIVERELTWBbDEE2bR. E/S=1/50 T
2 BEIEIG Ee vWF o + U 7+ v {413 130 kDa
757 AV X0d9TkDa 75 7 AV P RERTH
DT, D&MD vyWF O+ Y 7o v HEsE NMC
-4 E#EL Sepharose # 7 ARERML T, 97kDa 75 7
AV YRS L. b1 HPLC-reverse phase
C3 #5 AT 97kDa 7772V} Ofi{taiBl. =
D97kDa 757 xv D N Ko 6207 3 7 BRE
Fx. Val-Thr-Leu-X-Pro-Ser ©, vWF subunit ® 7
3 BRI 449~454 Im—FH L. Ek, TDTTT AV
P73 BRBUL 449~ T28 BEOEL ZIEA L TH
ot > TITkDa 75 7 AV MET 3 7 BRRRES 449~
728 X b 1% 52/48kDa 7 5 7 4 ¥ + D homodimer &
BEL 27, 52/48kDa 7 7 7 # v b ¥z Cys B ad
TOFHEL, 2D 5B 471 L 474 BBE, 509 & 695 AL
TG AYVIATS ALY 4 FEGEHRLTWEZ L
M Marti 5BIZ X - TUREN TS, %z vWF subunit
PIZL free @ Cys BENFEL LW EMHBE IR T
W5, 97kDa 7527 AV +#352,/48kDa 75 7 AV b
® homodimer TH5 Z EMNGEREH I Wiz & X )
459, 462 K0V 464 @ Cys #FEIL Fig. 70X 51220
BRoWTFhnElb, 14 F7033 758 subunit o>
ANT 4 VESEHHLTWELDLE 2 bR,
97kDa 757 A v P RO S-CM52/48kDa 75 7
2V Mz 2] EE vWE o GP Ib f5 &3 558
SHIIEI R A ME Lz & & A, ristocetin Ik b HiE
A BI-yWEF DO GPIb ~DOESGIH\7 572V M IC
I b AL A BECEEHE X i, botrocetin i X
DFEIND vWF O GPIb ~OFEELRABEH Y 7 7
AV My EEIER, ¥ AS-VWF X5 GPIb~
DFES D ristocetin B B 1k botrocetin O¥RINIE LI
W7 77 A7 ML VRSHCIHEI . foTHA
<—TH597kDa 7537/ AV s E/~—ThH5 S
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Fig. 7. Schematic representation of a dimeric
97kDa fragment of vWF and position of
disulfide-pairings. Within seven cysteine
residues in the 52/48kDa fragment (Val449
-Lys728), two disulfide-pairings were
determined as well as no existence of free
cysteine residue within vWF subunit.
Thus, one or three possible intersubunit

disulfide-bonds are positioned as shown in
the figure.

CM52,/48kDa 7 3 7 » v b 3#EENCIIE L5 A
RO GPIb#ERETHEELDN, ¥497kDa 757
AV FIEENCGPIbIEALY BEELDRK. &
hoofER LD, 97kDa 75 7 4 v b ik NMC-4 125
BTAH=Er—THER, OGPIbHEAY ALV EE
2bhBDT, ZOF A4 YERIMELT B 7%® 97kDa
77 AV D 2RGBERARI. D 9ITkDa 757
A v bix TPCK-trypsin, thermolysin, subtilisin, a-
chymotrypsin, arginylendopeptidase 7& & @ E# 3 1
Hitk %7~ L, lysylendopeptidase T4 # & hic Ay, NMC
-4 L ORBERIGHE I bIClE L. #-T, NMC-
LERIGTH97kDa 75 7 AV + D 2 RATREY IS

L

bhigshot. ¥iz, 97kDa 75 7 2V P BXODTT
W X 5 2 0ETTIRRBD 52,/48kDa 75 7 # v/ b A
L b NMCH4 & aERINERR Lo L, S-CM
52/48kDa 7 5 7' # v + Ttk NMC-4 & 0RERIGHE
FEHEE LT, 2O ENBH52/48kDa 75 7 2 v
F Y NMC-4 w3 2R R FHB T 5 fedici Cys
BRENEELREAYRI-Th0EE2ZLRS.

Mohri 529 (1988) % vWF subunit ® 52,748 kDa
7S AV Y RERT AT I BB M9~T28D 5 b,
ThZh 5 BENDRDER7TF V250 BIFRL,
N RSGHRD 7 § 7 BRI 474~ 488, C KIRHR 694~
708 @ 2 fEAS ristocetin KM vWF fE& & btk AS-
vWF OB GP Ib &2 HH+ 5 2 & 2#E& L.
BELT I BB 474~ 488 35 X 0 694~708 12AHYS S
2BOERTF FERERL, WR7F P2 ris
tocetin #KFH: vWF &2 BEERFOCHHEH T2 &
B ic. L L botrocetin KM vWF & 1XH~
TF PR o Tl S hich o7, 97kDa 75 7 2 ¥ b
% 125] CEERE L, ristocetin & %\ X botrocetin FHE T
TGPIbfEERLD, ZOR/ECHTIHMERTFF
DIEIZIE B BE Lic & & 5, ristocetin KEM DRSS
13 & iz Ay, botrocetin IEHE DRSS IIIEI & i
ote. ElWARTF FHEETIRTITkDa 757 2 v
+ DEER L GP Ib e oW ThEfl I hinh ot
ZhbnpZ kb, 97kDa 757 AV bEEND ris-
tocetin &AM GP Ib #£& F A 4 v iX vWF subunit ®
474~488 B s X OV 694~ 708 7 F D ANE T D MEALIC
B 5D LT, botrocetin THIME 5 GP Ib H&
Frxq4viadicdtdbonb52,/48kDa 757 4 v b
D N BXOCRKIHACIFELIRNZ LRI,
FLEEYERFET COEENEA XD THrEEET
AAVH MBI FEL RN & XY 97kDa
757 AV IRBWT, BEWEFETTO GPIb &
H5WIFEFET COEEN T GP Ib HEATHIT05
BEFVAAVIWThIRRD EELDNS.

& A

¥l von willebrand BF WWEF) €/ 7 m —F A HiE
NMC-4 #f\ e b vWF subunit D GP Ib #& F £
4 VDTN Ui,

1. NMC-4 % ristocetin % X O% botrocetin & X b
FEIhBvWF O GPIb A&l L.
AS-vWF © GP Ib #& b 52l L.



#1. von Willebrand RF (VWF) € 7 7 v —F ik NMC-4

(789)

X B MEEREES (GP) Ib & F 2 1 v O

2. EBTFTO vWF o+ Y 7 vk o SDS-
PAGE <, NMC-4 it D 4rF& 130 kDa, 97 kDa @
2band iR D 7.

3. NMC-4 E#fkr 5 22T, VWWEF D+ Y 7
ViElk L 97kDa 75 7 2 v R L. 97kDa
757 A v bX52/48kDa 7 5 7S AV O
homodimer T, ristocetin X O botrocetin #KFEMHE vWF
A2 LT AS-vWF OEEAEEE S IE L.

4. FEBRTEMETELIAITkDa 757 2 v bzt
REBETLTTHEOLNNE2/48kDa 75 7 2 v b DFM
NMC-4iextd 5 RERIGHEBME T L. Zhib
NMC-4 BREIT7 § 7/ B—RBEEDLZ T RREEY
YR T HUETH D LHIRB IR

5. ristocetin 3 X O botrocetin THEH35 GP Ib
EAWALIIE &g b, ristocetin KM VWF 4
X7 3 7 FRBRIE 474~ 488, 694~708 DANEFRI 7L 2 D
DAL HBIE-T 5.

FER2BEhich, 73 7BOWMEROT 3 7 Bl
DN X LR T F F OIERIC SEBEI o 18 Aok
H¥REAREERFERSTF THR—HECEHBL
7.

M, AR B TCAR B SR A B BT FR R R SRR
g8 TMAEMRRE) OBIREX .

REXOBEEE, 511 HBAMEIEMmY1988, X
W), Bl EAAMKEH¥ KBS (1989, #i#E), XIth
Congress of the International Society on Thrombosis
and Haemostasis (1989, Tokyo) @i THEL .
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