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Crystal structure analysis for the pathogenesis of thrombosis
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A PA75S polymorphism in the ADAMTS-13 gene causes an reduction in plasma VWWF-cleav

ing activity. To demonstrate the impact of this mutation, we determined the crystal structure of the P475S
mutant of ADAMTS13-DTCS (DTCS-P475S) and the enzymatic parameters of MDTCS-P475S. Structural analysis sho

wed that the conformation of the V-loop was significantly different in DTCS-P475S, where no obvious intera
ctions of Ser475 with other residues were observed. MDTCS-P475S showed a reaction rate similar to that of
wild-type MDTCS, but showed two-fold lower affinity for the peptidyl substrate. MDTCS-P475S can moderately
cleave shear-treated VWF. We have provided structural evidence that the P475S polymorphism in ADAMTS-13 1

eads to increased local structural instability, resulting in lowered affinity for the substrate without ch
anging the reaction rate. The moderate activity of ADAMTS-13-P475S for shear-treated VWF is sufficient to

prevent thrombotic thrombocytopenic purpura onset.

ADAMTS13 von Willebrand



ADAMTS13 1,398

von Willebrand
VWF ADAMTS13
VWF
TTP 2009
ADAMTSI13
399
DTCS
3 VWF
90 A
TTP 9
TTP ADAMTS13
VWF

ADAMTS13 C
P475S ¢.1423C>T
10 1
P475S
Pro475
Pro475 A\

VWF

Pro475 Ser
ADAMTSI13
P475S

(1) P475S  ADAMTSI13
X
) FRETS-VWF73
ADAMTS13-MDTCS
3)
VWF P475S
ADAMTS13-MDTCS

DTCS

CHO Lec 3.2.8.1
DTCS 28A
PDB ID

P475S
3VN4 1A P475S
DTCS
P475S v

DTCS 2

PDBID 3GHM, 3GHN Pro475

Serd77
3.5/3.8A

GIn478
3.135 A
P475S
50A 83 A
DTCS
Prod475 C, Met509 S
Leu620
P475S
DTCS P475S
DTCS Serd75 C S

DTCS v

PDB: 3GHN

P475S  PDB:3VN4

1. P475S DTCS  Prod75
Ser475 DTCS
Pro475
P4758S DTCS
A
P4758

ADAMTS13-MDTCS

FRETS-VWF73
P475S
MDTCS  Vmax kcat
Km 2



P475S MDTCS
2
Ca
A\
ADAMTSI13 A2
Tyr1605-Met1606
VWF
ADAMTSI13 in vitro
VWF
P475S
ADAMTSI13
VWF
P475S
2 VWF
60% 10%
FRETS-VWE73
VWF P475S MDTCS
60% 70% P475S
TTP
ERR P475SE
0 5 10 30 60120 0 5 10 30 60120 : KRG ()
Reprrrggeees =
S - 150
0 5 10 30 60 120
RGHE (5)
P475S MDTCS
VWF
2,500 rpm 3 VWF 100
nM VWF 1 nM
P475S ADAMTS13-MDTCS
0 -120 37°C
ADAMTSI13 VWF
VWF
ADAMTS13
80 mg/ml
10 pg/ml VWF 1
ADAMTSI13

1)

2)

3)

4)

5)

6)

1)

2)

VWF
ADAMTS

ADAMTS

6
Akiyama M, Nakayama D, Takeda S,
Kokame K, Takagi J, Miyata T. Crystal
structure and enzymatic activity of an
ADAMTS-13  mutant with the East
Asian-specific  P475S  polymorphism. J
Thromb Haemost 11: 1399-1406, 2013

P475S ADAMTSI3

24 613-618 2013

Doi M, Matsui H, Takeda H, Saito Y, Takeda
M, Matsunari Y, Nishio K, Shima M, Banno
F, Akiyama M, Kokame K, Miyata T,
Sugimoto M. ADAMTSI13 safeguards the
myocardium in a mouse model of acute
myocardial infarction. Thromb Haemost
108:1236-1238, 2012

Shin Y, Akiyama M, Kokame K, Soejima K,
Miyata T. Binding of von Willebrand factor
cleaving  protease ADAMTSI13 to
Lys-plasmin(ogen). J Biochem 152:251-258,
2012

23 516-519 2012
ADAMTSI3
53 672-679
2012
5
ADAMTSI3
13

2013 6 12 -14

ADAMTSI3
B



2013 5 30 -6 1

3)

ADAMTS13
35 2013
5 30 -6 1

4) Masaaki Doi, Hideto Matsui, Yukiji Takeda,
Yoshihiko Saito, Maiko Takeda, Yasunori
Matsunari, Kenji Nishio, Midori Shima,
Fumiaki Banno, Masashi Akiyama, Koichi
Kokame, Toshiyuki Miyata, Mitsuhiko
Sugimoto. Protective role of ADAMTSI13
for myocardium in mouse model of
experimental myocardial infarction. 54th
American Society of Hematology, Annual
Meeting and Exposition, December 8-11,
2012, Atlanta, USA.

5) Hideto Matsui, Masaaki Doi, Yasunori
Matsunari, Maiko Takeda, Kenji Nishio,
Midori Shima, Kenji Soejima, Fumiaki
Banno, Masashi Akiyama, Koichi Kokame,
Toshiyuki Miyata, Mitsuhiko Sugimoto.
ADAMTSI13 improving the cell engraftment
efficacy in mouse model of bone marrow
transplantation. 54th American Society of

Hematology, Annual Meeting and Exposition,

December 8-11, 2012, Atlanta, USA.

http://www.ncvc.go.jp/res/divisions/etiology/inde
x.html

(1)
AKIYAMA Masashi
30298179
(2)
KOKAME Koichi
40270730

TAKEDA Soichi

(€)

80332279



