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Structural study for understanding the molecular mechanism of ectodomain shedding by
ADAM family proteinases

Takeda, Soichi

4,200,000 1,260,000
ADAM
ADAM
ADAM Multactivase
ADAM Multactivase 2.6

ADAM proteinases are mostly type-1 membrane-bound glycoproteins and function as ma
jor sheddases for the processing of cell-surface-protein ectodomains, including the latent forms of growth
factors and cytokines. ADAMs play key roles in normal development and morphogenesis and are associated wi
th several diseases, including cancer and Alzheimer®s disease. There are no consensus amino acid sequences
around the sites cleaved by ADAMs and the molecular mechanism how ADAMs recognize the target molecules re
mains elusive. We focused on several ADAMs from snake venoms for crystallographic studies because snake AD
AMs are soluble proteinases without membrane-spanning regions and usually display high specificity for dis
tinct target molecules. Multactivase isolated from Echis multimantus has a prothrombin-activating activity
. We have determined a crystal structure of the exosite domain of Multactivase and discussed the molecular
mechanism of prothrombin recognition for cleavage by Multactivase.



ADAM
ADAM TNF-a
HB-EGF EGF
APP ADAM
( )
ADAM
ADAM
ADAM
ADAM
X
3
ADAM
ADAM
ADAM
(ADAM-CR )
(hyper-variable region, HVR)
ADAM (
)
ADAMTS
ADAMTS13 von
Willebrand (VWF)
VWF

ADAMTS13 VWF
D, T.C 'S

ADAMTS

ADAMTS
ADAM-CR 2
HVR
ADAM
ADAM
ADAM
ADAM
ADAM
ADAM
ADAM
B
ADAM
ADAM
ADAM
ADAM
ADAM
ADAM



ADAM
ADAM

ADAM
Echis multisquamatus

multactivase

Multactivase

MultactivaseA M

Smg/ml
Mosquito

Rigaku Micromax-007
SPring-8

33A

Multactivase

ADAM C

MultactivaseA M

(P2, a=84.5A,
b=93.4A, c=94.1A, beta=108.7deg)
X

BL44XU 26 A

MultactivaseA M

C
Factor IX-Binding protein (1J34 2
1J34
Multactivase TLC
catrocollastatin/VAP2B
D

ADAM-CR

R-factor=26.4% (Rfree =29.2%)
MolProbity Clashscore  3.42

Ramachandran

MultactivaseA M

ADAM C
Multactivase
ADAM RVV-X
ADAM-CR
HVR
HVR

MultactivaseA M
CR



MultactivaseA M

Multactivase

P475S
ADAMTS13
24(6): 613-618, (2013)

Akiyama M, Nakayama D, Takeda S,
Kokame K, Takagi J, Miyata T. “Crystal
structure of an ADAMTS13 mutant with the
East Asian-specific P475S polymorphism” J.
Thromb. Haemost. 11: 1399-1406 (2013)

ADAM/ADAMTS

57(5), 535-540, (2013)

ADAMTSI13
, 53(7), 672-679,
(2012)

Takeda S, Takeya H, Iwanaga S “Snake
venom metalloproteinases: structure,
function and relevance to the mammalian
ADAM/ADAMTS family proteins (Review
article)” Biochim Biophys Acta: Proteins and
Proteomics 1824: 164-176, (2012)

Kang TS, Georgieva D, Genov N, Murakami
MT, Sinha M, Kumar RP, Kaur P, Kumar S,
Dey S, Sharma S, Vrielink A, Betzel C,
Takeda S, Arni RK, Singh TP, Kini RM.
“Enzymatic Toxins from Snake Venom:
Structural Characterization and Mechanism
of Catalysis (Review article)” FEBS J, 278,
4544-4576, (2011)

6

“Structural basis of coagulation factor V
recognition for cleavage by RVV-V” Soichi
Takeda, International Society of
Thrombosis and Hemostasis (ISTH)
Meeting, Registry of Exogenous factors,
17th World Congress of the International

€Y

Society on Toxinology, Honolulu, Hawaii,
2012.7.

“Snake venom metalloproteinases;
Structure, function and relevance to the
mammalian ADAM/ADAMTS family
proteins” Soichi Takeda, Concurrent
session-34: Structure/Function of Venom,
17th World Congress of the International
Society on Toxinology, Honolulu, Hawaii,
2012.7.

P475S
ADAMTSI13
84
2011.9.

P475S
ADAMTSI13
16

2011.8

Daisuke Nakayama, Youssef Ben Ammar,
Soichi Takeda “Structural basis of factor V
recognition by russell’s viper venom
proteinase RVV-V”” XXIII Congress of the
International Society of Thrombosis and
Haemostasis (ISTH2011), Kyoto
International Conference Center, 2011.7

Masashi Akiyama, Daisuke Nakayama,
Soichi Takeda, Koichi Kokame, Junichi
Takagi, Toshiyuki Miyata “Structural basis
for ADAMTSI3 function” XXIII Congress
of the International Society of Thrombosis
and Haemostasis (ISTH2011), Kyoto
International Conference Center, 2011.7

2

Takeda S. “Structure-function relationship
of the modular domains of the P-III class
snake venom metalloproteinases (SVMPs)
(Book  chapter)” In Handbook of
Toxinology, Venom Genomics and
Proteomics (Gopalakrishnakone P. (ed.)),
SpringerReference, Springer (in press)

Takeda S “Russellysin (Book chapter)” In
The 3™ edition of Handbook of Proteolytic
Enzymes (Rawlings, N. and Salvesen, G.
(ed.)), Elsevier, 1051-1053, (2013)

TAKEDA, Soichi

80332279



