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Fig. 1 Structure of the aggrecan core protein
B 1 AGGRECAN #Z /L BB ML

H AT A B aggrecan &0 2 30 75 1Rl 2 22
AP, —JEMMPs, WIMMP-1.2.3.7.8.
9. 10 F1 13, 'A%} aggrecan [ f# A EAE Asn™!
~ Phe™?, —2KHD 2 aggrecanase, 't 1115 HI A7
RUE GLu™P~ Ala™™, B4 R G — 6 nI
AP aggrecanase 1 Fl aggrecanase-2.  f5o# SCHR R
S LA aggrecanases- | FFfif #% 0 8 1 IE AU Jmy B
FEIRXME—FORL AL, AL — SRR R P L
B A AT KR B D), W GEIE™ -
SIGRGT . KEEE'® ~ '$GLcs . TAQE" ~
"AGEG T VSQE™ ~ B2LGQR. Aggrecanase 1
IR V) B R EER AR H— AR, X
RN ARG T Al BE L b 10, ihisbizmg
P REAEIE A KBS — R AR E AW DIBE, (HEy
WD GG UESE.

2 Aggrecanase A5 E 48 B K [E)iR 14 L AL

Aggrecanase 1'” ({1 & K L4 2 511 S8 X,
Hifith 837 N LM, eyl 51 AR RRALIY)
A5k 61 NEILRRAL AT K« 316 ML
AR X IR, LA C % ) Disintegrin- like X A1
ML/ Bz 2 B 2 BE4& ( thrombospondin motif, TSP
motif) Z1pk, TEEMIX (E 2). [T Cy5194
e MRL G A BEL A 2 DR R T K,
A= AL ) furin VIFIAL AL, AT D) HE AL I %

T3 N D N - A W A P 2 A A P
HEXXHXXGXXH J& MMPs Hfl ADAMs ( a

disintegrin and metalloproteinase) #i #H > & ~F [
Zn** G55 H1; Disintegrin like X 75 4 I8 2K (1 &l
PR, HILD)REM A2 C SR TSP X
I aggrecanase 45 &7 RKIRIEH) aggrecan #% 0 8 F
RS2 RE, AR AR I AR DR IR A P A
[, DX 53— B D) A R [ € T b 2 5

( extracellular matrix, ECM ). Aggrecanase2 5

aggrecanase | fAFIR w9751 [ JEAE, 505 i {5
THE AT . X . Disintegrin like X 1 TSP
Beadlk, TEsHRX.
Typical ADAMs
Aggrecanase:|
Aggrecanase-2

Fig.2 Sequences homology of aggrecanase-1, aggrecanase-2
and typical ADAMs
B 2 Aggrecanase-1,aggrecanase-2 5 ADAM family #5531
iR b B
O: fFSAE; M HiRk; @ AL, O 20600 W B a2t
HRRX; WREERRTEERX; BERX; B /IR,
B: M/ MEUSR R A T (AR s E3: /MR B R TEX
MIFFIRIJEYE ), aggrecanase & ADAMs
MR G, xR LE - REREEEEA
(snake venom metalloproteinase, SVMP) AHALIY) &
J& B B, 30k B A fertilin TACE .
MDC . MS2 f Kuzbanian %5 73 5l 76 4 J K5 3% . L
FERARK . A RAERMBIESE A Pl w
EH. 2301 ADAMs Z0% % 08 Bl & ik . i1k
[X . Disintegrimlike X . & %P BRX ( cystein
rich domain) . & W i 4 K A 1 X ( EGF like
domain) ¢ B5 L X R C i M N X8R 41 k.
Aggrecanse 1 ( ADAMTS-4 ) i
(ADAMTS-11) 528 diLf) ADAM s #9505 1 53 2 (1]
FEDR G5 _E A0 DX E T 05 5 IR AT BL TSP BE AR A S
TR MR BN EAEKETX . ERX A
C ¥ e N X I, P Bh aggrecanase {E4121 N ULy ik
AL, L C ¥ i) TSP X K[E & 55 g 4h
LI, 2RI ADAM s 19 55 1 53 #05 LA B 11 7
AAFAE (B 2). Aggrecanase2 55 ADAMTS- Loy
A [ U P, 2 ADAMTS 1 JF A H %
aggrecanase [1 ARG VE.

meltrin .

aggrecanase 2



* 656 - EMFESE MR ER

3 Aggrecanase HITE R

A RIAR I NS4 1K aggrecanase 5 M5 T 1)
A S CE SR I aggrecanase FLATAHBLI) 3G PE S
PR HE Ca®t A Zo® BRI, kY A
EDTA Fl EGTA 4], ¥ W] aggrecanase Y5 MMPs
ML 8T &R E A2, H MMPs 155 57 4
AR A Y AW 0 TIMP-1 . TIMP-2 #AREAT
MANH aggrecanase, & W] aggrecanase it A [ 55
MM Ps ZJ5:00 53— 2R <2 J d 1 .

Aggrecanase | /E P PESAE pH 7.5 ik JEH
100 mmol/ L. NaCl I K 44 7 £ ) B fift X 88 i W)
aggrecan M5 PE.  Aggrecanase /A fig 5 i & & R
I A LAt R AR IR NS5t ( collagen) TSP . £F
S H (fibronectin) « B ( gelatin)  FIEK &2 A
( casein) L3

4  Aggrecanase ;& % B9 ]

Aggrecanase M 3 P (1 40, w7 BLAT 20
aggrecan [F]PEf#. Tk aggrecanase [FI40) il 71 o B ¥
A JE LR A aggrecanase WP I HT$E K, K
FIRIRIEH) aggrecan, B FEAR T8 7™ A2 0 i 9
N 3l ARGS-F1 C %i- TEGE, @iy bk
BORAS 5 W fa (REBENE) AUE s, wTLg R
SRS E. RS2z P AR RS, H
AN T EREAT il e (0 5 3 AR, BTRAER ST — R R
ST A7 28 R 2 M 1 ) iR B AR JR BE . SR 45
FOCEERINER S 7 2 IR, Lo T KF
A ey 0 A R AR, e PR Rk v, HEIH
HI A LA AT A RGN g 32 A0 i 6 A Y ) i

Tortorella 25 ™ KB aggrecanse [ C i TSP motif
PRSP BIAE B R IR aggrecan Hh R 45 HE 2 (1 1
. A BIRIA 4K (fAge) KV C i TSP P
HII (tAgg) M, SKHIPUARGS (BG3 $Hifk) Mipe
TEGE Hifk, 28 [ 5 E I i J5 5% 5 i & BT %
fift aggrecan MIVEPE, 1054 B Ay, KB C Uil TSP
FEIIR B RIRIEPE AT, A TSP motif
HEE R ZHE (GAG) FI CDso[FI P81 B2 45 ik 22
Ik )i Bt GGWGPWGPWGDCSRPCGGG fi 547 2 4m
4K aggrecanase 4515 I PR RRIEH aggrecan, 1Cs
A2 Bmol/ Ly TRYGZe I 200 BE AL BE ) R AR IR IF A
A< aggrecanase ITREAF.  TCHLEE AT HE L 2 T 2 Ik
FBGEP AT RARIED) LIRORE 20, Wi 0 )l
IR a6, XKW aggrecanase [¥] C %ij TSP J#

Prog. Biochem. Biophys. 2001; 28 (5)

FNG5 6 RIRIEY) aggrecan G20 B L A A4 B At 0 1k
IR, IXLesal 45 R kA C i TSP ¥ 41 %)
MK aggrecanase 1935 PE 4 il 71 47 AH 2 19 2 % 1k
P

Curtis 25 VR I o3 512 (fa P U AR
WA JIE W5 R ) AT OLLAE Sk DN B o K P B TR Y
aggrecanase | [ RNA ¥hox,  d5r 2 B AIK 12 il 1) 1% fi
WPE, AMENEES o3 R AR B R R
1113 L R JI U7 P D 35 A 400 e 7

5340 Bird VR B NO 830 B L4
aggrecan [X) G W, 7 f€ /£ — & K-F Ll
aggrecanase | 751, ZEfif aggrecan MMIPEME, ILHLE
A%t

RO LAY I SCHRRIE,  aggrecanase B K] 1) 5 I
NIRTT R RAEPEPE T — B . Aggrecanase
PR SR IRIAIEST, A et 30 A i 3 [ 73 7 A 2R At 57
PEOEIEA; ARG B A S5 (0 254, JL C 31 TSP B
XS T PR AR KN aggrecan 7 2 0 L I1E H,
RT3z v By & ke 2 Ik ot wT g H A 4
aggrecanase B PERIVE L S5 b AL A Fe o BT )
J SR PR R KPR R OGS 2 ) 3% 1 124
W, BHIILAE AN MY O aggrecanase 15 &
N 93 A1 I8 10 22 5 P RS PE I AT 1, R JLAE
WA TR P L AR, A% R A 48 MM Ps
ZJG BRI R R F#E £, Aggrecanase [¥] 41
FUAHLL MM Ps (9301 I A1 6, 7T BERE 1A V6 7T
HF T KA 9 A RHO&AE,

2 % X M
1 R, N AP T O RO SO R AR 0

15 55 b ARHE A 5 I, 1999, 20 (4): 193~ 196
Wei X E. Advance in cartilage aggrecan of osteoarthritis. Foreign
M edical Science: Chuang Shang Yu Wai Ke Ji Ben Wen Ti Fen
Ce, 1999, 20 (4): 193~ 196

2  Fosang A ], Last K, Maciewicz R A, et al. J. Aggrecan is
degraded by matrix metalloproteinases in human arthritis. J Clin
Invest, 1996, 98 (10): 2292~ 2299

3 AbdelMeguid S S, Helm Klaus von der, Korant Bruce D.
Protease as Targets for Therapy. New York: Springer Press,
2000, 221~ 234

4 Loulakis P, Shrikhande A, Davis G, et al. N-terminal sequence of
proteoglycan fragments isolated from medium of interleukim I-
treated articular cartilage cultures. Biochem J, 1992, 284: 589~
593

5 I"lalmery CR, Lark M W, Sun(ly J D, et al. Indentification of a
stromelysin cleavage site within the interglobular domain of human
aggrecan. ] Biol Chem, 1992, 267: 1008~ 1014

6 Sandy J D, Flannery C R, Neame P J. et al. The structure of
aggrecan fragments in human synovial fluid. J Clin Inves, 1992,
89: 1512~ 1516



2001; 28 (5)

Sk 5 MR

Prog. Biochem. Biophys. .

657 -

7  Fosang A ], Neame P ], Last K. et al. The interglobular domain characterization of aggrecanase. ] Biochem, 1997, 272 ( 14):
of cartilage aggrecan is cleaved by PUMP, gelatinases, and 9294~ 9299
cathepsin B. ] Biol Chem. 1992, 267: 19470~ 19474 14 TortorellaM D, Pratta M A, Lin R Q, et al. Sites of aggrecan
8 Fosang A F, Last K, Neame P ], et al. Neutrophil collagenase cleavage by recombinant human aggrecanase 1 ( ADAMTS4). ]
(MMP-8) cleaves at the aggrecanase site E373A374 in the Biol Chem, 2000, 275 (24): 18566~ 18573
interglobular domain of cartilage aggrecan. Biochem J, 1994, 304: 15 Black R A, White ] M. ADAMs: Focus on the protease domain.
347~ 351 Current Opinion in Cell Biology, 1998, 10: 654~ 659
9  TortorellaM D, Burn T C, Pratta M A, et al. Purification and 16 Kuno K, Matsushima K. ADAMTS - 1 protein anchors at the
cloning of aggrecanase 1: a member of the ADAMTS family of extracellular matrix through the thrombospondin Type 1 motifs
proteins. Science, 1999, 284: 1664~ 1666 and its spacing region. ] Biol Chem, 1998, 273 (22): 13912~
10 Abbaszade 1, Lin R Q. Yang F, e al. Cloning and 13917
characterization of ADAMTSI1, an aggrecanase ([rom the 17 Little C B, Flannery C R, Hughes C E, et al. Aggrecanase versus
ADAMTS family. ] Biol Chem, 1999, 271 (33): 23443~ 23450 maltrix metalloproteinases in the catabolism of the interglobular
11 Kahn J A, Mehraban F, Ingle G, et al. Gene experession profiling domain of aggrecan in vitro. Biochem J, 1999, 344: 61~ 68
inan in vitro model of angiogenesis. ] Pathol, 2000, 156 (6): 18 Curtis C L, Hughes C E, Flannery C R, et al. w3 fatty acids
1887~ 1900 specifically modulate catabolic factors involved in articular cartilage
12 Paulsson M, Morgelin M, Wiedemann H, et al. Extended and degradation. ] Biol Chem, 2000, 275 (2): 721~ 724
globular protein domains in cartilage proteoglycans. Biochem ], 19 Bird J L, May S, Bayliss M T, et al. Nitric oxide inhibits

1987, 245: 763~ 772

aggrecan  degradation in explant  cultures of equine articular

13 Arner E C, Pratta M A, Treaskos ] M, et al. Genaration and cartilage. Equine Vet J, 2000, 2 (2): 133~ 139

A New Target for Athritis Therapy: Advance in the Study of Aggrecanase

LI Jing Ya, YE Qi Zhuang"
( Shanghai Institute of Medica Meteria, The Chinese Academy of Sciences, Shanghai 200031, China)

Abstract

Aggrecanase is a newly cloned enzyme which degrades the core protein of aggrecan between the Glu

Aggrecan degradation is an important factor in the erosion of articular cartilage in arthritis.
373
7 and

374 ST . . . 341 342 o .
Ala’™, a site different from the matrix metalloproteinases cleavage site, Asn™ ~ Phe™". The discovery of

aggrecanase and searching for its inhibitors will accelerate the development of therapeutic agents for arthritis.
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