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            Abstract
Human osteoarthritis is a progressive disease of the joints characterized by degradation of articular cartilage. Although disease initiation may be multifactorial, the cartilage destruction appears to be a result of uncontrolled proteolytic extracellular matrix destruction. A major component of the cartilage extracellular matrix is aggrecan, a proteoglycan that imparts compressive resistance to the tissue. Aggrecan is cleaved at a specific â€˜aggrecanaseâ€™ site in human osteoarthritic cartilage1,2; this cleavage can be performed by several members of ADAMTS family of metalloproteases3,4,5,6,7,8,9. The relative contribution of individual ADAMTS proteases to cartilage destruction during osteoarthritis has not been resolved. Here we describe experiments with a genetically modified mouse in which the catalytic domain of ADAMTS5 (aggrecanase-2) was deleted. After surgically induced joint instability, there was significant reduction in the severity of cartilage destruction in the ADAMTS5 knockout mice compared with wild-type mice. This is the first report of a single gene deletion capable of abrogating the course of cartilage destruction in an animal model of osteoarthritis. These results demonstrate that ADAMTS5 is the primary â€˜aggrecanaseâ€™ responsible for aggrecan degradation in a murine model of osteoarthritis, and suggest rational strategies for therapeutic intervention in osteoarthritis.
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                    Figure 1: Targeted disruption of the murine ADAMTS5 gene.[image: ]


Figure 2: Immunohistochemical localization of the aggrecanase-generated TEGE373 neoepitope in growth plates of wild-type, ADAMTS4-/- and ADAMTS5-/- mice.[image: ]


Figure 3: Histological scores of joints 4 and 8 weeks after induction of joint instability.[image: ]


Figure 4: Proteoglycan release from articular cartilage from wild-type and ADAMTS5 knockout mice.[image: ]
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        Editorial Summary
Osteoarthritis: a joint effort
The degradation of cartilage in arthritic joints is associated with loss of aggrecan, a large aggregating proteoglycan, and for many years researchers have sought the â€˜aggrecanaseâ€™ responsible. Two groups now report success: the enzyme ADAMTS5 (also known as aggrecanase-2) is shown to be the primary aggrecanase in the mouse model of osteoarthritis. More work is needed to tie this in with the disease in humans, but the inhibition of ADAMTS5 now becomes a candidate therapeutic for human osteoarthritis.
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