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Objectives:
Recent studies demonstrated that cysteine proteases cathepsins are highly expressed in adipose tissues and in serum from patients with obesity or diabetes.  However, a direct participation of cathepsins in these metabolic diseases remains uncertain.  

Methods and Results:
Using real-time PCR, we detected a near 12-fold increase in cathepsin K (CatK) transcripts after insulin-induced adipogenesis of human preadipocytes.  Using an immunohistology analysis, we consistently observed high levels of CatK expression in adipocytes and macrophages from the white adipose tissues of humans and mice.  Cysteine protease active site labeling revealed greatly increased cathepsin activities in the adipose tissues versus the muscle tissues.  Selective inhibition of CatK activity blocked the adipogenesis or lipid accumulation of human and mouse pre-adipocytes.  In contrast, transient over expression of CatK promoted mouse preadipocyte adipogenesis.  In mice, CatK deficiency significantly reduced diet-induced body weight gain and serum insulin levels.  Similar results were obtained in diet-induced and genetically created (ob/ob) obese mice after animals were treated with a CatK-selective inhibitor.  Mechanistic study demonstrated a role of CatK in degrading insulin receptor (IR) and fibronectin, a matrix protein that controls preadipocyte differentiation.  While recombinant CatK digests purified fibronectin, the deficiency or inhibition of CatK leads to fibronectin accumulation in both muscle and adipose tissues and accumulation of IR beta-subunits in the muscle.  

Conclusion:
This study demonstrates an essential role of CatK in adipogenesis and mouse body weight gain, possibly via degradation of fibronectin, thus suggesting a novel therapeutic strategy for the control of obesity by regulating CatK activity.

