Study on the functions of ERAD pathway in cartilage formation
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Endoplasmic reticulum-associated degradation (ERAD) complex functions at the endoplasmic reticulum and removes misfolded and unfolded proteins using proteasome-mediated degradation. ERAD complex is composed of Sel1L, HRD1, EDEM1, and Derlin-1/2. ERAD pathway is critical to eliminate misfolded or unfolded protein to maintain ER homeostasis. Previously, we have shown that the central domain of Sel1L, which composed of 5 to 9 SLR motif, mediates oligomerization of Sel1L and oligomerization of Sel1L is necessary for the ERAD pathway. Also, Sel1L C-terminus, which composed of 10 to 11 SLR motif, is an HRD1 binding domain. In this study, we discovered that malfunction of ERAD pathway elevates ER stress and disrupts craniofacial cartilage development in a vertebrate. Furthermore, we show that ERAD genes are significantly downregulated in human OA patients. Also, the depletion of SEL1L in mouse articular tissues caused OA-like joint destruction. These data suggest that ERAD pathway is a critical disease factor for OA development.
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