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ABSTRACT 

Collagen type 1 is the major component of bone. Processes regulating collagen deposition and 
structure are bound to impact bone remodeling. Our work focuses on the role of non-integrin collagen 
receptors, discoidin domain receptors (DDR1 and DDR2) in bone remodeling. DDRs are widely 
expressed receptor tyrosine kinases also found in osteoblasts, osteoclasts and macrophages. We 
demonstrate how the extracellular domain (ECD) of DDRs inhibits fibrillogenesis of collagen type 1 in 
both in-vitro and cell-based assays.  The expression of DDR1 or DDR2 ECDs in preosteoblasts 
reduced the rate and quantity of collagen deposition, disrupted the native banded structure of collagen 
fibers and altered the mechanical properties of collagen fibers. To understand how DDRs impact bone 
remodeling in-vivo, we examined the collagen fibril structure, micro- architecture, and mechanical 
properties of femurs from wild-type and DDR1 knockout mice in an age-dependent manner. Our 
results indicate that thicker collagen fibrils were present in DDR1 KO mice which affected osteocyte 
morphology. DDR1 KO bones were weaker but with increased cortical thickening and trabecular 
growth in older mice. Osteoclastogenesis was impaired in DDR1 KO cells. Our results thus provide 
novel insights into how DDRs may serve as diagnostic markers and/or therapeutic target(s) for age-
related bone diseases. 
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