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Recent advances in human and murine molecular genetics have identified many of the phylogenetically conserved genes that encode critical regulatory pathways involved in skeletal development and bone remodeling. Skeletal mutants continue to arise from targeted mutagenesis of known genes and from genetic-based screens aimed at identification of novel genes involved in human disease. The need has therefore arisen for a robust "skeletal phenotyping" tool that can be applied to genetically modified mice, which is based on well-established procedures for identifying disorders of the skeleton in the clinical setting. At the Centre for Bone & Periodontal Research we have developed such a tool, which was used to phenotype adult mice with congenital deficiency in fibroblast growth factor receptor 3 (FGFR3). Using a combination of radiologic imaging techniques, classic histology, biomechanical testing and biomarkers we demonstrated osteopenia in young adult FGFR3-/- mice, which was due to reduced cortical bone thickness and defective trabecular bone mineralization. The in vivo observations on mutant mice were supported by in vitro studies on bone-marrow stromal cells, which matured into bone forming osteoblasts but failed to develop significant accumulations of mineralized bone nodules. The phenotyping tool thus identified a novel role for FGFR3 in post-natal bone growth and remodeling and identified the receptor as a potential therapeutic target for osteopenic disorders. 
