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BioLogy

FGF Sienaning RoLe in Bone HomEosTASTS
Josh Langberg

Mentor: Craig Smith

Fibroblast growth factors—FGFs—have proven to be strong regulators of embryonic
development and homeostasis in many organ systems. When bound to FGFR1 and
FGFR2 in bone cells, they play crucial roles in proliferation, homeostasis, and apoptosis
processes. The double knockout of FGFR1 and FGFR2 results in a unique phenotype
found in osteocytes in cortical bone. This was done using osteocalcin CRE, which
targets mature osteoblasts. In mice between 12-16-weeks-old, the cortical bone thickens
significantly, and the marrow cavity is eventually overtaken by mineralized cortical bone.
There seems to be an opposite phenotype, however, at three weeks of age. Preliminary
data shows that adolescent three-week-old mice have less bone than the wild type
controls, but this has to be confirmed with further experimentation. This project intends
to demonstrate the role of FGF signaling in adult bone homeostasis. Osteocalcin CRE,
FGFRI1 FLOX, and FGFR2 FLOX that target adult osteoblasts have increased osteocyte
cell death even at early ages which significantly affects bone homeostasis. Using TUNEL
staining, which detects cells undergoing apoptosis, and EDU staining that marks
proliferation of osteoblasts, we intend to solidify our observations that FGF signaling is a
survival factor for osteocytes and plays a significant role in bone homeostasis.
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