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Smad-dependent and independent signalling in osteoblast biology



• Transcriptional responses mediated by Smad-dependent signaling.

• Transcriptional responses mediated by Smad-independent signaling.

• Cooperativity between both types of signaling pathways .

• Smad-independent effects involved in regulation of cell migration and
cytoskeletal reorganization.

BMP-2 regulation of osteoblast biology
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Non-canonical BMP signal transduction
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Distinct immediate early genes differ in their kinetics of BMP-2 induction

m
R
N
A
ex
p
re
ss
io
n
(r
el
at
iv
e
le
ve
ls
)



Transcriptional induction of JunB and Cox2 by BMP-2 depends on p38 
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GC-rich, Runx2 and CRE elements are required for BMP-2 responses
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BMP-2  induces Osterix expression



Dlx5 binds and activates Osx promoter



p38 phosphorylates Dlx5



p38 phosphorylation enhances Dlx5 transcriptional activity
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p38 phosphorylation enhances Osx transcriptional activity



Osteoblast-specific p38α deficient mice display impaired osteogenesis
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