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The MAPK Erk5 is necessary for proper skeletogenesis through a molecular axis
that involves Smurfs-Smads-Sox9

IEZAKI, Takashi

2,300,000
FGFR3 Erks
FGFR3 Erks
Erk5 Erk5 Smurf2 Smadl
Smad Sox9

Erk5 belongs to the MAPK family. Following its phosphorylation by Mek5, Erk5
modulates several signaling pathways in a number of cell types. Here, we show that Erk5
inactivation in mesenchymal cells caused abnormalities in skeletal development by inducing the
protein level of Sox9, which is an important transcription factor of skeletogenesis. We further
demonstrate that Erk5 directly phosphorylates and activates Smurf2 (a ubiquitin E3 ligase) at
Thr249, which promotes the proteasomal degradation of Smad proteins and phosphorylates Smadl at
Ser206 in the linker region known to trigger its proteasomal degradation by Smurfl. Smads
transcriptionally activated the expression of Sox9 in mesenchymal cells. Accordingly, removal of one

Sox9 allele in mesenchymal cells from Erk5-deficient mice rescued some abnormalities of

skeletogenesis. These findings highlight the critical requirement of the Mek5-Erk5-Smurfs-Smads-Sox9

axis in mammalian skeletogenesis.
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