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Abstract:

Opsismodysplasia (OPS) is a rare but severe autosomal recessive skeletal
chondrodysplasia caused by inactivating mutations in the Inppl1/Ship2 gene. The
molecular mechanism leading from Ship2 gene inactivation to OPS is currently
unknown. Here, we used our Ship22* mouse expressing reduced amount of a
catalytically-inactive SHIP2 protein and a previously reported SHIP2 inhibitor to
investigate growth plate development and mineralization in vivo, ex vivo and in vitro.
First, as observed in OPS patients, catalytic inactivation of SHIP2 in mouse leads to

reduced body length, shortening of long bones, craniofacial dysmorphism, reduced
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height of the hyperthrophic chondrocyte zone and to defects in growth plate
mineralization. Second, intrinsic Ship2~2 bone defects were sufficient to induce the
characteristic OPS alterations in bone growth, histology and mineralization ex vivo.
Third, expression of osteocalcin was significantly increased in SHIP2-inactivated
chondrocyte cultures whereas production of mineralized nodules was markedly
decreased. Targeting osteocalcin mRNA with a specific ShRNA increased the production
of mineralized nodules. Fourth, levels of p-MEK and p-Erk1/2 were significantly
increased in SHIP2-inactivated chondrocytes in response to serum and IGF-1, but not to
FGF2, as compared to control chondrocytes. Treatment of chondrocytes and bones in
culture with a MEK inhibitor partially rescued the production of mineralized nodules, the
size of the hypertrophic chondrocyte zone and bone growth, raising the possibility of a
treatment that could partially reduce the phenotype of this severe condition.

Altogether, our results indicate that Ship2%2 mice represent a relevant model for human
OPS. They also highlight the important role of SHIP2 in chondrocytes during
endochondral ossification and its different differentiation steps. Finally, we identified a
role of osteocalcin in mineralized nodules production and for the MEK-Erk1/2 signaling

pathway in the OPS phenotype.
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