Dysregulated chondrocyte formation as a novel mechanism of lambdoid synostosis
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Introduction

Craniosynostosis is a common birth defect that affects 1 of every
2500 children worldwide. It presents with premature fusion of calvaria
bones. This fusion prevents skull expansion coordinated with brain
growth and results in increased intracranial pressure. Synostosis at
the lambdoid sutures is rare, and its etiologies remains largely
unknown. In this study, we reported that deregulated Platelet derived
growth factor receptor alpha (Pdgfra) activity causes lambdoid
synostosis. Our data indicates that excessive Pdgfra activity
promotes expansion and transformation of calvarial chondrocytes,
which further undergoes endochondral ossification and causes fusion
of the lambdoid suture.
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(A) Volcano plot of differentially
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Figure 8. Altered Pth1r expression indicates
Pdgfra activation promotes chondrocytes
differentiation towards endochondral
ossification.

(A, B, C) Immunostaining with anti-Pth1r on
sagittal sections of Pdgfra**;Mesp1Cre (A),
Pdgfra*”K:Mesp1Cre (B) and
Pdgfra*K;Col2a1Cre (C) at E16.5.

Figure 4. Tissue specific expression of autoactivated Pdgfra allele leads to lambdoid
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(A, B, C) MicroCT scanning of Pdgfra**;Mesp1Cre (A), Pdgfra”’K:Mesp1Cre (B) and
Pdgfra*K;Col2a1Cre (C) at P15. Red arrows point to bony fusion of lambdoid suture.
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Figure 5. Pdgfra activation promotes chondrocyte proliferation.

(A, B) Double immunostaining with anti-phosphorylated Pdgfra (red) and anti-BrdU
(green) on sagittal sections of Pdgfra**;Mesp1Cre (A) and Pdgfra*¥;Mesp1Cre (B)
next to the lambdoid suture of E16.5 embryos.

(C, D) Quantification and statistical analysis of Brdu+ chondrocytes and Pdgfra+
chondrocytes in control and Pdgfra**;Mesp1Cre.
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