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    ABSTRACT
The cerebellum (CB) undergoes major rapid growth during the third trimester and early neonatal stage in humans, making it vulnerable to injuries in pre-term babies. Experiments in mice have revealed a remarkable ability of the neonatal CB to recover from injuries around birth. In particular, recovery following irradiation-induced ablation of granule cell precursors (GCPs) involves adaptive reprogramming of Nestin-expressing glial progenitors (NEPs). Sonic hedgehog signaling is required for the initial step in NEP reprogramming; however, the full spectrum of developmental signaling pathways that promote NEP-driven regeneration is not known. Since the growth regulatory Hippo pathway has been implicated in the repair of several tissue types, we tested whether Hippo signaling is involved in regeneration of the CB. Using mouse models, we found that the Hippo pathway transcriptional co-activator YAP (Yes-associated protein) but not TAZ (transcriptional coactivator with PDZ binding motif) is required in NEPs for full recovery of the CB following irradiation one day after birth. The size of the adult CB, and in particular the internal granule cell layer produced by GCPs, is significantly reduced in mutants, and the organization of Purkinje cells and Bergmann glial fibers is disrupted. Surprisingly, the initial proliferative response of Yap mutant NEPs to irradiation is normal and the cells migrate to the GCP niche, but then undergo increased cell death. Loss of Yap in NEPs or GCPs during normal development leads to only mild defects in differentiation. Moreover, loss of Taz does not abrogate regeneration of GCPs by Yap mutant NEPs or alter development of the cerebellum. Our study provides new insights into the molecular signaling underlying postnatal cerebellar development and regeneration.
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