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Abstract

Building a properly functional central nervous system relies on the precise coordination of neural progenitor

cells (NPCs) proliferation and differentiation. Essential intrinsic determinants, including centrosome maturation,

ciliogenesis, microtubule polymerization capacity, and polarity complex organization, interconnect to influence

cell fate decisions and tissue growth. Dysregulation of these molecular processes can lead to

Neurodevelopmental Disorders (NDDs), such as microcephaly.

Our investigation, utilizing the developing chick embryo neural tube as a model, has brought to light Sonic

Hedgehog as a crucial instructive signalling pathway capable of overcoming the asymmetric properties of the

mitotic spindle pole. This mechanism ensures the sustained proliferative capacity of NPCs, thereby contributing

to tissue growth. In the context of Zika virus-induced microcephaly, we have discerned that the anomalous

premature neuronal differentiation arises from the effects of the viral non-structural protein NS5, inducing

ciliopathy and prompt end-feet apical constriction. Remarkably, one subcellular structure impacted by NS5 is the

ciliary rootlet, the function of which remains elusive in NPCs. I will present our latest advancements in

deciphering the significance of actively remodeling the ciliary rootlet during the apical end-foot constriction of

NPCs and its involvement in neuronal delamination. Additionally, I will discuss the intriguing possibility that

ciliary rootlet remodeling coordinates with the actin cytoskeleton and microtubule dynamics, offering novel

insights into the mechanisms of neuronal delamination in both healthy and diseased conditions.
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