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Summary

Mammalian brain function depends on complex neuronal networks, generated by producing
appropriate neuronal numbers and types during development and adulthood. Neuron
production, or neurogenesis, is carried out by neural stem cells (NSCs), specialized glial
cells capable of proliferation and neuronal differentiation. Both in the embryonic and in the
adult CNS, NSC are finely regulated, since both insufficient and excessive NSC proliferation
and differentiation can exert detrimental consequences. NSC proliferation and differentiation
need to be sufficiently stimulated to produce proper neuronal numbers, but also limited to
prevent the NSC pool exhaustion. A delicate balance between signals stimulating or
restraining NSC proliferation and differentiation takes place in the NSC environment to
achieve optimal neurogenesis levels (Cacci et al. 2017; Lupo et al. 2019).

Tsukushi (TSK) is a secreted small leucine-rich proteoglycan, acting as an extracellular
signalling regulator to control the development and homeostasis of various organs (Ohta et
al., 2004, 2011). TSK is involved in brain development and in congenital hydrocephalus, a
disorder due to the dilatation of the brain lateral ventricles. TSK-KO mice show
hydrocephalus along with altered NSC proliferation and differentiation, suggesting that
ventricle expansion in these mice might be caused by impaired NSC regulation. TSK point
mutations, which are predicted to affect TSK tridimensional structure, have been found in
hydrocephalus patients (Ito et al. 2021).

This project will aim to elucidate the mechanisms of TSK function in the control of NSC
proliferation and differentiation, focusing on the molecular pathways regulated by TSK and
on the effects of the hydrocephalus-associated TSK mutations on TSK function in NSC
regulation. The project will also involve the study of the possible interactions of TSK with
other extrinsic and intrinsic regulators of NSC proliferation and differentiation that are
currently studied in the host lab. To this aim, the project will employ in vitro NSC model
systems, on which the host lab has a consolidated expertise (Lupo et al. 2018).
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