Cerebellar Cortex Development in the Weaver Mouse
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Introduction

Weaver (wv) is a pleiotropic mutation in the Girk2 gene (chromosome 16) that encodes
for a K*channel. This leads to a loss of K* selectivity, allowing Na* and CaZ* to enter
cells and causing constitutive channel activation, chronic depolarization, and cell death.

Wv/wv mice present important anatomical deficits in the cerebellum, including cerebellar
cortex disorganization and severe depletion of granule cells, Purkinje cells and deep
cerebellar nuclei neurons, which are the neurons better studied in the weaver
cerebellum.

The aim of this study is to propose an experimental design to better understand the
development of different neuronal populations in the cerebellar cortex of this model for
hereditary cerebellar ataxia.

- Search of reviews and original articles in databases such as PubMed (NCBI) and Web
of Knowledge using the following keywords: cerebellar development, weaver, ataxia,
cerebellar neurons, autoradiography, and immunohistochemistry

- Selection of the appropriate papers depending on relevance and date of publication

« Narrowing of the objectives

« Design of the experiments grounded in existing studies of other cerebellar neurons
and existing background about the cells of study
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Figure 1. Schematic representaton of the neurans In the cerebelar cortex and deep cerebeliar nuclel and their connections,
er

nd can be seen on the right of the picture; the arey circle represents a cerebel ar glomeruius. (Own contribution)
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Figure 2. Cerebellar Anatomy. &) Top-down axial view. B) Coronal view of the

Results: Experimental Design Proposed

deep cerebellar nuclel. C) Sagittsl view highlighting the major afferent
pathways into the cerebelum. Mossy fibres project to granule cells in the
cerehellar cortex, and send colaterals to the deep cerebellar nucle, Climbing
fibres extend to Purkinje cels, and also have collateral projections to desp
cerebellar nuclel. The axans of the deep cerebellar nuckl form the primary.
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- Despite recent advancements in the knowledge of cerebellar ataxia, no definitive cure
is currently available for this group of disorders.

« The experimental design proposed in this study would be the first to establish the
neurogenetic timetables of the neuronal populations of the weaver cerebellum for which
these are not yet known.

= With this information, more detailed knowledge about cerebellar development in the
weaver mouse, a good model for hereditary cerebellar ataxia, could be achieved.
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