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Project Summary:

Machado-Joseph disease (MJD) is arare neurodegenerative disorder caused by the abnormal
expansion of aglutamine tract (polyQ) in the protein Ataxin-3 (Atx3). PolyQ expansion
elicits a pathogenic cascade culminating in the appearance of cellular inclusions enriched in
the mutant protein. Alterationsin functional intermolecular protein interactions and self-
assembly into toxic oligomers, likely acting in concert, have been proposed to contribute to
initial pathogenesis. Despite intensive research in the last two decades, the mechanistic
understanding of Atx3 function in health and the downstream neurotoxicity routes in disease
isstill limited, impairing the much-needed progress in therapy development.

The project aims to exploit a collection of Atx3-specific nanobodies available at the host |ab,
which outcompete Atx3 toxic, amyloid-promoting interactions. These molecules will
constitute a toolbox with the ability to enable innovative strategies to approach this

multifaceted disease.

Work to be developed by the student:

Protein engineering; Protein expression and purification in E. coli; Biochemical and
biophysical characterization of Atx3 interaction with nanobodies (Thioflavin-T assays,
binding kinetics determined by isothermal titration calorimetry); Bioinformatic analysis of
Atx3 interaction with the nanobodies; and Structural determination by macromolecular X-
ray crystallography and electron microscopy.
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