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Project Summary:

L euko-axonopathies represent inherited white matter disorders characterized by intricate
etiology and interplay between neurons and oligodendrocytes. Disruptionsin lipid
homeostasis are predicted to exacerbate pathology in nearly athird of white matter disorders.
Nevertheless, thereisasignificant gap in our understanding of how lipids modulate cellular,
molecular, and signaling pathways underlying pathology and disease. Impaired beta-
oxidation of very-long-chain fatty acids (VLCFA) stands as the hallmark of X-linked ALD
and ACBD5 deficiency, two peroxisomal disorders characterized by severe white matter
involvement. Using CRISPR-Cas9 technology, we generated a novel mutant mouse, Acbd5
Gly357*, to elucidate how VLCFA disrupt cellular functions. Characterization of Gly357*
mutants unveiled a distinct and severe phenotype with ataxia, tremors, and premature
lethality. Histological analyses unveiled a pronounced axonopathy featuring giant axons and
loss of myelin.

Work to be developed by the student:

The proposed work is set to unravel how Achd5 function impacts on oligodendrocytes and
myelin and cellular mechanisms by which the accumulation of VLCFA impairs myelination,
and it will involve:

1-Analyze myelination in WT and Gly357* mice using confocal and electron microscopy.
2-Using an in vitro system (mixed cultures of cortical neurons with oligodendrocytes
cultured in the presence or absence of VLCFA evaluate myelination and axon development.
3-Datamining of the proteomic analysis of spina cords from WT and Gly357* mice, for
playersinvolved in oligodendrocyte/myelin function, and validation of the identified targets
using western blot and immunofluorescence.

As such, you will acquire hands-on experience in several techniques including biochemistry



(e.g., western blot), cell biology (e.g., cell culture, light microscopy, electron microscopy,

histology) and training in laboratory mouse manipulations (including isolation of mouse

I .
primary cells). . ‘
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