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Title of the project:

Convergent AB and Tau toxicity on the synaptic cytoskeleton in Alzheimer’s disease

Objectives (up to 3 lines):

This project aims to determine how AR and tau cooperate to disrupt the synaptic cytoskeleton and
drive synapse loss in Alzheimer’s disease. The student will investigate the impact of individual and
combined AR and tau pathology on microtubule and actin dynamics and assess whether restoring
tyrosinated microtubules protects synapses using advanced microscope imaging and transgenic
neuron models.

Abstract (up to 10 lines):

Alzheimer’s disease, the leading cause of dementia, is characterized by early synaptic failure
underlying memory and cognitive decline. Amyloid- (AB) and tau converge at synapses, where they
disrupt the neuronal cytoskeleton, including microtubules (MTs) and actin networks, which are
essential for synaptic structure and function. We showed that Ap induces excessive MT stabilization,
leading to dendritic spine weakening, actin loss, and synaptic dysfunction, while also promoting
pathogenic tau changes that amplify toxicity. Tau further disrupts actin dynamics, exacerbating spine
instability and loss. Importantly, restoring a dynamic, tyrosinated MT state protects dendritic spines
and counteracts AB-induced damage. However, how AR and tau mechanistically cooperate at the
synaptic cytoskeleton remains unclear. The Master 2 student will investigate the individual and
combined toxicity of AB and tau in neuronal models and test whether enhancing MT tyrosination can
protect neurons from their synergistic effects. Using advanced imaging, cellular approaches and
biochemical approaches, the project aims to uncover mechanisms of synaptic degeneration and
identify cytoskeletal-based strategies to preserve neuronal connectivity in Alzheimer’s disease.
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Methods (up to 3 lines):

Techniques used will include cellular biology (primary neuronal cultures, virus infection,
immunofluorescence and confocal microscopy), molecular biology (DNA purification, PCR) and
biochemistry (brain dissection, subcellular fractionation, western-blot analysis).
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Requested domains of expertise (up to 5 keywords):

Neuroscience, synaptic biology, cytoskeleton dynamics, cell culture, fluorescence microscopy.




