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MODDIFSYN: Development of new chemical and optical tools to study
and modulate glutamate receptor surface trafficking in synaptic
transmission in different models of neurodegenerative diseases
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Project DeSCI‘iptiOI‘I Dysfunction of neurotransmitter trafficking is likely to be at the basis

of the abnormal synaptic transmission and plasticity observed in several neurodegenerative and
neurological diseases. Surface trafficking has recently emerged to be a key process to regulate ionotropic
glutamate receptor numbers at excitatory synapses and to control fast excitatory synaptic transmission.
At present no tools are available to specifically modulate receptor surface trafficking in intact tissues.
We selected glutamate receptors themselves and extracellular matrix proteins (ECM) as lead targets

to achieve this modulation.

We put together an interdisciplinary consortium with a good balance of technology development and
application of this technology to the understanding of the molecular mechanisms of brain disease.
Aims will be to develop new ways to label and immobilize receptors, new methods to visualize receptor
trafficking and new approaches to measure protease activity on the ECM.

We will use these tools to study the fundamental role and modulation of AMPA and NMDA glutamate
receptor surface trafficking in normal fast synaptic transmission as well as apply these knowledge

and tools to study and correct the defects in receptor trafficking in different neurodegenerative and
neurological diseases such as Alzheimer’s and Parkinson’s disease as well as temporal lobe epilepsy.
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