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Project summary : Neuromyelitis optica (NMO) is an autoimmune demyelinating disease, 
distinct from multiple sclerosis, which is characterized by alterations of the optic nerve, spinal 
cord and brain areas associated with the presence of pathogenic serum autoantibodies. It is 
the consequence of an "astrocytopathy" associated with anti-Aquaporin 4 (AQP4) auto-
antibodies inducing oligodendrocyte damage secondary to astrocytic injury (1,2). Memory 
impairment has recently come to the forefront of this disease as it is frequently reported in 
patients with NMO, with a prevalence of up to 70%. These cognitive impairments are currently 
a poorly understood symptom and remain undertreated. Typical treatments such as 
immunosuppressive therapies remain inadequate to decrease cognitive impairments. The aim 
of the M2 project is to study the action of AQP4 on two forms of long-term synaptic plasticity, 
long-term potentiation (LTP) and long-term depression (LTD) in two cortical regions playing a 
key role in long-term memory: the hippocampus and prefrontal cortex. The LTP represents 
the best known cellular model of memory and the LTD is involved in pathological forms of 
forgetting such as those at work in Alzheimer's disease (3). A pilot in vitro pharmacological, 
electrophysiological and imaging study suggests that AQP4 induces LTD in the hippocampus 
through astrocyte damage. The aim of the internship will be to study whether there is an 
impairment of LTP by auto-antibodies and to test pharmacological tools that could restore it. 
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