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The role of autoimmunity in central nervous system disorders is rapidly expanding. In the last twenty
years, different types of autoantibodies targeting subunits of ionotropic glutamate receptors have
been found in a variety of patients affected by brain disorders. Several of these antibodies are
directed against NMDA receptors, mostly in autoimmune encephalitis, whereas a growing field of
research has identified antibodies against AMPA receptor subunits in patients with different types of
epilepsy or frontotemporal dementia.
Our group recently identified the presence of autoantibodies targeting the GluA3 subunit of AMPA
receptors (anti-GluA3 IgG) in about 25% of patients with frontotemporal dementia (FTD), thus
suggesting a novel pathogenetic role also in chronic neurodegenerative diseases.
We evaluated the mechanisms involved in anti-GluA3 autoimmunity, through
molecular/neurochemical analyses conducted on patients’ brain specimens with Frontotemporal
Lobar degeneration (FTLD)-Tau neuropathology. We then corroborated these results in vivo in FTD
patients with Transcranial Magnetic Stimulation (TMS). We observed that GluA3 autoantibodies affect
glutamatergic neurotransmission, decreasing glutamate release and altering GluA3-containing AMPA
receptor levels. These alterations were accompanied by changes of scaffolding proteins involved in
receptor synaptic retention/internalization. The above results were confirmed by TMS, suggesting a
significant impairment of indirect measures of glutamatergic neurotransmission in FTD patients as
compared to controls, with further add-on harmful effect in those FTD patients with anti-GluA3
antibodies.
Moreover, we injected anti-GluA3 IgG purified from the serum of FTD patients, or control IgG, in mice
by intracerebroventricular infusion. Biochemical analyses showed a reduction of synaptic levels of
GluA3-containing AMPARs in the prefrontal cortex (PFC), and not in the hippocampus. Accordingly,
animals injected with anti-GluA3 IgG showed significant changes in recognition memory and
impairments in social behavior and in social cognitive functions in mice. As visualized by confocal
imaging, functional outcomes were paralleled by profound alterations of dendritic spine morphology
in the prefrontal cortex. All observed behavioral, molecular and morphological alterations were
transient and fully reversible within two weeks from anti-GluA3 IgG injection.
Overall, our data provide novel insights into autoimmune encephalitis associated with anti-GluA3 IgG
and indicate an additional pathological mechanism affecting the excitatory synapses in FTD patients
carrying anti-GluA3 IgG that could contribute to clinical symptoms.
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