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LGI1 autoimmune encephalitis is a severe neuropsychiatric disorder related to epilepsy. It is an
antibody-mediated pathogenesis where the patients produce autoantibodies against leucine rich
glioma activated 1 (LGI1), which alter synaptic plasticity. However, the molecular mechanisms
that lead to the observed problems in patients still remain largely unknown.
LGI1 is a secreted protein that forms a trans-synaptic bridge linking pre- and post-synaptic
transmembrane proteins (ADAM22 and ADAM23) and helps to organize a multimeric complex
at the synapse including AMPAR and voltage-gated potassium channels [1]. Yet, the molecular
architecture of the LGI 1 complex has not been directly visualized due to the small length scale
and the crowded environment of the synapse. This molecular architecture is highly important for
maintaining neuronal homeostasis and is likely disrupted by autoantibodies during LGI 1
encephalitis.
By means of multi-color STORM [2], we have visualized the synaptic organization of the different
proteins and receptors directly or closely involved in LGI1 functioning at the nanoscale level.
Using well-characterized synaptic markers (Homer and Bassoon) as molecular standards, we have
determined the positioning of LGI1 and 4 other related proteins (AMPAR, ADAMs and voltagegated potassium channels) within the synaptic space at nanoscale resolution in 3-color STORM
images. Comparing this molecular architecture in healthy versus diseased neurons will give
important insights into how the LGI1 antibodies may alter synaptic localization and stoichiometry
of the LGI1 macromolecular complex leading to loss of synaptic homeostasis.
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