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Project summary :

Autoantibodies (autoAbs) against CASPR2 (contactin-associated protein-like 2) are found in a
subtype of limbic encephalitis (LE) involving men around 60 years of age with prevalent amnesia and
temporal lobe epilepsy. Increasing evidence indicate that autoAbs have a direct pathological role in the
disease -i.e. autoAb binding to its target protein disrupts its function-. We propose to use this powerful
tool to better understand CASPR2 functions and to specify the role of CASPR2 Abs in the
pathophysiology of LE.

Numerous data support the idea that CASPR2, by interfering with the activity of type 1
voltage-gated potassium channels (Kv1), is a modulator of neuronal excitability. In hippocampal
neurons fully differentiated in vitro, CASPR2 is essentially expressed at the axonal membrane of
inhibitory neurons which strikingly, express high levels of Kv1.2. Moreover, in regards to autoAb
pathogenicity, a 24-hours incubation with CASPR2-Abs increase Kv1.2 expression and decrease
Kv1.2 phosphorylation level, a potential cause for reduced Kv1.2 endocytosis rates. We therefore
postulate that in the hippocampus, CASPR2 selectively modulates endocytosis rates of Kvl channels
in inhibitory neurons. In CASPR2 encephalitis patients, CASPR2 Abs may alter this function, which
would lead to disinhibition and ultimately result in temporal lobe seizures and impaired memory
functions. To test these hypotheses, first, changes in Kvl.2 membrane expression and level of
phosphorylation will be assessed in mice expressing variable amounts of CASPR2. Second, to assess
the impact of CASPR2 Abs on Kv1.2 expression and activity, autoAbs will be infused into the brain of
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pHIuorin SEP-Kv1.2 KI/CD65-tomato mice in order to selectively visualize the membrane pool of Kvl
and its endocytosis in inhibitory neurons. All analyses will be performed on acute hippocampal brain

slices. The following methods will be used: brain slice preparation, biochemistry, optical microscopy

A

(bi-photon & confocal), image analysis (ImageJ, ICI), electrophysiology.
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