The difference between activity and function: Utilizing mouse models
and hiPSCs for elucidating the electrophysiology of bipolar disorder
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Abstract CRMP2 Impacts Neurite Composition Bipolar Disorder Neuronal Calcium Kinetics
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synchronization is a hallmark for seizures in epilepsy, and is considered an
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Figure 7. A Quantification of the Ca%
signaling synchrony in transgenic
CRMP2 neuronal networks. KO
networks have increased Ca?*
synchrony, a characteristic of
unhealthy tissue. B Quantification of
the Ca?* signaling synchrony in human
BD neuronal networks. BD networks
have increased Ca%* synchrony, a
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vers sarcarciom cevers  F) Cat Events (mHz) Figure 4. A CaV2.2 levels in KI, characteristic of epilepsy. BD neurons’
Figure 1. Panel A is a diagram of CRMP2’s canonical biochemistry?. CRMP2 must be in 200 KO, & WT neurons. B synchrony phenotype is also modeled
its unphosphorylated form to be active, allowing it to bind to cytoskeletal elements Representative image of Ca?* in KO neurons, providing further
like tubulin and promote polymerization. CRMP2 is inactivated via sequential 150 imaging. C Rgpresentatlve evidence that CRMP2 regulation of

network connectivity is central to BD
pathology.

phosphorylation first by CDK5 and then GSK3b. Recent work by Tobe et al discovered
the main BD therapeutic, lithium, inhibits GSK3b which leads to higher levels of
unphosphorylated CRMP2 in neurons?. B is a diagram of a mutation to make a
constitutively active CRMP2 mouse, where all CRMP2 proteins are in their active state.
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Quantification of Ca>* events over time in KI, KO, & WT behavior, & transgenic CRMP2 Kl mice model rescues BD behavior.
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References of KO and WT neurons’ signaling activity. synchronized calcium signaling in networks, and that this phenotype is
C Quantification of burst frequency also found in BD neuronal networks.

activity in KO and WT neuronal networks.
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