
Pharmacological block of GABAergic signaling implies mutation-specific
alterations in the maturation of GABAergic signaling in mTORopathy E/I
networks.
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Introduction
The mTOR pathway is a pivotal cellular signaling pathway that impacts neuronal differentiation and function. Genetic disruptions leading to hyperactivation of the mTOR pathway, termed mTORopathies, represent rare

genetic and systemic disorders that are associated with altered brain development and epilepsy. However, the precise mechanisms by which disrupted mTOR signaling affects neuronal network development and signaling

remain poorly understood. In this study, we aimed to identify the structural and functional consequences of different mutations underlying mTORopathies on excitatory and inhibitory (E/I) neuronal network development.
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Methods
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E/I neuronal networks exhibiting hyperactivation of the mTOR pathway
due to different mutations in the mTOR pathway generally converge to a
hyperactive phenotype. However, the specific structural & functional
aspects of network organization as well as the maturation of GABAergic
signaling showed mutation specific differences. Taken together, our data
imply mutation specific disruption in E/I balance in mTORopathy
networks, possibly in association with delayed GABAergic maturation.
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Our data highlight mutation
specific functional differences in
the E/I neuronal network
development as a consequence of
the hyperactivation of the mTOR
pathway.

All mutant E/I neuronal networks
converge to a hyperactive
phenotype compared to the
isogenic control condition.

The hyperactive network
phenotypes are represented by
alterations of synchrony, burst and
networks burst, highlighting a
mutation-specific hyperactive
phenotype.

Quantification of glutamatergic and GABAergic synapses revealed
mutation-specific alterations of the synaptic connectivity in the mutant
E/I neuronal networks.

Results 1.Mutation-specific hyperactive neuronal network phenotype

Results 2.Mutation-specific alterations of the synaptic connectivity
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Results 3.Mutation-specific maturation of the GABAergic signallingD
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WTC PIK3CA TSC2 RHEB MTOR

BF : Burst Frequency
BD : Burst Duration
NBF : Network Burst Frequency
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MFR : Mean Firing Rate
BF :Burst Frequency
NBF : Network Burst Frequency
PRS : Percentage of random spikes

ISI : ISI coefficient of variation
IBI : IBI coefficient of variation
BD : Burst Duration
NSPB : Number of spikes per Bursts

BP : Burst Peak
TPB :  Time to Burst peak
NBD : Network Burst Duration
NSPNB : Number of spikes per Network Bursts

NBD : Network Burst Duration
PRS : Percentage of random spikes
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