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Abstract:

Tuberous sclerosis complex (TSC) is a neurological disorder characterized by brain
abnormalities, particularly cortical tubers, which often lead to severe epilepsy and autism
spectrum disorder (ASD). While cortical lesions are a hallmark of TSC, the specific
cortical alterations contributing to these symptoms remain largely unknown. Further,
differences in clinical manifestations between males and females with TSC, highlight the
need to investigate sex-specific mechanisms. To better understand cortical dysfunction
in TSC, we used male and female Tsc2+/- mice to explore cortical changes, including
neuron morphology, serotonergic signaling, tryptophan (Tryp) metabolism,
excitatory/inhibitory (E/l) balance, and structural connectivity. At the molecular level,
transgenic males had shorter and less complex cortical basal dendrites, while apical
dendrites of transgenic females exhibited the opposite morphology suggesting inherent
sexual dimorphisms in neuronal organization. We also found that Tsc2+/- females had
lower cortical 5-HT1A receptor density and increased excitability. Moreover, for
transgenic animals, we exposed that activation of those serotoninergic receptors was
directly correlated with E/lI imbalance towards excitability. Finally, the TSC2 mouse
model displayed sex-dependent changes in the structural connectivity of the cortex-
amygdala-hippocampus circuit: females showed a reduced number of axonal fibre
pathways, while males exhibited a loss of tissue density. These findings provide
evidence that sex-related alterations in cortical neurophysiology may partially explain the
sexually dimorphic symptoms in TSC and related clinical manifestations.
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