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Abstract

The cellular, molecular and genetic mechanisms underlying human
brain evolution are still poorly understood. More specifically, the
molecular basis underlying human-specific features of synaptic
development or synaptic plasticity is largely unknown. Two distinctive
features of human cortical circuits are (1) prolonged synaptic
development and (2) increased number of excitatory and inhibitory
synapse per pyramidal neurons.

Our lab identified a human-specific gene duplication called SRGAP2C
which, by inhibiting all known functions of the post-synaptic protein
SRGAP2A, leads to slower rates of excitatory (E) and inhibitory (1)
synaptic maturation and increased synaptic density (Charrier et al. Cell
2012; Fossatti et al. Neuron 2016). We have recently shown that this
increased density of E synapses in cortical layer 2/3 pyramidal neurons
(PNs) originates from increased cortico-cortical connections and leads
to changes in the coding properties of these neurons in vivo as well

as improved behavioral performance in a sensory discrimination task
(Schmidt et al. Nature 2021).

These results suggest that the emergence of SRGAP2C at the birth of
the Homo lineage, ~ 2.5 million years ago, contributed to the evolution
of some of the unique structural and functional features of cortical
circuits in the human brain.
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