Cortical Interneurons: from birth to networks
Developmental trajectories of cortical inhibitory neurons
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The focus of the introductory talk will be on mechanisms controlling interneuron (cIN) migration and
axon targeting. We will provide evidence that different classes of cINs use distinct routes of migration
to reach the cortex, that define the IN-subtype specific axonal pattern and function. We suggest that
migration and axon targeting programmes are coupled to optimize the assembly of inhibitory circuits in
the cerebral cortex.
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Mechanisms controlling the postnatal development of cortical interneurons
Myrto Denaxa
BSRC Alexander Fleming, Institute for Fundamental Biomedical Research, Vari, Greece
The place of origin determines certain aspects of cortical interneuron (cIN) fate, but it is only when
they reach their target lamina and form contacts with the local circuitry that their number is defined and
their mature properties are established. Recent evidence suggest that network activity and activitydependent genetic programs are implicated in these late stages of cIN development. In this talk we will
present work that addresses mechanisms controlling the development of distinct-IN subtypes during this
critical time window of the first two postnatal weeks.
Denaxa, M.*, Neves, G., Burrone, J., Pachnis, V. (2018). Homeostatic control of interneuron
apoptosis during cortical development. J Exp Neurosc. 5(12):1-3 *corresponding author
https://pubmed.ncbi.nlm.nih.gov/30013387/
Denaxa M* ^, Neves G*^, Rabinowitz A, Kemlo S, Liodis P, Burrone J*, Pachnis V*. (2018)
Modulation of apoptosis controls inhibitory interneuron number in the cortex. Cell Reports
12(7):1710-1721 *corresponding authors ^ equal contribution
https://pubmed.ncbi.nlm.nih.gov/29444425/

The integration of upper layer cortical interneurons into the cortical circuits
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Upper layer interneurons are involved in modulating barrel cortex activity and perception during
active whisking. We will discuss our work on the identification of structural and functional connectivity
motifs that allow these interneurons to respond to distinct sensory stimuli during development.
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The emergence and plasticity of axo-axonic synapses at the axon initial segment
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The activity-dependent rules that govern the wiring of GABAergic interneurons are not well
understood. Chandelier cells (ChCs) are a type of GABAergic interneuron that control pyramidal cell
output through axo-axonic synapses that target the axon initial segment. Increases in the activity of
either pyramidal cells or individual ChCs during a critical temporal window result in a reversible

decrease in axo-axonic connections. We will discuss work supporting the hypothesis that the direction
of ChC synaptic plasticity follows homeostatic rules that depend on the polarity of axo-axonic synapses.
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