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Research Director Etienne Audinat

Microglial cells are the resident macrophages of the central nervous system, and as such they play
crucial roles in pathological conditions. They also influence the normal development of the nervous
system by regulating the massive apoptosis-mediated cell loss. However, the precise role of microglial
cells during the formation of cortical circuits remains poorly understood. Here we studied
neuron-microglia interactions, in relation with development of the barrel structures of the somatosensory
cortex, by investigating their distribution and functional properties. Interestingly, the distribution changed
as the barrel field develops. Until the formation of thalamo-cortical synapses setting in, they remained
outside of the barrel. Afterwards, the number of microglia inside the barrel dramatically increased.
Correspondingly, physiological properties of microglial cells were altered during the period of their
translocation. Whole cell recordings showed that many microglial cells at this stage expressed delayed
outwardly rectifying potassium currents which are expressed in activated microglia upon pathological
conditions. Also the morphology and microglial marker expressions changed during this period. Finally,
we examined the phenotype in CX3CR1-deficient cortex, to test the possibility that fractalkine-CX3CR1
signaling may contribute to the specific translocation. CX3CR1 mutant mice showed the delayed
translocation of microglial cells. These results suggest that microglial cells are translocated to play some

roles in formation of thalamocortical synapses and that fractalkine-CX3CRI1 signaling mechanism between



_86_

neurons and microglia is involved in this translocation.
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