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Abstract

Brain circuits are tight interconnected networks and their operational complexity reflects the complexity of their
architecture. Faithful circuit function relies on proper assembly and interactions of neurons and glia, vital circuit
sculptors. Moreover, resilient maintenance of circuit architecture is key to preserve functional integrity upon
environmental challenges. Understanding the principles of circuit assembly and resilience in vivo ultimately allow for a
better comprehension of circuit function. Despite extensive neurodevelopment studies, glia-neuron interactions
underlying circuit development and maintenance remain understudied. The C. elegans nervous system offers a
powerful setting to address these points: it harbors stereotyped anatomy, with neurons and glia defined in single-cell
resolution, easy genetics and molecular tractability. We study these focusing on the C. elegans brain neuropil, that
harbors hundreds of neurons and 4 astrocyte-like glial cells and forms in embryogenesis. We dissect mechanisms of
assembly and maintenance by combining large-scale screens, quantitative imaging of cellular, subcellular features and
extracellular matrix (ECM), with manipulation of genes, cells and their environment. Our studies decipher new
synergistic pathways building the neuropil, identifying pioneer neurons and glial cells and their underlying
morphogenetic mechanisms. In addition, our studies uncover an interplay of proteostasis, ECM and mechanics that
ensures robust circuit integrity. This work and others highlight important similarities of the C. elegans neuropil and
vertebrate circuits and we devise future approaches to assess functional conservations of the mechanisms we uncover
in C. elegans
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