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Abstract:  
The remarkable accuracy of functional neural circuits relies on proper assembly of their 
architecture by glia-neuron interactions, is susceptible to environmental change, and if 
impaired leads to neuropathology. We investigate cellular and molecular mechanisms 
underlying the early initiation of circuit assembly and its maintenance during age-progression. 
The C. elegans brain circuit is a powerful setting to tackle these directions in vivo, with well-
characterized anatomy and connectivity, glia largely dispensable for neuronal viability, 
embryos and animals amenable to in vivo manipulation, real-time and single-cell-resolution 
imaging, single-gene and large-scale genetics. We recently provided a comprehensive cellular 
and molecular view of how a living embryo initiates circuit assembly. We established that C. 
elegans brain assembly progresses in a hierarchical manner, we identified molecularly-
defined pioneer neurons and astroglia, and their interactions that guide circuit components 
using conserved cues. We establish in silico pipelines, experimental large-scale screens and 
single-gene studies to dissect the early hallmark of assembly, the formation of pioneer 
neurons and glia. We investigate transcription and transmembrane factors driving formation 
of molecularly-defined pioneers, largely understudied in other settings. We uncovered 
molecular synergies underlying hierarchical circuit assembly, and we devise and utilize 
strategies to uncover hidden molecular redundancies. We also dissect an interplay between 
glia, extracellular matrix, cell junctions and biomechanics, ensuring age-dependent fidelity of 
astroglial integrity and circuit architecture. We highlighted cross-species analogies of astroglia, 
pioneer neurons and circuit architecture. Leveraging our findings to provide insights beyond 
C. elegans, we aim to delineate principles of circuit development, pioneer signatures and glia 
signaling. 
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