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Abstract

Gap junction (GJ) channels provide direct pathways for the exchange of ions and small molecules between
adjacent cells, playing essential roles in intercellular communication. These channels are formed by the
docking of two hemichannels, each composed of six connexin subunits. Despite recent advances in high-
resolution GJ structures, the molecular mechanisms governing channel formation and gating remain
incompletely understood. In this presentation, I will discuss our studies integrating electrophysiology, site-
directed mutagenesis, structural analysis, and molecular dynamics simulations to investigate two
fundamental aspects of GJ channel function. First, I will highlight how the amino-terminal domain
contributes to transjunctional voltage-dependent gating, single-channel conductance, and open-state
stability. Second, I will discuss the molecular interactions between extracellular domains that determine
hemichannel docking compatibility and the formation of functional GJ channels between different
connexin hemichannels. Together, these studies provide mechanistic insights into GJ channel assembly
and regulation, with implications for understanding connexin-associated human diseases.
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