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Abstract: Inositol 1,4,5-trisphosphate receptors (IP3Rs) are tetrameric intracellular 
cation channels ubiquitously expressed in mammalian cells and located predominantly 
in the endoplasmic reticulum (ER) membranes. IP3Rs mediate Ca2+ release from the 
ER into the cytosol and thereby involved in many physiological processes. IP3R 
structures in closed and ligand-bound states have been captured by single-particle 
cryo-EM under conditions in which channel protein was solubilized with detergent. 
However, ion channels reside in biological membranes, where lipids have important 
structural and regulatory roles. Here, we present the structure of full-length neuronal 
type IP3R reconstituted in lipid nanodisc determined by single-particle electron cryo-
microscopy. The lipid-bound structure shows improved features that enabled us to 
build an atomistic model of IP3R1 including regions that were not previously resolved. 
Our study suggest conserved locations of protein-integrated lipids among 
homotetrameric ion channels that is critical for their structural and functional integrity 
despite the diversity of structural mechanisms for their gating. 
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