Abstract: Pannexins are a family of proteins that share a common folding topology with connexins, the

components of gap junction channels. They are predicted to have four transmembrane regions, two

extracellular plus one intracellular loop and intracellular N and C terminals. The human pannexin family

consists of three members: Pannexin1 (Panx1, 47.6 kDa), Pannexin2 (Panx2, 73.3 kDa) and Pannexin3

(Panx3, 44.7 kDa). The three murine pannexins have similar molecular weights to their human homologs.

Functional data demonstrated that these channels act as mechanosensitive ATP channels. Recent

cross-linking data showed that Panx1 forms a hexamer and is N-glycosylated, but does not form canonical

gap junctions. Instead, these channels exist as hexamers (pannexons) dispersed throughout the plasma

membrane. However, no direct structural data exist for the pannexin molecular structure.

Here, we applied methods for purification and structural analysis that we developed for connexin-based

gap junctions to rat Panx1 and Panx2. By electron microscopy (EM), we have been able to identify cellular

membranes that clearly show pannexin channels when isolated from MDCK cells stably expressing

rPanx1 or rPanx2. Immunolabeling by secondary antibodies with colloidal gold-conjugated for EM and

western blots for protein analysis confirmed that rPanx1 or rPanx2 form the doughnut-like structures

visible in our membrane preparations. As a negative control, we analyzed membranes from parental HeLa

cells that do not endogenously express Panx1 or Panx2 and are communication deficient. These

membranes did not contain any channel structures, failed to label with immunogold and lacked pannexin

bands on corresponding western blots. In addition, purified pannexons from both

rPanx1-His6-baculovirus or rPanx2-His6-baculovirus infected Sf9 cells confirmed the doughnut-like

structures observed in mammalian membranes and represent useful specimens for further structural

analysis by electron cryo-microscopy.
