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ABSTRACT:
The Nuclear Pore Complex, composed of proteins termed Nucleoporins (Nups), is responsible for the nucleo-cytoplasmic transport in eukaryotes. NPCs form an annular structure composed of the nuclear ring, cytoplasmic ring, a membrane ring, and two inner rings. Nup192 is a major component of the NPC’s inner ring. We report the crystal structure of Saccharomyces cerevisiae Nup192 residues 2 to 960 [ScNup192(2-960)], which adopts an alpha-helical fold with three domains (i.e., D1, D2 and D3). SAXS and EM studies reveal that ScNup192(2-960) could undergo long-range transition between an “open” and “closed” conformations. We obtained a structural model of full-length ScNup192 based on EM, structure of ScNup192(2-960), and homology modeling. Evolutionary analyses using ScNup192(2-960) structure suggest that NPCs and vesicle coating complexes are descended from a common membrane-coating ancestral complex. We show that suppression of Nup192 expression leads to compromised nuclear transport and hypothesize a role for Nup192 in modulating the permeability of the NPC central channel.

As another example of the integrative modeling approach, we use the chemical cross-linking data and domain mapping data (from affinity purification) for the modeling of the SEA (Seh1-associated) complex.  The SEA complex is dynamically associated with (or localized around) the vacuole membrane.  Functional and genetic analyses are consistent with a role for the members of the SEA complex in membrane trafficking and autophagy.  SEA complex proteins possess structural characteristics similar to the membrane coating complexes COPI, COPII, the nuclear pore complex. 
