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            Abstract
Presenilin and signal peptide peptidase (SPP) are intramembrane aspartyl proteases that regulate important biological functions in eukaryotes. Mechanistic understanding of presenilin and SPP has been hampered by lack of relevant structural information. Here we report the crystal structure of a presenilin/SPP homologue (PSH) from the archaeon Methanoculleus marisnigri JR1. The protease, comprising nine transmembrane segments (TMs), adopts a previously unreported protein fold. The amino-terminal domain, consisting of TM1â€“6, forms a horseshoe-shaped structure, surrounding TM7â€“9 of the carboxy-terminal domain. The two catalytic aspartate residues are located on the cytoplasmic side of TM6 and TM7, spatially close to each other and approximately 8â€‰Ã… into the lipid membrane surface. Water molecules gain constant access to the catalytic aspartates through a large cavity between the amino- and carboxy-terminal domains. Structural analysis reveals insights into the presenilin/SPP family of intramembrane proteases.
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                    Figure 1: 
                        Overall structure of a presenilin/SPP homologue from the archaeon 
                        Methanoculleus marisnigri
                         JR1 (PSH).
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Figure 2: 
                        Topology diagrams of PSH and other families of intramembrane proteases.
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Figure 3: 
                        Conformation of the active site.
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Figure 4: 
                        Homology modelling of human presenilin 1.
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Presenilin â€” the catalytic component of Î³-secretase â€” and signal peptide peptidase are intramembrane aspartyl proteases that regulate important biological functions in eukaryotes. The most well-known substrate of Î³-secretase is amyloid precursor protein which, when cleaved by Î³- and Î²-secretase, produces the short peptide that can form the amyloid plaques in the brains of Alzheimer's disease patients. In this manuscript, the authors report the X-ray crystal structure of a presenilin/signal peptide peptidase homologue, which reveals that the two catalytic aspartate residues are located approximately 8 Ã… into the lipid membrane surface. This structure will serve as a framework for understanding the mechanisms of action of presenilin, Î³-secretase and signal peptide peptidase
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