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The homooligomeric form of meprin A, a zinc metalloprotease of the astacin family and metzincin superfamily, is the largest known secreted protease. The alpha subunits of meprin A form homodimers by covalent disulfide bonds and can also form higher order complexes of ten or more subunits by noncovalent interactions. The MAM (meprin, A-5 protein, protein tyrosine phosphatase mu) and TRAF (tumor necrosis factor-receptor associated factor) domains have been implicated in both the covalent and noncovalent associations of the meprin alpha subunits. The goal of this study was to identify amino acid sequences required for folding and oligomer formation. The MAM domain contribution was probed by making a series of point mutations in the charged residues of the putative noncovalent interface such as K361Y, R369Q, R376E, R377Y, D378T, and R384G. These mutants disrupted the noncovalent oligomeric interactions but no the disulfide-bonded interface or activity. The oligomerization properties were evaluated by size-exclusion chromatography and the relative proteolytic activities were assayed by a fluorogenic bradykinin analogue assay. The TRAF domain contribution was evaluated by using several C-terminally 6x-His tagged constructs comprised of a truncation mutant with residues 1-593 of wild-type meprin alpha (mouse) and two chimeras of wild-type meprin alpha (mouse)with wild-type meprin beta (rat) sequences, since meprin β subunits can form dimers but not higher-order oligomers. The TRAF mutant oligomerization properties were evaluated in the same manner as the MAM mutants, but the proteolytic properties were assayed using the substrate azocasein. These findings are discussed in the context of a homology model for the mouse meprin alpha subunit. The results indicate that specific charged residues in the MAM domain are critical for oligomerization of meprin alpha subunits and that a nine amino acid stretch in the C-terminus region of the TRAF domain is essential for oligomerization and/or folding. 
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