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Protein translocation through the cytoplasmic membrane in bacteria is achieved through the Sec system. SecA is a
peripheral membrane protein that acts as an ATPase and uses the energy derived from binding and/or hydrolysis of
ATP to push the preprotein successively through the SecYEG channel; however, the exact nature of these steps is
unclear. ecA in an ATP-bound conformation would provide insight into the fundamental role of nucleotide binding
and hydrolysis in the conformational cycle of this mechanoenzyme. Non-hydrolysable ATP analogs do not bind
SecA with high affinity and therefore are not useful for this study. Instead, a mutagenesis strategy was employed to
engineer proteins that could bind but not hydrolyze nucleotide. Structural and biochemical studies of these mutants
are underway.
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