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Bacterial Protein Secretion Pathway with SecA as a Motor

ZHAO Li-Li YU Li-Yan"

(Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100050)

Abstract: There are one third of synthesized proteins must be secreted to the cell surface or to the surround-
ing environment to acquire their native functional state. Most of them are exported by Sec translocase (se-
cretion pathway). Sec translocase consists of a membrane embedded protein-conducting channel, termed
SecYEG and a peripherally associated motor domain, the ATPase SecA. The SecDFyajC heterotrimeric
membrane protein complex can facilitates protein translocation. SecB is a molecular chaperone that func-
tions in the protein translocation pathway. SecM (secretion monitor) encoded by the 5' region of the
secM-secA mRNA, which elongation arrest is required for upregulated expression of SecA. The signal se-
quence in the N terminus of the nascent peptide is first recognized by the signal recognition particle (SRP).
SecB, the Sec-system-specific chaperone, channels the preprotein to the Sec translocation pathway and, ad-
ditionally, actively targets the bound precursor to the translocase by its ability to bind SecA. The prepro-
tein-bearing SecA then binds to the membrane, at a high-affinity SecA-binding site, SecYEG, which consti-
tutes a channel for polypeptide movement. Continued translocation requires cycles of ATP hydrolysis by

*ERAEE. B yuliyan 2000@yahoo.com © hERFRHENFRTMTRKSHESD hteo://Journals. in. ac.cn
Weis BH: 2007-11-05; #Z HH: 2008-01-17



1120 wIHg AR 2008, Vol.35, No.7

SecA, which is thought to occur in a step-wise fashion with a step of 20~30 amino acid residues.

Keywords: Protein translocation, SecA, SecYEG
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Note: Most models of Sec-dependent preprotein export share the following features. The nascent chain emerges from the ribosome and may
interact with the cytoplasmic chaperone, SecB. The tetrameric SecB associates in the cytoplasm with dimeric SecA. Thus, some preproteins
are delivered to SecA via SecB, while others directly interact with SecA without the participation of SecB. Upon interacting with the inner
membranebound SecYEG, SecA may or may not dissociate to monomer. SecA hydrolyzes ATP and, with the protonmotive force (Ap H+),
drives translocation through the SecYEG pore, composed of one or more subunits. SecDFYajC may enhance translocation by regulating the
membrane cycling of SecA. The signal peptide of the preprotein is cleaved on the periplasmic side of the membrane by leader peptidase,

releasing the mature protein to its final location
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