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Chloroplast biogenesis - targeting and maturation of the protein
translocation channel in the outer envelope of chloroplasts

The biogenesis of organelles is an important and as yet unsolved problem in cell biology. The
chloroplast of higher plants provides an excellent system to study this problem. It houses
photosynthetic activity as well as the biosynthesis of numerous important compounds such as amino
acids and lipids, supporting the life of all organisms on earth. Most chloroplastic proteins are
encoded by the nuclear genome and are targeted to the organelle posttranslationally. Thus, protein
import is a prerequisite for the biogenesis of chloroplasts. Several proteinaceous components of the
protein import apparatus have been identified in the chloroplastic envelope membranes. However,
the mechanism of their targeting and assembly into the import apparatus remains largely unknown.
The seminar will describe our recent findings on the mechanisms of targeting and maturation of
Toc75, the protein translocation channel in the outer envelope of chloroplasts. Unlike other outer
membrane proteins of chloroplasts and mitochondria, Toc75 requires an N-terminal extension called
a transit peptide for its targeting to the organelle membrane. By various mutations and in vitro
import assays, a unique polyglycine stretch within the transit peptide was found to be necessary for
proper targeting of Toc75 to the chloroplastic outer envelope. Furthermore, the similarity of the
cleavage site of the Toc75 transit peptide to the processing sites of type I signal peptidase (SPase I)
substrates led to a hypothesis that an SPase I-like protein is responsible for maturation of Toc75. By
biochemical and genetic approaches, Plspl (plastidic SPase I 1) was identified as the enzyme
involved in this process. Based on the phenotypes of the mutant plants, Plspl has been suggested to
be involved in maturation of not only Toc75 but also thylakoidal proteins. Interestingly, Toc75 and
its paralog named Toc75-V/OEP80 appear to use completely different mechanisms to be targeted to
the chloroplastic envelope.
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