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ABSTRACT

The goal of this research is to elucidate the molecular mechanism for the
unique photo system II (PSII) damage and repair cycle in chloroplast. A frequently
occurring, irreversible photo-oxidative damage inhibits PSII charge separation reaction
and stops photosynthesis. The chloroplast PSII repair process rectifies this adverse
effect by selectively removing and replacing the photo-inactivated D1/32-kDa reaction
center protein (encoded by psbA gene) located in the massive (>1,000 kDa) water-
oxidizing and Os-evolving PSII holocomplex. Elucidation of the PSII repair
mechanism may reveal the occurrence of hitherto unknown regulatory and catalytic
reactions for the selective in situ replacement of specific proteins from within
multiprotein complexes. DNA insertional mutagenesis in the model organism
Chlamydomonas reinhardtii was applied for the isolation and characterization of
rep27, a repair-aberrant mutant. Gene cloning and biochemical analyses of this mutant
resulted in the identification of REP27, a nuclear gene encoded putative chloroplast-
targeted protein, which is specifically required for the completion of the D1 turnover
process but is not essential for the de novo biogenesis and assembly of the PSII
holocomplex in this model green alga. The REP27 protein contains two highly
conserved tetratricopeptide repeats, postulated to facilitate the psbA mRNA

cotranslational insertion of the nascent D1 protein into the existing PSII core complex.
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