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Protein quality control of photosysteml in thylakoid membranes
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In the photosynthesis process, two large protein complexes called
photosystem 1 (PSI) and Il (PSIl) are targets of photo-oxidative damage. The irreversible
inactivation of photosynthetic apparatuses causes an inhibitory effect on photosynthesis (termed
photoinhibition) and consequently leads to impaired plant growth. Thus, photosynthetic organisms
have built sophisticated protein repair mechanisms to avoid photoinhibition.

Compared with the extensive studies on the PSII repair system, the mechanism of photo-oxidative
damage and repair on the PSI complex remain to be elucidated. In this study, we analyzed the
degradation and the photo-oxidative modifications of the PSI complex proteins. Results show that the
specific degradation of PsaC protein binding FeS clusterin PSI. Further study using LC-MS/MS
revealed photo-oxidative modifications of Trp and Met in the protein under light-induced stress.
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PSI subunit PsaC 0 - -0 - - - - - 20-35 AC[+57]PLDVLEMVPWDGC [+57]K
PSI subunit PsaC 1 28 28 Oxidation - = - - 20-35 AC[+57]PLDVLEM[+16]VPWDGC[+57]K
PSI subunit PsaC 1 31 -0 - - W Oxidation 20-35 AC[+57]PLDVLEMVPW[+16]DGC[+57]K
PSI subunit PsaC 2 28,31 FlUH 28 Oxidation WM 31 Oxidation 20-35 AC[+57]PLDVLEM[+16]VPW[+16]DGC[+57]K
PSI subunit PsaC 2 28,31 [lUH 28 Oxidation WWM 31  Dioxidation  20-35 AC[+57]PLDVLEM[+16]VPW[+32]DGC[+57]K
PSI subunit PsaC 2 28,31 Pl 28 Oxidation WM 31 Hydrokynurein 20-35 AC[+57]PLDVLEM[+16]VPW[+20]DGC[+57]K
PSI subunit PsaC 2 28,31 Pl 28 Oxidation WM 31 Kynurein 20-35 AC[+57)PLDVLEM[+16]VPW[+4]DGC[+57]K
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