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For decades, the thylakoid lumen of photosynthesizing organisms has been thought to
harbor proteins associated with only a limited number of photosynthetic complexes. The
question of what and how many proteins exist within the thylakoid lumen has remained
largely unanswered. In this study, we utilized quantitative mass spectrometry to determine
the abundance of photosystem Il (PSII) lumenal proteins and the stromal subunits of
photosystem | (PSI), that are presumably linked to two major pigment protein complexes.
Phycobilisome (PBS) components were also quantified, including the physiologically
relevant orange carotenoid protein (OCP) and ApcG. A substantial free pool of PSII
components on the thylakoid lumenal side exists while an additional free pool of PSI
components is present on the stromal side. This model challenges the current structural
stoichiometry of these two reaction centers previously revealed by X-ray crystallography
and cryo-EM through propositions of natively unfolded PsbO. The stoichiometry of OCP
and PBS offers a better understanding of the photoprotective mechanisms in cyanobacteria.

Figure 1. A schematic representation of
the free-floating pool of proteins for
PSII (lumen), PSI (stroma), and OCP.
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