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Abstract: The existential states of cryptomonad phycobiliproteins in thylakoidal lumen have always been contro-
versial. In order to elucidate this question further, the absorption spectra as well as fluorescence spectra (at both
room temperature and 77 K) of intact cells and thylakoids of Chroomonas placoidea containing phycocyanin (PC)
were determined in this paper. The existential states of PC within thylakoid lumen are discussed according to the
data from spectral analysis. The results show that a portion of PC tightly combined to the thylakoid membrane at
any time (possibly attached with its B subunit), suggesting that the cryptomonad phycobiliproteins are neither fully
isolated across the thylakoid lumen, nor completely have no preference in contacting with thylakoid, and PC func-
tionally transfers excited energy to both photosystem (PS) I and PSII, and contributes more to the long-wavelength
of fluorescence from PSI compared to Chlorophyll (Chl ) a and Chl ¢, while Chl ¢ prefers to transfer excited energy
to PSII or short-wavelength of Chl a. The observation of ultrahigh ratio of fluorescence emitted by PC in intact cells
indicates the existence of free PC, which may be redundant for light-harvesting. These freely existed PC may asso-
ciate with thylakoid and revive their light-harvesting function in due time. Considering the results above and those
from previous studies, we raise such a point of view that the combination between cryptomonad phycobiliproteins

and thylakoid are dynamic, and a corresponding model is described here.
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