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Structural and functional stability of phycocyanin from
Chroomonas placoidea
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Abstract: In this paper, we explored the structural stability of bilins as well as protein and functional variation of
phycocyanin (PC) 645 from Chroomonas placoidea by means of monitoring the dynamic fluorescence and absorb-
ance spectra during denaturation and renatuaration with different pH or different concentrations of urea. The results
showed that PC-645 exhibited both structural and functional stability in wide range of pH and certain concentration
of urea, which indicated a strong flexibility of three-dimensional structure of this protein. The pH-induced confor-
mational and functional dynamics could be divided into three regions: (1) Stable region (pH 3.5 ~ 7): in which both
fluorescence and absorbance spectra were stable, presenting that the conformation together with the function of
protein maintained normal. (2) Metastable region (pH 7~10): absorbance spectra were still stable, which implied
that the state of bilins and hydrophobic micro-environment inside the subunits kept unchanged. But small amplitude
of decrease of fluorescence transfer efficiency could be observed. This may be caused by local conformational
changes on the surface of subunit, subunit dissociation or changes of distance among billins. (3) Unstable region
(pH < 3 or pH > 10): The fluorescent intensity and absorbance value decreased quickly, companied by absorption
shifting of bilins at both near ultraviolet and visible region, which indicated rapid collapse of protein conformation.
The result that PC-645 was more stable in acid condition than in alkali condition is in compliance with its distinct

environment and physiological function.
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