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Abstract 
The photoactive Orange Carotenoid Protein (OCP), involved in cyanobacterial photo-protection [1], is a two-domain 
protein which upon light absorption transitions from a compact inactive “dark” state (OCPO) to an extended 
photoactive “light” state (OCPR) [2,3]. The molecular mechanism enabling photoactivation involves migration of the 
carotenoid pigment from the interface between the two domains into the NTD, and subsequent domain 
dissociation. It remains unclear what the exact structure of OCPR is, on which timescale it forms, and whether or not 
oligomerization [2,4] is involved in the regulation of OCP function – either in the inactive or photo-activated state. 
Here, we used a combination of steady-state and time-resolved (TR) X-ray scattering and spectroscopy to address 
these three specific issues. Our results  inform on the time scales associated to the dissociation and reassociation 
of domains in monomeric OCP, yielding OCPR and enabling recovery of OCPO, respectively. They furthermore 
demonstrate that oligomerization occurs at the OCPO and OCPR level, limiting the photoactivation of OCPO and the 
OCPO to OCPR thermal recovery, respectively [5].  
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