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Dynamics of the near-UV-light-induced peptide backbone cleavage and
dissociation of photo-cleavable protein
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[ Abstract] Photo-cleavable protein (PhoCl), which is an engineered protein from mMaple (a
kind of photo-convertible fluorescent protein), shows a near-UV-light-induced peptide
backbone cleavage around its chromophore and a following spontaneous dissociation into two
fragments. PhoCl exists as a green fluorescent form (Ex 490 nm, Em 505 nm) in the ground
state. Upon UV light illumination, a transient red fluorescent form (Ex 566 nm, Em 583 nm)
is produced (photo-conversion), and the red fluorescence ceases with the following
dissociation. Here, we studied this light-induced cleavage and dissociation reaction by the
transient grating (TG) method. TG signal shows that PhoCl undergoes a significant increase
of the diffusion coefficient (D) upon photoexcitation, which has been tentatively assigned to a
D change associated with the dissociation. Static measurements of accumulation of the
dissociated form indicate the rate of dissociation is much slower than the photo-conversion
(cleavage) process.
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