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Kinetic analyses of photoinduced protein folding and interaction with molecular chaperone
SecB (!Graduate School of Science, Kyoto University, *Graduate School of Chemical Science
and Engineering, Kyoto University, *Faculty of Medicine, Tokushima University,) O Yusuke
Nakasone, Ikuya Nakaoka', Honoka Ohta?, Soichiro Kawagoe®, Koichiro Ishimori?, Tomohide
Saio’, Masahide Terazima'

To understand molecular mechanisms of protein folding, we have investigated the light-
induced structural change of AzoGB1, a Bl domain of protein G containing an azobenzene
molecule in its helical structure. Utilizing the photoisomerization of azobenzene, folding and
unfolding of AzoGB1 can be triggered by light reversibly. In this study, we investigated the
conformation changes of AzoGB1 and intermolecular interaction changes with a molecular
chaperon SecB by the transient grating (TG) method. We detected the reversible photoreaction
of AzoGB1 in the absence and presence of SecB as changes in the diffusion coefficient (D) and
determined the kinetic parameters of intra- and intermolecular reactions. For example, we
found that D of AzoGB1 increased with a time constant of 1 ms upon photoexcitation by blue
pulse, which is attributed to the folding reaction. In the presence of SecB, D changed in two
phases (slight decrease (200 us) and significant increase (17 ms)). It has been suggested that
SecB binds unfolded peptide to prevent the aggregation and the folding requires the
dissociation from SecB. The slow component (17 ms) may be the dissociation process of SecB,
which is a rate determining step of the folding.
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