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Study on the highly efficient photoregulation of mitotic kinesin Egd
using novel photo-chromic inhibitor
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Living cell is composed of millions of densely packed biomolecules that perform so many tasks to
constitute life. Recently, the structure and function of the biomolecules that have a key role in cell motility
have been clarified. ATP driven molecular motor kinesin is one of the functional biomolecules and have
roles in mitosis, meiosis and transport of cellular cargo, such as in axonal transport. Kinesin Eg5 is a
microtubule plus-end directed homotetrameric molecular motor that is essential for the formation of bipolar
spindle during eukaryotic cell division. Interestingly, Eg5 have a unique pocket at near the ATP binding
site at where specific inhibitors of the Egb binds. S-trityl-L-cysteine (STLC) and monastrol are well known
as potent Eg5 specific inhibitors. Inhibition of Eg5 with the inhibitors results in inducing cytostasis and
apoptosis. In this study, novel photochromic inhibitors of Eg5 composed of spiropyran or azobenzene
derivatives were designed and synthesized in order to control the function of Eg5 photo-reversibly with
high efficiency. The inhibitors exhibited photoisomerization upon ultraviolet and visible light irradiations.
The Eg5 inhibitors composed of single spiropyran derivative exhibited low efficient photoregulation. On
the other hand, the compound (S)-2, 3-dispiropyran propionic acid (DSPPA) which contains two
photochromic spiropyran moieties showed singnificant alteration of inhibitory activity accompanied by
photo-isomerization. Furthermore, the function of Eg5 was regulated photo-reversibly by the double
azobenezene derivative, 2, 3-bis[(2,5-dioxo-1-{4-[(E)-2-phenyldiazen-1-yl]phenyl}pyrrolidin-3-yl)
sulfanyl] butanedioic acid (BDPSB) with extremely high efficiency. It was demonstrated that the novel Eg5
inhibitors containing double photochromic molecules enable highy efficient photoregulation of mitotic

kinesin Eg5.
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