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Photo control of mitotic kinesin Egb using photochromic molecule
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SYNOPSIS

Kinesin is a molecular motor that moves along microtubulgshydrolyzing ATP. The kinesin Eg5 is a microtubule
plus-end directed homotetrameric molecular motor thatsisemstial for the formation of a bipolar spindle during
eukaryotic cell division. All member of kinesin superfayndontain a structurally conserved loop L5 near the nudleoti
binding site. The length and the amino acids compositiomefli5 vary among kinesin superfamily members. The loop
is believed to be one of the functional region for the energpgduction. Interestingly, Eg5 have a longest L5 with 18
residues and several drug inhibitors of the mitotic kindsgb bind to this loop. The elongated L5 is very important
region for the inhibitor binding. S-trityl-L-cysteine amdonastrol are potent Eg5 specific inhibitors. | focusedranlt5
and the inhibitor for the purpose of artificial control of Egln this study, we synthesized new thiol-reactive
photochromic (IATAB, IASP) to be incorporated into L5 andoptchromic STLC analogues (BTBA, ACTAB) in order
to control Eg5 ATPase and motility activities. | preparegefEg5 mutants E116C, E118C, Y125C, W127C and D130C
which have single cysteine in L5. The W127C and D130C madlifieith photochromic molecules showed the
alternation of ATPase activity and inhibitory effect by STLupon ultraviolet and visible lightirradiation.
Photo-isomerization of the photochromic Eg5 inhibitorewhd different inhibitory effect on ATPase and motility of
microtubules. Trans-BTBA and trans-ACTAB inhibited Eg5 ATPase stronger thars-BTBA and cissACTAB. It was
demonstrated that artificial control of molecular motandgin can be achieved by external stimulus using photodorom
Eg5 specific inhibitors and the chemical modification atdtional key region with photochromic molecules.

K eywords: photochromic molecule, mitotic kinesin, Eg5, photo cohtinhibitor, STLC, azobenzene, spiropyran
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