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Antimitotic agents that target mitotic kinesins such as centromere associated protein E (CENP-E), are expected to be more likely to 

work on dividing cells but not non-dividing cells. Thus, antimitotic agents that inhibit the functions of the kinesin motor domains will 

minimize toxicities to non-dividing cells, causing lower side effects [1].  

The motor domain, located at the N-terminus of CENP-E, is the active site of ATPase activity. Up to now, the only one crystal 

structure of CENP-E motor domain in complex with MgADP has been reported [2].  It is difficult to perform rational drug designing 

by fragment-based drug discovery (FBDD) or structure-based drug design (SBDD) due to the lack of structural information about 

CENP-E.  Therefore, it is necessary to determine the crystal structure of CENP-E motor domain in complex with its inhibitors. 

Here, in order to elucidate the mechanism how CENP-E motor domain binds to its inhibitor, we tried to cocrystallize CENP-E motor 

domain in complex with its ligand, 3-chloro-4-isopropoxyl benzoic acid (CIBA), one of the ATP-competitive inhibitors, or 

GSK923295, one of the ATP-uncompetitive inhibitors.  First, we crystallized CENP-E motor domain in complex with CIBA, and 

determined the structure at 1.9 Å resolution (Figure 1).  Endogenous ADP instead of CIBA was observed at the nucleotide-binding 

site, although ATP or ADP was not added.  The determined structure of the CENP-E motor domain was compared with other kinesin 

motors.  Based on the characteristic structure of CENP-E, the mechanism by which ADP is retained in CENP-E is discussed [3]. 

 

Figure 1. Front view of the CENP-E-MgADP of this study are shown in cartoon representation. 

Next, in order to elucidate the structure in complex with an ATP analog, we tried to determine the structure of CENP-E motor domain 

in the presence of AMPPNP and Mg2+ at 1.8 Å resolution.  Crystals belong to space group P21212 with two molecules in the 

asymmetric unit.  Structure refinement is now in progress. 
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