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Structural and functional characterization of DNA mismatch repair proteins for
elucidation of the pathogenic mechanism of Lynch syndrome and drug discovery
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We characterized the MutL protein, which plays a central role in the DNA
mismatch repair system. MutL undergoes a conformational change upon binding/hydrolyzing ATP, and
cleaves mismatch-containing dsDNA. However, the catalytic mechanisms for ATP hydrolysis and DNA
cleavage had remained unclear, which has been an obstacle in determining the pathogenicity of
missense mutations in the mutL genes. In this study, the structures of the free, ADP-bound, and
ATP-bound forms of the ATPase domain of MutL were determined by X-ray crystallography. Together with

the results of kinetic analyses of the ATPase-mutant forms of the MutL, the catalytic mechanism for
ATP hydrolysis was elucidated. The high resolution structure of the zinc-, cadmium-, and
manganese-bound forms of the DNase domain of MutL were also determined by the X-ray crystallography,
and the catalysis of the DNA cleavage MutL was elucidated to be performed by the two-metal-ion
mechanism.
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A Lynch syndrome-associated mutation at a Bergerat ATP-binding fold destabilizes the structure
of the DNA mismatch repair endonuclease MutL
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