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Dynamics measurements of a cardiomyopathy-causing mutant of troponin
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In this study, effects of a cardiomyopathy-causing mutation on the
picosecond dynamics of human cardiac troponin core domain (Tn-CD, which consists of TnC, Tnl, and
TnT2) were investigated using quasielastic neutron scattering (QENS). QENS measuremnts were
conducted on solution samples of Tn-CD containing either the wild-type (WT) or the K247R mutant (MT)

of TnT2. It was found that in the -Ca state, the mutation decreases the residence time of local
atomic motions, suggesting that the hydrogen bond network within the Tn-CD is disrupted. Upon
Ca-binding, while the amplitudes of atomic motions in the WT tended to decrease, those of the MT was
found to increase, indicating that the atoms of the MT can explore larger conformational space than
those of the WT. Since the functional aberration caused by the K247R mutation is observed only in
the +Ca state, these data suggest that the larger amplitudes of the MT are related to the
pathogensis of hypertrophic cardiomyopathy.
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