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Motivation and Aim: About 45 % of sarcomere protein mutations associated with 

hypertrophic cardiomyopathies (HCM) are cardiac myosin binding protein C (cMyBP-

C). The molecular mechanisms of the development of HCM with point mutations in 

cMyBP-C are practically not studied. We studied the effect of HCM mutations D75N, 

P161S, and L352P in the N-terminal part of the cMyBP-C on the actin-myosin 

interaction in the myocardium. 

Methods: Myosin was obtained from the left ventricle of the pig heart. C0-C2 fragment 

of wild-type (WT) human cMyBP-C and with HCM mutations D75N, P161S, and 

L352P, human cardiac tropomyosin and troponin were expressed in E. coli.  

The effect of mutations on actin-myosin interaction was studied in an in vitro motility 

assay. The calcium dependence of the sliding velocity of thin filaments, reconstructed 

from F-actin, tropomyosin, and troponin, was fitted by the Hill equation: 

V = Vmax×(1+10n(pCa-pCa50))-1, where V and Vmax are a velocity and the maximum velocity 

at saturating calcium concentration respectively; pCa50 (i.e., calcium sensitivity) is pCa 

at which half-maximal velocity is achieved; and n is the Hill cooperativity coefficient.  

Results: We found that 500 nM P161S C0-C2 fragment increased the maximum sliding 

velocity of thin filaments at a saturating Ca2+ concentration by 30 %, and mutations 

D75N and L352P reduced it by 20 and 70 % compared to the WT C0-C2 fragment. The 

P161S and D75N mutations significantly reduced the Ca2+ sensitivity of the actin-

myosin interaction. At 500 nM L352P C0-C2, the filament velocity did not depend on 

the Ca2+ concentration. At 300 nM L352P C0-C2, this dependence was sigmoidal, its 

pCa50 was lower than with 300 nM WT C0-C2; and mutation L352P did not inhibit the 

filament sliding at low Ca2+ concentrations. The P161S and D75N mutations impaired 

thin filament activation by increasing the myosin concentration at which filament 

velocity is half-maximal. 

Then we studied the effect of a specific activator of ventricular myosin, omecamtiv 

mecarbil (OM) [1, 2], on actin-myosin interaction in the presence of the P161S cMyBP-

C mutation. Previously, it was shown that OM increases the force of multicellular 

preparations from the left ventricle at non-saturating calcium concentration [3, 4]. We 

hypothesized that OM could neutralize the decrease in the Ca2+ sensitivity of actin-

myosin interaction. We found that in the absence of C0-C2 fragment, OM halved the 

maximum sliding velocity of thin filaments and increased the Ca2+ sensitivity by 

0.2 pCa. With WT C0-C2 fragment, OM reduced maximum filament velocity to a lesser 
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extent, only by 30 %, and significantly increased Ca2+ sensitivity. With P161S C0-C2 

fragment, OM decreased the filament velocity by 30 %, but calcium sensitivity did not 

change. 

Conclusion: The studied HCM cMyBP-C mutations disrupt the calcium regulation of 

actin-myosin interaction, which may be one of the molecular mechanisms of HCM 

development. The P161S mutation impairs the activation of thin filaments, and OM only 

partially neutralizes the negative effect of this mutation on the actin-myosin interaction. 
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