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Structural basis of regulation of striated muscle using electron cryo-microscopy
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The contraction of striated muscle is regulated by calcium concentration.

The target of the calcium is troponin. The binding of calcium ions to troponin triggers the shifting
of tropomyosin on the actin filaments and enables the muscle contraction. At low calcium ions

concentration, a part of troponin named the mobile domain attaches firmly to the carboxyl-terminal
region of actin molecule. To elucidate the structural basis of regulatory mechanism, the several
thousand of cryo-electron micrographs of the ternary complex of troponin, tropomyosin, and actin
were collected. A small portion of micrographs were analyzed by picking about 10,000 segments of
the filaments. Two-dimensionally averaged images reached about 5 angstrom resolution. In the
preliminary three-dimensional structure, the regions correspond to the regulatory proteins, i. e.
troponin and/or tropomyosin, could be observed. The image analysis of total micrographs is in
progress.
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