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	Zusammenfassung: 	The fundamental functions of muscles are enabling flexibility and dynamics on the one hand while providing stability on the other. This contradictory principle of motion and rigidity needs to be finely regulated and thus requires highly ordered sub-cellular structures. An essential part in these processes play the three muscle proteins titin, obscurin and myomesin. Through targeted protein-protein interactions, titin guides numerous proteins to their specific spatial positions within the sarcomere, thus ensuring the controlled assembly of the muscle structure. Titin interacts with obscurin on both the M-band and the Z-disk, two positions more than 1 μm apart. While the interaction at the M band has already been structurally described and functionally investigated, little is known about the interaction at the Z-disk involving the titin domains Z8 and Z9 and the obscurin domains O58 and O59. In addition to titin and obscurin, myomesin is another structural protein responsible for the anchoring of the myosin filament in the M band. A crystal structure has shown that the fifth domain of myomesin may have a special type of dimerization that could further increase the structural stability of myomesin anchoring.
The work presented here, therefore, addresses i) the yet unsolved molecular structure of the titin-obscurin complex at the Z-disk and ii) the characterization of the dimerization of the My5 domain.
By solving the high-resolution X-ray crystal structure of the titin-obscurin complex and using complementary biophysical methods such as size exclusion chromatography, isothermal titration calorimetry, or small-angle X-ray scattering, it was, for the first time, possible to present a comprehensive model of the Z-disk interaction between titin and obscurin. Including extensive database analysis of single nucleotide polymorphisms within these structures and the interpretation of their impact on the molecular structure of the complex, attractive hypotheses for the involvement of four instead of two domains in complex formation have been proposed and the first model for the complete regulatory mechanism of the complex was developed.
In the second part of the thesis, the mechanism of My5 domain dimerization is structurally analysed and shown to be of physiological importance as well as central for the stability of the sarcomere. In addition, this work presents a composite model combining all available high-resolution structures of myomesin, representing the most complete structural model of myomesin to date and further supporting the proposed myomesin M-band assembly.
In summary, this dissertation demonstrates in two different systems that the structural information plays an important role to understand the nature and behaviour of proteins and their regulatory mechanisms. However, only by considering the native environment and in combination with other methods, it will be possible to draw valid conclusions about the molecules behaviour in a broader context.
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