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Summary

Summary

Muscle cells provide the contractile force essential for internal organ function and body
movement in all complex animals. Skeletal and cardiac muscle are composed of bundles of myofibrils
containing highly organized arrays of individual contractile units called sarcomeres. Although many
myofibrillar and sarcomeric proteins have been identified, we are only just beginning to elucidate the
complex processes and interactions required for muscle formation and function. Mutations in
components of the myofibril are responsible for a large proportion of human myopathies, therefore
determining how the muscle develops and is maintained will be crucial for understanding the

pathology of myopathies and developing treatments for these debilitating disorders.

The analyses of model organisms that carry mutations in sarcomeric and myofibrillar
components can assist in our current understanding of muscle development and function. The aim of
my project was to positionally clone and characterize the zebrafish (Danio rerio) muscle mutant
schnecke, in order to investigate myofibrillogenesis in vivo. I identified a mutation in the schnecke
locus at the exon 9 donor splice site of capZo.l. CapZal is a subunit of the heterodimer CapZ, which
caps the barbed end of polymerizing actin filaments at the sarcomeric Z-line. Characterization of the
schnecke mutant and morpholino oligonucleotide knockdowns of the other CapZ subunits (CapZa2
and CapZp) suggests that although loss of CapZ function alone does not affect sarcomere assembly, it
is essential for the integrity of the myofibrillar and sarcomeric structure of zebrafish skeletal muscle.
Additional double knockdown studies with the other components associated with the actin thin
filament (Nebulin and Tropomodulin) indicate that CapZ is required in conjunction with these
proteins for maintenance of the Z-line and thin filament assembly. The results presented in this thesis
describe an additional role for CapZ in maintaining the stability of the sarcomeric and myofibrillar

architecture and provides further insight into muscle integrity and function in vertebrates.
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