










Characterization of zebrafish ankrd1a, ankrd1b and ankrd2 genes in 
development and stress response 

Abstract 

 

Members of the muscle ankyrin repeat protein (MARP) family in striated muscles play a role in 
mechanotransduction of signals from the sarcomere to the nucleus, where they modulate expression 
of target genes. MARPs are expressed during heart and skeletal muscle development, increased 
mechanical load and in pathological conditions such as myocardial infarction and myopathies. Their 
presumed role in muscle adaptation to stress remains poorly understood. To extend our knowledge of 
the MARP family members, they were studied in the zebrafish, a model organism well suited for 
developmental and regeneration studies, as well as genetic manipulations. Expression of zebrafish 
MARP gene orthologues (ankrd1a, ankrd1b, ankrd2) was analysed during development and in 
response to two types of stress: increased physical activity and cardiac injury. Introduction of 
mutations in the MARP family genes allowed for functional analysis of its members in these 
processes. Expression profile of MARP genes during zebrafish development was determined in stages 
from embryo to adult, while the transgenic reporter line TgBAC(ankrd1a:EGFP) provided tracking 
of ankrd1a expression with higher resolution. Increased physical activity induced the expression of 
MARP genes in zebrafish heart and skeletal muscles. Expression of ankrd1a was found increased in 
the injury border zone cardiomyocytes and dependent on myocardium remodelling stage in the 
regenerating heart. Although mutations in MARP genes did not cause phenotype alterations, a lower 
rate of cardiomyocytes proliferation was observed in ankrd1a-/- zebrafish following cardiac injury, 
but with no effect on the regeneration outcome. This study is a key step towards establishing the 
zebrafish as a model organism for functional studies of the MARP family. 
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