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Introduction Introduction 
A considerable proportion of “idiopathic” cardiomyopathies 
(~30%) is due to genetic causes1 and several disease genes 
for hypertrophic (HCM) and dilated cardiomyopathy (DCM) 
have been identified in affected patients2. Most of these 
genes encode for sarcomeric or cytoskeletal proteins, but the 
precise mechanisms and signaling events that translate 
these mutations into a cardiomyopathic phenotype in 
affected patients remains poorly understood. 
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The sarcomeric z-disc, a structure tradionally believed to 
simply crosslink myofilaments, is emerging as a “hot spot” for 
cardiomyopathy disease genes, including muscle-LIM protein 
(MLP), cypher/ZASP and T-Cap/telethonin.  Moreover, it 
provides an important link between structural proteins and 
cardiomyocyte signaling3. We have recently identified a novel 
protein family of muscle-specific z-disc proteins, termed 
calsarcins4,5, which directly interact with cypher/ZASP and T-
Cap/telethonin. Calsarcins also bind the phosphatase 
calcineurin, which plays a critical role in the transduction of 
calcium signals leading to cardiomyopathy6,7. We have now 
generated calsarcin-deficient mice, which reveal a 
cardiomyopathic phenotype in response to biomechanical 
stress8 (Fig 1). 
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More than 20 other proteins associate with the z-disc and 
thus represent excellent candidate genes for human DCM2. 
However, many of these have not been systematically 
analyzed for their molecular interactions. Moreover, it is 
believed that several components of the complex z-disc are 
still unknown2,9 
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Fig 1: Calsarcin-deficient mouse heart (right), displaying 
dilated cardiomyopathy in response to aortic banding. A 
wildtype heart (left) subjected to banding served as control8

  
  
  
  
  
  
  

Results/Project Status and Outlook Results/Project Status and Outlook 
Our first specific aim was to perform yeast-two hybrid 
assays with z-disc associated proteins either implicated in 
human DCM or associated with cardiomyopathy in animal 
models, in order to identify novel binding partners. Several of 
these screens have been completed successfully and have 
revealed novel binding partners for z-disc proteins, including 
calsarcin, MLP, affixin and gamma-filamin. 
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In a complementary approach, we plan to characterize novel 
genes with a potential role in disease pathways. During 
NGFN1 we found a set of >100 novel/uncharacterized ESTs 
to be differentially regulated in human DCM and/or 
experimental cardiomyopathies, such as calcineurin-
trangenic mice6, calsarcin-1 knock-out mice8, and Troponin T 
transgenic rats10. The second specific aim was to 
systematically analyze these clones in vitro utilizing semi-
automated assays (in close cooperation with SMP Cell). 
These experiments allow to simultaneously examine a large 
number of candidates for their basic properties, including 
effects on cell growth, cell death and selected signal 
transduction pathways as well as the determination of their 
subcellular localization in muscle cells11. The third specific 
aim will be to characterize promising ESTs (e.g. with a 
muscle-specific expression pattern) in detail by yeast-two-
hybrid screens with cardiac cDNA libraries, siRNA-mediated 
“knock-down” in neonatal cardiomyocytes (including 
subsequent microarray analyses) and the generation of loss 
of function mutations in zebrafish. A subset of the most 
interesting molecules (e.g. those that are associated with 
cardiomyopathy in zebrafish) will also be studied in mouse 
models, either by transgenesis or generation of “knock-out”-
models. Finally, the fourth specific aim will be to test novel 
genes that reveal a cardiomyopathic phenotype in animals 
for mutations in the DCM patient cohort.  
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Fig 2:  Map of the z-disc region in the myocardial  
cell with proteins involved in sarcomeric contraction 
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