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Background: Familial cases with HCM and/or DCM are mainly caused by the gene mutations in nuclear DNA (nDNA) coding sarcomeric proteins, cytoskeleton proteins and mitochondrial DNA (mtDNA). However, the pathogenesis needs precise elucidation of HCM subset at the initial onset followed by the dilated phase (DHCM). 
Methods and Results: An autopsied DHCM case after advanced heart failure and her daughter resuscitated from exercise-induced cardiac arrest showed pathologic mixture of HCM plus DCM (heterogeneous thickness of left ventricular wall, myofibrillar disarray, bizarre perinuclear mitochondriosis and prominent fibrosis). Assuming common gene mutation between DCM and DHCM, we employed a mass-screening using Fourier analysis of Brownian motion of fluorescence-labeled PCR products (SSPE-FCS) in this family plus 81 Japanese and 12 Caucasian patients with DCM. SSPE-FCS was so potent and time-saving to detect 2 DHCM and 8 DCM cases in 30 minutes with the common gene mutations confirmed by the direct sequencing. These DHCM cases carried double mutation of C12332T (Pro731Leu) of ƒÒ-myosin heavy chain gene (MYH7) in nDNA and in mtDNA candidates. Full mtDNA-sequencing of the DHCM/DCM cases in the independent families avoided the misdiagnosis originated from pseudogenes in nDNA and revealed additional 31 mtDNA variations, different from Cambridge sequence. A part of the variations suggested the pathogenic disorganization of 3D-structure of tRNAThr, cytochrome bc1 complex and ATPase 6. Other variations were consistent with Japanese-specific haplogroup in mtDNA phylogeny. 
Conclusion: Present report from pathological features, genome-wide analysis and detailed bioinformatics indicated the synergistic effect of nDNA and mtDNA on the DHCM phenotype.

