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Elucidation of the causes of undiagnosed mitochondrial disease by quantitative
and qualitative evaluation of respiratory chain complexes
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To identify the causes of suspected but undiagnosed mitochondrial disorders,
we evaluated respiratory chain (RC) complexes using mitochondria extracted from biopsy specimens.
Through gene and biochemical analyses, including blue-native polyacrylamide gel electrophoresis
(BN-PAGE), to evaluate huge RC complexes, we were able to establish diagnoses in numerous patients.
For example, we identified the first patient in Japan who had an abnormality in the protein NDUFAF3,
which is involved in the assembly process of complex ; BN-PAGE demonstrated marked reduction of
complex in this patient. Moreover, we discovered mutations in the novel causative gene COX6A2 in
two undiagnosed cases; BN-PAGE with muscle biopsy specimens revealed quantitative reductions of
complex and its abnormal assembly in these cases. Thus, this study demonstrates the usefulness of
evaluating the amount and assembly process of RC complexes in the diagnosis and pathological
analysis of mitochondrial disorders.
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Biochemical assessment of respiratory chain complex V deficiency with MT-ATP6 and MT-ATP8 mutations
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