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    Abstract

        Purpose: To identify molecular defects in a girl with clinical features of MELAS (mitochondrial encephalomyopathy and lactic acidosis) and MERRF (ragged-red fibres) syndromes.

        Methods: The enzyme complex activities of the mitochondrial respiratory chain were assayed. Temporal temperature gradient gel electrophoresis was used to scan the entire mitochondrial genome for unknown mitochondrial DNA (mtDNA) alterations, which were then identified by direct DNA sequencing.

        Results: A novel heteroplasmic mtDNA mutation, G12207A, in the tRNASer(AGY) gene was identified in the patient who had a history of developmental delay, feeding difficulty, lesions within her basal ganglia, cerebral atrophy, proximal muscle weakness, increased blood lactate, liver dysfunction, and fatty infiltration of her muscle. Muscle biopsy revealed ragged red fibres and pleomorphic mitochondria. Study of skeletal muscle mitochondria revealed complex I deficiency associated with mitochondrial proliferation. Real time quantitative PCR analysis showed elevated mtDNA content, 2.5 times higher than normal. The tRNASer(AGY) mutation was found in heteroplasmic state (92%) in the patient’s skeletal muscle. It was not present in her unaffected mother’s blood or in 200 healthy controls. This mutation occurs at the first nucleotide of the 5′ end of tRNA, which is involved in the formation of the stem region of the amino acid acceptor arm. Mutation at this position may affect processing of the precursor RNA, the stability and amino acid charging efficiency of the tRNA, and overall efficiency of protein translation.

        Conclusion: This case underscores the importance of comprehensive mutational analysis of the entire mitochondrial genome when a mtDNA defect is strongly suggested.

      
	ASO, allele specific oligonucleotide
	ETC, electron transport chain
	MELAS, mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes
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	NADH, nicotinamide adenine dinucleotide dehydrogenase
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