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Kuvaus
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Tiivistelmä

Abstract
The mitochondrial oxidative phosphorylation system is composed of five multisubunit enzyme complexes. Complex I is the first and largest of these, containing 46 subunits, seven encoded by mitochondrial DNA (mtDNA) and the rest by nuclear DNA. Isolated complex I deficiency is a major cause of metabolic errors in infancy and childhood, presenting as encephalomyopathies or multisystem disorders. Due to the bigenomic origin of complex I, the genetic causes of these defects can be either mitochondrial or nuclear.
The object of the present work was to identify the underlying genetic cause in cases of children with complex I deficiency and to obtain more information on the structurally and functionally important sites of complex I subunits. The complete coding region of mtDNA was analysed by conformation-sensitive gel electrophoresis and subsequent sequencing. In addition, nine nuclear genes encoding conserved subunits of complex I were sequenced. The structural and functional consequences of the new sequence variants were further elucidated using mutagenesis of homologous residue in bacterial NDH-1 or by studying complex I assembly and expression in patient cell lines.
Analysis of the mtDNA coding region in 50 children revealed four definitely pathogenic mutations, 3460G>A, 10191T>C, 11778G>A and 14487T>C, in seven patients. In addition, two novel mtDNA base pair substitutions were identified, 3866T>C in a patient with muscle weakness and short stature and 4681T>C in a patient with Leigh syndrome. The latter mutation causes a Leu71Pro amino acid exchange in the ND2 subunit. Cybrid clones harbouring this mutation retained the complex I defect, and reduced amounts of fully assembled complex I were detected in patient cell lines. The 3866T>C mutation leads to a Ile187Thr amino acid substitution in the ND1 subunit, and functional studies of the homologous amino acid substitution in E. coli showed that this had an effect on the assembly or stability of the NDH-1 holoenzyme. Sequencing of the nine nuclear-encoded complex I genes revealed only one novel base pair substitution with pathogenic potential. Further studies are needed, however, to establish the role of the Arg18Cys substitution in the mitochondrial leading peptide of the TYKY subunit.
The above findings emphasize the contribution of mtDNA mutations to the aetiology of pediatric patients with complex I deficiency. Furthermore, two LHON primary mutations were identified in the present cohort of patients, although the clinical signs differed considerably from the classical symptoms of LHON. This suggests that the phenotype caused by primary LHON mutations is more variable than has so far been thought.
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