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Abstract:

Multiple sclerosis (MS) is an immune-mediated neurological inflammatory disease of the central nervous system. The etiopathogenesis of MS is not completely understood, but recent  studies have suggested that defects in mitochondrial DNA (mtDNA)-encoded complex I (NADH dehydrogenase) contribute to the disease pathogenicity. We sequenced ND genes (ND1, ND2, ND3, ND4, ND4L, ND5 and ND6) encoding subunits of complex I in 124 Saudi subjects, 60 patients with relapsing-remitting MS and 64 healthy individuals, to identify potential mutations relevant to MS. 
Our analysis identified several variants in ND genes in both patients and controls, as well as specific variants in MS patients only. While the majority of these variants were synonymous, four variants in ND4 gene were identified as missense mutations in MS patients. Of these, m.11153G>A was observed in one patient, whereas m.11522A>C, m.11526A>C and m.11530C>T were observed in another patients. Functional analysis predicted the mutation m.11522A>C as deleterious with a direct impact on protein stability and complex I function. In contrast, the other three mutations did not affect protein stability, however, m.11526A>C and m.11530C>T which were observed in the same patient may cause a cumulative destabilizing effect on protein and indirectly disturb complex I function.

Our study identified four novel mutations in mtDNA-encoded ND4 gene, which may lead to complex I dysfunction, and further confirmed the implication of mtDNA mutations in the pathogenicity of MS. The identified MS-associated novel mutations in Saudi patients may be ethnic-related and important in personalized treatment. 
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