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A new pathogenesis of myelin-related disorders: a dysfunction of small RNA
import into mitochondria
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Recent studies suggest that impaired transcription or mitochondrial
translation of small RNAs can cause abnormal myelination. We identified two siblings with "gene X"
mutations who presented delayed myelination as well as mitochondrial dysfunction. The protein X
facilitates the import of small RNAs into mitochondria. In this study, analyses of skin fibroblasts
from the patient showed that import of the small RNA RNase P into mitochondria was impaired.
Exogenous expression of wild-type PNPT1, but not mutants, rescued ATP production in patient skin
fibroblasts, suggesting the pathogenicity of the identified mutations. We also generated mice
carrying mutations in gene X. The first line of the mice results in embryonic lethal. We found no
gene X mutations in 20 patients with dysmyelination.
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POLR3A/POLR3B: RNA
(Saitsu et al. Am J Hum Genet, 2011)
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DARS: asparayl-tRNA
(Taft et al. Am J Hum Genet, 2013)

DARS2: asparayl-tRNA
RARS: arginyl-tRNA

(Scheper et al. Nat Genet, 2007)
(Wolf et al. Ann Neurol, 2014)
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