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Mitochondrial DNA structural variation sequencing from single cell (MitoSV-seq)
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IVI itochondrial DNA (mtDNA) point mutations and structural
variations (SVs) have been reported to contribute to
axonal and neuronal cell death and therefore diseases of the
central nervous system. Both technical limitations and the
heteroplasmic nature of mtDNA have made the identification
of SVs in mtDNA challenging. We have developed a novel,
high-resolution method, hereby called MitoSV-seq, to identify
mtDNA-SVs and single nucleotide variations (SNVs) from single
cells in this case in neurons by next generation sequencing,
using a designed positive control. We isolated single
neurons from brain of Ifnb—/—, a mouse developing a sever
demyelinating experimental autoimmune encephalomyelitis
and spontaneous neurodegeneration using Flow cytometry cell
sorting. mtDNA was amplified exponentially at multiple sites
using rolling circle amplification before sequencing. We found
15 SNVs and 39 SVs exclusively in 70% of Ifnb—/— neurons.

\ Notes:

Compared with previous methods, MitoSV-seq is optimized to
identify a higher proportion with better resolution of variations
with low heteroplasmy in single cells. This could serve as an
efficient way to identify mtDNA-SVs in a range of conditions
that primarily affect mitochondrial functions in the brain.
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