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The aim of our study is to evaluate the mitochondrial DNA (mtDNA) deletion
profile in radiation-induced and sporadic PTCs and in exposed to ionizing radiation (IR) human
primary thyrocytes using next-generation sequencing as a potential individual molecular marker of
radiation exposure. Using primary cultures of human thyrocytes exposed to IR (from 0.5 to 10 Gy), we

found a significant dose-dependent increase of mtDNA deletions, while mtDNA content and common
deletion (CD) content did not change. In radiation-induced PTC the number of large-scale deletions
is higher than in sporadic.

In radiation-induced PTCs deleted mtDNA may persist for a long time after exposure, but only those
whose size exceeds 1.9 kb are highly expressed. These findings suggest that RNA transcripts with
large deletions involving CYTB, ND6, ND5, ND4, COX3, ATP6 and COX2 mtDNA genes may be a potential
marker of radiation etiology of papillary thyroid carcinoma in exposed patients.
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Figure 1.
Average of mtDNA deletions in “left” part of mtDNA in primary thyrocytes

A. Average of mtDNA deletions by size

B. Average of total mtDNA deletions
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Figure 2.

Human mtDNA (16569bp)with the most frequent types of large-scale deletions
in PTC samples

*thickness of lines depends of number of reads and level of expression of deleted mtDNA
*thickest lines show the most strongly expressed deleted ntDNA
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Expression of wt mtDNA and deleted mtDNA in tumor samples from pediatric
PTC patients with different types of “driver” oncogene
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