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Identification of genomic radiation signatures using long-read
sequencing and its application to pediatric thyroid cancers in
Fukushima.

Norisato Mitsutake
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Abstract

The aim of this study is to identify genomic radiation signatures using latest technologies of
genome analysis, to verify the existence of these signatures in childhood and adolescent thyroid cancers
found in Fukushima, and to further improve the effectiveness of measures for the health management and
to reduce anxiety of the people living in Fukushima.

In this academic year, we completed whole genome sequencing using both short- and long-read
sequencing platforms for a total of 24 HPRT-mutated clones (untreated, irradiated, and ENU-
treated/selected with 6-thioguanine) and three untreated/unselected clones, all of which were established
in the previous academic year. We analyzed approximately 50% of regions of the human genome, by
excluding repeat sequences and segmental duplications, etc. We then focused on single nucleotide variants,
short insertions and deletions, and long deletions. We found mutation signatures and long deletions (> 1
Mb) that were specifically found in the irradiated clones. Further analysis will be conducted to identify
variants which can be used in the analysis of human cases.

For childhood and adolescent thyroid cancers discovered in the Fukushima prefecture, we
completed the analysis of known driver mutations in all of the collected cases, established the the case
groups for whole genome analysis depending on the year of onset and driver mutations, and started

sequencing of some of the cases.
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