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Identification of genomic radiation signatures using long-read

sequencing and its application to pediatric thyroid cancers in

Fukushima.
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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 to the health management and
anxiety of the people living in Fukushima. The purpose of this academic year’s was to establish cell clones
that are certain to carry genomic changes induced by ionizing radiation and to perform short-read and
long-read next-generation sequencing.
BJ1-hTERT cells, which had been established by introducing the human telomerase reverse
transcriptase (ATERT) gene into normal human fibroblasts to immortalize, were treated with three
different doses of gamma-rays (1, 3, 6 Gy) or N-ethyl-N-nitrosourea (ENU, 1 mM, 1 hr). Then, the cells
were cultured in the presence of 6-thioguanine (6-TG, 40 uM), and clones were isolated and propagated.
Next, a quantitative PCR-based method was developed to confirm the genomic structure of the HPRT
gene locus, and the status of deletion of each exon was confirmed. Clones established with no treatment
and low doses of radiation had almost no exon deletions; however, the number of exon deletions was
increased with dose, and many of the clones with 6 Gy were found to lose all exons. We selected 5 clones
from each dose and performed Nanopore long-read whole genome sequencing (WGS) and also
conventional short-read WGS on 16 of them during this academic year, and their fastq files were

successfully obtained, which will be subjected to detailed analysis in the next year.



