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Application of Next-generation Sequencing Technologies to Analysis of the Effects
of Aging and Low Dose- Irradiation on DNA Methylation
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Abstract
We have performed a feasibility study to apply next-generation sequencing (NGS) technologies to the analysis

of the effects of aging and of low dose-rate irradiation on DNA methylation in the liver of mice. We examined

the level of DNA methylation, using NGS following bisulfite conversion, at individual CpG sites in the four

genes, C1ql3, Srd5a2, Rfx4 and Ptk7, which have been reported to show age-dependent changes in DNA

methylation, in the liver of non-irradiated young (~60 days old), non-irradiated old (~660 days old), and
irradiated (at 20 mGy/day for 400 days) old (~660 days old) female B6C3F1 mice. NGS revealed age-

associated increase in DNA methylation in all of the four genes. We also found regions in which low dose-

rate irradiation specifically increased methylation in the Rfx4 and Ptk7 genes. RNAseq, an NGS-based method

of gene expression analysis, revealed the increase in the expression of the Ptk7 gene in irradiated mice. These

results suggest the usefulness of NGS technologies in studying the effects of low dose-rate radiation.
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Fig.1 Analysis of methylation at individual CpG sites in the Rfx4 and Ptk7 genes using NGS. Upper panel: methylation
in the region chr10:8,476,0001-8,4760,500 (Rfx4 gene). Lower panel: methylation in the region chr17:46,628,501-

46,629,500 (Ptk7 gene).



Clql3 Srd5a2 Rfx4 Ptk7

0.016 25 4.5

S oo S 5 T 03

E 0.012 g 2 2, 2 *p<0.05
= £ E 025

g 0.01 g . = 5 _

o 0008 2 = 2— 0.2

= = 2 35

5 0006 5 £ £ 015

3 2 1 5 5

£ 0004 1] 2 z

s £ g 3 g ot

< 0.002 S os E E

a 0 1 B = S oos

T o002 0 = oas o

0,004 NO RO NY NO RO NY
- NO RO NY NO RO NY

Fig.2. Expression analysis of four genes using RNAseq. RNA molecules for the C1gl3 gene in NO and NY samples were

not successfully detected in this experiment.
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Fig.3. Heatmaps for comparison of methylation at the CpG sites in the four genes between NO mice and RO mice (left
panel) and between N'Y mice and NO mice (right panel).



