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Analysis of mutation induction by low concentration tritiated water
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The purpose of the research is clarifying the quantitative and qualitative
changes in somatic mutations induced by low-dose-rate tritiated water exposure. First, we tried to
improve the hyper-sensitive system for somatic mutation induction, which was established by
introducing a human X-chromosome to HPRT-deficient hamster cells, by using genome editing technique.

In parallel with the cell system improvement, we performed a detailed analysis of mutants that were

induced by low-level tritiated water (HTO). Although the cell system improvement is still in
progress, multiple candidate clones were obtained. Analysis of HTO-induced mutation was completed,
and the work has been published in a peer-reviewed international journal.



DNA
DNA DSB
mGy
DSB
DSB
HTO
H,O
1.1 1.7
100 mGy
DNA
DNA
DNA
DSB
HPRT1 -
HPRT
HPRT1

100 mGy

DNA

100 mGy 100 mSv

DNA

H2X y -H2AX 53BP1

DSB DSB
DSB
DNA
X
X
1990
150 mGy
DSB
DSB
1 10 mGy
Hprtl
50~100
150 mGy
DSB
100 mGy

DSB



1  10mGy

GM06318-10 0.2c6y 4.9
mGy/day 192 mGy/day HTO
G0/G1
1 40 5
4 5
0.2 Gy 5 1~2
30
9 HPRT
6-F A 7T = &G et A JHV T HPRT
6F AT ="
DNA
PCR
Obligare
X
11.0 mGy/day 21.8 mGy/day

11.0 mGy/day

21.8 mGy/day
DSB 11.0 mGy/day



11mGy/day 21mGy/day

11mGy/day
2
14 p<0.05
p<0.05 -1
o 12 p<0.05 — 1 =
c
5]
g 10 [ ] [
€
£ 8
Sg
2% 6
o>
2}
o8 4
©~
st 2
8
g’ -
- 2 Total dose : 0.2 Gy
4 | Lol ] Lol . .
1 10 100
Dose rate (mGy/day)
1
100 p=081 p=0.16 p=071 | p=065  p=061p=021 p=0.09
90
80
70 -
o 60
[=2}
8 —
§ 50 I
= I
& 40 I
[]___ DSB
% Ny 7
I
20 I
1
10 111
1
0 -
N N N N N N N
S8 /8 |8 |8 |8 |8 |8 o
4.9 6.24 8.64 11.0 21.6 346 192
(mGy/day)
DNA DNA
1
3 X
DSB

corresponding author
1. Sakamoto, Y., Kokuta, T., Teshigahara, A., lijima, K., Kitao, H., Takata, M., Tauchi,
H., Mitotic cells can repair DNA double strand breaks via a homology-directed



pathway. Journal of Radiation Research 62, 25-33, 2021. DOl: 10.1093/jrr/rraa095

2_Nagashima, H., Hayashi, Y., Sakamoto, Y., Komatsu, K., Tauchi, H.: Induction of
somatic mutations by low concentrations of tritiated water (HTO): evidence for the
possible existence of a dose-rate threshold. Journal of Radiation Research,62, 582-
589, 2021. DOI: 10.1093/jrr/rrab022

3. Matsumoto, H., Shimada, Y., Nakamura, A.J., Usami, N., Ojima, M., Kakinuma, S.,
Shimada, M., Sunaoshi, M., Hirayama, R., Tauchi, H.: Health Effects Triggered by
Tritium: How do we get public understanding based on scientifically supported
evidence? Journal of Radiation Research, 62, 557-563, 2021. DOl: 10.1093/jrr/rrab029

4. Nagashima, H., Hayashi, Y., Tanimoto, S., Tauchi, H.: Dose and dose-rate dependence
of DSB-type mutants induced by X-rays or tritium beta-rays: An approach using a
hyper-sensitive system. Radiation Protection Dosimetry, in press. 2022.



3 3 0 3

Sakamoto Yuki Kokuta Tetsuya Teshigahara Ai lijima Kenta Kitao Hiroyuki Takata Minoru 62

Tauchi Hiroshi

Mitotic cells can repair DNA double-strand breaks via a homology-directed pathway 2021

Journal of Radiation Research 25 33
DOl

10.1093/jrr/rraa095

Nagashima, H., Hayashi, Y., Sakamoto, Y., Komatsu, K., Tauchi, H 62

nduction of somatic mutations by low concentrations of tritiated water (HTO): evidence for the 2021

possible existence of a dose-rate threshold.

Journal of Radiation Research 582-589
DOl

10.1093/jrr/rrab022

Matsumoto, H., Shimada, Y., Nakamura, A.J., Usami, N., Ojima, M., Kakinuma, S., Shimada, M., 62

Sunaoshi, M., Hirayama, R., Tauchi, H.

Health Effects Triggered by Tritium: How do we get public understanding based on scientifically 2021

supported evidence?

Journal of Radiation Research 557-563

DOl
10.1093/jrr/rrab02

63

2020




62

2019

64 Web

2021

Nagashima H., Hayashi Y., Tanimoto S., Shiraishi K., Sakamoto Y., Tauchi H.

Analysis of Dose and Dose-rate dependence of Radiation-Type mutation induced by tritiated water: An approach using a hyper-
sensitive cell system.

IES International Symposium on“ Environmental Dynamics of Radionuclides and Biological Effects of Low Dose-Rate Radiation”

2021

Nagashima H., Hayashi Y., Tanimoto S., Shiraishi K., Sakamoto Y., Tauchi H

Dose and Dose-rate dependence of radiation-induced mutation: An approach using a hyper-sensitive cell system.

The 6th International Symposium of the Network-type Joint Usage/ Research Center for Radiation Disaster Medical Science

2022




http://tauchilab.sci.ibaraki.ac.jp




