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Saturated Repair

The experimental verification of saturated repair model by using repair reporter
genes.

Komatsu, Kenshi

3,000,000

saturate

D. Lea K. H. Chadwick & H. P. Leenhouts

Present results confirmed the saturation of DNA repair by using the reporter
genes, in which the homologous recombination repair functions within a limited region at a low dose. In
contrast, non-homologous end-joining has constant activity irrespective of the radiation dose. As a
result, the cells exposed to a low dose can survive due to both functional repair pathways: homologous
recombination and non-homologous end-joining, while non-homologous end-joining is sole repair pathway at
a higher dose. Thus, biological model based on repair activity of cells became plausible to explain the
guasi-threshold of radiation survival curve.

saturated repair model



T.T.Puck 1956

60
D. Lea
K. H. Chadwick &
H. P. Leenhouts ap
ap
E. L

Powers (1962)

Saturated Repair
T. Alper

LET
D. T.

(2979)
Goodhead

DNA

H.Tauchi, et al., Nature,
2002; H.Yanagihara, et al., Mol Cell, 2011

(K.Nakamura,et al., Mol Cell, 2011)
1
2Gy 5
60 78Gy/30 39 /6 8

Saturated Repair

DNA

DNA DNA

HelLa
DNA

DNA

M. Jasin
DR-GFP
J.
Dahm-Daphi pEJ
DR-GFP pEJ
HelLa DR-GFP pEJ
1-Scel 50pu g pCBASce
DR-GFP pCBAS
HelLa transient
2 (FACS
Calibur, BD) GFP
pCBAS
y  0.5-7.0Cy (Gammace1140)
GFP
pEJ HeLa
0.5-10 Gy vy
HeLa
HeLa
0.5 Gy 5.0Cy 0.5 24
PBS
RAD51 RPA
HelLa 0.5 Gy 5.0Gy 0.5
24 4
RAD51 RPA
(Olympus: Fv300)
DNA-PKcs
DNA
DNA
DNA
DNA 26y
80 DNA
DNA
HelLa 20 (0.5Gy)
280 (7Gy) DNA
% DNA
DNA
DR-GFP



7Cy
1/10
0.5Gy
pEJ
7Cy
PCBAS
0.5Gy
7.0Gy
Hela
P Jeggo
20y
G2 70
26y 50%
0.5Gy
0.5Gy RAD51
DNA
7Cy RAD51
DNA RPA
RAD51
RPA
0.56Gy 7.0Gy
RAD51
G Hiakis( )
RAD51
7Cy RAD51
Ku70
DNA-PKcs
Ku70
Ku70
DR-GFP

Ku70

DNA-PKcs
RAD51 RPA
DNA-PKcs DNA-PKcs
7.0Gy
RAD51 RPA
0.56Gy ni
Ku70
M. Jasin
M. Jasin
saturate
50 E. L.
Powers Saturated Repair
D. Lea K. H. Chadwick & H. P.
Leenhouts
“ Ku70
DNA-PKcs

12

Hoa NN, Akagawa R, Yamasaki T, Hirota
K, Sasa K, Natsume T, Kobayashi J, Sakuma
T, Yamamoto T, Komatsu K, Kanemaki MT,
Pommier Y, Takeda S, Sasanuma H. Relative
contribution of four nucleases, CtlIP, Dna2,
Exol and Mrell, to the initial step of DNA
double-strand break repair by homologous
recombination in both the chicken DT40 and
human TK6 cell lines. Genes Cells. 20,
1059-1076, 2015. doi: 10.1111/gtc.12310.

Saito Y, Komatsu K. Functional role of
NBS1 in radiation damage response and
translesion DNA synthesis. Biomolecules.
5, 1990-2002, 2015. doi:
10.3390/biom5031990.

Kato A, Komatsu K. RNF20-SNF2H pathway
of chromatin relaxation in DNA
double-strand break repair. Genes, 6,



592-606, 2015. doi: 10.3390/9enes6030592.

Nijmegen
breakage syndrome( )
, 73 6,
pp216-219, 2015 8

Kobayashi J, Saito Y, Okui M, Miwa N,
Komatsu K. Increased oxidative stress in
AOA3 cells disturbs ATM-dependent DNA
damage responses. Mutat Res Genet Toxicol
Environ Mutagen. 782, 42-50, 2015. doi:
10.1016/j .mrgentox.2015.03.012.

Hoa NN, Kobayashi J, Omura M, Hirakawa
M, Yang SH, Komatsu K, Paull TT, Takeda S,
Sasanuma H. BRCA1 and CtIP Are Both
Required to Recruit Dna2 at Double-Strand
Breaks in Homologous Recombination. PLoS
One. 10, e0124495, 2015. doi:
10.1371/journal .pone.0124495.

Shimura T, Kobayashi J, omatsu K,
Kunugita N. DNA damage signaling guards
against perturbation of cyclin D1
expression triggered by low-dose long-term
fractionated radiation. Oncogenesis.

3:e132, 2014. doi: 10.1038/oncsis.2014.48.

Oji Y1, Tatsumi N, Kobayashi J, Fukuda
M, Ueda T, Nakano E, Saito C, Shibata S,
Sumikawa M, Fukushima H, Saito A, Hojo N,
Suzuki M, Hoshikawa T, Shimura T, Morii E,
Oka Y, Hosen N, Komatsu K, Sugiyama H.
Wilms® tumor gene WT1 promotes homologous
recombination- mediated DNA damage repair.
Mol Carcinog. 2014 Nov 21. doi:
10.1002/mc.22248.

Oliveira DV, Kato A, Nakamura K, lkura
T, Okada M, Kobayashi J, Yanagihara H,
Saito Y, Tauchi H, Komatsu K. Histone
chaperone FACT regulates homologous
recombination by chromatin remodeling
through interaction with RNF20. J Cell Sci,
127: 763-772, 2014. doi:
10.1242/jcs.135855

Iwahori S, Kohmon D, Kobayashi J, Tani
Y, Yugawa T, Komatsu K, Kiyono T, Sugimoto
N, Fujita M. ATM regulates Cdtl stability
during the unperturbed S phase to prevent
re-replication. Cell Cycle, 13: 471-481,
2014. doi: 10.4161/cc.27274.

Maki Ohara, Yumi Funyu, Shunsuke Ebara,
Yuki Sakamoto, Ryota Seki, Kenta lijima,
AKiko Ohishi, Junya Kobayashi, Kenshi
Komatsu, Akira Tachibana, and Hiroshi
Tauchi. Mutations in the FHA-domain of
ectopically expressed NBS1 lead to
Radiosensitization and to no increase in
somatic mutation rates via a partial
suppression of homologous recombination. J
Radiat Res. 55:690-8, 2014. doi:
10.1093/jrr/rru0ll.

Yoshida T, Awaya T, Shibata M, Kato T,
Numabe H, Kobayashi K, Komatsu K, Heike T
Hypergonadotropic Hypogonadism and
Hypersegmented Neutrophils in a Patient
with Ataxia-Telangiectasia-Like Disorder:
Potential Diagnostic Clues? Am J Med Genet
A. 164A:1830-4, 2014. doi:
10.1002/ajmg.a-36546.

10

Komatsu K. Roles of NBS1 in homologous
recombination and translesional DNA
synthesis. RBC-CEA Workshop,
Fontenay-aux-Roses (France), Apr 9, 2015.

Komatsu K. Cloning of NBS1 and repair
genes.15th International Congress of
Radiation Research (I1CRR2015), Kyoto, May
26, 2015.

Komatsu K. Dual Roles of NBS1 in
translesion DNA synthesis and response to
Radiation damage. Zing Conferece, Cairns
(Australia), Aug 1, 2015.

NBS1
2015 10
16
DNA
2015 3 14
DNA
NBS1 2014 7
25
NBS1 C
DNA 2014
10 1
DNA NBS1
2014 11 25

Kenshi Komatsu. Roles of NBS1 in
radiation responses and initiation of
translesional DNA synthesis. 5" US-Japan
DNARepair 2014 10 29 Naruto

Saito Y, lhara M, Hirayama R, Kobayashi
J, Komatsu K. Dose-dependent regulation of
two rejoining pathways for DNA
double-strand breaks. 15th International
Congress of Radiation Research (ICRR2015),
Kyoto, May 25-29, 2015.

0



http://house.rbc.kyoto-u.ac.jp/Genome/

@
(KOMATSU, Kenshi)

@
®



