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Theoretical and experimental analysis of the binding efficiency of Ku protein to
radiation induced clustered DNA damages
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lonizing radiations generate multiple lesions along a single radiation

track, that is known as a clustered DNA damage, and those multiple lesions are supposed to develop
into DNA double strand breaks (DSBs). In the current project, we constructed models of the clustered
DNA damage assembling several DNA lesions and estimated the binding efficiency between damaged DNA
and Ku that is a key protein to recognize and bind to the DSB site, using both experimental and
theoretical approaches. In addition, we examined the dynamics of Ku in the nucleus of canine
cultured cells using the live cell imaging method, and succeeded in observing the accumulation of
Ku70 and Ku80, subunits of Ku, at DNA damage sites produced by laser-microirradiation.

DNA DNA Ku



DNA

DNA DNA
(double strand
break: DSB) DSB
Ku DSB
Ku DNA-PKcs
DSB non-homologous end-joining (NHEJ)
NHEJ Ku
Ku DSB
DNA DSB Ku
DNA
(apurinic/apyrimidinic site: AP )
AP (single strand break: SSB)
DNA
SSB DSB
Ku DNA
DSB DNA
DNA
DNA Ku Ku-DNA
DNA Ku Ku
DNA
8oxoG
Thymine glycol (TG) DNA TG
TG (5R, 6S) TG (5S, 6R)
GAUSSIAN
Ku-DNA Thymine
DNA Ku AMBER
3 Ku-DNA
TG DNA Ku
DNA Ku
Ku
Ku
DNA 5
DNA
SSB  8oxoG 5 1 HH~5 DNA
8oxoG DNA
MD DNA
TG TG (5R, 6S) TG (5S, 6R) DNA Ku-DNA
A KUSQ’, ;::"{{'{ 7 Thymine Thymmegdly'coliTG) B
Ku-DNA e oo | L
DNA-Ku > TG (5S, 6R) . A Siirell I 51 XE
DNA-Ku>TG (5R, 6S) DNA-Ku ' $ Tl =S W
< Oium = e ‘ .
‘\..4 e 8 -a0 | s
L TG 5‘_G\'\i\iT|.?THi7H_3'\ zf“”f . ¢
DNA DNA / 3‘7—CAAAAATCAAATAA—5' < (é ok : iﬁ
Ku / % S
Ku-DNA T AN i
5 L S
- IR oo T e
DNA 4 "N W< -
10 [ I7G DSB (A) Ku
DNA-Ku (B)



Ku

Ku —
bSB Ky Accumulation at DSB
b .
7] (A) Ku80 (B: )
DNA
DNA
5 3
Ku
3
Koike M, Yutoku Y, Koike A, (2017) Cloning, localization and focus formation at DNA damage sites
of canine Ku70. J Vet Med Sci. 79:554-561. doi: 10.1292/jvms.16-0649.
Koke M, Yutoku Y, Koike, A, (2017) Cloning of canine Ku80 and its localization and accumulation at
DNA damage sites. FEBS Open Bio. 7:1854-1863. doi: 10.1002/2211-5463.12311.
Koke M, Yutoku Y, Koike A, (2019) Feline XLF accumulates at DNA damage sites in a Ku-dependent
manner. FEBS Open Bio. 9: 1052-1062. doi: 10.1002/2211-5463.12589.
7
______DNA Ku 2 QST ( 2
DNA ) 2017 4 20-21
- DNA
— — The imaging of mechanisms to
guard DNA from radiation in cells 54 2017 7 5
L Ku70
2017 10 28
= ~DNA Ku
2017
12 25
L DNA Ku
DSB
( 2 ) 2018 2 8
- DSB
DNA
2018 7 6
DSB
Ku 2018 11 28
0
o 0



@
(KOIKE MANABU)

70280740



