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WA OBEEE (3530) : By using phosphorylation of histone H2AX as a marker of DNA lesion, we
showed here that DNA double strand breaks were generated by several environmental genotoxic and
carcinogenic agents including UV and DNA cross-linking agents. These agents also induced gene
mutations through translesional DNA synthesis, which is associated with NBS1. NBSI is also
involved in phosphorylation of H2AX and chromatin-remodeling at sites of DNA damage. Thus,
NBS1 plays important roles in genome stability (inhibition of tumorigenesis) through DNA repair and
cellular response to DNA lesions.
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(1) EWELIcE->TERMELZE Ry
D EEBEGEW S ) NIFREICEISE e
/ IDNA O ZEEGIWOfERICiE SN D Z &
272 o7, MREINICARIEE THERAF9 25 DNA —
HEHUIMNIH 2 — M TH 7 ) LFRIE RIS
KOS EEREELHL 2DIC, &4
BEREAEWYIT DNA " EHEYIW A SR EICEES
T 5 B 2 bR E STk, 2o

ZIlkdHF = v 7 WA 2 bl & A [F R
ZMEME 21T 5 ATM/ATR =2 NBS1 732 & O EIS
BEADOHERIND, Z OB EE OE
7 ) AAZEMZFER L TRPALICED
EEZLNTWVWD,

(2) REZEFUZLDRNBANEESITE
HEhTWwa, 97bb, 19 7 0FELIKIC



FEAETIZL 000 AT BT AR MZ
L HOHFEIETHT L TWD, (KNIZELY IAE
N7 AXZ MIgEH ENIZ< W T, AE
WZhlzo TT ARZ MHEL 22T FeT 5
$%®ﬁ EDRA L WA EE BN TWD,
—J7, WHROEBREE L LTHEESNDT
4 —BNLVEIIZDOREX RV BEERETH
B, HRZ3-—=hraR_RUXT Yy hu 3 ER
FHERE L FDU R 7 LIIERIT ORI N
KdOohd, £, duEAlE LTRRA VA
L— A HEREZMERT 5 &2 E R A
RERETDHZENMLN TS, AIRICH
L EEL-AMBEOBEEIZRENERL
7o hARA Y AL —ABAEFEEO S LR, B
JER . BEIOBERIC LY 1 OfFICHMd 5%
FREMERHRE SN TN D,

2. MO EW

(1)DNA FEIEIE D > T BB U R
HREHZ 0 3% S D Rpk 72 DNA 815 & b
NTWwi=, oL, kD AENEN T EDK
BT ORI /2 ATM/ATR ¥ —E8I
X0V U bEZ A e A h H2AX U
Feb 2 FEEE & UTo fenetfi <id, MBI PN ISR
A L7297 DNA B UK & M AT BE LS
7Rolm, ARBFZECIE. BEEAS BRI Z T,
7 ADNA EFEG L CERFMEZRET 5T 4
—PLBEHEKSTAFTO3I-= e X X7 v
ca U EOZEGERICEY. RRA VA
L— ABREH, 7T AR b, A, DNA 84
BUEHR] (T X ALAD 7o EORFEOREL
BIFIZ LD H2AX DY VERALORFERTT 9,

(2) ITHEOB A TN A2 E
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(1) AHFEOREOEMASER, S4B
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S ET7 =) FARA YA L—RLEFH]
(F=2F v, = FARY K), DNA Z24EHA] (¥
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D\Tﬁrm@%ﬁo 7o F7-. BrdU & » &
Yt 47577,
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a1 ZERE B OIS & et Lz,

(3) BRIEZS SR DY ta R JLH 3556 &
OB % L7z,

(3) BA Y H2AX X° H2B DAL 2E S &
rua~FrUVETY T EOBBRERTL
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4. WFFEAE

(1) BRELARFICLSE A by H2AX U >
Fefl . Fox DFRIT L A E R TORELR
FALERIZ LD H2AX VU Y BB(b 7 4+ — 1 A0
En (FR), BBREWZ &2, Zhb
DT F—H AL S BN RIIZHAE LT,
bbby BT T, UVC 40 (10-20 ]
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1. 8-Y=frutlry, XV lTa] YL
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FERL BrdU © EYMA LRI, EKRE
ML CHEERAZR 7 4+ — I AR A R ST,
ZOZ EIFREARFIZE D H2AX OV VR
BV X DNA B SRR CHEIL Y o+ — 7 OfE ()
FRTHDZEERLTWS, 72, BRI
GENDIEMERS Y T — LD DNA ~Dfk
BT WARKETHY , HEMRHEALED
B K B BREE A B MO BN O A REME bR
7= (Tsuchida et al., 2007), ZHHD
FEHEND . H2AX OV UEMENERIFIC L D
DNA HIEDORIEL LTHEHTHD Z ENRE
niz,
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(2) ZEARE B A R - SR AMBRIZIN 2. C DNA
PHERRGAI L L B 5 FIRAL G b I XL IE M
WCE B ICRAREREFRT D ENRE
Nz, £72. IS OHEBRCEANIHBER
DX DNA B2 FET 5 Z LR LN E R
STz, ZBREBFRRILKFZEDH> B, 3-=F
QR AXT ek T =D C8 L E N2
N, TF =2 D N6 (LA IARZ TR L. DNA
BHRIZHET 5 (Kanno et al., 2007), =
DHIBHoL bAERENRZWNWIT T =00 N2
NEDFTINED G:CoTIA T v AN—T g
ZEH % # =4 (Nishida et al., 2008), Al
BEIZ, 4-T I 7z b 77 =20 N2
MOMIETHLEZ 5, ZDLHIZ, FEK
fb&Wre & OREERFIZ X 5 22RERIT
BHONBARFEVHZDNABGHEORY AT —F
NIk VFEREN D (Sawai et al., 2009),
L8R5 EFIEALEWITREIZE 5TV % %644
&I L e R RBEAERK T AR
BEMZFEL TWDLZEDNHLMNE RS
7.

(3) BT B DNA S RERE © T2 231
N R RSP R AT L D H2AX U AL ER AT
IZIEEEEAD NBSL 74— W ANF/ELT,
H2AX VU U bIZ U L h~= THESH
HZ MG, A FF—F £ ATR FF—
PlIZLoTHIFHEINTWD Z BRI
(Shimohara et al., 2008), —J. ZHh b
DF F—BiEMIL TopBP1 28 NBS1 & #65AT 5
itk L TS EEDbR S
(Morisima et al.,2007), #AEFEY Z 2 Gk
IZ X F U H—+F RADS |2 L% DNA #H
K+ PCNA D= b F AL TR 2 EF 0N
HALTUW A 23, NBS1 1 RAD18 &4 L CHE
HALWZU 7 v — N T HRERH H Z LR
SNz, SEBE. NBS1 KRIBAMAE TIZEEAMR UVC
R L7- VX DNA B DOR Y 25—+ g
D7 F—H AN TE 22 & BRI
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B R R A FA R T A EE R L

(Antoccia et al., 2008), F7=. NBSI &7
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A MoV ET Y TN AR 2T
HAThHDZEx2RERA LT (Nakamura, et al.
Mol Cell 2011), H2B = b F  AkiLis 5 ER
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FH R RELHE 2 AETHE DR A 0 b B I
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Tz &35 ho7- (Kobayashi, et al., 2010),
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T IFE OB E Z B 2 CRENIH &
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