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ABSTRACT

Study on the Regulation of EZH2 and ATM in
Radiation-induced DNA Damage Repair

BACKGROUND:

DNA damage caused by ionizing radiation (IR) is one of the important contents
of radiation damage effect, and it is also one of the main contents of radiation biology
research. The ATM/Chk2/p53 pathway plays an important role in the process of
radiation-induced DNA damage repair. ATM is activated immediately after DNA
damage, and activates Chk2, phosphorylates p53, or directly transmits damage signals
through p53, which opens the process of DNA damage repair.

With the deepening of radiation research and the rise of epigenetics, it has been
found that histone modifications play an important role in DNA damage repair.
Valé&ie Borde et al. found that after IR irradiation, SPR-5 rapidly aggregated into
DNA double-strand breaks (DSBs) to remove H3K4me2, thereby recruiting double-
strand break repair (DSBR) proteins. Repair DNA damage. Sheema Fnu et al. found
that H3K36me2 in radiation-induced DSB can be repaired by non-homologous end
joining (NHEJ)-mediated DSB injury. H3K9me3 interacts with Tip60 in regions of
DNA damage in IR-induced mouse embryonic fibroblasts, triggering ATM activation
and DNA-damage response (DDR) to repair DSB.

At present, H3K27me3 is rarely studied in DNA damage repair. Zhiging Li et al
found that PRC2-mediated H3K27me3 increased in UV-induced DNA damage in
silkworm, and it was found that silkworm cells with deletion of PcGs gene showed
UV-C radiation highly sensitive. At the same time, ShuBin Gao et al. showed that
inhibition of H3K27me3 in HepG2 cells by the EZH2 methyltransferase inhibitor
GSK126 promotes DNA damage induced by the chemotherapeutic drug MMC. The
above studies confirmed the important role of histone methylation in DNA damage
repair.

PURPOSE:
By establishing EZH2 low-expression and HepG2 over-expression cell model,

the role of H3K27me3 in radiation-induced DNA damage was confirmed, and the
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regulation mechanism of H3K27me3 on ATM/Chk2/p53 by PcGs family member

1. The cell cycle of HepG2 cells in different treatment groups was detected by
flow cytometry.

2. The expression of YH2AX and H3K27me3 in HepG2 cells of different
treatment groups was detected by immunofluorescence.

3. The expression of EZH2, BMI1, ATM, Chk2 and p53 genes in HepG2 cells
were detected by Real-time PCR. The expression levels of EZH2, H3K27me3, ATM
and p53 proteins were detected by Western blot.

4. Transient transfection method was used to establish the EZH2 low expression
and over-expression HepG2 cell model, and observe the regulatory relationship
between EZH2 and ATM/Chk2/p53 pathway.

5. The co-immunoprecipitation technique was used to detect the modification of
H3K27me3 in the ATM promoter region of HepG2 cells in different treatment groups.
RESULT:

1. Effect of ionizing radiation on HepG2 cell cycle, DNA damage, target gene
transcription and protein expression

G, phase arrest occurred at doses of 12h and 24h in HepG2 cells irradiated in a
dose-dependent manner. The focal numbers of YyH2AX and H3K27me3 were
significantly increased in each irradiation group compared with the control group, and
DNA damage and H3K27me3 expression increase dependent dose. The expression
levels of EZH2 and BMI-1 mRNA in the PcGs family members in the radiation group
were significantly higher than those in the control group; The expression levels of
EZH2 and H3K27me3 proteins were significantly higher in the radiation group; The
expression levels of ATM, Chk2, and p53 mRNAs were significantly higher after
irradiation. The expression level of ATM and p53 protein was also significantly higher
than that of the control group.

2. Effect of radiation on cell cycle, DNA damage, target gene transcription and
protein expression after inhibition of EZH2 enzyme activity

After irradiation with different doses of HepG2 cells, 2umol/L GSK126 was
added to inhibit EZH2 enzyme activity, and G2 arrest of HepG2 cells occurred in a
dose-dependent manner, and G2 arrest was observed in IR+GSK126 group
significantly decreased compared with IR group; Immunofluorescence results showed

that the number of focal points of H3K27me3 was significantly reduced in
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IR+GSK126 group compared with IR group, while the focal number of YH2AX was
significantly increased; Gene expression results showed that the expression level of
EZH2 mRNA in IR+GSK126 group was significantly higher than that in IR group.
However, the expression level of H3K27me3 protein was significantly decreased. At
the 6th hour after irradiation, the expression levels of ATM and p53 mRNA were
significantly increased in IR+GSK126 group compared with IR group, but the
expression of Chk2 mRNA was not changed significantly; However, the dose was
8Gy after 12h. IR, GSK126 group compared with IR group, ATM, Chk2 and p53
MRNA expression levels were significantly reduced.

3. Effect of radiation on the expression of ATM, Chk2 and p53 in EZH2
interference and over-expression

The results of immunofluorescence showed that the number of focal points of
YH2AX increased significantly in the different irradiation dose groups after
interference with EZH2, while the number of focal points of H3K27me3 decreased
significantly; the gene expression level results showed that EZH2 mRNA expression
level interference irradiation group and the simple irradiation group were significantly
decreased. The expression level of H3K27me3 protein was also decreased. The EZH2
MRNA and H3K27me3 protein expression levels were significantly increased in the
EZH2 over-expression irradiation group compared with the irradiation group. The
expression levels of ATM, Chk2, and p53 mRNA were significantly higher in the
EZH2 interference group and the irradiation group than in the irradiation group 6 h
after the irradiation; 12h after irradiation, EZH2 interference group ATM, p53 protein
expression levels increased significantly than irradiation group; After EZH2 over-
expression, ATM, Chk2 and p53 gene transcription and protein levels did not change
significantly.

4. Modification of H3K27me3 in ATM promoter region in GSK126 treatment
group and EZH2 interference group

We selected three H3K27me3 binding sites in the -1630 ~ -774 region and 719 ~
3475 region downstream of the ATM promoter and detected the expression of
H3K27me3 by using the ChIP assay. We found that the siEZH2 and GSK126 groups
and the ATM promoter region H3K27me3 The level of expression is significantly

reduced. And the expression of H3K27me3 was the most obvious in PP4 loci.
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CONCLUSION:

1. The ATM/Chk2/P53 pathway was activated in ionizing radiation-induced
DNA damage response in HepG2 cells.

2. EZH2 methyltransferase inhibitor GSK126 promotes ionizing radiation-
induced DNA damage by reducing H3K27me3 level of expression.

3.The key genes EZH2 participates in DNA damage repair by mediating
H3K27me3 in the ATM promoter region.

KEY WORDS:
lonizing radiation ,DNA damage, ATM/Chk2/p53, EZH2,H3K27me3
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B4, ATR &5 —Fe QA AR R R A, BE5 ATM KU ThkE,
— EEOE, ol DAUBERRAG R CES (ChkD), JRah(E S SHuk, R4
SN AR 3L, SR, ATM 7 B0 A B AT i B R 528 3 | 5 ATR
RAF M ATM A DSB [k, 1 ATR J2 05421 SSBs B %8, DNA #1
fiJG ATM BUEHE 2 i 2 (Chk2), 1M ATR BSIE & s B 1 (Chkl), J&
7 DNA F13 15 5 W 4% 0ol %, B ATM-Chk2 it ATR-Chk1P%,

ATM-Chk2 7E DBS K& Ja L2V, B RmERil ATM, I m) i A%
Bl {5 5% Chk2, Bfij5 Chk2 #iii R EGAE Cdc25A, {ff Cdc25A iz LI
HEFIE R, M5 Cde25A FiHE T Cdc25A JLikiEis CDK2-cyclinE &
CDK4-cyclinD &4, M 1Rt N4 224> 2451010 A ATM 7] 38 5
Ffb Chk2, F¥E p53 ok HE:MEERIL p53 253 DNA #f5EE d. p53 &—
PRSI . EIEF T, ps3 B mEAFE IR M. BT Mdm2

(AZEFH HIm2) 5 p53 454G T LUMERE pb3 78 & 1 B 1132 Z AL &,
FirbA p53 3@ H LHAEF MKMW E . DNA #5251 ps3 MRk, Mdm2
Beefire) pb3 AU/,  p53 IBFHIE %, AR B —EIREER p53 [ I T F
S N S TR A M AR . p53 S AR R BEHLHIR MR . B — T LA
DNA BEHEH, il p2l Slife kR i 5ok i S 4t i i it . B L,
p21 ¥ p53 Wi f5 AT LA G1 / S-Cdk 1 S-Cdk E41, (H4H & WFHE Gy
M. K, Wil DNA SR AREERE S, p53 o] LURZhJE (5 Silk, 5840
RAREFEET M, TR L
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A poptosis G 1 arrest

Figl.3.3 BEREHEA T ATM-Chk2 B E

ATR- Chk1 7£ SSBs f=E Ja KIEAEH, SSBs KAEJG, ATR B s 2k im g
& Chk1™l,  Chk1 JEiL iRk Cdc25C (¥ Ser216 7 i HdbAT o iy iR 44 4,
M 51 2 20 BT 47 S 4k, BERRALA Chkl i a] LU s WEEL #%
B Cdc25C JEAT A, A4 A fA BRI E G2/M 38l

fE&4: DNA L%, DNA #3053 A A R T KENIBEAE 5 &
H, Wk T ZFMMiEE, Ll ATM R B R G E N EE. Kk
FORIE AR, 2 S0 20 ) SO A et PR B R SRS R 0 OB rh, ATM 2 2
TN, 1 ATR RIEER R T ATMEE %,

1.4 ATM

1.41 ATM&H

ATM Zrht i %> 1 & 350kDa 8 H, HH 3056 R F ML, At Getafk
11022.3 8 I, J&THEHEBEALEE 3-SR ik (PIKKs) P, ATM
WA TS M8 EATZM N i3] C i) HEAT EEI. FRAP-ATM-TRRAP

(FAT) 3. ¥l (KD). PIKK 77 (PRD) Ml FAT-C ¥m (FATC) .
HEAT 3 S E 405 3 NBS1 1) C ;. FAT Z5H93805 ATM Il 45 K 4ok B
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YER, LifaE ATM H 5 1#) CimXis; KD 455 ATM BlE 00 Tk 58 %
] PRD 1 FATC 53 TR KD Z5itgid. RE ATM M RIEKifiE, H
= HATA ATM B % 5 DNA-PKces JE& AL, B Sk AT B 2H B I H A 20
DNADPZ

1.4.2 ATM 7 DNA #5565 F HK/ER

Louis-Bar 55 1E, ZHT ATM JEHNRETHM, &—fRATER Gtk
ERRR B . BERIH R, IR, BAMmEY K. A
SRR N S e Sy ek 1 = 2558 1963 4F Boder and Sedgwick &I AT H K&
LRGN E B PO IR, (AAEIEZBR P EERE,  RYEE 2 AT g
R GUER Y, R, WS ES KB Louis-Bar 45412 H
ATM H[H 58458 B 2 G 3 P> =0,

ATM TEIHGIFI4E 1% DNA $14515 5 J )3 3/ DNA #1852 it 4 B2,
HOBR TRl T DNA G FEEERT, % ATM EEKE=Fr X2 54010
DNA &5 . AATM RIVEAGAH M RN A, X SR IR S @k EE A M
%, —RBPGE Chk2M™, Chk2 @it MR 1L p53, S ENMTE IR m 2 sk i
ARG B A R . R0 Chkl, WEALJE ) Chkl @216 CDC25 ff) Ser216
7, AT FFE CDC25 [istE, 24 M-CDK FIZi%, 5 40 39T o0,
B.ATM AT 45147 DNA HIZET: 3244 8] (15 5 kAR St AT 18] B9 AH BLAT 2
i FEGU R T, C ATM SR ARG T IHISSER B (A 0:  Chk2. c-Abl,
A1 p53 &, URTTAHA ARG R, A DNA fE B TR A, 0454 DNA i
(-

£ DNA HiEEd, ATM ML A AL 20 52 3] 2738 B AL .
ATM JE 3T X3 DNA &5 KA AL, 42 % 1 Sk 2900 R 40 e i e ‘2 7
ATM JE 307X RAERFFLE K DNA FIEALEE, it 73% i s e SRR ok R
ATM £ [K 5 37 X 3L DNA AL, T Hax A B4 K5 ATM mRNA J ik
AR KK 2 BFEFASE (p <0.001) P, [N, 53%HFLARE AL ATM JE
DR/ 3 7 A K PR B B T, i ELAE 1 e R LR 78% 2B
ATM ZE ] ALK T
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DNA #5453 A LA UG JiE 2 A2 (1) = BB e I 2 — 10 ©3, Ak DNA 8526k
BEBHE T N VF 2 e A AR SR RN EE 2. AR DNA B R GkEE, DNA HifiZHid
2, XA ER DNA #5210 DNA S HIE R AR 1R, 071 R 0
e FIIREARA S, BT LLIRATHEI ATM JH 8 1 X 38R £ 1) DNA FEELTE
DNA 5 i 8 =2 ik B 2R

15 AEBHFEILE DNAHG

15.1 HEHHFEMN

R B e At i Strahl A1 Allis $2 H 141 88 (B gm0 46 T B
HfRN: fE—AEZANAEARD ERRFR B, KRBT LUK
FRCRT R (R i, R] B AT AR R R 1R SR A 5 R AS [ 1 T i A A B8
E. SERIUTE K DNA 1B %%, Tk 40 dviz A1 4L 8UR T 1A 42 Ja 11,
HE AR OHE G 5, R FEEERER R E A,
AL NURR, sy 5 2A (H2A), H2B, H3 fil H4. HiEl, HEABHERH
HEAGB . BB BERRILAS AN RAB IS

R A PR R E LR B . DNA 0% B 15 1R KR kT
PP A R 30 0 R 2 S L AR R . R A HAEHEIR (KD RRSER (R
WAL BRAEFEAL, B L TAEA H3 M HA i ik e 1Y, SR
AR E A P IALA S A H3K4A. H3K48 Fll H3K79; 53R LT K4l
B I AL S AR H3KO A H3K27 o« B RTF R T, AN[FITEHE A 2H 88 1 P 4
WRE N S S FE AR B AR EEW b, AT R 6 FUE R
o WA E AW ERE FoRIX 7, M BRARE 2 R AT LUK AE B R EEAE (mel).
THEAL (me2) FI=HIEAL (me3) 78, [k, SRR Ak R X
SN FIA VR FBAFAEA R 22 5, 0 H3KO (1) me2 Fl me3 4 & B £ R T 2R
M9 MR, H3KO F mel 4 A BIL 3 R B AR <10 7O,

152 HEHAFHEILS DNA #Hifh

HEAFRBOHIUESE 225 7 & MERREMHE. Valdie Borde 575
FRIAEHEEN1E S T SPR-5 & s 4 % 2 DNA Hif5 X 3k 4 H3K4me2

7
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ek, ARG AL H 2 DSBR BE HE A DSBs XKL, MIififE
i DNA #ifis2 . Williamson B 7KW, B4R A K DSBs A1 bn
H3K36me2 ff1#ik, MIfM#H%E DSBR & [l NHEJ {2 & & 14117 DSBs #iifiif&
U2 e /N BV AR AT 440 v e B4R T H3K9me3 55 Tip60 454, e fd
ATM %, i fil & i DNA #4525 %t DSB #7122, H3K27me3 1
DNA #4515 5 b (0 384k S A RS A i, FRATTRE DL A s 5 5 155 3 00 48 g
DNA #i51& 8 7T, %3 H3K27me3 £ DNA #5155 A= 9244F
S AL o

1.6 H3K27me3 &=HpEHThgE

H3K27 RIAEAEZ Al B i 77 50, s B Al . OURR B i = 1 B4z
Wi, HEABIREEAE, HAENAEY)FZIREBERAF: A, H3K27mel 51k
RN FA R, HEEEREZ) X8 H3K27mel KmaRik, wIEdkix H Bk
R eREV, B, H3K2Tme2 |2 AR O AR A H3 Py, St sl s
SR ZE SR A58 7 (non-cell-type-specific enhancers, NCTSE) , Mifij [ (48
B dEE RS R RIA TP, C. H3K27Tme3 A O 4L 11 H3 VAL (ND A&
AHEE R, XP=RIES BRI R A DG, AR R A SR
TR IR IL 2 —

AWFERY], H3K27Tme3 /& P16 FEEVIEM F MR . [N, AT M
AR, H3K27Tme3 WA 5 40 il A Ja A A- I DIAR G, AT N T 4 A
JE TR AR SO, 7 P 4R e o2 B IFNo T EZH2 524 3 $0E 3L ] P2p73
JA B X8, I AEN H3K27me3 KA M5l P2p73 gAMb hn, M4
TR g 570 De Santa 2 A8V B4 1 240t DR 1 7T fik 7 5000 4 P 14
o, XM S H3K27Tme3 HJk/b B AH G . TR AATFF 46 % E
H3K27me3 fE DNA #ifiie Z o /EH, AW FTiE, %%k 4 DSBs i,
H3K27me3 15 RPA32 35E i T DNA $if5i X 4R, #&7~ H3K27me3 /& DSBs [
S FhRE, [FIAT R AL 2 5 2] DSBs Hr,  AHIX AL 1 A B o
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1.7 HEAFEMKEAERS

HIE A REFEFLEE (Histone methyltransferase , HMT) 412K (1&g (1)
—Fp, AT A, BANEC A FE R RS A 2H B 0 R EORE R Tk
3 FR HRrHE A  ALER e — R A R A B E S (MLLS),
B H3K4 R E WA EE (HMTase), 2% 78 SRRV B Lk
g A G B 82 MILLs R AL H3KA = HIJEAL, MTTE HOXs 5t fr#
3, (RHEAIIR IR ER Y, MLLs AT SH AT Pax7 4y, Pl H3K4
H AL BOE AILIR T RE B, Goa 2 LA SRR IR 4 1R 13 R L Rl R
25 H3K9 [ H 4L, G9a W AL i g8 40 il Xl 7 RUNX3 5 3 T X 38 11
H3K9me2, #E i #1# RUNX3 (% 5%, 2 3k ik AP, SETD2 =&
H3K36me3 ME— {1415 (A L B, SETD2 [ 4F2 F 3 H3K36me3 /K7~
B, SECHFIERESREE, B4, PRC2 #l AHILEMAIE T H3K27
HER RN, PRC2 SEWEHE EZH2 (8 EZH1). SUZ12. EED M
RbAp46 / 48. Pasini 25 A\ &K BLAE SUZ12 k2% 1) IR i 41 g F H3K27me2 A1l
H3K27me3 WA LBk 5%, 487 T SUZ12 () PRC2 E &ML 11 H3K27
L Ab B A BT, AH4E Montgomery 28 A\ kB, PRC2 204y EED (kiR
%S H3K27me2 A H3K27me3 f 4Tk, EZH2 FIJEFE RS i A I 4ok
WEFC# R, HAE PRC2 I S bR OB, FESH H3K27 ZHIHE
WA . A HEFRIESE EED-EZH2 S EY7] LUR R 7 42 H3K27me3 SRR F%
PLER H AR ERT, Soma iR 10 & 28 2 B0, B R BILE 7-22% Oy
WRERANSRIENE B 41k LR R IAD EZH2 SET SEMIE R R AR, T
L EZH2 FILE RS T R, BUE H3K27me3 sk, 300 1 4k ke 41
5 A0 94, kB S R ILIX R AR 5 BCL2 Ml TP53 AR IA K I B A,
AT o LR R Y, 2 AT RO 4R R DNA B, KI4LE A
H3K27me3 5 RPA32 3LE 7T DNA i) X2k, &3 EZH2 1 HIIAE DNA 17
UilX 38, I HEIEKT5 H3K27me3 R IEAR, $5 DNA #8455 % 4 J5 EZH2
BEE PR T, SR X 38 H3K27me3 ik, it A4 Mt 03 15 B AR S 3L A,
M %5 DNA s 2 it
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i BRTIR, AL Hgf kA DNA SUEEWT 24, ATM-Chk2-p53 i@ 7E DNA
s E iR EEER . B, M4k 4 DNA XUEEM RS, PcGs Kk A TE
DNA #if5 X Ik 5%, Jf Hlaeidid i H3K27me3 25 DNA #ifjiig R id#e.
ALVEH, TWEEFIDIGE. 5 @0 & RIS, &
DSBs & S AR A AT T KB 7T LAE, (ST & B S (]2 S A AR I
PRA R AE IR A W Hf . ELARBFACIESL, R4 PcGs #lifi p53 [M#RiA,
FEHAEZ R PcGs RikMINISE p53 1 R HAIRE 1, B mm R,
DNA #5145l PcGs it 7] DL IS R4k # H3K27me3 J5 A p53 315 . DNA
i FErh DNA I B ARG, 402 ATM IIRVLEHAE =R LE], A
T LRI R, BRI 5T DSBs H PcGs F A Al il ik
HE AR H3K27me3 J5 &%t ATM-Chk2-p53 38 B4 #E47 2 W45 1%, i
25 DNA 1B . AR F0 45 50K S i B4R 75 5 10 DNA B0t 7L 42 it
DY N TV BIS aE DN L kA E

10



% 2% MHATE

2.1 SEIHR

2.1.1  SEIEST

MEM £5 75 3%
G4 175 (FBS)

B2E MRFEE

2%[H GIBCO A
2 [E MRC A |

B (Trypsin-EDTA Solution) Jb 5T Solarbio £Hsz 5 R 2 7]

WHEER CUPD
PBS

—HEHM (DMSO)
IR =2 € awill

4% 2 5 T i ] A 2H 2] E W

Triton(TM)X-100
FAMEN, NacCl
IR E N, NaHCO;
A

FH

KT

WL

VKBS TR

eIl

R B RE A, PMSF
RIPA ZfEW

| HEE R &
PR R%  Acrylamide
HZ R, Glycine

T R AR SN, SDS

JbE3¢ Solarbio BHE A R A H]
F[H Sigma /A ]

2% B Amresco A ]

JE3¢ Solarbio BHE A R A H]
4 HE Biosharp B} A R 2 ]
b B R R A F]
Jene T

T

T

T

T

T

T

T

% [# Sigma /A

b5t Solarbio F#:45 BR A ]
BB KA TE T

4 e Biosharp BHE A R A 7
& HE Biosharp Bl 4 IR 2 F]
& HE Biosharp Bl 4 IR 2 7]

11
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R, AP

PR HRE LT, Tris-base
MEM 3% 7% 3%

A4 I3 (FBS)

HHEHER D

PBS

AT (DMSO)

1M Tris-HCI,PH8.8

1M Tris-HCI,PH6.8
20%<TBS

30% A L% (29:1)
& 20, TWEEN20
VYR — 2z, TEMED
10> 41

i Jig 9k

ST E S

WEMEE, MTT

ECL &G &
Western Blot i /5 4E )k
Trizol

FH1177) GSK126

9 Marker

Real-time PCR 7%, TAKARA
W&, TAKARA
24 i ) SRS X7
DAPI %7k

BRPTA A-H2AX itk
FITC FRid £ =41

% At Biosharp BHE A PR A 7
BT BAR R A PR 2 7]

% H GIBCO A

FE MRC A

It 5t Solarbio £H3 A R A #]
2 Sigma A A

S[E Amresco /A 7

Jt 5t Solarbio £H3FH FR A ]
JbE3¢ Solarbio BHE A R A H
1t Solarbio A R A ]
1t Solarbio B A R A ]

% E Amresco A 7]

B BAR R A PR 7]
1t Solarbio A R A ]

S [H BD 2 ]

%[ Sigma 24 )

%[ Sigma A )

DR T 20 B R B A BR 2 7]
% [H Santa Cruz A 7

1t 5 Solarbio B} £ F R A 7]
2 Invitrogen A &

S [H Selleck A 7]

Jt 5L Solarbio B A R A ]
FAMLTE CRiE) AIRAH
FAEMLRE CRiE) HRAH
TLIR A A A A7 PR 2 7]
b5t Solarbio F#:45 BR A ]
%[ Bioworld 2 ]

2 [E Bioworld 2 7]



% 2% MHATE

TRITC tprid Fhi b 4t
TRITC trid Fhife — it
F it N H3K27me3 Hifk
RPN EZH2 Pk
I p53 Fiik
RPN ATM Hifk
BT p-actin Hiik
HRP “E4t B — 471

HRP EHi R 91
Lipofectamine2000
JFORL R B IR

RFect /MZ IR F% Gk 711

2.1.2 FESLIOFEM

B
RAFE
EP &
Begem
RS
g
Rl
I
mIE
24t it 51|
—IRVEJESS
6 FLAR
96 FLAK
24 fLHR

2% [ Bioworld A 7]

2 [ Bioworld A 7

S [H CellSignaling Technology /A &
S [H CellSignaling Technology /A ]
2 [E CellSignaling Technology /A ]
% [E CellSignaling Technology /A ]
%[ Santa Cruz A

<[ Bioworld 2~ #]

2 [E Bioworld 2 #]

%[ Reagent

B RIR AR A R A

M EREYRH A RA A

T AR PR 7]
T AR R A 7]
T BAEYRHA R A
T AR R A
TN BRI PR A 7]
TN BRI PR A 7]
[ Gilson 2]

L5 CAHBE A IR A
VL5 KA AT BRA ]

£ [H Corning A H]

% [# Corning A 7

T AR R A
T BAEYRHAT R A
T BAEYRHA R A A

13



AT &

PVDF i

= R IR A

A

200 H Je Jeid g
TR I A

52 TEIEAR

2.1.3 EELIGINEE

T [ 2K T
IKF-RE IR
RARE L
4°CUKFH
- 20° CARIR VKA
-80 CARR VKAH
THEEF TR
CO, H5 7746
T2 B AR
DT e
3 LKA
151 7 2 e
HIVKAL
Vortex-Genie2 i iE ik 7w
Pico&Fresco & & Ol
It 2 e s A5
BEEARAX
Epoch 4% B2 g i B2l e A
T E IR A
FEIR K I B

4 [E Millipore 2 7]
i [E Carestream A ]
%[ BD A

3. Corning A7

KA AR BB 7 23 PR 22 7

TLIR RN TIT B E 4t

H 7% Yamato /A 7]
TLI5E 1 AR DR A #]
TLIRE 1A DR A #]
T R A
T &R A
H A Sanyo ]
ANt iae
H 7 Sanyo A &]
H 7 Olympus A ]
H 7 Olympus A ]
S [E Bio-rad /A

H 7 Olympus A 7]
= B NEE /N
% [H Scientific Industries 2\ 7]
14 [E Heraeus A )
S:[E BD FACS Aria /A #]
% [ Bio Tek A
% [ Bio Tek A#1X
Hh E AU B AR AR PR A 7
o ] M e A PR A ]

II

II

14
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%t 5E & PCRAX 2£[H Bio-rad /A ]

PCR 1% 22 [# Applied Biosystems A ]

X I ARSI [ Hh [ AR ]

ACCMLAB H 1K {8 % Sartorius /2 ]

X G 5 X X-RAD 320i X S£[H Precision X-ray, Inc 2 ]
LB KIEPANLIRAE: (bR AIRA A
2.1.4 WFIECHI

2.1.4.1 HHHIEE R ARG B #) :

(1) PBS
200mL 47K 1 7 PBS, J#%4], 120F=/% 30min, 4°CI{R77.
(2) MEM ;375
[f] 1L 4K 148 MEM #oR 855725 ) 2.29 NaHCO3, #ii#HiRS], ##
e RITE, 4CHRT,

2142 SPERIGSLIAR SR BLH -

(1) 0.2%Triton(TM)X-100

7] 50mL PBS i\ 100uL Triton(TM)X-100, &5 iR~

(2) 2%BSA

1] 10mL PBS H1 i\ 0.2gBSA, Hif#liE5], 4CIRAT.

(3) —¥i. =t

H PBS Mk, BRI TZ UL - PRHEREI LLOIBEAT MR, 4 CIRAE, ik
JGORAF o
2.1.43 Western Blot SEHAH IS IRFIEEH1 -

(1 EFEZM (5>SDS)

PH & 6.8 fJ 0.5mol/L Tris-HCL2.5mL;DTT 0.39g;SDS 0.5g; R 0.0259;
Hif 2.5mL; JRA1E WK ERE 10mL, 025 1.5mLEP &, 4CHRAT.

(2) HIKZMIR

H& 8 14.49; SDS 1g; Tris-base 3g; 1000mL MK, =HiE{RAF.

15
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(3) LRI

3g Tris-base ; 14.4g H&#2: 800mL X(Z%/K; 200mL HEE, 4°CIEFE.
(4) TBST

S FIAB4E KK 20<TBS #ifk i 1<TBS, 1000mL 1x<TBS Ji 1mL i3 20.
(5) F M

1<TBS 100mL fn A RE W 59, B 5%3 AR, -20°C IR AT -
(6) 10% i i i %

0.2mL #4lisKk N 0.02g i Fis:, IR .

2144 MELRAFEE

(1) LB [h45; 75 50 E

] 500mL (Al K 4 Sihn N 5.00g NaCl. 5.00g JiE#E 1. 2.50g £t
5.00g Bflakr, A, mEKE, FrEE TR 55°CRINAERE Amp, & /%
WEH 100pg/mL.

(2) LB kIR

1] 500mL #4li/K i\ 5.00g NaCl. 5.00g 8 A k. 2.50g B2 EE, JE%41,
R K, AR N RER) 55 CHRFIMAIE & Amp, BHRZIKREHN 100pg/mL.

22 SEWTTYE

221 YHpuEEsE

AHHEANE HepG2 M B il i RHMEEY A 7], M MEM B55R3E (5% 10%
IRG A I35 & 1% ERE =W, 1E 5% CO,. 37°C A NMERBEFRAH PR 77,

222 X&HEE

KH X-RAD320 AR (EE PXD) STty g, BREF %14
JE 180Kv, HLjE 12.0mA, #ERZFE 70cm, =% 1.0Gy/min. i%£H 4Gy f1 8Gy

N AR IR &

16
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2.2.3  ZHA A BRI vE

(1) MSHT— KPR, A 10cm FEEFRIL, &A= IR 40 B 20N
510° PN KA, —ANASRIRS AL, — MRS+ GSK126 41, 4FZH PN ]
R12h, 24h; 6 ANMEURFIE A8 0 Gy, 0.5 Gy, 1 Gy. 2 Gy. 4 Gy. 8 Gy,
B4+ GSK126 41/ A\ GSK126 [ A 2umol.

(2) USELNHE: TERFFRAE ISR 12h F1 24h J5 43 AR STD, W B 973,
F PBS ¥ 1 X, JI 2mL & EDTA HIEgHAL, IR0+, 1500r/min
5min. FEAIA 2mL PBS = £ 3L 40 i i it

(3) HRERBSEIIATWAN 75% LB 6mL [H52 (2/MZEIRD , 4CTHRAT

(4) WP [ 5 FIFEASES 0 2000 r/min, 5min, 25 FH ¥ PBS ¥—IX;

(5) 1 200uL PBS H &, HEHRZ 200 HEM I ERIR N+

(6) 2 J 4% HE 200 Mt ) 0 G 000 3k 750 5 U0 P 5 10 5 R AT, i X AR
100puL RNaseA , /K¥G#H/K¥E 37°C 30min, FhI PI 300uL J8%), 4°CH#EY
30min ; ALK, UK 488nm, ZLEIOL,

2.2.4 CCKS8 ERMIFPHIF GSK126 Xt HepG2 4 i i & 14:4E F

(1) Kb T HAE KR HepG2 4Hfidd% 4000 MALIH FERFNT 4 1> 96
FLbrh, ARIERFLAEIE 200pL, THEIRIE R4 TR 3% 24h,

(2) BLl&H GSK126 AFMRFERIEEIRHE, WE9: 0.5umol. 1pmol.
2umol. 4umol. Sumol. 16pmol. 32umol, HHAKE = EEL, —PFEX
MR, Wt B3, N 200pL CECE LTS GSKI126 HyEFREL, fHIRIGFRAH
7% 72h.

(3) W 100pL 3%, 4L 10uLCCKS, 82, HHMaTmE, T 1h.
2h. 3h J& FEEFRX LA 570nm AR ORI 5 a AR % 2 E (OD 1K)
THELHIH] FE K 1Cso 1AL

17
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2.25 it

(1) FEFTEE 20mm>20mm - HI I H KK T e 5 S IRIEAE 75%H)
RS I, FH ZZ8KIEYE 5k, mIEKE. BT, ARG 30min Sel B AR
JAE PBS Y, &

(2> BFHziflfE PBS B B 70 AAE 6 FLARSFR I &AL, H
T B iR R e R A L SRR R E S, BRFLEEFE 4000 A4, 18
B FRAE TR

(3) 24h JaKkH X-RAD320 AVHEIACH 4 AT 4 Gy. 8 Gy 4= 57
2, WS RPN 2umol/L 1f) GSK126;

(4) LFR 5 HI40 AL 2mLPBS J&¥E 3 ¥k, £k 3min;

(5) HFfL 2mL 4%% 5 FE[E 2, 30min;

(6) HfLH 2mLPBS &Pk 3 &k, &K 3min, ZJa#EfLIN 500pL Triton-
X100 &4k, ‘=& 10-20min;

(7) HFLAH 2mLPBS j&¥E 3 ¥k, R 3min, HIA 1mL 2%BSA =& 4
20-30min;

(8) 43NN B FBLTF 1 —$T yH2AX A1 H3K27me3 200pL, 4°Cid 7

(9) HFLA 2mLPBS 5% 3 K, BEK 3min, AKX A kR iE 1
91 200pL, FEiEEE 1h;

(10> #:fLH 2mLPBS i&¥E 3 X, HFK 3min, #:FLIN DAPI G4 200uL,
% iR G Smin;

(11> LA 2mLPBS i&¥E 3k, HHK 3min, KA B, FHPUROETER
B AP E e E RS b, 4°CHUE 30min JE1E IF B 2Ok s 0.

2.2.6 EZH2 T3 RNA 4ifuiasi g s

FH RNA [T% .
hEZH2-siRNA1 GAGGTTCAGACGAGCTGAT
hEZH2-siRNA2 GCAAATTCTCGGTGTCAAA
hEZH2-siRNA3 GAGGGAAAGTGTATGATAA

18
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(D 4iMgefl: 6 FLIBFRI, 403 1-1.210°4L, I 25mL B4R
MRGFRIE, 5% 24h J5 4 % FE K ME 40%:;

(2) siRNA-RFect %4 4L it il 5%

SIRNA R : 250uL TG I i BE 77 2 +3uLsiRNA

RFect #iBEi: 250uL G MLy 1% 77 2+ 10uLR Fect

BEIREA], iR 5ming 4 siRNA %ﬁ?ﬁ—'ﬁ RFect MR IR S, IBHEIR
&), =i 20min;

(3) BAFLAIIA 500uL siRNA-RFect ¥ 4Lk, BRERahHE#R, R,
fEIR SRR IR 36h, TERMEMMIRS, KB RBE, AfGEmEs.

2.2.7 EZH2 IFREHHAERIE

2271 NRIXFARHY H GETRIEFRA pLNCX2, RIET BT TRZFE SR
I

(L il LBFH (L& Amp AR ;

(2) I 1.5mL EP E I S0uL 22840, BTk b, Fincamredr
R R 20ul, YRZ), UK EEE 30min;

(3) 42°C/K, #HARTT 90s, PRI HE UK I 3-5min;

(4) MARNEHUER LB MAE A ImL, W5, 37°C. 180rlh, {4
RS 15 IR IE TR [ HTAE R P SE R

(5) [FEA Amp HIAFR I LB Ptk _Ehn 100ul BR, 3556 Am;

(6) FFRRIRARTFRAL S, 37°CHIEE;FE 12h-16h, HILHET;

() EECKAMF TR ETE T 4mL 58 Amp JLAERK LB ks 373
v, 37°C, 150rpm/5h;

(8) [ 200mL % Amp ) LB AR FRMWH A 50uL K, 37°C,
150rpm . U HH A B R ORAE 5 LR 0 R AT IR 42 L

2272 TRIEFRHIKR

DAY 1:
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(1) [ 50mL B n 200mL B, 5000rpm &0 10min, 2 FiFik
BEWAA

(2) fnA 10mL Solution T &, WiEfE%; FMAHEK Solution II
20mL, ZZ1BmifEIRA, =i\FE 8mins k4NN 15mL $EETTIAH Solution
I, BEifEEs), vk EjCE 10min;

(3) 4°C, 8000rpm E5.C» 15min, H & K 5 iR ZE A MFIEN 50mL v 5
PRI YE BIEs IO 0.6~1 fHARR R EE, HIENES), -20°CYLVE 30min;

(4) 4°C, 10000rpm, &0 15min, 2 _LBiF; 0 2mL 70%ZEEEME, 4°C,
2.0 10000rpm 15min, % BJE, B2+, BT RIB@EH S HE K 15min; 0
3mL DDW #f# DNA JiiE, FERBITA K 50mL B.08ds ISR 1A 1)
5M LiCl ¥ %7

(5) 4°C, E5.» 10000rpm 10min, ¥ _FiEWEEH 50mL =089, i
SRR (6mL) FAEE, RS, -20°CYTYE 30min

(6) 4°C, 0> 10000rpm 10min, Z: E3f,  2mL 70% 2 VL BE K TiE
4°C, 10000rpm, E§.C» 10min, % BiF, @041, FHAEHET K 15min;

(7) H 500uL DDW EfEUTIE; ¥ 3] 1.5mL EP &, MIAZLIKER
20pg/mL f) RNase A (4%l 1uL 10mg/mL RNase A) , 37°C/Ki¥, < 30min;
£ hin 500uL PEG8000-MgCl,, VEZ), 4CUER -

DAY 2:

(8) 4°C B> 12000rpm 20min, 2= B3, BIF08ET

(9) HEYUEY, hn 500uL 70%ZEE, 4°C, 12000rpm, E5.0» 5min,
HE W, £EE, REEL 10min, H 400uL DDW EMRITIE, WITHLS

(10> HM /& Uil (25:24:1) #itEH, RIZUES, 4°C12000rpm
B0 15min; WEE BIE T 5 —8 T, BEE BBk, =R 213 (KR TS
I

(11> A 1/10 #A#K) 3mol NaAc (PH5.2) , FINFE AL vk 74 1 76
K ZFEDTIE DNA, VK% 30min;
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(12) 4°C, 13000rpm, E§.L» 10min, 2% EiE; 0 500ul T4 70% .5,
PRIk 4°C B0y 13000rpm 5min, 25 B3, EH0#ET, =i 10min, 0
200uL TE ¥ fif iUk o

22.7.3 EZH2 TREFRIFEY 293T 410

DAY 1:

(1) M. 6 LB, 40M%% 8*10° ANMFL. 2mL 85953k, (58 —RIK
2 480 o5 ARURS TR 409% 9 B

(2) 48 geil

A 250uL JCIfiE R 77248 uL Lipofectamine TM2000 ¥ ik

B 250puL JG I E ¥ 77 3 +4pug kL

}

FE Smin, K ATES BIRIRS, MR, R, =IEFE 20min;

(3) KHRAWINBIFFFE YL 293T 4000, FEREUEAMRA, HiRR 75
F5I% 24h-36h, oM G, NSk nis .

2.2.8 FEFKFPRN
2.2.8.1 RNA [{#&E

(1) SEERFEpE: = KH 120°C, 2h;

(2) NTLBEER 4, JeHTA R PBS BRIL 2mL BRMME 2 1k, Z)5
FLIMA 500uL Trizol, FHRMZS R EWF] F# % 1.5mL EP &

(3) HEMA 100uL WEL;, RIZIEY 15s, ## 1 3min. 4°C12000r/min
20 16min, #Fik Smin, W EIERE R L.5mLEP &, BARMANEA)E;

(4) NG FIERFE S AR AR, SENRS), =iEi#E 15min, JiE
RNA;

(5) 4°C12000r/min &> 15min;

(6) IR LG, BEMN 75%M 48 1.2mL, PWHEIEH K, IR
8000r/min , 5min;

(7 BUR 2, T4t -3 E )5 5min;

(8) A 20uLRNase-free 7K 55 5 A il ;
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(9) %M Bio-Tek [J Epoch Tl LBAZ IR B A 70T, 7 BAR I RNA K ;

2.2.8.2 JHEER
(1) Behl 2 BRIk H 2H DNA 1 [ R
5>gDNA Eraser Buffer 2ul
gDNA Eraser 1uL
RNA Iug
H,O up to 10pL

(2) M2 42°C2min —4Coo
(3) FC il I8 4 55 )

RT mix 1uL
RT Primer 1uL
5>PS Buffer 4ul
H.O 4uL
J B L 2 DNA 152 378 10uL

(4) %A 37°C15min — 85°C 5s — 4°Coo, 157 cDNA {5 &2 520 i
F (A7-20°CHR-17)

2.2.8.3 Real-time PCR R

(1) RMAKRFR 250l

SYBR pmix Ex Taq 12.5uL
Forward primer (10pumol/L) 1.0pL
Reverse primer (10umol/L) 1.0pL
DNA 54 2.0uL
dd H,O 8.5uL

(2) N 25PE: 95 T 2min—iE Kk 95 T 55— FEAH 60T 30s,
3 40 MR
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2.2.9 Western Blot

2291 EHAEE

(1) BCFIFoK B4R, JEUEPIIR, BOGEREENA 1mL PBS;

(2) W kr PBS AN 1mL PBS, FH 20 & & T 4n fe, K LN 2
1.5mLEP &, B 12000r/min, 5min, WG EiE;

(3) WkImanfueE, AR 5 REAERRY R (Wl: 200uLRIPA+2uLPMSF)
BTk LR, B 5min fE3RG % LR 15s, LRLE 30min-60min.

(4) 4°C &> 12000r/min 5min, HL FiET 1.5m LEP &, M T /a4,
-80°CLRAT

2292 EAWRENE

K BCA 27 & I € 771

(1) 25mg/mL {8 BRI RECH]: 1) 8 AARAEE T in 1.2mL Az Rc i)
W, IRAIRIWT

(2) 0.5mg/mL & HFRAERECH]: m#rE) 1.5mL EP & N 980uL PBS,
20uL 25mg/mL & AARMERIR S &, -20€ KIHLRAT

(3) BCA TARMKECH] « MRIEFEMEE, 4% 50uL X7 A+1uL B(50:1)ECH
EH BCA LIEW, 7R .

(4) ¥ 0.5mg/mL & FArdEIZ 0. 1. 2. 4. 8. 12. 16+ 20uL JFFE 3]
96 fLER 1, PBS & F] 20uL;

(5) (ARG FLA N 2ul BEEAE, BRI 18uL PBS £M 2 £ 20pL;

(6) FEFLIN 200puL BCA TAE#, 37°CHLE 30min;

(7) FBEGFRONE AS62 K THIMOLRE,  IRAEHIE R ML, 15
B R
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2.2.9.3 SDS-PAGE HBC#

(1 Bl Wea B e 77 -

12% 70 B | BYIRAAIK 10%77 B %
SELN A 5mL |10mL |2mL |4mL |5mL |10mL
/K(mL) 1.6 3.3 1.4 |27 20 |40
30% P M i (mL) 20 |40 |033 |067 |17 |33
1.5mmol/L Tris ## (pH8.8)(mL) 1.3 2.5 — — 1.3 2.5
1.0mmol/L Tris ¥ (pH6.8)(mL) — — 0.25 |05 — —
10%SDS(mL) 005 [01 [0.02 [004 [005 |01
10%t R BR B vl (mL) (%GR | 0.05 |01 [0.02 |0.04 |0.05 |0.1
TEMED(mL) 0.002 | 0.004 |0.002 | 0.004 |0.002 |0.004

(2) HIFEFF

INES

2)fill # 73 BS I - AR P 2 R 3 7y TR R A B T 2 LRI 2 B, 2 R T
H R IR DGR Th AR DOINAR RE B, RS), fEBORIRABRZ RN, H
B e 5 T PR 5 2 1em BRI AT {520k

TG M EIMA L E TR, F5 70 BEBEHELR .

4)20min e WLEE 7y BEIHRER 5, 9 22 B 1K, HTUBARIR T

B)fill #- i A e, 2 MAC 5 Bl s kR P B AR O B INGR AR T, AT, A
S IR I B ) — O 208 I N R AR J KR 1.5mL, B B3 ARG 1 470 2 7 B 3 3
WREGERR T, G R, SRR AR

B)E 5, ZeARI S IR Tk, R AUk 4C
2294 H¥k

(1) EAFRRES: R DR EFRE -2 Rredh S RS riiR ],
B2 EREG B R 1< Z )5 SR E 542 1% 100°C 3-5min;

(2) R Ut i 26 21 L pk R o, 1) PRS0 T IS 1) PRV S R, AR N DR
400mL;

(3) ZiFr EAE, ERERERE SR S EINEE, AR
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(4) Wk CEHE) R HEE 80V, 2y 20min; FEmBEATEE)S, 15
P 120V, ERIGURLRE 7 80 i 5 1 F Pk, £ 40min;
(5) EINBEEH, VIR EHIEER 7y, NN — BRI

2295

(1) B R, #BT3E 24 K/ PVDF

(2) ¥JEHT 30min H#4BY4F (1) PVDF JBIR AL B, (05 IR
TR AR AR IR AR R S v

(3) flr)z: BRI (BB —igd— 24— 5K —PVDF "z
RG> WL (FD o BB, IEAE B M0 IR UK SR 7 1k 2 5 A
=K.

(4) $ZEHEJHE 90V, 90-120min;

(5) WLELET, SCHIHIR, HGHREGE, AL E 2min, #EBN
o BIITRL, BETHEMFKN, KI5 HEBK 28 SR,

2.2.9.6 B GLER N
(1) F 5%t Pt PR 2R A IRAE IR AR IR L 1-2h;
(2) W HE AW, HEeSmBgm—iims, SEEKRL thET 4CHR;
(3) F TBST ¥l 3 ¥k, % 10min, Z S IIAMR K =30, ZIRFZHE 1h;
(4) TBST ¥/ 3 ¥k, 4K 10min;
2297 ECL Bl
FERG = P HAE, BUEE ECL AL TFEALK W L, &bk 2min, FW/K4E
Bk 2 R, SR ARG R I AR X 6 A AT IR
2298 RBEEEDH
Western Blot %7745 %% B Image J 3R A4 HEAT K 43 #r
2210 FEFREEIITEEAR (ChIP)
Dayl
(1) R 4Bl 3] s0mL 85048 d, 1600rmp 5.0 5min, #

BREE TR
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(2) BN 19mL 1%[F) S (1mL37%F #5+36mL PBS) 4730 Bk,

(3) 37°CH#HE 10min;

(4) oA ImL 2.5mol HZ ., 15158, =i & 5min, #&30;

(5) R FH e

(6) ¥ PBS BEMIX, X J&5e 48k PBS;

(7) hBA Szak’s RIPA buffer, ##% &V EH ) 156mL &

(8) AmL BT, ®ER 158, 17155910, ThE 30%, &SN(AEY
84y 30 Fp. JER: EUK FRME.

(9) #HBHF G2 1.5mL & 9,12000rmp,  10min 2.0 ;

(10) ¥ EIBEWERZIRE T, ORIFFEMAEDK b

(11) BCAIKEE, BSA#r#EM, LA RIPA buffer 1 9Xf 4 ;

(12) WP BRI 2GR 2y 500ug, I RIPA R MIAR] ImL. Hr 1%
FESAER Input 4, fRAFAE-20'CHE

(13) FJ RIPA ¥ Protein G magnetic beads 4 ¥, &/MFEfh 30uL beads,
A 30uL RIPA;

(14) BAFESINA Spg FUAAT 5ug 1gg, 4°C Jéks 1-2 /N

(15) JnA 30 pL Protein G magnetic beads, 4°C Jig#4id 7 .

Day?2

(1) Put samples on magnetic beads, %% Fif.

(2) ¥k beads : RIPA #{%, Szak’s IP wash buffer ¥t 4 X, RIPA FFEHIIX,
4°C JiE%% 5min, 1mL ¥EW;

(3) VA1) TE VMg Ik AT Z gk

(4) #kr L3, 100 puL TE, ®AMFESIIA 200 pL Talianidis Elution buffer ;

(5) 65°C §%H 20min, AR Smin IEHEFE S —IX;

(&) K HIHWRE R E T, dFbrid, A 12uL 5mol [#) NaCl;

(7) WUEIfRSZHE 65°C, 5 /N s

(8) JA 20ug proteinase K , 45°C % & 30min.
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(9) #E% PLG 4, 12000rmp &0 1min. EEESEERE PLG B, N
300uL Phenol:Chioroform:Isoamylic, J#Z17E%, 12000rmp, 10min &.r;

(10) ¥ LiEZHn EP &, Jo 30uL 3mol AcNa, 750uL JE/K ZHEE,
YE%], 12000rmp, &5 20min;

(1) #ELiE, B 70% 48—k, 12000rmp, &0 10min , R
990uL, HsxH 10uL /F25x .

(12) g+ DNA, JiA 30uL /5 Hs K 5 B nuclease free water

(13) 37°C J# & 10min J57E% -

(14) Realtime-PCR 7 #7

ChIP 588t 5| 741 -

Targetname  Forward primer sequence (5° to 3°) Reverse primer sequence (5’ to 3°)

ATM PP1 GAACGGGTGTCCTACTGTAATC  GAGCTATCCTGTGCTCAAACA
ATM PP2 TTTGAGCTTTACCTGGCTCTC ACTTGTCTGTCAGGGTGTATTG
ATM PP3 CTCTACACTGGACGACGTATTG  CCTTCTAATAACCCGCCCTTAT

ATM PP4 GCTTGGGCTCTGGAATCATA GCTCACCACAGGTCAAGATTA
ATM PP5 TGCCAAGGGCAGAGTTATTT CTTCCTACGAGCCTCTGAATTG
ATMPP6 TGAGGCTTGGTGTACGAATG TTGGAAAGAAAGGGAGGTATGG
2211 SiiHr¥HE

SEIG P R AR AL BER ] SPSS17.0 AR BEAT Gt A, A sEE A
() Bt OB U BCR AT A48, 24 p (/T 0.05 IF WU 2R/ BB et 228 3
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FIF WL

3.1 ANEFEHEBEESN Y HepG2 4R ALK

311 YRR ERERR N

HepG2 47 45 ¥ 0Gy. 0.5 Gy. 1 Gy. 2 Gy. 4 Gy. 8 Gy [ H 44T,
SrAERRI SR 12h A1 24h WOARAHAR, AR5 SR A J 4 A A e 00 240 JE) 3 A
o GEREIR, BEERETIERRIIN, G MMMt f e, 12h i Gy 40
it L 51 S A (I B ek D, S ATERH R ARAK: 24h IS AL LL B
FELSHF 7] 3 n B SR b, T Gy BB R4k (Fig 3.1.1A. B)

>

B

120 120
%100 X 100 -
3 80 - R 80 -
R S s
i 60 - ]ﬁ 60 -
B 40 - G1 B 40 - G1
HE mG2 [ mG2
% 20 - & 20 -

' 0 - ® 0 -

0Gy 0.5Gy 1Gy 2Gy 4Gy 8Gy 0Gy 0.5Gy 1Gy 2Gy 4Gy 8Gy
ERAE ERNE

Fig3.1.1 A[EFER BRI HepG2 4 A HAEIZRIF
T ASENES 12h ANFEIFIEH A0 A 912240 B.HepG2 4H)fuf& 5 24h AN[RI5H & 4L 40 i 4
AL

3.1.2 X4 DNA 345 K m

HepG2 41437l %5 T 0Gy. 4Gy. 8Gy HLZ4R S, MGG 30min, HlEuét
Kl DNA SUBE KT 245 & yH2AX A H3K27me3, KM RIEEIER, MR

(0Gy 4) NIEHWXHRA, MWEAFEFEHEIHZ N SR LTEH. 451 E
N, SERBAILLE, 4Gy. 8 Gy B yH2AX KI5 GsmfE B m TR, H

8 Gy M ZH 58 iR fE =y T~ 4Gy MU 2H . R B HRS 5 2 HepG2 41 i K A=
DNA XUEEIWTEE, HAE— IR E N, BERET RN, K4E

Hn (Fig 3.1.2A) 5 FREIL, SHEIBMHE, 4Gy, 8 Gy B4 H3K27me3
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% 3

POCH MR TR, H 8 Gy MUNAHZOtmE R T 4Gy MU, HIXFARfurE—
SE B MR 57) B A ST B A R R o, = R iR X (Fig 3.1.2B) .

A
CON 4Gy 8Gy
™o S, et 7
A H2AX : :‘.l“ ': ".
o g '.._
MERGE [N

ﬁlZO A

%150 = 100
T 100 - g
%% 2 60
S 50 - a8 40
I @ 20
> T

0 0

oGy

Y mmaE L

Fig3.1.2 AREIFIEHEBEIEIXT HepG2 A DNA 15 HI S0

T AyH2AX 24K B fE S 5G H0r: B. H3K27me3 AR 1k & B B g i i
* p<0.05, MYFH VS KR .

3.2 EEIEEIN EZH2. BMI-1 K& ATM/Chk2/ p53 3@ AH L HE K
oy )=

3.2.1 Xt EZH2 mRNA FiE/KFHIEm

HepG2 411 il 73 H3E1T 0Gy. 4 Gy Al 8 Gy [ e = 4E 5, WSS 6h. 12h Uitk
4Hf, KM Real-Time PCR K&l EZH2 mRNA [J#%i%A. Real-Time PCR £ 2
N, {EMESTE 6h , SRMEZLAMLEL, EZH2 £ mRNA 7KF S35 57 B
Ham, HZERFEASFE L p<0.05, G 12h F) EZH2 mRNA /K-FJCH
SR (Fig3.2.1A. B) .
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>
0

‘e H HepG2 6h

° 3. P w 15 . ™HepG212h

2 d c

a <zt 2.5 1 2 < T

e o | a2 1 4 .=

g E 9 T

o anl5 A g E

o T oo

2N 14 o T0.5 -

- > N

=2 05 - g

o« O . E O T T
0Gy 4Gy 8Gy 0Gy 4Gy 8Gy

Radiation dose Radiation dose

Fig3.2.1 HEEEHXT HepG2 4 EZH2 mRNA FiA7KF IS
7E: A.6h EZH2 mRNA %k /K F2ZE4{k; B. 12h EZH2 mRNA #is/KFA1k; * p<0.05, [
$HH VS TR .

3.2.2 %t BMI-1 mRNA RiEKFHEm

HepG2 i1 73 74T 0 Gy « 4 Gy #1 8 Gy K HLE 485, WSS 6h. 12h Uk
A, Real-Time PCR Kl BMI-1 mRNA ik, 4558 41&, Real-Time PCR
SEREIR, TEHURE 6h , S5REAMLEL, BMI-1 ) mRNA /K-F 2 3LHH & 17
EHERSN, H 0Gy 5 8 Gy AIEREHSTHE X p<0.05 ( Fig 3.2.2
A TGS 12h (R BB SR, (H 8 Gy 41 BMI-1 mRNA /K- . 2% 1
fn (Fig3.2.2 B)

>
o)
H

2 7 mHepG2 6h HepG2 12h

=

wn
1
*

Relative expression of
BMI-1 mRNA
{ [
Relative expression of
BMI-1 mRNA
N

w
1
— %

o
(2}
1
[EEY
1
4

o
|
o

0Gy 4Gy 8Gy 0Gy 4Gy 8Gy

Radiation dose Radiation dose

Fig3. 2.2 HEIRHIXT HepG2 4ifE BMI-1 mRNA FRiZK Y20
7¥: A.6h BMI-1 mRNA FiA/KF421k;  B. 12h BMI-1 mRNA FiA/KFA21L; * p<0.05,
TR VS it IR 4L,

30



3%  RBRAR

3.2.3 %t ATM mRNA FikKFHgm

HepG2 4Mf /> #Ii#k47 0 Gy « 4 Gy 18 Gy [ HL B 4a4T, MG 6h. 12h ik
401, Real-Time PCR il ATM mRNA J & AR iE K. 4R mEpTR,
SR, 6h ATM mRNA [f13R5E /KT 5 o g 4 S HAT W 52 10 771 Ak g
Bk (Fig 3.2.3 A) 5 SEBAMLEL, 12h ) ATM mRNA 7E 8Gy & it 3%
JF#& (Fig3.2.3B) .

A

B
w“ 3 - B HepG2 6h . o 1.4 HepG2 12h %
c 2.5 - ° 1.2 -
2L 2 - S 11 &
oz % £208 - T
a 1.5 Qe
% E g E 06 -
) E 1 Y504 -
2 <05 - 2502 -
§ O -1 % 0 T T 1
0Gy 4Gy 8Gy & 0Gy 4Gy 8Gy
Radiation dose Radiation dose

Fig3.2.3 HLEIEETXT HepG2 ZAf ATM mRNA FRiA7K RS0
7E: A.6h ATM mRNA £k /K FAE1k; B. 12h ATM mRNA Fik /K A8k, * p<0.05, M5
ZH VS XTHREAH .

3.2.4 % Chk2 mRNA EiEAKFHEmH

X HepG2 4l 73 51117 0 Gy « 4 Gy A1 8 Gy I HL 4R 4T, 6h Fl 12h J5 R H
Real-Time PCR &Il Chk2 mRNA £k, £53anld (Fig 3.2.4A.B) fiizx, 6h Al
12h Chk2 mRNA B FiAE ) — 3, SEMRAMLE, ¥7E 8Gy If Chk2 mRNA
RIEKFRI RN, H%RE 41 L (p<0.05).
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w
e
B
)
bt
M

A B

w 2 |mHepG26h c 2 4 wHepG2 12h

= =] x

9 15 - * w15

= o _ -

S 5o ! ¥

o g o =

2505 - 2 005 1

B &5

g 0 T &J 0 T T 1
0Gy 4Gy 8Gy 0Gy 4Gy 8Gy

Radiation dose Radiation dose

Fig3.2.4 HEiRE% HepG2 4AAE BMI-1 mRNA FRiAKFHIF M
7E: A. 6h Chk2 mRNA Fik/KFA84k; B. 12h Chk2 mRNA ik /K FA84k; * p<0.05, HEHS
ZH VS R4,

3.2.5 X p53 mMRNA ik 7K - 50

HepG2 404> il 47 0 Gy « 4 Gy 1 8 Gy HIHL B #a4F, HESHE 6h. 12h i
AL, Real-Time PCR #ill. 45 R unEprx~, SMEAAMLL, 6h A1 12h #
P53 MRNA /K-35 5 5@ 5 771 & 2 (B R WL H A E A g 0 (Fig 3.2.5 AL B)

A B

1.6 1M HepG2 12h

- M HepG2 6h ‘s *

k3 3 ep g 1.4 - T

.g * 'a < 12 1 T

ag 24 92 14 &

o 2 s < ]

= X € 08

$E Y mop -

UV 1 - g I'g_ .

o = 0.4 -

2 2 w

5 s 02

E 0 - < 0 T T 1
0Gy 4Gy 8Gy 0Gy 4Gy 8Gy
Radiation dose Radiation dose

Fig3.2.5 HEREXT HepG2 AA p53 MRNA k7K FHI S
7E: A, 6h p53 MRNA Fik/KF481k; B. 12h p53 mRNA Fis/KFA4k; * p<0.05, MG
VS X
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3.3 HEIES HepG2 4HHJ5 N\ GSK126 X} PcGs FKigH EZH2,
BMI-1. H3K27me3 #l ATM/Chk2/p53 Zik7KF I

3.3.1 HepG2 4iffid EZH2 B EAL B EBEMHIF] GSK126 ) 1C50 i 58

HepG2 Ziiffush T A FI I GSK126 #E47 b3, Ki3% 9h J5, MEE GSK126 X}
AR KA I Bl . A HERR B TR A I s AR R, AT A T
A CCK8 J& 1-3h WG EEME, #R4E HepG2 4 fiuF KAl Fik 50% It
ff] GSK126 ff VK, BTG LRSIk EIER:. FRIZRER, I CCK8
i H R A R R, HepG2 A A= K4l Zy 50% I, GSK126 fi HI &N
5.63umol/L. fE4H G FE AN 52 B B 520 Bk B i 1K) EZH2 A1) # 4 H R T,
1% 3umol /L GSK126 1 Ja #2558 F & (Fig 3.3.1).

© oo
fe NN

© oo
w b~ O
1 1

Growth Inhibitory
Rate(100%)

o o
[SNEN)

O T T T T T T T
0.5pumol 1pmol 2pmol 4pmol 8umol 16pmol 32pumol 64umol

Different Treatment Concentration of GSK126
Fig3.3.1 AREIRE GSK126 4:IBA) HepG2 ApIETEIERE
3.3.2 HepG2 FHE4ufH i\ GSK126 j& 41 i A #1384k

HepG2 4l 5 45 T 0Gy. 4Gy. 8Gy HLEiEAt, MRSS/E VEI N GSK126,
30min & ALERA A, G % 9¢ YR DNA XUBCIB 2405 & yH2AX K H3K27me3, K
EROCEE, UMERIRZ (0Gy 41 JyxdHRA, WIEAN R 7 & 20 5 I 5 6 1 0
B . 4R ER, WEBKEHERE, AR FERT G, IR+GSK126 4H
Gl 20 /& 73 LIz TR, G2 Wi, S AR AN] 2. (Fig 3.3.2A. B. C.
D. E. F) : HEMET, HEIINA GSKI126 J5 i) 4l J&H 421k, 12h
IR+GSK126 ZH1) G1 MIFHHAAL IR 4047 Firiek> (Fig 3.3.2A) ;T AH [ HE S 7]
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T, IR+GSK126 A G2 HAPHMEH IR A Frigsb, 12h F1 24h 3R I ¥4
(Fig3.32C. F) .
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Qo\\gbo‘\ ROIRCHIRC NG Qe*&je* ROINCIIRCINCY & & S P o o
W BRGE T mmaE

mIR
IR+GSK126

IR+GSK126 40 u]R

=
o
o

2 g _ - | =IR+GSK126
R - = = Rgo -
i 6o R0 _ X
» fm 60 -
= 40 220 2,
= & 540 1
g 20 g 10 gzo i _

0 0 0

N S ROWFOIROIRO IR IR 0 @ &0 @B o o
AR 7 mmEmE BRAE

Fig3.3.2 HepG2 FTRZ4MAR4A T GSK126 ALIRfE 12h F0 24h 4HABEIHATE 1k
T A 12h GLIAAR L B. 12h SHAZS{k; C.12h G2 #7481k D. 24h G1 WiAR(LE. 24h S 1284k,
F.24h G2 #1481k; * p<0.05, IR 4l VS IR+GSK126 4.

3.3.3 DNA #5214k

HepG2 4017 545 T 0Gy. 4Gy. 8Gy HiEs#& ST, MM S L RIin A\ GSK126,
30min & ALERA A, G % 0¢ YR DNA XUBCIB 2405 & yH2AX K H3K27me3, K
ER B, DMERRA (0Gy 1) AxTHRL, WA 724 2L 5 610 A
BOGuE. 450 ER, SHRBALE, 4Gy. 8 Gy M4 yH2AX. H3K27me3
POEREI R M TR, H 8Gy M g m T 4Gy MGy 4 ; HAEMA
MRS FIE R, IR+GSK126 415 IR d % JesmExt LR I, IR+GSK126 411
YH2AX FXEHEET IR, 1 IRFGSK126 41f) H3K27me3 ik & ] BAL T
IR4, ZREFit#E X (Fig3.3.3A. B. C. D) .
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A 0Gy 4Gy AGy+GSK126 8Gy 8Gy+GSK126
DAplIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
o -----
- -----
B
CON 4Gy 4Gy+GSK126  8Gy 8Gy+GSK126
o IIIIIIII
e -
HEE -
120 D
& 80 félso
T 60 #100
E a0 >
%20 & 50
T 0 > 0
v@x &
SR ACEE %1

Fig3.3.3 HepG2 4HfaASEIALIELE yH2AX K H3K27me3 BUZR &N
o AN GSK126 Ji5 H3K27me3 i 2 & B GSK126 J5 yH2AX Hufie 7% 4
C. H3K27me3 £ B H &G i1 0 i 4h B D. yH2AX £E S0 G i b4 3, * p<0.05, IR 41 VS
IR+GSK126 4.
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334  HepG2 4HMEINA GSK126 j5X%t EZH2 BA & ATM/ Chk2/ p53 & BEH
MRNA FIF I .

3.34.1 %f EZH2 mRNA RiE/KF

HepG2 4l il 43745 F 0Gy. 4Gy. 8Gy HLE 4R AT AbFE 5, IR+GSK126 4bHE
SR 3uM GSK126, 4k4:i%57# 6h. 12h WefE4Nf, KA Real-Time PCR
JFEALI EZH2mRNA RIEKF. 4R8N, MEREFIET, 6h Al 12h ¥R
I IR+GSK126 %% IR 4H EZH2 mRNA KA /K- TP B A&, ZHEARIFE
X p<0.05 (Fig 3.3.4.1A. B) .

A B

m IR mIR

IR+GSK126 _ 7 IR+GSK126

*
T

N

*
- T *
T

-

0Gy y 8Gy

. 4G 0Gy 4Gy 8Gy
Different treatment groups Different treatment groups

N

1%

*
ol

= !
(€ IV, B T, ROV
1

o

Relative expression of
EZH2 mRNA
¢ = )
v , 00 N U
Relative expression of
EZH2 mRNA

o
I

o

o
|

Fig3.3.4.1 E51ESAY HepG2 ATiZ4HAE+ M GSK126 fj§ EZH2 mRNA
KFERTAL
7E: A.6h EZH2 mRNA /K FHI781k;  B. 12h EZH2 mRNA /K78 4k; *p<0.05, IR 41 VS
IR+GSK126 4.

3.3.4.2 X ATM mRNA EiEKPHEm

HepG2 4544 T 0Gy. 4Gy. 8Gy HiE#EFIAbHE 5, IR+GSK126 AbF
HSZETIMN 3umol GSK126, #k4:£%3% 6h. 12h W4, KM Real-Time PCR
JERI ATM mRNA RikKF. SR ER, HRERFHNET, SRER
IR+GSK126 4% IR 4 ATM mRNA Ei&/KFEEF 5, {H 12h 8Gy 4 ATM
MRNA FIAK- 2% T (Fig3.3.42A. B) .
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mIR IR
« 6 - IR+GSK126 3 . 1IR+GSK126
o * ‘06 *
5 5 4 - g 2.5 - * T
224 - 25 2 -
L x [
g E3 | g £1.5 1
= T $s 1 - T
22 = o E
8 1 - 2 <05 -
) (T
& 0 - E 0 -
0Gy 4Gy 8Gy 0OGy 4Gy 8Gy
Different treatment groups Different treatment groups
Fig3.3.4.2 EGTIFESHI HepG2 ATz 4R N GSK126 f§ ATM mRNA
KFRIZEN
7E: A.6h ATM mRNA /KF421k 5 B. 12h ATM mRNA 7KF 424k ; *p<0.05, IR 2H VS
IR+GSK126 4 .

3.3.4.3 X%f Chk2 mRNA Fi&KFHgm

HepG2 45145 T 0Gy. 4Gy. 8Gy HiE R AbHE f5, IR+GSK126 AbF
LRI 3umol GSK126, 4k4E¥57% 6h. 12h U£E4HY, KA Real-Time PCR
JEARLI Chk2 mRNA RiE/KF. 4R ER, IR+GSK126 A IR 435K WL HH
1k (Fig3.3.4.3A. B) .

A

B
1 _WR 2 mR
5 4 7| mIR+GSK126 s IR+GSK126
c 1 - T c 1.5 -
S T T 2
n < »
§ E 08 T § E T T
S E0.6 - g & 11 gt
v o 3 9
25 g'i | £505 -
(1] - -
K] ’ 7]
-3 0 - e 0 -
0Gy 4Gy 8Gy 0Gy 4Gy 8Gy
Different treatment groups Different treatment groups
Fig 3.3.4.3 E51ESAY HepG2 AFiZ4HAE+ M GSK126 f& Chk2 mRNA
KFERITEL
7E: A, 6h Chk2 mRNA /K F[J224k;  B. 12h Chk2 mRNA /KT [{1254k; *p<0.05, IR 41 VS
IR+GSK126 4.,

3.3.4.4 Xt p53 MRNA FiEK R

HepG2 45 45T 0Gy. 4Gy. 8Gy HiE RS AHE 5, IR+GSK126 AbF
HSERIHIN 3umol GSK126, #k4:E53% 6h. 12h WesE4HM, K Real-Time PCR
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3%  RBRAR

TR p53 mRNA FIAKF. SR E/R, FHFEKHFET, 6h 47t 0Gy. 8
Gy M5 T, IR+GSK126 41 p53 mRNA FiA/KF4 IR A EF & (Fig 3.3.4.4
A) ; 12h{E 4Gy. 8 Gy @5 F, IR+GSK126 £ p53 mRNA ik /K T4 IR 204
BREE (Fig3.3.44B) .

A B

mIR
IR+GSK126
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w
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mIR
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=
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=
[y 5
1 1

4 %
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o

o
1
o
(6]
1

Relative expression of
P53 mRNA
.l
Relative expression of

0Gy 4Gy 8Gy 0G
- y 4Gy 8Gy
Different treatment groups Different treatment groups

Fig 3.3.4.4 3EGTIFESHI HepG2 FFiz4ipa~ N\ GSK126 f5 p53 mRNA
IKERZEL
7E: A. 6h p53 mRNA 7K FZE4L ;. B. 12h p53 mRNA /K F)284k: *p<0.05, IR 41 VS
IR+GSK126 4.

3.4 MEHEFI HepG2 FHEAMEF I GSK126 J§Xt EZH2. H3K27me3 P
J ATM/ p53 8 % 2 BB 1 R E KI5

3.4.1 %BHR HepG2 4 AL H3K27me3 B ARIX K FEEN

HepG2 Ziffi5r 145 F 0Gy. 4Gy. 8Gy HEiESALFE)G, IR+GSK126 AbFE
AN 3umol/L GSKI126, 153% 6h. 12h WwHE4HM1, KA Western blot SZE6 A6
H3K27me3 & H/KFINLE. 58 a1 & (Fig 3.4.1A. B) Fw, fEAH[F R
IR, IR+GSK126 41 H3K27me3 & ARIAK K IR HEERIK, E5A
it X p<0.05,

A B
H3K27me3 “asm. B— H3K27me3 [ T
B-actin «—m a— a— a— — B-actin T-:---_
A A © ©
& F e e S FEFE
AR - S < R e
& X ¥ S S X
o & & © G &
Ax x * &‘ &t B!
& & & $ < &
* @ w &
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1.5 - WR 15 - ®R
S IR+GSK126 g IR+GSK126
g 1- g2 1 -
£E X
(’:I‘J © U ©
2805 - 2205 -
s =
o o
g 5. R
0Gy 4Gy 8Gy 0Gy 4Gy 8Gy
Different treatment groups Different treatment groups

Fig3.4.1 3ESTIFEFHY HepG2 T4 il GSK126 f5 H3K27me3

EHRIAKFEHT
VE: A.6h H3K27me3 FE £ iA481k; B. 12h H3K27me3 & A KA 41k, .

3.4.2 1EHR HepG2 4 AR BAH EZH2 FAREK L

HepG2 il ffl 5345 T 0Gy. 4Gy. 8Gy HiE#E S AbFE 5, IR+GSK126 AbFE
A 3umol GSK126, 177 6h. 12h US40, KA Western blot S48 s il
EZH2 & /KRS, 45 mK (Fig3.4.2A. B) Fizn, 7E 0Gy. 4 Gy lE5f
&, 6h IR+GSK126 41 EZH2 & 1R IE/KTHL IR AT 5 £ 0Gy. 8 Gy [
BF, 12 h IR+GSK126 4 EZH2 & FRIE KP4 IR IR,

A B

EZH? s G S S G e [7H2 o SN SN0 S S -

B-actin e—— e S — —

B-actin — “=— cmm a— a— a— a— ©

N o
A . e [ 5 & o G o
S O R oF S v 0
& & S 2 & S
RS 2 £ G k< &£
G X A Q <
$ O g
=R 2 1 mR
c 1 = IR+GSK126 c IR+GSK126
S 2 15 -
2 _ g -
5 17 5§
55 5% 1
v
_E 50.5 1 -%)0_5 i
< 3
g 3
= 0+ 0 -
_0Gy 4Gy 8Gy 0Gy 4Gy 8Gy
Different treatment groups Different treatment groups

Fig3.4.2 %E§1iFSH) HepG2 T2 ZRARH N GSK126 f5 EZH2
ERREKENTL
vE: A 6h EZH2 548 1k; B. 12h EZH2 ZE 421k,
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3.43 3B HepG2 i AR A ATM T HRIEKFEL

HepG2 405> Al4h T 0Gy. 4Gy. 8Gy HLE#E A5, IR+GSK126 kb3
HhnN 3umol GSK126, }57% 6h. 12h UKAE4NNE, KA Western blot s34l
EZH2 EHE/KFH S, SR ME MR, 7£ 0Gy. 4Gy MUl T, 6h IR+GSK126
M) ATM EEERBKF IR A EF & (Fig 3.4.3A) 5 TfifE 0Gy. 4Gy,
8Gy H4T T, 12h IR +GSK126 4 ATM R IAKFIL IR 45 (Fig3.4.3B) .

A B

arv R .\ " =W~ A

Bactin WIS G G B-actin SE——— — — —

KN
N o Q) © A © A ©
Ry Y
S O AN A
s VL o S . <
© -3 >3 G S S
X 5 9 X & &
S A A
&8 ® & ¢
IR
4 - IR )
c IR+GSK126 c 14 IR+GSK126
K] o 1.2 4
(7] - "]
o ?3 gz 14
= 5= i
3 82 - x5 0.8
v A [T ~-Y 0.6 -
2> 2 S
& 1 - 3 0.4 -
& g 02 -
0 - 0 -
0Gy 4Gy  8Gy DG 4G 8G
Different treatment groups lePeant treatr%ent grOlYps

Fig 3.4.3 E511FESHY HepG2 TR N GSK126 f§ ATM

EEFTIAKERNT K
E: A 6h ATM A L; B. 12h ATM EHHA L.

3.4.4 EIR HepG2 A FIAIEA p53 & HRIEKFZEMN

HepG2 454145 T 0Gy. 4Gy. 8Gy HiE#EFI A5, IR+GSK126 AbF
i 3umol GSK126, Xi% 6h. 12h U4E4HAY, R Western blot 52564l
EZH2 HEKFHSAE. 4R WE PR, £ 4Gy, 8Gy MM T, 6h & 12h
IR+GSK126 2H p53 & [ R IA /KT Fifi & FUR A = 38 =i FH s (Fig 3.4.4 AL B) &
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Fig3.4.4 3ESTIFESH HepG2 AT N GSK126 f5 p53
ERFTIEKEHTK
7E: A 6hp53 EH4EML; B. 12h p53 EAEA k.

3.5 Tt EZH2 J§ HepG2 IZEAR FRIBFIE T EZH2,
H3K27me3 F& ATM / Chk2/p53 Fik/KFHIZE4k,

35.1 FIk EZH2 ) Hep G2 4RI T R K 58

K BRI L% SIRNA #5 N HepG2 4ifl, T3t EZH2 Fik. % 35. 1
N siRNA 7%, i8id Real-Time PCR iEF 2% siRNA 258, @it Real-Time
PCR 1 Western Blot J5 &%) EZH2 HZRE/K-FR#EATAI . 455 a1l 3.5.1 B,
H SIEZH2-1 FHE5 R G0 RRALAHEE, F G24i i) EZH2 4£ mRNA /K- FFE{S
T 3.01 £, BWAKFRILT 4.05 £5: H siEZH2-2 THLMIEE R 55 LA L,
EZH2 £ mRNA K- EFEAC T 2.125 f5, HE/KFFEC 1.04 £ . siEZH2-1 T+
RORFEIE, RATIEH sIEZH2-1 KT EZH2 1) Hep G2 457

41



RIsER

e
w
e

% 3.5.1 SsiRNA FF

JE A siRNA Sequence
SiEZH2-1 GAGGTTCAGACGAGCTGAT
SIEZH2-2 GCAAATTCTCGGTGTCAAA
A
o 12 -
e 1-
S L 08 -
£ 206 - W SiEZH2-1 NC  siEZH2-1
S E 04 - x
20 0 -
- NC  SiEZH2 .
B
o 12
£ o NC  SiEZH2-2
2206 - W SiEZH2-2
S E0.4 - * EZH2
202 -
2o o -
o HepGZ‘fEHH@sEZHZ 23 RISHIE

Fig3.5.1 F# EZH2 f5 Hep G2 #liffl EZH2 FRiXHI 1L

7 A.SIEZH2-1 THL G H EZH2mRNA K HRIA/KF; B, siEZH2-2 T35 1) EZH2
mMRNA K& HFRIA/KF; *p<0.05,siEZH2 VS NC.

352 T EZH2 FAFEFIEEEEH X Hep G2 i/l yH2AX. H3K27me3 ]
&

KBRS e e 706 SIEZH2 N HepG2 4iif, T3t EZH2 Rik. YLk
G, 4T 0Gy. 4Gy. 8Gy HLESHEHT, HaHT/5 30min AbER4NM, ikt
il DNA XUBE I 2445 & yH2AX F H3K27me3 (IRiE, REZCEG, LMEIE
4 (0Gy 4 AXIRLL, WA RS RO T AU SRR
(N 41) tb#, 4Gy. 8 Gy ST yH2AX. H3K27me3 %'t W & & TR
4, 8 Gy MR 4Gy M H T NI, H 2SO in, EAm [ R 57|
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& N, IR+SiIEZH2 2% IR 4 yH2AX ¥8)65s B i, 1M H3K27me3 2% 5%
FE RN IR+SIEZH2 H 5% IR 4B 9855 (Fig 3.5.2A. B)

(@]

A CON N+SiEZH2 4Gy  AGy+siEZH2  8Gy  8Gy+siEZH2
N -------
B N+siEZH2 4Gy 4Gy+siEZH2 8Gy+siEZH2
-
YH2AX e Fa .
MERGE “Ti*i
140 D
IR 200
120 IR
IR+SIEZH2 IR+SIEZH2 ol
ﬁloo % 150 T
%’3 % z E 100
2 60 = %
~ <
g 40 I g s0
@ 20
0 0
0Gy 4G 8Gy Gy Gy
LS 2o RALEEE

Fig3.5.2 A [EI4IELE Hep G2 ZHAR yH2AX . H3K27me3 BYZE{L
VE:A. H3K27me3 [ 5 5 e 45 By BoyH2AX 858 45 5 C. H3K27me3 £ S #8147y
Prai ik D yH2AX £E Gt 0 455 * p<0.05, IR VS IR+siEZH2.
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353 T EZH2 FEAFFIEE BB Hep G2 418 ATM/ Chk2/ p53 @ # %
BBl mRNA 7KFRIE IS

35.3.1 X EZH2 mRNA /KFFRiE K

KR B e 706 siRNA B N HepG2 4Hiffl, T3t EZH2 Fik. B 4Lsh
JG, 4rAl4ET 0Gy. 4Gy. 8Gy HIEgfESS, MU/ 6h. 12h W4, R Real-
Time PCR J7iEfkill EZH2 mRNA /K~F, &5 R EBox, FEH R K RN &
IR+sIEZH2 4] EZH2 mRNA /K-FH LT IR, H 6h. 12h #RIIX—HHE

A B
HIR HIR
- 1.2 1 IR+siEZH2 s 1.2 9 iresiezen
e 1 e 1
23 §3 08
8208 * ag Y
— * * T 3 E
S Eog | M e g =06 - *
8 3 b : M
2504 | g5 04
= © ]
ﬁ 0.2 - E 0.2
0 - 0
0Gy 4Gy 8Gy 0Gy 4Gy  8Gy
Different treatment groups Different treatment groups

Fig3.5.3.1 Ft EZH2 B9 Hep G2 #ApEBR ST [F T+ EZH2 mRNA 7K FE-FRiERI M
7E: A.6h EZH2 mRNA %iX ; B. 12h EZH2 mRNA £i&; *p<0.05, IR VS IR+siEZH2,

3532 X ATM mRNA /KFEIL KM

KBRS 3 4L 770K SIRNA BN HepG2 40, T3t EZH2 Kik. B Yeish
J&, 45 F 0Gy. 4Gy. 8Gy HiZ4&MT, MUM/E 6h. 12h WdE4ifie, K Real-
Time PCR 773240 ATM mRNA FiE/KT-. R 87w, EME MR HET,
6h fil 12h IR+siEZH2 20 ATM mRNA /K-F&fm T IR 41, HAEA F+ ik (Fig
3.5.3.2A. B).
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A 5 - B
miR = mIR
%5 IR+SIEZH2 S 15 9 L resiez -
- 1.5 - T o < _ —~
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Q= q g E
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2505 - £ <05 1
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< 13
. 0 - 0 -
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Fig3.5.3.2 T EZH2 # Hep G2 4IRS EXT ATM mRNA 7K RIZRIFZ M
7: A.6h ATM mRNA %iX; B. 12h ATM mRNA %i%; *p<0.05, IR VS IR+siEZH2,

3.5.3.3 Xf Chk2 mRNA K FEREHKEm

KRR e e 700K SIRNA N HepG2 41, T3t EZH2 ik, Y
Ja, A% T 0Gy. 4Gy. 8Gy HUEARAT, MAT)S 6h. 12h WA, K Real-
Time PCR 77754 Chk2 mRNA Kik/KF. 255w~ K (Fig 3.5.3.3)& 7, 6h
IR+SIEZH2 2 Chk2 mRNA /K- 2 B T Epfa sy, 12h R 2 A .

A B

« 2 qmR 2 mir
o IR+SIEZH2 ] IR+SIEZH2
2215 - x T § 15
g 22
o E s S ng‘ T - L
o~ 17 2 1 -
v = g
s 0 g <
® 2 0
5 05 - %05 -
= &

0 - 0 -

0Gy 4Gy  8Gy . 0Gy 4Gy 8Gy
Different treatment groups Different treatment groups

Fig 3.5.3.3 F# EZH2 # Hep G2 ZHAEFR ST fE %t Chk2 mRNA 7K 3Rk A E2N
7E: A.6h Chk2 mRNA %ik; B.12h Chk2 mRNA %£i%; *p<0.05, IR VS IR+sSIEZH2.

35.3.4 X p53 mMRNA /K FEFRi& Hs

K BRI 5 92 77006 siRNA N HepG2 41, T3t EZH2 FRik. YRl
Ja. 4T 0Gy. 4Gy. 8Gy HIEhEYS, HEGH/E 6h. 12h U4E4HME, K Real-
Time PCR J5:4& 1l p53 mRNA Fik/K V. ZRER, HEBEFETF, 6h
IR+siEZH2 21 p53 mRNA AK-FHE =T IR 41 (Fig 35.3.4 A) ; 1£ 4Gy. 8Gy
MR, 12h IR+SIEZH2 41 p53 mRNA /KRR &+ IR4 (Fig3.5.34B) -
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Fig3.5.3.4 T EZH2 #Y Hep G2 4ARRIRSHEXT p53 mRNA 7K Rk RN
7#: A.6hp53 mRNA £iX; B.12h p53 mRNA %ik; *p<0.05, IR VS IR+SiEZH2.

-1 %

Relative expression of
p53 mRNA
=
Relative expression of
p53 mRNA

354 T EZH2 EAFEFIRHBEESY Hep G2 4iffd H3K27me3 K& ATM/
P53 i L [N B 1 RIA KT B

3541 Xt EZH2 BEEAFEEKIEMW

KW e e 57206 siRNA #5 N HepG2 4iiffl, T3t EZH2 Fik. il T
0Gy. 4Gy. 8Gy HiZ4ast, WSS 6h. 12h UdE4ifie, K H Western blot 7772
il EZH2 EREKF. iR SR, EMAHFRESTET, IR+sIEZH2 414
IR 20 EZH2 M) EREEH R, HXMAEMLE 6h. 12h ME—2 (Fig

35.4.1AB) .
A B
oy ———— e T SN — R ———
ractn [N ————— "
N C N A N N I A N P Y
S TFE LS L S T FEF &
¢ L 3 & £ &
Ry By Ky
& ¥ & & N &
mR
1.2 - ) mR
IR+siEZH2 .
.5 1 - § 1.2 - " IR+siEZH2
& a 1 -
9 £08 9T
[ M Q-.A:'O.S b
x O 06 . x O
(V] W ] ?06 )
2204 - e
© = =04
g 02 2 02 -
0 A 0
8G
Differant treatmant groups 0Gy 4Gy  8Gy

Different treatment groups

Fig 3.5.4.1 EZH2 {KFRIARY HepG2 MAaIR ST I3t HE B RIAHIE N
7E: A.6h EZH2 FE 48 1k; B.12h EZH2 S AL .
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35.4.2 % H3K27me3 EHRIENIE M

K BRI Y 7708 SIRNA BN HepG2 4iifit, T4k EZH2 F£ik. W4T
0Gy. 4Gy. 8Gy HiE#g s, MG 6h. 12h USRI, %A Western blot J7¥2:
Rl H3K27me3 M A RIATE M. g5 R AP, FHFEFRYFIET, 6h . 12h

IR+SIEZH2 %% IR 2H H3K27me3 & H R A /K- B FZL (Fig3.5.4.2AB) .
A B

R =R

2 IR+siEZH2 2 7w IR+siEZH2
c c
o S
@ 15 2 15 -
I 2
5 g 1 A o o 1 -
2g EES
8 05 - 5 05 -
& &

0 - T T 0 -

_0Gy 4Gy 8Gy 0Gy 4Gy 8Gy
Different treatment groups Different treatment groups

Fig3.5.42 T EZH2 B9 Hep G2 HAARIRSTEXT H3K27me3 | HFRIAHIR M
7E: A.6h H3K27me3 5 H4%4k; B. 12h H3K27me3 & 481k .

3543 Xt ATM BEHFEEHRIELH

KGRI #5750 sSiIRNA # N HepG2 401, T3t EZH2 Fik. R4+
0Gy. 4Gy. 8Gy HLE#ES;, MESIE 6h. 12h UKEE4HM, %H Western blot 72
Rl ATM B8R A RIATE L. SRR, 75 0Gy HEGS T, 6h 41 IR+SIEZH2 414
IR 41 ATM HERB/KF 2 madh, 1M 12h ATM EHERBEBWIE 0Gy. 4Gy,
8Gy FE T IR+sIEZH2 15 IR 41tk ATM B ARE/KFHETHE, HBE%E RS
FER T, ZEF s (Fig3.5.43A. B) .
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Fig3.5.4.3 F#t EZH2 &Y Hep G2 IR fF T ATM EHFIAHIF M
#: A 6h ATM EEHZM; B. 12h ATM & HAZ

3.5.4.4 Xt pb3 HHAKFPREREH

KR e e 770K siRNA S5\ HepG2 41, T3t EZH2 Kik. R4 T
0Gy. 4Gy. 8Gy HLE4EH, MAt/GE 6h. 12h YEE4HM, K F Western blot /53
& p53 A ARIEEL. 4RWME TR, EHFEEETET, 6h
IR+SIEZH2 4% IR 2H p53 5 R IE/KV- B 5, IR+SIEZH2 4 p53 tHFRik
SEIFIEMEIE N (Fig3.5.44 A) ; £ 0Gy ST, 12h 0Gy 4 IR+SiEZH2
HIL IR H p53 tEHRIE/KFHEF S (Fig3.544B)
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Fig3.5.4.4 F# EZH2 B4 Hep G2 {RAR IR ST G p53 & A FRiLHIE N
7E: A.6hp53 ZE A2 4k; B. 12h p53 & HAM

3.6 EZH2 i3Ik 293T 40 FFIE B EX ATM/Chk2/p53
BB EE mRNA K EBH/KFRIERIF

3.6.1 EZH2EFRIEK 293T MR R L R L E

KB Qi) 3%, SR EZH2 I RIAFRL pLNCX2, A ki EiE,
FIRE N 0.904ug/ul, FRATH =FFORREATIRAE, T 4: 4ul Frki+5ul %%
Pk, 4. 4L FiRi+8ul 55 4iliml. [4L: SuL Bkbi+8ul #yeiksml. # e
J& K FH Real-Time PCR F11 Western Blot /7% EZH2 [IRIE/KFHHTIAE, 4553
KILI . TIFH EZH2 mRNA FRIA/KF 23 m T 293T ki, [THEAREA
P, AT . 4pl FOR+8uL s Yeik FIREAT i 4.
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Fig 3.6.1 293T ZMffl EZH2 3 RIAXRIIE
7E: ApLNCX2 Jfiki &, B. EZH2 mRNA £ik/KF ; C. EZH2 FEHFik/KF;

*p<0.05,

EZH2 i A0 VS 293T 4H.

3.6.2 EZH2 HFREAREKFEZL

EZH2 it ik 293T 4045 8 0Gy M1 4Gy #& 5, #H Real-Time PCR }%

Western Blot /7% EZH2 mRNA K 28 (A A #E TR, 45 5 & it
IR 40, EZH2 mRNA F£iL/KFHE T E, =

W5 (Fig3.6.2A. B) .

5 1] 2
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=] 3 A
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UGN, EAREKT
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Fig3.6.2 EZH2 jd3RkiX 293T HpiaiRfE EZH2 R R ERRIAKFETK
HE: A.6h EZH2 mRNA K&K : B. 12h EZH2 & H R IK KA1 ;
*p<0.05, IR VS IR+EZH2 Over-expression.

3.6.3 ATM ¥R KEARIEKFETL

EZH2 il ik 293T 4fiufE e 0Gy 1 4Gy )& 5, XM Real-Time PCR /¢
Western Blot 777%%7 ATM mRNA K HFRIE#HATRN, K (Fig 3.6.3A. B)4 R
Sn EZH2 i RiAH G4BT L, ATM mRNA & H A EA T &,

T
T
IR
IR+EZH2
Overexpression
T

=
w
1

Relative expression of
ATM mRNA
=
1

0.5 -
0 1 1
0Gy 4Gy
Different treatment groups
B
14 -
_5 1.2
P
= £ 0.8 -
£ 06 - =R
v IR+EZH2
-E > 0.4 4 Overexpression
© 0.2 -
& 0 - . .
oGy 4Gy

Different treatment groups

Fig 3.6.3 EZH2 id3iA 293T iR E ATM %R RERRIXKFLEL
#: A.6h ATM mRNA FKiA/KPA1L; B. 12h ATM & FRIA KPP
*p<0.05, IR VS IR+EZH2 Over-expression.
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3.6.4 Chk2 mRNA FikKF2 4L

EZH2 5 ik 293T 4 %5 I8 5 % F Real-Time PCR %} Chk2 mRNA ik /K
SEEH TR, gk ORI EZH2 i Rk AR 4 S A R 4H B Chk2 mRNA ik
K IE B BAR Ak (Fig 3.6.4).

A 1.5 -
Y
o
S
w1 4
w Z
x
=
g E
v 05 - IR+EZH2
g = Overexpression
= 0
-
S
[}
[ 0 -

0Gy 4Gy
Different treatment groups

Fig 3.6.4 EZH2id3RiA 293T {ApE4EIR/E Chk2 38 RKFETIL
7: A. 6h Chk2 mRNA FRiA/KFAE{L; *p<0.05, IR VS IR+EZH2 Over-expression.

3.6.5 p53FEFREHRIEKEEZ

EZH2 ik 293T 4fiusE I 0Gy 1 4Gy #)&E )5, KM Real-Time PCR
Western Blot 777%%f p53 mRNA K H AT, Fig 3.6.5A. B4R EIR
EZH2 il RiAH 5 aifE i 4l tt, p53 mRNA K&K AL AR I & o

A 2 -

1.5 -
IR+EZH2
0.5 - Overexpression
0

0Gy 4Gy

Relative expression of
p53 mRNA
[EnY

B Different treatment groups
c 154
o
‘»
4 —
o= 1+
=1
xX O
Q @®© IR+EZH2
o 05 '] Overexpression
2=
=]
o
g o
0Gy 4Gy

Different treatment groups

Fig 3.6.5 EZH2 d3RiA 293T HpE4EHR/E pS3 RN ERARIAKFELK

7E: A. 6h p53 mRNA FKik/KFAE4k; B. 12h p53 H HFRIA KA
*p<0.05, IR VS IR+EZH2 Over-expression.
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3.6.6 H3K27me3 HEHRIEKFEZAL

EZH2 it ik 293T 4zl 0Gy Al 4Gy )& 5, >i-H] Western Blot 77724t
H3K27me3 & HRIAKFEITRN, Z5RE/R EZH2 IRIAH S AR AL,
H3K27me3 & HAZ L AN R & .

>

= e
= N D
J

B-actin

IR+EZH2
Overexpression

© O O«
N B

Relative expression
(/B-actin)
o o
o 0

o

oGy 4Gy
Different treatment groups

Fig3.6.5 EZH2 @ 3RIA 293T HfR4EIR /G H3K27me3 mEFRIAKFE L
T A 12h H3K27me3 & KA K T4

3.7 ChIP L4 R

FAE ATM JE 27 Fii#-1630 ~ -774 [X 35 % 7 719~3475 [X 43 HIEHL 3 4
H3K27me3 145 & 47 15 (Fig 3.7A), 1E SIEZH2 AN GSK126 Wi Fh4&FF, KH
ChIP SEEGfaill H3K27me3 WKL, Z5RKI siEZH2 4, ATM JH3)T X
H3K27me3 [MRIE KPR EREAL, HAE PP4 {7 & I H3K27me3 [HIFRILAE iR N
2 (Fig 3.7 B); Jil GSK126 41 ATM JE 3+ X H3K27me3 [ IA /K Tt 5. 3 %
fik, H7E PP5 474 | H3K27me3 [ R IEAR 10 i A B 2. (Fig 3.7 B).
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Fig3.7 EZH2i@id H3K27me3 Y5 HepG2 4RI iy ATM
H: ACATM B3 FIX 5% (PPs) /Rl B.AEHET siLuc F SIEZH2 1) HepG2 4 ffi

1 FAFST H3K27me3 TR BEST ChIP WIl5E 5 C.7EH] 3umol GSK126 4hFE ) HepG2 4 g
1 &5 H3K27me3 PR BEST ChIP 52 ,1gG A M X HE .
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FA4E W g

DTEMER AR RERY, NRZRRE A EREE. Rt
RAEH DNA B4 #8 2 AT 2RI 5T 60 . o B m A 2 51 S DNA a5 #ifs
MM EENEZ —. [EREREN IR DNA 22 ATM-Chk2-p53
IHEEEEEER . DNA #i5 )5 ATM SLZI8080E, 754 Chk2, MR p53
W EPE ps3 fEEBiMifE S, FFH DNA #ifife S itfE[42]. Sa Rk
PcGs ZIETE DNA 5 X i i 55, (H2 i@t H3K27me3 /5 DNA Hifjifz
RIN SR

YH2AX HETBAAZ N DNA S5 FMe Sod ik h i B2 hr B8, 40
KA DNA SUEERTZN SR yH2AX I3RS, g bL—A4> yH2AX £ A Xt —
A~ DNA SUEEWTZL[96]. A T M &L H3K27me3 7E4E 515 S 1 DNA #i5 f7E
TRATEH =P B A Y B P 4 B B S . SRS N GSK126 FIT4E EZH2 i
SHH, RAGZETOCTTEN yH2AX BT . S5 RBL: (1) s 41
T2 58 HepG2 giffisx & E DNA XUEEWIZ, HE—ErHEHEEEN,
YH2AX £ SR B i (2) BB IE T HepG2 4l M in A
GSK126 B} EZH2 LR B A5, MU SR RA L yH2AX 5650 B
SEmTEEA, HEAEMOBMET G BAMEBR RS FET, IRHGSK126 4
5 IR Ha bR L R B, IR+GSK126 41K yH2AX RiEEWEET IR 4.

(3) T EzZH2 J5, HEIEALILE:, 4Gy. 8 Gy &4 yH2AX % tsafE i &
s TR, 8 Gy AT 4Gy RN AT NI R, SFEAMRHIER N, A
JEGFIE T, IR+SIEZH2 4% IR 41 yH2AX ZOOGsmEE BT a. i mA
GSK126 i& /2 Tt EZH2 #2155 DNA #5145 FI7EH -

GSK126 & —Fi g 2L, ikt EZH2 B SLHL AL BRI 14 10/ 2 1371
FEAR AN, EZH2 Bf A4 BRI A A1 DLBCL 40 f &, GSK126 w] A 2% 41 il
H3K27me3, H.Ki& H3K27me2., GSK126 thAEX) EZH2 4% DLBCL 41 &
I E HEAT AN, F AU R A S EZH2 HARIE R 07 S Bam [97]. 3%
11K H 0Gy. 4Gy 1 8 Gy & H 5 HepG2 4w, MEET)S 0 3umol ) GSK126,

T
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B47% 6h A1 12h Ji5 4 BRI AR AS I EZH2 mRNA F1 H3K27me3 25 [ £ IA 7K 1)
Ak, RIAHEGHE T IR+GSK126 415 IR 4Lk EZH2 mRNA FKik7K5-HH &
e, {H H3K27me3 i HRIE /KB K. B4R GSK126 7 1Y 8
BriE b X DNA $45 O AE

UUER RNA(silencing RNA, siRNA), &H 20~25 MZEERA R 1)/ RNA 73
To FEWK RNA TR, BRS5ZHAMGHAE mRNA BUTER, LURRE 1
77 AT R R FA YR, T = A A S B T RE R YR o B I A R SCRR, FRAT
Wit 7 3 %% SiRNA KT EZH2 3k, FF Mt siEZH2-1 Fl SiEZH2-2 i3
ATRAE, PRI SiEZH2-1 THRACRE N R, FATEH siEZH2-1 ki
3 EZH2 YUK Hep G2 4ifiUtisY, 45T 0Gy. 4Gy fll 8Gy H &E4E S, MG
6h. 12h &4, K Real-Time PCR J7i%kill EZH2 mRNA /K, 45 R IR,
FEARE FI FR G578 IR+SIEZH2 41 EZH2 mRNA /KPR EART IR 41 . AR,
KL IR+SIEZH2 H EZH2 B H R/ BALT IR 4. SEEEH 2 AT
IR+sIEZH2 2 H3K27me3 t H&RA/K I EALT IR 4. LA ERITI EZH2 J&
FEAFZAT T EZH2 mRNA f B RIEKF IR Z FEC. A H3K27me3
EHFREHRRE, FEER G, T RN EZH2 T2 DNA $if5 .

FREAMC AW, GSK126 Tt SIEZH2 X i 2545 51 51 #2 DNA H 4511
SO o [FIIS FRATTIE X, Bl L S AR AR . RS ARAT N GSK126 M4 EZH2 =M
FAR AL H3K27me3 HEAT TR ll. FRATRI: (1) PR &1 F, H3K27me3
£ 4Gy. 8 Gy MSTH IR E S TREA:  (2) B4 HepG2 4 /5 A
GSK126, HFIFIE T IR+GSK126 415 IR 4iLt, H3K27me3 [)%5¢ 5 5 B i i
§5. (3) HEYLSiEZH2 J5, A4 T 0Gy. 4Gy. 8Gy HLESHES:, HESHE 30min
AEFRAHM, RIUEA RIS FIE T, IR+SIEZH2 415 IR 41t H3K27me3 %)t 54
JERREC. ZRa bl EEERIAEH: Lik2 A GSK126 it T4 EZH2 #
A LLg 2 H3K27me3 HRIA/KF- %, 1 yH2AX KisHE 2, DNAfIE% .

2010 4F, Chou £ N & VGl i A 10pmol BrdU 1535 /N BRUTR G BET 45 40 i
(mouse embryonic fibroblasts , MEFS) 24h &, XM UV BB S4E, i
T DNA R sid5ifs, 10 798P e, R RZEFOCITERN EZH2 1
YH2AX, KIL EZH2 & DNA #ifh X85, H5 yH2AX HLE AL T DNA it
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U5 5 FIRHEAGI T H3K27me3 1 RPA32, &I H3K27me3 7£ DNA ##45 [X 15
W=, HY5 RPA32 HEfiT DNA il 55 (Figs.l) [79]. 52 HM%F, Zhiging
Li S5 NEX T LM AR UV 155 S 1) DNA $ifsi &K B PRC2 4 511 H3K27me3
BRI, JF HAE PcGs SR Bk Mz AN o, AHHx UV-C 4% 5 8
JRVE R 2 =98], A4h, JinZE A 5uM GSK126 4bFE[F) HepG2 4l il 12h Jm ik
177 yH2AX Gl R AT 40 g s s %, 45 R BoR GSK126 Ab¥H )5 yH2AX
(e eom g g %, 1 H N GSK126 ALyT 254 MMC BEA AL HepG2 4
fjE RIL MMC 5 GSK126 Bt & A HE 4 5 iR MMC ZLE, 4 i 3 5 sk
BRIk, 1P GSK126 JEid 4k H3K27me3 HIZRiE, Han T 41X MMC 1L
T BURYE . WL H3K27Tme3 1 PcGs FIEMEALIER, £
T IBE 2 B BRI —. PeGs KRR H1 ¥ EZH2 52 H3K27me3 1) = %
IR Rl FLild SET S5kisiok Al H3K27me3, MMl RE 1S, CEHE
FUUFSE EED-EZH2 AW mT LIRR 7242 H3K27me3 SRR HEDTER B IR e A,
sOMA YR A R A JEL89]. AR FUR LTI EZH2 Ja, 5l H3K27me3 ML,
M7 258 EPB Al MMC 5 51 DNA #5155, S E4nuxt by 25Uk
P93, Mg bk, FAEBIFALEIL: LIEIE T DNA B X8R
H3K27me3 Ftii, PcGs FIEHA B IN4E AR BUstE. 208dT40 EZH2, Wk
1% H3K27me3 [1J31%, fitilk DNA B, AN ik 254 i st .

EZH2 y-H2AX DAPI
H3K27me3 RPA32 MERGE+DAPI

Figdl EZH2 K H3K27me3 7E DNA {54t e 5
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AT B L, ARSI S H3K27me3 SR IAIG N RN,
N GSK126 FI4# EZH2 AR H3K27me3 S, AT in e 25 48 5 xot
DNA Bt o [ JATAI — A BRI, BRI 2 2dt DNA $if,
HAE— @G A DNA S5 F2 A 2RI R, R A G2 S AR bR v .
WATMGE RAZDL, N GSK126 4 BEAE MG A& =y, G2 AL i BEL T .27
m, BE IR A, FSFRIE T G2 WA B R FFIK. X GSK126 f2i DNA
PGB IR G2 JIRE I N B 1 I S B FRATIRWT I A R . ROR A B SRR
FATHEN G2 HHBHF T B R R A& T DNA 45345 J5 40 ff tH i R AR P e o T2
F, I S 3L G2 MMk o IXFHALAIE 75— 25 (R sE.

FRTHERATC L WIHI T H3K27me3 7 FiL B 4R 5% S DNA 045 i1k
i, H3K27me3 FIA/K- TR, 22t DNA KIHifn: [FES, DNA #5518
H3K27me3 K& T+ . {H H3K27me3 5 ATM Z [A] ()56 R =& A 10 7T (0 45 A

BANGE R P ORI B RS 2 58 H3K27Tme3 FRikTt&, FHAE Danny
M. Chou %5 A\ SEEa 45 R 193] T 713 . ATM TERIFfLE DNA Hi(E 5
K55 DNA e 5 it EE/EH, Bartek A5t % M DNA #ffij5 ATM
W, MIMBEERIL Chk2, JEALHY Chk2 mf L@ BEERIL p53, ff p53 5
MDM2 (1454 8 A/, pb3 3%, 32 i A= A IIRH A : %5 DNA $45 A Be b
1B, p53 M Eh T FEFy, MR P AETo[50]. AT RBIESE T |k
WL, %5 T AN R R s R S, 2391 DNA B, A5 24 i
JEIRABEN , X 5 ERATI LS A R 445 T40/ 0Gy. 4Gy 1 8 Gy F&
g, MEEHH 5B ATM F1 p53 ) mRNA K& AR &K 2T,
Chk2 8 Gy 5L, mRNA RKE/KFHEF . U B simEa 25 ik
ATM. Chk2 A1 p53 /KF@Ftm, {EidF DNA HififE5E . M GSK126 &Ik,
IR+GSK126 715 IR #itk, ATM F1 6h 1 p53 mRNA FTiE/KFHEF &, M
H3K27me3 & FHRIA/KT- R FEK, $275 GSK126 @il #i] EZH2 Fgistt, B
ik H3K27me3 fIRIE, MIIEIE ATM Al p53 RIEKFHIFHE. X5 Gao %6 A
W B —8, 745K DNA 4, @i GSK126 #m 1
HepG2 4l [t ATM mRNA ik /KF[93]. N T WI#i EZH2 =& % Al KL 3
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H3K27me3 25 ATM [if{E, BATCKM siEZH2 T34, K siEZH2 415
XTHRAA L, ATM. Chk2 Al p53 mRNA FiA/KFIHET &, MH siEZH2 A
H3K27me3 MFRIAK-T- B B F#AK. DL B4 RISz EZH2 Rk sl 14 /5
#x5lE ATM. Chk2 #1 p53 HEJHERIFRAKARL; M HWMEY EZH2 Al &
H3K27me3 1% ATM [)3Rik. A2, ERATENR EZH2 i3RIk 293T 41
MR, R EZH2 i RIAA S IR 4 EZH2 mRNA Fl& [ R IEKF &7t
B, {H H3K27me3 HAREBUAWNE, [N, HihH RZRRERE R LEAK
B EEE R WATHEN SHEX MR R R 2 H T (1) H3K27me3 %
WBIEH PeGs FKIRATA BURRER, FEAMULHGR T EZH2 — /Mt (2)
H3K27me3 ik /K VB 3 BLEL T PcGs FME i 51 R IE KPR R A 5
Pz EZH2 132k, {H PeGs ZC HAth R 52 e AR IS, H3K27me3 [ 3%iA 7K
T PcGs i H AR A MRIE KT, i =4 H3K27Tme3 K H i 5EFIAE L,
ANHEIIIE .

T WIHG ATM JE 37 X3k H3K27me3 [13RiE . RATE ATM JE2h T 1
Ui-1630 ~ -774 X3} Filf 719~3475 X 73 Jll i HL 3 /> H3K27me3 145 & 07 1,
KH CHIP sEi il H3K27me3 HyFRIAARM, &I siEZH2 AN GSK126 4,
ATM 531X H3K27me3 HFRIA/KEE (K, HAE PP4 fi s b H3K27me3
HIFRIER R AR, 25 ER, fESHR 1531 DNA B, PcGs Kk
t EZH2 3T /G ATM J5 87X d5 H3K27me3 % ATM #E TEs %, NS
5 DNA i1 il /2.
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1. 75 H AR SHA S 10 HepG2 41l DNA 51455 [ S FH ATM/ChK2/P53 3 5 45 5 -

2. EZH2 WIEFF FEHNHI7 GSK126 Jlid F#{% H3K27me3 Fik /K FEidt i
BIHR S5 21 DNA 1345 .

3. PcGs Fjk i R4 AL R EZH2 il /v F ATM 3 3§ X381 H3K27Tme3 5
DNA #1125 .
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