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Effect of ABT737 on Radiation Sensitivity of HelL.a Cells via Delaying DNA Damage Repair
after Radiation and Inducing Apoptosis

WANG Huan, YANG Yue-bo, LI Tian, YE Ming-juan, LI Wen-wei
(Department of Obstetrics and Gynecology, The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou, 510630, China)

Abstract; [Objective] To explore the pivotal role of ABT737, a BH3 mimetic small molecule inhibitor, in enhancing
radiosensitivity and its mechanism.  [Methods] MTT assay was conducted to determine the inhibition rate of ABT737 in Hela cells.
The radiosensitizing effect of ABT737 in Hela cells was detected by cell colony assay. The DNA damage of Hela cells was examined
by detection of histone variant H2AX (y-H2AX) foci using indirect immunofluorescence. Flow cytometry with Annexin V-PI staining
was used to assess the apoptosis. The expression of apoptotic proteins caspase-3 and PARP were detected using Western blot analysis.
[Results] ABT737 significantly inhibited cell growth of HeLa cells with IC50 value of 15.7 wmol/L. Result of the colony formation
assay indicated that the clonogenic survival of Hela cells was decreased after combining the radiation. The DEF values for both
combination groups were over one; 1.88 for the group treated with 8 wmol/L ABT737and 1.13 for the group treated with 12 pmol/L
ABT-737. The survival fraction (SF) values for the group treated with 8 wmol/I. ABT737 and the group treated with 12 pmol/L were
0.84 and 0.82, respectively. ABT737 increased the number of y-H2AX focis and the cells that detected y-H2AX foci in Hela cells
exposed radiation. After 24 h, y-H2AX focis disappeared in radiation group, but the accumulation of y-H2AX focis was also observed
after combining ABT737. The expression levels of both cleaved-Caspase-3 and cleaved-PARP and the apoptotic rate of Hela cells
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were increased in the combination group comparing to those in the groups that were treated with only ABT-737 or radiation.

[Conclusion] Our data imply that ABT-737 can enhance radiosensitizing effects in human cervical cancer HeLa cells via delaying

DNA damage repair after radiation and inducing apoptosis.

Key words: ABT-737; apoptosis; radiosensitizing; DNA damage

B S IR T O % H AT LT AR RUBSHARYT N
F BT W TA ML, 250 TE
U 0 FEAR T B, BB S0 X O 0 SRR D
P& 5 B S W TG YT SORA IR L,
TN PP T8 1 Bel-2 A3 335 5 R g e
R VARG, R, BHWT Bel =2 Y6 M & # 1 R T
BRI IPIRIA TR I . Bel-2 8B A FE R 73 = AN
Kk, — BT EAWREE CERE 1), 34
Bel-2 Bel-XL Mel-1; 2R I/ T8 1 W 50% (.
KR 2) , 446 Bax Bak, BN 145 A Bel-2 [F]
P45 3, 3 (Bel-2 homology domain 3, BH3); — J&
1% BH3 XEUAE A T K% . Bel-2 K
T o TR R ) 0 S T R A T 4 i 0 T R AT
P, XU R AR AR S A A M TR S0
LEHSFIFE, ABT-737 J2—F/NrF LK, BA
5 BH3-Only %5 1 (10 Bad) ML F0 1% ¥, 5 Bel-
XL( Ki = 36 nmol /L) & Bel-2( Ki = 433 nmol /L)
HAREMN fefr 454 Bel-2 /Bel-XL HiKk
CTAIR G5, 53T Bel-2 /Bel-XL ZhAE , MBI
P T AR A T ABT737 3
Abbott 28 w2 H i Ak F Il R Fir 0 58 o B
B AR PR IT ABT737 AE RT3 38 SR 42 A 15
i 9ed 240 i v e FE AR B AL

1 ##H57*

L1 # w8

N B S A0 Bk HeLa i FH & & B4 %L
10%11) FBS .50 pg/mL H 8 R 50 pe/mL 5ERE &K |
2 mmol/L R MERE ) DMEM R 3R 557 . A e
37TCHURFIT L 5%11) CO, L& F 5%, A
SRR AN LA T X BUE K T . ABT737 I H
J* Biochempartner NFE Caspase—3 .PARP IR L]
Santa Cruz 23 @] 72 i, BEMAHE (MTT) N Sigma 2\ H]
7 TR £ 22 iR (PBS) FL i 5 mg/mL Y
TAE# . AnnexinV-FITC Apoptosis Detection Kit I3
H Calbiochem /A F]

[J SUN Yat-sen Univ(Med Sci),2013,34(1):83-88]

1.2 FH &

1.2.1 MTT % BOECA KB 40 i i A 96 fL
B, AL 4000 4 e 195 L 4R MBS TR, 58
LA ABT737, i BEZH I Al 24 BE M 0.1%
) DMSO, &4 5 NE AL, & T 37°C KB 5
5%y CO, Wi FEA TR 72 h, S22 IRRT 4 h finA
10 pL 5 mg/mL MTT & , FER5 3% 4 h, LR IR
JIA 100 wL DMSO, B FRACKI 570 nm P
TR EEME (D), 3 T 310 K S 41 iy 5 1)
R AN AH BTG  F5H CaleuSyn1 B4R H 2K
il AL AT 3 OEATEE0 , 4L FE
M ZR=[(1-D 25 40/D X FE4H )]/D XF M 4H
100% ; AAFIE % = D H2540/D XFHR4 x 100% .,
1.2.2 RIMER LR FEE SLHR AU
KA B SR AR A, 40 0.25% /Y I B 1k 5
il B R, LA F34-1 RUEE IR X £A)7
BLRRST, AR 259k S B S5 591 o A A R AN [ 4
AL AR B S FUAR R, R 25 9 e
KA HE S A B (R A M AE CO, TRAR NG 35 6 ~
8 d J& , TG/ RS [ 2, 45 Al S e 4, 1180 =50
A B Y v B R, DA v A RO A A A A 0 B
(SF) . HRHE A it i AT S B AT 2
1.2.3  y-H2AX R & E o4  FHMRER G
&b AT Y 40 L FH 40 o/L £ B TP 1L 15
min; 1 x PBS ¥t 3 ‘{ﬁ(, BFIK S min ;0.25%Triton % i
FT4L 10 min; 5% BSA B ] 30 ming ]
WA e y=H2AX (1:400) ,4 CHF T 100 ; FH 3 A
Fi B¢ 6 —P1 (1:400) , EHIFHE 1 h; 1 x PBS 1% 3
R, K 5 min; DAPI ZE ¥ H 5 min, 1 x PBS 3% 3
U, B S min T MPTHECTE R B 7, B R, 3%
TR AR B AR g H pImageTool K44
T y-H2AX FHPERI AL (BLPY y-H2AX R £E A
> 10 A A BEMEANAE ) , B4 2 /D314 200 440
124 #oa @A = H 540 AR (flow
cytometry , FCM ) &z - e £ FH 245 Wy b PR3t (4 441 G
PBS VT 2 U0, BD A Ix&5 6 5% i 4 40 i
BEREA 1 x 105/mL . B 0.5 mL 40020, A



14

T M, 4 ABT737 i S5 IR B S0 AN IO G DNA #4516 52 Foids S 08 T mi s il 7 85

1.25 pL AnnexinV-FITC , %, =7 (18 ~ 24°C) H
F 15 min J5 B, WFE LR, #1005 mL 1x
S5 5 0% PR B AN, A 10 L Ak Y E (P,
10 me/L) A5, 10 min, 5. 7 B 5 T vk
88| ,1h Wﬁﬁ‘bﬁﬁéﬁﬂﬂ@ﬁ((Becton Dickinson 2 ¥ )1‘5/2
m
1.2.5 S92 9P % 3% (Western blot assay) WL
A0 PR IS B 20 M, PBS VR 2 I, A 20 M SR T
100 wL, 14 000 r/min(r = 17 em) .0 15 min, X [
o EREN, W40 pg HH A EHEZ M,
95°C N A2 PE 10 min, RAMEIEN: SDS BEI HL KT
HLFG B AR LT AR -, 5% WNg 4= 105t PA1 I Ak vk
A — | —Hii  FEZ00 T BFE 2 h, TBST ZZ o
# (10 mmol/L Tris-HCI, pH 7.4,150 mmol/L
NaCl,0.1%Tween20) PE % 3 K, BEYK 10 min, i A
e kIR, AR &IPSR, 2 ~ 5 min J5 ik
¥UERY
1.3 Srit=F4bE

FEHBL 4 DFATREA SEB B 3 UK, SEER AL
>R ] SPSS 11.0 GEitHR A0 73 1y , 2H 18] 245k e A
SR H ¢ Ky, 22 20 8] 4B L3R F O 22 53 A, 4 1)
RIECRH ¢ K%, P<0.05 HEFAGI2
B2,

2 % R

2.1 ABT737 "Il #I N\ 530 Hela 40 AT IE5E
FH MTT (977 A6 ABT737 Xob A 259 24 it

1207 Hela

1)
1}
1)
1)
I U
L 1 L L L lA
2.5 5 10 20 40

ABRT737/ (umol/T)

801

601

Viable Cells / %

40

207

Hela BYA KA, L 2.5.5.10.20 F1 40 pmol/L
ABT-737 Zb P Hela 20 24 h, H B0 2 (9 B4 GE #00
HWIVER, HARWEER I, AR ABT-737
AFRL S5 R A I, YWHEA G %E L (P<
0.01), F1C50 Jy 15.7 pmol/L, I iR 45 5 i W
ABT737 RERH AN Hela Z0MIAYIEHE (K 1A)
2.2 ABT737 X} HelLa ZBAn Ay 8L 1E B

LI N LK 45 R B os o8 pwmol/L 1
ABT737 54 1E Fl Hela 6~8 d 5% 12 wmol/L
ABT737 YEFH HeLa 4l 72 h 40 BE A S (0.2
4.6.8 Gy) 54l 7 2 AH He 20 I B o 9 11 g
FIUH LR B, RF +ABTT737 AN [R) ] 24 1k [a) 26 7
DEF {H¥ KT 1, #J7+8 wmol/L ABT737 43545 1]
2520 1.88, JUIT+12 pmol/L ABT737 JH125 72 h
H R 113, 40 HLAE IS 3 88 (S 1H ) FR 282 25 40
0.84, #4572 h 41 SF{E M 0.82, LA L4553 WoR
ABT737 W] LU 7307 HE8VE F , I Hil 7 3 ok
SRR (B 1B) .
2.3 ABT737 W] iR Hela 4 B 5§ 51 /5 B9 DNA
mGEE

HeLa 4825 2 Gy WUMIE 1 h, HRE WM
WLELAN M AZ N HY P y—H2AX £E 5 345 DAPT 4L {5,
R HGEN TAMIA% . 10 pmol /L ABT737 XA 7L
JPVE T Hela 4 )5, y-H2AX £ 5 50 A7
v-H2AX £ A i A M i S W 3 i, Bk
LhEE 24 h 5, BAAlHOT A y-H2AX BT S T
BCH ABT737 AbFZH {75 AT W25 2 y—H2AX £ 55 R
(K 2), LiRgERHR ABT737 W 4EIR Hela 4

Hela
—+— (Control

— ®- 8 pmol/L last
P e S| 4 12 pmol/L3 d
£ 0.1 [ RS
E — 3 \;
= .
£ 0.01¢ i
B 8 wmol/L SK = 0.84 DEF = 1.88
& 12 pmol/L SF = 0.82 DEF = 1.13

0.001 . . : '
0 2 4 6 8

Dose/Gy

1 ABT737 BEGHETF N E 5= A Hela B9 & KHIH

Fig.1 ABT737 inhibited cell growth and reduced clonogenic survival of HeLa cells after irradiation

A:HeLa cells were plated at the density of 5000 cells/well in a 96—well plate. The stock of ABT737 was added to wells. Cells were cultured for 3
days. Thereafter, MTT assay was conducted. 1)P < 0.01). B; HeLa cells were treated with DMSO control, ABT737 (8 pmol/L for 8 days or 12

pmol/L for 3 days) and radiation. After 8 d, colonies were stained and the scored colonies were graphed.
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Fig.2 ABT737 delayed DNA damage repair after radiation in HeLa cells

Representative photomicrographs showing accumulation of y—H2AX as a marker of DNA damage under indicated treatment.
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Fig.3 ABT737 increased the apoptotic rate in HeLa cells after radiation treatment
Hela cells treated with 2 Gy or 2 Gy combination of ABT737 for 24 h. The cells were collected sequentially and stained with AnnexinV and PI

and then analyzed by flow cytometry. The cells in the down right quadrant (AnnexinVt/PI_) were early apoptotic cells. The experiment was repeated 3

times.
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Fig.4 ABT737 enhanced caspase—3 and PARP cleavage induced by radiation in HeLa cells
Western blot analysis of caspase-3 and PARP in Hela cell treated with 10 pwmol/L ABT737 and/or 2 Gy radiation for 24 h. The experiment was

performed 3 times.
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