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Role of JNK-mediated Bim Expression in ABT737 -induced Apoptosis in HeLLa Cells
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Abstract: [Objective] ABT-737 is a BH3 mimetic small molecule inhibitor that can effectively inhibit the activity of antiapoptotic
Bcl-2 family proteins including Bel-2, Bel-xL and Bel-w, and further enhances the effect of apoptosis. We explored the pivotal role of
JNK-mediated Bim expression in ABT737 -induced apoptosis in HeLa cells. [ Methods] Annexin V-PI staining was used to assess the
apoptosis. The expression of JNK, phospho-JNK, c¢-Jun, phospho-c-Jun, Bim were detected using Western blot analysis. RT-PCR was
used to detect the mRNA level of Bim. JNK specific inhibitor SP600125 or siRNA against JNK c-Jun were used to block activation of
JNK. [Results] ABT737 significantly inhibited cell growth of HeLa cells with IC50 value of 15.7 pmol/L. ABT737 induced apoptosis
in Hela cells. JNK was activated in cells exposed to ABT737 and the phosphorylation of ¢-Jun also increased. In the meantime, the
expression of Bim was up-regulated in Helia cells. The up-regulation of Bim expression and apoptosis induced by ABT737 were
blocked by SP600125 or small interfering RNA directed against JNK or c-Jun. [ Conclusion] JNK/c-Jun pathway mediates Bim up-
regulation in apoptosis induced by ABT737.
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Fig.1 ABT737 inhibited cell growth of HeLa cells
HelLa 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 (P < 0.01).

The results were representative of 3 experiments.
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Fig.2 ABT737 induced apoptosis in HeLa cells

HelLa cells treated with indicated concentrations 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 downright quadrant (AnnexinV+/PI-) were early apoptotic cells. The results were representative of 3

experiments.
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Fig.3 ABT737 induced phosphorylation of JNK and its downstream target c—Jun
HelLa cells were treated with various concentrations of ABT737 for 24 h or with 10 wmol/L ABT737 for the indicated periods. After treatments,

cell lysates were analyzed by immunoblotting with JNK, phospho-JNK, c—Jun and phospho—c—Jun antibodies. The results were representative of 3

experiments.
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Fig.4 ABT737 up-regulated the expression of Bim in HeLa cells
A and B Hela cells were treated with various concentrations of ABT737 for 24 h. Cell extracts were analyzed by Western Blot using Bim and
GAPDH antibodies. The expression level of Bim mRNA was detected by Real-time RT-PCR. Error bars represent standard deviations (SD) calculated
from three parallel experiments, P < 0.01. C and D HeLa cells were treated with 10 pwmol/L. ABT737 for the indicated periods. Cell extracts were
analyzed by Western Blot using Bim and GAPDH antibodies. The expression level of Bim mRNA was detected by real—time RT-PCR. Error bars

represent standard deviations (SD) calculated from three parallel experiments, P < 0.01.
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Fig.5 Inhibition of JNK and c—Jun blocked ABT737-induced Bim up-regulation in HeLa cells

A,B: Hela cells were treated with ABT737 for 24 h,

indicated proteins were analyzed by Western Blot.

in the absence or presence of 10 pwmol/L SP600125. Then the cells were lysed and the
Real-time RT-PCR showed Bim mRNA expression in HeLa cells was blocked by SP600125,

P<

0.01. C, D: Hela cells were transfected with negative control or JNK siRNA for 48 h, then untreated or were treated with ABT737 for 24 h. The cells

were lysed and the indicated proteins were analyzed by Western Blot. Real-time showed that silencing of JNK by siRNA blocked ABT737-induced Bim

mRNA expression in Hela cells, P < 0.01. E, F; HeLa cells were transfected with negative control or c—Jun siRNA for 48 h, then untreated or were

treated with ABT737 for 24 h. The cells were lysed and the indicated proteins were analyzed by Western Blot. Real-time showed that silencing of ¢—jun

by siRNA blocked ABT737-induced Bim mRNA expression in HeLa cells, P < 0.01. The results were representative of 3 experiments.
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Fig.6 Inhibition of JNK blocked ABT737-induced apoptosis in HeLa cells
Hela cells treated with ABT737 or ABT737 combination of SP600125 for 24 h. The cells were collected sequentially and stained with AnnexinV

and PI and then analyzed by flow cytometry. The cells in the downright quadrant (AnnexinVi/PI_) were early apoptotic cells. The results were

representative of 3 experiments.

Bel-w 454 Al %% Ki (5397 T 1 nmol - L', B
BEZEMIT, B ABT-737 5 Mcl-1 Bel-B & Al
(R SR RT3, L 5 i 456 0 ) 5 %k Ki (o
(0.46 = 0.11) pmol/L, 5 J5 1 # 454 i 41 i 3 %
Ki (KT 1 wmol/L, 4 KZ4L Bel-2 FKIEM 5
TR CImEs BRA AL, KRR E NS
SRR A A Rk L il B A0 RS 5 B DT R HE 45 A T
fit, A WFITIE , ABT-737 o HBEA KB
24 B 2R /N 20 B i 9 20 AL (E ABT737 J2 5 X0 B
F9U00E A M S B R A VR LA G far | H A A A
IR WA E] . AT, AT WS ABT-
737 XF N ET S HeLa 40RO AL REAE ] . S50
7N, ABT-737 X} Hela 4l i3 B4 M VE AT, [R] A
AT LA S AR 1, LRGN S e B R s TR AR fi 1
ABT-737 AL R i 0 Bel-2 /Bel-XL (1)
ez 5 AE MM, ¥ 076807 a0y
PUMA | JAK2 %536 M SR =5, 48 B i
XFF ABT-737 -S40 T- R RE )1 & & 0
BARHLHI A 0 iERE . INK B 52 4 4 i A1
PTG AR R AR B . TxE T
WA SN T INK 3 H 20T R 0 A K
WF5E W] INK G 2 B0 TR 4 7 e—Jun &
Vo ML T 8O 2 AR SE g rh FRATTUL S B
ABT-737 b # Hela 20 A, INK 35 i 5 H R i e
Yy c—Jun SRS | HL SR B R T AR | 15d B

£ ABT737 5 (AR -, INK {5 538 1 1] G
Z 5T H iy, FRATHE  INK 8 85T 40
U8 T S A A R IR S B, N
% fk I 76 4k BAX, Bim 252 8 7= R 712, sl
ot Z AL TIEOE SRR H TR RS, nBERR kT
I BCL-2  bel-xI \mel-1 2540 T bel -2 F ik
(L FRATABF R B, FE ABT737 541 A
T- M INK s Ay, A e T2 RERY BH3 WIE
MG Bim 2 [RGB A 3G I, o Sk B
TRV [R) A6 FEARRAPE
H, FeATHAR INK/c—Jun 42 0] g -
¥ Bim 25 T ABT737 IR MM T, I THE
A ECsE, FRATTAE T INK 457 /N 43 3 il 55
SP600125 4b ! Hela 4 1 , 25 R & BB H
SP600125 A HEA ] INK S 9 16 M 7l i ABT737
V5 Bim (YRIB NI, 1 2B RATHY
W e, FRATTIR R T R 4 1] INK 19/ RNA
FHHEA , RNA FHe 0T Lk R 2 08> INK %
R E I, 5 AR P25 R 5 INK RIA
DUERME ABT737 549 Bim A9 b8 7E 3 K F K
mRNA 7KF-285 B s, A TER] INK {555
MPRAF T ABT-737 15519 Bim Bk,
(HARE R, RATAINAE ABT737 AbHAY
R INK I A 5 sk L c—Jun B BERR 1k
AKFBA INK SR R0E gt Lo, If H3RE



702 IR A (A B4R

%345

A IA)AH 2SR5 4E, HLA 48 h, LR ATT % X
JE—FIIRT LAY I j]Tﬁ‘*bFlﬁ“ﬂEﬁ
c=Jun 5 ABT737 i3 HY Bim £k C R, AT
FH#ET] c—Jun (1) siRNA FHIET T HeLa Z0ffIH c~Jun
RIE  IXWARANE T c—Jun MBERRIL., 4R 0
N, Y e—Jun ARG MR HI S ABT737 75
T Bim PRk Z N,
W BRI RATCAESS, 7€ ABT737 4b 3

HeLa I AYEFED, T T-AH G Bim n] DL g
INK/c—Jun il B 705 . LM LB, >4
FH INK ¢ 55 30 il 551 SP600125 4111 il HeLa 41 fitg
HINK IS PEJS , ABT737 FIrids SO 4t I8 T~ R 52
ESEIIE

ZE LRk, AT KRB ABT737 W] i i PG

INK/c—Jun {55, EIRR T8 Bim (Y3RIXL,

W3 N B 5V HeLa 4 M & AT, 3X—HLil
14 [ BH A TR AT Bel=2 /N1 3 4l 351 14 7R AL
] B F-HROB ) B SRR YT T IR R T —E S
WA FIF TR S

SE k.

[1] Maldonado v, Melendez —Zajgla ],
Modulation of NF -kappa B,

Ortega A.

and Bel =2 in apoptosis

induced by cisplatin in HeLa cells [J]. Mutat Res,
1997, 381(1): 67-75.

[2] Del Gaizo Moore V, Brown JR, Certo M, et al. Chronic
lymphocytic  leukemia requires BCL2 to sequester
prodeath BIM, explaining sensitivity to BCL2 antagonist
ABT-737[J]. J Clin Invest, 2007, 117(1). 112-121.

[3] Tahir SK, Yang X, Anderson MG, et al. Influence of
Bel-2 family members on the cellular response of small—
cell lung cancer cell lines to ABT-737[J]. Cancer Res,
2007, 67(3): 1176-1183.

[4] Kang MH, Kang YH, Szymanska B,

L-ASP,

et al. Activity of
vineristine, and dexamethasone against acute
lymphoblastic leukemia is enhanced by the BH3 -
mimetic ABT-737 in vitro and in vivo[J]. Blood, 2007,
110(6) : 2057-2066.

[5] Keuling AM, Andrew SE, Tron VA. Inhibition of p38

(6]

(7]

[11]

[12]

[13]

[14]

MAPK enhances ABT -737 —induced cell death in
novel regulation of PUMA [J].
Pigment Cell Melanoma Res, 2010, 23(3); 430-440.

Will B, Siddigi T, Jorda MA, et al. Apoptosis induced
by JAK2 inhibition is mediated by Bim and enhanced by
the BH3 mimetic ABT =737 in JAK2 mutant human
erythroid cells[J]. Blood, 2010, 115(14): 2901-2909.

melanoma cell lines:

Dasmahapatra G, Lembersky D, Rahmani M, et al.
Bel-2 antagonists interact synergistically with bortezomib
in DLBCL cells in association with JNK activation and
induction of ER stress[J]. Cancer Biol Ther, 2009, 8
(9): 808-819.

Cui F, LiJ, Ding A, et al. Conditional QTL mapping
for plant height with respect to the length of the spike
and internode in two mapping populations of wheat [J].
Theor Appl Genet, 2011, 122(8). 1517-1536.

Petros AM, Dinges J, Augeri DJ, et al. Discovery of a
potent inhibitor of the antiapoptotic protein Bel—xL from
NMR and parallel synthesis[J]. ] Med Chem, 2006, 49
(2): 656-663.

Azmi AS, Wang Z, Philip PA, et al. Emerging Bel-2
inhibitors for the treatment of cancer [J]. Expert Opin
Emerg Drugs, 2011, 16(1): 59-70.

LiuJ, Lin A. Role of INK activation in apoptosis: a
double—edged sword[J]. Cell Res, 2005, 15(1): 36-
42.

Chen YR, Wang X, Templeton D, et al. The role of ¢—
Jun N—-terminal kinase (JNK) in apoptosis induced by
ultraviolet C and gamma radiation: Duration of JNK
activation may determine cell death and proliferation[ ] ].
J Biol Chem, 1996, 271(50): 31929-31936.

Lei K, Davis RJ. JNK phosphorylation of Bim-related
members of the Bel2 family induces Bax —dependent
apoptosis [J]. Proc Natl Acad Sci U S A, 2003, 100
(5): 2432-2437.

Srivastava RK, Sollott SJ, Khan L,

Bel-X (L)

et al. Bel-2 and
block thapsigargin —induced nitric oxide
generation, c¢—Jun NH(2)-terminal kinase activity, and
apoptosis[ J]. Mol Cell Biol, 1999, 19(8): 5659-5674.
(%4 REAR)



