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Anti-proliferative effect in epithelial ovarian cancer cells
by MEK Inhibitor AZD6244
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Objective: The objectives of this study were to determine the efficacy of AZD6244, a potent, selective MEK inhibitor, in epithelial ovarian
cancer (EOC) cells and to determine the enhanced cell death by combined treatment of paclitaxel and AZD6244.

Methods: EOC cells were treated with tenfold dilutions of AZD6244 (0.1 to 10 pM) for 24, 48 and 72 hours. Cell viability was determined
by the CellTiter 96 AQueous One Solution Cell Proliferation Assay. The apoptotic cascade was assessed by Caspase-Glo assays. ERK
activation was evaluated by Western blot analyses. Cytokine profiling was performed from culture supernatants using the Luminex 200
system.

Results: In vitro cell viability showed that ovarian cancer cells with high p-ERK activities (A2780, R454, 01-28) exhibited significant growth
inhibition. Cells with low p-ERK activities (R182, CP70), however, were resistant to AZD6244. Caspase-3 was not activated during
AZDG6244-induced growth inhibition. AZD6244 significantly inhibited p-ERK1/2 in both cell types regardless of constitutive levels of
p-ERK. Proinflammatory cytokines including IL-6, IL-8, MCP-1 and GM-CSF were significantly decreased. Paclitaxel activated the p-ERK
levels in paclitaxel-resistant R182 cells with low basal p-ERK level. MEK inhibition by AZD6244 enhanced paclitaxel-induced apoptosis
significantly in R182 cells.

Conclusion: These results demonstrate that AZD6244 has a potent growth inhibitory effect in ovarian cancer cells with high p-ERK activities.
In addition, targeted inhibition of the extracellular signal-regulated kinase pathway with AZD6244 can enhance the anti-tumor efficacy of
the cytotoxic paclitaxel.
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2. Cell Viability Assay

5x10°709] AZE 7z welld 100 ULOE 96-well
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One Solution Cell Proliferation Assay (Promega)E &
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5. Western Blot

Zyzro] ThilA 20 pgXS sample buffer (2,5% SDS,
10% glycerol, 5% B—mercaptoethanol, 0,15 M Tris—
HCI [pH 6.8], 0.01% bromophenol blue) = HAA]Z] &
12% SDS—polyacrylamide gelo|A] Z17|%%5}9c) ol
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1IA7F =0F 5% milkS Z&sE PBS?F 0.5% Tween—20
(PBS-T) o= APkt - 4Cofl A s 54t 14 A
BRI
1:1,000), mouse anti—phosphorylated ERK1/2 (Santa
Cruz, 1:1,000), rabbit anti—total ERK1/2 (Upstate

rabbit anti—cyclin D1 (Santa Cruz,

AZD6244, 10 uM
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Fig. 1. AZD6244 effectively inhibited MAPK/ERK pathway signaling in epithelial ovarian cancer cells. (A) EOC cells were treated
with increasing concentrations of AZD6244 (0.1 to 10 uM) for 24 hours. MEK activity was determined by western blot for
p-ERK1/2. Total ERK and B-actin were used for quantity control of proteins. (B) EOC cells were treated with with AZD6244 (10 uM)

for different time points (0, 0.5, 1, 3, 24 hrs).
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Fig. 3. Relative caspase-3/7 activity in A2780 and R182 cells.
Cells were exposed to AZD6244 for 24 hours. Caspase activity
was measured as described in Materials and Methods. Y axis:
caspase activity fold increase from control. The data were
compiled from at least three independent experiments.
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Fig. 4. Cell cycle analysis in EOC cells. Cells were treated with
AZD6244 (10 uM) for 48 hours. The cells stained with
propidium iodide (PI) solution were subjected to flow
cytometric analysis to determine the cell distribution at each
phase of the cell cycle. The EOC cells treated with AZD6244
were found to undergo Go/Gi-phase cell cycle arrest.
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AlEzofA deidog oA aiks Heltks A ¢
& Ut (Fig. 2).

ol Al2FA] AA| AT} A ZIAF AR O| STt
o] = A& %fol'iﬂ 230 caspase—3/7 s
oG}, AZD6244 0] RIZFSHA Al EZ54)
1l A2780 A|EO|A % caspase—3/7 A== °.4§_P =
7P7F BEEA| 9o} AZD6244= N|EZIAF Fk= w]ofs}
NZZA A ZI7} (cytostatic) T+ 2H8US &
ASlTt (Fig. 3).
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Fig. 5. AZD6244 induced down-regulation of cyclin DI in
EOC cells. Cells were lysed for Western blot analyses after
AZD6244 (0.1 to 10 uM) for 48 hours.
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Fig. 6. Expression of cytokines in MyD88-positive, low basal p-ERK R182 cells. Cells were treated with AZD6244 or paclitaxel for 48hrs, and
the levels of cytokines /chemokines secreted were determined in the supernatants from EOC cells. Significant levels of pro-inflammatory
cytokines were expressed in response to paclitaxel treatment. AZD6244 decreased pro-inflammatory cytokines in EOC cells. X-axis: AZD

6244(Taxol) dose.
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A7D6244%= TL-6, IL-8, MCP-1, GM-CSFE 7
t} (Fig. 6).
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Fig. 7. Combination treatment of paclitaxel and AZD6244. (A) Effect of paclitaxel on the activation of p-ERK1/2 in epithelial ovarian
cancer cells (A2780, R182). Cells were exposed to the indicated concentrations of paclitaxel for 24 hours. (B) Cells were treated with
AZD6244 (10 uM) and increasing concentrations of paclitaxel (0.2 to 20 pM) for 24 hours and activation status of p-ERK1/2. (C)
Cells were treated with AZD6244 (10 pM) and paclitaxel (20 pM) for 24, 48, and 72 hours and cell viability was determined
(A2780, R182). (D) Cells were treated with AZD6244 (10 uM) and paclitaxel (20 uM) for 24 hours and activity of caspase-3 was

measured. NT: non-treated. ~P<0.05.
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QA 9] 591 Auld a9t AlEol MEK AAIAl AZDG62440] HmZAl sl &

A3} Y=o Tolsl= ERK HZ29] 7|% SAAEE ZASLT, MEK AA|A|0] AZD62447}

B2: 44 Gt AZoIA AESA
| 954 Molmrlele] o) vlA FT AZDRAE TR eI R RS SIS

o
Wt Al o] SA3 Al25=7
u AESA Eie] Fge] Ui AE Lohui sheic
A gt ShRe] BEapofl A Rt UM 29} ShEjoj WA AlE2TE ZHZE AZD6244 (0.1-10 LM)E: 24, 48, 724
7Hs<t X231k Cell viability:= CellTiter 96 AQueous One Solution Cell Proliferation AssayS &[4, caspase S c+=
Caspase-Glo assayS: 0} 85121k, o] =7110] BALe. Azlo 3 vjorote] 425o4& A17/5}0] Luminex 200 system: o} &
slo] 243, flow cytometryS ©|-&3) A ZF7] § A5 0, p-ERK®} cyclin D1-2 western blot 2418 3}¢ich
A3} AZD6244= 7] % p-ERK SAE7} 2 AU W2 Al WA p-ERKE AI5ISITh AZD6244+= p-ERKS| 13&
AJ3E (A2780, 01-28, R454)o|4] A =a=e} 2| &7]7tol| BlFste] anpos %{—5!9111]% HATE sHARE p-ERKE] A
A2 (CP70, R182)0A= & Aol & Ho|A| ATk AZD62440]| RIZISHA Al254]
caspase-3/7 BEE 90la} 2717} THRbE A oX9fTh AZD6244= IL-6, IL-8, MCP-1, GM-CSF%_'— Z}d\_/\] 7}, o2 eea
AZD6244°] it a e upZd|etdo] o3t ERK 20| BSHE AZD62440]| o8| 2|02 A7, A=A 5
of frofat 270 Lhertr.
ZE: AZD6244= p-ERKE| 1 A|azof A By o g NS4 AR aNE Holw, vZ ey} AZD6244 2] ok ]S
Ao Alszof| A FrofRt MEAARE =5t AZD62440] 27 ERK 29| A7) wpEe|etlo) A2y s &
7= dloll Bt Bzt
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