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Relation between Cyclooxygenase-2 and Polo-like Kinase-1 in
Non-Small Cell Lung Cancer

Kyu-Hwa Lee, M'S,, Seok-Chul Yang, M.D,
Division of Pulmonary and Critical Care Medicine, Department of Intemal Medicine and Lung Institute, Seoul National University
College of Medicine, Seoul, Korea

Background: Elevated expression of cyclooxygenase-2 (COX-2) and Polo-like kinase-1 (PLK-1) is observed in a
wide variety of cancers. Augmented expression of COX-2 and enhanced production of prostaglandin E, (PGE,)
are associated with increased tumor cell survival and malignancy; COX-2 has been implicated in the control of
human non-small cell lung carcinoma (NSCLC) cell growth, PLK-1 siRNA induced the cell death of lung cancer
cells and the systemic administration of PLK-1 siRNA/atelocollagen complex inhibited the growth of lung cancer
in a liver metastatic murine model. COX-2 and PLK-1 are involved in proliferation and in cell cycle regulation,
and there is a significant correlation between their interaction in prostate carcinoma,

Methods: In this study, we investigated the pattern of COX-2 and PLK-1 expression in NSCLC, after treatment with
IL-183, COX-2 inhibitor and PLK-1 siRNA,

Results: Expression of PLK-1 was decreased in A549 COX-2 sense cells, and was increased in A549 COX-2 anti-sense
cells. Knock out of PLK-1 expression by PLK-1 siRNA augmented COX-2 expression in A549 and NCI-H157 cells.
When A549 and NCI-H157 cells were treated with COX-2 inhibitor on a dose-dependent basis, PLK-1 and COX-2
were reduced, However, when the expression of COX-2 was induced by IL-1 8, the production of PLK-1 decreased.
Conclusion: These results demonstrate that COX-2 and PLK-1 are regulated and inhibited by each other in NSCLC,
and suggest that these proteins have a reverse relationship in NSCLC,
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1. HZ s 3 X2

HIZ2AE FAAZFR AS49 A|E(human lung ad-
enocarcinoma, American Type Culture Collection, Rock-
ville, MD, USA), NCI-H157A] % (squamous cell carcino-
ma, American Type Culture Collection)Z 37°C, 5% CO,
Z713}0l] 10% fetal bovine serum (FBS) (WelGENE,
Daegu, Korea), penicillin (60 pg/mL) - streptomycin
(100 pg/mL) (Gibco-BRL, Grand Island, NY, USA)o| 3
7}l RPMI 1640 (WelGENE) Hlj =]l 8l &k}t COX-2
AAAQ celecoxib B S ¢J8ke] A549, NCI-H157%
1107}/ well7} H%2 G-welloll FEake] 2443} E<F
RPMI 1640 vk ol A wjk&}4ch, Phosphate buffered
saline (PBS) (WelGENE)Z A &gt & celecoxibZ 0, 10,
20, 30, 40, 50 pg/mLe| FEE FoIdkal 37°CollA] 244
2 5t vt

IL-18 (R&D Systems, Minneapolis, MN, USA)E &
3}7] 9late] A549, NCI-HI572 1x 107} /well7} e
6-welloll FE3ke] 24A17F 59+ RPMI 1640 HijFH oflA]
wjekaledtt, PBSE AMF3E & 1L-168E 0, 0.015, 0.05,
0.1, 1, 1.5 ng/mLe] FEE Fofalal 37°Cellx] 24417}
SR et ARl W 118 A2l flste] T
gk o2 Gowello] HE3HaL A549, NCI-H157 Ao
Z¥7} 0.1 ng/mL, 1 ng/mLe] FEE Fofdte] 37°CoA]
Al7ke] Wslol] w2 COX-29} PLK-1 Thile] uhg] of ks
2435,

2. A549 COX-2 sense MEZE
sense AM|ZET Hjt

2 A549 COX-2 anti-

A5499]] COX-2Z retroviral transfectiond}e] COX-27}
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A WHsl= western bloto 2 #A3}it),

3. PLK-1 small interference RNA transfection

A549, NCI-H157 A|EFZE 6-wello] HZE3ste] 70%7}
Z w7hA] 71931, serume] §i+= RPMI 1640 BA]ol] 50
nmol¥} 100 nmol PLK-1 siRNA (Santa Cruz, CA, USA),

Control siRNA-A (Santa Cruz, CA, USA)E Lipofectamin
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2000 (Invitrogen, Carlsbad, CA, USA)¥} 4] oA B
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b s A71gEA Gel'de] @ AES nitrocel-
lulose membrane® 2 oFA]7|1L, o] membraneg bloc-
king solution (5% skim milk in 1XPBS/Tween 20) (BD
Biosciences, Sparks, MD, USA) .2 1A|7F 529} blockA]
71 & COX-2 (sc-1745, Santa Cruz, CA, USA)¢} PLK-1
(sc-55504, Santa Cruz, CA, USA), Actin (sc-1616, Santa
Cruz, CA, USA)ol| 3t 12} 3|2 4°CollA] 16117 EoF
HREAIZT. AlE S 22k FAIE RReAIR H, ECL
Western blotting detection system (GenDEPOT, Hous-
ton, TX, USA)< o]&3te] HAMsE ATt
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7FE COX-29] Wl ¢Fo] S715te]| whet PLK-1 Tl
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2 0~15 ngd FE2 24A7F Sk Fojst A7} 11-1 8
o] F57} 1 ng oPdo] EHA} COX-29] W o] A 5
7Vt ule} PLK-1 &S I/ A8k (Figure 1B).
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=2 7HAekgirt, Egh PLK-12 IL-1 84 2] AlRke] Zojfl
of whe} W ko] Haf FHadprt 4AIR ellA 8AIRE AL
olol] A7} Hlom 161Kto] Aol wk Hat F7tst
9JthFigure 2A), NCI-H157 A|EF|X= 1 ngo] IL-14
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Figure 1, Expression of COX-2 and PLK-1 according to concentration of Interleukin (IL)-18 treatment. A549 (A) and
NCI-H157 (B) cells were treated with 0, 0.015, 0.05, 0.1, 1, 1.5 ng/mL for 24 hours, Analysis of COX-2 and PLK-1
expression was done by Western blot, COX-2 protein expression was increased in dose dependent manner, but the
expression of PLK-1 was decreased,
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Figure 2, Expression of COX-2 and PLK-1 according to concentration of Interleukin (IL)-18 treatment., A549 and
NCI-H157 cells were treated with 0.1, 1 ng/mL respectively for 0, 1, 2, 4, 8, 16, 20, 24 hours, Analysis of COX-2
and PLK-1 expression was done by Western blot, (A) In A549 cells, the maximum level of COX-2 expression was
detected at 4 hour of exposure to IL-18, and the minimum level of PLK-1 expression was detected from 4 hour to
8 hour of exposure to IL-13. (B) In NCI-H157 cells, the maximum level of COX-2 expression was detected at 24 hour
of exposure to IL-18, and the minimum level of PLK-1 expression was detected at 16 hour of exposure to IL-15.
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Figure 3. Expression of COX-2 and PLK-1 according to concentration of celecoxib treatment, A549 (A) and NCI-H157
(B) cells were treated with 0, 10, 20, 30, 40, 50 M (Land 1~6) for 24 hours, Analysis of COX-2 and PLK-1 expression
was done by western blot, Expression of PLK-1, as well as COX-2, was decreased in dose dependent manner,
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3. A549 COX-2 sense M|EF2} A549 COX-2 anti-
sense M|ZF0AM PLK-19] g

COX-27} A= A %3 A549 COX-2 S A EF
9}, COX-29] A E =2 A 23} A549 COX-2 AS A|EF
oA COx-29] wdl A= w3l wh2 PLK-19] vFd Fd
S western blotS E3Fa] 235190t 1 A1 cOx-29]
HFE o] Z7}E|0] QU A549 COX-2 S A|EF|AE PIK-1
of W gFo] Fradtglom, cox-29] wao] oA =3l
T A549 COX-2 AS M| EFX= PLK-19] Wi Yo] S7}
sFith(Figure 4).
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TN O W— PLK-1

SR WSS o

Figure 4, Expression of COX-2 and PLK-1 in COX-2 gene
modified human adenocarcinoma cell lines, According to
the expression of COX-2 is increase, PLK-1 expression
is decreased, A549-vector: A549 COX-2 vector only cell
line; A549-S: A549 COX-2 sense cell line; A549-AS:
A549 COX-2 anti-sense cell line,
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Z2HE-2 A E= prostaglandin, 53] prostaglandin E
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WA 7t oF 22 It Hole] T}, gL <

A B
si-cont + - - si-cont + - - Figure 5. Expression of
si-PLK-1 - * + si-PLK-1 - + + COX-2 after PLK-1 inhibi-
tion in non-small cell lung
- .. - Cox-2 wo ww | CO2 concer Transfection with
PLK-1 siBNA and control
B s e LKA it PLKA SiRNA (+: 50 nM; ++:

100 nM), to A549 cells (A)

=3 QL= _ Actin

b — — Actin

and NCI-H157 cells (B) ac-
tivated COX-2 expression,
si-cont: control siRNA; si-

A549

NCI-H157 PLK-1: PLK-1 SiRNA.
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