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Abstract: Objective To investigate the role of COX-2 in invasiveness and chemotaxis of the highly malig-
nant breast cancer cell line MDA-MB-231 using RNA interference. Methods MDA-MB-231 cells were
transfected with small RNA interference plasmids to disrupt COX-2 expression. COX-2 mRNA level was
detected using RT-PCR. The in vitro invasion ability of MDA-MB-231 cells was examined using matrigel
invasion assay. Results The results of restriction endonuclease digestion electrophoresis and DNA se-
quencing showed that the interferenced plasmid pSUPER-siCOX-2 was constructed successfully. The
transfectants were named as MDA-MB-231/pSUPER-basic and MDA-MB-231/ pSUPER-siCOX-2, re-
spectively. The results of RT-PCR showed that the levels of COX-2 mRNA of MDA-MB-231/pSUPER-
siCOX-2 was obviously reduced at 48 hours after transfection, compared to MDA-MB-231/pSUPER-bas-
ic cells. The COX-2-reduced MDA-MB-231 cells showed decreased chemotaxis ability compared with the
control cells (P<C0. 01). The invasion assay showed prominent differences between the COX-2-reduced
MDA-MB-231 cells and the control cells (P<C 0. 01). Conclusion Using RNA interference, the reduc-
tion of COX-2 expression can obviously inhibit the invasion and chemotaxis of the highly malignant breast
cancer cell line MDA-MB-231.
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Figure 1 Results of identification of
pSUPER-siCOX-2 with Bgl Il and Hird I
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Figure 2 The levels of COX-2 mRNA
detected by RT-PCR
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Figure 3 Comparison of EGF-induced chemotaxis of
parental MDA-MB-231, MDA-MB-231/pSUPER-basic
and MDA-MB-231/pSUPER-siCOX-2 cells
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Figure 4 Comparison of disruption of COX-2 by the siRNA
impaired invasion into matrivgel in the MDA-MB-231/p-
SUPER-basic and MDA-MB-231/pSUPER-siCOX-2 cells

3 iFig

PERBFFE W] . COX-2 AN 55 7L BR800 & A
KA KM HSE T IR B RZE,

A IZ Bl AT 5 | e 20 A i B 1 7E LR Y
FERE LG ke 25 A W B R VE . Ma 22 & BE
COX-2 =4 PGE2 i i EP 32 K/ 3 4i g fb A
. EP2 fil EP4 5 IR BR1G L BEHES cAMP /K- F
A O, HE AR F R liE PKA R Akt, 5541 EP4
5 PGE2 45 & vl HiEER T PI3K Jf£ i ERK1/2
Az B T AR A R (R 2R G R

LRI A A R fhAE B S RSN AR
L2 ZE 18 IR I S S50, 10AIE T COX-2 FEA 7L AR
FEAi ik AR LR TR AR . e g ka1
BENSLIGIGUE T COX-2 YA it LI I8 40 o A a1k
IEBNIfE S L B 40 B R AR (P<<0. 01) s fR AN 20
L2 22 6 F7 K6 08 B COX-2 U 85 114 L 5% 9o 440 i 4
7812515 Matrivgel PEIE T A4 41 5000 L X BE 20 40
Hi/> (P<<0. 01, DA ESEER 2 R s . COX-2 (95
R TR 1 L Mg 20 B ) S S AR R RE T

i siRNA $ R4t MDA-MB-231 4ii itk fdi 2
Bz COX-2, g5 JH /b T LA SUE bR &L A mR-
NA ik, 4045 IL-11 .JAG1 ,CXCR4 fl MMP-1 %5,

R T 2RI AR R R RS, o TL-11 S 3L
B R AR S JAGT (35 5 2L IR 10
WiJa 2245 5 s CXCR4 &—Fh 5 i (R 55 2 A
St tb N T2 K5 s MMP-1 S 2L A0 iR 22 b
DT R . X 5 IRATA A I 45 R A — 2L
B EkZ T ik SE P, fir L COX-2 Ik A% FL IR I
AN ¥4k F0 4= 28 i S B B F B, Stasinopoulos
210058 57 siIRNA # AR FEAL MDA-MB-231 4 Jig i
COX-2 Kk, BN TR A5 R ML i 1 5%
Rt ELHAE T R Y & 2E . Pan %507 40 55 35 7L MR
J& MCF-7 5 MDA-MB-231 4 i #% , | Ffl /N RNA
THHAR GRS LB FHARUEY] COX-2 i@ EP2/
EP4 {555 1% 9 CCR7 F3537E 142 1 5L B 98 vk £
SR ORMEIT AR, BEEE M COX-2 $Hil 7) Cn
FER A EP4 25 ERFE BT S FLUE (R 22
FUEERSCRI ., BEE COX-2 5 /E I HLH ik
— SRR AESE B i — 2L D LA A RN D RE . AR
S PR COX-2 A5 2L IR 8 40 P 4= 28
SRS TR R S R i A M L R e 1 YL )7 FRA T $
HEA T B

SE Lk

[1] Nieves-Alicea R, Colburn NH, Simeone AM, et al. Pro-
grammed cell death 4 inhibits breast cancer cell invasion by in-
creasing tissue inhibitor of metalloproteinases-2 expression[] .
Breast Cancer Res Treat, 2009, 114(2) . 203-209.

[2] Ma X, Kundu N, Rifat S, et al. Prostaglandin E receptor EP4
antagonism inhibits breast cancer metastasis[ ] ]. Cancer Res,
2006, 66(6):2923-2927.

[3] Kang Y. He W, Tulley S, et al. Breast cancer bone metasta-
sis mediated by the Smad tumor suppressor pathway[]J]. Proc
Natl Acad Sci U S A, 2005, 102(39):13909-13914.

[4] Reedijk M, Odorcic S, Chang L, et al. High-level coexpres-
sion of JAG1 and NOTCH1 is observed in human breast cancer
and is associated with poor overall survival[ J]. Cancer Res,
2005, 65(18):8530-8537.

[5] Orimo A, Weinberg RA. Stromal fibroblasts in cancer: a no-
vel tumorpromoting cell type[J]. Cell Cycle, 2006, 5(15);
1597-1601.

[6] Stasinopoulos I, O’Brien DR, Wildes F, et al. Silencing of cy-
clooxygenase-2 inhibits metastasis and delays tumor onset of
poorly differentiated metastatic breast cancer cells[]J]. Mol
Cancer Res, 2007, 5(5):435-442,

[7] Pan MR, Hou MF, Chang HC, et al. Cyclooxygenase-2 Up-
regulates CCR7 via EP2/EP4 Receptor Signaling Pathways to
Enhance Lymphatic Invasion of Breast Cancer Cells[J]. ] Biol
Chem, 2008, 283(17): 11155-11163.

[8] Farooqui M, Li Y, Rogers T, et al. COX-2 inhibitor celecoxib
prevents chronic morphine-induced promotion of angiogenesis,
tumour growth, metastasis and mortality, without compromi-

sing analgesia[ J]. Br ] Cancer, 2007, 97(11):1523-1531.
(4R %) 2o sk RF 30 ]



