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Study on the effects of the inhibition of the expression of cPLAZY on breast cancer cell migration and invasion
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Abstract: Objective To investigate the role of cytoplasmic phospholipase A2y (cPLA27Y) in breast cancer

cell migration and invasion. Methods Immunohistochemistry was used to detect the expression of ¢cPLA2Y in
breast cancer. Stealth™ RNAI technique was used to transfect breast cancer MDA-MB-231 cells instantaneous-
ly and inhibit the expression of ¢cPLLA27y. The expression of cPLLA2y was detected by Reverse Transcription-
Polymerase Chain Reaction (RT-PCR) and Western blotting respectively. The change of cell migration ability
was observed by scratch test. The invasive ability of MDA-MDB-231 cells inhibiting the expression of cPLLA2Yy
was observed. The phosphorylation levels of Akt (Ser473 and Thr308),cofilin and PKC in MDA-MB-231 cells
stimulated by EGF at different time after inhibition of the expression of cPLLA2y were detected by Western
blotting technique. MDA-MB-231 cells were stably transfected and cloned to inhibit the expression of cP-
LLA2y. Stable cloned MDA-MB-231 cells inhibiting the expression of cPLLA2y were injected into immunodefi-
cient SCID mice by tail vein injection to observe the passive metastasis of tumor cells at different time. Results
The expression of ¢cPLLA2y in breast cancer was associated with lymph node metastasis. Compared with the
control group,the mRNA and protein expression of cPLA2y in MDA-MB-231 cells transfected instantaneously
decreased,the migration ability decreased,and the invasion ability of MDA-MB-231 cells decreased. Compared
with the control group,the phosphorylation levels of Akt (Ser473 and Thr308) ,cofilin and PKC in MDA-MB-
231 cells decreased after inhibition of cPLLA2y expression. MDA-MB-231 cells were stably transfected and
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cloned to inhibit the expression of cPLLA27y. Compared with the control group,the mRNA and protein expres-

sion of cPLA2y was significantly decreased. Breast cancer MDA-MB-231 cells with the expression inhibition of

cPLLA27y was injected into tail vein of SCID mice,and the passive metastasis ability of breast cancer cells was

reduced. Conclusion CPLA27y is involved in EGF-induced migration and invasion of breast cancer cells,and its

regulation is related to Akt pathway.
Key words: MDA-MB-231 cells;

M3 BB RE B A2 (CPLAD) ZEME & 6 TN
Jilg  H b R R BRI W A2y (cPLA2Y) & cPLA2 K%
FLA I RR 25 4 1 R B . A RS cPLA2 % g
% 355 45 W s /0N B R0t S R Y e A A DD R K
Z LR RGEAE RIS R R cPLA2o fEAL IR IE R B
oA —FEAE Y H cPLA2Yy 5P a0 ¢ & R Ak
THOSHEWT b B AR WL TR0 B il . A 5% 1 &
M cPLA2Y i BE R R FL IR 8 1R B B 0 15 5 16 Tl
8% N HC o) LM e A ARG % 1R 22 8 J0 IS IR Dy 3 o Utk
FEPEI 1) R A — 2 AT M R B B
1 MH5FE
1.1 —f&pt
111 HAFRAMAM R FURE S 4k A ki
AR AR X AT XS — AN R Be (LA faf B A%
BE”)2015 45 1 A & 2017 45 2 A FARVIBR M 139 fi 7
P R . HOOE N Y L IR 9 5% 1E R 2 ZAR AR A S ket
RRA . 139 {1 2L BR 98 S8 8 A D e B A B i B =
B L 455 FE DT TR S 5 AR TR o . o SR
HEFER S HIE N 30~65 %, FH(48.8+4. 1)
%o ANBEFRERF A A DAL L (WHO) 1) 7L IR 12
Wrbn i . FLAREE MDA-MB-231 4 fifd #k t 4 58 #F 52 e
S O R
112 0 5 PLA2y (X EIMAME AL
] ;cofilin fl p-cofilin (4 JiL {5 & 5 F AW H AR
FD sp-Akt Fl p-PKCY (I HTAE W B AR A Al 5 Akt
1 PKCY (& 5 & 0 2E W 8 R 2 F]D 5 Stealth™ RNA
Iy & (KIEEAEY) s cPLA2Y 3 4167 &
At mt P AZ AW A | s et N Bractin 2 5 BEHUR (3
ANEMBEARGRAFD ., @F TIEG ARG RT .
8 % B AE W B R A FDD 5 Olympus IX70 8] 8 5 558
(HA BAKEH s BN (AR EY ESFRA D ;
BERE AR R G (£ E M52 F)) s Transwell /NE (3£
% EAFD,
1.2 7k
1.2.1 s AFLIRE 4l & MDA-MB-231
BORLEE IR 20 M i AR K T . PBS 3SR
.0, 25 Yo Jgmg I AL .l 1 mL S8 &R R 2Okl b e
WCFT o PR A2 B A 3 6 LA PN gk 2 85 SR A
1.2.2 il cPLA2y M358 AW it 3 B
cPLA2y #! Stealth siRNA JF3](si#1,si#2 and si#
3 siRNA) ¥4« MDA-MB-231 41 i , 7] i} i — B TG 56

cytosolic phospholipase A2v;

invasion; migration; metastasis

¥ 51 5% ¢ MDA-MB-231 4l g /5 0 % Y X B2 (ser %
TR s AT G Y () 20 A S 4 R4, 48~72 h J5 3
20 L, F§ Western blot Kzl cPLA2y B Rk 15 L.
FH I 2 5% B8 A5 4% I v (RT-PCRO Al mRNA 7K,
1.2.3 Stealth™-RNA #% RHARBFEEKE S
T2 2% 1A T VA U .6 b JiE R E T RPMI-1640
BESR0 AN e e 72 h 5 BUAN MR AT — R R 4
JiL 22 5 Y WK AT — 2 S,

1.2.4 Qs fbk il cPLA2y ik W H e difb
G I A 7L R R AR AR A S U0 R R cPLA2yY B A&
RGO . 5 IRERE UL 5 AT, e &5 SR ol W 44
HRURR DA 1o B 5 A R FOOUE JE P /2 . 45 R 8
i H B 9 A R A B

1.2.5 RPJRSCK 6 LB IR FLEEFD 5X10° 41
JRUOE 3 2 %« AR J5 TG TR A% TR Sk 76 15 37 0L 3% 1o K] 34
SIHE L —I8 . ULE R e A 10 40 i RS Bl R L 3 S )
3 Ab KA 22 o il 2K

1.2.6 Western blot £l cofilin, PKC¢ % H:#% /2 1k
LR AT Akt S HOBERR AL BT 23X 40 1% 57 A
YR K ) 6 FLAR H A 4 i 24 g (300 pll/
fL.H PMSF ¥R 0. 1%) . vk 2455 H 10%
SDS-PAGE Ji 3 47 H 3k » 4 % Fi cofilin., p-cofilin,
PKC¢.p-PKCt. Akt fil p-Akt(serd73 F1 Thr308) )
GaPr N TERE—FL (1 + 1 000) I R 2 h. H T
ALY AR IC BT R —Hi (1 = 5 000 BB =T
% & 30 min,

1.2.7 FagEi g MDA-MB-231 40 g $k 3% 9 il cP-
LA2y KM MM FoE % 4« MDA-MB-231 4
L AR AR AT 0 6 cPLA2y iK1 MDA-MB-231 f2 &
W0 (] shcPLA2y MDA-MB-231 4i it 3 7)) »
Western blot Kl Bk & 1) £2 % v 5 40 B 0 ] cPLA2y
FKk MR . shcPLA2y MDA-MB-231 40 g ) cP-
LA2y & 11 32 35 b ser MDA-MB-231 4 Jift 1 B i
A

1.2.8 (KNRZEBILR SRR %56t G
SCID /MR #2k B BB Sy ot o 4~6 JE % Mk
T8 5 9 5 VB B 25 ok 07 Y 1 ser 4 M RN RA E KL e P
LA2y shRNA fi§ MDA-MB-231 41 Jiid . & 4% 41 Jifg e Ji
7 5X10° A /mL, B 20 p DL v 8 7 4/
BB #IK (& 10 H, 43 BIPE o X BRAl fnsc e gl .
AN B 40 B JE 2 JE SR A & 5L RS RN 8 1) B A 1
1 AR BT /N B B H /N BRI it o XU 2 U 4% 9 T R 5 T



EFRREFLF20194F5 A% 4045% 98 Int ] Lab Med,May 2019, Vol. 40,No. 9 « 1043 -

AN

1.3 Zib2eAb B Rl 25 5L A SPSS10. 0 # {4 ik 17
LEFR L RYER R 7+ s Fon. 2R LR
K220, 2 8 5 W LR L LSD- £
5. THECTERHILBCR AT o K. PL P<<0. 05 KR 2%
A G ¥FE XL,

2 % ES

2.1 ApRE4IALEE I cPLA2Y 16 2L IR 9 41 40 vh F2 1k
139 FFL IR H A TRk LSS L RS 1Y 89 )L Ik R 45 R
R0 50 . AE 89 il bk B 45 A A e il b L A7 80 4l
cPLA2y FRIKFHME . SR, AE TCibk L 45 57% 75 1 50 11105
B, WA 4 B cPLA2y RIKBHM:. M4l LE 2%
HEiT47 L (P<<0.01) . BoXF Ay IE % FLAR 4121 6
cPLA2y ik (] 1), /8 cPLA2y %55 AR
R EA MG, AR K cPLA2Y KRB
JifrE IS /N RV R o A

FLARESS AL

&
X

HARERIE(40X)

2.2 Stealth™-RNAi # R 437 MDA-MB-231 41 s
H cPLAZY RikTH L

2.2.1 i cPLA2y F ik MDA-MB-231 41 Jifs
mRNA FIEFRBKF Y sigl.sig2 flsig3

siRNA fi§ MDA-MB-231 ZH i cPLA2y B8 [ k7K
B B REAL R ser ALY cPLA2y 85 H £k K
FA% . H si# 3 siRNA B8R . RT-PCR 4
[ KE s MDA-MB-231 4 Jfi ) cPLA2y ) mRNA
FEIR K B X R A PR AR

2.2.2 il cPLA2y F ik MDA-MB-231 40 g i
FRE S5 m W /N RNA T30 H A B i) 4% ¢ MDA-
MB-231 40 i1, #0 i 17 cPLA2y (33K, 40 i i 7
] 3 S BE 1 B B Ho T B A B A (T 2)

0.6 Lot
Q Scr

0.5 o si#l
E @ si#2
E @ si#s
EUE 0.4
F>
® 03
H
2
= o2

0.0

3 6 9 12 24
BHE (h)
& 2 % B S MDA-MB-231 2R B0 %) cPLA2Y (9
TR AT R

2.2.3 il cPLA2y 335 % MDA-MB-231 41 jitg J& 3
B2 A AR 3 A R B IR ZH MDA-MB-231 4
Ml Go /Gy Wk 45.3% +3.1%,S ] #34.9% +2. 9%,
G,/M ¥k 20. 8% +1. 8%, Ml cPLA2y ik iy
MDA-MB-231 4l G,/G, #439.0% 4+3.0% .S i
F35.9% 5. 7% .G, /MR 25. 1% £3. 4%, R
R cPLA2Y %3511 MDA-MB-231 41 g S # LA
Ko Gy /M AR A 252 . 22 5 o4 it ¢ B L (P>
0. 05) , i — 25 U B 240 B 5 B8 T il 174 2 A8 AN 6 4
i 3 B

2.3 cPLA2y Wil 5 ai LR 28 e 01 8 b H 5 R
1% 1 B v e 38 43 0 S8 LR 0 5 > BEAIL AL B (200 X)
R MM B H » Gad BE it & B Scr 40 M FiE i siR-
NA 1 #] PLA2y (sicPLA2y)/MDA-MB-231 41 jiti °F-
05> WL BT 4 28 40 M Dy 243, 15 F01 50, 12 4>, sicP-
LA2y/MDA-MB-231 4l fifd % i& matrigel & i fig J1 W]
WAK T Scr 41,5 Ser A HAZZERE S FRET79. 4%,
WA 2= F A St 2# 8 L (P<<0. 0D, LA 3,

 oPLA2y/MDA231

W T SRR T . TXAE
i ATERSEPR LR 5
, - Ya i .
oL ?-. ‘ g& b
g\, \v ¢ - ' "' 2o ‘v} 3
> ?.% & 6;*‘
o
s o M

a8
S

78 ’.‘

o RO .

A a0 B L3
A 3 & cPLA2Y ik MDA-MB-231
MR EEE M

2.4 cPLA2y 1877 EGF S M4 IE(5 5 0 T Akt,
cofilin il PKC #fafbiEH:  7F sicPLA2y MDA-MB-
231 4L P9, EGF H3# 5 min |4, cofilin (@R {L 324
IKAF-5 %) BERALAH A B B R R %4 . Akt 7£ cofilin
P i B B, MBS RO T EGF 3% S 19 Akt 473
F1 308 {7 5 1 W R Ak K - . 45 5 sicPLA2y MDA-MB-
231 4N Akt 473 F1 308 7 A5 1 W R Ak 4 11 2 1k 7k
X BRAL B BFEAR. 3 4h Akt tdE PKC (1 1 i
A5 F »sicPLA2y MDA-MB-231 41l ffi PKC B iR fb 1%
PR B S B X BE A0 B AIG. BE 7R B0 cPLA2y %3k X 41
JLE 7% AR AE FHALE . 5 PISK/ Akt il A ¢,
2.5 il cPLA2y Fik X SCID ER {4 PN 2L I g 4 il
7 52 8w K E A shePLA2y MDA-MB-
231 A H ) SCID /)N BRI 25 T i) 96 45 759 2509 I bk xof
MZH 7 A ser MDA-MB-231 20 g i /b, 5 40 b 4 2%
A G E L (P<<0.01),
K| i

1B R ARk R B cPLA2 KR Z — cP-
LA2y BAMAFMEHE s EFZARF) 2N RE. B
2 M — 5 2 AR MO B Y B 45 5 BE IR B AL A PR
SERY B R B C o iy S M Ae N s Y b b
B0 CAAX Pk Je JE B 1) 28 A8 K5 5| i e A g 2
WIENLI A . 538k cPLA2Y ik =2 PLAL BTG PE.



e 1044 - E I E¥ 4% 2019 £ 5 A% 40 %% 93 Int J Lab Med,May 2019, Vol. 40,No. 9

sn-1 F sn-2 Ao J 19 A P RE 80T 2 L 6 A= DU s 1R A G
N ORI = g = W o v s 4 R € o o = e
WFIE I IR R 1 43 38 2 . (HAHIF 58 19 45 S 78 o 1A B
cPLA2y 78 EGF 55 1) 7L It g 12 28 55 B vh 4y W 6
B MAE,

o7 B 3 20 Ak i 5 125 R B L cPLA2Yy 78 3L 9 41
U M5 585 98 A I B 25 5 B 1 LL Tk B 2 e B
MR T . BT a8 PLA2y i3RIk 511G K
S SR A AT L, cPLA2Y [ 35 i FH 55 5 ik (1 4%
AR . FEASTA) I 70 AR 9 40 i R b cPLA2Y By 3%
KOR A F cPLA2 HAth 7 8 35 57 597 0, 3 6l
cPLA2y 3k 1Y 2L IR o 20 M A B8 i A8 AR K 0, X
sb 5 cPLA2Y THRE A IR FR v AT 1 . FF A O F 58 5L
PR cPLA2y 7 s () & A5 T e B v i 3 3 %2
MIVER . 1R ZE TN R I e 2B R R 1 B B3R 17, 411
il 96 i PR B JHL 37 AR 1) 2 3 K 2 D) R T R A A KT
A . AW 58 & B & AE )BT R S cPLA2Y Kk
e PR 71N 43— 4900 44 s 240 L A R 48 3 JE 8

LA Y SCHR 85 48 PKCy 78 3L I 88 T % ol
e 6 B /E BT, PKCY Y 3% 16 38 #f PDK1/
Akt2/Rictor JF . ABFSE KB cPLA2Y 835 2L
S A0 L ) A A% % of PISK/ Akt i % . EGF 5 S 1
Akt473, Akt308 I cofilin [ B BR Ak 7K 7 75 41 1 cP-
LA2y BB 2 8/l th £ W, cPLA2Yy i g2 5
PI3K/ Akt i@ B & il 53 F 19 & L fG AL . cPLA2y
AT Ay 400 ) Bl e 5 5 A2 3 B A IO 225 T T

X SCID FsU A P 3L it s 448 A i 5 % 194 52 i SR 8¢ ]
U, o B 5 bk 1 5 B0 ) cPLA2y 323k 1 L R 96 40 i
SCID /)~ B fili 2% 187 9 i 988 245 15 %5 B 3 L % BR 4 /)y R
Ao ULEHIP ] cPLA2y k5w T FL IR 9 40 M i) 9t
SR E M AL RS . G R b 30 o A R 40 e ) B R 2
FER B H A A, ol W R R S o g — 25 B cP-
LA2y Fak 57U BR 9 di i A4 K R B 5B A ¢, fiR
FET A B 3 AR AR A Y G R T
4 & it

cPLA2y 25 EGF 55 ¥ ZL %98 40 i ity 1 #
1278, 0l cPLA2y &3k %5 LR 40 i 32 &% e 25 )
HIER . ASHIE 5T O itf — 25 i) B 2L R 08 1 28 5 # L 11
PEALH T . cPLA2Y B 5 Akt il B A 6. Akt
2 LS o B 4> T cPLA2Y B RE B R R 35 K A
ST IHTRE A

%3k

(1] sk, RTv. BEIRAE C-y DR WFset e [ ). 40 i A 9 24 A4
#£.,2004,26(2):93-97.

(2] BRHEBL, SO, ARTN 7638 M o & A % 8 v AR FH 5
HER[T]. Nt B & B3, 2016.31(3) : 439-442.

[3] TIAN G,WANG X,ZHANG F,et al. Downregulation of

cPLA27y expression inhibits EGF-induced chemotaxis of
human breast cancer cells through Akt pathway[]]. Bio-
chem Biophys Res Commun,2011,409(3):506-512.

[4] RIDLEY A J,SCHWARTZ M A,BURRIDGE K, et al.
Cell migration:integrating signals from front to back[]].
Science,2003,302(5651) :1704-1709.

[5] DING K,BANERJEE A,TAN S,et al. Artemin,a mem-
ber of the glial cell line-derived neurotrophic factor family
of ligands,is HER2-regulated and mediates acquired tras-
tuzumab resistance by promoting cancer stem cell-like be-
havior in mammary carcinoma cells [J]. J Biol Chem,
2014,289(23) :16057-16071.

.[6] BLAINE S A,WICK M,DESSEV C,et al. Induction of
cPLLA(2) in lung epithelial cells and non-small cell lung
cancer is mediated by Spl and c-jun[]J]. J Biol Chem,
2001,276(46) :42737-42743.

[7] DEFILIPPIS R A,GOODWIN E C,WU L,et al. Endoge-
nous human papillomavirus E6 and E7 proteins differenti-
ally regulate proliferation senescence and apoptosis in He-
La cervical carcinoma cell [J]. Virology, 2003, 77 (2):
1551-1563.

[8] Mg, AT, ¥ % . 5. GDNF fl ARTN 2 H 52 1K 514
ARG E R R CRT] AL - WA -
2015,27(1) :68-70.

[9] Hf%E. Artemin & 7E B AL A iR 3K S H 5 B I
PR FIRR AE 9 56 2 [, 9 B % %, 2015, 26 (16) : 2355-
2357,2358.

[10] DESGROSELLIER ] S, CHERESH D A. Integrins in
cancer ; biological implications and therapeutic opportuni-
ties[ ] ]. Nat Rev Cancer,2010,10(1):9-22.

(110 Ewede, sk KA, M W2, 55, ¥01m T4 ARTN X F2 N
JEE SR Ishikawa 2 i 3 5 68 0 0 52 e [ . 7K 48 B2 2% B 2%
% ,2017,34(5) :368-370.

[12] FAN R S,JACAMO R O,JIANG X H,et al. G protein-

coupled receptor activation rapidly stimulates focal adhe-

%%,

=

sion kinase phosphorylation at Ser-843-mediation by
Ca*" , calmodulin, and Ca’" calmodulin-dependent kinase
I1[J]. J Biol Chem,2005,280(25) :24212-24220.

[13] JEONG W C,KIM K J,JU H W,et al. Cytoplasmic phos-
pholipase a(2) metabolites play a critical role in pulmona-
ry tumor metastasis in mice[ J ]. Anticancer Res,2010,30
(9):3421-3427.

[14] GAO C,CHENG X,LI X.et al. Prognostic significance of
artemin and GFRal expression in laryngeal squamous cell
carcinomal J]. Exp Ther Med,2014,8(3) :818-822.

[15] ZHONG X, LI X,LIU F,et al. Omentin inhibits TNF-¢-
induced expression of adhesion molecules in endothelial
cells via ERK/NF-kB pathway[ J]. Biochem Biophys Res
Commun,2012,425(2) :401-406.

(Wi fi B #7:2018-09-18 &[] H 19 .2018-11-06)



