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Effect of phospholipase PLCD1 on epithelial-mesenchymal transition of

pancreatic cancer cells CAPAN-1 and BXPC-3

Zhang Tong, Jiang Zheng
( Department of Gastroenterology,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract)Objective : To investigate the effects of the phospholipase C81(PLCD1),a potential tumour gene,in pancreatic cancer cells,
on the proliferation, migration and invasion of pancreatic cancer cells. Methods ; Liposome method was used to transfer the pcDNA3.1-
PLCD1 to pancreatic cancer cells and the Vector group with empty vector was set. The proliferation,migratory and invasive abilities of
pancreatic cancer cells were detected with CCK-8 assay, clone formation assay, Transwell assay and wound healing assay. In additional
Western blot was used to demonstrate the potential mechanism. Results . PLCD1 was significant up-regulated in CAPAN-1 and BX-
PC-3 cells after being transiently transfected with the PLCD1 over—expressing plasmid (P<0.05). The ability of proliferation showed
significant inhibition with CCK-8 and clone formation assay(P<0.05). The motility,,invasion and migration were remarkable restrained
with Transwell assay and wound healing assay (P<0.05). Additionally , Western blot showed PLCDI induced MAPK/ERK pathway
molecule p—ERK1/2(P<0.05),as well as the mesenchymal markers N—cadherin and Vimentin were decreased (P<0.05). And the ex—
pression of the epithelial marker E—cadherin was increased (P<0.05). Conclusion :PLCD1 may inhibit the proliferation, migration and
invasion of pancreatic cancer cells through inhibiting the MAPK/EKR pathway and suppressing the EMT, which lay the foundation for
the further study of PLCD1 in pancreatic cancer.
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WG C(phospholipase C,PLC)TERBE R B 1
RGP R EEAE Y, BENREE C 7T LAY 4,5-
TR NEIEUREIE— 2Dk N 1,4, 5- = BERR LI
TR, AR E BTSSR 5 IE T ALE], PLC
DX R B,y,d,e,0,m 6 2505, F53 2 51 5 e
KA YIRS PLCD1 J& T PLC M A,
T 3 SY R 22.3 X, %X IR AE AN R
KL, 4 PLCD1 FHIT RASSF1AP, fE i 22 fffse
B, PLCD1 TE45 B B 28 B | R
Ji g LR A8 4 1 IR R TE S
PRI FE R AR

APEH W TABEFE T & B R PLCD
i % 9 4 6 2 v SEL VS 40 6 0 5 44 a2 e Bt e 20
FLPAT ™, AHHRHZ 22 FE R A i A CHL TSR A
W, AR — P4 PLCDT 7RI H i R
RJERL
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JBE R AN AL 22 CAPAN=1 PLCD1 JRiFl Vector JiAE
53R Rg e FMIseA% 27 o PRI E R SR A G K TR A
# BXPC-3 Il T3¢ E A IR Y AF R (American Type Cul-
ture Collection, ATCC), PLCD1 FEXN 5190y A 5 57 4 W i Ak
PR PR W G RNA B2 3005 5% PCR 47 3 3055 1t
H Takara 2\ 7] ; Lipo 6000™ %% 44 | ECL A OGHK A8 42
UG &0 T R = KA BRIESEHT ; DMEM w77
FIW H Hyclone 23] 3 TG RE 2 Fokr H i BRI & (Plasmid
Mini Kit 1) [ OMEGA 2AH]; 4= 13 (fetal bovine serum,
FBS) ) [ #0M PUZ= 7528 6] 5 Transwell™ /NE W [ T8 6] |
Matrigel™ FEJFEIEEL BT B BD 23 ) ; CCK-8 G &M A |
TSR ARA PR 7] ;G418 I H Amersco 23], BTN
PLCD1 HtfA H Abcam 23 1) ; it A GAPDH HifA&Iy A -+
T8 W8 ) ; Pt N\ E—cadherin ,N—cadherin , Vimentin L 53 [
PUAIAT Cell Signaling Technology 23 7l ; BCA 4 A ¥k &
A& HRP PRiC PR AP 1gC —Hiily B -8
/AT, ERK1/2 p—ERK1/2 Hi Santa 23 F424HE
1.2 misih

MA=80 CURA ML AT, Pk B 22 37 CoKIAR Y, =
il L, IR IIAZY 1 mL £ 10%FBS ff) DMEM &b
FrFe ik WATIRAS G J0 36 HE 2 N0 3 mL S8 i R B 1

FEMLA, BEJE RS NLAL T 37 °C.5%CO, ANss b, MR
PEANAA: KA SRS 25, B9 36~48 h # 1 ¥k, 2440
JRIRA BE 1 809%~90%Itt , AT THALAEAT,
1.3 RT-PCR #nl PLCD1 &k

o I RNA 2GR0 & P2 B0 4 i & P i RNA, fd
Takara 7~ Al 307 SRR G0 RNA S8 cDNA , FH
PCR ¥ #85 & 11T PCR KW ., PCR P=¥ ] 2%35 fg Wit e
Rk, oI UG AL MR . PLCDL:F 5° -TGTCGCTACT-
CAAGTGAGTC-3",R 5’ ~AGTCCTCCTGAACTTGTAG-3"; }
H 1Y A Bt K/ 197 bp, B-actin:F 5” ~-TGACGTGGACATC-
CGCAAAG-3" R 5’ —CTGGAAGGTGGACAGCGAGG-3", }
H i v Bk /IR 205 bp,
1.4 F PLCD1 BF B 4% e N MR 20 L

i BB B0 77 £ (Plasmid Mini Kit 11428 PLCD1
JTRIAT Vector TR (GRULIIAHAE) . FEU4HT 12 h, 3% 4.5 x 10°
AmL M EEER TR FRIL(6 cm) H,37 °C 5%CO0, A
BEE 20 h, REARMLIC A BE K 709%~80% Kt 5 wg T KL AN
6 WL Lipo 6000™ X FVE S A B BRIE 40 i, 55 5 3 A B FBS
(PRI BIRIE ), #5Y 4~6 h J5 45 & FBS 52 41 5%
H, IR YLANN 48 h )5, TR 20T, S5 4 PLCD1
RIS YL N Vector FRIEL L4,
1.5 %y ¢pifshml PLCD1 AR EMT maker & & &k

PRI Y PLCD1 JFORIAN Vector FORE 48 h 51 CAPAN-
1 A1 BXPC-3 JHEpsm AU AR 11, H BCA ¥R e HAR M,
HA 1/4 BAKRFRG 5 x Buffer SDS [ REZE miif , 100 C/K W
10 min fEHARE T 12%009 SDS-PAGE 7B, B4~ HL Tk
VKIEMA 40 pg 25 FRE LS 76 100 V1B R S04 T HEIRE filf
H 0.2 wm B TR £ 4 (polyvinylidene fluoride, PVDF) i |
7E 50 o/L RS 2E 03] 90 min, 7 4 °C W EEF—$ 7 . IR
H7ES RIS T, AT TBST PRI 15 min x 4 K, ZHEERT
WEH 1~2 h,, BfiJ5 FH TBST %E%% 15 min x 4 K, SR fE RS
Hili l ECL & OG5 , ] Fusion SR HOCRE
1.6 CCK-8 #2554 PLCD1 /5 AR5 0938 78 Ak

P A4 I PLCD1 4 Vector 41, [0 5 AL, 705
AGHE Y 48 h (AR I 20 M, $E 0 1 96 FLAR , AL A1 M4 o)
TE 5x10° 4>, BEfLANMA R S B HIAE 100 L, WCE 7RI
AT, 7E 24 48 .72 h G 4T CCK-8 M, HAFANAT ] 55,
FHFLMA 10 wL CCK-8 12U, H-4r 518 100 pl Fr3RIt 5
10 wl CCK-8 23 A EAL  FANMURERE 55 5% 2 h, b
A3 454L 450 nm AbIREHE
1.7 XVJE R34 45 2 PLCD1 J& MR IR 6940 )35 3 Ak

FH Maker 2£4£ 6 FLARITHRAE EL — S5 414k, 4% PLCD1
ZHAN Vector HANMEERN T 6 FLBL(5x10° AN/AL) , ¥k H 41 it
GIEIR 100%, H 10 WL ARSI H LTSI 0IR . PBS Tk
2 R, IR 2% FBS ) DMEM @EliRs3R5L 28 WiEs R0
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B EHHE S8 0 b, SRJE T 24 .48 h ZEAARIA EHA IRIE 5%
1.8 432 iE 45 3kl 55 4 PLCD1 J& MRS 2u i 6943 2 i
G2
1.8.1 ITRSLE BorilEkUe T 48 h (1 PLCD1 SORIFN Vector
JFORE A BRI AN T AR IS, A B FBS RE FR L E R AL 41
JH%5 2R 3.0 x 108 /L, A /NEE I 200 L AR , 24
LB LA 700 WL 5 FBS () DMEM 5353, Ff /e
AFAACZ I8 24 h JEHUE/INE TS PBS ARk
/NG N BEAN M, 4% 22 5 W RE 1 22 25 min, AT,
1 g/ &5 et 25 min, H RN TG H PBS b/ hE
P B R R AN
1.8.2 {RZESCH  BARE FBS MBEFRIE S Matrigel™ JEJEE
LT IR 7:1 FOlR A B/ NE N MINA 50 pLIR A,
IOERE PR 5~6 h, RF HEER S . AP IR R
1.9 SLET iR is

i G418 ik K FE Y dnitk . B 2 5B PLCD1
JEALEH | Vector FURLZH A2 2 55 YL A , #% 500 A~/HLIEFI T 6
FLATH A 3 AL B AR AR AR TR B A T S R T A,
K32 2 A Ze 4G ,PLCD1 ¥ 440 Vector IR i mope - K
SRR AT ILAY 50 AN A AT, BT EE1R05 9% B JerE PBS 3
Pk 2 W, B 4% 2 B8RS 2 25 min; [ E 52 HE)R T 0.1%
SETEYL( 25 min, HEFH PBS TG, FR 402 1 4 40 e
L
1.10 %hitsam

St SPSS 24.0, TR VORHAEL = brifE 2
(x =) 3R, IR FLBCR T ¢ K5, o5 42 0 2 oMt
MG 225007, Kis/KifE «=0.05.

2.1 #:3 PLCD1 J& M5 2a i mRNA & & & &k KT 57

J T YR ABFIC AT 2635 PLCD1 X e N da 200 M £ 26 0247
LI B PLCD1 JFORLAT Vector JFHE 3 51 %5 G 1 0 1150 20
MUz FERRTEL LIS 48 h, 4 B4R U IR AN A Y 5 RNA
FIEE AT, 82 & PCR fil Western blot 4 % PLCD1 3
KKV, BEREIR 5 Vector 4141 16, PLCD1 ZHr PLCDI

XA E R E R (E ), BAG LR (R 1), XFEY
TEREAMEANE R PLCDT BUREE YR, vl LA T iaesiy,

F1 AELIBAFERESE RT-PCR #1 Western blot
REEDH(n=3,%)

a5 RT-PCREZIEJKFEML  Western blot £ 1E R EEAH
CAPAN-1  BXPC-3  CAPAN-1  BXPC-3
Vector#l ~ 0.23+0.09 0.112022 023£0.05 0.15+0.02
PLCDIZH  0.71+0.05 022+0.05 0.55+006 0.25%0.02
PAE 0.003 0.038 0.016 0.028

2.2 it kik PLCDI XTRRAR I 20 RL3E 75 69 % v

ST ARSI PLCD1 b A 2% 5K e %o JR i 2 . CAPAN-1
H BXPC-3 3 FH A RE A, ARBF 58 BETT T CCK-8 M eI Al
SR DA ML AE T L . ML 2A W] UL 2520 IR 4 PLC D 1
I BEHTEE Vector 011, TEM R 200 k3,2 4
AR A ZEL 0] LU Ao 0] LA | 2 ) 5 B 1) 38 B AR FH I A S
RS (FR 2), PRAR A A [B] D KR TR] 25 4 45 B[]
WU G BE KA e R AR b, BG4 BE A Bl IS 8] AR £k (4
P X ULIARE YL PLCD1 FORLIS , Bl 3 4 ik 1 22 311
i, BES BT G418 Bk AR e 54 % PLCDI1 1) CAPAN-1
F BXPC-3 4, #E47 re BT AL 08 . 45 SRR W (& 2B),
CAPAN-1 Zifitrh  FasE 23k PLCD1 19 40 JTE il 4 v B %k 1t
Vector 2 FRE(16 £2 vs. 132 +7), R BAH G #5 L (P=
0.003) , [FIHF, 78 BXPC-3 4iigrh , e ik PLCD1 Y4 IIIE
T SEREEL L Vector 2T [ (41 £9 vs. 104 +£23), 2255 H
G L (P=0.000) , X EELE R PLCD1 23l AR
S AR B T

F2 FELIBHABRIREHAE ODwom B (1n=3)

. CAPAN-1 BXPC-3
A 1a] / 2H 5]
VectorZH PLCD14H VectorZ PLCD14H
Oh 0.13+£0.01 0.15£0.02 0.14+0.01 0.15+0.01
24 h 0.25+0.04 0.17+0.10 0.38+0.03 0.24+0.01
48 h 0.59+0.03 042+0.03 0.86+0.03 0.51£0.04
72h 0.82+0.02 0.50+0.02 1.30+0.07 0.65+0.04
2 R Fe A F=238.45;P=0.000 F=505.565; P=0.000

IE] AR F=1252.39;P=0.000
B4 ACH. F=128.15;P=0.000

F=68.77;P=0.001
F=405.94; P=0.000

N N ﬂilgl'oo m Vector4l
D 5 O SRS 2 =
o & & (Q\‘fé &V ®0.75 PLCD14]
ST N Y RCEEC RN =
=0.501 b
i
PLCD1 c m 197 bp PLCDT | s il r-—— = 36 kD
- = H55{0.25-
B—actin = = 205 bp GAPDH o s, # . 37 | |) S
CAPAN-1  BXPC-3 CAPAN-1  BXPC-3 g

CAPAN-1

BXPC-3

1 :a, CAPAN=1 4Hiffurh, 525 ki 4140 1L, P=0.016 ;b : BXPC-3 4HififiH, 525 Boki414A Lk , P=0.028
1 #4 PLCD1 GhifE R BRI 4R - mRNA fnE A RRIE
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1 :a, CAPAN-1 4iiffdr, 523 Brki 41 4H EL , P=0.003
b: BXPC-3 4l 523 ki 41 4H E , P=0.000
B. FEREIE S 96 5 20 M 50 )

2 PLCD1 ¥l B AR e R 5

2.3 it kik PLCDI1 XA IR fa i w1 is #h 4k ) | 12 2 Rt
#8809 h

Tt CAPAN-1 #l BXPC-3 4Nffi %% PLCD1 J& X}
4l B3z S RE I (RS2, AR5 11 T 2R A2 Transwell L8
AR 2800 IR IR 45 R R (18] 3A) , CAPAN-1 4l 48 h
A RIRE @A %, PLCD1 4138 Vector 41 T (33.45 + 3.56 vs.
54.57 +5.92) , 22 A G242 L (P=0.012) ; BXPC-3 41y
48 h RIJR A A, PLCD1 448 Vector 2H R (31.19 + 1.29 vs.
49.05 +3.75), 25 HA G5 L (P=0.003) , T Transwell
A RR], TR IE TS, 5 Vector ZHAIMIAR L
PLCD1 ZH P 2F I A0 A i B B sk > (181 3B.C) , HE R B
it (K 3) XL U], m3RIA PLCD1 Y BRARE
A0 AR L 2 B RE ) (RZE NGRS RE SIS B T A

VectorZl PLCD141 VectorZl PLCD14

CAPAN-1 BXPC-3
A KRS

0

=

48

=

Vector PLCD1

400 a b a VectorZd
o = PLCD14

g

=

=

= 200

i

4R 100

TR (RIRH
1::a, CAPAN=1 4HiJifirr, 525 ki 414 L , P=0.000;
b: CAPAN-1 4iififiH, 5545 BORiZA AR L , P=0.000
B. CAPAN-1 4fiJfi rhiE 4% 2285555

PLCD14]

300 a b

B Vectord]
_% W PLCDIH
= 200
=2
g
{% 100
0

T :a,BXPC-3 AP, 555 BORLALAR e, P=0.000;b: BXPC-3
i, 53 BORZHAH FE L P=0.000
C. BXPC-3 A% (278505
E 3 PLCD1 #l#l4HMMEETREE
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% 3 Transwell 3556 & AR IR EE AR IEAREEL ( n=3 )

-~ CAPAN-1 BXPC-3 3 it i
ZH A
faR>2 [F23 fam:4 1278
VectorZH 2593 +17.8 2102+11.5 2063+ 18.5 174.0+ 15.1 SL N N
P:((;l())jéﬂ 46.5+ 8.3 497 +4.1 46.33 +4.1 223+4.7 Hﬁﬂ%%%}\%#ﬂ E/\J%@ﬂqjgz— ’ U\ﬁj}a%
: a7 Y e R TR I R S AR R 8%, i
P {E 0.000 0.000 0.001 0.000 © ’ R ©

24 it F ik PLCD1 *F EMT 48 % 2 B 44 %A

F B FRIE PLCD 10 AR I8 41 9 12 28 JoaE #e fig
71, MR AR ZE PLCD1 25 R AN 2 28 Ko #1843 1
HL 1 , AHIF 5 3F— 2 0 3 Western blot 46 I 7F Bt 5% 5k 5
CAPAN-1 F1 BXPC-3 ZHfifd 7 Hr | J3 [1] 78 Jou i 49 AH DG [K )
FORTENL, SEFFI IR PLCD (BSR40 1z 20t
Fr&¥ E—cadherin Z23k 1 JH , [RIBT, [a] 40 AR 49 N-
cadherin M Vimentin FEik N (& 4,38 4 FIZE 5) , X LA
FEAS IR SR A0 M h 3R 3k PLCDI KRS, CAPAN-1
1 BXPC-3 4NA Y - pe F A0 a8 | [ ief [ i 2 A0 a0 55 , Bie ¢
S EANNZ BRE TS . SRR BUAE LA iR PLCD 10
HIMAPK/ERK 38 5% 1 [ I8 119 2 ) 2 A 7 S o A AIF 5 fiff
Western blot ZFTH4% PLCD1 (B MAPK/ERK {5 5B M
KO TGRSR ER , p-ERK1/2 SZZH (& 4,55 4 Fn
F5), DXEZEALI  TERAREL1ZH PLCD1 FaknT el i
MAPK/EKR GBI EMT,

g — PP 5 & R RS R, JLF- 90% 11
[ R RIS B & AR A R, RS B, N
23 SY AR 22.3 X (3p22.3) fEIE £ MR
R Z X SAFAE AR IR I I R N, 4% PLCDI
S, PLCDI MRS 5 Z M L2441k, 1E
FLARE B D E T MSP 25 & L S B 7 X
SATAE S 10 TR AR S DRI 8 s 1 2 it e
T PLCD1 ik St fEAR US4l i o &k 30,
PLCDI PN F45 T it | B s mzL
MRIEUZZE BRSO . AR T RR
SEES  Transwell /N2 B4R 2218 540, 45 R EH] F
JHPLCD (143 35 25 30 il 9k B 4 i 1 42 28 2%
BE Ty, PR HEIN PLCDI 35 R 5 g g 93 3k A 5 7% %
YIF

TE I B e 5 A ML B A 5 | b Bz ) i 4k

V@\L&y C@”%’ V@\»&» c@'& (epithelial-mesenchymal transition, EMT) &2 5 fifJi
P <@
‘ S R ] A BT, 7635 2R EMT 208
p—ERK1/2 ’ — - e— ’rﬁ = | 42/44 kD R
| , SRR ML AE P R T R T A LRI, 205
ERK1/2 —— —
= o || == ] oo RIS 25 0Tt 25 T L, L

E-cardherin

- —‘ }-- ‘ 135 kD

N-cardherin iw l — NW 140 kD

JIh Z2 BB AL T L, 455 PLCD1 BRI 41 i
TEAMFERS IR, AT FEAEER T EMT B8R
AWFFE &I PLCD1 [ 3E 5] T E-cadherin N-

Vimentin | ‘- ‘ "— 57kD
CAPDH +—— ‘ NI cadherin  Vimentin %5 EMT =2 485rY) 04 | L7
CAPAN-1  BXPC.3 PLCD1 £ 5 EMT, %7~ PLCD1 A fig 2 18 3 31 i
4 PLODY BMBBRAANSH EMT MAPK/ERK 28 EMTORIMRBAR AN 2 JTASRE ) o XS EMT if
E@ATFRIATA T ,MAPK/ERK 45 H 20 8L i 30 5

x4 FTELIELH CAPAN-1 fAft p-ERK1/2,ERK1/2,E—cadherin,N-cadherin #1 Vimentin §#83f &% & ( n=3,% )

it p-ERK1/2 ERK1/2 E-cadherin N-cadherin Vimentin
VectorZll 1.01 +0.16 0.75 +0.07 0.34 +0.17 1.86+0.33 0.85+0.11
PLCD141 0.59 +0.08 0.65 +0.15 0.75+0.11 0.59 +0.20 0.34 +0.06

P 0.029 0.443 0.049 0.010 0.004

*£5 AELIEE BXPC-3 fHAH p-ERK1/2,ERK1/2,E—cadherin,N-cadherin #1 Vimentin BJ#E3fRi%Z 2 ( n=3, % )

ZH 51 p—ERK1/2 ERK1/2 E-cadherin N-cadherin Vimentin
VectorZH 1.08 +0.13 0.95 +0.20 0.65 +0.06 1.40+0.33 0.66 +0.09
PLCD14 0.48 +0.15 0.59 +0.17 1.06 £ 0.19 0.69 = 0.04 0.29 £0.11

PH 0.013 0.120 0.040 0.039 0.023
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WP T T MAPK/ERK 3 5%t 1Y SE 85 bR ERK
12 #1 p—ERK 1/2,Western blot & B p—ERK 1/2 #
PLCD1 4l , #& 7~ 3 3k PLCD1 n] RE#N ] MAPK/
ERK i % . A4518 5 Shao %51 Satow 25O HFSY
RIAAL, Shao SEMA AR FL RS |l i 2B W15
S L BK S AR 11 KIF3A AT g PLCD1 R IEAE
AR, I HIF AR KIF3A 7] LAEESPLCD1
X} MAPK/ERK 3 B HU1E ] o 7 K-ras 227250945 HL W)
e Satow ZE% B PLCD1 7] LLi# i E-cadherin
Pl p-ERK 172, ARG AE S — 250 hidie
JEEME T PLCD1 2 it KIF3A ZFEHEER

Zx PR lad PLCD1 520 FORIEE Y i)l i i
il 2 CAPAN-1 il BXPC-3, i Zh 4 PLCD1 1
FEIRMANMIRE , HE—HEH PLCD1 5 2 iA X AR
YHMIIGAE 128 SOE R BoAA AR, JOF Bl e
i MAPK/ERK il 3842 EMT, X R J5 £EAH R 58
PO T IR

& £ X M
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