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Ho Jitk ¥ &A MSX2 T 51 (9 by 5% YL i 8 PANC-1 41 g, F) H Real-time RT-PCR. Western-blot 45 7 A £ ]
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KR TR0 X5 40 ML ) 185 G AR 225 R 8 11284k, B A RT-PCR %25 HR R AR MSX2 J5 EMT #HOCH% 5% K F twist snail , slug.,
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Interfering expression of MSX2 gene suppresses epithelial-mesenchymal transitions

in pancreatic cancer PANC-1 cells
Zhang Dengyong' , Ma Xiang', Wang Qiuyue’, Wu Binquan', Cui Peiyuan', Liu Huichun', Lu Zheng' ('Department of
Hepatobiliary Surgery, *Department of Gastroenterology, First Affiliated Hospital of Bengbu Medical College, Bengbu, Anhui, 233000, China)

[ Abstract ] Objective To investigate the influence of interfering MSX2 on epithelial-mesenchymal
transition ( EMT) and mesenchymal-epithelial transition ( MET) of pancreatic cancer PANC-1 cells with high
metastatic ability, strong drug resistance and strong mesenchymal characteristics. Methods MSX2 shRNA was
used to transfect PANC-1 cells with Lipofectamine 2000. Real-time RT-PCR and Western blotting were used to
observe the MSX2, E-cadherin, and vimentin expression on gene and protein levels. CCK-8 assay was applied
to assess the influence of MSX2 shRNA on cell growth. Cell invasion and metastasis capability was detected by
wound scratch assay and Transwell assay. The expression of EMT-related transcription factors, twist snail, slug,
and zebl, was detected by RT-PCR. Results MSX2-specific shRNA reduced invasion, metastasis and prolif-
eration of PANC-1 cells (P <0.05), and increased E-cadherin expression and decreased vimentin expression
on gene and protein levels. MSX2 down-regulated cells changed morphology to cobblestone-like appearance,
and got much more closely connected. RT-PCR found that the expression of twist and snail decreased (P <
0.05) , while that of slug and zebl had no difference (P >0.05) after interference of MSX2. Conclusion
Down-regulation of MSX2 can reverse EMT, induce MET, and reduce invasion, metastasis and proliferation of
PANC1 cells, which may involves transcription factor twist and snail.
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|- Jz-8] 76 J5t %% 4k ( epithelial-mesenchymal transi-
tions , EMT) 2 4 40 Jifd 2k 25 1 B 4 328 11 [n] [) 5 Jo
A8 MG AR D AR PR R AN, T Y T
W 00727 Ry B bR E-E5 558
(E-cadherin) | % % 1% $% Z0-1 (zonula occluden-1) 453
KNI ECE G, TP £ 1 ( Vimentin) | N-4% %5 85
(N-cadherin ) 2¢[f] Jfthr il 2 (1335 7Hs o EMT R
kB MG E L G B AR A
RIAE IR ) K A R v EMT A, 493 33l 25 o0 22 1Y) )
0, 40 EMT 55 /i 200 0 () 14 58 e 7% T 245 LA S 1 4
il ( cancer stem cell, CSC) X R ZFY], B F M\ H
EMT 2 i & Az A2 1) — Sk PR 2, I B2 s i
HHE A%, SET R E R R 22— MSX2 (A
& HOX S5 — 51, Ho G At i) 2 11 A I 45 40 0% 26 A7
5T, MSX2 51R 290 4 M A T 25 (B4 5 R g
AU Z, it F ik MSX2 1y PANC-1 2 i % 75 7
UL B TR 245 B S 4 ek ek MSX2 Al 4 o LR
N3 37 SR B L S EMT B 22 5 3 A0
LS EMT i3 2 eh MSX2 s % 4 25 2245 0
R THFGY MSX2 FEJR AR I PANC-1 s EMT H ) 4E
FH, AW R RNA 4009 J7 25 Il MSX2 3Rk, W
ST 1Y 40 M IR 2524k, K EMT A5 3K 23 5 1 4%
B R EE MSX2 2547 i e PANC-1 i EMT
VER, it — 2P R I g B X MSX2 (308 ) ¥ 97 4
PESZRARE

1 RS

L1 A

N JEE g 40 ML PANC-1 (bR B B it AR B2 9T B )
DMEM | Jifi 4= IfiLi# ( HyClone 22 7)) , %% 53¢ [ PCR 3557 & ( Ther-
mo scientific) ,qPCR X & (J7 M E REIEF ) , shMSX2 iz ( |
TS A Y RS A FR 2N 7)) |, Lipofectamine™ 2000 ( Invitro-
gen) , GIHh LIEA TA5 0, /NPT A Z SEREDTIR MSX2 E-cad-
herin , Vimentin , B-catenin , S0/ B 50 (1L A Y HRF (R
AF]) , CCK-8 I & (R RAEYBARGRAH) , Bk 2 B
7 & (Omega 24 F]) o
1.2 Rttt b549a

FRAE Omega JFURE /M 1) G2 15 5 42 AN T2 ok, -0 vk
JEE B A T . 2 B Lipofectamine ™ 2000 % 3 il i 9 13
HEATIE G O AR K AN T TR TR, L) 6 X 10° /FL A% Fh
T 6 FLARIEFRAATR , IR H AL 35 IR A5 i TE 13 JChi AR R
Opti-MEM, 3537 1 h S AJTRL S OPTI-MEM JR5W,6 h 5k
JE 10% FBS M35 IR, ARZE 45 7 24 h 5 1R B 9O0 iR
TSGR, BSOS EEAE 0% 24P IR 25, R

P YL TR AR 3 3 20 PC-1 20 0% G figeist b 35 7 1F 3 %ot G
20, NC 2 k% G 23 JORL %) BA 1 X6F HE 21, shMSX2-1, shMSX2-2 |
shMSX2-3 2143 % e AN ] MSX2 T4t B iy Ab 34
1.3 Real-time PCR #m MSX2 . E-cadherin. Vimentin
o9 R A
e Y J WA A% 41 4 ML, SR L Trizol — 25 7 4 T4 M
RNA, 366 7 &, B 2wl - RNA Ve 8 B 205 22
Bt 2 wg iMA Revert Aid First Strand ¢DNA Synthesis Kit 3 %% 5%
A1 cDNA, PCR 5|¥J% H Premier 5.0 3 fFixit, i A T
4 . Real-time PCR 7£ ABI Step One HLg§_ L 3¥EAT RN, K FH
BRI 51 MSX2 () M R ABSEA HQPOO011529) ,150
bp; E-cadherin | 3i%:5'-ATTCTGATTCTGCTGC TCTTG- 3", i
5'-AGTAGTCATAGTCCTGGTCTT-3", A Bt K /I 421 bp; Vimentin
-1#%:5"-GAAGAGAACTTTGCCGTTGAAG-3", T if%: 5'-GAAGGT
GACGAGCCATTTC-3", A Bf K /N 100 bp, &I 45 14 Wi A5 ok
95 °C, 10 min;JFF 40 ¥%,95 °C,10 5,60 °C ,20 5,72 C,15 s; %
it I R A RLAR BRIA o 207 245 AR A ok 3 A 1111 442 0 e 14 144
RS AR R ekl i 2 4 A el A T A
1.4 Western blot #m MSX2 . E-cadherin., Vimentin %%
B 89 KA
PANC-1 i A= 355 80% =47, PBS W5k 2 i , in A Gd
RIPA Sy (I L 1: 100 MR fin4n PMSF ) |, 4 i i i 4 41
., 7K 30 min, 12 000 r/min &> 15 min J5,H 3%, T -80 C
RAES . BCA 5N 5 Mk )5, B fL B FE 30 ng, 10%
SDS-PAGE $EIEHL K4S, 2K 90 V,30 min, /385 120 V,
2 h;£:90 V 1% 30 min, {7 (15482 5 PVDF K ;5% AR )
¥t 2 b i—4u3 P 4 °C o & ; TBST #3 (3 ¥R x 10 min) ,
INAZHUERBFE 2 h, TBST Z IR IREGE (3 K x 10 min) ,{L
FRIERR, BOARBLIEEERR, L HE/B-actin &
TNEE MR RS R
1.5 CCK-8 % m shRNA-MSX2 *+ PANC-1 4m fit, 3% 74
#e A a9 k)RR
BT K A K B A T LA S5 000/ FL 2 T 96 FLAR h, & FL
200 L KiFRW, SR RT, B4 3 AR AL, S A s & H T IR A
IIEFRRA A, A 3 I ¥ 96 FLARTE IE# &1 F
BeFR, 0 F 1.2.3.4.5 d A2 450 nm 4G EME D(450) ],
MIHT 2 h FFLIA 10 wL CCK-8 &7, PA%s (X HEFLIAZE , i
IR AR A 3 A4S 2 &AL D(450) (8, THEFI4E, LA TR]
B AR, G BE A N AR il A A A 4 i 4R
1.6 XJEX I m shMSX2 2+ PANC-1 Zm et #5485 4
A
12 FLHR 35 35 19 PC-1 20 Fi1 shMSX2-1 2H 4 Jfd , 15 5% L )5
24 h FTCEA LI FLAY B A0 B4k, TR PBS it T# 5,
INATC I R FR W5 3%, 40 5 FRYREJE 0.20.,40 h F 3 # 5 h
B MUBE T WL A M A AR KR B0, I L I 4 L ST S e
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1.7 Transwell /) & X 354 m shMSX2 % PANC-1 4m gL
122 8 h 6% om

JHJC I DMEM 1: 4F% %8 Matrigel I, Bt 80 pL £ 4% Tran-
swell /N JICHBAR 37 CHEFFRFARTF7 30 min %E [ AL , H A A1
FEANMLYEE 4 (30 ~50) x 10*/mL, B 200 wL 3T 24 FLAR/I
FH R EMAE 10% 248 15 0955 37 ) 800 pL, 1FH# 15 3%
40 h JE BUH /INE DL 4% Z2 0 FE [ 2 20 min, 45 R 60
30 min, R 1 0 A AIM, BT 43 BB 10 AR TE A
THEOETIIR,

1.8 RT-PCR X Za47 4 3K & MSX2 4% it i A /& PANC-
1 Zmf & % MET &) 5F HL)

RNA 2 S 5 5% 7+ [A] 1. 3,2 x PCR Master Mix 47
PCR %, snail IJi%: 5'-GAGGCGGTGGCAGACTAG-3", F it
5"-GACACATCGGTCAGACCAG-3", 5 Bt K/ 179 bp;slug [ {7
5'-CATGCCTGTCATACCACAAC-3', T ¥i#: 5'-GGTGTCAGATGG-
AGGAGGG-3", - BE K /N 169 bp; twist |- i : 5'-GCCAGGTACA-
TCGACTTCCTCT-3', F % : 5'-TCCATCCTCCAGACCGAGA-AGG-
3", A B K/ 122 bp;zebl il :5'-CAGCTTGATACCTGTGAAT-
GGG-3', F ii%: 5'-TATCTGTGGTCGTGTGGGACT-3" | F B K /)
100 bp; 1% GAPDH( b i#§4: T. PHS05) H Bf K/IN 138 bp, PCR
FERIZE 2% B NG W B I R VK S, R AMT R AR IR, S
3 UK, GeneS B85 J3E A LA 4% 4190 F k28 1k
1.9 “%itFFk

TR, &+ s s, SR SPSS 19. 0 e84, W41 4K
i LR ¢ K56

2 HR

2.1 #F M MSX2 shRNA #£ 3 PANC-1 4m it

FORLAR UG R AEEE D (260)/D(280) K 1.8 ~2.0, R JEE
0.7 pe/pl 2246 iBA Y . U5 24 h FEDSE BB T M
FRLEAOHE S, 300 o RLEF B A I e e ORAE 0% Fe A7 (&1 1),
AT RS8R,

O ., = ..
AR BB B AR E B AL
BEl1 # shMSX2-1 [5 24 h WERFIET PANC-1 ZHRIREASE (< 100)
2.2 FI# MSX2 /s s s T AL
TP MSX2 Ji5 72 h AifTE &S KA AL, iR ERANELA AR
TEAR T 8 2 S B R, NC g5 PC-1 2 3% A W i A8 4k,
(E2) , $27R T4 MSX2 J5 A i 7] B A5 1) b iz R B A% AR
2.3 Real-time PCR #| -F 347 & MSX2 . E-cadherin
Vimentin & 3 & 45 £ A
LY )5 MSX2 G PC-1 4 kA8 fh (27 °4%) :NC 41
(1.097 £0.036) , shMSX2-1 £ (0. 091 + 0. 005) , shMSX2-2 4

(0.479 +0.175) ,shMSX2-3 21 (0. 349 +0.012) ,3 T4 44
PC-1 41 \NC 25 A G243 L (P <0.05) , 1fif PC-1 411 NC
HZMEFILGITFE L (P >0.05), H shMSX2-1 4 T-#i5L
BRI i, ORI shMSX2-1 4 Fl TR 8485 . NC 41 E-cadher-
in, Vimentin 25 fL ¢ PC-1 22 55 LG iH % L (P >0.05),
shMSX2-1 #H 1 E-cadherin 33k J} &, Vimentin &1, 2 58 A
BiitE X (P <0.05,/83),

A: PC-148; B: shMSX2-1 41

2 FEIEEMENETHEE PANC-1 AT STN.  ( x200)

a

E-cadherin/GAPDH

®

PC-14H NC 4l  shMSX2-1 41

Vimentin/GAPDH

a

PC-1 4 NCZH  shMSX2-1 41
A: E-cadherin;B:Vimentin a:P <0.05,%5 PC-1 £03t4%

B3 F#iEife EMT #5E& % F E-cadherin 1 Vimentin 75 £ [E 7K F
RyFRIL

2.4  Western blot #-m| F %37 & MSX2 . E-cadherin ., Vi-
mentin & & &) £k

shMSX2-1 21+ MSX2 & (A AHX} # k4t (0. 070 0. 015) B &7,
T NC £1(0.496 £0.095) Fl PC-1 £ (0. 624 +0.862) , =74
it (P <0.05) 1 NC 415 PC-1 4122 RS 24 X
(P>0.05) , NFE K F-EDE T FHea i vl H . E-cadherin
17 shMSX2-1 £ 353580 & 55 F NC A1 PC-1 41 (P <0.05) ,
Vimentin 25 [42535 00 2% F NC 4151 PC-1 41(P <0.05) , TiHi4>
THE NC 20 f1 PC-1 Hh 3Rk 22 R TG 25 L (P >0.05, [ 4,
S). BB MSX2 J5 ] 5[5 PANC-1 4019 b Rz hn s /R 1 22
KT, AR R B R 368 T, G &2 MET iy,
2.5 CCK-8 #mF#57 /& PANC-1 ZuffLty Basi 4t AL

HOBH S % I shMSX2-1 20 4 B fig JI (e 55 3 (0.798 =
0.146) % NC £H(1.029 £0.053) F1 PC-1 £44(1.096 0. 045) B
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1:PC-148;2; NC#4i; 3 shMSX2-1 #48;a:P <0.05,%5 PC-1 41k

C:Western blot #] Vimentin & & & i% ;D Vimentin & & ¥ & 3 547
B4 Tt MSX2 §if5 PANC-1 ifsh EMT frEH FEEAKENRIEETL

EBZEMG, I EERAFH T FRE L (P<0.05),1 NCHE
PC-1 EZERTLH2EE L (P>0.05,K6) , XiHHFHE MSX2
J& X%t PANC-1 40 g f 38 58 Sl VE o

3
. «MSX2(28x10%)

D i (43x10°)

1 2
N et
0.81
= 0.6
Q041
N
<
90}
= 021
oA
1 2
21

1. PC-148; 2. NC41; 3; shMSX2-1 8 ; A: Western blot #2245 R ;
B: ¥ E5M4ER a:P<0.05,5 PC-1 ZA1b4R
B 5 Fit MSX2 Bi/5 PANC-1 ZHi s MSX2 &5 RiET

1 2 3
AR Vimentin(53x10%)

| —— —— «—B-actin(43x10°)
0.25 1 ©
= 0207
E
& 0.15 1
E
jg 0.10 A
= 0,051
N 0
1 2 3
4151

A Western blot #-| E-cadherin & & % i% ; B: E-cadherin & & ¥ & % 547 ;

— PC-1 4 —NCH4
1.54 = shMSX2-1 44

a a

1.04

D450t

0.51

O T T L) T
1 2 3 4 5

Fr Rt e (e/d)
a:P<0.05,%5 PC-1 2845
6 Tt MSX2 Bif5 PANC-1 {Apatsage hait

2.6 Transwell /> & 52 36 UL 5 4 flodz 2 48 ) T AL

357740 h J5, shMSX2-1 20 4 i ) 1= 22 68 77 (T 3 40 MU %%
43 +6) 5 PC-1 41 F & 4% 108 £ 8) Fl NC 41 (T % 41 g £
115 £9) By 55 , 22 R A Geit2# 8 L (P <0.05) 1 PC-1 ZH A
NC H AR 2808 1L TG 22 B L (P >0.05, 18 7)

&7

A: shMSX2-1 41; B:NC 41;C:PC-1 41
B RHE TR T4 MSX2 #7/5 PANC-1 MK EBEEEH TR (x100)
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2.7 XVJRFEIA N T AT S PANC-1 40 e 6 i 45 4 2.8 RT-PCR #: | F 4L 87 & twist, snail | slug, zebl 4
AT ENiE RO &

K595 40 h J5, shMSX2-1 2 4 i KIJR 4 K 5 &, i PC-1 44 THt MSX2 f5 twist FlI snail 3L F F35 0 B REL(P <0.05) ,
MNCHMMYIR O AmA %4 (K 8), TH MSX2 51 i slug 1 zebl JERFRiA 2 F G2 L (P >0.05,/89),
PANC-1 4fi 3T B i 196055

PC-1 41 NC 4 shMSX2-1 41

B8 FIERRETURETH MSX2 §i/5 PANC-1 BEEBEANTHL  ( x40)

Orc-1 41 EINC 4
2.0+ EshMSX2-14H

Oh

40 h

20 h

«<—2eb1(100 bp)

«—slug(169 bp)
«—=snail(179 bp)

FEPI AR Fe ik

«—twist(122 bp)
«—GAPDH(138 bp) @

—_
[\
w

snail
He
A:RT-PCR #m %% 1: PC-148;2: NC 240, 3; shMSX2-1 20;B: (R 35442 a:P<0.05,5 PC-1 2013k
E9 RT-PCR #illF# MSX2 #ij/5 PANC-1 ZHfich twist, snail .slug zebl EEHFRIETK
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3 itie

IAERFIY R B MSX2 7E M i A A R erh B
HEAEH,IFH S EMT XR%Y, 8 T W90 78 e
1 MSX2 5 EMT ¢ &, A SL 46 3% ] Real-time RT-PCR
F1 Western blot 7 3 [ 1 8 H KK EMT 45 7& 45
T, BT MSX2 5 PANC-1 4if E-cadherin ik
9,10 Vimentin 3235 T &, E-cadherin & —fh] 72
FIR T K A M T 240 ) o ) 0 RS 2 15
H B R RIA B A | R 4R 78 1 2 % 1 44t
ZHBRE 1 T B 1 ) B bR 7 4 Vimentin 2235 75 {f
RS T R AAR B, T A L5 & B E-cadherin
B F i, VAP FE S L E-cadherin (1338 & AT Y,
Tsuji 25" ik E-cadherin 635 (2% 5 £ kA
S R AN AT 30 2 1 e AL e 2 B R L T R A
FAILTRIE AT 335 Y 5 3 A B 9 3R W FEAR 22 5% # Js 4l 1
(N2 s s = I =i TV, s M S = R £ O WL
] T b R IEAS W 7 — S 4 b i T E-
cadherin SFRINGK KA T EMT, I 4 s 5% 4% 21 HoAlh
E#R e ME BRI - e R, 4B T MET, MET
S EMT i a5l 72, Db B2 3R B34S S R AE , 2 2]
XoF i g ) Pk R B B AR . A g e B kR
MET (1) 513 55955 248 i X MR 0% SRR 3ok & A MET 11y
T AR, TR EMT (14306 5 J2 i o 1) 698 MU it 24
B s e MET i i 88 400 0 12 22 55 7 fiE 1
B AR ) AR S 58 4+ )R AT Transwell 52456
& B3t MSX2 J5 A9 PANC-1 400 fR 2254 %218 71 11
WS, TEMRE LA E L Erh EMT-MET £ %5 & %
S PR ] - b B B A A e e 240 T ) R 08 AR PR
e m T RAYER , i 4228 YGFH e 1 (Wt 24555, B
VIBFGE I 40 il MET (1) 53 Pl e b 2, A S
& MSX2 J5 /Y PANC-1 40ffi /e 74S Lt
T b R AL At AN RO R ARIE AR B T iR B
ZERINRIRDE | 1 CCK-8 A5 % 24 24 fifd 1 38 4 e ) e
Wi A2 B 306, 3 — 20 EpIE T 40 MSX2 W] A i
PANC-1 4fffi % MET 3% — W s o — ek A 78 Mg 4
b, 5% Sk K F- snail | slug ., twist , zeb1 45 1 4 5 [H] 42 Hhy
Pl EMT (953 2, AT 33 RT-PCR K %
B, T4 MSX2 J5 T 4] EMT AH OCHE 55 Kl twist Fl
snail I35, M slug Fl zebl FRIXASA T, 35607 78
PANC-1 4fififgHh MSX2 A i i 7% s A 1 twist 1 snail
RARFANE EMT 4EH]

ARG KB, EF X MSX2 3[R 4 Ji A 98 8 [m) YR 97
PEAEET XTI 20 B EMT/MET 46 52 F vh & 4555 G5
YEHT, LA B 38 ) 36 97 A 55 AR 20 DL b 98 1) EMT/MET

Wt o R, T AR S 6 495 3R 18 D 0RE S i Ji E 1 4L
[ 37 S (A —hop A BRA& , AR IT BRI 1 A A KR
TEREBAY I3 3 o
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