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[ Abstract] Objective: To explore the effects of ALX1 ( Aristaless-like homeobox 1) overexpression
on the EMT capability of non-small cell lung cancer cell line PC-9. Methods: The ALX1 overexpres-
sion vector (pcDNA3.1-ALX1) was constructed. Then pcDNA3. 1-ALX1 and pcDNA3. 1 were trans-
fected into PC-9 cells using transfection reagent. The migration and invasion abilities of PC-9 cells
were analyzed by wound healing assay and invasion assay, respectively. The expression changes of
EMT hallmarks, including N-cadherin, ZO-1, slug and snail, were detected by qRT-PCR and Western
blotting. Results: Compared with the control group, the migration and invasion abilities of PC-9 cells
in ALX1 overexpression group significantly increased (P <0.001). The expression of ZO-1 was de-
creased but the expression of N-cadherin, slug and snail increased after ALX1 overexpression (P <
0.001). Conclusion: ALX1 overexpression could promote the EMT of PC-9 cells, and the mechanism
may be related to the down-regulation of ZO-1 and up-regulation of N-cadherin, slug and snail.
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Bl R A TR & e , et 1) S ik AR 2 T L
TRITITTIAS T HROR R (HH S AR AR AR A IR
FrtE 15% 245 0 DRk, WF 5 i o 2 2 0 % B 11
Sy FHLE SR IS W ANEY TR A o
YT bR B S R AT TR R A
Z—, 1 _F Rz 8] it % 1k ( epithelial-mesenchymal
transformation , EMT ) 75 [}t 98 {2 28 Fl 6 £% 2o # vp &
FEEELNEM . EMT 26 & & Mg T it
PP — D Z LR R A Y) it . e EMT &
AN, b B AN 2 2 i 2 R LR, A TR) S 5T A4
JELFR R, TS B R AR 2 RE ) 1 5 5 A0 Ik AR
EMT %44 i ik B 1 7 1 Bt 45 B PR 3k i ik 28, V-
cadherin \Z0-1 Slug ) F Snail ZEH R E R i 2
EMT $:4k % A= kR4 ' ALX1 (aristaless-like
homeobox 1) 7E 35 [Ie 41 ML # =228 1G58 LA Je
EMT Jy hi e % o 2 () fF 17 0 BT s, 76 A
BRI T, mR ALXT REMI R TR, 15
AP T, AEFLRRIE AN ALXT R R AT S
2P S STBELA , -4 o 40 i i 5 B FAR 2L
PSR A AL, ALXT AT 38 3 3755 snail AR IE Y
AR EMT 5400 ) 127817, 2013 4E, Sandoval ]
25 N1 B ALXY B SRR T AN A0 i £
BTG BV, ST, AWF s AR/ A i
FiisE 4 i PC-O vhidt Fe ik ALXT, W%¢ ALX1 %} PC9
TR (RS EMT 15200

1 #EITTIE

L1 R

RPMI-1640 % 3% %t | Transwell /N W B £
Corning /A7 ,0. 25% JH#E FAE JiG 4 MLE W B Gib-
co N ] 3 Trizol | J i 5% PCR it & .SYBR® Green
qPCR SuperMix iR F| ¥4 H Invitrogen 4\ ], DNA
LX) B Roche 24 W), 5147 A1 5 25 i In-
vitrogen A F] 5E i, N-cadherin ,ZO-1 Slug , Snail , 3-
actin Z 5o REPUIAR L) S AR A S AL W AR 10 1 SE 45T
P B Cell Signaling Technology ( CST) A=)
o] BT H - osigma 23 ], PC-O 4 i) A S28G
FERIT
1.2 H
L2.1 iR 5% PCO Aiss 5= T3
10% 64135 i RPMI-1640 5535 5, B 137 C .

5% CO, RYA B IR h 1537, 0. 25% JRHE ]
TANML AL AZ AL, DNA BORIFE g PCO 40 fitg P
23 i Roche /A H] X-tremeGENE HP DNA Trans-
fection Reagent Ui B 5 3E1T .

1.2.2 ALX1 iR BIAR M BTy 1 ALX]
TEICRIEHE S 1) ALXT For F1 ALX1 Rev, 5|75
W1, LLPCO 4l cDNA it il PCR 9
R ALXT JF 8 32 AE 7 31, JF 47 Hind T F
Xba T XY, W) 5 0 R B 5 [6) FE XU D) 3 7Y
pcDNA3. 1 ( + ) 2 AR FE 47 3% 2, #4 # pcDNA3. 1-
ALX1 3 R T HAA

1.2.3  SEmHOGE B R A EHE ROV (qRT-PCR)
PC-9 45 RNA ) 5 ORI 9 % 53¢ 4% 1 Invitrogen
IS EIULEHBAERAE . AN R RNA 2250054 % B i i
cDNA J5 #4756 1 PCR [, PCR K517
FILFE 1, P54 K95 C AL 15 min,95 C
PE 15 5,55 ~60 CANZER 'k 30 s, 3k 40 PMEFE,
ScE ST 3 W B FEA S 3 AN AL, S
BARGET TR 2 R A

x1 5477
Tab.1 Primer sequences
EIk/EA FIYF5I(5°-37)
ALX1 For CCCAAGCTTATTATGGAGTTTCTGAGC
ALX1 Rev GCTCTAGAGCACATGGTAAACCTATT
Z0-1 For CAACATACAGTGACGCTTCACA
Z0-1 Rev CACTATTGACGTTTCCCCACTC

N-cadherin For

N-cadherin Rev

TCAGGCGTCTGTAGAGGCTT
ATGCACATCCTTCGATAAGACTG

Snail For TCGGAAGCCTAACTACAGCGA
Snail Rev AGATGAGCATTGGCAGCGAG
Slug For CGAACTGGACACACATACAGTG
Slug Rev CTGAGGATCTCTGGTTGTGGT
B-actin For AAACTGGAACGGTGAAGGTG
B-actin Rev AGTGGGGTGGCTTTTAGGAT

1.2.4 ZEHMEDE ( Western blotting)  pcDNA3. 1
AR peDNA3. 1-ALXT S 4R IARFE Y PC-O 4,
48 h J5 F] RIPA 27 i 42 AR G A 1 5, BCA 1%
RO 2 1 Bk I s AR o IO SDS-PAGE JiZ,
B EREE TR 25 g, B VKA RE 2R 1 5 A
JBS o K A TR 2T 4t R I F, 5% WLNR W3k B AT h
JG MARRR)—$0,4 CRF %, & 0.05%
Tween20 ) TBS (TBST) ¥ yk 3 ¥k, £F¥K 10 min, fI
AZPt,37 CHEF 1 h, TBST E¥E 3 K, 1K
10 min, {252 LG L, B-actin NS,
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e e ge 24 b j5, FH 200 L RSk e RS A T
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4% A I R 85 R G SR A0, ek oy TO,
e TO F1T24 (24 h B) [/]—AM 7 B /Y RIIR 98 %,
THRXRE G (%) = [ QYRR (T0-T24 ) /KR
TEHE T0] x 100% . SCH A7 A 3 K, fEFE 5
T T R SLREHLEE 3 IR HE A i, LY
HIHATG 22T

1.2.6 Matrigel {22255 HIJCIMLIE Bv8 1) RP-
MI-1640 1% 37 2 Fl Matrigel 4% 8 1 %% B 27, B
100 LY EJEHFE Transwell %, A 37 °C R4 7
A1 h, FITMIE RPMI-1640 3 37 354 PCO 41 it
F R RN 1 x 10° DI/ L, 78 Transweil | %
FeRh 200 WL 41 29K, 7E Transwell % il A RP-
MI-1640 5E 455555 600 WL, 7840 5% F: 46 85 557
48 h Ji, B /a2 s Transwell | % 40
JL, SR )G H transwell /N5 B F HHEEEH [E] 5E 30 min,
5 g/LE5 R Y4t 15 min, H] PBS Pk 2GR AR 145
pm S AR, SC AT 3 UK, TR E W T f AL

A Ctrl ALX1

x| | — -\

3 -actin

C Oh 24 h

BEHLIEER 3 SRR T EAn e, f B B AT 58 it or
Bro
1.3 Geitsorir

X GraphPad Prism 6. 01 %% {4 #1748 43
BT, SEG B AR = ARt 22 (v = 5) o, I AL[A]
FEBCR I SEAEAS ¢ K, P <0. 05 225 A 581t

538
2 HR

2.1 ALX1 i3 35423 PCO T

pcDNA3. 1 1 pcDNA3. 1-ALX1 ZRAK 43 551 %% Yy
PC-O Zli}iid,48 h Ji5, Western blotting £ ] ALX1 &
KNG B 85 R R, ¥ e peDNA3. 1-ALXT 4]
(ALXT 3E 3K 20 ) ALXT RGE W] 8 5 T 5% 4% peD-
NA3. 1T AL (RHIRAD) , W LA, JPYRSCE 278,24 h
5 PRI A1 (40,46 +1.779) % L ALX]
PR RIR AT S HE N (65. 64 +1.665)% , UL 1B
M Co DL ESEREI] ALY i L35 8] B ALY PC-
OMM T AE S, ZRA G E X (P <
0.001),

B 3 (1)
111@
& 2]
=
>
g2, —
= P —
b
—
-
Cul ALX1
D
80- (1)
|
60
s —
~ 40- I
Y
<o
Z 204
=
0 T
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¥ : Ay Western blotting Kiill] ALX1 2235, B o ALX1 Fak# R IE, C A RRIE -, D AR @A B (% ) T REARE,
Cirl Jy%% Y pcDNA3. 1 25 AR A X BRZL , ALXT g% 4 pcDNA3. 1-ALX1 33 Feik 8RR 1) 5L 504
W5 Cul 4 Heds, P <0. 001
B 1 ALX1 it k33t PCO 40kt e h W %m

Fig. 1
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2.2 ALX1 3P 3FAEE PCO 4l niR2%

Transwell (228525025 A B 7w , X BEZ] 2 5
J e PC-O 2RIy (41. 33 0. 882) 4>, ALX1 3
FIRSLGR 2 PC-9 4 M 27 4o K& BT e 1) 48 L A
(97.33 £4.05) 4™, #2755 ALX1 i 3519 PC9 41/
M1 22 8E 1 B W08, 2 A G L (P <
0.001) ,
2.3 ALX1 333K EMT FOCHR &M ik

pcDNA3. 1-ALX1 55 3% 3K 5 4H 25 1K % 4« PC9
At ,48 hJi5 i@ 17 qRT-PCR #1 Western blotting &
M EMT #H5¢HR 4 Z0-1  N-cadherin . Slug F Snail
Wik, i 3 Fis, 5 X B L, ALXT 3 35k
WA T Z0-1 iYRi5 (P <0.05) 35/ T N-cad-
herin . slug 1 snail [k (P <0.001) ,#&/~ ALX1 3
FERIE L PR 20-1 B9 IEFEE AN N-cadherin | slug
I snail [IFRIEMAEHE PCO 401K EMT %44k,

B 1504

(1)

< 100
Ig

1

501

(E= )0k

Cirl ALX1

VE A AR A, B Oy i Transwell SR AR5 5 Cul 2 Hed, P <0..05
B2 ALX1 1tk ikt PC-O 4 Ak 12 8 9% h
Fig.2 Effects of ALX1 overexpression on the invasion ability of PC-9
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7 : A Jfy Western blotting ¥:l] ZO-1 \N-cadherin ,Slug 1 Snail ()34, B & qRT-PCR £l ZO-1 \N-cadherin
Slug 1 Snail 33k ;5 Cul ZHH#, P <0.05,% P <0.01
B3 ALX1 ik ik ad EMT MR AR & Mk k8 2R
Fig.3 Effect of ALX1 overexpression on the expressions of EMT related markers

ALXT By — AR N, 2 5 &
JCLA S FSBTHCHE A28 (RN 20 b B — 1) o
Ao B rp 2 VR, H AT C B0 e — 4
PRI ORI ZEIN, 5 i EMT 5646 L S 9 5 1)

M ™10 g e R SR AE T R A,
K NTRE At B A A i R 5 K 1 B s 22—
TSR R AR T R Y T2 B R SR 2 I B AL
TREAERE T B, I A © KA T IR B RIS,
R ZATRLIRS AR . PG, D A e e SR 1 A
PR UGS e (R B AR 7K, 4R R B
WL K U A A BRSO
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Fe %, [a] i H 3% 58 1 5 00 5198 5 A R IE A
KT BRI R ALXT [ FREAL S 1A /N A
I FECE R U5 B8 VAR G, iX w B ALXT 7 Jifi 6 & A
KRR AR LI MY .

RS ALXT 7 ifides v i VR T, A S 9 5 b
Pt 2R T7 20 W 9E ALXT 33 23Rk %F 3/ i i e
Yiiffe PC-9 i 7% (RZE2 LA S EMT 52, R FHRIR 58
351 Transwell SERAA A I8 4 f 1 7% Fil iR 28
AR, S R R ALXT FEH G Rk Z 5, PC9
A3 F FR 22 R 7 F B 5, IR 45 R Wi 7R ALX1
Al REZS 5H i M PCO 1) EMT %44k, [Hit,
ARG — KM T EMT $3 754 N-cadherin  ZO-
1 Slug DA f Snail Fik w7810, 458 kB ALX1 3
FIX TP T ZO-1 (y5Rik, [AEF i T N-cadherin |
slug A1 snail B33k, X UL ALX1 JE[H i 22 R0 i3
1 PC-9 4iffuny EMT §%4k..

AW ALX1 FEifiiE EMT 5% 4k &
FEE AR, ALXL 3F 323K fig W1 S 2 14 i 9 240
PC-O 1) EMT #:4bfig J1. 245 R ¥k F AR
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