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[ Abstract] Background and purpose: Stanniocalcin 1 (STC1) is associated with the development of cancer and poor prognosis.
However, the effect of STCI1 on lung cancer cell metastasis and its mechanism have not yet been fully clarified. The purpose of this
study was to investigate the effect of STCI on invasion and migration of lung cancer cells and its possible molecular mechanisms.
Methods: HLEC-STC1 cell line overexpressing STC1 with the control cell line HLEC-EV and A549-STC1 siRNA cell line
silencing STC1 with the control cell line A549-EV were constructed. Transwell and scratch assays were used to detect cell invasion
and migration abilities. Real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR) and Western blot were used to
detect the changes of mRNA and protein levels of epithelial-mesenchymal transition (EMT) markers. Cellular immunofluorescence

technique was used to further verify the expression and localization of EMT markers. Western blot was used to detect EMT-related
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signaling pathway proteins and the levels of transcription factors. Results: Compared with the control cells, the invasion and
migration abilities of HLEC-STC1 cells overexpressing STC1 were enhanced, while the invasion and migration abilities of STC1-
silencing A549-STC1 siRNA cells were weakened (P<0.05).In HLEC-STC1 cells overexpressing STC1,the expression of E-cadherin
was down-regulated,while the expression levels of N-cadherin, vimentin and epithelial cell adhesion molecule (EpCAM) were up-
regulated (P<0.05). The expression of E-cadherin was up-regulated in A549-STC1 siRNA cells with low expression of STCI.
The expression levels of N-cadherin, vimentin and EpCAM were down-regulated (P<0.05). Meanwhile, the expression levels of
extracellular signal-regulated protein kinase (ERK) and Wnt/B-catenin signaling pathways in HLEC-STC1 cells were increased,
and the expression of transcription factor ZEB1 was elevated. The expression level of Snaill was up-regulated, and the results
were opposite in A549-STC1 siRNA cells (P<0.05). Conclusion: STC1 may up-regulate the expression levels of transcription
factors ZEB1 and Snaill by activating ERK and Wnt/B-catenin signaling pathways, thereby inducing EMT to promote invasion and

migration of lung cancer cells.
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( real-time fluorescence quantitative polymerase
chain reaction, RTFQ-PCR ) 5|#¥ i i+
Ay TRARAFRITE M ; SYBR Green
PCRIA A & MBCAE H & & 10 & Wl A 5 5
Thermo/\ 7] ; RIPAZ £ 4 Jifd PR ok 24 fig W F130%
WEmERE (29 1) I H I ESolarbioA Al ;

RBiw M KB (polyvinylidene fluoride,

PVDF ) g [ 2% EMillipore/A il ; B3 ASTCI
Bk (ab239518, 1 :1000) I H ¥ E Abcam
oA, BT B RIS R ( E-cadherin )
(144728, 1:1000) . FRPCAMZAEEF,
H (N-cadherin) (14215S, 1:1000) . F¥t
ANEpCAM (2929S, 1:1000) . Ryt AWK
A (vimentin) (49636S, 1:1000) . %t
AW AL 40 218 15 25 8 ( phosphorylated
extracellular signal-regulated protein kinase,

p-ERK ) 1/2 (4370S, 1:2 000) . R#A
ERK1/2 (4696S, 1:2000) . Hii N\EGZS
PHEEHL (zine finger E-box-binding homeobox
1, ZEB1) (3396S, 1:1000) . Ryt Ap-i&
W (B-catenin) (8480T, 1 :1 000) .

BTN BEE 7 sk H 7 (Snail ) (38958, 1:
1000 ) Flfesi AB-actin (4970S, 1 : 1000 ) ik
Bl B 36 E CSTA W], HRPARICF-Hi Bl e 2 BR
G (immunoglobulin G, 1gG) (ab6728, 1 :
8 000 ) . HRPHRriC FHiflgG (ab6721, 1 :
10 000 ) ; FPLE-cadherin (abl416, 1:50) .

Hadivimentin (ab92547, 1:500) . FE4itlgG
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AR B 2 2% 10° A /mLJ5 H:FP200 pL 40 i ik
Ftranswel U NEH, 24U F EHIATS0 pLi
10%FBSIDMEMIE 2K, TR &3 EE AL
PR E T37 CHEFRAE 55548 h, /NP
B RAZZE M S Matrigel, 4% W AT E
0.5%%5 Rt s, T BB T MPLEER3 A
A AL A T A T2, BOFIME, DMR 224
B [ WURZERE DT
123 el 5%

O S KR4l DL 10 A~/mL ik 26 1 3%
FhEl6fLAR b, FRANMAE 35 5k 890% R, K
AT SRR, WERRER 22 v ( phosphate-
buffered saline, PBS ) Wyt i) 40 it J5 4k 2L 15
F%, 750, 24, 48 hEIHARIC %, (i FHImage
VR A R AR, WA AR=[1- (£
B SRR AR G RR A ) | x100%., @A
R 5 7 A A L RS RE DR
1.2.4 RTFQ-PCR#&MmRNAK-F

TRIzolRF FE AN MU S RNA , AR S 5% S
R G UL A cDNA ;. LIB-actinhy NS,

f#FISYBR Green PCRi | & 1EABI7500 | 47
RTFQ-PCR, #"##2%: 95 °C 10 min, (95 °C
155, 60°C45s) x40, 95°C 155, 60°C 1 min,
95°C 15s, 60 °C 15 s, ZEB1 FiiF51 %4 .
5-GCTGTAAGTGCCATTTCTC-3", ZEBI1 Fiif
255 . 5°-GTCCCAGTGTTTCAGTTTC-3’,
YK ELI59 bp; E-cadherin I i 5l
MIF% . 55-GAGAACGCATTGCCA
CATACAC-3’, E-cadherin F 5454 .
5’-AAGAGCACCTTCCATGACAGAC-3",
YK E164 bp; N-cadherin I 5]
Y ¥ % . 5°-CATCATCCTGCTTATC
CTTG-3’, N-cadherin FIE5|¥IF%] . 5°-AAG
TCATAGTCCTGGTCTTC-3", 74
KE165 bp; Vimentin EIF 59 F
51 : 5°-GCGTGAAATGGAAGAG
AAC-3’, vimentin FiF5| ¥ 5. 5°-TGG
AAGAGGCAGAGAAATC-3’, =YK B
217 bp; EpCAM L3I F 3 : 5°-GAA
GGCTGAGATAAAGGAGATGGG-3",
EpCAM T sl WIF 5 . 5°-AGATGTC
TTCGTCCCACGC-3", K135
bp; Snaill LiEsI ¥ 5. 5°-TCGC
TGCCAATGCTCATC-3", Snaill FIEEIW)F
4. 5°-CCTTTCCCACTGTCCTCATC-3",
PP K134 bps f-actin BELI YT
4. 5°’-CATCGTCCACCGCAAATG
CTTC-3", B-actin FiiF5|¥F5):. 5°-AACCG
ACTGCTGTCACCTTCAC-3", P=#JH-FE201 bp,
1.2.5 &GPtk ( Western blot ) # & & &
Eo/ N

WA, PBSPERRG M ARIPA S ik 24 i
Y, BCASE M il M &k & kB, B
2925 pgE AMA LR P, E WS minASE,
2T TR EE TR R BN R N A TR R B F UK (sodium
dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE ) Ji7, #EEPVDFIE |, BRI 7E
5% R hs, —3i4 CCIRF K.
{fi FHVERE S vhiik (tris-buffered saline Tween,
TBST ) #MHE3%, IIAHRPEHRCH —PTF37 CiR
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AR 2 R STC 1T FRIAFAT BRI IE

Western blotZ5 R ULE 1, f#ifImage J4K
A3 Hr, 453 B8, HLEC-STC1HISTCI1KF
T HX 41 RHLEC-EVHMHLECH
Jifi, HLEC-STC1"H1STC1/K -2 HLEC-EV ¥
4.01f% (P<0.05) . ULERAIASA94Ififs R AS549-
STC1 siRNAHISTC 17K i &1 T~ XF FE 41 fifg

HLEC-EV HLEC-STC1

A549-EV A549-STC1 siRNA

A N A
& 93@ @2@ _ §Y’
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&
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AS549-EVFIAS4941Jil, #A549-EV T [§£56.3%
(P<0.05) .
2.2 STClRitREHMMENEZEINTERE
Transwel R 285006 45 R LK 2, STC1id 3
IKTHLEC-STC 14 Jifd {7 78 i i 55 28 4R X ]
YIEHLEC-EVHH I (473+17 vs 646+12,
P<0.05) , STCIULBRAYAS549-STC1 siRNAZ
AR 28 35 25 AR KT IR A I A549-EV BY & i />
(702+11 vs 502+18, P<0.05) . il R]JE S256
45 WL LKI3, HLEC-STCIZ i RIIR A1 43 15 3%
T RN A IHLEC-EV [ (38.4£1.9) % vs
(18.4£6.8) %, P<0.05] , A549-STCI siRNAZf
PRI A o3 S I 28 A R4 i A 549-EV
[ (7.8+42) %vs (41.4+4.7) %, P<0.05] .
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SR R R <A <A <
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1 Westemn blot3E3&#&MHLEC, HLEC-EV. HLEC-STC1.
A549, A549-EVFNA549-STC1 siRNAZARE R FRSTC1 B A RIAKE
Fig. 1 Protein levels of STC1 in HLEC, HLEC-EV, HLEC-STC1,
A549, A549-EV and A549-STC1 siRNA cell lines were examined by

Western blot analysis

—_—
w
(=3
(=2
]

10004 *

5004 —

Number of cells/microscopic field

F*

2 Transwell g MHLEC-STC1F1A549-STC1siRNAZfE ZRIZERES
Fig.2 STCl-overexpressed HLEC cells, STC1-silenced A549 cells and their respective control cells were examined by transwell invasion
assay

" P<0.05, compared with the control group
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80+
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Wound healing/%

A549-STC1 siRNA

AS549-EV

3 MAEXIR LW MHLEC-STC1#1A549-STC1siRNAZAI RAVIER 4E S
Fig.3 The migration potentials of STC1-overexpressed HLEC cells, STC1-silenced A549 cells and their respective control cells were

examined by wound healing assay

": P<0.05, compared with the control group; ~: P<0.01, compared with the control group

2.3 STClRiE#tFEMMEEEEMT
RTFQ-PCRE I &5 5 WL K1 4A , 575 i dk
X} B AN A B, it FIASTCIAYHLEC-STC 14
Mo b b H A AR S P E-cadherin R ik KR
P8, TE] AR AR B P N-cadherinflvimentin
Fik B, EpCAMZEIL R, STCI14H i it 2k
JA549-STC1 siRNAZH I H E-cadherin A /K
3 I8, N-cadherin, vimentin X EpCAMZ

kKR . Western blotZh S L KI4B, EMT
FH &3 R Y 2 17K P22 46 5 RTFQ-PCRAG il 45
R — B, #2004 SR e Ot R
Kl A549-STC1 siRN A fitg Kz 1 x5 HR 40 fifg v
EMTHIEE I RYAS ML, STC1ITER A4 il 48 2 i
A549-STC1 siRNAH, E-cadherin®y =} 5,
vimenting 2 FF (&S5) , FWESCTIYLERHD
HIEMTL 2 .
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g
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F-actin e — — — 5
<

<
=]

& 4 HLEC-STC1#1A549-STC1 siRNAZHRE K& E 3t BB 4HAE PEMTHE X EE R FMEQKFHEZL
Fig.4 Relative expressions of EMT-related genes in STC1-overexpressed HLEC cells, STC1-silenced A549 cells and their respective control cells

A: Relative mRNA levels of EMT-related genes were examined by RTFQ-PCR, B-actin was used as a loading control. B: Relative protein levels of
EMT-related genes and STC1 were examined by Western blot analysis. : P<0.05, compared with the control group

E-cadherin

Overlay

A549-EV

A549-STC1 siRNA

DAPI

A549-EV

A549-STCI siRNA

(% 200)

B 5 4HAaRERtHiNA549-STC1siRNAZAE R K H X4 BR 40 2 sFE-cadherinfAvimentinf) & B 7Kk F, & FAADAPIH{TIZE

Fig. 5 E-cadherin and vimentin levels in STC1-silenced A549 cells and control A549 cells were analyzed by confocal microscopy, nuclei were

stained with DAPI
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E 0.104  — a— ol
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# 0.00- L e — @ 0.
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E 031 A549-STCI siRNA g 1. A549-STC1 siRNA

. [+
E ZEB] © 4 e e - =08
g 0.2] 206
2. 8.2 Snaill . S — - 5, *
8 0 _ 2 - ¥ *
X _ £ 02
A 0.0 B-catenin SENEG_D SEN—_ G —

Snaill ZEB1 e 0

& NN D
&\\@y%&o@o 4

534
<

B 6 RTFQ-PCRZAWestern blotiilIHLEC-STC1F1A549-STC1 siRNAZHAE 2 & E XJ B 41 f & p-ERK1/2, ERK1/2, B-catenin,
ZEB1. Snaill RSTC1HyRiAKFE
Fig. 6 The mRNA and protein levels of p-ERK1/2, ERK1/2, B-catenin, ZEB1, Snaill and STC1 were examined by RTFQ-PCR and Western

blot in STC1-overexpressed HLEC cells, STC1-silenced A549 cells and their respective control cells

A: Results of RTFQ-PCR detection; B: Results of Western blot. ": P<0.05, compared with the control group
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st S AR R B, STCLAEMS TR i i
YA Hp-ERK1/2 . B-catenin/KF-, fEHFEMTAH:
5% N Snail I IZEB 14 /K F- 1 7H s ;. STCI
KPR R 8 Wi p-ERK1/2 | B-cateninsK--,
I H Snail IIZEB1 & F/KF T, AW > &
W, Wi E LAY, Wnt/B-catenin{ 53 [
G, FJ4Snaill FIZEB1, Ti4E-cadherin, i
SEMTH & /L. Chiu%g VAR5 KB, i
L A549 1 p-ERK1/27K - Al LIRZEBL, i
ZEB1 X Fi#E-cadherindf A EEH, £
EMTH) &, ik, AT STCLREHE I it
JEE 2 it i ERK AT Wnt/B-catenin{s Sl i, [ #%%
FH T Snail | fIZEB1 ) F ik, 1 55 A T Snaill
FZEB 1/ A E-cadherin ) 55 5 FH 18 £ 1 142410 il
E-cadherin3& N5, BSFvimentin kLR 1)
ik, MIMEFFEMTH %4 .

gi b, AW U] T STC R i i 20
MEMTHY S T-HLH] . STC1n] fEidE i i 7% ERK A
Wnt/B-catenin{ig Sid i, AT KK FZEB1HI
Snail | {5 KF-, T8 FEMTAE 3 il i 41 it
MIZZERIER .
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