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[ HEY ] v RNA-218 (miR-218) (EA—FBEINGIRF, £52MMENEZES#HE, A5
EHBEEH (LASPL) B—MHNAEIERLEEER, 2548 RNEARBE RAET
%, ShMERILTHE. REMEBZRTIERX, BERMAET miR-218 5 LASP1 BEREHVAEX R
EAREIRE, SHRTBEEMIE miR-218 BE A LB $BEBIE LASPI T A IEINEE(ER
HITHE R,

[ 775 ] RARNEEYRERREHIERMN (qRT-PCR) i 3 kB E R4 (EC109. EC9706.
KYSE510) A 1 Bk K E W B E LA (Het-1A) H miR-218 BIFRIAK T, LLEC109 ELAAAE,
2 B EEZ miR-218 AW (miR-218 mimic) . miR-218 mimic AYZ AT IR (miR-NC) . LASPI
B9/ VFHERNA (si-LASPI) . miR-218 mimic F si-LASPI (miR-218 mimic +si-LASP1) LA si-LASP1
BT EAITIR (si-NC) o B qRT-PCR F Western blot A NAARLAYAE 5 5., SRAAAMARIETE
S5EMOMRTEMRS AP KL, RAMMFIREER LI, Transwell /NEE
AN AR ARNMRILTE, T . BRNAT, BYEYERES NI REBIRS
BERFTIFT miR-218 BIEBEREHTFUM A 3031

[ 45 5 ] KYSE510. EC109 F] EC9706 A miR-218 % 3K 7K T 43 Bl /9 Het-1A B9 0.32%. 1.81%
2.15% (33 P<0.05) EMEEFZDINERE R LASPIE 3 FFRBXE miR-218 WL S (U
2, miR-218 mimic 35 %240 EC109 1 LASPI mRNA F3X 7K T2 miR-NC 3 ZL4A A9 28.20% (P<
0.05) , Western blot £5 3R & /i3 FiA miR-218 B i LASP1 TR H RIAK T, WK REIRE
HELWER TR IASPI-WT (FFEER!) +miR-218 mimic AR B EIEH 0.31+0.02, KT
LASP1-WT+miR-NC R (0.560.04) F1 LASP1-MUT (RZHY) +miR-218 mimic£H (0.49+0.07) (13
P<0.05)s 5 miR-NCZHHALL, ¥ miR-218 mimic AJ I EC109 BYE KRR, EHBFIZLRHE
(t9P<0.05), {EHAAAAT (P<0.05) o ¥&si-LASP1 B EC109 MERZHERIRVERIEE 5 si-
LASP1 B IRAEZAA EE IR, miR-218 mimic Fl si-LASP1 HEAE A A KRR TR, AR IER
AR (P<0.05) , EBFIRFREESIFEMR (P<0.05) , ATIEMN (P<0.05),

[4510 ] miR-218 TE B B PR IX ; £ EC109 FH miR-218 Al@d EiZEL MIAE LAsP1 B
ERIFRIA, INEIAMAEAVILTE. TRAEZE, (AT, MTEREENA BHET RIZINE
ER.
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MicroRNA-218 affects the biological behavior of esophageal cancer cells by targeting LASP1
ZHENG Yu-hong, MA Yue, ZHANG Ying, ZHAO Chao, LIU Ran, PU Yue-pu, YIN Li-hong (Key
Laboratory of Environmental Medicine Engineering of Ministry of Education, School of Public
Health, Southeast University, Nanjing, Jiangsu 210009, China)

Abstract:

[Objective] As a tumor suppressor, microRNA-218 (miR-218) is involved in the occurrence
and progression of various tumors. Actin cytoskeleton protein 1 (LIM and SH3 domain
structure protein 1, LIM and SH3 protein 1, LASP1) is a newly identified actin binding protein,
participating in cytoskeleton reorganization regulation and cell migration, and closely related to
the proliferation, invasion, and metastasis of tumor. The regulatory relationship between miR-
218 and LASP1 in esophageal cancer cells has not been reported. Therefore, this study aims to
investigate whether miR-218 functions as a tumor suppressor by targeting LASP1.
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[Methods] The expression levels of miR-218 in three esophageal cancer cells (EC109, EC9706, and KYSE510) and one permanent
esophageal epithelial cell (Het-1A) were detected by real-time quantitative reverse transcription polymerase chain reaction (qRT-PCR).
EC109 was separately transfected with miR-218 mimic, negative control of miR-218 mimic (miR-NC), small interfering RNA of LASP1 (si-
LASP1), miR-218 mimic + si-LASP1, and negative control of si-LASP1 (si-NC). The cell transfection efficiency was detected by qRT-PCR
and Western blot; the cell growth curve of each group was observed by cell proliferation and toxicity assay kit (Cell Counting Kit-8, CCK-
8); the cell proliferation, migration, invasion, and apoptosis were detected by plate clone formation experiment, Transwell assay, and
flow cytometry; the target genes of miR-218 were predicted and verified by bioinformatics analysis and dual-luciferase reporter gene
experiment.

[Results] The expressions of miR-218 in KYSE510, EC109, and EC9706 were 0.32%, 1.81%, and 2.15% of that in Het-1A respectively (Ps
<0.05). The results of bioinformatics analysis showed that 3’ untranslated regions (3'UTR) of LASP1 had binding sites of miR-218, and
LASP1 mRNA expression level in EC109 transfected with miR-218 mimic was 28.20% of that in miR-NC transfection group (P<0.05); the
Western blot results showed that overexpression of miR-218 down-regulated LASP1 protein expression level. The dual-luciferase reporter
gene experiment showed that the luciferase activity in the LASP1-WT (wild type) + miR-218 mimic group was 0.31+0.02, lower than those
in the LASP1-WT + miR-NC group (0.56+0.04) and the LASP1-MUT (mutant) + miR-218 mimic group (0.49+0.07) (Ps<0.05). Compared
with the miR-NC group, transfection with miR-218 mimic inhibited the growth rate, cell plate clone formation rate, cell migration, and
cell invasion (Ps<0.05), as well as promoted cell apoptosis rate (P<0.05). The same trend pattern was observed in EC109 transfected with si-
LASP1. Compared with the EC109 transfected with si-LASP1 alone, co-transfection with miR-218 mimic and si-LASP1 lowered the cell growth
rate, plate clone formation rate (P<0.05), migration (P<0.05), and invasion (P<0.05), as well as elevated cell apoptosis rate (P<0.05).

[Conclusion] The findings show low miR-218 expression in esophageal cancer cells. In addition, miR-218 may inhibit the proliferation,
migration, and invasion and promote the apoptosis of esophageal cancer cells by directly targeting LASP1 gene expression in EC109,
playing a cancer suppressive role in the development of esophageal cancer.

Keywords: esophageal cancer; miR-218; LASP1; proliferation; migration; invasion; apoptosis
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E) ; AATIRFE (BRANE, FE) ; Transwell
INE (Corning, ) ; BEEK (BD, EEH) ; Wik}
ZEBIREERLMIAFTZ (Promega, EE) ; BFER

www.jeom.org



#5455 J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(3) 219

R LASP1 B A 3'UTR- R A REEFRAH A2
FMEE B AN S HEE A B R,
1.2 SCIS4HIRIT

¥ EC109 93 79 5 4R : miR-218 £H (miR-218 mimic 5%
Z4) . miR-NCZH (miR-218 mimic IS E{AITER) | si-LASP1
2B (si-LASP1 ¥5%%) . miR-218 mimic+si-LASP1 £H (miR-218
mimic M si-LASP1 H32ZY) LUKz si-NCA (si-LASPI =S
HRITER) o
1.3 A&
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55, 4°C1R1F. K TEEPCR R M 41 94°CTRE M4
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1.3.3  Western blot 0l ¥Zk48h [FUREELERE, HREY
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BERSBIT : B 24nfg, WEMAR, UARZE
2x10° N/ FLFRN Transwell £EE, #NELIMBIBFEE
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A Transwell £ Z= [ ZF, soul/ L, 4°CHHE T &, #%
FoanfE, WEMK, LUAEEESx10° 1/ FLFN
Transwell L=, BEZBRETFZ LR,
1.3.7 AnnexinV-PI SXRIMAMAAT HZ48h /5,
WK EELRRE, &4 3 M7, B MFE 3x10° MR,
2000r/min (B0 #1232 10.5ecm) B0\ 5min, & _Ei&,
PBSHi% 2R, 300 uL A B &AM REL A, FEESFL
PO 3 uL AnnexinV-FITC F 3 pL PUHEITARIE, B ER
R IZ 15min, 1h ARV S AR T,
138 WRAZRBIRSEFRLNY BIEYEEFE
F35%, FBERE A TN £X 4R FE TargetScan FU miR-218
HEEER, REMNER S S (LASP1) , RIE
miR-218 5 LASP1 B UTRIVE S =, &L LASP1BY
AR (WT) MIRTE (MUT) 3'UTR, REBE D5
TePEEH A pmir-GLO, 1 BIKL pmirGLO-WT-LASP1 Fl
pmMirGLO-MUT-LASP1, EC109 ZAR%E 4 WT-LASP1-3’UTR
3 MUT-LASP1-3’UTR & {&, &Ml miR-NC B miR-218
mimico ¥4t 48h &, EAXK I REIR S ERQ MK
FIEF KRB SGHITHM, SLI0LE R LUGIE
HNEARRAEREEENESRAREEENLE
HITRITFE D
1.4 FitFESH

fBF SPSS 19.0 M D ITEIR, TTEXR K LIIE +
IREE (xts) T/ox, MAZELLRA iR, =Z4H&
M LR ED M, ZAZEHEHLLIRA SD
I, 58 7K a=0.05, X F3 GraphPad Prism5 32X {4 i3
1T1EE,

2 R
2.1 miR218 EZ ALK RIRIAK T

3T 3 kR EEEAAE (EC109. EC9706. KYSE510) 1
1R ENBE LR (Het-1A) H miR-218 IR IA
KFEFITIN, LRE TR miR-2181E 3T B E R
RRRIARTFRENBE EEAME (39P<0.05),
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E 1, o 1
2.2 miR218 mimic FBFMEAIIEN >
qRT-PCRIGMLER 27, FZ miR-218 mimic (miR- %% o
218 £H) BYEC109 H miR-218 FIA /K F B & (AT IR ﬁé
48 (miR-NCZE) 95000 %1% (P<0.05), HAAmiR218 2 3
mimic 320, 2 % 0.5
23 ERAMRASHABBARENETHOEN 2
231 MUE $F24h[E, miR-218 AN E KEE £ 00 * : -

Het-1A KYSE510 EC109 EC9706

£ F miR-NC4H (P<0.05) (El2A), [IBY, 4HHIFIRTT

MR AER (28, 20) R FmiR2184A 400 [+ 1 SHer1albi, peoos.
[Note] *: Compared with Het-1A, P<0.05.

3 .
SR DF miR-NCA (P<0.05)0 1 3HAEBARAKELEE LEARE miR-2188
232 TEAEZ Transwell ERER (B3) B, FikKF
T EE miR-218 & (miR-218 éﬂ) ) EE%?LEE’J@H}H@ Figure 1 The expression levels ?f miR-218 in three kinds of
esophageal cancer cells and one kind of permanent esophageal
#9BEE /D TF miR-NC4H (P<0.05) o epithelial cells
3 25
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2 . ;v; <
515
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(@]
0 1 1 1 | 0
0 24 48 72 96 miR-218 miR-NC miR-218

B8] (Time, h)
[F] A @ miR-218 485 miR-NC AR K HILRE ; B : miR-218 A5 miR-NC AT IRFTIEFL M LI R ; € : miR-218 4H5 miR-NC AR F 1R 5T
PERZAREELLER 5 » © 5 miR-NCAALLER, P<0.05,
[Note] A: The cell growth curves of miR-218 group and miR-NC group; B: The plate clone formation experiment results of miR-218 group and miR-NC group; C:
The comparison of plate clone formation experiment results between miR-218 group and miR-NC group; *: Compared with the miR-NC group, P<0.05.
2 @FFRIXEmiR-218 %4 EC109 ETERESIHIRZMA

Figure 2 The effect of miR-218 overexpression on EC109 proliferation

vk AR ;:_»‘{é._ S TE T
B YR w’t:s?‘—— Al 390 g mir-NC
KPR PR oA R crat P S —~ [ miR-218
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CE] A : miR-218 405 miR-NC BABRBITHAERLER | B miR-218 2405 miR-NC AAAMDTHBREEEEILLE ; « | 5 miR-NCAAELER, P<0.05
[Note] A: The cell migration and invasion of miR-218 group and miR-NC group; B: The comparison of cell migration and invasion between miR-218 group
and miR-NC group; *: Compared with the miR-NC group, P<0.05.

3 ERIEAmMiR-218 ¥ EC109 FEREFNR RV
Figure 3 The effects of miR-218 overexpression on EC109 migration and invasion
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2.3.3 JATS AnnexinV-PIXUGRIEMIE R (Bl 4) B
miR-218 A AV S T [ (12.06+0.46) %] = F miR-NC
#H [(10.40+0.97) %] (P<0.05),

ai Q a Q
10° 10° 1023 o111
10*
10°
10
0
_102 _102 | | | |

0 10° 10 10°
APC-A
miR-218
15 .
[l miR-NC

3 [ miR-218 o

3 5

I

«» 10

wv

8

o

o

Q

=

s

4

oy

0 Ay A Ay
BHEAT BERRATS SR

Early apoptosis Late apoptosis Total apoptosis

DEI A miR-218 285 miR-NCAAHMIBAT45R ; B : miR-218 5 miR-
NCAAMARATFRAILLE ; » : 5 miR-NCALLE, P<0.05,
[Note] A: The apoptosis of miR-218 group and miR-NC group; B: Comparison of
apoptosis rates between miR-218 group and miR-NC group; *: Compared
with the miR-NC group, P<0.05.

4 FFREMIR-218 %+ EC109 ATHIF MM
Figure 4 The effect of miR-218 overexpression on EC109 apoptosis
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RAREIREBRELRLERLLR. « : P<0.05
[Note] A and B: The effects of miR-218 overexpression on LASP1 mRNA
and protein expression; C: Comparison of dual-luciferase reporter
gene experiment results; *: P<0.05.
E5 miR-218 #EEFERIILIE
Figure 5 The validation of the target genes of miR-218
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[Note] A and B: After transfecting with si-LASP1, the LASP1 mRNA and protein
expression of EC109; *: Compared with the si-NC group, P<0.05.
6 si-LASPI¥ERBIRAIE

Figure 6 Detection of si-LASP1 transfection results
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2.6 HEsiLASPI M RERAMEMFIT AR
26,1 19E  ARRAKHEL (Bl7A) B, si-LASP1%%:
ZAAMM A KIRZFRE T BAMEXTERLE , miR-218 mimic (]
si-LASP1 L A A A KANHIFMEAE (P<0.05),
[E1BY, A FiRTEA KIS (B 78, 7C) HNEREF
HERELEAR (P<0.05)0
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TIGLER ;5 C & si-NCAA. si-LASP1 205 miR-218+si-LASP1 AR A
IRFEFEFCRLZELLER ; * © P<0.05,

[Note] A: The cell growth curves of si-NC group, si-LASP1 group, and miR-
218 + si-LASP1 group; B: The plate clone formation experiment
results of si-NC group, si-LASP1 group, and miR-218 + si-LASP1
group; C: The comparison of plate clone formation rates among
si-NC group, si-LASP1 group, and miR-218 + si-LASP1 group; *: P<
0.05.

7 %% si-LASP1 3% EC109 18 5EAE S18952 MR
Figure 7 The effect of si-LASP1 transfection on EC109
proliferation
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REESILLEL 5 » 1 P<0.05,

[Note] A: The cell migration and invasion of si-NC group, si-LASP1 group,

and miR-218 + si-LASP1 group; B: The comparison of cell migration
and invasion among si-NC group, si-LASP1 group, and miR-218 +
si-LASP1 group; *: P<0.05.
8 $£si-LASPI Y EC109 S HIE RN
Figure 8 The effects of si-LASP1 transfection on EC109
migration and invasion
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Figure 9 The effect of si-LASP1 transfection on EC109 apoptosis
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