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Abstract: [ Objective ] To detect the expression of miR-124 and its target gene CREBI in esophageal
cancer tissues and evaluate the effect of miR-124 on proliferation and invasion of esophageal cancer
cells and its mechanism. [Methods] The expression of miR-124 and CREBI in esophageal cancer tis-
sues and surrounding normal tissues in 32 cases of esophageal squamous cell (ESCC) was detected by
real-time RT-PCR (qRT-PCR). The binding of miR-124 to CREB1 was analyzed by Targetscan and
confirmed by luciferase gene reporter assay. The miR-124 mimic or anti-mi-R124 was transfected to
human ESCC KYSE-150 cells,the expression of CREB1 in KYSE-150 cells was detected by Western
blot after overexpression or inhibition of miR-124. The proliferation was detected at different time
points (24,48 ,72h) after transfection,the effect of miR-124 on invasion ability of KYSE-150 cell was
detected by in vitro invasion assay 24 h after transfection. Cell counts were performed in KYSE-150
cells at 24h,48h and 72h after transfection with CREB1 siRNA ;the invasive ability of KYSE-150 cells
was detected after transfection with CREBI siRNA for 24h. KYSE-150 cells were co-transfected with
anti-miR-124 and siCREBI1 to exam the role of miR-124/CREBI axis in cell proliferation and invasion.
[Results] The expression of miR-124 was decreased and the expression of CREBI was increased in
esophagus cancer tissues (P<0.001). Overexpression of miR-124 inhibited the expression of CREBI in
KYSE-150 cells (P=0.016),while inhibition of miR-124 promoted the expression of CREB1 (P<0.001).
Overexpression of miR-124 inhibited the proliferation and invasion of KYSE-150 cells (all P<0.05),
while knockdown of miR-124 inhibited the proliferation and invasion of KYSE-150 cells (all P<0.05).
Knockdown of CREB1 inhibited the promoting effect of anti-miR-124 on the proliferation (P<0.05) and
invasion(P<0.001) of esophageal cancer cells. [ Conclusion] Overexpression of miR-124 inhibits prolife-
ration and invasion of esophageal cancer cells by targeting CREB1.
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1 i (esophageal cancer, EC)J& % UL [ fb 1B
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AP AT 53 Oy DR 200 e e R R e | LR A
% IR 2411 Jfd 925 (esophageal squamous cell carcinoma, ES-
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MiRNA & —J K B2 0 22 AR W A A 4 1
Bk RNA 73 7, #0454 mRNA AY4FE AL ROk
AT A 1 o g B R A WP R I miRNA 7R A
PR E B BT A B miR-124 7R
L g VRN B B NOvh R 4 B AR AT {H miR-124
e A8 A AR AL 0 AN 2 AR ST A I 32 451)
B B A SV 0 55 IR W 40T miR-124 K
CREBI HyRIKG O, I AE RSN B R TE miR-124 HI
CREBI1 X A\ E 8 8 4 i R KYSE-150 21 it 54 5 L
RN RIT miR-124 78 B8 T AR FH AL

1 #MRE7FE

1.1 # #
1.1.1 0GR FH

EHL 2018—2019 4 T pig = 27 B 2 — B s =
Bt 229 JLARG A B 12 0T AT B 8 TR 1Y 32 R A
WG i B R AL UG S5 B L, TR R
KRIEATATT FUITT 32 8 rh B 19 491 2ok 13
], 0% 43~67 % AR (54.2+7.8) %

.12 # #

AN B & B9 40 il & KYSE-150 (ATCC),RP-
MI1640 (3% Sigma 24 #l),FBS (FUMH MU ZE ), miR-
124 X U6 ¥ s t519 (77 MBI A Y RHECA RS
Al ),miR-124 mimic #l miR-124 inhibitor (anti-miR-
124) (77 ML AE DR BR 2 ), CREBT Hi 4 (36
[ Proteintech 23 #l),siCREB1 I Lipofectamine 2000
YL ¥ B 56 H Invitrogen 2 F
1.2 /5 %

12.1 fmiassik

KYSE-150 4076 &% 10% it 248 1L 1) RPMI-
1640 FrFF A K #7285 2 (100U/ml) F 55 5 2R
(100U/ml)7E 37°C AN fE AR i F .
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1.2.2 58 & K2 & PCR(quantitative real-time PCR,
qRT-PCR)

TRIzol ¥ #2 HLE RNA, f# FH HiScript Q Select
RT SuperMix qPCR 127 £ (R133-01, Vazyme Biotech)
Hl miR-124 5 4% s 5| W) #EAT R 5% 5% 18I qRT-PCR
R B2 miR-124 (93K ,U6 NS,
1.23 RAEZBARRE LK

H 4l Targetscan £ 11 Il miR-124 5 CREBI
mRNA 3'-UTR X &54 750 8% S ik 4l A 00 s i R B
I BN D 2 T 5 3 DR SR, ) A2 7 AL Sk . A
45 A 07 05 1 B A= AU R (CREBT 3"UTR W) M %8
AR A S 2845 FURL(CREBT 3'UTR Mut) % 4
KYSE-150 ZH }fd miR-124 mimic FI P £ i %7 , miR-
con JHYEXTHRZH , AR 48 156 W] 43 (Promega, E2920) # 17
YN ZE G I A
1.2.4 kit

MR R B0 A W BB A B R ARG BB A 8
KYSE-150 #fi il & ffi#ie, {4/ lipofectamine 2000 #
Ti5E g X FE 4l % Y% miR-con,
1.2.5 SiRNA %%

fdi 1] CREB1 1Y siRNA R ik CREB1 %3k,
{8 ] Lipofectamine 2000 4% 455 547 240 i 4% 4%
1.2.6 2038 76 4|

Xt Y miR-124 mimic B{ anti-miR-124 ¥
KYSE-150 4fi i 1547 20 Jf 38 G R ), G ke 552
Oh, %3 5| 7 Oh . 24h 48h 72h W4 4 it , fd A i BR 31
O IR A T A0 4
1.2.7 Az &4k dm

fifi I Transwell i 17 4 4 41 Mi 4= 2% 52 55, Tran-
swell /N2 PVDF BRI FH 3 o i 5 4 B 20 At 18 L A
HPf 2h, 7E transwell N 1A 4H 2 (1x10° 4
JL/AL) RS PR R 24h, SR AR 45 25 AR AT 9 I A 40
fitT, P =5 R € 30min, 45 i 25 4L {4 20min, PBS 1k
3, B NI, Al 3 AN E AL,
1.2.8 Western blot 2 #7

RIPA %yl 24 A, 720K 4R BUE R (1, 4°C
12 000g %> 20min, BCA & [ 5, 12% T — ke hi
T2 - R TR s T e 8 JC P DK 70 B B 1 MR 6 74K PVDIR
fi 1, F TBST Pk % PVDF JE 3 ¥, 4 %K 15min, 5%/t
JIg 2F 5 = 38 £ A 2h, i A — 30 (CREB1, 1:1000),4°C
%, TBST ¥ 3 ¥k, 8K 15min, ZRFE Pt (1
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2000)2h, JH TBST ¥ 3 ¥, K 15min, fb27 % 6 1
(UREATA-ZiShI
1.3 SritZaeiE

K HISPSS 11.5 AL #- 17 8 o0 #r, TH i %Ok
K KR T 225047, P<0.05 A ZE S G FE X,

2 & R

2.1 BEEALAD miR-124 F1 CREB1 B R A E R
598 25 15 W 41 9UM e, miR-124 78 £ % i 41 41
HE B L (P<0.001),CREB1 A1 (P<0.001)
(Figure 1),
2.2 MiR-124 5 CREB1 mRNA %&&
P & Wl 52 IE 52 miR-124 7] 5 CREB1 454
(Figure 2),
2.3 MiR-124 7 CREB1 &i%
5 miR-control mimic 41, 7 &% 9% 40 i
Z KYSE-150 41l tp % 4% miR-124 Y miR-124 mimic

2l CREBI1 123k F# 1K (P=0.016), 5 anti-miR-control
HAHL, %Y miR-124 1] 5] anti-miR-124 [ anti-
miR-124 #1) CREB1 #3575 (P<0.001) (Figure 3)
24 MiR-124 ¥ & &% 40 B 38 JE A9 22

MiR-control mimic 20 7F 24h 48h . 72h ZH %k H
39 R (3.420.5)x10°, (6.2+0.6)x10° , (9.8+0.7)x10°,
miR-124 mimic 21 7F 24h 48h 72h 4 ig ¥ H 43 51k
(1.4£0.5)x10°,(2.7+0.7)x10° , (4.3+0.8)x10°, 5 miR-
control mimic ZH [t ,miR-124 mimic A B E H &
FH AL (P 3<0.05); anti-miR-control 20 7£ 24h 48h .
72h BILIHEECH 514 (2.9£0.3)x10°(6.2+0.5)x10°
(9.5+0.7)x10%, anti-miR-124 #H 7F 24h 48h.72h 4§
BHHN (4.220.6)x10°,(9.4+0.7)x10° ,(4.8+0.6)x10°
(P #1<0.05), 5 anti-miR-control 4 It ,anti-miR-124
AR 20 M 25 1S v (P 14<0.05) (Figure 4)
25 MiR- 124 WEEEMAMEZENZIN

5 miR-control mimic 20 (689+21) #H Lt ,miR-124
mimic 2 %3 Transwell BIZMIE H (456+36) i 32

15 5p
4-
<t * —
& 1ok =
o = 3f
El 3]
2-
05k
0 . . 0

ik (1=9.755,P<0.001) ; 55
anti-miR-control 2 (687 +
20) 4 H , anti-miR-124 24
ZE 1 Transwell A9 2 it %X
H (854+33) &k & 1 75 (1=
7.185,P=0.002),

o® 2.6 CREBI1 XEE =LA

EHEMEEN N
5 siRNA control 41
FANNG == R I

Control ESCC

Lsr
miR-124 binding site N

miR-124  3’-CCGUAAGUGGCGCACTTAAU-5' § Lok
Human 5'-CUUGAUUGCCUUAGGGACA-3’ %
Chimp  5’-CUUGAUUGCCUUAGGGACA-3’ EE

Mouse  5'-CAUGAUUGCCUUAGGGACA-3’ 'é 05F
Rat 5"-CGUGAUUGCCUUAGGGACA-3' &

Rabbit  5"-CUUGAUUGCCUUAGGGACA-3’
0

CREBI1 3'UTR

Control

Figure 1 The expression of miRNA-124 and CREB1 in ESCC and control group (*P<0.001)

ESCe KYSEIS0 41 s o % o

CREB1siRNA [ siCREB1
ZH7E 24h 48h 72h 11 40 i
HOH BE AR (P 1<005)
ol (Table 1), 5 siRNA control
T 41 It ,siCREB1 4 % if
Transwell FIZHIE%LH 3%
R MK 746232 vs 376+28
(=14.94,P<0.001),

miR-control mi.R- 124  miR-control mER- 124 2.7 MiR-124/CREB1 XT.I-

mimic

mimic mimic mimic

CREBI1 3'UTR WT

Figure 2 MiR-124 binding to CERB1 (*P=0.0004)

EEEAEILEEEZE
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Figure 3 The expression of CEBI is regulated by miR-124

trol Fll siCREB1 41 40 fi 55 492+34 , [R] 1) 4%
JY anti-miR124 1 siRNA control 2H 48 ia %N
825+66, [F] i} % 4% anti-miR-124 Fl siCREBI
HA0 M B R 6977, KYSE-150 £ g 5% Yx
anti-miR-124 R[4 ¥F KYSE-150 41 Jiftd % 4 1
1278 , KYSE-150 2 fitl [7] 05} % 4 anti-miR-124
K siCREB1 1 41l il anti-miR-124 %} KYSE-
150 4t A 3 58 Fi4= 22 A2 #E1E .

S

A R 200 9 O B R T AR R
GE 0 WIEE  BEAER 48 T B K IR,
ST LA 8 RH WEAE | JE e AH 5C A A
6 A REAE ZRAYT R H LT
AR BHE SAEEAREAE 40%", A,
TR M Y AR W B AR A ROV AE TR T RS

cancer cells (*P<0.05)

Figure 4 The role of miR-124 in the proliferation of esophageal

(*P<0.01)

50 o BT LR WG, WL BT T
~ T~ o * R, BEEALE T, MiRNA J2& N R 74
Tip Mol pmic glop At T RS e BT ] miRNA 75
E Vi1t minic £ o | R WA, I A
o , 3 s) Anti-miR-124 | A REOR R4 IR TR R,

= . VT | K miRNA G AR 90 i

o B et | PTG T miRNA 353 A 41

YUV 19 40830 41 80 % 2 BOB  miRNA 1Y
K E A ) P A o o A 0

Table 1 The role of CREBI1 in the proliferation of esophageal cancer

cells(xxs ,n=3)

W98 % B miR-124 78 & % i b & FE
S AE FH ST SR oG T 2 8 A ESCC

Cell number(x10°)

Group

miR-124 [ 321K K ML i A5 4, ASHFoY i

Oh 24h 48h 72h o .
siRNA control group 100 293:009 62920.18 973%0.14  miR-124 78 ESCC AIBUP A5 T4,
siCREBI group 1.00 137+0.11 4.67+0.14 697+0.17 <P miR-124 R85 ESCC Y & F A Je %
t - 19.42 12.29 2210 Pk, i IS Rt 8 miR-124
P - < 0.001 < 0.001 < 0.001

control Fll siRNA control,KYSE-150 #f ig %5 (3.8«
0.3)x10°, [A] i} %% 4% anti-miR-control F1 siCREB1,
KYSE-150 4N ik (2.7+0.3)x10°, [a] i} 5% 44 anti-
miR124 #1 siRNA control ZH ,KYSE-150 41 fitt %% &
(5.18+0.4)x10°, [A] i} %% % anti-miR-124 F1 siCREBI
4 ,KYSE-150 4H %0 M (3.7+0.3)x10°, 7£ Transwell
fRZEFCEH, [F I F% J% anti-miR-control 1 siRNA
control 4140 % N 679+26, 7] A %% Y% anti-miR-con-
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AR RSN ESCC 41 & KYSE-150 1
MG FNR 28 | M fk miR-124 Al {2 ¥E KYSE-150 Z i
RIHETH R 28, RSP i 338 miR-124 7] LI il &
R AN ML B TR 2R

MiR-124 7] DL #E ) 22 Fh AH OC 09 9 2 B,
PIK3CA™' .ROCK1 %™, i1t Targetscan 3K {4 1l
O3 BT IF 498 6 Rl 92 50 B iE ,CREB1 1] BB /2 miR-
124 19 T Wi# %> T, Western blot 43 #F H A& IE T miR-
124 A7 CREB1 By 3R3A | BRI FRATT 09 A 90 W] e AC

Jit 8 % 42 5 2020 4% 26 B % 12



W3 CREBI 72 miR-124 ) EL R0 P, 76 9815 245
ok e bl AR, #i %8 T miR-124/CREB1 76 &
I TIAE

CREBI1 P i T NG A4k 2¢32.3~q34, %
X35k 2 2601 2 A 05 98 0 7F PN 14 45 e s vh B A ik ke 2k
S Y IS & B CREBL 76 B g h R &k, 5
Jifge o b B A L R R b e B A G, IR L
CREBI1 7] UAE Ky B 9 09 W 78 U5 7122, e dln ik 5%
WA E] T 2MNEE R miR-124 ([R]#E B 5 miR-122
A ) CREB 0 5 98 1) 38 5 = 28 2 AR 5%
5 WoR ,CREBI fE i A1 42U i 3k, (RSt
5% 7 CREBI I 6T £ 48 908 20 i 1% 52 ) 55 miR-
124 o8 Rk B AU R, AT LA i) £ 4 98 20
() 38 5 1R 28 . 2 W miR-124 1] fig J2 38 i 91 6l
CREBI1 3R ik & J #3012 8 9 9 AE T, i # I
CREBI1 (#9235 7] L #1 %% anti-miR-124 %} KYSE-150
2 B 14 5 R 22 RO AR HEVE T, i g A ik — 0 e
CREBI J& miR-124 [ #E 3L A

2: FJrid ,miR-124 76 ESCC 41 4 £k A%,
CREB1 AT, i K 19 miR-124 0] 37 il 13 5 4
20 %) 386 5 N2 28, RAIR CREBT R 10461 £ 45 98 41 i
(3 5 M2 22, CREB1 1] BEJ& miR-124 [ #AxR
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