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miR-124 5 ITGB1 Y 3&A S WA (r=-0.4936, P=0.002) .

G5 TESE AT miR-124 ZEA T, HARIEIN ITGB1 22 KA 880, DA T 41 1 435 17 9o 448 JH ) A A
RZEHH .

S5l s MREE RS L RNAs; BERK

HFESES: R735.3

Expression of miR-124 in colon cancer and its regulatory effect on

colon cancer lung metastasis

CHU Yan'?, LI Pei’, YANG Guang™*®, ZHAO Huanwei', WANG Yatai', DAI Jianguo', ZHU Jiefa', SUN Jianyong’

(1. Department of Basic Medical Sciences, School of Medical Technology, Xian Haitang Vocational College, Xi'an 710038, China; 2. Department

of Thoracic Surgery,

Tangdu Hospital, the Fourth Military Medical University, Xi'an 710038, China; 3. Department of Digestive Surgery, Xijing

Gastroenterology Hospital, the Fourth Military Medical University, Xi'an 710032, China)

Abstract

Objective: To investigate the expression of miR-124 in colon cancer and its actions on the biological behaviors of
colon cancer cells as well as the potential mechanism.

Methods: The expressions of miR-124 in colon cancer tissue and cells were examined by qRT-PCR. In colon
cancer cells after up-regulating miR-124 expression through lentiviral vector transfection technique, the change in

apoptosis was examined by flow cytometry. Nude mice were injected with colon cancer cells of different miR-124
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expression levels, and then, the pulmonary metastasis and survival time were observed. The target genes of miR-

124 were predicted by bioinformatic analysis, followed by identification and verification through dual luciferase

Results: The miR-124 expression was significantly reduced in colon cancer tissue, and its expression was
significantly associated with the tumor size, tumor stage and lymph node metastasis (all P<0.05). The miR-124
expression level was decreased with the increase of the degree of malignancy of the colon cancer cells. After up-
regulation of miR-124 expression, the apoptosis of colon cancer cells was significantly increased, pulmonary
metastasis was inhibited and survival time was prolonged in the nude mice (all P<0.05). ITGB1 was suggested
as the potential target gene for miR-124. In colon cancer cells, down-regulating ITGB1 expression showed the

similar effects as those exerted by up-regulating miR-124 expression. There was a negative correlation between

Conclusion: The miR-124 expression is down-regulated in colon cancer, with accordingly increased expression of

its target gene ITGB1, which promotes the growth as well as the invasion and metastasis of the colon cancer cells.
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reporter assay and a series of in vitro and in vivo experiments.

miR-124 and ITGB1 expressions in colon cancer tissue (r=-0.4936, P=0.002).
Key words Colonic Neoplasms; Neoplasm Metastasis; MicroRNAs; Integrins
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HEE PR >5 cmBYFAL, 1A 421400 BELUE 32 .
A LR BT EREERFCBERSNE; §
B R R R K AL AN G ES | 45 i R 40 i &
HT29 ., SW480. Lovo X HEK-293T4H ifs 1 25 4= %%
BERZEMFEAYFERE LR, RPMI
164015553 . DMEME: SR 3E . G4+ 17 W A Gibeo
A F; TRIzol X Lipofectamine 2000351 g H
Invitrogen’A Al ; miR-124 qRT-PCR5 |1k & &
iﬁ%%ﬁtﬁ”ﬁmﬁcript Reverse Transcription Kit
4 B Qiagen/l}ﬁj , SLBEEPCRIXFISYBR Green
Real-time PCR Master Mixl4 [ TaKaRa/A &) ; Lv-
miR-124, LV-luc, Lv-shITGB1. Lv-shEGFP{&
s B JIORL B B A A AL B 5 5 AnnexinV-FITC
O T D7) W BRI R DT A W IR 2 A BR A
Al ; BALB/CER R F 28 B4 BB K% 55 sh W)
Ly WG 2R R 56 T AR H Promega /s /5
miR- 124855004 K B PE X BEF 510 0 [/ 5 3
Fl; Dual-Luciferase Reporter 1000 Assay System
W HABIZA A, B-actin, ITGBIHLIAIM A 3 H
Santa Cruze/ 7l o

1.2 Fi&

1.2.1 AR A L RNA 2 4% TRIzol i 7| ¥
HH 45 H2 B 45 ) 9 2H 2% s 4% g i AN T BR A9 A8 RNA,
FH22 2143 5606 BE T 5 RNA YR E % Agops0 HUTH
U M 1.8~2.0 Z 8] A RNA #EATii5E 55, B 1 pg
B RNA, % miScript Reverse Transcription Kit i
B TR K RNA 305 580 e DNA, fRAF T 4°CE& .
1.2.2 qRT-PCR L5 K miR-124 7645 W 4l
2 0 A1 O B miR-124 75 45 1 98 40 i ik v 0
BEGL R (LA U6 NS ) o RS A T
95 °C 3 min, ZEPE 95 C 10 s, Bk 56 C 15 s,
FEMH 72 C 15 s, 45 ADHEA, 72 CLEff Smin
Kk RN, e RN 3 AR, H-AC
{H % 7~ miR-124 {9 8 X} 3% ik & . qRT-PCR 45 R
FH 2740 R, miR-124 519 F 4. TAA
GGC ACG CTG AAT GCC GG, ITGBI1 FFFIIE ]
TTT TGA GCT CGT ACT GCC CGT GCA AAT CCC
ACA A; JZlil: TTT TAC GCG TTG CTT TTC CTC
AAC TTC TTT AA. GAPDH J¥5I1EH: AGA AGG
CTG GGG CTC ATT TG; J [i]: AGG GGC CAT
CCA CAG TCT TC.,

1.2.3 @RI AR ARG . B F KR IR 45 e A0 ik
Lovo 48 h 5, BE4pr i 55 32 5L, [a] if o A 2k
K8 ue/ml AR EE R AN A . TR AE 4 RS R R RR
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FE FR A miR-124 1Y 45 7 20 M bk . (IR 3K ITGBI
(1) 235 i 968 20 B A R B PE XS B LV -lue X Lv-shEGFP
0B AR . 45 g AN RR S 10% Jif AR I T RTDBLBT
) RPMI 1640 1532 5546 37 °C, 5% CO, WK 3246
s 3R, #7045 A Lipofectamine 2000 4 miR-
124 BEHLA) 1 B PR X BF 31 &2 WT-ITGB1-3'UTR |
Mut-ITGB1-3'UTR-1, Mut-ITGB1-3'UTR-2, Mut-
ITGB1-3"UTR-1-2 M 2 B k7 i e 45 g 95 200 MO bk
1.2.4 AT %% TEEVRE SRS miR-124 3
IR IL ITGB1 40 M bR 1 mk 1, K5 45 1 i 4 il B
TR 5 T PolyHEMA M rf, WedE4nif, T
I 300 o m AHE R, B W AR R R RATIR AT,
IR R REEHE 10 min, #3040 i e B0
£ miR-124 o ITGB 1 Xt 45 g Ji 40 M b e 7 I 1~ ( %
) WURMERE g, LI E A 3 K.
1.25 MRIAZEHRELREZE 7 48 fLikHH
% 10%FBS B DMEM X7 3% HEK-293T 4 ffd, 4 K
5 2 80%~90% If, Bf miR 124 4Ly / B X IR 5
5 4% % 5 WT-ITGB1-3'UTR/Mut-ITGB1-3'UTR-1/
Mut-ITGB1-3'UTR-2/Mut-ITGB1-3'UTR-1-2 &
pRL-TK Z W8 5ok A Lipofectamine 2000 i Yu
HEK-293T 4l IS, %% %% 48 h J5 [ Dual-Luciferase
Reporter 1000 Assay System 43 HT Firefly K&
Renilla 2¢ )G .
1.2.6 Western blot 5 % &~ [F] 3£ ik miR-124
45 W g AN MRk PBS #hisk, A RIPA Z4M# i,
WCHT, vk b 2 I WO AR R, B0 e IR TR,
5 B AL 2k 20 min, Bl EAE 10 pl
J& F SDS-PAGE HLk, ¥ PVDF JIE, 5% g4 15
B, 4 C—PiWE LR, PBST WG 4w E
2 h, VRRE, fbsRROGIERIN, WEE R A G
1.27 b4 % % L5 M AR B5~7 i, M P
20 H, FH PBS & X £ A K W19 AR E £ 38 miR-
124/ ik %35 ITGB1 F13 ik P M: X it LV-luc/Lovo-
Lv-shEGFP A Lovo %5 JI7 % 40 B SV KK o OFF 41 it e
PR S x 10°/mL, SR TR 8 Dk 7 5 109 7 26 4i i
HEABRE R . WA BRI 2% 170 2575 4% >0.5 mm
ARG, IO BUITIEZ0 216 4T HE Ye o,
1.3 HitF4bE

B A 8Os i A M3k s s g A3, R
SPSS 20.048 11284 M Graph Prism 5.0%F A b 5%
0 45 BEBHE AT 0 b o T B S AN B LA B
PRifEZE (xxs) Fom, AR5 HHRH K I 2200
FIEC X R B0 43 7. P<0.05 W 2ZE A Giit 22 .
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TE 40 %5 45 i o S Ll b 2 80, miR-
1 247E 25 Ji7 Yo A1 23 v 1) 22 3k 4 (B 0 AR T 55 AL 241
(1.48 vs. 2.58, P<0.05) (K1) . Silpmadsl
miR 124K & T & 1561, Rk EREARR 256,
LM E B, miR-1247E 45 g 9 41 20 i 32 3k K
-5 RN L R SR R AR LA G (1
P<0.05) (1) .
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B 1 miR-124 EEREARREF HAFHRIE
Figure 1 Expressions of miR-124 in colon cancer and adjacent

tissues

R1 mMR124 RESBERAERNXR [0 (%) ]
Table 1 Relations of miR-124 expression with the clinical

factors of the patients [n (%)]

SES n EFRik(n=14) {KFik(n=26) P
T

H 20 4(20.0) 16 (80.0) 0.132

& 20 10 (50.0) 10 (50.0) ’
i (%)

< 65 28 11 (39.3) 17 (60.7)

>65 12 3(250) 9 (75.0) 0605
g K/ (em)

<5 14 9 (64.3) 5(35.7)

=5 26 5(19.2) 21 (80.8) 0.025
AR

/R 28 9 (32.1) 19 (67.9)

A% 6 3 (50.0) 3 (50.0) 0.6044

1% 6 2 (333) 4 (66.7)
pTNM 4338

I 7 5(71.4) 2(286)

11 20 5(25.0) 15 (75.0)

11 9 2(223) 7(77.8) 0.0474

v 4 0(0.0) 4 (100.0)
B R

A 18 12 (66.7) 6(333)

[HE 22 2(9.1) 20 (90.9) 0.0021
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2.2 miR-124 ELHEMME R P RFRIEKTE
H—FFEGES, HT29, SW480F1Lovo il &
hH HqRT-PCREY 735 0 A NI HEmiR-124 3818 7K
2R, GER R, miR-12475 45 45 g 40 i £
R A K E ] AR TGESA L (%P<0.05) ,
HObf A 20 S MR B A IS N, miR-12409 3Rk
B A% (GES>HT-29>SW480>Lovo ) . JiAH
XTCHE AT 3K 5.978 £0.531, 3.023 +0.401 .
1.211+0.190, 1.000+0.07 (E2) .

P<0.05
" 1
N
®
7
Z 4 -
<
S
=
E 21 —T
0 ! T T
GES HT29 SW480 Lovo

Bl 2 miR-124 7E45BAE 4R R R iL 7k F

Figure 2 Expressions of miR-124 in colon cancer cells

2.3 miR-124 i3 5k i% 45 7 2 4 R ik B 3 5L

FHAS o A 0 LV -miR-124 & Xf
HRLV -Luci 85 43 ) Jk e 45 iz 08 4l B k%, R R
BlasticidiniF {725 JE ik o A5 R Wn: LV-
miR-1248 5 FJ T Lovo4t 7 40 i miR-124 19 %
ik (E3) , MRS TRE MR iBEmiR- 1241945
¥ 96 40 A o

LV-luc LV-miR-124

B3 # miR-124 4 IS 4 1 B2 41 B miR-124 Ky 3
BIKF
Figure 3 The miR-124 expression level in colon cancer cells

after transfection of miR-124 mimics
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2.4 miR-124 Rk Xt & b7 4R A A TR =20

H Annexin-V 425 & i 28 40 I o b B K
ERMWE LN, RETEEmiR-1241 Lovosh
1 956 2 L AE = T 15 3R 36 h i B9 U T 40 I EL ) A

YA (LV-lue) B9 (1.5£0.69) % &%
(16.6 +7.28) %, ZFAG I X (P<0.05)
(K4) .

4 miR-124 X345 i 40 AR TR #20

Figure 4 The influence of miR-124 on apoptosis in colorectal cancer cells

5 ZpEMET ITGB1 5 miR-124 % Z&
RIEmiRNA T miRBase (http://www.
mirbase.org ) B/ H7, A2 5miR-124H 4MH
WA e L A0 (EISA-B) o BTk T A%
PN X AE N DNA R BE, @7 74X I3 'UTR
Fe o 45 36 N R 48, fEHEK293 TN k4T T
X 2 W S FE R A . 25 R EoR . A AL

miR-124A miR-124B
i} I

ITGBl-luc | CMV | Firefly luc CDS | ITGB13'UTR |

5! 3!

ITGBI (position 235-241) 5'---AGCUAAGGIlj(ljzlx(llAUU(l.‘-UGCCUUU- -3

[T
hsa-miR-124  3' CCGUAAGUGGCGCACGGAAU--5'

ITGBI (position 1094-1100) 5'--ACAUUCUUGUUUAAGUGCCUUU--3'

LT
hsa-miR-124  3' CCGUAAGUGGCG——CACGGAAU:+-5'

M NC mimics
M miR-124 mimics

B 5 miR-124 EERETNSLEE
RGLER, D ITGB1 MFE AL

Figure S Prediction and identification of the target genes for miR-124

AW miR- 1245 8P Y HEK 29340 ffe, 7l
FF S 4 ) B AR RUITGB1-3 UTR G 25 5L DAY 1% 2 .
A miR-12425 4 7 85 % 2 58745 11 3 Fh 28 48 1 4t
PR 2% 0 22 O M0 R T BE ) 3 A AN R R
FE RIS . $E/RITGB AT fE R miR-124 A4 #8 3K (5
(R5C) o JimidWestern blot3E 56 F 32 75 4% 17 i
4iMa, ITGBIJEmiR-124AYHE R (ESD) o

I s s B Rs A0 B

WT-ITGB1 3'UTR |

Mut-ITGB1 3'UTR-1 |

Mu-ITGB1 3'UTR-2 |

Mut-ITGB1 3'UTR-3 |

A: miR-124 BTN S B ITGBI 3'UTR RN &3t € TSGR BHIA LA

A: The predicted targets of miR-124; B: Design of the ITGB1

3'UTR reporter gene; C: Results of dual luciferase reporter assay; D: Change in ITGB1 expression
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2.6 miR-124 X/NRE R ER 5 £ TN

JFE DK T 45 B e A M 201 e BBORRE BRU AT 4 4 a0
TR, BB T WL, LV-lucd#
B 7 JUE e A S 6 i A A5 k2R B, TTLV-miR-124
2 R B IE 20 AR 2 B A% UL 5% 3 B B 04 it 5 RS
fho TESFLV -Tuc 20 M0 Y BR B4 DR 22 50HR 30 il JIfE
FEFE (7/10) , TESLV-miR-124 2058 09 # R
HILTFRAEE B (1/10) o i EY A )
RN, HHS ALY -1ac 40 M0 R~ EU 2
287 D R R N R W o i o IO o

607

LV-luc LV-miR-124

B 6 miR-124 4457 4 b/ R B35 78 B A EHI 200
e

Figure 6 The influence of miR-124 on pulmonary metastasis and survival in nude mice

i ZH 20, M STLV-miR-124 40 g A% #5520 2147
R Y 8 R I K & B EH S 0% b JRE 40 B o A B A=
(E6A) o SR ABsrHh (443 +£13.52) 4>,
(13.9+4.72) 4>, ZRAGIH#E X (P<0.05)
(K6B) .

g W E— 2 A mi R - 124 % faf 988 /s BUA: A7 A9
SEUR L F 2 T K T S 4 W i Al R /N R AT T AR
TERFE] 30 5% o &5 S /R miR- 12415 2 35 45 1 98 4N
JitL 20 /0N B A A B R BE A X BR AL (P<0.05)
(Ke6C) .

P<0.05 V-tue
100 : I]::’-:niR»lZ‘l

S

A 50

H

Bl

0 T 17 J
0 50 100 150

LV-luc LV-miR-124 g i) (d) C

A BEBETUEE (HEX200) 5 B: MifFEResbLbis; C: A:A7mtE

A: Views under microscopes (HEx200);

B: Comparison of the pulmonary metastases; C: Comparison of the survival times

2.7 ITGB1 X457 7 40 B 1= R /N BR 45 B e B 5

BELEFHHZm

K 8 0 25 SR 19 7 PR ITGB MR R AR ZH LV -
shITGB1 M Xf BELV-shEGF P 5k 7 2 B G Lovo 45
I an e, I HPuromuciniE 47 259 e 71 i 6 .
qRT-PCRESRWME iR : 5LV-shEGFPILE, LV-
shITGB1HA AN H T LovoZs I i A N JRITGB 1)
FIkKF (P<0.05) (E7) , Mgk TR
FIRITGB 145 17 Jies 40 MLk o

TE AR IR ITGB VR A2 41 B Wk B JE il I
FIHIPolyHEMA (LB B 52t , # Al i b A rp, 28
ST AR R R SR . H Annexin-V
et 255 T 2 A0 o B BOR E B LEEAIR R IR ITGB
XoF 45 g i 40 M B IO U R T OB MR BB D RS I ., 45
BN R IR ITCB 1 Lovos I 96 240 M 76 B 17 5 55
36 hJE B U T4 A L B B S (1.3 £0.65) %
vs. (10.8 £5.47) %, P<0.05] (K8) .

e VEAT R 0 K S 20 d s BN BB E 41 2 30F
FTHEYL {5, , R Lovo-LV-shEGFPZH /)N Ul I h A
At B i B kA L, T Lovo-LV-shITGB 140/ K
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i U v A A T R AN B Bl e RS AL L B AR Ry
WA (54.8+17.84) Hvs. (14.4+4.70) 4>, 22
SHGIE X (P<0.05) (K9A-B) . ITGBI
IR 3R 3K Lovo 45 7 968 48 Jf 13 5 28 /)N BRUAY 26 A7 15 (] 1]
R F XA (E9C) .

1.57

P<0.05

0.54

ITGB1 AHX F ik

0.0

LV-shEGFP LV-shITGB1

7 % ITGB1 shRNA [F4 7= 400 ITGB1 BRIEKTE

Figure 7 'The ITGB1 expression level in colon cancer cells after
transfection of ITGB1 shRNA
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@3k, 5 miR-124 7£ 2 i o R ik B3 4 I fi i A AR A R 1285

8 ITGB1 &z A TR0

Figure 8 The influence of ITGB1 on apoptosis in colorectal cancer cells

LV-shEGFP LV-shITGB1

B9 ITGB1 &7 Lmaa/N RIS B EFERNEE
&

Figure 9 The influence of ITGB1 on pulmonary metastasis and survival in nude mice

W LV-shEGFP
W LV-shITGB1

A: BRI MEL (HEx200) ; B: Wik ves; C. A-fgmta)l bt

A: Views under microscopes (HEx200);

B: Comparison of the pulmonary metastases; C: Comparison of the survival times

2.8 miR-124 5 ITGB1 RiZWHEE S

Rt — L fimiR-124 5G fER A ITCB17E
il kS kREIEBRP IR, o0 T i
ZE I H AREAR P miR-124 51ITGB1ZERNA K -1
FKiEM XM, Z5RWEFR: miR-124 51TGB1 2
A (r=-0.4936, P=0.002) (&10) .

E 10 miR124 5 ITGB1 RikiyiEx1E
Figure 10  Correlation between miR124 and ITGB1 expressions
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3.1 miRNA 5 g5 48 B 4 40 SE WL S A 5%

45 1 i 2 — B0 R DL AR M M, Lk
PR . WS 2, R R B k0= B Y R
WP MR E k. BRI EN, 2B
By LW 2E AL o T AR SR A IR YT B TR
SR R BB R M L, Bk, SR ILIE YT A
WBITSE B AEEE L.

T IR 00 A tE e tt e rh R R DR B A e B A
VR FEAER, Bk EZ M AEmiRNA A
PR SE 5 b 1R 28 . Fe R S AR W AT i YDA
K, AE R K AR R R ok R v R 2 S0 s R Y AR
Mo W4E E N AT 5EHE , miRNA-1247E A2
ORI EE EEN MG, HE5ILERGHES W
RO BT IR 25 UG BRAE I R 22 BT g 1 1)
KRFY ., AME" R M miR-12478 45 g g oIk %
K, VR AR 4 T g I RO U 5 50 A B TR
B, miR-1247E 4559 PR T HIROCK 1 1Y £k,
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I R 95 45 9 A R A AT o imiRNA Y
HIER AL, HRimiRNA XS5 5 98 A W 247 M 1)
S ML A TR . B, XmiRNA-1245%
M) 25 B g A0 JEL A ) 2 AT S W ML 6 AT T 0 — 25 1
it
3.2 miR124 YUFE R AR E

5 2ZHi & FmiR-124 0 0F 58 B 25 2L, A
WF5E & B miR - 12475 25 I 88 41 20 R 3k K T BE
T34, R miR- 1247 25 7 i H U i 3R 5K 5 s
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