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miR-107 inhibits the proliferation, migration and invasion of glioma cells in vitro

SUN Mao-cang, LI Xin"
( Department of Neurology, Liaocheng Fourth People’s Hospital, Liaocheng 252000, China)

Abstract: Objective To investigate the regulation mechanism of miR-107 on proliferation, migration and invasion
of glioma cells. Methods RT-qPCR was used to detect the expression of miR-107 and FOXK1 in human normal
astrocytes NHA | glioma cell lines U87, A172 and U251. miR-NC ( miR-NC group ), miR-107 mimics ( miR-107
eroup ) , si-NC (si-NC group ) , si-FOXK1 ( si-FOXK1 group ), miR-107+pcDNA3. 1 ( miR-107 mimics and pcD-
NA3. 1 group), miR-107 +pcDNA3. 1-FOXK1 (miR-107 mimics and pcDNA3. 1-FOXK1 group) , were transfected
respectively into U87 cells by liposome method. The proliferation of the cells was detected by CCK-8 method. The
migration and invasion of the cells were detected by Transwell chamber assay. The protein expression of FOXK1 in
the cells was detected by Western blot.The fluorescence activity of the cells was detected by the dual luciferase re-
porter assay. Results Compared with normal astrocyte NHA, the expression of miR-107 was down-regulated and

the expression of FOXK1 was up-regulated in glioma cell lines U87, A172 and U251 ( P<0. 05). Over-expression of
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miR-107 and knockdown of FOXK1 inhibited U87 cell proliferation, migration and invasion. MiR-107 can inhibit

the cytosolic activity of wild-type FOXKI1 and negatively regulate the expression of FOXKI; over-expression of

FOXKI1 can reverse the inhibitory effect of miR-107 on proliferation and migration of U87 cells. Conclusions The

mechanism of miR-107 inhibiting proliferation, migration and invasion of glioma cells may be related to the targeted

negative regulation of FOXK1, which will provide a basis for the diagnosis and targeted therapy of glioma.

Key words: miR-107; FOXKI; glioma

A f R R LB AR B L A ELAR 2B
ARG R , TR 38022, 5 AR AR RN 10% " 345
FERIRYT I AR R T R B BRAR . X i e 407
FEIE (BT I JE PR 3R 15 97 ) 28 /s HLast AL e i
BAEHIAS . microRNA (miRNA) 4 18~25 ML
TR 4 A 1) B A G PN RN ) RNA 207, B4t
i, WS 5 Fof & A Mg a0 3858 T
RO HE R G 3% I A 9 B JE R T D, miR-107
FyHrh 2z B WSk & (forkhead box, FOX) 3L 5
T — 2 e B RS (R SR R T ke B 22 1) E Al ¢
W1, FOX S HTEMIE L4 WG AT W E AL EMZ
T A= ik B 1 v RS A DG BEVE ., A a3 4
AR, Fae S Sk & k1 (forkhead box ki,
FOXK1) & FOX ZE MY 57 7, HoAE N2 £ R i
W e I (BRI SR R IV FH S miR-107 2Z (8] (1)
KR M ATERE , AT L J5a 20 it 25 40 it R 1F
FEXF4 K H i miR-107 1 FOXK1 By 35, WK
1 #3K miR-107 il FOXK1 Mz i # ik FOXK1 X
U2 I 96 4 L 346 A R ZE I e, AR s
miR-107 8] FOXK1 JC 3R, R T BTR YT S fLh 3!
WA

1 RS

1.1 ##

NIEH BB IE R TN 72 NHA i 28 1 S5 968 2
MIZ U87 A172 } U251 ( ATCC)DMEM ¥; 3% 5 A
A= 13 | CCK-8 17 A [ i ( Sellect 23] ) ; RNA
Fh AR S e SR £ ( TaKaRa /A F] ) ; PVDF
JIE( Roche 22 7] ) 5 RIPA 25 AR ( i3~ KA
YiE: K28 Al ) 5 Matrigel 3% Bt B¢ J2 Transwell /)N %
(Corning 23 ) ) 5 X2t 3 T ik 5 PR A 0 107 2
(Promega /3] ) o
1.2 Ak
2.1 #Mm3EsR. HE A 10 % IR 4 i m

Al R

&

DMEM 85 373E 5 F 37 °C 5% CO, HYE R B 7544 b
BRI FR NIE R 0 R IE B4 i NHA | #2815 5 97
A UST (A172 U251, F 41 i34 5 =04 1 75 %
A HRE A AL 1 min, 3208 1 0 3 BB
el dk B2 d 12

1.2.2 A% 9 5 43 41 . 8% miR-NC, miR-107
mimics . si-NC, si-FOXK1, miR-107 + pcDNA3. 1,
miR-107+pcDNA3. 1-FOXK1 % fRJI§ JF 1A lipofectami-
ne' 2000 25 LI 5K L YL 2= U8T AL, e gL
6 hJ& , FE 4 i 5 7R A SR 48 h, 43 AR IE Y miR-
NC 4 .miR-107 20 si-NC 2H si-FOXK1 41 .miR-107+
pecDNA3. 1 41, miR-107 +pcDNA3. 1-FOXK1 20,
RT-qPCR A 4% e ROR 5 Je il oy s, T Ja 2L
LB EE

1.2.3  RT-qPCR £ ill 44 ffl H miR-107 F1 FOXK1
(2238 BOE X EOE A 1 1. 2.2 & L4, %
miRNA il $2 305 & 0d ] 45 2R #2 VR 45 B RNA |, 3
78 18, R )5 ¥ IR s 700 6 U IR 5 4 4 &
¢DNA, #Jafi qRT-PCR R 57 & Ui W 45 # /E b 17
miR-107 ,FOXK1 # 1, F 27223} % miR-107 .
FOXK1 MRk, 51915 B (5'-3") : miR-107 ;. GCC
GAATTCAAAGCGAGATTCCATCAGCA, GCCGGAT
CCTGTCAACCCAGAACTCAAAGG; U6: CTCGCTTC
GGCAGCACA, AACGCTTCACGAATTTGCGT; FOXKI .
ACACGTCTGGAGGAGACAGC,, GAGAGGTTGTGCCGGA
TAGA ; GAPDH ; TCCCTCAAGATTGCTAGCAA , AGATCC
ACAACGGATACATT,

1.2.4  CCK-8 A I 240 o iy 364 5 . 380 4 45 26 4 i
4 10° A~/mL B4R, DL 100 pL/FLEEF 96 fL
Me,37 °C,5% CO, K537 24 h, B3 NEE,
GG 24 48 72 F196 h fin A CCK-8 ¥ 20 L,
450 nm P ICRE (A, (H) o T A6 58, 40
JHIBETE RE ) S5 ARG A, TEHZ L

1.2.5 Transwell /NE K40 AGERL MR8,



786 Fml B2 22 SR R

Basic & Clinical Medicine

2020.40(6)

Transwell /)2 & T L I, 5 A 40 i 55 57 48 F
30 min, WHEEAMALZE 5%10° I~/ mL 20 LB
A/NENA 200 wL 4B, BI A FLATI 20 R 1%
10° 4>, ¥ EZETA 37 C 5% CO, 5 55248 th i 55
24 h )5, B B MRS D EE T R
MIZRAE, PBS ¥k 2 W, HVBE [ 22 30 min, H2AMT
Ja, 0 1 o/L 45 S P e 5, 20 min, FEYeik, W
JKVE 2 Wk, TG JE T B T AR IR (400
fi5) 8 E R A A 5 A S TRV R ET A 2E i
BOCFH1E

WL ARE R 345 1 8 BT (60 wL) 4l
F/NE B, KT )5 & H, HA 2 B 5 Transwell
1.2.6  Western blot /il 4} * FOXK1 & H 3
K WCSE ARG, I A AR, VK 3% 30 min, K
510 min#E A 77281, 12 000 r/min B> 10 min, B |
HET EP &, A 5xSDS L EEZE i, sk
FEREASCIS AR (1% 2 PVDF B85 5% B IR 1 45 4 B
P2 h WRIE A T 40,4 Cod e, Ve, fm 1
Pi,4 °C 2 h, KGR, B,
1. 2.7 X3 Pl 4t 4 Jk DRAS ) S22 56 46 U miR-107
5 FOXK1 By %54 J1. ¥ FOXK1 3’ UTR-WT ( &
FOXK1 3' UTR A Bt) Fl FOXKI 3’ UTR-MUT ( &
FOXK1 3'UTR Fr Be 2484 ) (950 R B 15 4044
H LipofectamineTM 2000 4335 miR-107 . miR-NC 3t
FeUY 24 h 5, HOWHEGFR B R DA ) &
FEARFWHRAE 0 558 Kk B R AN B 9O R
BB R AR, A 09 HE A PR FOXKT 3 [ (14 8476
PRI,

expression
.
T

&

)

relative miR-107 mRINA
expression
=)
=
relative FOXK1 mRINA

.

1.3 SitESH

JH SPSS 21. 0 B #4730 . TR BORN 4%+
PRifEZE (xxs) Fon , BRAEPRER 3 BT AL,
AL 2 I, A RS LRk FHER R R 5 22
AT, AL LLBCR T ¢ R

2 #R

2.1 miR-107 1 FOXK1 7ERZ BB 4 i Fh fY R &

5 NHA ZHAH 1, U87  A172 i1 U251 £H 40 fitd
miR-107 )31k B E F#K, FOXK1 ) mRNA FIZE 4
IR EF = (P<0.05) (Bl 1),
2.2 FFRiX miR-107 3B RIBHARIGE. TR R
(=SB 0pA |

5 miR-NC ZHAH I, miR-107 ZH 40 0+ miR-107
Fik BEFFE 48 FI 72 h, IG5 AR TR
£ 0 BSORI 4= 2% 4 L 5082 J 2RI (P<0. 05) (&1 2)
2.3 miR-107 #[5 FOXK1

FH miRcode 8 FEFl N 5] miR-107 5 FOXK1 3’
UTR FEAESS S0 5 (8 3A) 55 miR-NC ZHAH I, miR-
107 41 WT-FOXKI1 40 il oh 2 6306 4 5 35 B AKX, MUT-
FOXK1 it 2 Y76 1 A 3Z 52 i (B 3B) ;5 miR-
NC AHAH, miR-107 ZH 40 L FOXK1 & 3Rk W3
A%, 55 anti-miR-NC 414 H, anti-miR-107 20 41 g
FOXK1 &Ik BT (8 3C) (P<0.05) .
2.4 FUE FOXKI1 i R g E . T % 8%
A

5 si-NC ZHAHLE, si-FOXK1 £ U87 4Hfitih FOXK1
TEIFIK BB R, 48 B 72 h, 40451 55 2R AR, 1T
FE AU RNR 2 A A i 2 IR (P<0. 05) (K1 4)

NHA U87 Al72 U251 ku
r FOXK1 S S e e 75
GAPDH Wl W W W |/

X
- -

o

=]
T

expression
.

relative FOXK1 protein
ro

il

NHA U87 Al172 U251
A

NHA U87 Al172 U251

NHA U87 Al172 U251
B C

A. expression of miR-107 in glioma cells; B. expression of FOXKI mRNA in glioma cells; C. expression of FOXK1
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Fig 1 Expression of miR-107 and FOXKI1 in glioma cells
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Fig 4 Effect of knockdown of FOXK1 on proliferation, migration and invasion of glioma cells



788 Fml B2 22 SR R

Basic & Clinical Medicine

2020.40(6)

2.5 F3Ri%X FOXK1 %% T miR-107 X7 B & 8 4
FisE T B EMIFER

5 miR-107 + pcDNA 3.1 #£H #H I, miR-107 +
peDNA 3. 1-FOXK1 21 U87 4ififl FOXK1 & 1Kk 0
FThE 48 5 72 h, A MG AE A T 1T RS A AL
FR 2240 ) 235 T (P<0.05) (1#15)

3 itig

miRNA 2 5 N Z R i) & 4k it e, e
HE s, Hom i 5 5 mRNA 19 3" 3R 4 15 X (un-
translation region, UTR) %54, ¥ 17 #E 5L A i) 3R 35,
A g g A i DR 7 o B0 6 9 2 FEAE TS, miR-
107 FEZFh g vb i B0 S 0 3K i 4 1B, miR-107
TE I SR 240 6L 110 240 it e 78 vh HLAG B S PR AR AR
HRAFEAE I BILTR] 5 45T e A 40 e 100 4 AR
A BB 6 (CDK6) M) | Notch-2M | 2% L g sald
(SALLA) " HIE i1 8 Z K 1 (mTOR) ' A 56,
AWFFEE L RT-qPCR A 1 1 59 48 i miR-
107 935K P, miR-107 B3 TE7E I TR o I &A1Y
T, Had #5k miR-107 A0 e JoJed 40 A 1

B ARZE, X 51T BT 45 A — 2 i — 20
WS, 38 A W5 B 2R TR R R i A L R A
WM SZES B Western blot SZEEGE T miR-107 7] i)
TR FOXK1 Fik,

FOXK1 J2& FOX KA 52N 12 —  fE B RIE T
i B A5 B RS B S 2 R SR I rh 1
FAFERE ORI R EBAEA . FOXKL 76 M2 5
PG EL D, FOXKI 38 550 48 A 1
(MMP1) B4 @ 8 (1B 9 (MMP-9) il E-55 %k &
F S Bl 1456 100 28 ik, 300351 b 426 e 5 g 4 A 1
M4 A ", FOXKI 38 i 3#3% wat /B-catenin 5
5368 [ AV T G J5T R A4 e 3 A O LA I BT R
miR-137 8 [ 7 9 AR ST A I T S5 R Al
fgrh FOXK1 i mRNA FlEE [ 1) 235 & B, FOXK1
FE B TR A0 f ) Rk BH S T AR FOXK L R 1]
il I SRS A L A B . GRS R 28, X 5 E A IS
SERM— B0 BT R B, 58 FOXKI ] i
i miR-107 X 5798 4t M 34 78 3 A% A= 28 1 41 i
EH . AL miR-107 AT 7145 FOXKI BRIk,
FHR, FOXKI1 oA f [ J545 miR-107 MIZAFER,

AN
so‘fg’
?;3,.\ 2N
N \ad
a rlXQO qXQ&
. A0 . A0 . A0
& O miR-107
FOXK] S ———_— 5 =+ miR-107+pcDNA3.1-FOXK1 B miR-107-+pcDNA3.1

1.5 GAPDH [ TNG_—— 146 1.0 -w miR-107+pcDNA3.1 150 F @ miR-107+pcDNA3.1-FOXK1
g T -~ miR-107 *
S 3 08} z .
= N B
- § 10r :‘%06— _i‘é’loo—
X ;- * :

o o g 04
=8 o5 —— i F‘g 50k
- g o2l
E
0 L 0 L L ) 0 L
\Q’\ o A#\ 24 48 72 migration invation
&g Qév L time/hour
,\ch Yfg_)-\ B C
ST S
%. O
& ,\xQ
N
&8‘
A

A. over-expression of FOXKI on the expression of FOXK1 protein in U87 cells; B. over-expression of FOXK1 on the pro-

liferation of U87 cells; C. effect of over-expressing FOXK1 on migration and invasion of U87 cells; "P<0.05 compared

with miR-107+pcDNA 3. 1 group

5 @RIX FOXKI1 ¥4 7T miR-107 35 RyE A RE1E5E T % S ErMEIER

Fig 5 Over-expression of FOXK1 reverses the inhibitory effect of miR-107 on proliferation, migration

and invasion of glioma cells
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