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Abstract: [Objective ] To investigate the effects of miR-640-mediated Wnt/B-catenin pathway on prolifera-
tion, invasion and sensitivity to temazolamide(TMZ) in glioma cells. [Methods] The expression of miR-640
in glioma cells as determined by real-time fluorescence quantitative polymerase chain reaction (RT-qPCR).
TMZ-resistant human glioma U87/TMZ cells were transfected with NC inhibitor, miR-640 inhibitor and miR-
640 inhibitor+ si-SLIT1, respectively. U87/TMZ cells were treated with TMZ (15, 30, 60, 120, 240, 480
and 960 pmol/L) . Cell counting Kit 8(CCK-8) and Transwell assay were used to detect the proliferation and
invasion of U87/TMZ cells. Dual luciferase reporter gene assay was used to verify the targeting relationship
between miR-640 and SLIT1. Western blot was used to detect the expression levels of Wnt/B-catenin signal-
ing pathway related proteins. [Results ] miR-640 was highly expressed in glioma cells. The miR-640 expres-
sion level, number of invaded cells(57+23 vs 153+31), ICs, value(131.61+£8.97 vs 293.33+£11.28) and prolif-
eration rate(18.48+4.23 vs 43.84+8.94) in miR-640 inhibitor group were significantly lower than those in NC
inhibitor group(P<0.05). The miR-640 specifically regulated the expression of SLIT1, and the protein expres-
sion levels of B-catenin, c-myc and Cyclin D1 in miR-640 inhibitor+ si-SLIT1 group were higher than those
in miR-640 inhibitor group (P<0.05). [ Conclusion ] miR-640 may promote glioma proliferation, invasion and
resistance to TMZ through SLIT1-mediated Wnt/B-catenin pathway.
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PEIE I PR B AR 1 — A R ZEPRAR D Foe T i) TF 35 56k
THUNRNA (miRNA)ZE s A 9 2 v i) G S 8 42 A
FH AL HEIEAE A7 T 251 o DFSEHiE , miRNA 768
JoT B 240 98 1 S A 0 e ek R v AR S o R TR s o
FLPR A A5 AR miR-640 5 2 R IE Y A&
AR R IMIE . miR-640 11046 2L AR 98 ) 386 5l AT
R, HO5 IR W M O L0 552 i 25 4H OGS HOG T
miR-640 &35 X6 1 i Jo 982 T 245 119 5% 1) 1 A W Al . AR
538 S K I miR-640 7 1l 112 50 I8 it 245 240 1t v i) 35
ik, WS miR-640 X i g [57 I8 Tiif 245 240 e 1 5 Al
TMZ SUNE 52, IF 3 — 2L 3R %F Wnt/B-catenin
fE 5B RIVER, I IR Tif 24 73 8 [ VR U7 4 it
SR

I HR5T®

1.1 #Ap5iH

Ji2 S5 968 440 L ZR UST U251 A 172 FlIE & 41 ifd &=
HA I § F ATCC, DMEM & B840 it 55 35 5 FBS Al
HMER-HHRZMNIHW A T 3 E Gibeo 22 ;
Lipofectamine2000 #% %% i 1] Al Trizol 14 F T 3¢ [H
Invitrogen 2\ vl 5 £ F1E2 B0 & 40 e i #ioaln & 8
(CCK-8) .BCA # ¥ &l 5 i 7] & Western blot
Kit 5 R A= AR A & A T s =
KEVHE AR A2 F . NC inhibitor,miR-640 in-
hibitor NC mimic .miR-640 mimic .si-SLIT1 3 4 H
JINGEEE SITT 2 1 siRNA 781 . 1F Ui 5'-GC-
CUGAUGCUGAGGAACAATT-3", Jx X #%E 3'-UUGU-
UCCUCAGCAUCAGGCTT-5; H il 185 -3 1k At 0 ity
(GAPDH) .B-catenin,c-myc,Cyclin D1 SLIT1 #T &
I B T+ 25 E Abcam 23 7 ; Dual-Glo %¢ ¢ 2 il Il 7€ £
4t H JE [ Promega A W], SEE UG i R A B 5E
S (RT-qPCR) A5 & W [ K% Takara 23 7
12 XWHE
1.2.1 ek

W NI PR A 7 U7 U251 A 172 FIILEF 4l
# HA 538 T 10%f 4 13 100 UmL

A 10%J4 135 B9 DMEM 55353 , & T 37 °C 5% CO,
YRR IR T RR AR J5 A 15 wmol/L 75 5 5
Y TMZ, R g %X 3 UG, 25 W0 vk B2 3B M sk 3 | 43
4 30.60,120,240 480 wmol/L TMZ ¥ ¥ kb 3 41
JEL, o 240 B R A% AR i T — A i v B, Ly 2
SEASRE A K Y UST/TMZ i 25 41 i &

OSBRI UST/TMZ 2R #4752 56 42/ T
6 FLAR , 24 40 M A BE ik 29 70%15t , W ] Lipofectin
TM2000 i 17 %% Yt , 5258 5 41 24 . ONC inhibitor,
@ miR-640 inhibitor, @) miR-640 inhibitor+si-SLIT1
LA
1.2.3 RT-qPCR # i) & B & A

R 4 ) e 7 A D BH 45, Trizol 5 i BRUIRE o 983 41 i
& RNA, f#i F] TagMan MicroRNA 33 5% 5% 3 77 &4
BORNA #4715 5% {8 SYBR Green PCR Master
Mix #£ 4T miR-640 RT-qPCR, LA U6 3K A1E R NS
(Table 1), % #NEU 10 ng RNA Mg fii J1 5 — 5%
cDNA A& B 7 & (Promega) , #% FE il & 7 A9 150 BH 32F
Tridisle st Wik S5 3] cDNA 5938 H A, 2L
GAPDH £ R NS DL o @ SLITL i Rik, 2744
DA H ) SE R R R AR AR R
1.2.4  Transwell ¥ 28 43 4 48 e

FH ¥ 35 o E S B9 Transwell A % 40 i ) 1= 28
P, Y 24 hJE | BEEGTE A A AR, B 100 WL JE I i
2 M2 M A 3] Transwell /NZE 1 7E 37 °C 5% CO,
FAFTWEE 24 h, MR AR TR, 24 h 5,1
49 22 T VRS (i1 5 B M3 TET O 200 16, O 1% %85 A 5%
ety BEPLBEH 10 FEEEOLEF T Eean Mg, Ak 3
MNEAL,
1.2.5 CCKS 24 ml B i 76 4m o o 34 78 4k

R TMZ J5 1 240 e 36 5 it 2 . %o 804 K 4
M LA BE£L 5x10° P 2 96 fLAR ,37 °C 5% CO, ¥
BEHmE 24 h JFWEC L, A — & W E TMZ
DMEM +10%FBS & & i ,TMZ ¥ & #6 £ & 1530,
60,120,240 .480 F1 960 wmol/L, &4 E % 3 &
fL, 4bFE 48 h J5 , BEFLINA 100 pL % B J5 19 CCK8

Table 1 Primer sequence

T8 R/BEE R DMEM 552k, 55

£ o e Primer Forward(5'-3") Reverse(5'-3")
FRAAE 37 °C,5% CO, S3RAH. miR-640  ATGATCCAGGAACCTGCCTCT
122 UST/TMZ it 5 R 36 - B4 % SUIml TGTGAAGCACGACTGTGTCA  TAGCCCTCAGCACAGAGACA
K LA T804 K8 GAPDH  TGCTGGTGCTGAGTATGTCG — GCATGTCAGATCCACAACGG
(g R TR UST AN & L Ab BE fm U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
569
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V,37 °C 5%CO, AEEHEE 1 h, BFFRIUGIN 450 nm
OD {8 . 4% B A0 At A A7 il 22 3T 5 40 i 2F 0 46 vk
(ICs), EHHEE 3K,

00t e s 0t 0 A ot £k SR AL S R
J5 #9 UST/TMZ 48 i L) 5x10%/4L & T 96 fL#k |, 4
ik 3 AEAL, AR (0,24 .48 .72 h) il A
100 wL Fi B CCK-8 WM ML 1 h, [ A AR )
450 nm OD fH,

12,6 W% K& Bk & A H

1 X8 7 g o 56 R S e e, g A AH N Y
SLITI By A BRI 58 745 B ¢ Y 2 Wi 25 Wk, % SLITI
S A= N 98 A8 RY DO R il TR 3 1 S miR-640
mimic Il NC mimic 5% 4 %] HEK-293T 4ifig b, #%
YL 48 h i, AR I A A0 M, i XU O 2K R A
3BT 22 48 (Promega , 52 ) K I ¢ ' 28 il 14
1.2.7 Western blot #n & & %k &

SR TP 240 it 224 it 5% b £ BORR U RE  , BCA T4
ERIMT, EAFRZ 10% 1 ke FE 5 R 41— 5 T M
P i e S WL UK 40 B, SRS RS 3 PVDFE JEE E 2 h
Je 5% MiRg A= W B b1, Ve ISR S R H Abcam
1) GAPDH B-catenin cmyc Cyclin D1 #1 SLIT1 [ —
Pr(1:1 000 7 BT, Ve 5 5 —Ht (1:5 000)
IR E 1.5 h H TBST $E% B 30 min 5 #£47 ECL
25, Lk GAPDH A N2 Image J FA4: 50 #8 ) £
EE 37V G
1.3 SritZahE

K SPSS 22.0 WRERAF AT EE 43 B o TH R R
RELA I B BR 1 22 (coxs) T R, WAL 1) HL A0SR T ¢ K
B, Z ] LR U7 2230 . P<0.05 h 22 5% A 48

S-S

640 7£ UST 4l i3k 22 5 o B | X L 6 B UST 4
i T R S50
2.2 miR-640 7E R R 25 40 A Hh | R ik

4 35 T B TMZ v BE 0% 35 i ifi B IS, T 24
UST7/TMZ ALY 1Cs, {EL R T 1E# U8T7 il Jfd (¢=30.92,
P<0.001) (Figure 2A), RT-qPCR 4553 {7~ , miR-640
1 UST/TMZ i g i i e 35 2.2 1 T) &5 (Figure 2B) , 22
A G X (1=9.002, P<0.001) ,
2.3 miR-640 & US7/TMZ HH{EZE 5

5 Yt miR-640 inhibitor & U87/TMZ 40 i 24 h
J& ,RT-qPCR i I 45 5 i 7R ,miR-640 inhibitor 41 1
miR-640 &3k i 0 B A% T X5 BB 41 (Table 2), 5%} 18
ZH e #¢ , miR-640 inhibitor #H 40 fi{2 2% H W& 1E T
[% (P<0.05) (Figure 3,Table 2),
2.4 % miR-640 inhibitor ¥ US7/TMZ 40 B 1554
& TMZ Z ¥ 8 BE H 5

5% A, T miR-640 4 24 48 72 h 41

4

*h%k

Relative expression of miR-640

HA ug7 U251 Al172

Note : Compared with HA group, ***; P<0.001

Figure 1 Expression of miR-640 in glioma tissue and cells

A » U87 1Cs=52.27 B =
100 § g’
== U87/TMZ  1Cs=292.20 .
2 &% R " %
—~ 80T &
S =
E ol :
21 miR-640 ERRE | 3=
2 B
o B o B R i Zodor &
SAEHBERAR | af
<
HA AH I, 5 5 40 i 0 — I S &
. |Logcone. 1176 1477 1.778 2079 2380 2681 2980 Us7 UST/TMZ
U87.U251 A172 EP miR TMZ(M) 15 30 60 120 240 480 960
ikl = —'é.'_‘ =
640 %‘%LE%‘ Iﬁfﬂ (e Note : Compared with U87 group,*** . P<0.001
17.84.13.05.32.34,P #j<
0.001) (Figure 1). miR- Figure 2 Expression of miR-640 in U87/TMZ cell
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Jif 386 5 AR 35 W 2R T B
(P<0.05) (Table 3),
U87/TMZ 41 i %% Y
miR-640 inhibitor /5 ,NC
inhibitor 1 miR-640 in-
hibitor 28 1 1Cs, {F 43 51
1 293.33+11.28 .131.61+
8.97,miR-640 inhibitor £
1C.o TELIE EHERRAR (21944,
P<0.01) (Figure 4),

NC inhibitor

miR-640 inhibitor

Figure 3 The effect of inhibiting the expression miR-640 on the invasion of U87/TMZ cell

2.5 SLIT1 # US7/TMZ
M s RIE

55 UST 40 i M LE ,US7/TMZ 40 g v SLIT1 £
mRNA & [ 3 A7K -3 18 M T 8 (1=11.07.,10.55, P
1J<0.001) (Figure 5)
2.6 miR-640 #E[EiA#E SLIT1 B3R iX

i 3 miRDB #CF 1 SLIT1 5 miR-640 [ #
] 45 A SR B E (Figure 6), 5 NC mimic 5 WT-
SLITT L% e 4 kb ,miR-640 mimic 5 WT-SLIT1 4t
S JE 293T 4 M Y 2 ' 1 M B 3 PR IR (P<0.05) 5
i miR-640 mimic 5 MUT-SLIT1 3£4%4 4% NC mimic
5 MUT-SLIT1 5% 9L J5 40 M 28T PR AN 52 52 1)
(Table 4), 5 NC inhibitor 14 L. ,miR-640 inhibitor
41 SLIT1 mRNA Fl#E 3R B K3 WM B (1=
31.50.7.309, P J<0.05) (Figure 7).
2.7 miR-640 & T 1% SLIT1 4+ 5 Wnt/B-catenin
18 B 12 i fisy BT JE 8 XoF S B M B O T 25

miR-640 inhibitor 41 US7/TMZ 4l ifL ) B-catenin
Cyclin D1 .c-myc A /K-F i T NC inhibitor 4 (i=
15.69.17.89 .13.44 P 7<0.05) , miR-640 inhibitor+
si-SLIT1 41 U87/TMZ 4 ffL i) B-catenin .cyclin D1 ,c-
myc %35 K F 5 T miR-640 inhibitor 41 (1=9.712,
12.70.11.57, P $<0.05)(Figure 8),

3o i

ki g Jo 88 118 SR T 5 2 B ) 9 R TR R g A
Feik | I L R B B B M S B Y S . miRNA
i E I I 5 A mRNA B X (UTR)ZS A, 100 il 50 2
eIk, T miRNA 7640 i Ja -
i 24 12385 A 2 e F b R 45 R L EAE I . miR-640
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Table 2 The effect of inhibiting the expression miR-640
on the invasion of U87/TMZ cell

Group miR-640 Invasion cell number
NC inhibitor 1.02+0.05 153431
miR-640 inhibitor 0.41+0.03 57423
t 18.120 4.308
P <0.001 0.0126

Table 3 Comparison of proliferation rate at different time

Cell proliferation rate(%)

Group 24 h 48 h 72h

W il 17574342 28.45:532 43.84+8.94
miR-640 inhibitor ~ 10.45:2.42 15.39+3.29 18.48+4.23
' 2.944 3.616 5317
p 0.0422 0.0224 0.006

=®= NC inhibitor 1C5=293.33
~m - miR-640 inhibitor 1Cs=131.61

100

80

60

Cell viability(%)

40

20 -

0 1 1 1 1 1 ]
Log conc. 1.176  1.477  1.778  2.079 2380  2.681  2.980
TMZ(pM) 15 30 60 120 240 480 960

Figure 4 The effect of inhibiting the expression
miR-640 on the ICs, value of U87/TMZ cell

FEAF H2S 21 A8 A A v R 43 4 DA AR O
miR-640 7] i 10 LRP1 F1 Wt {553 A 040 i
JEREDS, B AM L 45 B i miRNA 35 8 R & B
miR-640 5 51§19 2842 WL 245 %5 VI A OC , SR, X F
miR-640 J& 75 2 5 A i 52 9 40 i TMZ i 245 L] E
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K I miR-640 3 ik |
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Figure 5 Expression of SLIT1 in glioma cell

U87/TMZ 4 Jin H &

I miR-640 F ik, A& I HF B AKFEHIXT T UST 41 i

BEE T, H YU UST/TMZ 41 i FF miR-640 ik WL > GAGCUGUGUGCCCC(‘;(‘) ‘\Uh\ ACS
RE A0 1l 40t 18 i A2 22 , UST/TMZ 4l TMZ 1 1Cs, hsa-miR-640 3’ UCUCCGUCCAAGGACCUAGUA 5'
(i f 5 PERRAIR, 2 W1 miR-640 FT BB il A o J5e 15 968 440 MUT-SLITI 5" GAGCUGUGUGCCCCCCUAGUAC 3/
XS TMZ 25 ) iU Figure 6 The 3'UTR of SLIT1 contains a nucleotide

Pl 22 Bl 58 S 1] L F SLIT1 7 F 42 B4R 10q24.1 sequence complementary to miR-640
b i 37 AMAME T AL Shuai %17 % BE SLIT1 7R Table 4 Dual luciferase report experiment between
25 P I i R 38 3%, SUV39H2 3 1 SLIT1 3 30 F i SLIT1 and miR-640
IR O G R R T RN R . ZRTROBES £ Group WESLITL MUT=SLITT
SR AE SLITL 7635 22 R G oe & & s gpp NG mimic 0.90:0.04 0.9120.08
G UEAERICA SLITL 5 005 e A e e R P
FETEARCHES . AR FIHAEDE R =B ELI p 0.0052 0.9822
miR-640 # i) SLIT1, ~
p—pmdwsoek | S =201 }
wiE RS |2
dhf JFEMH miR- |7 2 - rof
640 Al A US7T/TMZ | £ 1} Er—a =05t

o GAPDH <

40 B2 b SLITI mRNA Z 0 £, i
HEHMERIEKE, =2 NC  miR-640 = NC  miR-640

inhibitor  inhibitor inhibitor  inhibitor

H T P =x
iR #H/X Fﬁ:g EF' = %‘:2 Note : Compared with NC inhibitor group,**: P<0.01,*%* . P<0.001

15 miR-640 S I35 Figure 7 Expression of SLIT1 after miR-640 inhibited in U87/TMZ cell

=L A7 ] i
- SLIT1 % 7 [ 94 NC  miR-640 miR-640

ﬁo inhibitor inhibitor inhibitor+si-SLIT1 mm NC inhibitor

Wnt {55 i #% ) Preaenin| G W—— £ 2(5) i = ::ﬁigjg ;Eﬁil]:ﬁz;si-SLlTl
(Zﬁﬁﬂ:%ﬁfﬁﬁﬁ% CMyC| o — é_ ]:5_ # # .
MHIh, B | e |
K BRI A i o | = -
R [ 2 R 5 GAPDIT| s— a— w— =

3-catenin c-myc Cyclin D1

1 Wnt/B-catenin 15
\ — Note ; ** . Compared with NC inhibitor group, P<0.05 ;#:Compared with miR-640 inhibitor group, P<0.05
53 B AE 3h ) I TG 1) P Eoup ! Eroup

R BEEIE R Figure 8 [-catenin,c-myc,Cyclin D1 protein expression
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LA A A B R b B G E )
225 MRS i 2555 Z L 2, T4 Gab2 ik
Al Wnt/B-catenin {5 5 38 [ b5 % & [1 B-catenin
KRR EEA e-myce Cyclin D1 8 H £ i5 , 15 5
e L N O R i ) DR 2 N D R a7 e S
ML 1 O6-F 3L 15 1E 045 _DNA 1 ZL 5% 52 filf(MGMT)
JiF A 3 DNA B il #2520, 1 Wnt/B-catenin {5
5O T LU A MGMT 1Y 263k o A BF 58 A6 0 1 48
miR-640 2 ik 1) UST/TMZ 4 Jfi ' B-catenin ,c-myc .
Cyclin D1 HH PR IXK I, T4 miR-640 ikl i
il B-catenin .c-myc . Cyclin D1 25 H ) & ik, -
miR-640 7] B i SLIT1 /3 Wnt/B-catenin {55 5 i
AR T Jiki 2 S5 988 XF TMZ WY TR 24,

25 b ik, miR-640 7] fi #F JZ 5t “”ﬂ'ﬁ“f—éﬁéﬁiﬂ@i
FHARZE, 4 B0 40 X TMZ Bt 251, 3
ML AT GE &3 b SLIT1 45 Wnt/B-catenin 5 5 18
I, 0 miR-640 $E[a) A 7k 22 e BUR M 25 42 it 2 7%
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