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miR-186 inhibits the proliferation of human glioma cell lines by targeting Smad6 *
LIU Yan' ,SHAO Amo' ,ZENG Jinyan',HU Yaling®,XU Lu'®
(1. Wuxi Higher Health Vocational and Technology School \Wuxi, Jiangsu 214028,China;
2. Central Laboratory ,People’s Hospital of Wuxi City Wuzxi,Jiangsu 214023 ,China)

[Abstract] Objective To investigate the effect of miR-186 targeting Smad6 on regulating proliferation
of human glioma cells. Methods The target gene of miR-186 was predicted by bioinformatics tools. The doub-
le luciferase reporter assay was used to verify the binding effect of miR-186 on the 3 'non-coding region (3'-
UTR) of Smad6. The human glioma cell line U87 was transfected with miR-186 mimics or miR-186 inhibitor,
and the expression levels of miR-186 and Smad6 were detected by qRT-PCR. The expression level of Smad6
protein was detected by Western blot. Smad6 overexpression plasmid or control plasmid was co-transfected
with miR-186 mimics or mimics NC,and the expression level of Smad6 protein was detected by Western blot.
CCK-8 and clonal formation assay were used to detect cell proliferation. Results Bioinformatics tools predic-
ted that Smad6 was one of the target gene of miR-186. The dual luciferase reporter assay showed that the fluo-
rescence intensity of the wild-type Smad6 3'-UTR region was significantly weakened or enhanced after the
transfection of miR-186 mimics or miR-186 inhibitor when compared to the respective control groups, while
the fluorescence intensity was not significantly changed between the mutant-type Smad6 3'-UTR groups and
the respective control groups. After transfecting miR-186 mimics or miR-186 inhibitor in human glioma cell
line U87,the protein expression level of Smad6 was down-regulated or up-regulated when compared with the
respective control groups. After co-transfection of miR-186 mimics with Smad6 overexpression plasmid, CCK-8
and clonal formation experiments were performed to detect cell proliferation,it was found that Smad6 overex-
pression could reverse the inhibitory effect of miR-186 mimics on cell proliferation. Conclusion miR-186 in-
hibits the proliferation of human glioma cells by targeting Smad6.

[Key words] miR-186;Smad6 protein;cell proliferation;glioma

x BEETE LA LS DAMITAET RS SR B H (MS201765),  {EE & - X1H (1982 — ), P , 6 1=, 322 A g5 J)fogg & i
By maFsE ., & B{EEE.Email:x14151@163. com,



FTRES 2010 45 8 A% 48 A% 16 9

2 o 98 e N A i AL ) i i S e g HL T
R VR A0 R v IR T A K L AR T L TG B G
HA w R 2B IR )T R OME, ™ 5152 ma A28 ) {dt ik
S TR IR B R 9T 7 vk E OIS AR K Y g L (B T R
BAEMW 5 A FMEAR . B RNA (microRNA,
miRNA/miR) & —Ff IR 20~ 25 A48 3 1 JF 4
/N 7 ik RNAL AT AK 2 1/3 4t 1 i
B BORBZ BT R ] miRNA 54 Rk 5 2
Tk JRE 1 A R TR 5 U0 AE O s miRNA B AT A5 Sy i 25 A
2 Jib e 2B A o SCRT A Sy 00 s 5 AT 00 ) e e R DG A8
Pk, JEAF ok, 5 R A 56 1 miRNA ¢ i 22
KM, ZF miRNA Z 5 T &4 kg, Hig,
miR-186 753,45 i 5196 76 N 1 22 b g vh (IR 3k, I
RAES2 90 on HE AT MU/ S . Ao AW E
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it B A R S B TR s R AR H R BT
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1.2.2 4iffe e v dl & 4k Bl 80 nmol/L
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pofectamine™ 2000 Hg BT 4K & & ¥, 40 Ml 43 71 fm A
miR-186 mimes B{ miR-186 inhibitor J§ & & & ¥
(miR-186 mimes 2 .miR-186 inhibitor 2H) , [6] B} % &
it 7 B % BE 2 (43 3] miR-186 mimes NC 41, miR-
186 inhibitor NC 41). W # Smad6 if 3 ik it ki
(Smad6 2 . DA S % B i X B8 5T kL (vector 21D 5 4 g
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Fi5 miR-186 mimics B miR-186 mimics NC £y,
/> miR-186 mimics NC+vector 2 .miR-186 mim-
ics NC -+ Smad6 4. miR-186 mimcs -+ vector £ Hl
miR-186 mimics+ Smad6 41 4 41, KX HA: K W
w) UST 4 e LAREAL 2 X 10°/mL %% B2 70 F 75 fL AR
FRAM MLl A& BE 8 70 %0 AE AT AT 3L Y B 37 °C oy
50 CO, HiFRA gk 215 5% 48 h,
L.2.4 5 i O % SR iFBE SO (RT-gPCRO A6 il
W25 2H 4 . FH TRIzol 2 IF 42 B4 4 40 i &
RNA, [ 5500 606 BE T A2 45 41 40 B i) 5. RNA
HCHE R 2 g 8 RNA JEAF S0 3 AR T 1 el
cDNA #it F 25 pL iR & 47 RT-qPCR, H
3 HILL U6 Fl GAPDH AN Z . § 3§55 4F 0 95 C 5
min; 95 °C 30 s.55 C 30 s5.72 C 30 s,3t 40 MEIF,
M7 EE S 3 UK SR AR B A 200 A N E
AT AR AR R AR, BARGIWF AL 1.
1 3| 4 & FRAN 5

S Jitél F#91(5-3) P
(bp)

miRNA186  TFi] GCCGCCAAAGAATTCTCCTTT 22
Jzn GTGCAGGGTCCGAGGT

Smad6 IE[i] CTGGAGTTGTTGAGCAGCC 220
e GTGCGTCTTTCTTGTTTTGTCC

U6 1EIM GGGTCGGCACATATACTAAAAT 106
Jz ) CGCTTCACGAATTTGCGTGTCAT

GAPDH 1EM CCCATGTTCGTCATGGGTGT 145
Jzi TGGTCATGAGTCCTTCCACGATA
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F 6 LA H CREAL 1X10° AN , B 40 i T 55 52 46
BiFR 3 L bR A5 IR PBS YRk 2 kL 4% 2 R
FH TR [ 2B 15 ming, SR 5 25 B 1 7 N 1 445
UL 15 min, ARG YRR YA, B AR b T &
JEIT R EIETE % .. BIETE R (V0 =895 B UL/
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SR T ETERER A TR s Ron LA L ECR H O 2245
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Kok B R, Al miR-186 mimes NC 4, miR-186
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JIE A0 2 K G PRI 5E (P<<0. 05) . {BAERE e A Al
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A1,
Position 119-126 of Smad6 3'-UTR 5 ... MAGGUCUGUGGGGCCCUUUGGGA. . .
[T
A Hsa—miR-186 3 GGGUUUUUUAAGUGGAAACCCG
mm miR-186 mimics NCZE mm miR-186 inhibitor NC4H
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2.3 Smad6 13 FE K E miR-186 %f Smad6 [
HIVER  US7 4 e Yt Smad6 JFi k7 )5 » Smad6 mR-
NA IR [H 5 235 B35 I (P<<0. 05) , JLIE] 3,
2.4 miR-186 #E a] Smad6 i | US7 4H iy 3 %E
CCK-8 ¥l 4t 3 . 7~ . 5 miR-186 mimics NC+ vec-
tor 2 [t %, miR-186 mimics + vector 41 US87 4 Jitd 3%
it GE f7 B 2 5K , miR-186 mimics NC -+ Smad6 4 4f
JH 1) 3 5 BE 71 8 3% T =5 (P<<0. 05) 55 miR-186 mim-
ics+vector 2 [t & s miR-186 mimics+ Smad6 ZH 41 Jify
(3 5 BE B T (P<<0. 05), ILIE 1A, 20 46 7%
R SL 8 78 . 5 mimics NC+ vector 4 #8 H » miR-
186 mimics+vector ZH US87 4 il 77 [ & 1% 2 W] & [%
% » miR-186 mimics NC -+ Smad6 £H 40 i 7% [ TE 1 %
BFEFE (P<<0.05) ;5 miR-186 mimics+ vector 4
A EE s miR-186 mimics—+ Smad6 2 41 it v fE B Al % i
ZETFiE (P<<0.05), WL 4,
3 94 it

JE IR EL A R R R I A AR R R . B
SRS IR 1 TR AT SR IR YT BOR B IR K 2 R
Jeg AR TR R B TS A AN BRAR . Bl A S SR 4
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o o LA 0 98 5 TR ) 2% A8 B SR B Ji R R TR A Ao Rk
PRI I 3 3RBIT 114 43 ik PR B i iR 3 9 T JB R OB 179 58

miRNAs H A & B 1 0 <7 Pk 4 U8 S5 vk, vl i
id 3'-UTR B 3% 140 05 2P 3 4 5 40 3K IR , 7 5
Ji 7K S A fie 3 5 DR mRINA B 410 4] #0359 ) 8 3%, A
MMM . e T R EEZEEM. EEE
I 5% B o A 8 JBUJRE Hh AFAE K it miRNA ) 55 &
KI5 TRBEEEE AT 5RESEYID
BB . BAO S A 78 % B miR-519a 7F i i 8 b A
F20 A R 2 R BRI IR 8 19 miR-519a 55 ¢ Jit
RRERZN PG & IEM ., XUE 29 0 5g & B,
HIEH AL, IR A4k miR-221/222 () R34
AT 0 v M R R ) B RE 2 R Rk v T
PR L R 3R IR miR-221/222 () i iR 10 & A=
FEW# A, miR-186 /£ miRNAs Hr i) — b, R 4E
RS (1 #E CAT 485 BF 58 & B miR-186 7
s S R 240 P 95 2 2R 20 L R v 2R A W 0 R AR R HE D
FAVER . SU S seuh 45 LR 5 1E % 41 il R AR EE

miR-186 75 A Bz ik % 1 J €5 3R 98 4 i % b 9 2255 W] &k
R AV o o 235 i AT 4000 ] ek % 4 L 3 L [ BT R A 2
ML IE R R 2B 68 J1 . 3 A3 B 9 3 W 58 IR 76 e It
P L RAR R Gk R IR D) R L B BR B BL R
REFHG AR BRI R AT 5T & B, 5 IR R B IR
J5T 240 AR L - miR-186 7 i 5T 9 4 it v i) 3% 35 B W B
K. % # 8 7 miRanda. miRDB, miRWalk, Tar-
getscan B4 E T I H BE 5 Smad6 %45 & BY miRNAs
£ 7 miR-186, #fE Ml miR-186 w] HE i@ 3 48 ) ¥4 45
Smad6 35K EIEMEM .

Smad6 St Smad % P15 4 K B T
(transformation growth factor-8, TGF-B) {5 5 il % 11
— R 1. TGF- FE M A BA T 12 /4
FRL S BE o b 2094 5 200 P 0 58 5 40k L 40 U T 40 T
BN G % . S5, BRI IG K& o &
KTdup R Mok iR E EEZNEN. £
AN UESE R W] Smad6 Xf i 19 & AE Kk R K —E AR
. bean Smad6 75 g g « R R 240 M e h A AE o
FRB G TR T BOX MR R AR R Z -
Smad6 52 M = /I 248 i i 149 26 A7 300 R R 32 6 TR AT 5
A it 98 20 PR T R R T s [ B o 4 B A
AT R A TGF-B {5 5 i i Pt .
WFE & W] Smad6 78 T 98 CD133" 1 4i g v 4% 35 1Y
I REHIE ST & B Smad6 7 I TR 2R Ak R 1
T AW G 58 OB o AR S5 5 IE S5 miR-
186 fiE EH %45 A % Smad6 3'-UTR. 54 {5 B %
T 25 R — 2. 5 SCERIRGE 9 miR-186 ] i
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BP0 4 B e miR-186 HELHY S0 10 - Sads
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JBE S5 UST 4l Smad6 4 19 2 ik 7K - 5 % 44 miR-
186 BLHUY) IS - 200 P Ay 14 7 8 =5 0 57 » L 5% L miR-186
B Yy A1 Smad6 5o 2235 UKL JS . 20 i Y 14 56 RE A W
SR o SCHE T A i S5 98 4 L miR-186 i o) $E [n] i
7 Smad6 20 T 40 Y 34 5 g

Z¢ B PR . miRNAs @ i P AR AN 2 5
eI W) kA kR R . AR ST T T miR-186,
Smad6 7E & BT & A= A e 1) B AR T O I BT 9 1Y
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