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(8 E] 8 @ :PR5 miR-186 X1 P41 14 58 I 1 S AR 22 A8 i Re i, JE R FE TR ML . 2 o S 58l 3 B PCR AR
H PRI 4H i HOS \U2-0S « Saos-2 K bl 4l il NHOst H1 miR-186 1A , 312 FI A T4 1) miR-186 BL4LL F B K %f B scramble mimic
YL s N AR HOS M U2-OS FHJf P , 328 FH SiZis) 99 ' i B PCR AN % 4L F& 40 A 7 miR- 186 [ 23 7K T ; 23 H13& FH CCK-8 ¥ . 3
A ARG I F AR K Transwall 44 48 28 52596 46 91 35 27 34 miR-186 %+ HOS & U2-OS 41 i 8 4 i T K A2 28 Bk J1 [0 B2 ; 32 JT] West-
ern blotting & S ¢ 5 7€ 12 PCR Kl miR-186 ik 125 % 44 i o 2 4498 7% 44, JL [A] 1 (pituitary tumor transforming gene 1, PTTG 1)
1 J mRNA FIE KI5 . 46 R 1 IR AN 1 miR-186 ZFULFRIE ; Fe e N T.& A miR-186 Fr Beml L i HOS J U2-0S 41
Jil FF miR-186 1) 3834 ; miR- 186 idt 3% 1k ZH 4T A 1 48 B % 1 ¢ scramble 2 B & N f4% (P<0.01), # 4L 41 HOS[(16.9£2.1)% vs (10.4+
1.6)% , P<0.05] J% U2-OS[(22.6%2.9)% vs (14.142.2)% , P<0.05] 2 Jitd ()94 T LU A5 BH {2 75 T~ scramble 21 , % 44 2H HOS J U2-OS 4 e 1)
2F AR 2K T scramble 20 (P<0.01); %% Y40 41 B HR PTTG1 B8 1 A mRNA FRik /KP4 85 & [ (P<0.01), T scramble 2 76 BH 2
BA(P>0.05);: £ 1 miR-186 R 540 B PRI 4N M f 38 5 1% A2 28 (R b 4 A 12, FoAE FA L T 6 S5 40H1 PTTG1 A A
(X 52171 miR-186; 1 IR ; TSR B A0 LA 1
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miR-186 suppresses the proliferation and invasion and promotes apoptosis of os-
teosarcoma cells partially through targeting PTTG1

LI Qian', WEI Zhihui', XIAO Qianren’, CHEN Jiajun', ZHOU Xin', WANG Tengyu', ZHANG Zhongzu', ZHANG
Minghua' (1. Department of Orthopedics, Yongchuan Hospital Affiliated to Chongqing Medical University,
Chongqing 402160, China; 2. Department of Orthopedics, First Affiliated Hospital of Nanchang University, Nan-
chang 330000, Jiangxi, China)

[Abstracts] Objective: To explore the effects of miR-186 on the cell proliferation, apoptosis and invasion of hu-
man osteosarcoma cells, and identify its putative mechanisms. Methods: The expression of miR-186 in osteosarco-
ma cell lines (HOS, U2-OS and Saos-2) and osteoblast NHOst cells was detected using RT-PCR assays. Artificially
synthesized miR-186 mimic and relative control scramble mimic was transfected into osteosarcoma HOS and U2-
OS cell lines, and the expression of miR-186 in OS cells was detected using the RT-PCR assays upon transfection.
Then, the effects of miR-186 over-expression on cell proliferation, apoptosis and invasion of OS cells were explored
using the CCK-8, FCSE and transwell invasion assays, respectively. The effects of miR-186 over-expression on
mRNA and protein expression of PTTGI (pituitary tumor transforming genel) were explored using the Western blot-
ting and RT-PCR assays. Results: miR-186 was low expressed in OS cell lines; Transfection with artificially synthe-
sized miR-186 mimic significantly up-regulated the expression of miR-186 in HOS and U2-OS cells; the prolifera-
tion rate of cells transfected with miR- 186 mimic was much lower than those transfected with scramble mimic
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[HOS: (16.9£2.1)% vs (10.4£1.6)%; U2-0S: (22.6£2.9)% vs (14.1£2.2)%; (P<0.01); the apoptotic rates of HOS and
U2-0S cells transfected with miR-186 mimic were higher than those transfected with scramble mimic [HOS: (16.9+
2.1)% vs (10.4+1.6)%; U2-0S: (22.6£2.9)% vs (14.1+2.2)%; all P<0.05], and the number of cells passing through

the chambers in miR- 186 mimic transfection group was less than those of scramble transfection group (P<0.01).

The expression levels of PTTGI at protein and mRNA level were both suppressed in cells transfected with miR-186

mimic (P<0.01); however, scramble transfection group showed no statistical difference (P>0.05). Conclusion: Over-

expression of miR- 186 significantly inhibited cell proliferation and invasion, and promoted the apoptosis of OS

cells, which might be related with PTTG1 suppression.

[Key words] miR-186; osteosarcoma; pituitary tumor transforming gene 1(PTTG1)
[Chin J Cancer Biother, 2017, 24(8): 864-869. DOI:10.3872/j.issn.1007-385X.2017.08.008]

/N RNA(microRNAs, miRNA/miR) & —J P i
P AEGRAS /N RNA 7. Jlit 58 R 37 -UTR
X e BATE2E RIS S, miRNAs BEfE S 5L A 1)
FIRHE , 1 miRNA/mRNA {E F #l (1) 2Kk 5 2 5 A5
Ji I8 T2 B AE N 1 22 AN R 2 i #E . B LIRS (osteo-
sarcoma, OS)& J LB J 75 /b 4 f 5 WL I S e
Ji g, G R v TS A 22, BRI X T R AL
il S 69T BB — B AR . o miR-
NAs 7EH W B KA KR 2 W SRy b k4% i 2L
PER™. miR-186 J2& e # ik 8 ] miRNAs 2 —, HAE
22 9 AH 23 F HE G 0 DR D RE L (H 2 AR
PRIJRE R FH A B A, AR BT 58 32 BEER T miR-186 £
% Fhir PR 40 i 3R B 2R R HON PRI 4B HOS A2
U2-OS (5 T S A= 2808 JTHEMA , FERT AT REML
il D PAIRE 1A R TR AL i N S BRL YR 97 SR L SR I Ak i

1 MR57EE

1.1 2 ZA#4H 5K

N PRJRE 4 L % HOS . U2-08. Saos-2 % NHOst
AR 22 ey ST v [ B2 S R B A i oG o BF TR
RS Eigd TAMBEERAR & . #iEh
- L5 W B 55 15 PAA A IR 22 7] s RPMI 1640 15 77 %
0.25% fi# B (Trypsin-EDTA) + RIPA %4 fif i A1 g it 44
2000 # 41X 57 (Lipofectamine 2000)341 14 [ 25 [H Invit-
rogen A ] 5 2% A 1) miR- 186 mimic F B K X} i
F Bt (scramble mimic) A Dhamafect 1 %% 471 H 3¢
Thermo Fisher 22 @ ; 8.0 pm L. 4% Transwell /)» = Iy
H 3% [ Minipore 24 ] ; £ 57 IR H 5 [H Sigma 2 7] 5
o Bt N\ T AR 8 B 4k 3 [A] 1(pituitary tumor transform-
ing genel, PTTG1)5k APk B 3 [H Cell signal tech-
nology Al ; it A GAPDH £ veFEHTIAFIBIAR I A A
EEbRiC i LT 1gG = hil B AL A2 S A IHR
HRRA ] BE5ERUE 22K 8 (enhanced chemilumines-
cence system, ECL)WH 3E[E Millipore A
1.2 mpasEs b4

HOS.U2-0S /% Saos-2 4H g #% | RPMI 1640 5¢ 4=
55 9% 5 (5 10% M6 2F 11135 100 U/ml 75 % 2 A1 100
ng/ml BE 5 ) , 5% CO, J2 90% vl A B i 2644 1 15
Fr o A MIGEE AR K, NN GE & 0.25% 11 JERE(Trypsin-
EDTA)HAALAR. K2 naT 1 dBRANAMEETRAR T, X
2 Yoy 240 i 5 2 85 B 240 50% , Ab T X0 B0 K .

PN T4 A% miR-186 mimic M %} W [ scram-
ble mimic 3% [ Dhamafect % 4855 158 B 45 29 1) % e
2 HOS J U2-0S gl itk b, M2 45 Fir % G J5 R 1 A~ []
I3 N 2 4 B e 4 (BP % Y miR-186 1) HOS & U2-08S
Y1 i) A1 X 1 4H (B 4% scramble () HOS K U2-0S 4]
Ai)o DRI FSLEG A IE S 8% Y scramble 2 5 & % Ye2H 41
JiL P9 ) miR-186 I IA T Bl ARk 72 7, Rl R T HE
B A Gl 5 R R 22, By DA SR8 A A v T B G
WA 2 7] EE X IS R B (scramble F BO)AE AL 56
% HEZH
1.3 B3¢k 2 & PCR A& M B A 78 29 1 F miR-186
o kA

FEYL)S 48 h, i F TRIzol 3273 | $R B S 56 K %}
2B AR 4T B A RN R 28 5% L 1) N B AR 41
% HOS.U2-0S. Saos-2 4 ffil J i & 4H ii2 NHOst [ &=
RNA , R 100 5 5% 170 B0F RNA 4% 5% i cDNA, LA
cDNA JAHR , N A PRISM 7000 7 5% 5 PCR 1 (Ap-
plied Biosystemss)# 17 & & PCR &l , LA U6 1E A M
2. PCRY™ 1Y 45 o Jim 22 il 14 el 22, o B 1 266 BRI 7
KIEFKH 2 VEAT AR E B3 . PCR R 51 K
SN GFAF I 1,

1.4 CCK-8 ik 45 M miR-186 iT & ikt 5 1A /5 4m e 3%
R RG]

A HE Y 24 1 [F) HOS 2 U2-0S 4l il 2 5x 10° 4N/4L
R T 96 L35 IR (100 pl/AL). £ 20 s B 5, b
AN CCK-8 10 pl,37 "C 5% CO,i & 2 h, [ H 5§
B P B 352 A T 450 nm % K Ab 52 B %5 (D) ME -
HAWREINEIL, BT AXIRA ., LN HEE 3
W WP 3418
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#1 RT-PCR3|¥IF7F
Tab. 1 Primer sequences of RT-PCR

Gene Primer sequence

Reverse transcription

miR-186 5'-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAGAGCCCAA-3'
U6 5'-AAAATATGGAACGCTTCACGAATTTG-3'

Real time-PCR

miR-186-F 5'-GCGCTAAGGCACGCGGT-3'
miR-186-R 5'-CAGTGCAGGGTCCGAGGT-3'

U6-F 5'-CTCGCTTCGGCAGCACATATACT-3'
U6-R 5-ACGCTTCACGAATTTGCGTGTC-3'
PTTGI-F 5"-TTTGACCTGCCTGAAGAGC-3’
PTTGI-R 5'-CGACAGAATGCTTGAAGGAG-3’

1.5 R KX 2m i K4 miR-186 if & 3k x5 1 7§ 4@ it
BT HH o

S 0 2 G450 5 ) 3% G R P L7 4k 2 45 77 41
48 h, A2 EDTA 1) J5% 5 78 14 I BE 2 i, PBS Pk 5%
YHM 2 P AH A E T T R A B DTUE (4% 10° ) B R
100 wl 455 2 (1), 2 AN S ul PE bRic Y
Annexin V #15 ul 7-AAD, /™ 5. [ X6t JE 2H R 49 531 54
AN S pl Annexin V 875 pl 7-AAD, BHEXS B ZH A
AR Yokl VR A) JE IR L A 15 min. #M
200 pl 45 A 2P (1), 1 h Py EEAT I 2040 B ASCRS: i 5
A28 v, Annexin V (+)/7-AAD(-) A 40 B 4 %1 5 1R
40, B H R T4 .
1.6 Transwell £k 7113 % 5% 32 45 ) miR-186 if & A xf
B I ta Az 2 A 7] B9 R

4 Matrigel & i e FH G IfiL i/ 35 7 0 R 22 1 mg/
ml £ A, UK B 3AE o R F B 1Y) Matrigel 55 5 Ji 40 pl
B INNZ Transwell /N=E, BG4 S30,37 CEH
1~2 h 5 JE 5T R[] 5 240 B % G4 5 24 hiE AL B 0, H
4x10° /™40 i 2 B AN 175 1 200 wl 55 77 2, 4
VR A W Transwell /N 2 (I B2 i\ 2] Matrigel iZ L ;
600 pl & 20% FBS (1) 35 77 5 AE Rt B 1 m A
Transwell NEF FEF . 5% CO,.37 C&MH %
16 h 5 BUH /N2, W H R % MEM #5957 5%, PBS ¥E 3
0 BER S min, 4% % 5 ] 3€ 30 min, PBS JE3 X,
X5 min, 0.05% 45 i 25 44 (4 30 min, PBS ¥ 3 1K,
K5 mine BTN, R PER IR F, B TS, Bl AL
THEL6 NPT, B 2 o S5 G g B B, B A 27 S 24
. SREGEE 3 BCFEIE.
1.7 Western blotting 4 miR-186 it % ik 2t 8 A 7 4@
fe ¥ PTTG1 & & K-F 89 %+h

Y B % O 48 h Ji5 T A6 B 0y , RIPA 2 AR F2 B %
Y4 M B 1, BCA B R 5 0 5 371 Sl s VA

¥ 20~30 pg & 1 FE 547 10%SDS-PAGE 43 B & 1 )5
HL4% %5 PVDF I, B T8 5%t e 0 (B i, =
M1 h, 43 AN PTTG1 (1:1 000) 52 GAPDH(1:
20 000)— LB & .4 ‘Ci 7, TBST S il i
3 K, BRI 10 min, 23 5l 00N (AR S A AL Y B A i
LAY 1gG P, ZIWF & 1 h, TBST &R bk
JiEE 3 YR, A 7% 10 min, ECL AL %2 R 671 5 B S 5 o
1.8 %it5 it

K FH SPSS 17.0 BAF#EAT G it 7 AL BE , v A7 #5045
Plits Romo 4 IE) B4 LR A ¢ K56 20 A, AL
DA b H 4 L3R 5 22 93 # 5 BA P<0.05 B P<0.01 %
INESERR G EE L.

2 # B

2.1 miR-186 £ 8 W& mieF 2AKE &

RT-PCR £ miR-186 7 A& 41 g (HOS . U2-
OS & Saos-2)H 131k, 45 R (B DR A LT 1%
& 40 il (NHOSst) , miR- 186 7B AR 41 g iR A 3R
15 (P<<0.05 8¢ P<<0.01).
22 A& AH miR-186 A £ £ HOS & U2-0S m fic
Ll &7

SEER 7' E B PCRAG I 45 SR 2R, #5 L miR-186
FEADLF B 48 h J5 HOS A% U2-0S 48 ffil o miR-186 ik
IKF- 5 3 Gt scramble J B ZHAH LE, 23 3038 24 15 £%
N 18 f%(HOS: 15.3+2.5 vs 1.1£0.1 ,U2-0S: 18.1+2.8
vs 1.0£0.1; 3 P<0.01).

2.3 id & ik miR-186 47 4] HOS & U2-0S 4@ e 64 38 54
)

& H CCK-8 7%, Kl 7 41 A 0.24.48 h K 72 h %
AN B RS, G5 R (R 2D BoR B gk 24 h Y, 5
ZL miR-186 ZH 4 Y 55 scramble ZH 2 fifd #H Ll ¢ , B4 58 e
F1TC A B 2 5 (P>0.05), 1M1 48 h J5 , miR-186 4141 ffl (1)
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H4 B B8 77 35 %% scramble 2H B & T £ (P<<0.05 8% P<
0.01).
2.4 it % A miR-186 1% #t HOS & U2-OS @ itL 4 =
I U ARG I 5 R (B 3) &7 , HOS & U2-08S
B e miR- 186 41 41 i+ 5 10 9% T 40 B Le 7 40 i N
(16.9£2.1)%F1(22.6£2.9)% , 5 X} 37 [ scramble 2H [ 47
W R(10.4+1.6)% 2 (14.1+2.2)%] 31 B & 489 hn (3 p<
0.05).
2.5 it % ik miR-186 47 %] HOS & U2-OS %a it 894z %
Transwell /)N 12 Z2 S50 A 25 IR (B 4) &R, 78
ik A7 /R R, HOS[(38+14) vs (112+£21) 4, P<
0.01]52 U2-0S[(47+21) vs (137+19)4>, P<0.0114H 1 3
FI5 miR- 186 4 77 375 Jik Jit Jise 1 240 i 235 (2 25 /> 5%
M ] scramble ZH .

HOS

—a— scramble
- miR-186

450 n

ok
* %

24 48 72
Time (t'h)

151

1.0 *

Relative expression of miR-186

NHOst HOS U208 Saos-2

"P<0.05, "P<0.01 vs NHOst cell group
1 BAEER+ miR-186 RiZEZ R TR B MM
Fig. 1 Expression of miR-186 in osteosarcoma cells were sig-

nificantly lower than that in osteoblast

U2
25r1 -8~ scramble
2.0 - miR-186

D 450 T

Time (t/h)

"P<0.05, "P<0.01 vs scramble group
2 %% miR-186 HIF] HOS & U2-0S 4RAAY1E5E
Fig. 2 Transfection with miR-186 significantly inhibited the cell proliferation of HOS and U2-OS cells

scramble miR-186

N i T T
Y i
1 b . bk o
R
a . a9 2]
1% - 9.062"{% a4 " 17021“‘@'

B e S S S S e S e Y Y e S S

h NPT S1UR Y PTUr Ty
] g do | ik “~

1 L
. o . o o
+ d + ' I
a a

L 1
LY 14.6%) 21.3%)|
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Annexin V

30T O scramble
W miR-186 *

20

- *
10} H I
0

HOS

Apoptosis rate (%)

U2

3 % miR-186 mimics {E# HOS & U2-0OS 4T ;
Fig.3 Transfection with miR-186 mimics significantly promoted the cell apoptosis of HOS and U2-OS cells

2.6 miR-186 x5 A& F PTTG1 & & &9 %7k

PTTGI & Hr i i 5 LI Ji g B A, A 0
miR-186 At 1% 5 PTTGI () 3-UTR [X #0 [ 45 &, #1
PTTG1 B3R , 2 5 3k /1N A fif e 248 B ) 0% 1 A= 4
SR AR, H 2 AR i R AR AN T

2. Kl i 2R I8 miR-186 X AR 41 il PTTG1 3%
ISR, 25 3 (B 5) BoR , 7 % miR-186 240 HOS
U2-0S 41+ PTTG1 )8 H & mRNA ik /K354
*F V. scramble ZH BH & T B o
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scramble miR-186

HOS

U2

200T [ scramble
B miR-186

3
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g
S|
]
o 100
o
E ” *%
E ) i i\

0
HOS U2

El4 #5miR-186 #IH] HOS & U2-0S HHA{E22(x100)
Fig. 4 Transfection with miR-186 significantly suppressed cell invasion of HOS and U2-OS cells(x100)

1.5 HOs 1.5

1.0

1.0

0.5 0.5

0 0

Relative expression of PTTG1
Relative expression of PTTG1

scramble miR-186

U2

scramble miR-186

B
HOS U2
P A0 X% 6
& ¥ 5 & e

PTTGT| w— H —— l
GAPDH| R || — == |

5 %% miR-186 T HOS & U2-0S A+ PTTG1 MEH (B A &, B B) 1 mRNA (B A )k F
Fig. 5 Transfection with miR-186 significantly suppressed the protein (right channel of Figrue A, Figure B) and mRNA (left
channel of Figrue A) level of HOS and U2-OS cells

3%

R0 T PR AR AL BRI FE A+ 0 A IR
REZHmiRNAs Z 5 T8 R KR E KSR,
{H /& miR-186 £ A& HH /R F i AN 2

miRNA J& — 2 P Y5 AT i 428 35 DR 298 1) S A
HUEE/NRNA KB, 291 18~24 MZ TR R . HE
T 5 #E L[ 37 E 5 X (37 untranslated region, 3’
UTR)F 57 IR BC 0 45 4 5 51 S 40 56 ] mRNA P %
B T VR A, AT A e R S KT I 4 2 TR A 3R
BT, Fi i miR-186 5L A7 T-4F4F RAN 45 & H H
2(zinc finger RAN- binding domain containing 2,
ZRANB2) % Al (1 4h & X 38, BA vy B2 AR <y 1R
miR-186 fi F- 4% K I 2 5 LN H 230 AL 7%, i ad 41l
il L4 Hf A& B 2R (myogenin) ]2 1% , miR-186 #1il] T
LA L) 53462 o T B3 miR-186 7 JHgg 41 2R i 1
P IEAE B R BT 78 A I HAE 2 Fh i 4 24
H 2 40068 B D5 1) Th e , Wi AE 1T 41 i b, miR-186 %
RO B IE H AL ZU0] R B, O BT A e R
VEGF 21 4001 1) 1y 471 Ji e 40 47 988 /0 Bl ) A2 1 ik
Hb, 1E B A, 1 208 miR-186 RE % B Sk 4171 i 44
L) IG5 R AR 2%, I BAM ] Twisel B2k,
AHEFERLI 7 miR-186 7E B PR 41 1 205 , 25 51
e WA T R 41 il NHOSst, miR- 186 76F A% 41 /g
B IE , 1R FL ] BE 4H 2 41008 2 DR 16 T BE

T8 I W I A Qe miR-186 N A B B, 4 v L AE
PALJRE 4 fild HOS ¢ U2-0S i) iL . il T #% 4% miR-
186 N L& v B, HOS J2 U2-08 41 i 1 miR-186 ]
FIEHIW T E, R Gty il gk — A A
W D e SIEG 43 B I, % B miR- 186 ZH 21 it 14 5 %
1228 HE 198055 A T LU 3 I, SR K &2 miR-186 %
I AR 4 B i S R 2 R R AR R T, i —
AAR7R miR-186 £ H PR H 48 2 41 ik K I DI g
9T f# miR-186 $8 44719 JE K D e AL, 12 H
AL IR 700 Y 3k (TargetScan:http://www.targetscan.
org ; miRDB:http://mirdb.org/miRDB/index.html) ", A&
W4 48 % T miR-186 {8 7E #E L (K], H b PTTGI
WG| T RATHIERE . PTTGI &Z3riL it 78 & B ) S5
FEIA B BRI T HE AR A 23 b, HE BE A T T TR
N R IFAE 2 P 1 5 2H 2R % i e 4 23 g5y 3 ik
B W4, i Rk PTTGI R i S Ak 2B
P53 MG S pS3 ARG 14 ¥ 98 T, A ok 2 i JE A
HEFRE AT 00 40 B ) AR KW, T PTT G AE v PR RS 41
HHE 0 e DR 00 1) DG 2 0K R % B AR i PR R
ZH () 48 B R A2 280, BF T SE miR- 186 AE S 5
PTTGI %A f3”-UTR X #[a1 454 , 0] PTTG1 14
ik, 25 A /N 2 6 i e 4 1 2 1 AR ) 2 3R R 1) O
O, AT HE2 5 T miR-186 7£ P 1
09 D o ASHF JUAE 55, 75 PR 40 i b ol R 08
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miR- 186 ¥ [7] i #l1 ] PTTGI mRNA & & A K £k,
7R PTTGI RN A2 5 T miR-186 41 F X A
Jed R B A T A FH A

25 LTI , miR-186 &% 31 1 PR IR 200 Hf 11 184 i
J% 15 78 4 3k 4 e O 1, LR ML T RE S 4 )
PTTGI RIEM K o X H4 9 IR B R HLE B L
T HE DRI T B AT 1) R % B 3 AR A

(& £ xx #]
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