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The Effects of miR-708-5p on the Apoptosis and Metastasis of

Osteosarcoma Cell and Its Mechanism

Feng Tianyu', Zhu Zhongkai?, Wang Hao', Mao Xiaohan', Liu Dan', Yuan Renjie',
Liu Yuehua', Zuo Guowei', Zhang Minghao**
('The Key Laboratory of Medical Diagnostics, Ministry of Education, Department of Laboratory Medicine, Chongqing Medical
University, Chongqing 400016, China;*Department of cardiology, The First Affiliated Hospital of Chongqing Medical University,
Chongging 400016, China; *Center for Lab Teaching and Management, Chongqing Medical University, Chongqing 400016, China)

Abstract This article aimed to investigate the expression of microRNA-708-5p (miR-708-5p)
in osteosarcoma cell and its effects on cell apoptosis, migration and its mechanism. MiRNA microarray
was utilized to screen differential expressed miRNAs. MiR-708-5p expression level in MG63 cell line,
normal cells hMSC and HS-5 were detected by quantitative Real-time PCR (qRT-PCR). MiR-708-5p was
overexpressed in osteosarcoma cell MG63 using Lipofectamine 2000. Hoechst 33258 staining, flow cytometry

(FCM) were utilized to measure cell apoptosis. Wound healing assay and Transwell assay were employed
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to measure migration ability. The RNA expression of miR-708-5p and ZEB! (Zinc finger E-box binding
homeobox 1) were examined by qRT-PCR. Protein levels of E-cadherin, N-cadherin and ZEB1 were detected
by means of Western blot. Targeting relationship between miR-708-5p and ZEB1 was predicted and validated
using TargetScan and dual-luciferase reporter assay, respectively. The results indicated that miR-708-5p was
lower expressed in MG63 cell compared to normal cells. Restoring miR-708-5p could induce cell apoptosis
and inhibit migration. Showed by Western blot, protein levels of E-cadherin increased after miR-708-5p
overexpression while N-cadherin and ZEB1 decreased. Indicated by dual-luciferase reporter assay, miR-
708-5p directly targeted ZEB1. What’s more, knocking down ZEB1 can inhibit migration of MG63. These
data demonstrated that miR-708-5p could induce osteosarcoma apoptosis and decrease migration ability by

targeting ZEBI1, resulting in inhibiting cell migration.
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N 855 5 b R IR AR R I RN AN 7 F-(4 B 224
A R), TERNAYLER AL K 3R 0k 3% )5 1 3% ke
HEBEAERET, 75 NEME F, miRNAR R I
CAHiE 52w, 2. BEHE. BUEANAIT RN
A KB, LET PR, miRNAT] LAE AR KRS
HERE bR 2 0, HothmiR-26a ] L) & A
90 200 0 P 18 500, miR- 134 ] DA 1) B P R 1 i A
Az A Je 3 BE DY, miR-454 B 410 1) A IR 40 it 3% 4
5228, TR/ it miR-708-5phk Rk iE
AT LA i) e - 40 B 5K 0T 7E FL IR P, miR-
708-5p i 41 R LA i H0 NN AT S5 0 i) 7 88 1
R, 15 A, miR-708-5p X A L 55
e L 90 ok L bR R AR, SR Delsin S5
BSAIE 7 miR-708-5p 7T B P i 3 bn AR o ROk (R T
AE b e oxof B, AH G T A R 4 MG 63 (1) 1 T LA
BT FEAE F BN 20 A 4 el B . AR F Fi kel 1
miR-708-5p7E & R A HEMG63H IR IA KT &
ATERNERFC T FHXTH PR 48 a1 8 1 F I 8 1)
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1.1 #
.11 i NERBEAREMG63. N

M i HS-5 LA L HEK 293 T4H i 15 35 15 852 08 529
£EA7(American Type Culture Collection, ATCC), {#4F
T H PREERER 2 i RAS 30 12 W o S =5

112 £&3XA  DMEME HE kF 77 3 A i 35 1f
P54 13 2 5 8 H 3& B Gibeo A F] FlLonserazy
H) o Trizol 1 &% 44 ik 7| Lipofectamine 200004 H 3¢
InvitrogenA & . Transwell/)N % 14 [ 3% E Millipore 2
#]. qRT-PCR(quantitative Real-time PCR)AH 3¢ i 7l
1 H H A TaKaRa/A 7). 45 it 58 443 fiiMatrigel ) 5
e R EREA IR A Ao 2 7 T il R
HH B PR IR AL R 2 2R i ) 2 o dt A i s e = it
pGL6-miR(Fi 25 F [K] it k). Hoechst 33258, Z& [
Jo7 B 3ZR e B 5 B BORH DGR B VLR 3 R A
MHEARERAF . /NR$TNE-cadherin B 5 B HT44
/N BT AN-cadherin . 5 F 144 ) H 35 [E Santa Cruz
ANl NPT AB-Actin v BE PR BRI H AL
VI (HRP)AR 1E 1 1L =E Bt Selg G IR IgGIW H b5t
HR S AEDEARARAR . %RPi NZEB1Z %
ORI TR FH T 2R RH AT TR A 7] . MiR-708-5p
mimics X BEFLFFIRNA Oligo. ZEB1THRNA X [f]
PEXT BT PERNAS I B i 35 B f| 25 R F IR A
Ao U Z R 5 R I ) 5208 B 26 [H Progema
YNEIR

1.2 7

1.2.1 @l B bm st 5 NG AR Wi
Hi(hMSC) 4y 85 7% 48 RERLR % M8 I LE R
Bife PR 1 o fitifE, 5 EF ST MG FE R G, 361
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EHEEBRIEH P EHETHFEREE . &
HREAR AN KB 2508, i NS RPBSTR A, i
BEREBERBEN. B — XKW ELE, MAEH
A APURH 45 2 T UK L 4 L 2 B AR o e A R T B 2%
A0 N I B 200 P 43 85 YV T (bR B 4 ) R
BEFVBE=1:2). 2RJ5 FIZK-F B0 A12 000 t/minf O
25~30 min. B§0JE, A0 A=), NF RS
NAMMIE . WREAIH D B A A K )
AT 2212 W B b2 4 AR CRE 5 I 21k
LA 3 B VRO I TG R 35 TR, SR 5 B 1737 °C.
COMRFR 7> BRI S % AR IR & AH 55 9%, 48 h
S R, 25 B AR G B A B, A A A g Rk K
80% LA_F IS FEAR

NH R 4R BB REMG O3 AN B B 2L 5 41 fE HS-5
& 10%16 2 I 35 (ODMEM = K 58 4 55 95 (&
100 U/mL7 % % A1100 ng/mLE & )8 137 °C.
COMR R 43 B RS0 AR B 1R & #1598, 34
41 L Fil A5 B N 75%~85% I, FH0.25% ik i 31 4k I A%
fRo FEEEFRYN I A FEAE24 hNIE $160~80% K,
HLipofectamine 2000%% 447§ miR-708-5p mimic
B EHLTF FIRNA oligo(NC mimic)F G« N4, fi
R FLEE YL 2RI FE20 nmol/L, FH 1L [ DMEMIL &
HYGREY . VLM R 71255 JeZEB1 /N RNA(si-
ZEB1) Jz HBF P4 %F BT #ERNA(si-NC). MiR-708-5p

mimic &% siZEB1F 4 W3 1.

1.2.2 MiRNAZK R %R Jfik 2 3 £ EmiRNA M
GEO¥#5 2 vh I #GSE7036 7545 4 h (8t 1E%
Y HThMSCHE Ry Xt B, B PRJR 40 B AE v SR a 2,
FHGEO2R* it ik % % f TOP25043 #1(P<0.05), ¢ )&
IEHLTOP60, | Fl HemIFX Al /E #4 .

123 ERNA#R IR ZqRT-PCR#& M| Trizol#2 HX
1E X IR 40 fHS-5. hMSC L A% B PR 9% 4 EMG63
HARNA, B2 pg RNAF 25 BF i 4l 3 30 5% 5% 0
cDNA, XfmiR-708-5pilt 1T qRT-PCRAG M, U61E N A
%, Trizol$& BU Hesi-ZEB18si-NCHIMG63 4H il i
RNA, #5210 % 55 BlicDNA Ji7 Fi] QRT-PCR 2 #6: il
KA ZEB T FImRNAZRIE K-, GAPDHAE AW
2, microRNA ZEINEIW 4 5(RT) AeqRT-PCR5 ) W,
x2.

124 AX@e e @A KBMGe3EF T
ELA26 e[ 1S R LA, 7624 hiA {3 40 b 45 5 ik 3
60~80%, % J+miR-708-5p mimicE{NC mimic. 24 h
Jo W B - H 40 Y, 1000 r/min S 03 min/5 38
J+EETPBSH . PBSHE & &0 5 A LG E i &
27800 uL PBSH . JNZ AR ic i Annexin VAIPIHY
W, R BB E S min, U A A AT 4
LRl

1.2.5 Hoechst 332584 &, 5%%  JEMGO34H gz Fh

#1 MicroRNAEMI 5 /N FHRNAFF
Tablel Sequences of miRNA mimic and siRNA

microRNAFI/NFFERNA
microRNA and siRNA

FEAI(5'—3")

Sequences (5'—3")

miR-708-5p mimic

AAG GAG CUU ACAAUC UAG CUG G

si-ZEB1 Forward: GCC CUA UCA AUG UGA CAAATT
Reverse: UUG UCA CAU UGA UAG GGCTT
R2 PR KQRT-PCRS |4
Table 2 Reverse transcription (RT) and qRT-PCR primers
H K SIIFFFI(5—3")
Gene Primer sequences (5'—3")

miR-708-5p (RT)

GTC GTATCC AGT GCA GGG TCC GAG GTATTC GCA CTG GAT ACG ACC CCA GC
GTC GTATCC AGT GCA GGG TCC GAG GTATTC GCA CTG GAT ACG ACT TGC GC

U6 (RT)

miR-708-5p Forward: GGC GCG AAG GAG CTT ACA ATC TA
Reverse: ATC CAG TGC AGG GTC CGA GG

U6 Forward: GTG CTC GCT TCG GCA GCA CA
Reverse: ATC CAG TGC AGG GTC CGA GG

GAPDH Forward: CAG CGA CAC CCA CTC CTC
Reverse: TGA GGT CCA CCA CCC TGT

ZEBI Forward: AGC AGT GAA AGA GAA GGG AAT GC

Reverse: GGT CCT CCT CAG GTG CCT CAG
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F24FUH b, 540 fAE24 hiN Bb& B ik 360%~80%
i #% JemiR-708-5p mimicENC mimic. %424 hj5
MHSAE R 24 FLB, T4 FIPBSHE2 IR G 4% % %
FH 8% [ 52 10 min, 7 HPBSEE2K. & FLINA200 puL
1:1 000% B ffJHoechst 3325844tk = I Fh ikt e thy
30 min. MR % 4L S FIPBSHE2IR, 70%H il & Fr,
15 B WA S AN BUR TSR R E T

1.2.6 @RXBRATEFEE  KBEEEHIMG634
Mo Fh T 6FLAR 1, 440 BV A N80%~90% T, F
10 pL/ME ST RIR, 75 25559755, PBSIG V2K G
B MER 773, T0 hy 12 hy 24 h7E[FE— S0
SN A RIIR R Ol R HA R, B 2 S8R T RIR
% FEFIE, SRS AMBYREEE R, MRES
(%)=(0 hZIJE 5% FF—12 huk24 hRIJE 55 /0 hkIJE
5 FEx100%

1.2.7 Transwell-)s E 3% 40 4\ fieL 49 i 4% H AL
BRI A AN, BT I B IR R A,
Transwell/NZE ] L= F A LS<10' 90 89K, F =
HIINT00 uL510% I3/ 56 A-DMEMK: 77 55, &40
WEINEIL, B T37 °C. COMF T HUNS5% 1 1
FEFE 157748 ho BUH Transwell/N %, PBSTE BE1IX,
4%7% FE F S [E] 52 10 min, 45 58 Geibi 4L .15 min, J&
IKBELIR, FH AR 25 4% e i gt b 2 R 2 T 65 1 4 i,
AR, T3 8 RS T BEALI 5250 ET H i 4
M FETHE, BCFAME .

1.2.8 7 9l H 3 4EmiR-708-5pde & B 1 H
Targetscan 7.2 M miR-708-5p5 #E 5 [K] i) 45 & £
RO I XOR R R S S uE . A A
RUMZEB1 3'UTRIX 187 A4E 7Y | B el A8 A B B
ApGL6-miR(# 2 HE A i ki) . 2K Hlipofectamine
2000 ZEB1 3'UTREF A4 B Jii i 5 98 4% Y Jiii fi b5
miR-708-5p mimicEB{NC mimic}t % J¢HEK 293T4|
M, W RO R EEE IR . SEHE Y48 hig, Rl
K HRE G ER B LA S B 0O KBS

1.2.9 & & i ¥k ik 45 M E-cadherin.  N-cadherinf=
ZEB1#9& & K-F  MiR-708-5p mimicE{NC mimic
% k48 hfg, WCAE 40 M AR IS B 1, BCAVE AT M 25
HK . FH10%88% SDS-PAGE¥ & 1 7r &, ¥
73 85 J5 BB R R 3 5 — i £ M (polyvinylidene
difluoride, PVDF)Ji% -, 5% BSAEf 412 hj, 4 °CHiF—
DU . #2K F A TBSTH B3 YK, £ X10 min,
37 °Ci# & Pl h, TBSTYE 3R, ECLA& Y6 &

if% . X HlImage Lab 5.2k 53§ 2K £ & LAB-actin
HNNZ, R EERLE,

1210 SitF 7% LRSI EEINR, KA
Graphpad Prism 65 FFEAT Gi it 7 #r, &5 5 DL 3+
PR iE 22 (xt5) R 7, I ELIBCR A ekar 56, P<0.058 7R
ERA G E L

2 FR
2.1 MiR-708-5p7E A B AE MM AP IRFIE

H S6 X GSE70367 445 & H 1) 1E % 41 il (hMSC)
B DA 6 240 Al R 222 7 40 A, K BmiR-708-5p A
1E 38 2 22 5 2 3K(P<0.05), miR-708-5pfE 1 A & 41
FIARMGO3 H AH LT 1E 40 BuhMSCTT 5 2 IR
E(E1A). T2 AL BMG31E A 7t 0t 4, @
I 92 9 8 B PCREG IEmMIR-708-5p 7 B A8 41 ity
MG63 7 5 1E % 41 fishMSC. HS-5AH th 2 BlK R &
(P<0.01)(EI1BFIE1C).
2.2 IFRIEmiR-708-5p Al iE S B AR HAET

i i Sz 9 % %€ B PCR(qRT-PCR) % il 3%
4L miR-708-5p 5 AH M B M ENC mimic#H EE fE
B it 35 miR-708-5p(P<0.05) (K 2A). fi
2B Hoechst 33258 Y4t~ , AHEL T IR (NC
mimic)id KA miR-708-5pA] L3 I8 T 41 i 24
(P<0.01)(E2C). 3 — 5 F i X 48 B A 248 A (1)
P T E U HEAT R (4 2D), & B miR-708-5p mimic
ZH b 2 P R T O R v R R ZH (NC mimic)
(P<0.05)(K2E).
2.3 MiR-708-5p#l#& P AT aE

n E3AF EB3BRT 78, fEMG63H it 3 A miR-
708-5pAH 5 T B 14 X HE ZH(NC mimic)fJ12 hy 24 h
KR A R 2 0 B R AK(P<0.05), ¥t BImiR-708-5p
A DL IMGO3 ) A 1) i 7% € 1. EI3CHTEI3D
TranswellZ5 2R, EMG63 7 i & iAmiR-708-5pAH
BT BA M IR ZH(NC mimic) i 5, 715 40 i 200 2
I8/ (P<0.01), ¥t BImiR-708-5pAJ LA #HIMG63 i) 2
L RE T
24 FRE-ERENEMDEES FRRETK

Western blot4h $ i 7, 758 W& 4l RMG63 H
it R EmiR-708-5pA] LA b bR EVIE-45 & B
(E-cadherin) )2 14 Jf HAM 1] 7] J5i A5 E VIN-45 26 =
(N-cadherin) [ ik (K4A), %57 B G120 = (K
4B)(P<0.05). X i W], miR-708-5pa] LA il & A I8
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MG63 Saos hMSC
(A)
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w
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Relative miR-708-5p mRNA expression

2

N

w2
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(=}

Relative miR-708-5p mRNA expression
S}

A: GSE70367%1 5 ££ 1 [fJmicroRNA % 53 % i&; B: qRT-PCRAS JIhMSC5MG63 imiR-708-5p RNA/K F; C: qRT-PCRA JIHS-55MG63 HmiR-

708-5p RNAZKF-. **P<0.01, 5hMSCEMG634H LL4% .

A: differential expressed microRNAs in GSE70367 dataset; B: measurement of miR-708-5p expression in hMSC and MG63 cells by qRT-PCR; C:
measurement of miR-708-5p expression in HS-5 and MG63 by gRT-PCR. **P<(.01 vs hMSC or MG63 group.
1 miR-708-5p7E & B A P HFRIEE R

Fig.1 Expression of miR-708-5p in osteosarcoma cell

b R[] i A (EMT) it #2
2.5 FUMEEELE K IEIE

i i Targetscan7. 2% 4f ¢ 7L I £miR-708-5p 5
ZEBI1[J3" UTRIX A &5 &7 i XK 6 2 g 75 5
U6 45 B R, ZEB1 3" UTREF A4 Y i ki 5 miR-708-
5p mimicH: % YL HEK 293 T4l il 5, 7% )6 2 i 35 1
23 R FE(P<0.05), ¥ & 45 G AL R B G WRIG R
Pt i 5 = DR IR 1R 26 ' 2 Bl S ME AR LUK L (E14C)
Western blot5 qRT-PCR4; # i 7k, miR-708-5p A]
DL IHZEB1JmRNA J & F 7K F [ 32 1L (4D A
EI4F). DL _E 45 5 Ui B, miR-708-5p ] LA B 4% # i
ZEBI1.
2.6 TNIAZEB1FA] LUHNHI MG63iE#%

AT A 45 3k B, ZEB1/&miR-708-5p ) #E 3& [K],
T2 A1 — 25 8 5 ZEB1E miR-708-5p 41 il & A
A A MIMGO31L#2 R E A . i i Western blot
SEO% R I, ZEBITEMGO34H g 55 1E # 41 iR HS-511
5 2 RIEP<0.01)(EISAFIEISB). T &, Al
I I SIRNARAKZEBL, 7E A Th N HZEB1 1 & F (K
5C) 5mRNA(EI5D)/K 1 () K ik J5, i id TranswellZ)
FEAEWI AR ML T A e ), KL T HZEBL A DL 2
HHIMGO3 [T F BE 71(P<0.01)(KISEAIEISF).

3 g

BRI T LEME DK R, L
MR | LA 5 R AT AN, i A A7 AR
Guit wow, FAAT B TR 0 AR B FH S A AR
BAJE20%. FE1970F 0T, 697 FEUFRTIG A
Fo BEE B BT IS, A PR K A A R
M20%F2 155 £ 70%, A BT 77 8 K F & H
SIS | BT 55 2 A (MAP) RG-S S 17, SR T,
R F ARG H AT i 83 KA A A 215 3
TR, H 2 2 25 0 R RS AR IR PR AT
Sy EBE TG R, Rk, B AR R AR R
a3 T WL DL B 3587 0036 97 B8 s RN T R AR
(1) . MIRNATE 22 Fh A= 4 50 72 vh (B0 4 40 i AR
K SRR B) KPS HERIE Y. MiRNAJE
i 5 {5 ERNA(MRNA) F7 51 K5 57t 1 3 45 & R ik 5
S A ) BRI A B i A T 1 478 285 ] (1) 241, MIRNA
B LU =M ST ERmRNA: (1)BmRNAZ> 24 5%
5 B ()46 Hpoly AJE fimRNAZK 2 £ 5 ; (3)4% Hi
PR mRNARE 5% B0 A 0 R PR, AT
F W, 1EH PR miRNATEE W B A 5 IE %
WA R RIAA 2 5, I H 5 R 0 R DL R
HK. Hrh, mFEIEMmiR-181a. miR-181b. miR-
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EE +Q1-UR EE <Q1-UR 401
: — % *
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. 2301
<S4 <& g
g AR =
et v S 20
|©) |©) @«
= & 2
o S e
3 =3 S 10
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<
5 - QI1-LR 5 Q1-LR 0
P v S B — NC mimic 708-5p mimic

Annexin V FITC-A

NC mimic

10°
Annexin V FITC-A
708-5p mimic

A: QRT-PCRAG I B AR 4H HIMG63%% + J5miR-708-5p 7K 15 B: 4HYH -1, B 7Sk Bird 08 T4 p; C: X BIE I T4t fu ot 4 D: # 04 f5
24 hAIA TG B E: DB &AL . #P<0.05, **#P<0.001, 55 Pk x I 2H HL AL
A: measurement of miR-708-5p RNA expression level in MG63 after transfection; B: apoptosis cells in the pictures are indicated by arrows; C: count
the apoptosis cells in B; D: cell apoptosis after transfected 24 h; E: total apoptosis rate in D; *P<0.05, ***P<0.001 vs negative control group.
&2 miR-708-5pifS B AEMEMG63H AT
Fig.2 miR-708-5p induces apoptosis of osteosarcoma cell MG63

181c, Mk iAMImiR-16. miR-29b. miR-142-5pLL %
TEH 7 B = 2R miR-27a. miR-181c* ¥ w]
VE B RIJR s ARk JE IR ReAiE 2 —™T. MiR-708-5p
ARSI 08, B, JE/NgH i
S S (M B R DL TR A OC . TE AL Y, miR-708-
Spiliil i HAe U, fE 0 i b, FERE R UMER N T R
miR-708-5pif i ¥ [ Rap | B il B S8 5 £ 22, miR-
TORTE B Ji v, 55 55 T 240 LU T SR 0 g A 21,
FE AE /N 41 i 8 o, miR-708-5p 3 i) 40 f 77 3% M

jl;Z[M]o

AWFFIRE, B PV IR T A 4 i v] BE R AT
S8 I E R B R R B 18] 78 5 T 40 R(MSC)™T . A
W FLR B, AT B Rl SR U 1 ) 78 )3T T 41 B (hMSC),
miR-708-5p7EH AR 41 IMG63 HF ik R ik . i #%
JemiR-708-5p mimicK A H i FKI&, AT & A
Jed 4 RIMGO3 (1) 1 T2 38 2, LI JR 52 5% 55 Transwell /)y
2 SEIG R MK B miR-708-5p ) ik e Al ML+ fig
S ENAME . M b 1A 5 A A (EMT) A2 b Rz 48 i 2k
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(A)

NC mimic 708-5p mimic

(C) NC mimic 708-5p mimic

—_
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80+ o
@@ NC mimic

@ 708-5p mimic

(=)
(=]
1

(3]

Wound-healing rate (%)
BB

12h 24h

W
I

0J

NC mimic 708-5p mimic

A: BITEXRZL(NC mimic)5 525820 (708-5p mimic)E0 hy 12 hy 24 hiGRIRIE S B: 50 hifEL, 12 h524 hiGRIREH R, *P<0.05, 5 A #x g
ZH LR C: BN R ZH(NC mimic) 5 5256 41(708-5p mimic) 7 & Transwel /N E 41 ffl; D: iR 40 A%, **P<0.01, S EAMEX R L%

A: the wound-healing of negative control group (NC mimic) and experimental group (708-5p mimic) in 0 h, 12 h, 24 h; B: wound-healing rate in 12 h
and 24 h, *P<0.05 vs negative control group; C: transmembrane cells of negative control group (NC mimic) and experimental group (708-5p mimic); D:

number of transmembrane cells, **P<0.01 vs negative control group.
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Fig.4 EMT markers expression and validation of target gene
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Fig.5 Knocking down of ZEB]1 inhibits the migration of MG63 cells
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