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MiR-671-5p negatively regulates SMAD3 to inhibit migration and invasion of

osteosarcoma cells
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Abstract: Objective To explore the role of miR-671-5p in regulating the migration and invasion of osteosarcoma and the
underlying mechanisms. Methods The differentially expressed microRNAs (miRNAs) in osteosarcoma were screened in the
NCBI online database, and the target proteins of these miRNAs were predicted and their functions were analyzed.
Osteosarcoma cells were transfected with a plasmid overexpressing miR-671-5p, and the transfection efficiency was assessed
using quantitative real-time PCR (qRT-PCR). The changes in the migration and invasion of the transfected cells were examined
with Transwell assay, and the expressions of proteins related with epithelial-mesenchymal transition (EMT) were detected
using Western blotting. Dual-luciferase reporter assay was performed to determine whether the 3'UTR of SMAD3 contained a
targeted binding site of miR-671-5p. Results MiR-671-5p was significantly down-regulated in both osteosarcoma tissues and
osteosarcoma cells (P<0.05). The osteosarcoma cells overexpressing miR-671-5p showed significantly reduced migration and
invasion abilities (P<0.05) with obviously lowered expressions of EMT-related proteins (P<0.05). SMAD3 was highly expressed
in osteosarcoma cells (P<0.05), and dual-luciferase reporter assay confirmed the presence of a targeted binding site between
miR-671-5p and the 3'UTR of SMAD3 (P<0.05). In osteosarcoma cells transfected with a SMAD3-overexpressing plasmid (P<
0.05), the high expression of SMAD3 significantly inhibited by miR-671-5p overexpression (P<0.05). Transwell assay
demonstrated that SMAD3 overexpression significantly promoted the migration and invasion of osteosarcoma cells (P<0.05),
and while miR-671-5p overexpression obviously reversed this effect (P<0.05). Conclusion MiR-671-5p can inhibit the invasion
and migration of osteosarcoma cells by negatively regulating SMAD3.
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Fig.1 MiR-671-5p expression is down-regulated in osteosarcoma tissues and cells. A: Heatmap of the differentially
expressed miRNAs with [log,FCI| >4 in the GSE28423; B: Expression of miR-671-5p in 10 patients with
osteosarcoma (*P<0.05). C: Expression of miR-671-5p in osteosarcoma cells (*P<0.05 vs hFOB1.19 group). D:

KEGG analyses of miR-671-5p.
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Fig.2 Effect of miR-671-5p overexpression on migration and invasion of osteosarcoma cells. A: Expression of
miR-671-5p in different groups after transfection. B, C: Transwell assay for examining cell invasion and migration
abilities in each group (scale bar=100 um). *P<0.05.
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Fig.5 MiR-671-5p targets SMAD3 to inhibit the invasion and metastasis of osteosarcoma cells. A: Expression of
SMAD3 in osteosarcoma cells in different groups. B: Transwell assay for examining migration and invasion abilities of
cells transfected with the plasmids for overexpression of SMAD3, miR-671-5p, or both. scale bar=100 pm, *P<0.05 .

B RS RS A S ALY R 252, AR S0 i Western
blot S AEH P9 H miR-671-5p XF EMT HI540i
AR EMT i R v, b B AR s e R P AL ok L
A 0] TR ARV A= 2 B HL R T SRR Y
MR T RRE A ARAS T B 0B 12 28 hE
F1o TERMREANAEL T, EMT 52 12K 1 e K HAoA bz 1)
SRR, A PR RN AR A PR B S R, R EGT R
1RZEFAN22 AR A UEW IS #k miR-671-5p AERS
P EMT W % A=, i i transwell iF A2 FIHE 28 52 56 4,
WERA miR-671-5p Rt A il RE % FiE28he 1,
OESFRAT AL AT Ao 72 EMT HH[H], 4 fH]
DA% A0 -5 A0 4 NI J T P A B A P e a0, DA
e 08 a1 | DY =8 3 e 1 [ -9
PG T — A8 00 2 SR AR R AR ) SR B Y s > >

A5 I western blot 5256 % it 35 miR-671-5p
RIS B PRI A EMT B9AH CRREY) Vimentin N-
cadherin [ %35 BH 2 FAIC , 21 323K miR-671-5p BEA il
EMT %A

A SCHRREFR miR- 139 A DL 71 [ 4% ROCK 1
A TR 52 M H PR 200 I 3 5 AU 2888 ™7 ARG
ST AR A B 2 NS IER] miR-671-5p X (A
TR I8 B AR ZERE ) HA —E I R, i —
A miRNA KB PRIE A5 B R R A TiikdE . AR
g, A Tl AE PG B &K B SMAD3 /& miR-671-
Sp MIOCHEFEDY , FE i PR h ik Lo, DR, 3RATT4E
SMAD3ER GBS . SMAD & [ fgtE /341
PSR K B TGF-B) 5 515, il i Z FhL I
X TGF-Bi G5 Z s A=A E R A i A



-+ 1568 -

J South Med Univ, 2021, 41(10): 1562-1568

http://www.j-smu.com

K AREREAS i s 2B A Y, TEARNT
FEH, S 2 MR A PRSI IE 5 miR-671-5p 5
SMAD3 Z [ fFELs A5 o il Transwell SLE0HE—
HARIE miR-671-5p 5 SMAD3 A B AE TIN5 PR & Jie
PERERYFEI , & B SMAD3 n] LIfE it PR A i
BENFUZZERE ST, T miR-671-5p MIRERSHI X FER] .

28 Lk, AT & BAE B IR miR-671-5p
FE5 T, M PR EMT 194, T HAetgim 7 i
Ve SMAD3 B PR TR AR Z8RE /1, T i miR-
671-5p 11 IR & JR AR b A4 L B R I 93 miR-
671-SpAE R PRI AERTAY T R SRR, Ak
PR A TR LB B AR .

SEH:

[1] Biazzo A, De Paolis M. Multidisciplinary approach to osteosarcoma
[J]. Acta Orthop Belg, 2016, 82(4): 690-8.

[2] Brown HK, Tellez-Gabriel M, Heymann D. Cancer stem cells in
osteosarcomal J . Cancer Lett, 2017, 386: 189-95.

[3] Zhou HY, Chen LH, Qin M, et al. An miRNA signature associated
with tumor mutation burden in endometrial cancer [J]. Biosci Rep,
2020, 40(11):BSR20203398.

[4] Lu TX, Rothenberg ME. MicroRNA [J]. J Allergy Clin Immunol,
2018, 141(4): 1202-7.

[5] Zhang LP, Liu QH, Mu QIJ, et al. MiR-429 suppresses proliferation
and invasion of breast cancer via inhibiting the Wnt/beta-catenin
signaling pathway [J]. Thorac Cancer, 2020, 11(11): 3126-38.

(6] SRIHHME, 11 2, WIRESY, 45 MiR-204 3 1 #A) J4% INRNPA2B1 1)
LIRS ]. BT EERIR 2741, 2020, 40(6): 869-75.

[7] Li H, Mu Q, Zhang G, et al. Linc00426 accelerates lung
adenocarcinoma progression by regulating miR-455-5p as a
molecular sponge[J]. Cell Death Dis, 2020, 11(12): 1051.

[8] Zhou DD, Li HL, Liu W, et al. miR-193a-3p promotes the invasion,
migration, and mesenchymal transition in glioma through
regulating BTRC[J]. Biomed Res Int, 2021, 2021: 8928509.

[9] Rupaimoole R, Slack FJ. MicroRNA therapeutics: towards a new
era for the management of cancer and other diseases [J]. Nat Rev
Drug Discov, 2017, 16(3): 203-22.

[10] Li XY, Nie CJ, Tian BQ, et al. miR-671-5p blocks the progression
of human esophageal squamous cell carcinoma by suppressing
FGFR2[J]. Int J Biol Sci, 2019, 15(9): 1892-904.

[11] Jin W, Shi J, Liu M. Overexpression of miR-671-5p indicates a
poor prognosis in colon cancer and accelerates proliferation,
migration, and invasion of colon cancer cells[J]. Onco Targets Ther,
2019, 12: 6865-73.

[12] Ma C, Nie ZK, Guo HM, et al. MiR-671-5p plays a promising role
in restraining osteosarcoma cell characteristics through targeting
TUFTI[J]. ] Biochem Mol Toxicol, 2020, 34(7): €22490.

[13]Jafari F, Javdansirat S, Sanaie S, et al. Osteosarcoma: a comprehensive
review of management and treatment strategies [J]. Ann Diagn
Pathol, 2020, 49: 151654.

[14] ElKordy MA, ElBaradie TS, ElSebai HI, et al. Osteosarcoma of the
jaw: Challenges in the diagnosis and treatment[J]. J Egypt Natl

Canc Inst, 2018, 30(1): 7-11.

[15] He Y, Zhou H, Wang W, et al. Construction of a circRNA-miRNA-
mRNA regulatory network reveals potential mechanism and
treatment options for osteosarcoma [J]. Front Genet, 2021, 12:
632359.

[16] Lei J, He MY, Li J, et al. miRNA identification by nuclease
digestion in ELISA for diagnosis of osteosarcoma [J]. Biotechnol
Appl Biochem, 2021. Online ahead of print.

[17] Zhang H, Wang J, Ren T, et al. Bone marrow mesenchymal stem
cell-derived exosomal miR-206 inhibits osteosarcoma progression
by targeting TRA2B[J]. Cancer Lett, 2020, 490: 54-65.

[18]Li J, Zhang F, Li H, et al. Circ_0010220-mediated miR-503-5p/
CDCAA4 axis contributes to osteosarcoma progression tumorigenesis
[7]. Gene, 2020, 763: 145068.

[19] Wang X, Peng L, Gong X, et al. miR-423-5p inhibits osteosarcoma
proliferation and invasion through directly targeting STMNI [J].
Cell Physiol Biochem, 2018, 50(6): 2249-59.

[20] He M, Shen P, Qiu C, et al. miR-627-3p inhibits osteosarcoma cell
proliferation and metastasis by targeting PTN [J]. Aging: Albany
NY, 2019, 11(15): 5744-56.

[21] Chong ZX, Yeap SK, Ho WY. Unraveling the roles of miRNAs in
regulating transition  (EMT) in
osteosarcomal J|. Pharmacol Res, 2021, 172: 105818.

[22] Dongre A, Weinberg RA. New insights into the mechanisms of

epithelial-to-mesenchymal

epithelial-mesenchymal transition and implications for cancer [J].
Nat Rev Mol Cell Biol, 2019, 20(2): 69-84.

[23] Mittal V. Epithelial mesenchymal transition in tumor metastasis|J].
Annu Rev Pathol, 2018, 13: 395-412.

[24] Zhang Y, Weinberg RA. Epithelial-to-mesenchymal transition in
cancer: complexity and opportunities [J]. Front Med, 2018, 12(4):
361-73.

[25] Wang X, Li C, Yao W, et al. MicroRNA-761 suppresses tumor
progression in osteosarcoma via negatively regulating ALDHIBI
[J]. Life Sci, 2020, 262: 118544.

[26] Mishra R, Nathani S, Varshney R, et al. Berberine reverses
epithelial-mesenchymal  transition and modulates histone
methylation in osteosarcoma cells[J]. Mol Biol Rep, 2020, 47(11):
8499-511.

[27] Fan GT, He ZW, Cao LL, et al. miR-139 inhibits osteosarcoma cell
proliferation and invasion by targeting ROCK1 [J]. Front Biosci
Landmark Ed, 2019, 24: 1167-77.

[28] Ansar M, Wang CJ, Wang YH, et al. SMAD3 Hypomethylation as a
Biomarker for Early Prediction of Colorectal Cancer [J]. Int J Mol
Sci, 2020, 21(19): 7395.

[29] Tang PM, Zhou S, Meng XM, et al. Smad3 promotes cancer
progression by inhibiting E4BP4-mediated NK cell development
[J]. Nat Commun, 2017, 8: 14677.

[30] Wang Y, He H, Liyanarachchi S, et al. The role of SMAD3 in the
genetic predisposition to papillary thyroid carcinoma [J]. Genet
Med, 2018, 20(9): 927-35.

[31] Zabini D, Granton E, Hu Y, et al. Loss of SMAD3 promotes
vascular remodeling in pulmonary arterial hypertension via MRTF
disinhibition[J]. Am J Respir Crit Care Med, 2018, 197(2): 244-60.

(i 28 1)



