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FiE T DI B E P N OB B S )N B BB A A 5 )i A qRT-PCR 7 A A 28 43 F0 48 il 1 miR-187-5p (355 b Al
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Regulative function of miR-187-5p in enhancing the differentiation capacity of bone marrow
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Abstract: Objective Using the osteoblast differentiation model of mouse bone marrow mesenchymal stem cells ( BMSCs) , the
expression trend and regulatory effect of miR-187-5p in osteoblast differentiation were investigated. Methods Osteoporosis model
was established by excising the bilateral ovaries of female mice. qRT-PCR was used to detect the expression of miR-187-5p in bone
tissues and BMSCs. Gene transfection technique was applied to overexpress or knockdown miR-187-5p. The number of mineralized
nodules and the mineralized staining areas in BMSCs were detected by Alizarin red and alkaline phosphatase staining. Results
gRT-PCR result showed that, compare to the sham group, the expression of miR-187-5p decreased in bone tissue and BMSCs in
OVX group. Overexpression of miR-187-5p effectively increased the mRNA level of osteogenic differentiation-related genes such as
ALP, collagen-1, Runx 2, BMP 4, OCN, and OPN, suggesting that the overexpression of miR-187-5p promoted BMSCs to
differentiate into osteoblasts. However, the knockdown of miR-187-5p effectively reduced the mRNA level of osteogenic
differentiation-related genes, suggesting that the knockdown of miR-187-5p inhibited osteogenic differentiation of BMSCs. In vivo
experiments also confirmed that the overexpression of miR-187-5p significantly promoted osteogenic differentiation of BMSCs in
osteoporotic mice and then improved the osteoporotic phenotype of mice. Conclusion Overexpression of miR-187-5p promotes

BMSCs osteoblast differentiation, and miR-187-5p knockdown inhibits BMSCs osteoblast differentiation.
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Bl ,BMSCs AR B L BE 77 5 38 20 3 IR gy 3K 5% 1)
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T RIER B R M8 E e L msh i,
1.2 R 515

DMEM §% 3% (36 [ Hyclone 22 7)), Jifi 4 ME
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AMO NC( b3 &3 25 H R A R A o e s iR
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PR LG (0 A5 & (£ [ Sigma 235 5 R B
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qRT-PCR ¥ (Hi+ Roche 24 H])
1.3 /PREREMER (ovariectomized , OVX ) H 15
5 B BMSCs B4 8545 32
1.3.1 /pEL OVX BRI A HI4E: % H C57BL/6 /)
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1. 5% [ 2 LY 22 9 R B, A0 b T 5, 05 B, TH 55
JEK , 35 3ot S 9 B LR 3 53004 XU B SR BR B AR AR o
TR AT, TOREMMPE LKA 1 em P
MBS, DA 22 e 45 HL3F YT BR . DAY OVX K
AW e SR B A AE D B, B AR B AR TR 4
(Sham 41) , 5 OVX 41 WX} & .
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1.3.3 i WAl 05 T 40 M i B 8 oAk A 3
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1.4 s g B A IR gy
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AT GRS I vk
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1.6.3 qRT-PCR: J2 %% 53 58 B Jo W il cDNA ¥ J
PCR X7 &, Ak & In A PCR Mz, £33 25 ¥ LGB
KOTEAR ARAF
1.6.4 PCREBIYFHE L,
1.7 Siteibsd

Kds Y9 M A Graphpad Prism 5.0 £ i 17 7
BT, IR SR 2 7 22 50 B 55 25 5 (One-ANOVA )
B, 2 LB 22 1) B 9 3 SR TURKEY %
Hods , WRHEE L P<0.05,P<0.01,P<0.001 k2
SEAGITFE L.

2 #R

2.1 miR-187-5p 7E B R B/ BB 4141 )% BMSCs
Rk T R

N N BB A A 8 A fE , AT AL
A qRT-PCR # AR M Sham 2 F1 OVX 20 /N 19
ZH 21 BMSCs 71 miR-187-5p mRNA By ik, qRT-
PCR 45 R ® 75, 5§ Sham 4 /)& 44 AH I, miR-
187-5p £ OVX Z/NERBHATHRLE FREK

®1 PCR3IYFI
Table 1 PCR primer sequences

519 F31(5'-3")
ALP F ACCAACCTGACTGACCCTTCG
ALP R TCATCATCTCCCTCGTCAAT
BMP4 F TCGTTACCTCAAGGGAGTGG
BMP4 R ATCCTTCCGACTACCTTITGG
OCN F TTCTGCTCACTCTGCTGACC
OCN R TTTCTAGCCCGTCTTCAAGC
OPN F ACACTTTCACTCCAATCGTCC
OPN R TGCCCTTTCCGTTGTTGTCC
Collagen-1 F CAGCCGCTTCACCTACAGC
Collagen-1 R TTTTGTATTCAATCACTGTCTTGCC
Runx2 F AGAAGGCACAGACAGAAGCTTGA
Runx2 R AGGAATGCGCCCTAAATCACT

GCCGAGGGACGGGACGTGGTG
CAGCCACAAAAGAGCACAAT

mmu-miR-miR-187-5p-5p ¥
mmu-miR-miR-187-5p-5p R

CCTCTICTCTCCACCCACAAAAC

mmu-miR-miR-187-5p- AGCACAATATITCAGGAGACAA

Sp RT

CAGGAACACTG
U6 F GCTTCGGCAGCACATATACTAAAAT
U6 R CGCTTCACGAATTTGCGTGTCAT

(BT A), [F#EH, 753 BT Fi2H /) BT BMSCs,
F A6 W0 28 L H miR-187-5p mRNA [ 5% ik, qRT-
PCR 458 B 7~ , 5 Sham 41/ B BMSCs A It , miR-
187-5p 7£ OVX ZH /B BMSCs w1 () R ik i 3 PR AR
(B 1B) . LA &5 BGIE 52, miR-187-5p 76 5 Ji Bi #
/NERE A S BMSCs 13835 T B, & U] miR-187-5p
ZH5VENRWE RRMHER, XEREN,EH
AV E 40 T miR-187-5p #9335 A AT AE ok 3 /)N
LY B BT AN FR AL,
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mRNA ) % ik, qRT-PCR 453 & /8, 5 mimics-NC
AH LG, miR-92b mimics 2H 7 BLF 43 L AH G L Rl ALP |
Collagen-1,Runx2 , BMP4 ,OCN #1 OPN mRNA 3% ik
¥ i 2 I, F B ad R B miR-187-5p B8 1% {2 i
BMSCs [n] it & 73046 (2 A) . 5 AMO-NC #f [t
miR-187-5p AMO £ /1 5 & 4+ fk #H 2 3£ (A ALP |
Collagen-1 . Runx2 . BMP4 ,OCN #1 OPN mRNA 3% ik
¥ 88 3 AR, 3R W] 08 miR-187-5p BE % W 25 #1046
BMSCs [m] B 14346 (18 2B) o
2.3 iR IK miR-187-5p A&k #H OVX /N EF i
B ps R

76 22 47 Y 0 K W 45 41 BMSCs ] Jl i 41k AE 7
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Fig.1 The mRNA expression of miR-187-5p decreased in bone tissues and BMSCs
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2 A: i 33k miR-187-5p {g 7 BMSCs [ B8 7016 ;B AR miR-187-5p i) BMSCs [l 3 -& 71k
¥ 5 mimics NC 41 |13, * P<0.05, * P<0.01, *** P<0.001;45 AMO NC 4 [L#, * P<0. 05, P<0.01, *** P<0.001,
Fig.2 (A) The overexpression of miR-187-5p promoted the osteogenic differentiation of BMSCs. ( B) The knockdown
of miR-187-5p inhibited the osteogenic differentiation of BMSCs
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Sham
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+miR~-187 mimics

Sham Sham
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i

Sham +yimics NC

3 @RIk miR-187-5p AR OVX /N RE SR B 3k 2
A B HIBERALVE i R IE miR-187-5p X S B AL SR AL/IN LA BMSCs [ 51 20 A RO REMT 5 B RV 0o 1k 9 R g 2t
CIF it R 35 miR-187-5p X 45 BB AR B AL /N R BMSCs [ 387 43 (L R M
Fig.3 The overexpression of miR-187-5p ameliorated the osteogenic differentiation of BMSCs in OVX mice
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187-5p mimics 2H 5 OVX + mimics-NC ZH #H H. , %5 4
miR-miR-187-5p mimics 4 7] fdf Ju (4 2 B B0, K W
1t 3R ik miR-187-5p 1] 45 &L {& # BMSCs [ b, & 43
o Tl 8 I e € A U 4% 2 BMISCs i) Ji 1 73 £k
HIBE 7, W& 3B BTk , Sham 4/ BUHE LT OVX /)
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Yo 5] B BRSO/ N RAMR AR /N R Bk, G
LR WoR, TR e i F AR 4/ BUE 2 B 5 Fs
BRI/ R BMSCs, Hpll B o L 9 B8 7 35 8 18 48
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