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miR-27b-3p regulates the osteogenic differentiation of rats with cervical spinal cord injury caused osteoporosis
by targeted inhibition of HIF1AN
WANG Han,HUANG You-hua,FU Lin-xiong, WANG Le  (Orthopedic Center,Haikou People’ s Hospital , Haikou Hainan 570208 , China)

Abstract: Objective To explore the role and mechanism of miR-27b-3p in the development of cervical spinal cord injury caused
osteoporosis( CSCI-OP). Methods Quantitative PCR (qPCR) was used to detect the expression of miR-27b-3p in peripheral blood of
30 patients with CSCI-OP and 50 healthy individuals. BMP2 induced bone formation of bone marrow mesenchymal stem cells ( MSCs) , and
qPCR was used to detect the mRNA levels of miR-27b-3p and osteogenic related genes in MSCs. miR-27b-3p mimic or miR-27b-3p inhibitor was
used to regulate miR-27b-3p, the mRNA level of miR-27b-3p was detected to explore the regulation effect of miR-27b-3p on MSCs osteogenic
genes. Alizarin red staining was used to detect the osteogenic ability of MSCs after overexpression of miR-27b-3p. Dual luciferase reporter gene
test was used to verify the binding of miR-27b-3p and HIFIAN. Rescue experiments was used to verify whether miR-27b-3p could regulate
the development of osteoporosis by targeting HIFIAN. The CSCI-OP rats model was established to verify the expression of miR-27b-3p and
HIF1AN. The effect of miR-27b-3p mimic on the bone mass of femur in CSCI-OP rats was observed by micro-CT. Results The expression
of miR-27b-3p in peripheral blood of patients in the CSCI-OP group was lower than that in the control group(P <0.05). The expression of
miR-27b-3p increased with the prolongation of osteogenic induction time (P <0.05). Overexpression of miR-27b-3p could promote the
mRNA expression of bone formation related genes such as ALP, Runx2 and OPN of MSCs (P <0.05). Overexpression of miR-27b-3p in
MSCs increased the number of calcified nodules (P <0.05). Dual luciferase reporter gene detection confirmed that there were multiple
binding sites between HIF1AN and miR-27b-3p. The mRNA and protein levels of HIF1AN were negatively regulated by miR-27b-3p. Rescue
experiments showed that overexpression of HIFIAN inhibited the promotion of miR-27b-3p for the osteogenesis of MSCs (P <0.05). The
expression of HIFIAN was up-regulated in CSCI-OP rats ( P < 0. 05). micro-CT in vivo observed that miR-27b-3p mimic promoted the
expression of ALP,Runx2,and OPN in CSCI-OP rats,and increased BV/TV (P <0.05) ,however,these effects were inhibited by HIF1 AN over-
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expression (P <0.05). Conclusion miR-27b-3p was highly expressed in peripheral blood of CSCI-OP patients, which promotes osteogenic

differentiation and inhibits the occurrence and progression of CSCI-OP by targeted inhibition of HIF1AN.

Keywords: miR-27b-3p; HIF1AN ;spinal cord injury ; osteoporosis ; osteogenic differentiation
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IS TR R 25 )3 B oAk & P B B A AE 5 A T
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BMP2(300 ng/mL) }% 3% MSCs, DL S MSCs B H 4%
16,53 d B 1 Ak, Bea 1d3d7d)E
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A\ miRBase ( http ://www. mirbase. org/ ) 3R 15 il )
miR-27b-3p J¥41, YAMUI A FIRF] 70% B, i A BMP2
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Strand ¢cDNA Synthesis Kit 5 i cDNA, {fi H iTaq Uni-
versal SYBR Green Supermix ( Bio-Rad) #£17%E # PCR,
miR-27b-3p {512 5-UAUGGCUUUCUUUUCCUGU-
GUG-3", A %] ¥ H : miR27b3p, TF ] 5-AGCATA-
ATACAGCAGGCACAGAC-3’, Jz [n] 5°-AAAGGTTTGTTC
TCCACTCTCTCAC-3’; HIF1AN, IFE [1] 5’-GTACTGGTG-
GCATCACATAGAG-3’, Jx [1] 5’-CTGATGGGCTTTGAGA
GGATATT-3’; GAPDH, 1F 5] 5>-AGCTTCGGCACATATTT
CATCTG-3", Jz 5] 5°-CGTTCACTCCCATGACAAACA-3’;
U6, 1E 1] 5>-TTGACTCCACAAAAGGGAAGAAG-3’, i [1]
5’-TCCAGAGGTCTGTTGAATCCG-3’, GAPDH &§ U6
TEPIERXT IR, HIFTAN f23AR ] 270 2 ik E AT 2047 o
1.9 CSCI-OP Xk R AR

60 H SPF i AFaEr: SD KB, B 7 Ji, At
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PSR, &l (23 £2)°C, B gEEAITOK. 60 H
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ZH . miR-27b-3p mimic + OP 2, NC-OE + miR-27b-3p

mimic + OP 41 . HIFIAN-OE + miR-27b-3p mimic + OP 4,
#2410 H, H, HIF1AN-OE + miR-27b-3p mimic +
OP 41 K B M AT & & b 2 B (2% TR B b % B
0.3 mL/100 g, 5 5 1140 ) 4 5 BRI, 28 2 i ik
Y 4t HIF1AN-OE (200 nmol/100 g) I miR-27b-3p
mimic (100 nmol/100 g) J54T Cs ~ CHEMRVIBR , LUK J]
WD) R ERIZIUBCA 6 5 1k 4 5, B H 4B HE IR HE
2 ~3 ¥, B8R 3 d B ik W] I 3 4 HIFLAN-OE
(200 nmol/100 g) F1 miR-27b-3p mimic (100 nmol/100 g) ,
NC-OE + miR-27b-3p mimic + OP 28 A flU%: B & ik i 5
NC-OE (200 nmol/100 g ) Hl miR-27b-3p mimic
(100 nmol/100 g ) 4F, H 4x #: fF 5 HIF1AN-OE +
miR-27b-3p mimic + OP 2 —3%{, miR-27b-3p mimic +
OP 24 X Bl K& B # Bk R i 45 miR-27b-3p mimic
(100 nmol/100 g ) 4F, H 4x ¥ fF 5 HIF1AN-OE +
miR-27b-3p mimic + OP 4{—%{, NC mimic + OP £ K
SRS B8 ik 2 132 84 NC mimic (100 nmol/100 g) 4, F
SeBfE 5 HIFIAN-OE + miR-27b-3p mimic + OP 2 —
., OP A REASATYIES, 2B IEEE1T G ~C,
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LR BT B 2 (2% TR B L Z440. 3 m1L/100 g
TR ISR TEAT) 42 B BRI S ALTITT Cs ~ Co ARG
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micro-CT/}Afr , Bl J5 AT 42 SR AU I IS I B A 4L, By
ABh W) 9200 B Y 1 2 B S B 2 Do 4 (2020-
031602DW)
1.10 Western blot 45#7
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P(1:2000) 7= P E 2 he Bl HIREsRA9IL7 &
Sk 0, I Tmage] FAFHEAT 1M
1.11  micro-CT 4#7

] Tnveon f3{IF HL & ST KT 2 494 ( PET) /CT Y
ar (PEEET 1) AT B . TR CT BEE L 2
JBCH B B A Sk A5 . T Tnveon 43 A7 L
VESS B A IR HAS B R B (BV/TV)
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2.3 HIF1AN ;2 miR-27b-3p /& MSCs P 4 323k
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78 HIF1 AN ( MUT-HIF1AN-3"UTR) , X3¢ 6 2 g4 45 5L
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2.4 miR-27b-3p i@it HIF1AN 84% MSCs 64 %,
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mRNA#) %% ; d: Western blot #4 ] HIFIAN & & 4§ & i&
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a: % PCR #m) HIF1AN id & iX 8% 4 miR-27b-3p mimic %} miR-27a-3p &k 649 %

%781 ;b ~ d: Western blot #-] HIFIAN it % i 8% 4 miR-27b-

3p mimic % MSCs ¥ HIF1AN #= ALP Runx2 ,OPN % A K- 84 %5vh ;e f: 3 Fo4r e &40 HIFIAN id & A B£ 4 miR-27b-3p mimic %} MSCs ¥

AALE T W e

# 5 miR-27b-3p mimic 2848}k, P <0.05;#: 5 NC-OE + miR-27b-3p mimic 28483k ,P <0.05

4 miR-27b-3p i&it HIF1AN 3= MSCs B B9 1%
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(P<0.05), WK S5,

et & 1.5 BEIALP
%5 y == Runx2
24 . 0 = OPN
— N ] 410
L < =
R 2 t ¢ = 051
e N |"| n =
GAPDH E 0 -
T B BB B B D e
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