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[ ABSTRACT] Aim To investigate the effects of the miR-181a-5p on osteogenic differentiation of vascular smooth
muscle cells (VSMC) and explore its possible mechanism. Methods Human aortic smooth muscle cells (HASMC)
were cultured and induced by osteogenic differentiation medium.  Alizarin staining was used to detect the degree of osteo-
genic differentiation, and real-time PCR was used to detect the expression levels of miR-181a-5p and osteogenic differentia-
tion associated genes, including osteocalcin (OCN) , Runt related transcription factor 2 (RUNX2) , and alkaline phospha-
tase (ALP). miR-181a-5p mimic transfection was used to overexpress miR-181a-5p in human aortic smooth muscle
cells.  TargetScan database was used to predict the target genes of miR-181a-5p, and real-time PCR was used to detect
the effect of miR-181a-5p overexpression on target genes expression. Results The positive area of Alizarin staining
and the intracellular calcium content in human aortic smooth muscle cells gradually increased after osteogenic differentiation
induction, and the expression of OCN, RUNX2 and ALP in human aortic smooth muscle cells increased gradually, while
the expression of miR-181a-5p decreased (P<0.05). The expression of miR-181a-5p was negatively correlated with the
expression of OCN, RUNX2 and ALP (P<0.05).  After human aortic smooth muscle cells were transfected with miR-
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181a-5p mimic, the expression of miR-181a-5p in the cells was significantly up-regulated compared with the control mimic
group (P<0.05).

muscle cells was lower in the miR-181a-5p mimic group than that in the control mimic group ( P<0.05).

At the same time, the calcium content and the expression of RUNX2 and OCN in human aortic smooth
MAPKI1 and

MAPKS, which could promote osteogenic differentiation, were predicted as the target genes of miR-181a-5p by TargetScan

database.

Real-time PCR results showed that the expression of mitogen activated protein kinase 1 (MAPK1) and mitogen

activated protein kinase 8 ( MAPK8) in the human aortic smooth muscle cells of miR-181a-5p mimic group was

significantly down-regulated (P<0.05).

entiation of vascular smooth muscle, can attenuate osteogenic differentiation.

Conclusion miR-181a-5p, which was declined during the osteogenic differ-

The possible mechanism is inhibiting the ex-

pression of pro-calcification signal transduction molecules MAPK1 and MAPKS.
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% 1. Real-time PCR 3|#15 %!

Table 1. Primer sequence for real-time PCR

HeH 2K - fF i

OCN 5'-GGCGCTACCTGTATCAATGG-3' 5'-GTGGTCAGCCAACTCGTCA-3’
RUNX2 5'-TGGTTACTGTCATGGCGGGTA-3’ 5'-TCTCAGATCGTTGAACCTTGCTA-3’
ALP 5'-GTGAACCGCAACTGGTACTC-3' 5'-GAGCTGCGTAGCGATGTCC-3’
MAPK1 5'-TCTGGAGCAGTATTACGACCC-3’ 5"-CTGGCTGGAATCTAGCAGTCT-3’
MAPKS 5'-TCTGGTATGATCCTTCTGAAGCA-3’ 5'-TCCTCCAAGTCCATAACTTCCTT-3’
GAPDH 5'-GGAGCGAGATCCCTCCAAAAT-3’ 5'-GGCTGTTGTCATACTTCTCATGG-3'
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Figure 1. Osteogenic differentiation in vascular smooth

muscle cells
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Figure 2. Negative correlation between miR-181a-5p

and osteogenic genes
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Figure 3. miR-181a-5p overexpression inhibits the osteogenic differentiation of vascular smooth muscle cells
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Figure 4. Target genes prediction and verification for miR-181a-5p




CN 43-1262/R " [E S fikalifb A4 ids 2021 455 29 555 1 #] 29

miR-181a-5p 7EZ P4l il rh R IX L F 5, vl
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