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Osteogenesis-specific mMiRNA expression pattern analysis in osteogenic differentiation of

adipose-derived stem cells
Zhang Hao', Kang Yan', Ma Yuan-chen?, Zhang Zi-ji', Huang Bao-ding’, Liao Wei-ming'

Abstract

BACKGROUND: miRNAs have emerged as important regulators in various physiological and pathological processes of cell
differentiation, and can regulate the osteogenic differentiation of adipose-derived stem cells.

OBJECTIVE: To screen the osteogenesis-specific miRNAs, and analyze the expression pattern of these miRNAs in osteogenic
differentiation of adipose-derived stem cells.

METHODS: Adipose-derived stem cells were isolated and cultured from human subcutaneous fat. The osteogenesis-specific
miRNAs were screened by gene microarray technique. The relative expression of these miRNAs was analyzed on 7, 14, and 21
days by RT-PCR. The osteogenesis-specific proteins were detected on 7, 14, and 21 days by enzyme linked immunosorbent
assay kit.

RESULTS AND CONCLUSION: (DThe 3" passage adipose-derived stem cells were homogeneous. Osteogenesis,
adipogenesis, and chondrogenesis differentiation of adipose-derived stem cells need specific condition under an inverted
microscope. @Nine osteogenesis-specific miRNAs were picked up by gene microarray technique, five were upregulated and
four were downregulated. ®On day 7 in osteogenic differentiation, miR-106a expression was upregulated 1.58 folds (P < 0.05).
On day 14, nine miRNAs were upregulated. On day 21, five miRNAs were upregulated and four were downregulated. @The
concentration of osteogenesis-specific proteins such as osteocalcin, alkaline phosphatase, collagen 1 and bone sialoprotein
were increased on day 7, peaked on day 14 and slightly decreased on day 21.
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Table 1 Primer sequence of osteospecific miRNA

Name Sequence
hsa-mir17 5 ACACTCCAGCTGGGCAAAGTGCTTACAGTGCA
hsa-miR-20a 5" ACACTCCAGCTGGGTAAAGTGCTTATAGTGCA
hsa-miR-20b 5 ACACTCCAGCTGGGCAAAGTGCTCATAGTGCA
hsa-mir31 5" ACACTCCAGCTGGGAGGCAAGATGCTGGCATA
hsa-mir106a 5 ACACTCCAGCTGGGAAAAGTGCTTACAGTGCAGG

hsa-mir-125a-5p 5 ACACTCCAGCTGGGTCCCTGAGACCCTTTAACC
hsa-mir-125b 5 ACACTCCAGCTGGGTCCCTGAGACCCTAACT
hsa-mir-193a-3p 5 ACACTCCAGCTGGGAACTGGCCTACAAAGTCCCA
hsa-miR-199b-5p 5 ACACTCCAGCTGGGCCCAGTGTTTAGACTATC
mIiRNA-R * 5 CTCAACTGGTGTCGTGGA

* miIRNA-R: universal downstream primer, each upstream primer matches
with it separately
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a: Primary passage of adipose-
derived stem cells on day 7 (x200)

b: Osteogenesis differentiation on
d 21 (Alizarin Red staining, x40)

c: Adipogenesis differentiation on
d 21 (Oil Red O staining, x200)

d: Chondrogenesis
differentiation on d 21 (Alcian
blue staining, x100)

Figure 1 Morphology, osteogenesis, adipogenesis and
chondrogenesis differentiation of adult
adipose-derived stem cells
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a: The first sample b: The second sample

c¢: The third sample

Figure 2 Scatter diagram of three samples of miRNA by SAM
software analysis
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# 2 JRUEEE AR mIRNA
Table 2 Screen osteospecific miIRNA
Relative expression Chromosomal
Name ) ) .
intensity* assignment
hsa-miR17 2.58 13g31.3
hsa-miR-20a 2.73 13931.3
hsa-miR-20b 2.29 Xq26.2
hsa-miR31 0.43 9921.3
hsa-miR106a 2.57 Xq26.2
hsa-miR-125a-5p 0.33 19913.33
hsa-miR-125b 0.39 11924.1
hsa-miR-193a-3p 0.45 17911.2
hsa-miR-199b-5p 2.32 9g34.11
* >1: upregulation; <1: downregulation
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Y-axis: Relative expression intensity

Figure 3 Trendency between gene microarray and
polymerase chain reaction are the same
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1: miR-17; 2: miR-20a; 3: miR-20b; 4: miR-31; 5: miR-106a; 6:
miR-125a-5p; 7: miR-125b; 8: miR-193a-3p; 9: miR-199b-5p
°pP < 0.05, °p < 0.01; Y-axis: Relative expression intensity
Figure 4 Relative expression intensity of osteospecific miRNA
on days 7, 14 and 21
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miR-125a-5p(P < 0.01) , miR-125b(P < 0.01) ,
miR-193a-3p(P < 0.01)%i5 T, FiRZ0.32~0.72%.
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