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[ Abstract] Objective To investigate the differences in the osteogenic capacity of osteoporotic adipose-derived
stem cells (OP-ASCs) and normal control adipose-derived stem cells (Ctrl-ASCs), and to examine the expression levels of
RNA methyltransferase like 14 (Mettl14) and the Notch signaling molecule 1 (Notch1). Methods The osteoporosis (OP)
model of SD rats was established with ovariectomy (OVX). Micro-CT, HE staining and Masson staining were performed
to identify the successful establishment of the OP model, OP-ASCs and Ctrl-ASCs were isolated and cultured adherently.
Then, the three-way differentiation capacity of the adipose-derived stem cells (ASCs) was determined through alizarin red
staining, alcian blue staining and oil red O staining and flow cytometry was conducted to examine the surface antigens
CD29, CD44, CD90, CD31, CD34, and CD45. Alizarin red staining and comparison of the mRNA and protein expression
of Run-related transcription factor 2 (Runx2) were done to explore the differences in osteogenic potential of OP-ASCs
and Ctrl-ASCs. Real-time PCR and Western blot were performed to explore the expression differences of Mettl14 and
Notchl at mRNA and protein levels between OP-ASCs and Ctrl-ASCs. Results Micro-CT, HE and Masson staining
results showed that the number of trabecular bone decreased and the spacing increased in the tibias of the osteoporosis
group (OP group) compared with those of the control group (Ctrl group), indicating that the OP model was established
successfully. Three-way differentiation and flow cytometry results confirmed the successful isolation and culture of ASCs.
After osteogenic induction, alizarin red staining showed that OP-ASCs had fewer number and more scattered distribution
of mineralized nodules than Ctrl-ASCs did. The expression of Runx2 in OP-ASCs was lower than that in Ctrl-
ASCs (P<0.05). Mettl14 as well as Notchl showed lower expression in OP-ASCs than they did in Ctrl-ASCs (P<0.05).
Conclusion The osteogenic capacity of OP-ASCs was lower compared with that of Ctrl-ASCs, Mettl14 expression of
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OP-ASCs was decreased compared with that of Ctrl-ASCs, and the Notch signaling pathway was inhibited in OP-ASCs.

The study helps build the foundation for further investigation in the specific mechanisms of Mettl14 and Notchl during

osteogenic differentiation of OP-ASCs.
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Primer Sequences (5'-3')

Runx2 F: GAACCAAGAAGGCACAGAC

R: AATGCGCCCTAAATCACTG

GAPDH F: TCTTTGCTTGGGTGGGT
R: GGGTCTGGCATTGTTCT
Mettll4 F: AGTTTGGGAGCTGAGAGTG
R: GTATCATAGGAAGCCCTGCA
Notchl F: AGGCTCTGCCGACATCA

R: AGGAAGGGGTGCTCTGG
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B 1 XREFEREHEKXREEMicro-CTHEER (n=3)
Fig 1 Micro-CT analysis of the tibias of the control group and the osteoporosis group (n=3)

BV/TV: Bone volume/total volume; Tb.N: Trabecular number; Tb.Sp: Trabecular separation.
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Masson Fig 3 The images of cell morphology of Ctrl-ASCs and OP-ASCs under

light microscope
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Fig 2 The images of HE staining and Masson staining of control group 2.6 BBHES5dE, FHEASCsHHRunx2, Mettl14 F0
and osteoporosis group .
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Fig 4 Surface antigen flow cytometry identification of Ctrl-ASCs (A) and OP-ASCs (B)

B 5 xERAENFHAM=ESUENETH
Fig 5 The three-way differentiation of Ctrl-ASCs under microscope
A: Alizarin red staining (osteogenic capability); B: Alcian blue staining (chondrogenic capability); C: Oil red O staining (adipogenic capability).
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Fig 6 The picture of alizarin red staining of control group and SR g yErs ) N Ao R ELC D29, CD44. CD90.
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Fig 7 The mRNA (A) and protein (B) expression of Runx2 in the Ctrl-ASCs and OP-ASCs after osteogenic induction for 5 d (n=3)
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Fig 8 The mRNA (A) and protein (B) expression of Mettl14 in the Ctrl-ASCs and OP-ASCs after osteogenic induction for 5 d (n=3)
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Fig9 The mRNA (A) and protein (B) expression of Notchl in the Ctrl-ASCs and OP-ASCs after osteogenic induction for 5 d (n=3)
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