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miR-1260b regulates osteogenic differentiation of periodontal ligament stem cells by targeting ATF63

LIU Qiang', LIU Ya-hui®, LI Li-kun’, GUO Jian-ru' (1. Department of Oral Periodontology, Affiliated Hospital of Tangshan
Vocational and Technical College , Tangshan Hebei 063000, China; 2. Laboratory Department, Affiliated Hospital of Tangshan Vocational and
Technical College, Tangshan Hebei 063000, Chinaj; 3. Pathology Department, Affiliated Hospital of Tangshan Vocational and Technical
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Abstract: Objective To explore the role of miR-1260b targeting activating transcription factor 68 (ATF6) in osteogenic differentia-
tion of human periodontal ligament stem cells (hPDLSCs). Methods The periodontal ligament tissue was scraped from the third molar
extracted from the patient with periodontitis, and hPDLSCs were isolated and cultured. The proportions of positive cells of CD34, CD45,
CD29,CD90 and CD105 were detected by flow cytometry, and the expression of vimentin and pan-cytokeratin were detected by immunofluo-
rescence staining. The cellular luciferase activities of ATF6B-WT and ATF6B-MUT in the miR-1260b mimic+WT/MUT group (transfected
with miR-1260b mimic and ATF6B-WT/MUT) and the mimic-NC group (transfected with miR-NC and ATF6B-WT/MUT) were analyzed by
the dual luciferase reporter gene assay. In addition, the cells were divided into the miR-1260b mimic group (transfected with miR-1260b
mimic alone) , the ATF6B -OE group (transfected with the ATF6B overexpression vector alone) , the combined group (transfected with
miR-1260b mimic and ATF6@ overexpression vector simultaneously) , and the NC group (transfected with empty vector). Alizarin red S
staining and alkaline phosphatase staining were performed on hPDLSCs in the NC group, the miR-1260b mimic group, the ATF6B-OE group
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and the combined group. Meanwhile, the mRNA expression levels of miR-1260b, ATF6@, Runt-related transcription factor 2 (Runx2) ,
osteocalcin (OCN) , and osteopontin (OPN) in each group of cells were detected by qRT-PCR. The protein expressions of glucose-regulated
protein 78 (GRP78) , C/EBP homologous protein (CHOP) , and protein kinase R-like endoplasmic reticulum kinase (PERK) in each group
of cells were detected by Western blot. Results The flow cytometry detection showed that CD29, CD90 and CD105 on the surface of the
isolated and cultured cells were positive,, while CD34 and CD45 were negative. Immunofluorescence staining showed that vimentin in the
cells was positive and pan-cytokeratin was negative, which was in line with the characteristics of hPDLSCs. Luciferase assay showed that
miR-1260b mimic could significantly reduce the luciferase activity of ATF6B-WT (P<0.05) , but had no significant effect on the luciferase
activity of ATF6B-MUT (P>0. 05). After alizarin red S staining, the staining of hPDLSCs gradually deepened after 3 days, 5 days and 7 days
of culture, suggesting an enhanced osteogenic differentiation ability. With the enhancement of osteogenic differentiation ability of hPDLSCs,
the expression of miR-1260b in the cells showed a gradually increasing trend, while the mRNA and protein expression levels of ATF63
showed a gradually decreasing trend (P<0.05). The results of alizarin red S staining and alkaline phosphatase staining showed that the
proportions of positive area in the miR-1260b mimic group were higher than those in the NC group (P<0.05) , while the proportions of
positive area in the ATF6B-OF group and the combined group were lower than those in the NC group (P<0.05). The mRNA and protein
levels of ATF6 in the miR-1260b mimic group were lower than those in the NC group (P<0.05) , while the mRNA and protein levels of
ATF6B in the ATF6B-OF group and the combined group were higher than those in the NC group (P<0.05). The mRNA levels of Runx2,
OCN and OPN in the miR-1260b mimic group were significantly higher than those in the NC group (P<0.05). The mRNA levels of Runx2,
OCN and OPN in the ATF6B-OE group and the combined group were significantly lower than those in the NC group (P<0.05). The protein
expression levels of GRP78,CHOP and PERK in the miR-1260b mimic group were significantly lower than those in the NC group (P<0. 05). The
protein expression levels of GRP78, CHOP and PERK in the ATF6B-OE group and the combined group were significantly higher than those
in the NC group (P<0.05). Conclusion miR-1260b can inhibit endoplasmic reticulum stress level and promote osteogenic differentiation
of hPDLSCs by targeting ATF6[3.

Keywords: miR-1260b; activating transcription factor 6@; human periodontal ligament stem cells; osteogenic differentiation;
endoplasmic reticulum stress
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ATF6B 1] it 5845 hPDLSCs B i H 204k .

PUFEFSEIESE , Runx2 . OCN . OPN & hPDLSCs Ji§;
B bR G 1 , 2 5 hPDLSCs (B 4. A
WF 5% qRT-PCR Kz P 2 7~ , miR-1260b mimic 41 4 iy
Runx2, OCN, OPN Y mRNA 7K F i & & T NC 41 ;
ATF6B -OE 41 Al 15 4 41 40 Jid Runx2, OCN, OPN [¥J
mRNA 7K 5 F L F NC 4, iX 4878 miR-1260b ik 2%
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