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The Roles of RUNX1 in the Proliferation and Osteogenic and Adipogenic Differentiation of Dental Pulp Stem Cells
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[ Abstract] Objective To investigate the influence of Runt-related transcription factor 1 (RUNX1) on the
proliferation, osteogenic differentiation and adipogenic differentiation of dental pulp stem cells (DPSC) in vitro.
Methods DPSCs were transfected through lentiviral vector carrying the target gene RUNXI and green fluorescent
protein (GFP). After 48 h, transfection efficiency was determined with the fluorescent marking of GFP and Western blot.
The effect of the overexpression of RUNX1 on DPSC proliferation and colony formation was determined with CCK-8 and
colony formation assay; cell cycle of DPSC was detected by flow cytometry. RUNX1 siRNA was transfected into the
DPSCs. After mineralized induction, the effect of RUNX1 overexpression/silencing on the osteogenetic differentiation of
DPSC was tested by alkaline phosphatase (ALP) staining and alizarin red staining. After adipogenic induction, oil red O
staining was done in order to observe the effect of overexpression/silencing of RUNX1 on the adipogenic differentiation of
DPSC. Results RUNXI protein was overexpressed in DPSC after lentiviral transfection. Fluorescent test showed
successful transfection of lentiviral transfection and over 70% of the cells showed stable expression of GFP protein. The
proliferation and colony-formation efficiency of DPSC was enhanced significantly and the proportion of DPSCs in the S
phase was significantly increased in the RUNX1-overexpessed group (P<0.05). ALP activity and mineralized nodule
formation ability increased, while lipid droplets decreased in the RUNX1-overexpessed group (P<0.05). ALP activity and
mineralized nodule formation ability decreased, while lipid droplets increased in the RUNX1 knockdown group (P<0.05).
Conclusion RUNXI promotes DPSC proliferation and osteogenic differentiation while it inhibits DPSC adipogenic

differentiation.
[ Key words] Osteogenic differentiation Adipogenic differentiation Runt-related transcription factor 1
Dental pulp stem cell Proliferation
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Fig 1 The expression of RUNXI1 protein after transfection of DPSC with overexpressing lentivirus and siRNA

A: Fluorescence microscope images of DPSC after transfection with overexpressing lentivirus (x100). The effect of RUNX1 transduction is the radio of DPSC in green

to DPSC in bright field; B, C: Western blot analysis and protein quantification showing up-regulation of RUNX1 protein in DPSC after transfection with overexpressing

lentivirus; D, E: Western blot analysis and protein quantification showing down-regulation of RUNX1 protein in DPSC after transfection with siRNA. *P<0.05, n=3.
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Fig 2 The effect of RUNX1 overexpression on proliferation of DPSC

A: Growth curve of DPCs (n=5); B: Colony formation assay; C: Cell cycle of DPSC detected by flow cytometry; D: Quantitative analysis of cell cycle distributions in C

(n=3). *P<0.05, vs. DPSC and GFP.
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Fig 3 The phenotype of osteogenic differentiation and adipogenic differentiation after RUNXI1 overexpression in DPSC
A, B: ALP staining and quantitative analysis showing enhanced osteogenesis in DPSC by over-expressed RUNX1; C, D: Alizarin staining and quantitative analysis
showing the enhanced mineralization capacity in DPSC by over-expressed RUNX1; E, F: Oil red O staining and quantitative analysis showing weakened adipogenesis in

DPSC by over-expressed RUNX1 (x400). *P<0.05, n=3.
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Fig 4 The phenotype of osteogenic differentiation and adipogenic differentiation after RUNX1 knockdown in DPSC
A, B: ALP staining and quantitative analysis showing weakened osteogenesis in DPSC by knocking down RUNX1; C, D: Alizarin staining and quantitative analysis
showing the weakened mineralization capacity in DPSC by knocking down RUNX1; E, F: Oil red O staining and quantitative analysis showing enhanced adipogenesis in

DPSC by knocking down RUNX1 (x400). *P<0.05, n=3.
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	近年来，干细胞在组织工程和再生医学的应用研究越来越受到重视，而牙齿来源的干细胞由于来源丰富、采集方便、免疫原性低等优点，一直是组织工程和细胞治疗良好的种子细胞[1&#8722;2]。2000年，GRONTHOS等[3]首次体外分离出牙髓干细胞（dental pulp stem cell，DPSC），发现其具有形成细胞克隆的能力并可以被诱导成成牙本质样结构。此后，研究发现DPSC具有多项分化潜能，不仅可以用于牙髓再生、促进修复性牙本质形成，而且可以分化为骨、软骨、肌肉、角膜、神经、肝等多种组织和功能细胞[4]。
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