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論 文 題 目 

MicroRNA-329-3p inhibits the Wnt/β-catenin pathway and proliferation of osteosarcoma cells by 

targeting transcription factor 7-like 1                                             

（MicroRNA-329-3p が転写因子 7 様 1 を標的にして Wnt/β-カテニン経路と骨肉腫細胞の増殖を抑制

する）                                              

 

要     旨 

Objective 

Dysregulated expression of microRNAs (miRNAs) is pivotal in the pathogenesis and progression of 

osteosarcoma (OS). Transcription factor 7-like 1 (TCF7L1), a member of the T cell factor/lymphoid 

enhancer factor (TCF/LEF) transcription factor family, interacts with the Wnt signaling pathway 

regulator β-catenin, functioning as a DNA-specific binding protein. This study aims to elucidate 

the regulatory relationship between miRNA and mRNA in osteosarcoma cells, employing diverse 

methodologies, and to delineate the impact of the interaction between miR-329-3p and TCF7L1 on 

OS proliferation and apoptosis. 

Materials and Methods 

Utilizing microarray data encompassing miRNA and mRNA expression in five osteosarcoma cell 

lines (MG-63, SaOS-2, HOS, NY, Hu09) and human mesenchymal stem cells (hMSCs), we  
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validated through qPCR that miR-329-3p was significantly down-regulated and TCF7L1 was 

markedly up-regulated in osteosarcoma cell lines. Through dual-luciferase reporter gene assays 

and qPCR experiments, we confirmed the direct targeting effect of miR-329-3p on TCF7L1. 

Subsequently, the inhibitory effect of miR-329-3p on cell proliferation was affirmed through in 

vitro cultures of MG-63 and SaOS-2 cells, and a nude mouse tumor-bearing experiment 

corroborated the sustained efficacy of this inhibitory effect in vivo. Cellular changes 

post-miR-329-3p transfection were observed using immunofluorescence technology. Flow cytometry 

experiments explored the mechanism of inhibition and its impact on the cell cycle. The effect of 

miR-329-3p on the Wnt β-catenin pathway was analyzed through Western experiments and 

immunohistochemistry. 

Results 

In comparison to hMSCs, miR-329-3p exhibited a 2.55- to 4.38-fold reduction, while TCF7L1 

showed a 3.27- to 9.97-fold increase in osteosarcoma cells. Transfection of miR-329-3p into OS cell 

lines resulted in decreased TCF7L1 expression, significant inhibition of cell proliferation, 

cytoskeletal disintegration, and nuclear condensation leading to apoptotic body formation. Cell 

cycle arrest occurred in the G0/G1 phase with a blockade in G1/S transition. Increased expression 

of PARP/c-PARP, indicative of apoptosis, was observed. Introduction of miR-329-3p also suppressed 

the expression of Wnt pathway-related proteins Cyclin D1 and c-Myc. Xenograft experiments 

demonstrated that miR-329-3p overexpression significantly inhibited OS xenograft growth in nude 

mice, accompanied by decreased expression of TCF7L1 and c-Myc in tumor tissues. 

Conclusion 

MiR-329-3p, significantly diminished in OS cells, exerts a suppressive role in tumorigenesis and 

proliferation by targeting TCF7L1 both in vitro and in vivo. Osteosarcoma cell cycle arrest and 

Wnt pathway inhibition were observed upon miR-329-3p-mediated regulation of TCF7L1. In 

summary, these findings suggest that miR-329-3p manifests anticancer effects in osteosarcoma by 

inhibiting TCF7L1, thereby emerging as a potential therapeutic target for OS treatment.                                            


