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Upregulated microRNA-301a in osteosarcoma 
promotes tumor progression by targeting 
CDC14A
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ABSTRACT. MicroRNAs (miRs) are associated with tumor 
progression in various cancers, such as gastric and hepatic carcinomas, 
and lung cancer. miR-301a is overexpressed and displays oncogenic 
activity in cancers. We investigated the biological involvement of miR-
301a in osteosarcoma (OS). Quantitative real-time polymerase chain 
reaction (qRT-PCR) was used to analyze expression levels of miR-301a 
in 24 OS and matched adjacent non-tumor tissues. A miR-301a mimic 
was transferred into OS cell lines U-2 OS and MG-63 to upregulate 
miR-301a. The effects of miR-301a were investigated by examining 
cell proliferation, migration, and the cell cycle. The miR-301 target 
was predicted by TargetScan and confirmed by western blotting and 
qRT-PCR. The expression of miR-301a was significantly higher in OS 
tissues compared with the matched adjacent non-tumor tissues (0.959 ± 
0.39 vs 3.9516 ± 1.18). Upregulated miR-301a significantly increased 
proliferation at 48 and 72 h compared to the negative control (U-2 OS: 
2.11 ± 0.21 vs 2.88 ± 0.24; 2.70 ± 0.26 vs 3.71 ± 0.24; MG-63: 2.19 ± 
0.20 vs 3.19 ± 0.22; 3.1 ± 0.25 vs 4.01 ± 0.27) and migration capability 
(U-2 OS: 100 ± 20.19 vs 150.68 ± 32.83; MG-63: 100 ± 17.20 vs 133.35 
± 26.26), and decreased apoptosis in both U-2 OS (10.87 ± 2.53 vs 4.01 
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± 2.23) and MG-63 (15.26 ± 2.15 vs 8.25 ± 3.07). The cell cycle studies 
revealed that miR-301a caused an increase of the G2 population in U-2 
OS (38.6 ± 6.58 vs 47.2 ± 7.27) and MG-63 (44.01 ± 5.28 vs 57.9 ± 
4.25). Additional experiments indicated that CDC14A was upregulated 
by miR-301a (0.63 ± 0.06 vs 0.98 ± 0.06; 1.49 ± 0.25 vs 2.99 ± 0.14). 
Overexpressed miR-301a may increase CDC14A expression and 
promote cell proliferation and migration in OS cells. Therefore, miR-
301a may be useful for osteosarcoma diagnosis and therapy.
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