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Application and molecular basis of spheroid culture to the deterioration of
periodontal ligament cells due to frequent passage
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In present study, we performed RNA-seq analysis to find genes specifically
expressed in hPDLMSC (human periodontal ligament mesenchymal stem cell) spheroids and to analyze
their functions. The hPDLMSC spheroid culture group and monolayer culture group were compared by
transcriptome analysis. We found that the transcription factor NR4A2 (Nuclear receptor 4A2) was
strongly expressed in the spheroid culture group, and knockdown of NR4A2 significantly increased the

expression of osteogenesis-related genes, ALP activity, and calcified nodule formation. These
results suggest that NR4A2 negatively regulates osteogenesis in hPDLMSC spheroids.
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