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Investigation of transcriptional network system of chondrocytes by novel
gene-editing cloning technique
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Transcription factors, Sox9, Runx2 and Osterix play critical and central
roles in chondrocyte differentiation. It is also getting clearer how these transcription factors
regulate chondrocytes differentiation through complex formation with several transcriptional
regulators. In contrast, molecular mechanisms that controls expression of Sox9 and Runx2 have been
still known. We found that bone morphogenetic protein 2 (BMP2) induced several early-responsive
genes expression along with chondrocyte differentiation. To address the mechanisms, we attempted to
establish a gene cloning approach based on Cas9 genome editing system. Using the established gene
cloning system, we successfully isolated the transcription factor that directly interacts with the
BMP2-responseive gene promoter region. Interestingly, we found that the expression of the
transcription factor is regulated by ubiquitin-proteasome system. Moreover, we observed that the
knockout mice of the transcription factor showed dwarf.
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