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(Purposc)

Mesenchymal stem cells (MSCs) are phenotypically diverse based on their tissue origins. However, the mechanisms underlying
cell-type specific gene expression patterns are not fully understood due to the lack of suitable strategy to identify the diversity, In
this study, we describe the comprehensive analysis of MSC signatures to reveal the molecular mechanisms underlying their

diversity.

(Methods)
Using cells isolated from different tissues (femoral bone marrow, vertebral bone marrow, adipose, and pulmonary) as a model to
analyse MSC diversity, we simultancously assessed chromatin accessibility and the transcriptome of MSCs by ATAC-seq and
RNA-seq.

(Results)

RNA-seq identified the expression of MSC markers and both RNA-seq and ATAC-seq successfully clustered the MSCs based on
their tissue origins. Interestingly, clustering based on tissue origin was more accurate with chromatin accessibility signatures than
with transcriptome profiles. Furthermore, we identified transcription factors potentially involved in establishing cell-type specific

chromatin structures.

(Conclusion)

We comprehensively analysed MSCs by RNA-seq and ATAC-seq and found that cach group has a distinct transcriptome and
epigenome. Our study directly addressed the fundameatal question of how each MSC acquires unique features. Applying this
strategy to mouse MSCs with different tissue origins identified many known regulators that are potentially involved in the

cstablishment of cell-type specific chromatin structures and gene expression programs,
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