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Background: Circulating osteoprogenitor (COP) are a cell population in the peripheral circulation 
that possess functional and phenotypical characteristics of multipotent stromal cells (MSCs). While 
there is functional overlap, it is not known how COP cells are related to bone marrow (BM)-derived 
MSCs (BM-MSCs) and other better characterized stromal progenitor populations such as adipose-
derived stromal cells (ASCs).  This study compares COP cells to BM-MSCs and ASCs through detailed 
integrative transcriptomic and proteomic analyses.  

Methods: Primary COP, ASC, and BM-MSCs (n=16 each) were isolated and expanded in culture, 
before undergoing RNA and protein extraction. RNA underwent transcriptome sequencing, while 
protein was analyzed via label free mass spectrometry. The transcriptome and proteome of the cells 
underwent analysis for differentially expressed genes (DEGs) and protein expression and pathway 
analysis, as well as integrative multiomics characterization using the Limma-Voom, and Mixomics R 
packages.  

Results: The contrast analyses reveled 7,669 DEGs between adipose and marrow, 14,477 DEGs 
between adipose and COP, and 14,408 DEGs between marrow and COP. Protein analyses revealed 
1,520 proteins DE between adipose and marrow cells, 2,087 proteins differentially expressed 
between adipose and COP cells, and 2,074 proteins DE between marrow and COP cells. The most 
differentially expressed genes and proteins were associated with immune system functionality, 
including HLA-DRA, CYBB and ITGAX. Pathway analysis supported these findings, with COP cells 
having enrichment for innate and adaptive immune cells functions. Despite the significant 
differential regulation between the cell types, there was no difference in genes from the stem cell 
differentiation and proliferation gene ontologies, with all cell types broadly having similar 
expression. 

Discussion: COP cells have a distinct gene and protein expression pattern to BM-MSCs and ASCs, 
with a significantly stronger immune footprint, likely owing to their hematopoietic lineage.  
However, they also have a similar pattern of expression BM-MSCs and ASCs, in genes and proteins in 
progenitor cell differentiation and proliferation pathways. This study shows COP cells to be a unique 
but functionally similar population to BM-MSCs and ASCs, sharing their proliferation and 
differentiation capacity, but with a strong immune phenotype, with potential for translational 
regenerative medicine strategies.  
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