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Human adipose stem cell differentiation is highly 
affected by cancer cells both in vitro and in vivo: 
implication for autologous fat grafting
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Recent studies showed that mesenchymal stem cells derived from adipose tis-
sue can promote tumour progression, raising some concerns regarding their use 
in regenerative medicine. In this context, we co-cultured either SAOS2 osteosar-
coma or MCF7 breast cancer cells with human adipose stem cells (hASCs), in order 
to evaluate potential effects of cancer cells on hASCs differentiation, in vitro and in 
vivo. In this study we observed that both SAOS2 and MCF7 cell lines induced an 
increase in hASCs proliferation, compared to hASCs alone, but, surprisingly, nei-
ther changes in the expression of CD90, CD29, CD324 and vimentin, nor variations 
in the Twist and Slug mRNAs were detectable. Noteworthy, SAOS2 and MCF7 cells 
induced in hASCs an upregulation of CD34 expression and Stemness genes, includ-
ing OCT3/4, Nanog, Sox2 and leptin, and a decrease in angiogenic factors, includ-
ing CD31, PDGFα, PDGFRα, PDGFRβ and VEGF. SMAD and pSMAD2/3 increased 
only in hASCs alone. After 21 days of co-culture, hASCs differentiated both in adi-
pocytes and endothelial cells. Moreover, co-injection of MCF7 cells with hASCs led 
to the formation of a highly vascularized tumour. Taken together our findings sug-
gest that mesenchymal stem cells, under tumour cell induction, do not differentiate 
in vitro or facilitate the angiogenesis of the tumour in vivo, thus opening interesting 
new scenarios in the relationship between cancer and stem cells. These findings may 
also lead to greater caution, when managing autologous fat grafts in cancer patients.
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