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A method for preparing efficient adipogenic differentiation of
mice adipose stem cells
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[ Abstract] Objective To develop a simple method for producing mice adipose stem cells with highly
efficient adipogenic differentiation capability. Methods Subcutaneous adipose tissue was extracted from
wild-type mice. By strictly controlling the digestion time of collagenase, we compared the number of
adipose stem cells and their adipogenic differentiation ability obtained for different digestion times. Further,
flow cytometry was used to clarify the differences in mesenchymal cells and vascular components at
different digestion times. Results The adipose stem cells obtained after 40 minutes of digestion by
collagenase exhibited over 90% adipogenic differentiation ability in wvitro, while those obtained after 60
minutes of digestion only showed 20% adipogenic differentiation ability. The main reason for this
discrepancy was the presence of a portion of vascular-related cells in the latter. Conclusion By
controlling the digestion time of collagenase in adipose tissue, we have established an efficient method for
preparing adipose stem cells with high adipogenic differentiation potential. The obtained adipose stem cells
exhibit over 90 % adipogenic differentiation ability in vitro.
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Tab 1

Primers for qPCR used in this study

PDGFRa GAGGAAGCCGAGATACCCC
PDGFR@ AGGACAACCGTACCTTGGGTGACT
DPP4 ACCGTGGAAGGTTCTTCTGG
CD142 AACCCACCAACTATACCTACACT
ICAM1 TGCCTCTGAAGCTCGGATATAC
Pref1 AGTGCGAAACCTGGGTGTC

18s CGCCGCTAGAGGTGAAATTCT
CD31 ACGCTGGTGCTCTATGCAAG
SM22 CAACAAGGGTCCATCCTACGG

TGCTGTGGATCTGACTTCGAG
CAGTTCTGACACGTACCGGGTCTC
CACAAAGAGTAGGACTTGACCC
GTCTGTGAGGTCGCACTCG
TCTGTCGAACTCCTCAGTCAC
GCCTCCTTGTTGAAAGTGGTCA
CATTCTTGGCAAATGCTTTCG
TCAGTTGCTGCCCATTCATCA
ATCTGGGCGGCCTACATCA
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A': Tllustrates the condition of adipose tissue obtained at different digestion durations (top)
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, the morphology of adherent adipose-derived stem

cells (ADSCs) cultured under different digestion times (middle) , bodipy staining showing adipogenesis under different digestion times (bottom) ;

B: Quantification of cell number under different digestion time; C: Quantification of adipogenic differentiation from A. Data were expressed as T * s,

P<20.05,”P<0.01,* P<C0.001;ns: Not significant.
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Fig 1 Characteristics of adipose-derived stem cells from subcutaneous fat of mice treated with different digestion times
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A :Microscopic imaging after oil red O staining of adipocyte with different induction conditions; B:mRNA expression levels of mature adipocyte-

related genes PPARy and ApZ; C:Expression levels of mature adipocyte-related proteins PPARY and Ap2 via Western blot analysis. Data were

expressed as T+ s, "' P<C0.01,'® P<0.001.
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Fig 2 Adipogenic differentiation of adipose-derived stem cells from subcutaneous fat of mice treated with different digestion times
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A': Quantification of CD34+ population abundance in SVF from mice; B: Quantification of population abundance in CD31-CD45-cells; C

Schematic representation of adipose tissue composition, including mature adipocytes, mesenchymal cells and vascular cells; D: Expression levels

of vascular-related proteins CD31 and SM22 in mesenchymal cells and vascular cells; E: Detection of expression levels of vascular-related protein

CD31 in mesenchymal cells and vascular cells via Western blot; F: Similar expression levels of preadipocyte-related genes PDGFR and Pref1 in

mesenchymal cells and vascular cells; G: Differential expression of preadipocyte-related genes DPP4 and PPARy in mesenchymal cells and

vascular cells. Data were expressed as T+ s, (" P<C0.05,” P<<0.01,"

? P<<0.000 1;ns:Not significant.
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Fig3 Vascular stromal component in mouse subcutaneous adipose tissue
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A': Microscopic images post Oil Red O staining of mesenchymal cell and vascular cell; B: Expression levels of mature adipocyte-related genes

PPARy and Ap2; C: Expression levels of mature adipocyte-related protein PPARy and Ap2 via Western blot analysis. " P<C0.000 1.
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Fig4 Adipogenic differentiation of stromal cells and vascular-related cells isolated from mouse subcutaneous adipose tissue in vitro
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