
 
Supplementary Figure 1: Summary of the exclusionary approach to surface marker selection for 

initial single-cell analysis, with a pragmatic focus on surface markers with the highest potential for 

protein based sub-fractionation.  

 
 
 
 
 
 



 
 



Supplementary Figure 2: hASC subpopulation identification across patient samples and 

functionalized gene lists. (a-b) Flow cytometry gating scheme for hASCs and subpopulation isolation 

from the stromal vascular fraction. hASCs were defined as CD45-/CD31-/CD34+ cells within the stromal 

vascular fraction to exclude contaminating hematopoietic and endothelial cells. DPP4 and CD55 were 

surface markers used to prospectively isolate the transcriptionally identified hASC subpopulation (%’s 

reported represent fraction of cells from the parent gate). (c-d) Single cell transcriptional screening of 

multiple patient samples consistently identifies the hASC subpopulation following k-means clustering 

(k=2). Gene expression presented as fold change from median (yellow - high expression, 32-fold above 

median to blue - low expression, 32-fold below median; gray - no expression). (e) Creation of an assay 

list screening for gene expression related to tissue regeneration, cell stemness, survival and proliferation, 

in addition to selected surface markers. (f) K-means clustering (k=2) of hASCs with the functionalized 

gene list re-identifies the cell subpopulation, which displays enhanced expression of multiple genes 

related to tissue regeneration.       

 
 
 
 
 



 
 

 



Supplementary Figure 3: Prospective hASC subpopulation enrichment enhances cell survival. (a) 

Light micrograph images of cells following exposure to an apoptotic stimulus (FasL; as seen in Fig. 2a) 

reveals enhanced survival in positively selected cells. (b) Analysis of downstream apoptotic signaling 

(Annexin V) following exposure to FasL confirms the survival benefit of hASC positive subpopulation 

selection. * indicates p ≤ 0.05 via Student’s t-test. Error bars represent SEM. Scale bar = 50μm. 

 
 
 



 
 



Supplementary Figure 4: The transcriptionally identified ASC subpopulation is present in both 

humans and mice. (a) Single cell transcriptional analysis for human and murine ASCs reveals the 

presence of a similar cell subpopulation. (b) Kolmogorov-Smirnov analysis of positively selected hASCs 

and mASCs reveals similar gene distribution profiles across species (list of non-control hASC and mASC 

genes positively regulated following subpopulation enrichment, with common genes bolded). (c) Flow 

cytometic confirmation of cross-species presence of the ASC subpopulation, as defined by the surface 

markers DPP4 and CD55.   

 
 
 



 
 

 



Supplementary Figure 5: Effect of diabetes on the transcriptionally identified hASC subpopulation 

and in vivo cell dynamics following application of enriched hASCs. (a) The transcriptionally identified 

hASC subpopulation is significantly depleted in patients with diabetes as compared to healthy, non-

diabetic controls (bar graph represents total number of DPP4+/CD55+ ASCs as a fraction of total ASCs 

within the SVF). (b) hASCs persist for up to 16 days in vivo (assessed via IVIS tracking), with trends 

toward improved early engraftment/survival of enriched versus unsorted hASCs. * indicates p ≤ 0.05 via 

Student’s t-test. Error bars represent SEM. 

 
 



 



Supplementary Figure 6: Need for allogenic cell sourcing, treated wound vascularity, and 

demonstration of rapid subpopulation enrichment of hASCs via magnetic assisted cell sorting 

(MACS). (a) Unlike healthy ASCs, enrichment of diabetic mASCs failed to improved secondary 

fibroblast collagen production. (b) Diabetic wounds treated with enriched mASCs demonstrate robust 

vascularity immediately after closure via immunohistochemical staining for the endothelial cell marker 

CD31. Representative images; scale bar = 100μm. (c) Flow cytometic analysis of unsorted and 

subpopulation enriched and depleted hASCs via dual-antibody MACS confirms the ability to efficiently 

and rapidly isolate the identified hASC subpopulation for potential clinical application (%’s reported 

represent fraction of cells from the parent gate). Error bars represent SEM. 



 



Supplementary Figure 7: Whisker plots. (a) Whisker plots presenting raw qPCR cycle threshold values 

for each gene across all cells for the initial single-cell gene distribution subpopulation analysis of 

hASCs. Informed by the n= 386 surface marker screen, high copy number, differentially expressed 

surface markers (>5 and <95% cell expression, with a cycle threshold [Ct] < 21) were preferentially 

included to distinguish biologically important cell subsets, in addition to selected control and cell-cycle 

related probes (full gene list available in Supplementary Table 2). Individual dots represent single 

gene/cell qPCR reactions, with increased cycle threshold values corresponding to decreased mRNA 

content. Cycle threshold values of 40 represent failed amplifications. (b) Whisker plots for functionalized 

single-cell gene distribution analyses of unsorted and enriched hASCs (gray = hASCs, red = positively 

selected cells, and blue = negatively selected cells). Genes specifically relating to tissue regeneration, cell 

stemness, survival, and proliferation were chosen, in addition to selected control and surface marker 

related probes (full gene list available in Supplementary Table 3). (c) Whisker plots for single-cell gene 

distribution analyses of mASCs (black = healthy mASCs, dark gray = aged mASCs, and light gray = 

diabetic mASCs). Genes specifically relating to tissue regeneration, cell stemness, survival, and 

proliferation were chosen, in addition to selected control and surface marker related probes (full gene list 

available in Supplementary Table 4). 

 

 

 



 
Significance determined via Kolmogorov-Smirnov analysis. 



 



 
 



 


