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Introduction.Introduction.Introduction.Introduction. Mesenchymal stem cells (MSCs) can be harvested from human adipose tissue and differentiated into bone, cartilage, and fat, as 
well as towards a putative endothelial phenotype. Our current interest is the stimulation of osteogenic and endothelial differentiation of MSCs 
for use in tissue regeneration research. However, heterogeneity between donors, dependence of cellular properties on passage number, and 

limited life span of in vitro MSC cultures present major hurdles for reproducible experiments. 
 

Therefore, we aimed to establish immortalized MSC populations with wellTherefore, we aimed to establish immortalized MSC populations with wellTherefore, we aimed to establish immortalized MSC populations with wellTherefore, we aimed to establish immortalized MSC populations with well----characterized properties that can provide a steady supplcharacterized properties that can provide a steady supplcharacterized properties that can provide a steady supplcharacterized properties that can provide a steady supply of homo-y of homo-y of homo-y of homo-
geneous cells for geneous cells for geneous cells for geneous cells for in vitroin vitroin vitroin vitro work. work. work. work.    
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Experimental Procedures and Results. Experimental Procedures and Results. Experimental Procedures and Results. Experimental Procedures and Results. The immortalizing gene human telomerase / 
reverse transcriptase (TERT), alone or in combination with the oncogenes Bmi-1 or 
SV40 large T antigen (TAg), was introduced by Cre/LoxP-excisable lentiviral vectors 
(Fig.1Fig.1Fig.1Fig.1) into human adipose tissue-derived MSCs from a single donor. Cre-mediated 
excision of the transgene was tested in LoxP-GFP-expressing MSCs (Fig. 2Fig. 2Fig. 2Fig. 2).  
 
The resulting transgenic populations TERT, Bmi+TERT and TAg+TERT, as well as the 
parental wild type MSC, were characterized by: A, A, A, A, immunofluorescence; red and 
green: transgenes as indicated, blue: DAPI; BBBB, phase contrast microscopy; CCCC, 
karyotyping; DDDD, flow cytometry for standard MSC markers. Integrated proviral copy 
numbers were determined by qPCR (see Table 1Table 1Table 1Table 1). 
 
Expression of the transgenes was also verified by RT-qPCR (Fig.3Fig.3Fig.3Fig.3). Telomerase 
activity was measured by TRAPeze assay (Fig.4Fig.4Fig.4Fig.4). Proliferation rate was assessed by 
resazurin conversion assay (Fig.5Fig.5Fig.5Fig.5). 
 
Finally, wild type and immortalized MSCs were subjected to osteogenic differentia-
tion. EEEE, Alkaline phosphatase (ALP) upregulation as measured by FACS, left: control 
WtMSC (no osteogenic diff.), right: osteogenic medium for 28 days. FFFF, Alizarin red 
staining after 28 days of osteogenic induction. 
 
Results are summarized in Table 1.Results are summarized in Table 1.Results are summarized in Table 1.Results are summarized in Table 1.    
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Table 1Table 1Table 1Table 1    

ConclusionsConclusionsConclusionsConclusions....    Since our cell lines have been subcultured over 30 times and show no sign of senescence, immortalization has probably been 
achieved. Bmi+TERT MSCs have maintained close-to-native MSC features and may be utilized in differentiation experiments. TAg+TERT cells, 
on the other hand, have become highly proliferative and lost differentiation potential. We are now exploring potential applications, as well as 

de-immortalization by removal of the transgenes. 
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