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Chemical modification epigenetically 'renews' 
old human adipose derived mesenchymal stem 
cells and improves their differentiation into 

hepatocytes and osteoblasts 

   
   

  
 

Proceedings of 6th Annual Meeting of the Germany Society for Stem Cell Research;  
Published online 10 Jun 2012 

 

JSRM/Vol8 No.2, 2012; P121 

JSRM Code: 008020700091 

1
Department of Traumatology, Klinikum rechts der Isar, TU München, Germany, Munich, Germany, 

2
Scottish Centre for Regenerative Medicine, 

University of Edinburgh, Edinburgh, United Kingdom, 
3
BG Trauma Hospital Tübingen, Eberhard Karls University Tübingen, Tübingen, Germany 

X. Yan
1
, C. Seeliger

1
, P. De Sousa

2
, L. Schyschka

1
, U. Stöckle

3
, S. Ehnert

3
, A. Nüssler

3
 

Proceedings of the 6th Annual Meeting of the 
Germany Society for Stem Cell Research 

Objective:  
 

Adipose derived mesenchymal cell (Ad-MSCs) is a 
promising source for autologous cell therapy because of 
their safety and lower risk of tumorogenesis. But Ad-MSCs 
from old donors are less pluripotent and do not proliferate 
as good as the ones from young donors. We previously 
found this age-related loss of capacity had a link to the 
epigenetic and pluripotency status, and consequently lead 
to their lower hepatic and osteogenic differentiation 
capacity. The aim of the present study was to find out 
whether old Ad-MSCs could be modified epigenetically by 
5-Azacytidine (AZA) or BIX 01294 (BIX) to improve their 
biological function after differentiation into hepatocyte or 
osteoblasts like cells. 
 
Material and methods:  
 

Ad-MSCs were isolated from abdominal adipose tissue of 
young (≤45yrs) and old (>45yrs) donors according to the 
ethical guidelines of TU Munich. Each group was 
pretreated with AZA (5, 20 µM) and BIX (0.1, 0.2 µM) over 
24 and 48 h and then analysed immunocytochemically for 
genomic distribution of 5-methylcytosine and 5-
hydroxymethylcytosine and expression of pluripotency 
genes ((Oct4, Nanog, Sox2, c-Myc) and TET oncogenes 
(1, 2, 3) responsible for hydroxymethylation. To verify 
differentiation potential into hepatic and osteogenic 
lineages, specific enzymatic and metabolic parameters 
were tested post in vitro differentiation. This included 
assessment of CYP activity, urea production and alkaline 
phosphatase activity for hepatic function and Alizarin Red 
and von Kossa staining for osteoblast-like structure.   
 
Results:  

Both AZA and BIX treatment significantly decreased the  
 
 

global DNA methylation of Ad-MSCs, most prominent in  
cells derived from old donors (AZA caused a decrease by 
30%, BIX by over 60%). At 48h treatment of AZA and BIX 
led to an increase of TET1 expression and a higher 5-hmC 
level in AdMSCs, which was associated with changes in 
the expression of pluripotency related genes: BIX 

treatment gave rise to a significant (p< 0.05 vs. 
untreated) elevated Nanog, c-Myc and Oct4 
expression in 'old` Ad-MSCs. Furthermore, 
pretreatment of 'old' Ad-MSCs with AZA or BIX and a 
subsequent differentiation into hepatocyte or 
osteoblast-like cells resulted in a significant 
improvement of function and activity of liver and 
bone-related markers: pretreated hepatocyte-like-
cells demonstrated an elevated urea and glucose 
metabolic capacity as well as Phase I/II enzyme 
activity. In some cases AZA/BIX-treated cells even 
reached similar CYP450 activities and urea levels as 
seen in primary human hepatocytes. Similarly, AP 
activity, Alizarin Red and von Kossa staining in 
osteoblast-like-cells from old donors were found 
improved in comparison to non-AZA/BIX-treated 
cells. 
 
Conclusion:  
 
AZA and BIX treatment seems to be a promising 
approach to modify human Ad-MSCs from old donors 
up to the level of cells from young donors.This 
approach would be safer because it avoids viral 
transfection as used in iPS technology thus reducing 
the risk of tumorogenesis  
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