
JS
RM

www.p
ub

ste
m

ce
ll.c

om

 
www.pubstemcell.com                                       JSRM/Vol2 No.1, 2007; p167 

Copyright © Journal of Stem cells and Regenerative medicine. All rights reserved 

JSRM/002010700122/May16, 2007. 

 

JSRM/Vol2 No.1, 2007; p167                                                                - 167 -                                                                         Vol2 Issue1     

 

  Proceedings of German Society for Stem Cell Research (PGSSCR) 

 

 

Impact of donor age on functional behaviour and protein expression 

pattern of mesenchymal stem cells 

 
Kaper G

*#
, Mao L+, Geisler S

*#
, Duda GN

*#
, Klose J

+#
 

_____________________________________________________________________ 

 
*Musculoskeletal Research Centre Berlin, Charite-Universitatsmedzin Berlin, Germany 
+Department for Human Genetics, Charite-Universitatsmedzin Berlin, Germany 
# Berlin-Brandenburg Centre for Regenerative Therapies 

 

Published online on 16 May 2007 

_____________________________________________________________________ 

Bone is a unique and highly regenerative 

tissue in vertebrates. The process of bone 

healing and regeneration is thought to be 

influenced by the action of mesenchymal stem 

cells (MSCs). It is known from clinical and 

animal studies that the regeneration potential 

of bone decreases with age. Therefore, the aim 

of this study was to analyse the relationship 

between donor age and the functional 

behaviour of MSCs. In addition, the 

underlying molecular mechanisms were 

investigated by proteome analysis. 

MSCs were obtained from 3 weeks (yMSCs) 

and 12 month (oMSCs) old male Spraque 

Dawley rats. Cells were isolated from bone 

marrow of the femoral and tibial bones, and 

selected by plastic adherence. MSCs were 

characterised by flow cytometry (CD44+; 

CD73+, CD90+ and CD45-). The numbers of 

colony forming units (CFUs) were determined 

four days after isolation. The migration 

capacity was measured in a modified Boyden 

chamber assay. Senescent cells were identified 

by their s-galactosidase activity. The 

osteogenic differential potential was analysed 

by measurement of alkaline phosphatase (AP) 

and the matrix mineralization (Alizarin Red)  

after incubation in osteogenic medium. The 

proteomes of yMSCs and oMSCs after 

cultivation in expansion media and after an  

 

osteogenic stimulus were investigated by high 

resolution 2D-PAGE followed by mass 

spectrometric protein identification as 

described by Klose and colleagues. 

No difference in the MSCs typical surface 

marker profile was observed between yMSCs 

and oMSCs. In contrast, total number as well 

as number of AP-positive CFUs was 

significantly decreased in old animals. The 

migration capacity of oMSCs was lower than 

that of yMSCs. Proliferation and 

differentiation capacity of MSCs were 

independent of donor age. Higher passage 

cultures of oMSCs contained higher numbers 

of senescent cells. The proteome analysis of 

low passage oMSCs and yMSCs demonstrated 

differential expression of 34 proteins 

(expansion medium) and 64 proteins 

(osteogenic medium). According to functional 

annotation clustering, age related molecular 

function were associated with cytoskeleton 

organization and antioxidant defence. Notably, 

potential target proteins were found which are 

known to be associated to bone physiology.  

In summery, we could show that MSC 

number, function as well as protein expression 

changes with the donor age. Results might be 

relevant for the development of innovative 

therapies. 


