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Introduction:  

With aging, the gain of fatty tissue in the bone 

marrow and the concomitant loss of bone mass 

are inversely related. Transdifferentiation of 

(pre-)osteoblasts is likely to contribute to the 

fatty degeneration. Elucidation of the hitherto 

unknown molecular mechanisms initiating this 

process could help to address novel 

therapeutic targets that inhibit adipogenesis 

and enhance osteogenesis. After establishment 

of a cell culture system of human 

mesenchymal stem cells (MSCs) that allows 

for transdifferentiation of (pre-)osteoblasts 

into adipocytes and vice versa, we aimed here 

to identify gene products that initiate 

transdifferentiation. 

Material and Methods:  

Isolation of MSCs, adipogenic and osteogenic 

(trans)differentiation, cytochemical staining 

and mRNA expression analyses were 

performed using standard methods. RNA was 

isolated 3 h and 24 h after initiation of 

adipogenic transdifferentiation of pre-

osteoblasts as well as of osteogenic 

transdifferentiation of adipocytes and used for 

Affymetrix microarray analyses. Duplicate 

microarray analyses were evaluated by signal  

 

log ratios and change p-values and re-

evaluated by RT-PCR. 

Results:  

Reproducible and often reciprocal regulation 

patterns for adipogenic and osteogenic 

transdifferentiation were observed for 414 and 

922 genes, respectively. A combined 

evaluation of all 16 GeneChips was enabled 

by the development of a bioinformatic scoring 

scheme that ranked regulated genes according 

to their potential relevance for initiation of 

transdifferentiation taking reproducibility, 

high degree of regulation and distinct 

reciprocity between both transdifferentiation 

directions into account. Members of Wnt, IGF 

and FGF signaling were detected amongst the 

highly ranked gene products. Functional 

examination of FGF1 as one of the highly 

ranked potential key factors confirmed its 

inhibitory effect on adipogenic 

transdifferentiation as expected by microarray 

results. 

 

 

 



JS
RM

www.p
ub

ste
m

ce
ll.c

om

 
Journal of Stem Cells & Regenerative Medicine 

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

JSRM/002010700112/May16, 2007. 

 

JSRM/Vol2 No.1, 2007; p152-153                                                         - 153 -                                                                         Vol2 Issue1        

Discussion and Conclusions:  

The identification of potential key molecules 

associated with transdifferentiation of 

osteoblasts and adipocytes was enabled by the 

combination of Affymetrix software and 

further bioinformatic analysis. The principle 

usability of our ranking was proven by the 

positive functional testing of FGF1. Further 

functional examination of individual, highly-

ranked genes with reciprocal regulation in the 

different transdifferentiation directions could 

uncover novel signaling pathways and factors, 

which initiate these processes. 

 

 

 
 

 


