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Little is known about the processes by which 
cancer stem cells arise in the different tissues. 
Our analysis of aggressive squamous cell 
carcinomas (SCCs) of the salivary gland in 
human patients suggested a lspecific link to 
the Wnt/b-catenin and Bmp signalling 
systems. Using a genetically modified strain of 
mouse in which Wnt signalling is up-regulated 
and Bmp is suppressed, we found that Wnt/b-
catenin promotes the transformation of normal 
stem cells into cancer stem cells through an 
epigenetic mechanism. Mouse SCCs contained 
high numbers of CD24+CD29+ cancer stem 
cells. As few as 500 of these cells sufficed to 
cause tumours in NOD/SCID mice. This 
contrasts mice in which only one of the 
signalling systems was altered albeit high 
numbers of stem cells and efficient tissue 
regeneration, they had no apparent tumours. 
We discovered that the difference of normal 
compared to cancer stem cells in the salivary 
gland is an up-regulation of specific 
pluripotency genes, e.g. Dppa5, as well as a 
global changes in trimethylated Lysine 4 and  
 

 
27 of histone 3. This indicates an increase of 
active chromatin and a decrease in the  
repressive form, which suggests a mechanistic 
explanation for the change of cell fate. Cancer 
stem cells of the salivary gland grow as non-
adherent spheres and retain the capacity for 
differentiation if b-catenin is inhibited. This 
depends on repressive chromatin, as shown by 
the fact that 5-azacytidine or HDAC-inhibitors 
restore stemness. Our data opens new 
strategies for future cancer therapies in 
humans.  
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