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Summary  
 

Pluripotency is a central feature of stem and cancer cells. This feature enables cancer cells to self-renew and 
trans-differentiate. In this editorial, it is hypothesized that in cancer cells synchronized events rather than segmented 
procedures may lead to pluripotency.  
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The state of pluripotency is operationally 

defined by self-renewal and a capacity to 
differentiate into multiple lineages. However, 
numerous features have also been discovered that 
contribute to pluripotency and immortality. These 
features include high level of transcription, open 
chromatin and nuclear organization, re-expression 
of telomerase, activation of c-myc network, activity 
of specific transcription factors, and utilization of 
certain cell signaling pathways. In certain 
pluripotent states like what is existent in primordial 
germ cells, some other features like migratory 
behavior has also been observed.   
Recent findings indicate that cancer cells and 
pluripotent cells (embryonic stem cells, adult stem 
cells, and primordial germ cells in some in vitro 
conditions) possess and use similar features. It 
seems that features of open organization of 
chromatin and increased level of transcription are 
shared between cancer and pluripotent cells 
(Dehghani et al., 2005, Efroni et al., 2008, Gaspar-
Maia et al., 2011). Similarly, the increased activity 
of stemness transcription factors has been 
documented in both cancer and stem cells 
(Apostolou et al., 2012, Liu et al., 2013). On the 
other hand, the myc regulatory network frequently 
known for its involvement in cancer is also 
characterized to be a major player of pluripotency  
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(Hurlin et al., 2013, Hirasaki et al., 2013, Chappell 
et al., 2013, Hann et al., 2014).  With these 
similarities in mind and considering that cancer 
cells partially fulfill the requirements for the 
operational definition of stem cells, ability to self-
renew and trans-differentiation into different cells 
(Sabe et al., 2011, Barneda-Zahonero et al., 2012, 
Shekhani et al., 2013), the important question that 
arises is that if the pluripotency feature is necessary 
for the cancerous nature of cancer cells, and 
whether this feature ever contributes to the 
pathogenesis of cancer. 
Becoming a cancer cell is a much more coordinated 
and synchronized phenomenon that could be 
justified only by segmented cellular events such as 
mutations, cell-cycle control defects, and 
disengagement of apoptotic mechanisms. Inspired 
by Gottfried Wilhelm von Leibniz, the 17th century 
philosopher, there could be a pre-established 
synchronization and harmony among different 
features in order to reach a specific state of activity 
or a specific nature like cancer. Perhaps it is a 
harmony and synchronization between different 
features that provides a new identity for cancer 
cells. This is in prominent contrast to the idea that it 
is a disharmony and dysregulation that brings about 
cancer. If after all cancer is the result of a harmony 
of selected cellular features and abilities, there will 
be no doubt that the stemness and pluripotency is 
one of the most central features of cancer, which is 
actively regulated in sync with other cellular 
features.    
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