
49

Global hyperactivation of enhancers stabilizes 
human and mouse naive pluripotency through 
inhibition of CDK8/19 Mediator kinases 
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FIGURE 1
Capturing naïve stem cell 
pluripotency with CDK8/19 kinase 
inhibitors. Mouse blastocyst at 
embryonic day E3.5-4.5 stained for 
the pluripotency markers GATA6 
(red), NANOG (green) and CDX2 
(magenta). Photo courtesy of Cian 
J. Lynch, IRB Barcelona, Spain.

Cell plasticity is a property by which a cell can acquire 
di0erent and reversible identities. This is essential for 
embryonic development and is also exploited in several 
pathologies including cancer, as tumor cells use this 
property to evade therapy and colonize distant organs.
Pluripotent stem cells (PSCs) can transit between 
di0erent cell plasticity states in vitro, re2ecting 
developmental changes in the early embryo. Until now, 
PSCs could be stabilized in the so called naïve pluripotent 
state by methods that include inhibition of external 
di0erentiation stimuli, particularly FGF–MEK signaling. 
In this work, the authors showed that multiple features 
of the naïve state in human and mouse PSCs can 
be recapitulated solely by chemical inhibition of the 
CDK8 and CDK19 kinases. Mechanistically, inhibition 
of CDK8/19 removes their ability to repress the 
Mediator complex, which increases the recruitment of 
RNA polymerase II to promoters and enhancers and 
stabilizes the naïve gene expression program. 
This groundbreaking study revealed for the 1rst time 
that internal regulation of the profound mechanisms 
that regulate gene expression programs can drive naïve 
pluripotency in stem cells and inhibition of the CDK8/19 
kinases is key to this process. These principles may 
apply to other contexts of cellular plasticity and have 
future implications in regenerative biology and cancer.
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