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Gene regulation occurs in the context of chromatin, the complex of DNA and 

histone proteins that makes up nucleosomes, where linker histones stabilize a 

repressive, closed configuration. A distinct combination of transcription factors 

is necessary to elicit cell fate changes in embryonic development and cellular 

reprogramming. Within each group of fate-changing transcription factors, a 

subset called “pioneer factors” are dominant in their ability to engage silent 

chromatin and recruit other transcription factors, thereby imparting a new 

function to regulatory DNA sequences. However, the molecular mechanisms by 

which pioneer factors open chromatin remains unclear. Here we demonstrate 

that a pioneer factor FoxA, but not ATP-dependent chromatin remodelers, 

opens chromatin compacted with linker histones, which then allows chromatin 

remodelers to further open chromatin. We identified a chromatin opening 

domain in FoxA C-terminus that potentially interacts with core histones. When 

we deleted the chromatin opening domain in the mouse FoxA2 genomic locus, 

but kept the other FoxA2 parts intact, including the DNA binding and 

transactivation domains, chromatin opening and embryonic development were 

markedly affected. These studies provide mechanistic insight into chromatin 

opening and can ultimately enhance our ability to control chromatin state at 

will. 
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