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Notch signaling is a pivotal mechanism 
throughout development, controlling cell 
lineage decisions in a cell-context dependent 
manner. Notch ligand binding, located on a 
neighboring cell, results in the consecutive 
cleavage of the Notch receptor by an ADAM 
protease and γ-secretase, followed by the 
release of the intracellular domain of Notch 
(NIC), which translocates then into the nucleus 
and converts the RBP-J repressor into an 
activator of Notch target genes. Although the 
cell-context dependency has been proposed for 
a long time, little is known about which target 
genes are affected in which cell type and how 
the cell-context dependency is mediated 
mechanistically. Here, we employed a 
Tamoxifen-inducible Notch1 system in 
embryonic stem cells at different stages of 
mesodermal differentiation combined with 
genome-wide transcriptome analysis and 
qPCR verification. Furthermore, using this 
system we were able to screen for potential 
direct targets using the protein synthesis 
inhibitor cycloheximide. Our results revealed 
that a large number of the identified target 
genes are unique for the cell type and vary 
highly in dependence of other signals. Among 
the potential direct Notch1 targets are, in  

 
addition to the known direct Notch1 target 
genes of the Hes and Hey family, key 
regulatory transcription factors such as Sox9, 
Pax6, Runx1, Myf5 and Id proteins that are 
critically involved in lineage decisions [1]. 
Activation of target genes by Notch1 is 
associated with the presence of activating 
histone modifications and strongly correlates 
with bivalent domains at RBP-J sites of 
promoters of these genes. Furthermore, 
increasing H3K4 methylation by the LSD1 
inhibitor Tranylcypromine (PCPA) positively 
influences Notch1 induction, and alters the 
chromatin status of the promoters of Notch1 
target genes. Thus, we propose that the cell-
context dependency of Notch target genes is 
determined by a chromatin configuration 
poised for activation and that Notch signaling 
determines lineage decisions and expansion of 
stem cells by directly activating both, key 
lineage specific transcription factors and their 
repressors (Ids and Hes/Hey proteins). 
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