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Abstract 

For the nucleosome interactome screen, a biotinylated nucleosome 
library, bearing mutations collectively disrupting the entire nucleosome 
disk surface, was used as bait in pulldowns from mouse embryonic 
stem cells nuclear lysates. Nucleosome binding proteins were 
trypsinized and labeled with isobaric mass tags for LCMS analysis.


Biotinylated Nucleosome library

I. Determine if the acidic patch is a hot spot for nucleosome binding.
II. Identify if other hot-spots exist.
III.Characterize novel nucleosome interactions.

Objectives 

Experimental design 

Selected results
Nuclear proteins bind chromatin to execute and regulate genome-
templated processes. While studies of individual nucleosome 
interactions have suggested that an acidic patch on the nucleosome 
disk may be a common site for recruitment to chromatin, the 
pervasiveness of acidic patch binding and whether other nucleosome 
binding hot-spots exist remain unclear. Here we report a 
comprehensive nucleosome affinity proteomics screen to define the 
nucleosome interactome and to establish universal principles for 
nucleosome recognition. Overall, our interactome screen illuminates a 
highly competitive nucleosome binding hub and pairs about 300 
proteins engaged in diverse nuclear processes with specific 
nucleosome surface requirements. 


Nucleosome affinity proteomics 
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Pervasiveness of acidic patch binding
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Selected acidic-patch binding protein hits

*DEK is dependent on all but Nuc4 and Tfip11 and Actr6 are dependent on Nuc1 and Nuc3.

Conclusions

• over 50% of nucleosome binding proteins
requires the acidic patch

• two acidic patch adjacent patches (yellow and
green) contribute to nucleosome recognition
but largely in acidic patch dependent manner
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Volcano plots show nucleosome binding changes in each 
disk patch mutant nucleosome relative to WT nucleosomes. 
Horizontal and vertical lines designate 5% FDR and 1.4-fold 
change significance thresholds, respectively. Protein hits 
with significantly decreased binding are highlighted with 
blue background. Graph on the right summarizes changes 
in binding to mutant nucleosomes.

Upset plot showing number of 
significantly decreased proteins in 
subsets of mutant nucleosomes, listed 
below, demonstrates that ~80% of 
proteins that recognize patches 2 and 3 
(yellow and green) are also dependent 
on the acidic patch.
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