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background
Genomic DNA isn’t just a tangled mess in the nucleus. It’s 
nicely packaged,wrapped around spools made of histone 
octamers and called nucleosomes, which are further bundled 
together as chromatin. Nucleosomes must be pretty tightly 
packed to fit in the nucleus, so not all genes are accessible to 
polymerases and transcription factors at all times. Post-translational 
modifications (PTMs) of histones help to dynamically modifications (PTMs) of histones help to dynamically regulate this accessibility.

If you could tracelessly install specific PTMs into specific types of histones in a 
cell, you could start to isolate the effects that these marks have on the
regulation of gene expression. Like, what effect does acetylation of this lysine 
have on chromatin structure and which genes get expressed? That sorta thing. 

hypothesis

approach

results

Using the method of split intein-mediated protein trans-splicing, chemically-modified protein sequences were added to 
histone H2B or C-terminal truncated H2B expressed in situ with an N-terminal intein appended to the C terminus. A 
fluorophore/quencher pair showed that reaction only occurs in the nucleus, HA tagging specifically pulled out genes 
known to be in accessible regions, and installation of ubiquitin led to expected increases in methylation of a lysine.
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Mission: infiltrate 
intact cell. deliver 

fluorophore to 
H2B-ninja. keep 
quenched until 

installed.

status: accomplishedstatus: accomplished

mission: infiltrate nucleus.
deliver HA tag to 

accessible h2b-ninja.

 
status: accomplished

Mission: infiltrate 
nucleus.deliver 
ubiquitinated C-terminal
peptide of H2b to 
truncated h2b-ninja
Status: accomplished

Use split inteins to splice together 
truncated histone H2B with chemically 
modified  (ubiquitinated) H2B tail. HA tag 
and a fluorophore/quencher pair were 
used as proof of principle. HA tag was 
also used to map accessible regions. 

Buried ninja 
can’t react. H2B ubiquitinaation 

increases a specific 
lysine methylation 
event by 2-fold.

Fluorescence is only seen in the nucleus!
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