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Histone modification reader domains (HMRD)

Modified from: Su Z, Denu JM. Reading the Combinatorial Histone Language. ACS Chem Biol. 2016



Microscopic Imaging of the 
Epigenetic Landscape (MIEL) 

Farhy C, Hariharan S, Ylanko J, Terskikh A, et al. Improving drug discovery using image-based multiparametric 
analysis of the epigenetic landscape. Elife. 2019
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LiveMIEL

Genetically encoded epigenetic probes (GEEPs)



Enhancers and super-enhancers

Modified from Wang X, Cairns MJ, Yan J. Super-enhancers in transcriptional 
regulation and genome organization. Nucleic Acids Res. 2019



GEEPs design

*

*Due to the low affinity of HMRDs, a dimerizing fluorescent protein is used.
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H3K4me1 antibody staining

Experiment: DPF3_Katushka
Pearson's R value (no threshold): 0.78* 

HEK cells transfected 
with DPF3_Katushka

HEK cells stained 
with H3K4me1 AB Merge

*Analysed with Coloc 2; https://imagej.net/Coloc_2HEK cells transfected 
with MPP8_Katushka

HEK cells stained 
with H3K4me1 AB Merge

Negative control: MPP8_Katushka
Pearson's R value (no threshold): 0.19*

https://imagej.net/Coloc_2


DPF3-Katushka FRAP*
(Fluorescence recovery after photobleaching)

*Averaged by 7 cells
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Bi-GEEPs for super-enhancers
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HEK 293T cells transfected with H3K27ac-binding domains 
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Conclusions 

1. GEEPs based on DPF3 reader domain provide fluorescent patterns 

representing H3K4me1;

2. GEEPs for H3K27ac epigenetic landscape has proven to be more tricky 

and are yet to be developed;

3. These GEEPs can be successfully used alongside with other probes in 

various research applications in live cells;

4. Fluorescent GEEPs based on reader domains provide a fine alternative 

for antibody-based research, including the MIEL method allowing to 

assess epigenetic landscape dynamics.
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