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 Background: Chromatin higher order structure has been for decades a matter of debate, mainly 

due to its mesoscale nature, which precluded its accurate analysis by optical microscopy, while electron 

microscopy studies rendered controversial results reflecting highly dynamic and heterogeneous DNA 

folding prone to sample preparation artifacts. On the other hand, lack of adequate tools for nondestructive 

yet selective staining of DNA as a whole, and specific chromosomal loci in particular, added another layer 

of uncertainty to the fuzzy picture of how DNA is organized in the cell nucleus. 

 Methods: Here we propose an approach for specific labeling of endogenous chromosomal loci 

compatible with the direct visualization of DNA folding motifs at near native conditions by cryo-electron 

tomography. The approach is based on use of tagged DNA-binding proteins for mapping chromosomal 

loci, with subsequent introduction of Nanogold-conjugated ligands into the cell nuclei by microinjection 

(Fig.1).  

 

Fig. 1. Flowchart of in vivo Nanogold labeling of endogenous chromosomal loci for cryo-ET. 



 

 Results: Our preliminary data demonstrated feasibility of above-mentioned approach with a set of 

DNA-binding tools (LacO-lac-rep system, TALEs, dCas) tagged with GFP, 6His and subsequent 

detection with anti-GFP antibodies, GBP, or Ni-NTA, conjugated with 1.4-nm gold. The passage to the 

cryo-ET would require further development of robust 3D-CLEM tools for location of target loci and 

lamella preparation with cryo-FIB.  

 Conclusion: A combination of nondestructive in vivo labeling of endogenous chromosomal loci 

with correlative cryo-FIB – cryo-ET would open new perspectives to our efforts to understand how 

genome is organized and functions in living cells. 
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