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Guanine-rich nucleic acids can form stable secondary structures called G-quadruplexes (GQs). 

Over 700,000 sequences in the human genome and about 13,000 in the transcriptome can 

form GQs. These sequences are highly conserved and mainly located in func onally ac ve 

regions of the genome. They are involved in key processes such as replica on, transcrip on, 

transla on, DNA repair and chroma n remodeling. An important and yet unanswered ques on 

is how GQs fold and unfold in cells. Hundreds of GQ-binding proteins have been iden fied in 

na ve chroma n using chemical probes and affinity purifica on coupled to mass spectrometry. 

However, this method cannot dis nguish direct GQ interactors from coprecipitated proteins 

located in proximity. In addi on, the technique measures cell popula on means and not single-

cell values, making it difficult to assess the frequency and distribu on of GQ interac ons and to 

link them with cellular processes.   

Our goal is to develop a GQ proximity liga on assay (GQ-PLA) to detect GQ-protein interac ons 

in single cells using microscopy. In our assay, the GQ structures will be labeled using clickable 

GQ ligands func onalized with a hapten and poten al GQ protein partners will be recognized 

using specific an bodies. If the GQ and the target protein are close enough (distance < 40 nm), 

we will observe fluorescent signals within the cell. The assay will first be op mized and 

validated using various experimental techniques, including siRNA-mediated deple on of GQ 

interac ng proteins. We will then use GQ-PLA to determine whether GQprotein interac ons 

occur in cells during specific DNA transac ons (such as replica on or transcrip on). We also plan 

to analyze whether GQ-protein interac ons occur in specific genomic regions such as 

telomeres. This project will contribute to shed light on the func onal relevance of GQs and 

provide a basis for further explora on in cellular biology and poten al therapeu c applica ons.  
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