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Abstract: G—quadruplex (G4) is a special secondary structure of nucleic acid first observed in vitro. G4 of
genomic DNA regulates chromatin structure and state in a variety of ways. It plays an important role in DNA
replication, gene transcription, chromatin conformation change and other biological processes. Herein, the
basic structural characteristics and functions of G4 DNA (G4-DNA) were summarized. The interaction be—
tween G4 and chromatin structure was mainly reviewed, including the enrichment of G4 in the open region
of chromatin, the interaction between G4 and epigenetic modification, and the effect of G4 on the higher
structure of chromatin. The research in the relationship between G4 and chromatin structure can help further
explore the functions of G4, understand the relationship between G4 and diseases, and carry out new drug
research with G4 as a target.
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Fig.1 G4 structure diagram (created with BioRender)

From left to right are diagram of the chemical structure of G-tetrads, simplified diagram of G-tetrads, and diagram

of G4 structure. “n” is the number of G—tetrads.
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Fig.2 Intramolecular G4 (left) and intermolecular G4 (right) structure diagrams (created with BioRender, according to

Reference [11])
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Fig.3 Interaction between G4 and chromatin structure (created with BioRender)

(A) G4 is enriched on the open region of chromatin; (B) G4 on CpG islands can recruit DNMTI, inhibit its activity and regulate
the level of DNA methylation; (C) NME2 on the hTERT promoter relies on the G4 structure to recruit the repressor complex
REST-LSD, remove H3K4 methylation and inhibit gene expression; (D) Schematic diagram of the spatial structure of chromatin.
G4 interacts with transcription factors to contribute to the formation of chromatin loops. The significant enrichment of G4 at the
TAD boundary indicates that G4 can affect the segmentation ability of the TAD boundary.
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