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DNA forms various higher—order nucleic acid structures in addition to the right—handed helix, including hairpin
structures, left—handed helix (Z-DNA), triplexes, and G—quadruplexes (G4). Among these structures, G4 has been
implicated in crucial genomic functions, including transcription, replication, genome stability, and epigenetic
regulation. However, direct observation of G4 dynamics within tissues remains a challenge.

In this study, we analyzed the spatiotemporal dynamics of G4 formation during liver regeneration using
immunohistochemistry with a G4-specific antibody. Specifically, 70% partial hepatectomy (PHx) was performed on
mice, and liver tissues were collected at 24, 36, 48, 72, 120, and 168 hours after PHx, followed by paraffin
embedding and sectioning. Co—localization of G4 formation with markers of cell proliferation, including Cyclin D1,
EdU, Cyclin A2, and phospho—histone H3S10, was examined. Analysis of the G4 formation during liver regeneration
revealed that G4 signals peaked at 36 hours after PHx and co—localized with EdU, which is incorporated into cells
during the DNA synthesis (S) phase. Furthermore, the detected G4 signals were predominantly localized in
hepatocytes within the midlobular zone (zone 2). These findings elucidate the /n vivo dynamics of G4 formation
during liver regeneration and suggest that G4 structures play a crucial role in the regulation of cell proliferation.




