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Guanine-rich nucleic acid sequences have a propensity to form G-quadruplexes (G4). It was
reported that G4 DNAs, containing structured loops (stem-loop), fold faster than G4s that not
containing structured loops. Interestingly, it was found that the stem-loop-containing
quadruplex sequences (SLQS) located 48,508 places in genic/promoter regions of the human
genome”, and thus SLQS have the potential to participate in various biological reactions.
Although the thermodynamic behaviors of stem-loop G4 in various environment have been
extensively studied, little have been known about stem-loop G4 folding kinetics. In this study,
we calculated the folding rate constants stem-loop G4s with systematically altered stem-loop
region sequences. It was found that less stable stem-loops reduced the reaction rate constant
and thermal stability of the entire G4 structures. These results suggest the stem-loop region is
one of dominant elements in the G4 folding mechanism.
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Figure 1. Scheme of (A) structured loop G4 (stem-loop
G4) and (B) unstructured loop G4.
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