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The expansion of G4C, repeats on C90rf72 is focused on as a cause of amyotrophic lateral
sclerosis (ALS) and frontotemporal dementia (FTD). It was reported that the accumulation of
RNAs transcribed from C90rf72 and dipeptide repeats translated from the RNA cause
cytotoxicity and leads to neurodegenerative disease. Previous studies suggested that liquid-
liquid phase separation occurs when only dipeptide repeats or only RNAs accumulate. On the
other hand, RNA of G4C; repeats forms parallel-type G-quadruplex, and we hypothesized that
the RNA G-quadruplex promote the accumulation.!” In this study, we investigated that
interactions of RNA G-quadruplex consisting of r(G4C»)s with dipeptide repeats of Gly-Arg
((GR)g), Gly-Ala ((GA)s), Gly-Pro ((GP)s) using molecular dynamics (MD) simulations and
electronic state calculations by fragment molecular orbital method (Figure 1).

Our MD simulations showed that (GR)s bound to the G-quadruplex remained in the same
position on the backbone until the end of MD simulations. Electronic state calculations for
these structures indicated that interactions between RNA G-quadruplex and (GR)s were
dominated by electrostatic energy, which is due to
electrostatic interactions and hydrogen bonds. On . © *L[(N”j)i*
the other hand, (GA)s and (GP)s formed not only o oL
their clusters but also with RNA G-quadruplex.

The MD calculations were also performed for the
two RNA G-quadruplexes of r(GsC,)s and the
dipeptide repeats. The results showed that RNA G-
quadruplexes formed their cluster not only by

stacking interactions between G-quartets but also

interactions between loop bases. We will discuss the e
detailed interactions and dynamics for these Figure 1. Structures of (a) RNA G-quadruplex
dipeptide repeats and RNA G-quadruplexes. of (G4Cy)s, (b) (GR)s, (¢) (GA)s and (d) (GP)s.

1) Y. Teng, H. Tateishi-Karimata and N. Sugimoto, Biochemistry, 2020, 59, 1972. 2) H. Tateishi-
Karimata and N. Sugimoto, Nucleic Acids Research, 2021, 49, 7839. 3) M. Tsuruta, T. Torii, K. Kohata,
et al., Chem. Commun., 2022, 58, 12931.

© The Chemical Society of Japan -D1441-2am-08 -



