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Droplets formed by liquid-liquid phase separation (LLPS) are not only involved in regulatory
mechanism of intracellular reactions, but also implicated in neurodegenerative diseases such as
fragile X syndrome (FXS). It has been suggested that LLPS induced by the G-quadruplex (G4)
formed by mRNA and the RGG domain of FMRP protein is a factor in the pathogenesis of
neurodegenerative diseases. Notably, FMRP is overexpressed in cells such as breast cancer, and
cancer-related genes contain many guanine-rich sequences that can form G4. Therefore, LLPS
induced by G4 may be involved in onset mechanism and development of cancer.

Here, we tested LLPS of G4 forming sequences derived from cancer-related mRNAs. It was
found that (GGX)4 in cancer-related mRNAs, together with peptides mimicking the RGG domain,
triggered LLPS to form droplets.

Keywords; Liquid-liquid phase separation; RNA; G-quadruplex, cancer

AN, B/MERZ: EOREEZ =oAL % T (MLO, droplet) 2385, Ko v
7Ly MIRIEAR BB G (LLPS) &2/ L TIER SN D, 20 Ra v 7 by M, e
AR 738878 EAEROIE ORI L E 2R SOSHIEEE CH 5 D, — 7T, Mags XJE
fEfE (FXS) 7¢ & OMRRAMERBIIEIC H S L TWb, FMRP % /37 E D RGG K
AA L mRNA OFKT 577 = UE L AMEGHIZ K> THE D LLPS
PR MEIR B OFIEDOER ThHh D LB I TWD, HEHTREZ LT, ABARED
AIHL T Z O FMRP 2M@FRIFEEL L TFR Y 2, S HIZHABEBRE 21T G4 TER ATRE 7o
MRELALND, ZNHDZ LD, BAHIROEMEIZEBWT G4 12X 5 LLPS 28
BT 5EERS D EEZLND (X),

Z 2 CARFIETIE, AR HE
mRNA |2 8515 G4 Bk FTHE = IV
Bl%o> LLPS BE& Mt L1z, 2 % ps [ ST
DFE SR, 23 AUBHE mRNA (2R 6

N5 GGX Dy iz LA "% %,\ 20N

RGG R A A &l L7e~_T /

FRELEHIZLLPS #HEET D G4 RGG peptide Droplet

SEBRBMm LI oT, Fig. Schematic illustration for LLPS mediated by cancer-
related mRNA’s G4.
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