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Abstract
Biomolecules undergo liquid-liquid phase separation (LLPS) to spatiotemporally compartmentalize and regulate diverse
biological processes. Because of the limited numbers of tools to directly probe LLPS, the physicochemical traits of phase-
separated condensates remain largely elusive. Here, we introduce a light-switching dipyrene probe (Pyr-A) that forms monomers
in either hydrophobic or viscous environments, and intramolecular excimers in aqueous solutions, which could characterize
LLPS and enhance our understanding of phase separation underlying biological functions.
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Topics on Chemistry
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[BEXHR]

1) Balasubramanian S, Neidle S. "G-quadruplex nucleic acids as therapeutic
targets." Chem Biol. 2009, 345-53.

) WAbREE LYY —, "7V AEHEZENE LIEAABIE
https://www.jfcr.or.jp/chemotherapy/department/molecular_biotherapy/
research/002.html (FJESH 2024 F£1 B 12 H)

3) Nakamura et al.,” Targeting glioma stem cells in vivo by a G-quadruplex-
stabilizing synthetic macrocyclic hexaoxazole” Sci Rep, 2017, 3605.

4) V. J. Sahayasheela et al., "Mitochondria and G-quadruplex evolution: an
intertwined relationship”, Cell Press, Trends Genet., 2022, 39(1), 15-30.

5) Sefan Asamitsu et al.,” RNA G-quadruplex organizes stress granule
assembly through DNAPTP6 in neurons” Science Advances, 2023, 9.

Fig. 1 was adapted from Reference 4).
Copyright© 2022, V. J. Sahayasheela et al. / CC BY 4.0.

Fig.2 was adapted from Reference 5).
Copyright © 2023, S. Asamitsu et al. / CC BY-NC
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5, 2019 F X HFEMKXARITERL /= COVID-19 DFREED 1 IV X
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Y MV) MEASNDZET. BEDIELRNA ICXTT D RE
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Abstract

More than 100 chemical modifications of RNA have been
reported in bacteria, archaea, and eukaryotes. RNA modifications
are involved in various biological functions, especially protein
synthesis. Moreover, the deficits of these modifications cause
various diseases, such as type 2 diabetes, mitochondrial myopathy,
and intellectual disability. We also focus on the metabolites of
modified RNA. The modified nucleosides have many physiological
functions and potential for biomarker of diseases. In this topic,
we introduce about (1) the relationships between FTSJ1, a human
tRNA 2’-O-methyltransferase and X-linked intellectual disability
(XLID) and (2) the efficacy of modified nucleosides as a potential
biomarker for COVID-19.
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L7 RICEIT DR ZHBNT Do

2. RNA 8D EE 4 & RNA E8fif%

XOLFT REFEHRRICHHD RNADBREZTHD 7T/
I/ FT I UEET, RNA I DNA KWER
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L\ oo 1957 IS, RNA DK D EEEM N D 5 DEDIEESELTY
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B IR 150 BEICE RS ENBESh EH o (H2)?,
REEF-72 RNA BRI MRS S NFHEITTIVD,

HIC RNA BEHBSEICHSESN2DIE. 73/ BEZERIDZ
ENE-BBETHDEBRNA (RNA) THS Y, tRNA IS
DL IEEF T tRNA DIBIEHIFPY Y /N BERDOMEIZFS T
%, BICRANBERE LMEE LT, tRNA XFJUILEBEETH
2 FTSI ICDNTHRE TS Y, FTSI (3. Ftsd LTINS ABE
rRNA A F)ULEBEEZEDOE MIBITBREOITHD, COELTFIE
ELDBRETHRESINTSY ., BEBOREOJIE Trm7 T, tRNA
DAFIALEETH D, F/-FISJIT BEFIE. B MIBT X
BAREICEEL. HMAERARTR|ICLY X RBEEMEBEE
# (XLID) WEETDIENRESINTUV=H. ZORIEA DT
ZLIIKBBOZETHDlzo Fa IS Ftsj1 RIEV IR EER L.
FTSJ1 ICEKDAFIVEZZ(TD tRNA ZBES M Lize 7= FTSJ1
IS K DIEMERIAMRNA D 32 i1 & 34 E 7V F AR VB LUZ
DENDENI T IH D=z, Ftsj1 RIEBICHESBERIEISIO R HE
HEBERMEZENAES|ERITEEX -, KA IIRRREEILT
BHUR—LTOAT7A ) U TFEERI\ Ftsi1t RIEEVYTID
ATOHO R RN EEERMERIM AT o/, ZDHRR. Fisil
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> tRNA CTEERICEIERMEAME T L TV oo &7z tRNA D1EZ{ERR
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ZOBRICHNTT7 T IV SV tRNA B REERICK FEE
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tRNA DR FRICER TS mRNAD T T 2L 7S A RUCHITS
RV —LDE#REN LT, R AFENICERDEREZERRTIET
WBZEERESMICLIZ. MAT. MTERMEDETLTLVE
fzF 2B L T Gene Ontology fEiT % 1T Dz & & AR E DR
HMEICEEEY DEGFHE L BEI N,

F 7= Ftsj1 RIEV D A DSBEB O REZRTMAT O/z, HEl
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| thin BEDARAE Z/NA HMBIMLTLV=, BFBEMBEEETE
BT T REEE (PSD) OBAERKIIMLHEEIN, Th
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FICIIREESE S JORBIIES VD, ZB#MEEEBEET D MIEIC
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Autophagic Flux Assay Kit
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A= TTO—DFEELLLIA NIV - LOBEEEEHITED
- B, FEFMEhZENOTOMNILEESR

VY = AR CBEERBERO A — LA D&y s

HRERNDOAEE S /IN BN SREZBANRIIINH T DODNEFBIETH DA — b T 7 o—Id. N—F 2V REEDH
BEMERE ZLIIBUNHGDZENDD D TCETCHUBAICHRSNTNE T IAETII A— N T 7 O—&FMICRIT T DI A —
N7V —LHBRCERNA— N7 O—FBICLDE0RBON. FlFA—NIVV—LBEICLDEDEDON EXBITDEN
ROONTECHY . A= b T7O—ICLD—EDREDFEN Flux) ZIEBRIT DI ENEERSINTNET,
AEY MG A=~ 77TV —LBIUOF— NV —L%EEET D DAPRed & #A— MUV —L%EHT D DALGreen, HKU
)V — LBMEER Bafilomycin A1 (Baf. A1) A'BIEESNTNET, A— T 7I—DFEANOA— NIV —LDREETEEL
T A= T 7o—DFEMEELSFHETCE X9, "
1) H. Sakurai et al., iScience, 2023, 26, 107218.
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BEndF—hJ)VUY—LBETEHXEE LT T, ZTOKIZDAPRed & DALGreen |, #— b 77V —LERBLO UV —LéE
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Fv FRBE BRE VIR FRRBRRZA F—b77Iv—L YYY—LEOME A= bUYY—L
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* Bafilomycin A1 : UV —LOEIELEE -
* DALGreen AUV Y LB
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2) X. Chen et al., Am J Transl| Res., 2020, 72(9):4902-4922.
3) C. Oh et al., J Neurosci., 2022, 42(14), 3011-3024.
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DALGreen Zf laght. 7— 77— RBELTHETELZ LT
CTRL

Starvation Starvation + Baf. A1

[EERSR1F] — <FybtavR—2 k> —
#HR2 : HelLa
5 CH— TPV LBLU
g Vil NYRVAVESYN - Jas 15
- [i& 5]
° DALGreen (%) : DAPRed
Ex = 488
E)r<n - 4gon_m55o nm el MU RVAVESUN : 1 o €
DALGreen
- DAPRed (7R) :
g Ex = 561 nm - )V — LB LR EE
2 Em = 600 — 700 nm Bafilomycin A1

Scale bar: 50 pm
2 1)V — LB LFEEERI A1 Baf. A1) ZB e A — b7 7 O—REROEMT

@ 58 HEWAME (¥) X—H—O—FR
Autophagic Flux Assay Kit 1 set 39,000 A562

12



®
DGQ/INNEWS No.188(2024)

B

MBI+ bEESRIOY > TIVEIRIEE (5

BREIS. BEORERMENBILASIEEDLEICDINTTY,
5. MBBLEERIE SED LR
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FOoTINSZBYEEAEHE TCHRET DRELNHYFT,
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WST 5% (WST-1). FRAP % (8% -TPT2). 81 7+ &mtiE (81 -
NYOTOAY) BELHY ., (LZEEAETIIMPECE, LI
J—IERE, BNETIEADHP &, JILA LA kR EN
SNTWVEYT, INSDS5, DPPH i%lE DPPH BIRAH LEEIZR
ERLBOTOHIVMET., MBLEICLDRBZIHMAT 25%
T, BRMEIIH Y FTADEBICEHETH DD, HELBIBT
DHET—IHZL, EBIFEE LY T WFmAHY £, ABTS
5%, DMDP A CldBItmERWCEB LIS D hILEB AR
S5MDT. DPPHIEEFEM L I=FEICEY £, FRAP A, 817
VEBTTATIE. BEOREN’MBILEICIDBBODETE (8
(1) (An=593 nm i) 88 (1) 1tEY (A,u=450 nm {F3T))
IC#BZ ETEMEL F9, WSTIERIEWST1 &EX—/N—FF TR
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1EERNE. BEETIITO—-TMEINSEHBRESERISLT
L2 (BDNIIHEET D) LZFRAPEAE. NBBILAEICEKY
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BHEICEY BREBE (BF. MAEE<EEILZRNE).
BIRM (BERISOBS. BEDEEBEBEODBIRELE).
B GRKME~FKYE) ICENHDH. ROME. AEEN
ICKWBEEEEERT DVDELDH Y FT,
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HRA=tEZIO—H)L WO BEY
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