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Structural probing of RNA G-quadruplex structures in vivo
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RNA G-quadruplexes (rG4) have important biolo?ical roles and are expected as
an attractive therapeutic target for drug design. The structural analysis of rG4 provides
significant information for a better understanding of the function of rG4. We found that Ce(I1V)/EDTA
complex as a molecular scissor that can be effectively and selectively cleaved specific position of
nucleotides in rG4. We demonstrated that the loop regions of rG4 are specifically cleaved by the Ce
(I1V)/EDTA complex. This strategy provides a useful method to probe rG4 at nucleotide resolution. The
current study is the first step in providing insight into the structure-dependent Ce(I1V)/EDTA
reactivity in rG4. The method will likely make possible facile nucleotide resolution analysis of RNA
structures and provides a concept for targeting rG4 related to disease.
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% K DEXREERKT %2 RNA 113, i85, 2774 v 7, filaNEEL, 8. 2 —
VoA —oN—7p ¥, IR DR % RiEENCE S LT b, 2O TH RNA 77 = v IUES (rG4)
X, 7 = VIEEREORAIHTIC G- F Ty FABKINZEXEECH Y. b P DEECHE
ICB93# L (Varshney et al. Nat Rev Mol Cell Biol 2020). BB & LCh I T2
(Kharel et al. WIREs RNA 2020), Jcfriff7E<id. GGGGCC V v'— FEHIC X o TR E N7z
rG4 75, RNA-RNA M HEEFRIEEAFE 12 L CEB 2 BE L, RAENKREBEORIEICEHS L T
WA ZEAREANS (Haeusler er al. Nature2014), #t - T. rG4A ¥&E % in vitro = in vivo T
A2 LICHEEHREFT > T3, 2-KEH_D 7 afbic X a2 (Kwok er al. ACIE2016)
LG O stalling 1 X 2 (Kwok er al. Nat Methods 2016) 7x £ 2385 X LT % A3,
1G4 2 i A hodmREE D BHE L T L% 5 ALER DK rG4 D411 stalling 258
IOLIMPTER Y, Lo EAMFICAONS, DX I IC 1G4 W& DTk v <
OPWEINTWED, 1G4 % X D IRIITKER &+ 2L EHEIEEN TV 5,

2. WEOHM

AWETIE, TV R/ AFEBAA Y THEE ) T L(IV)% 1G4 B&EDi i e 7u—7L L
THW3 Z LT, rG4 &% X 0 RN & F 25 L W oBF 2 B e L 72, Bk
)y (V) LT CH D EDTA 2w, 1G4 ~4 3 & L@ < Ce(IV)/EDTA &5k
AT 5, 2 E T Ce(IV)/EDTA I X % (7 #IR 7 DNA 7'a — 7" (YIl1) < LT
%, BARE)ICIE Ce(IV)/EDTA % 272 PNA (= 7 F F#E)/DNA ~ 4 7'V v FPUEEFEK IC
X2 v L@ Gorich BHEFRIGUINT (Ishizuka er al ACIE2012) %, Hi—HetffiRiGo 7
o X 7RO (Ishizuka eral JACS2013) #EHL T3, Zd Ce(IV)/EDTA i X % {73
RIGYIWTIZ. — A8 DNA OYJWHEES 124660 TEVAS, —A$ DNA DOYJWHEEE [ZIEH 123E v,
EVOIOEER AL LTV, RNA SIICEWTIIRIRTIE AW & 3REhEATH 2, Lol
b, rGh DN — TEEICH 72 5 —KEAENARECTH D L EZ S5, ZNIIHEEDO I V-7
B, TaATEEZ N ERT e A TR CTERE NS 1G4 D — T ERALIC RS IR 1A
AT 57w HEICHE-S < (Liu, Ishizuka, Xu eral JACS2017), FH 4 OREts & Bili7n —AHH
RNA ICI3fE Lo 72720 UEFHPN DL — FERAE D —2A 88 RNA 13 Hifl 72— A8 RNA & 1%
B2 BHL 2 E o7, HIb ., v— 7RO —AKHH RNA 2EUCiE b s i & 5 7%
BRETICHNE, RNA $HICEWTIRUIN2 2K i3 e Ce(IV)/EDTA THEEMICTE %,
ZHLEEZDD L, 1G4 BEEN DL — TERAIC B 72 5 —AREUEEI & L 7= B g ik % B s
L7,

3. WDk

AEFFE Tl rGAREEN DN — TG B 72 5 —ARBEZ R & L - sk 2 s L, 7o
A7 RNA FeH M5t BIcBI S5 32 Y ¥ — MR rG4 H5& I 3\ S ATRE D & it
L7,
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Ce(IV)/EDTA %\ T rG4 &N D — TERALIC B 72 5 — A RNA 21 & 55 2 L 3T
e L (B1), $7-. &tromEticiniz, Ce(IV)/EDTA OfEfEF % NMR ¥
X O BCRE 72 & OB T — 2 DEFFIC X W T L 72, & S ICPUESICER RN &5 2
%53~ % 72 @ RNA BAHH O rG 2 NEHERAEICZ LW T-T T 7T /& VICEIR L 265K
AV I HRFHCCRE L 7,
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(2) BAFE L 72 G4 st i o LR o MGk

HEF CRERRINTWV S 1GA fEETRCICE W TARRHZIGH L. 2O HMESFEiFL
72 78 AT RNA YR A EERICE T 2 ) v— FEA, mRNA 3 X85 -UTR ik %
AR I N2 1G4 BS54 T 5, F7-. 1G4 BEEICZ, ~TE VYR LY [ v X —
F N — FREE AR L 7 B8 RNA Fedlic 50T b #ET L, 1G4 BE&E IR % W L 7=

4. WFFEARE

(1) 1G4 W& fgTis o BFE

Ce(IV)/EDTA % 7 u A7 RNA 4 CIER S % 1G4 ITfEH &8 % & 1G4 oidEth o —
TN B 72 B —AFH RNA 25338 Yl & vz, UUAGGG @D 6-mer TEK E N3 rG4 i
I — FERRE A I T2 o FRERI R VI R 2SR X N v —J7 T, v — T TEE S B 12-
mer. 18-mer 3 X X 24-mer Tl UUA DA — FERA OV Ic 4 2 Wi 23R a - (X 2
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