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In this study, we developed the new binding molecules that can selectively
recognize the guanine base in the RNA higher-order structure. As a result, our ligands showed the
high affinity to the target RNA with nM dissociation constant. Besides, our ligands showed to induce

the RNA structural change and fluorescence ON response by RNA-binding. Moreover, the binding
selectivity was successfully improved by ligand modifications. In this structure, a functional group
was newly introduced, which can be useful for the conjugations with various other molecules.
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Scheme 1. Synthesis of G-clamp-dimer and G-clamp-monomer. a) i) 0.5 eg. 3,3'-Diamino-N-methyldipropylamine,
HBTU, DIPEA, DMF, 43 %, ii) Thioanisole, TFA, 75 %, b) i) N,N-dimethylpropanediamine, HBTU, DIPEA,
DMF, 83 %, ii) Thioanisole, TFA, 81 %
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Fig. 3 Fluorescence spectraof 10 nM ligand in the presence of 0 - 160 nM shRNA in the buffer containing 10 mM
o
HEPES-NaOH and 100 mM NaCl at pH 7.4 excited at 360 nmat 20 C.
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Fig. 4 A possible structure estimated by molecular dynamics simulation
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Fig.5 UV spectra of 10 uM G-clamp-dimer in the presence of shRNA and CD spectra of 10 pM shRNA in the
presence of G-clamp-dimer in buffer containing 10 mM HEPES-NaOH pH 7.4 and 500 mM NaCl at 25 °C.

(5) RNA (Fig. 6)
G-clamp-dimer  RNA
miRNA-17
2 wild
G-clamp-dimer  RNA
premiRNA-17
(A)
4.5
4 -e-Wild
3.5 -eo-Hairpin G2
Mismatch G2

3

25 Overhang G2

F/FO at 450 nm

2 --GO
1.5 -o-Stem-Loop
1 -8-Stem-duplex
0 10 20 30 40 50
RNA (nM)

3’-

G-clamp-dimer

(B)

pre-miRNA-17 (Wild)

- G G .~ A
50~ PancuccuSeallacaciuac udY,
e A AUC AC | G
3’ G, JUUCACEEA, QU ACBLC AUC AC |
Hairpin G2

-CA A A~ AU
5/ 'ancuacu A uacaduac UV
3 A, ZUICACGEA, GU, ACGLC AUC AC f
Mismatch G2

- A_G A -
50~ PascuccnS eafueead iac uda
3 A, ZUCACGEA, GU ACGLC AUC AC,
Overhang G2
50 PancuccnS et ucead i ud

pre-

GO
RNA

RNA
G-clamp-dimer

O Oy
WD O
Z 0 0, ~
ey L
k'rﬂ\,\,»':\,\,ﬂm)
T T
GO
5 Paacuecus oatucead uac uda
37 A, UUCACG3A, G, ACGLC ALG AC,
Stem-Loop U
5/ AAGUGCCUACAAUGCAGUAGUG
3/ UUCACGGAUGUUAGGUCAUCAC, C

Stem-duplex
5’ - AAGUGCCUACAAUGCAGUAGUG- 3

’ , ’
3’ G ALKBUJCAW AGJ AAC&,C_ AUCLﬁC AUC 37 - UUCACGGAUGUUACGUCAUCAC- 5

Fig. 6 (A) Relative fluorescence intensity (F/FO) of 10 nM G-clamp-dimer at 450 nmin the presence of 0 - 50
nM pre-miRNA-17 or its mutantsin a buffer containing 10 mM HEPES-NaOH (pH 7.4) and 250 mM NaCl at
20 °C excited at 360 nm. (B) Structure of preemiRNA-17 and its mutants.
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Fig. 7 Fluorescence titration assay of 10 nM ligand in the presence of 0 - 160 nM shRNA in the buffer
containing 10 mM HEPES-NaOH and 100 mM NaCl at pH 7.4 excited at 360 nm at 20 °C.
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