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Development of small molecular ligands that bind to repeat RNA and induce a
conformational change of RNA higher-order structure

Murase, Hirotaka
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In this study, a small molecule agent was developed that converts the
G-quadruplex structure of CGG repeat RNA into a hairpin structure. This agent consists of two
G-clamp units and binds to the guanines in RNA. This molecule was found to bind to the G-G mismatch
site of CGG repeat RNA and stabilize the hairpin structure. Interestingly, this molecule was shown
to have the property converting the G-quadruplex structure of CGG repeat RNA to a hairpin form. Such
inducers for the RNA structural change are expected as therapeutic agents to the genetic disorders
caused by abnormal RNA conformations, such as G-quadruplex.
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Scheme 1 (8) HBTU, DIPEA, DMF, 79%. (b) Thioanisole, TFA, 71%.
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loading buffer and analyzed on 12 % polyacrylamide gel under
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Fig. 2 (A) Fluorescence spectra of ligand (10 nM) in the presence of RNA (0 to 50 nM) in 10 mM HEPES buffer pH 7.4
containing 100 mM NaCl excited by 360 nm light at 25 °C. (B) The apparent Kd values were cal culated according to a1:1 binding
mode based on 480 nm intensity. (C) Thermal melting of 5 uM r(CGG)4 was recorded at 260 nm in the absence or presence of
ligand (1 eg.) in 10 mM HEPES-NaOH buffer pH 7.4 containing 100 mM NaCl.
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Fig. 3 CD spectrum of r(CGG)8 (2 uM) in the absence
or presence of ligand in 10 mM HEPES-NaOH pH 7.4
buffer containing 100 mM NaCl at 25 °C.



CGG RNA G4
T(ThT) ThT G4 G4
490 nm K+ ThT r(CGG)8
ThT r(CGG)8 K+ G4
1 ThT
1 Na+* r(CGG)8
ThT
= ‘. )
8 /(:E?_@_N\
in K* buffer . in Na* buffer
— ThT with r(CGG),
£ 34 [GA\ # Ligand 1 (1 eq) 4 3
g /n oma\ — +Ligand 1 (2 eq.) 3
g, [V EE N\ _4ligand1(3eq) 5, —— ThT with r(CGG),
§ " —ThT § — ThF
R 2 1
hairpin
0 . : : — 0 . .
450 500 550 600 650 450 500 550 600 650
wavelength (nm) wavelength (nm)
Fig. 4 Fluorescence spectra of ThT (0.1 uM) in the absence or presence of r(CGG)8 (0.1 uM) in
10 mM HEPES buffer pH7.4 containing 100 mM KCI or NaCl, excited by 435 nm light at 25 °C.
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Fig. 5 Denaturing PAGE analysis of RNase T1 assay. The samples containing 5’-FAM-r(CGG)8 (2 uM) and
ligand (0, 0.5 or 1.5 eg.) in 10 mM HEPES buffer pH7.4 containing 100 mM NaCl or KCI were treated with
RNase T1 (2.5 U/uL) at 15 °C for 10 min. The digested samples were analysed on 15 % polyacrylamide gel

containing 7.5 M urea and 18 % formamide.
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