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Design and synthesis of red fluorescent RNA-binding indicators and their
application to high-throughput screening for drug discovery
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We have successfully discovered that TO-PRO-3, a thiazole orange analogue
with a trimethine bridge, functions as a deep-red fluorescenct indicator for the internal loop
structure of the bacterial (Escherichia coli) ribosomal decoding region of the aminoacyl-tRNA site
(A-site), which enables the assessment of A-site binding capability of various test compounds
including blue and even-green-emitting compounds (Chem. Commun. 2019). TO-PRO-3 can also work as a
useful indicator for the assessment of the binding capabilities of various test compounds for
Influenza A virus RNA promoter region with a view toward the development of anti-influenza drug
candidates (ChemBioChem. 2019). In addition, we have developed a new class of small heterocyclic
ligands based on the 2-amino-5,6,7-trimethyl-1,8-naphthyridine structure for the bacterial A-site
(Chem. Eur. J. 2018). Significantly, this ligand shows the tightest binding reported to date among
non-aminoglycoside ligands.
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(A) Fluorescence spectra of TO-PRO-3 (0.50 uM) in the absence and presence of target RNAs (5.0
uM): A-site RNA and duplex model. Inset: Fluorescence titration curves for binding to target RNAs.
Sample solutions were buffered to pH 7.0 with 10 mM sodium cacodylate, containing 50 mM NaCl
and 0.1 mM EDTA. Temperature, 20°C. Excitation, 632.5 nm. Analysis, 663 nm. (B) Response
selectivity of monomethine (TO, TO-PRO-1, PO-PRO-1, JO-PRO-1) and trimethine cyanines
(TO-PRO-3, YO-PRO-3, TO3-C3) for A-site RNA over duplex model. Solution conditions are the
same as given in (A).

[Chem. Commun. 2019, 55, 3183 — 3186.] — Reproduced by permission of the Royal Society of
Chemistry
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