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Next Generation Fluorescent Probes for G-quadruplex (G4) Imaging
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We introduce our innovative tripodal quinone-cyanine (tpQCy) fluorescent probes based on a unique one-donor-three-acceptor (D3A)
scaffold, enabling highly selective and near-infrared (NIR) visualization of G-quadruplex (G4) DNA/RNA in both living and fixed cells.
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Schematic Emission Spectra on G4 Binding
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Intramolecular rotation is restricted upon G4 stacking, turning on
highly intense fluorescence. Especially, bulky Bn moiety on
QCy(BnBT)s suppresses binding with minor groove of dsDNAs,
which emphasized G4 selectivity.
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1t TEFJ, G4 signal from tpQCys was colocalized well with ThT
signal (a representative G4 probe) in fixed cells.
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formation dynamics can be imaged in various culture cells.
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TEZLICfERTIBE TY, Cytotoxicity of the probes are low
(viability 80% was kept at 1.0~10 pM) at the imaging condition.
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Fluorescence Microscopic Images
HelLa cells stained with QCy(MeBT)3 and ThT

Imaging of G4 formation in HeLa cells
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G-quadruplex Selective Photodynamic Therapy (G4 PDT)
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G-quadruplexes (G4s) are non-canonical nucleic acid structures enriched in cancer cells. The tripodal quinone-cyanine (tpQCy)
photosensitizers target G4s. Upon specific stacking, intramolecular rotation is restricted, blocking thermal decay and boosting
cytotoxic singlet oxygen ('O,) generation under 530 nm green light, inducing highly selective apoptotic cancer cell death.
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exhibits the ability to generate 'O, under light irradiation.
Furthermore, when QCy(BnBT); binds to G4 (MycG4), its 'O,
generation capacity  increases sharply, producing
approximately three times as much 'O, as when unbound.
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FJ, We have confirmed the production of '0, within cells
and mitochondrial depolarization (a marker of early apoptosis)

following light exposure, and have determined that apoptosis is
induced in a light-dependent manner.
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exhibits dramatic antitumor effects upon exposure to light (530
nm); at a concentration of 10 pM, it reduces cell viability to 45%
without causing phototoxicity and strongly inhibits cancer cell
proliferation.

Photoinduced cytotoxicity of QCy(BnBT)3 (HeLa cells)

100 Irradiation
9 -
> -+
E‘
iy
Z 50
[0
O

0 10 15 20 25
[QCy(BnBT)s] (M)

Photoinduced apoptosis induction by QCy(BnBT)3 (HeLa cells)
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