TITLE:

RO R DR C 6

AUTHOR(S):

YUM, JIHYE

CITATION:

YUM, JI HYE. SRR DRFE C 0. mEERFMEFAZIAT X —/1—1
YEa—22 T LSRR EE 2021, 2020: 37-37

ISSUE DATE:
2021-03

URL:
http://hdl.handle.net/2433/263056

RIGHT:

RPRFHWMIERYKFD bV %
Al

KURENAI

Kyoto University Research Information Repository



SR 2R RELRIEFEIIEAT A N—ar B a— 4V AT A RS

HOEVEREE O BAFE &
Devleopment and application of fluorescent nucleoside

Chemical Biology Lab, Faculty of Chemistry, Graduate of Science, Kyoto University
YUM JI HYE (34 )
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In the present study, we utilized the supercomputer system in Chemistry Research Institute,
Kyoto University to perform DFT calculation for developing new fluorescent nucleoside. We
mainly operated Guassian 16W software pack for the DFT and TD-DFT calculation in very high
convergence level (1.0X10°) supported by supercomputer system (Figure 1). Due the
importance of the fluorescence small molecules applying for in vivo imaging and detection,
numerous fluorescent dyes and molecules have been designed and synthesized. Among them,
the utility of fluorescent nucleosides is amplified when incorporated sequence-specifically into
programmable DNA/RNA oligonucleotides. Because of their stable orientations, and minimal
disturbance of native DNA folding and interactions, emissive isomorphic nucleoside analogues
are versatile tools for the accurate analysis of DNA structural heterogeneity. We report on a
bifunctional trifluoromethylphenylpyrrolocytidine derivative (FPdC) that displays an
unprecedented quantum yield and highly sensitive 19F NMR signal. This is the first report of a
cytosine-based dual-purpose probe that can be used for both fluorescence and 19F NMR
spectroscopy. The synthesis and characterization of FPdC and FPdC-containing DNA are
described.
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Figure 1. DFT calculation results of newly developed fluorescent nucleoside
P Feim SC (BIEERL)
“Synthesis and Application of 19F-labeled Fluorescent Nucleoside as a Dual-mode Probe for
I-motif DNAs”, RSC Chem. Biol. under revision.
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