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Study of fluorescence quenching by photoinduced electron transfer
reaction between fluorescent dyes and guanine base using molecular

simulations
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Abstract

Photoinduced electron transfer (PET) reaction between fluorescent dyes and amino
acids or nucleobase can lead to fluorescence quenching of the dyes. Such fluorescence
quenching reaction can affect the fluorescence properties especially when the dye is
employed to probe the conformation of the biomolecular systems. In this project, we have
studied the fluorescence quenching by PET reaction between the dye (7-methoxycoumarin,
C-3H and 7-amino-4-methylcoumarin, C-120) and guanine base using molecular simulations.
We focused on the transition of electronic states of the systems to obtain the absorption
and fluorescence emission properties of free dyes and hydrogen-bonded dye-guanine
complexes in two conditions; in vacuum and in water. We found that the spectroscopic
properties of free C-3H and C-120 conform with the previous experimental studies. In
addition, we found that the spectroscopic properties change when both dyes form hydrogen
bonds with guanine base. The changes appear in terms of the wavelength for absorption
and emission, as well as the transition probabilities from the ground state to the first and
second excited states. The study of electron distribution in this project and the previous
research are also in good agreement. Moreover, the charge calculation of the molecules in
the systems suggest that if the electronic state of hydrogen-bonded dye-guanine complex
changes, the intramolecular charge transfer will occur. Although, the PET reaction between
each dye and guanine base has yet to be further investigated, the intramolecular charge

transfer can at least explain the reduced fluorescence emission.



