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The emitting light in fireflies or other bioluminescent species arises from the electronic relaxation of

oxyluciferin, an organic compound resulting from the oxidation of the D-luciferin substrate inside an

enzyme called luciferase. In order to have insight of the mechanism of the light emission, both

experimental and theoretical joint studies have been performed. Absorption and fluorescence spectra

of the products of the bioluminescence are obtained by a combination of molecular dynamics (MD)

followed by calculation of the electronic transitions by hybrid (QM/MM) methods. The emission and

absorption spectra are accurately reproduced compared to the experimental ones when the dynamic

of the system is taking into account.

| will present briefly the used methodology and examples of theoretical studies that can give

complementary insights to the experimental results.

(1]

(2]

(3]

(4]

Navizet,l; Liu Y-J; Ferré N; Xiao H-Y; Fang W-H; Lindh R, J. Am. Chem. Soc. 2010 (132), 704-712
https://doi.org/10.1021/ja908051h

Garcia-lriepa C; Gosset P; Berraud-Pache R; Zemmouche M; Taupier G; Dorkenoo K D; Didier P;
Léonard J; Ferré N and Navizet |, JCTC 2018 (14), 2117-2126
https://doi.org/10.1021/acs.jctc.7b01240

Garcia-lriepa, C.; Zemmouche, M.; Ponce-Vargas, M.; Navizet, |. The Role of Solvation Models
on the Computed Absorption and Emission Spectra: The Case of Fireflies Oxyluciferin. Phys.

Chem. Chem. Phys. 2019, 21 (8), 4613-4623. https://doi.org/10.1039/C8CP07352J.

Madjid Zemmouche, Cristina Garcia-Iriepa, Isabelle Navizet. Light emission colour modulation
study of oxyluciferin synthetic analogues via QM and QM/MM approaches. Physical Chemistry
Chemical Physics, Royal Society of Chemistry, 2020, 22 (1), pp.82-91.
https://doi.org/10.1039/C9CPO4687A




