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• Strong electrostatic interaction with ARG334
• No CT correlation with any amino acid (aa) closeness
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• Electronic transition properties highly change around the torsion
• No intramolecular nor intermolecular correlation with the CT values 

due to a complex combination of different degrees of freedom

Motivation Methodology

TD-B3LYP/6-311G(2d,p) single point
PDB ID: 2D1R5
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• The oxyluciferin/luciferase complex has may 
applications in bioimaging1,2 and biosensing3,4

• Goal: determine the structural characteristics 
that affect the electronic transition properties 
of the oxyluciferin/luciferase system

Effect of the C-C Torsion
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• B3LYP and PBE0 do not describe 
properly the the S1/S0 energy gap

• Torsion produces dark CT states with lower transition E

Conclusions
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Dynamic Effect on the Electronic Properties
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cluster

0.41 ± 0.16 0.33 0.41 ± 0.17 RMSD

P(CT)

CT

Classical MD

QM/MM MD

100 snapshots QM/MM MD

∆𝐆𝐌𝐌−𝐆𝐁𝐒𝐀 = ∆𝐄𝐅𝐅 + ∆𝐆𝐬𝐨𝐥𝐯
∆𝐄𝐞𝐥𝐞𝐜𝐭𝐫𝐨𝐬𝐭𝐚𝐭𝐢𝐜

Modelling the effect of the 
chromophore/protein interactions 
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Geometrical Relation with the CT
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• Both classical and QM/MM spectra present good agreement 
with the experimental value (2.21 eV)5

• QM/MM MD samples a slightly larger region of the space and 
presents the expected small red-shift and hypochromism
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• Differences within each cluster are larger than differences 
between clusters              no significative differences
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