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Motivation

• The oxyluciferin/luciferase complex has many applications in 
bioimaging1 and biosensing2

• Goal: to determine the structural characteristics that affect the 
electronic transition properties of the oxyluciferin/luciferase system
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• The torsional motion of the OLU is hampered by the enzyme, 
reducing the intramolecular CT nature of the emitting state.

• The presence of a polar environment around the OLU 
enhances the charge transfer character of the emitting state.
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• QM/MM emission is similar to experiments (2.21 eV)3

• QM/MM MD presents the expected red-shift and 
hypochromism

Polarity of the Environment
More polar environments 
(larger number of H bonds) 
lead to larger CT values

• 3 different poses 
depending on 
the closest amino 
acids

• No correlation of 
the CT with the 
presence of any 
specific amino 
acid
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