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Green fluorescent proteins (GFP) can be considered as a modelfor flurogenic dyes and are of importance in photovoltaic materials. It
exhibits bright green fluorescence when exposed to blue light and has been an extremely powerful tool as non-invasive marker in living
cells and extensibly used in molecular and cell biology. Theunderstanding of the underlying electronic structure of these proteins and
its chromophore is therefore crucial to the understanding of the mechanism for its optical properties.

The chromophore of the GFP is p-hydroxybenzylidene-imidazolinone (HBDI) and is embedded in the center of theβ barrel of the GFP.
Calculating redox potential of this chromophore is a challenging problem, especially in diverse solvents and protein environment. It is
possible to carry out high-level accurate ab-initio calculation of ionization potential or electron affinity of the microsolvated chromophore
or the bare chromophore. But, it is not possible to extend these calculations to bulk solvents due to the high computational cost. Effective
fragment potential (EFP)[1,2] method gives us a convenienttool to understand such systems.

In our work, we have benchmarked the ionization energy and electron affinity of the microsolvated GFP chromophore calculated by
combined EOM-IP-CCSD/EFP and EOM-EA-CCSD/EFP with the EOM-IP-CCSD and EOM-EA-CCSD calculations of the oxidized
and reduced forms. We have carried out similar EFP-EOM-IP-CCSD and EFP-EOM-EA-CCSD calculations of ionization potential and
electron affinity of GFP choromophore in bulk solvent generated by ab-initio molecular dynamics simulations.
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