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Retinal Schiff-base color-tuning mechanism
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! QM model :retinal+ASP85+ASP212+HOH (
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i QM = B3LYP/6-31g(d)

Basis sets :DZP (on 1t -chain and ASP85)
DZ (The others)
Active space: Frozen-core

{ MM = Amber96 MM : Amberg6 (point charge)
Tabell PSB(L state) SB(M state)
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Tablel Excitation Energy of retinal chromophore with the SAC-CI

Table2 Excitation Energy of retinal chromophore with the SAC-CI

Protein Enviroment QM SAC-CI Exptl.(eV)  Protein Enviroment QM  SAC-CI Exptl.(eV)
————0sC. ————0sC.
Eex (eV) Eex (eV)
inprotein  AS*1 226 116 inprotein  AS*1 313 1.66
PSB RET 197 1.05 2.25 1IMOM RET 3.01 155
invacuo  RET 133 0.76 invacuo RET  3.04 1.53 302
inprotein  AS*1 313 166 inprotein  AS*2 311 175 '
SB RET 3.0l 155 3.02 1CWQ RET 307 170
invacuo RET 304 153 invacuo RET  3.07 162

AS *1 QM region:Retinal+ASP85+ASP212+HOH402
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