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In this lecture, we show how the development of a hybrid quantum mechanics/molecular
mechanics computational strategy (see Figure below) based on multiconfigurational perturbation theory
and complete-active-space-self-consistent-field geometry optimization has recently allowed for the
correct evaluation of the excited-state properties of chemically different chromophores embedded in
different protein environments and in solution.

In particular, we show how it has been possible to investigate the static and dynamics factors
responsible for the color and ultrashort excited state lifetime (see Figure below) observed for rhodopsin
proteins (such as rhodopsin and sensory rhodopsins) featuring a cationic retinal chromophore. The
same progress in the field of the computational design of artificial bio-mimetic switches will be revised.
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