The use of microbial rhodopsin proteins in differential photodetection
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Microbial rhodopsin proteins are often seen as the “eyes” of microbes, as they not only resemble the light receptors in our eyes in structure, but also undergo light-induced structural changes that can lead to signaling cascades within microbes to lead them toward favorable territories, or to the production of ATP (the unit of energy in a biological cell). The absorption of light by the retinal chromophore in the protein moiety leads to its photo-isomerization, which can lead to the temporary release or uptake of a proton or ion by the protein [1]. Thus, under constant illumination, the chemical doping of a protein film in buffer solution can be achieved. Implementing such a protein film as the photoactive layer in a recently developed photodetecting device architecture, in which a thick liquid insulating layer (I) is inserted between the photoactive layer (S) on a metal electrode (M) and the counter electrode (M), leads to a clear differential photocurrent response, typical for the MISM device architecture [2].
Here, we will present our recent results into the use of 3 microbial rhodopsin proteins in such MISM photodetectors. We will discuss not only the device performance, in terms of responsivity, bandwidth and signal stability, but also what information we can gain through our studies under a range of conditions (temperature, pH, illumination wavelength), about the biomolecules themselves. 
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