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This work presents a research with one of the most important proteins for the light energy conversion, called the
photosynthetic reaction center (RC) proteins [1]. They are the complexes of proteins, functional cofactors, pigments and
redox active chromophores performing energy collection and primary electron transfer processes [2]. It has been
indicated, that the biological activity of the RC proteins can be partly maintained by bonding them to nanostructures [3].
Here, the RC proteins were purified from Rhodobacter (Rb.) sphaeroides 2.4.1. purple bacterium (Fig. 1) and deposited
on the graphene layer prepared by liquid exfoliation and light-induced resistance change was measured.
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Fig. 1. The molecular model of photosynthetic reaction centre of Rb. sphaeroides. Left: three subunits (H-green, L-
blue and M-red) of the protein. Right: redox active cofactors that are carrying the electron transfer [4].

The photosynthetic reaction center is able to perform photoactivity when deposited on graphene even in dried form.
By measuring the temperature dependence of the resistance change of the bare and RC functionalized graphene and
compared with the one inactivated by protein unfolding two effects were possible to separate. One of them is the resistance
change due to the temperature effect. The other one clearly indicates a possible electric/electronic interaction between the
charge flow in the graphene and the light-induced charge pair within the protein, which is, essentially, different in the
open (dark, PBPheo) and closed (light, P*BPheo") states. These results provide useful information for designing hybrid
bio-photonic devices which are able to absorb and convert light energy.
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