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Efficient electronic junctions were fabricated by covalent 
binding of photosynthetic reaction center proteins to metals, 

semiconductors polymer poly(3,4-ethylenedioxythiophene) 
polystyrene sulfonate (PEDOT:PSS) and solid semiconductor ITO. 
The primary stages of photosynthesis take place in nanometric-
size protein-chlorophyll complexes photosystem I (PSI). PSI 
generates a photo voltage of 1 V with an absorbed light-energy 
conversion efficiency of 47% (~23% solar energy) and a quantum 
efficiency of ~100%. The robust cyanobacterial PSI was used 
in the fabrication of optoelectronic devices by forming oriented 
multilayers from genetically engineered cysteine mutants. Oriented 
multilayers were fabricated by covalent binding of successive 
layers of PSI using cross-linking molecules. Photosystem I layers 
were bound to metal and transparent conducting semiconductor 
electrodes under dry environment. The devices generated 
sizable photocurrent and photo voltage. The rate of photocurrent 
indicated the formation of a good electronic coupling between 
PSI and the electrodes. These devices can serve in the fabrication 
of hybrid bio-solid-state optoelectronic devices. 
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