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This report describes technical effort in the development of enzymatic fuel cells for power generation,
specifically in optimization of a 'small laccase' (SLAC) from Streptomyces coelicolor. The work includes an
optimized method for purification of homogeneous SLAC by recombinant expression in Escherichia coli.
The improved expression and purification method provides a protein preparation that consists of one form of
the holoenzyme with more consistent oxidative and electrochemical properties.

Validation of theoretical observation was also undertaken by experimental investigation to determine if 
specific mutations at the T1 Cu site would increase the redox potential of SLAC. Increasing the redox 
potential in turn increases the half-cell potential, and hence overall productivity, of an enzyme fuel cell. 
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Note: The absorbance band at 590 nm is associated with the LMCT band resulting from the Cu–
C bond. 
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Measurements in Oxygen-Saturated Electrolyte; pH = 5.0; Scan Rate = 5 mV sec-1 
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Key: Lanes 1 and 2 are WT SLAC pre-incubated with and without DTT, respectively. Lanes 3 
and 4 are Y229C pre-incubated with and without DTT, respectively 
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Electrochemical data provided by Sofia Babanova, UNM 
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