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Influence of Culture Conditions on the Expression of Green Fluorescent Protein (GFPuv) by Escherichia coli.
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The recombinant green fluorescent protein (GFPuv, excitation/emission maxima at 394/509nm), was expressed by transformed cells of Escherichia coli DH5-(. The starting cultures were grown in LB/amp broth up to 104-105 CFU/mL. One mL inoculum was transferred to 25 mL of LB/amp broth and the suspensions were stored at 4oC prior to further incubation on a rotatory shaker at 37oC for 8h and 24h. To evaluate the effectiveness of different parameters to improve the expression of GFPuv by E. coli, eight culture conditions were set up by a fractional factorial (24-1) design at two levels: (i) the effect of storing the starting culture in LB/amp broth at 4oC for 24h and 48h (“pre-storage”) prior to incubation at 37oC; (ii) the effect of agitation speed (100, 150 and 200 rpm); (iii) the concentration of IPTG (isopropyl–(-D-thiogalactopyranoside, final concentrations of 0.05, 0.275 and 0.5 mM); (iv) the addition of IPTG at set cell densities (OD660 between 0.01 and 0.8) corresponding to cultures at 103-107 CFU/mL. The expressed GFPuv was released by direct extraction from the cells by the three phase partitioning method (TPP). Protein extracts were eluted through a methyl HIC column and the fluorescence intensity of the samples were related to µg GFPuv/mL. The constant exponential rate for culture growth, varied from 0.99 h-1 to 2.10 h-1. The culture conditions (37oC/ 24h incubation) which provided the highest yields of GFPuv were: (i) pre-storage at 4oC for 24h; (ii) agitation speed at 100 rpm; (iii) the concentration of IPTG at 0.5 mM; (iv) the addition of IPTG at cell densities at OD660 = 0.8. Agitation speed and IPTG concentration showed, respectively, greater negative and positive influences on GFPuv expression at the end of the logarithmic phase.  
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