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Summary

The auto-induction method of protein expression in E. coli is based on diauxic growth resulting from dynamic
function of lac operon regulatory elements (lacO and Lacl) in mixtures of glucose, glycerol, and lactose. Our
results show that successful execution of auto-induction is strongly dependent on the plasmid promoter and
repressor construction, on the oxygenation state of the culture, and on the composition of the auto-induction
medium. Thus expression hosts expressing high levels of Lacl during aerobic growth exhibit reduced ability to
effectively complete the auto-induction process. Manipulation of the promoter to decrease the expression of Lacl
altered the preference for lactose consumption in a manner that led to increased protein expression and partially
relieved the sensitivity of the auto-induction process to the oxygenation state of the culture. Factorial design
methods were used to optimize the chemically defined growth medium used for expression of two model proteins,
Photinus luciferase and enhanced green fluorescent protein, including variations for production of both unlabeled
and selenomethionine-labeled samples [1]. The optimization included studies of the expression from T7 and T7-
lacl promoter plasmids and from T5 phage promoter plasmids expressing two levels of Lacl. Upon the basis of
the analysis of over 500 independent expression results, combinations of optimized expression media and
expression plasmids that gave protein yields of greater than 1000 pg/mL of expression culture were identified.

These approaches are incorporated into CESG Technology Dissemination Reports 010, 020, 021, and 022.
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