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Based on the progress in genomics, we have developed a genome-based approach to create a
minimally mutated strain for efficient amino acid production and for understanding of high-level
production by using L-lysine fermentation as a model. A minimally mutated L-lysine producer was
constructed in the following way.

First, all predicted genes relevant to L-lysine biosynthesis were identified from the genome and
organized into a metabolic map. Next, the sequences of these same genes were determined for a
classically derived L-lysine producer and were compared with the wild-type sequences to identify
mutational differences. The mutations were then sequentially introduced by allelic replacement into the
wild-type genome. The replacement started with mutations in the relevant terminal pathways and moved
to those in central metabolic pathways, with each construct evaluated for its contribution to production.
When the mutation was relevant to production, it was saved in the genome, and the resulting mutant
was used as the parent to introduce and evaluate a second mutation. This iterative cycle made it possible
to generate a minimally mutated strain consisting of only relevant mutations (hom59, lysC311, pyc458,
gnd361, mgo224, leuC456).

The new L-lysine-producing strain inherits the robustness of the wild-type strain, and thus has several
advantages over classically derived producers. One is its high rate of growth and sugar consumption.
Since the new strain can grow and consume glucose almost as fast as the wild-type strain, the
fermentation period can be shortened to nearly half of that traditionally required. This is expected to
significantly benefit overall productivity as well as production capacity without the need of new
fermentors. A second is improved stress-tolerance, which will allow fermentation at higher temperatures
than is traditionally practiced. The new strain showed efficient L-lysine production at 40°C, whereas
classical strains could not function above 35°C. This feature not only allows reduction of cooling costs,
but also enables cost-effective manufacture in tropical regions that have easy access to low-cost carbon

sources such as molasses and tapioca.
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The genome-based approach presented here is an example of promptly demonstrating the methodology
to apply the fruits of genomics to biotechnological processes. Throughout this work, it was illustrated
that strain development based on the specific incorporation of biotechnologically useful mutations in a

robust wild-type strain can substantially improve producer performance.
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