The industrial potential
of Lactic Acid Bacteria
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Gram +
Sequencing of genomes flourishes (25 published)
They have the ability to ferment sugars to lactic acid
Low percentage G+C
In industry used in the production of many foods and fermentative
beverages; bacteriocins, pharmaceuticals (vitamin B)
In 2001, the full genome of Lactococcus lactis is sequenced
At present the genomes of:
15 Lactobacillus
3 Lactococcus
3 Streptococcus
2 Leuconostoc
1 Pediococcus
1 Oenococcus
are sequenced
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Genomics provides unprecedented opportunities to inspect the
physiology and metabolic processes of the LAB.
Most LAB genomes are relatively small in size.
In some genes in the process of evolution, horizontal transfer and
gene duplication took place.
In Streptococcus thermophilus, Lactobacillus bulgaricus,
Lactobacillus helveticus, more than 10% of the coding genes have
lost their functions and are represented by pseudogens.
S. thermophilus generates a virulence associated gene related to
antibiotic resistance and adhesion functions, which distinguishes it
from the pathogenic S. neighbors.
The LAB genome can be easily regulated, controlled, and
engineered to "domesticate" under industrial conditions.
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LAB genomes include so-called variable mobile genomic elements, including
plasmids and prophage insertion elements.
The presence of MGEs contributes to the plasticity of the genome and to the
adaptation to the environment.
One of the most recently discovered MGEs in LAB is the 242 kb plasmid
pMP118 in Lactobacillus salivarius.
pMP118 encodes two enzymes for the pentose phosphate pathway:
transketolase and transaldolase.
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LABs are widely used in industry due to their
physiological characteristics - probiotic properties,
interactions in the population, specific response under
stress conditions.
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Genomics and functional genomic approaches are
characterized by highly throughput, large scale
combinations of experimental and computational
methods that are used to detect genes, signaling
pathways, metabolic stages, regulatory chains.
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Genomics revealed that the improvement in substrate
absorption is mainly based on duplication of genes or
horizontal transfer.
In Lactobacillales, gene duplication occurs even in the
phosphotransferase system, the amino acid transport, which
increases their adaptation to the nutrient-rich environment.

