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Lactic acid bacteria are interesting cell factories for the expression of hydrolytic
enzymes as many of them are generally recognized as safe and require only a simple
cultivation process. Lactobacillus plantarum is considered as a potential cell factory
because of its GRAS (generally recognized as safe) status and long history of use in food

applications.

The first part of the research project involves the overexpression of a chitosanase

(CsnA) and a B-mannanase (ManB), from Bacillus licheniformis and Bacillus subtilis,

respectively, in Lactobacillus plantarum. ManB and CsnA could be efficiently produced
and secreted in L. plantarum using pSIP-based expression vectors containing either an

erythromycin resistance or the alr gene as selection marker.

The second part of the research project involved the display the two enzymes on
the surface of L. plantarum for potential application as whole-cell biocatalysis. The results
indicated that mannanolytic and chitinolytic enzymes can be anchored to the cell surface
of L. plantarum in active forms. This approach, with the enzyme of interest being displayed
on the cell surface of a food-grade organism can be applied in various production

processes relevant for food industry.

Finally, in the last part of the research project, we demonsrate the success in the
development and application of food-grade expression system for the production of
recombinant proteins, of which a food-grade enzyme technology developed in our
laboratory was used for the production of soluble CHOS from chitosan, derived from chitin
of shrimp and prawn shells, in a lactic acid solution. The results indicated that well-
characterized chitosan oligosaccharides could be produced using well developed food-
grade enzyme technology in our laboratory. The CHOS products could be further applied
for food and feed industry.

The information and knowledge created from this research project were used for 2

pulications in a high-impact international journal, and in 2 Ph.D. and 2 Master Thesis.
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