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Yersinia High-Pathogenicity islands (HPI) represent a classical Pathogenicify island (PAI). This gene
segment is found only in high pathogenic shains of Y. enterocolitíca, Y. pseudotuberculosis and Y. pestis,
and its presence is requked for the high pathogenic phenotype. The HPI gene cluster encodes sideróphore
yersiniabactin and its receptor FyuA. In Yersinia HPI gene cluster has been found to be unstabie, its
deletion leading to dramatic loss of virulence.

Recently, a gene segment identical to the Yersinia HPI has been identified also in some pathogenic
Escherichia coli strains. It has found to be most abundantly present in EAEC (93%) and EIEC Q7%)
strains, but surprisingly totally absent in closely related high pathogenic EHEC, Shigella and Salmonella
enterica shains tested. The role of Yersinia HPI to the virulence of E. coli has not yet been clarified. Iron
acquisition is unlikely to be the only reason for the wide distribution of this gene cluster, because most of
the E. coli strains are known to synthesise several effective iron accumulation systems. Thus, it has been
proposed yersiniabactin n E. coli strains to have some other primary function than hon accumulation, it
could participate, for example in non-ribosomal synthesis of some yet unidentified molecule.

Furthermore, the HPI gene segment is also identified n a E. coli strain Nissle 19 17, better known
as Mutaflor strain. This strain is found to be totally apathogenic to humans and it is actually used as a
human probioticum. The probiotic ability of Mutaflor strain is based on its ability effectively colonise
animal and human intestine, elicit a specific immunological response when orally administrated and inhibit
the growth of some other micro-organisms in vitro and in vivo.

In this study we silenced the yersiniabactin biosynthetic genes (irpl and irp2) and. the receptor
gene (fuuA) of E. coli strain Mutaflor. The silencing was performed by insertional mutagenesis, after which
the right insertion and successful silencing of these genes were confirmed by Southern and Western
Blotting techniques. 
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Mutant stains were further characterized for the yersiniabactin production by using green i

fluorescent protein and luciferase as reporter genes for the fiuA promoter activation. We demonstrated, that
Mutaflor is, in deed, expressing yersiniabactin under iron deprivation. We were also able to demonstrate,
that the yersiniabactin produced by this E. coli strain was able to activate the expressio n of the fyuA, cloned
from Í enterocolitica. This activation was not influenced by other siderophores produced by Mutaflor.

The Mutaflor strain was found to have an inhibitory effect against some E. coli and Salmonella
strains, meanwhile some Salmonella strans actually benefited from the presence of Mutaflor. Interestingly,
this inhibitory effect was only observed under aerobic conditions. Furthermore, no differences in the ability
of the original Mutaflor strains and Mutaflor FIPI mutant strains to inhibit the growth of these strains could
be observed. As well as, sterile filtered Mutaflor culture supernatants \ryere not sufficient alone to prevent
the growth of E. coli strain K-12, othenvise sensitive to Mutaflor strain. These results indicate, that
yersiniabactin is not the main "inhibitory agent", produced by Mutaflor strain.

In the HeLa cell adhesion and invasion assays, Mutaflor was found to be non-invasive and only
weakly adhesive. No differences in the adherence could be observed between the original Mutaflor strains
and the Mutaflor HPI mutant strains. The ability of Mutaflor strain to persist in the mouse intestine and
elect specific immunological response was tested in vivo by infecting four C57BL/6 mice orally with high
dose of living bacteria. We were able to reisolate Mutaflor strain from the mouse feces 2l days after
infection and at the same time detect IgG response specific for Mutaflor. These results indicated, that the
Mutaflor strain is not only able to persist in the intestine, but also communicationg with the specific
immunosystem.
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