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Abstrakt

Kolibaktin je bakterialni toxin, ktery byl poprvé popsan v roce 2006 u E. coli pracovni
skupinou Nougayrede et al. (2006). Syntéza kolibaktinu je slozita a je do ni zapojeno 19 gentl,
které jsou koédovany v pks genomické oblasti. Tyto geny béhem syntézy na sebe vzajemné
navazuji a pies fadu nefunkcénich pre-kolibaktinovych meziproduktii syntetizuji funkéni toxin.
Kromé¢ E. coli, také dalsi G bakterie, jako napiiklad K. pneumoniae, jsou schopny produkovat
toxin kolibaktin.

Predmétem nasi studie je jednak analyza zdroji kolibaktinu a nésledné sledovani jeho
cytotoxickych ucinkl na epitelidlni bunky. Hypotetickym zdrojem téchto bakterii mohou byt
také potraviny, at’ uz domaci nebo zahrani¢ni produkce, nebo potravinova zvifata.

U kmenta K. pneumoniae izolovanych z riznych zdroji byla provedena analyza 7 geni pks
genomickeé oblasti zodpovédnych za syntézu kolibaktinu. U pozitivnich kultur byla provedena
analyza cytotoxickych ucinkd pks+ K. pneumoniae na lidské epitelialni bunky, napt. G¢inku
bakterilniho toxinu na bun&nou viabilitu, poskozeni DNA a bunéény cyklus. Uinky pks+
K. pneumoniae byly analyzovany po infekci bun¢k vybranymi bakterialnimi kmeny in vitro.
Vysledky studie ukazaly, ze pks+ K.pneumoniae nebyly izolovany z potravin ani
potravinovych zvifat. Naproti tomu téméi 40 % humannich K. pneumoniae neslo pks oblast.
Kmeny pks+ K. pneumoniae snizovaly viabilitu epitelidlnich bunék dychaciho traktu,
indukovaly zastavu bunéného cyklu a poSkozeni DNA.

Zavérem lze Fici, Ze potraviny ani potravinova zvifata nejsou vyznamnymi zdroji pks+ K.

pneumoniae, zatimco hlavnimi zdroji pks+ K. pneumoniae jsou humanni vzorky.



Abstract

Colibactin is a bacterial toxin which was first described in 2006 in E. coli by the working
group of Nougayrede et al. (2006). Colibactin synthesis is complicated and involves 19 genes
that are encoded in the pks genomic region. These genes act on each other during the
synthesis and synthesize a functional toxin through a series of non-functional pre-colibactin
intermediates. In parallel to E. coli, other G- bacteria, such as K. pneumoniae, are also able to
produce the toxin colibactin.

The object of our study is to analyze the sources of colibactin and then to compare its
cytotoxic effects on epithelial cells. Hypothetical sources of these bacteria may also be
foodstuffs, from either domestic or foreign production, or food animals. The analysis of 7
genes of the pks genomic region responsible for colibactin synthesis was performed in K.
pneumoniae strains isolated from different sources. The positive cultures were analyzed for
cytotoxic effects of pks+ K. pneumoniae on human epithelial cells, such as the effects of the
bacterial toxin on cell viability, DNA damage and cell cycle. These effects of pks+ K.
pneumoniae were investigated after the infection of cells with selected bacterial strains in
vitro. The results of the study showed that pks+ K. pneumoniae were not isolated from
foodstuff or food animal samples. In contrast, almost 40% of human K. pneumoniae carried
the pks region. The pks+ K. pneumoniae strains reduced the viability, induced cell cycle arrest
and DNA damage of airway epithelial cells.

In conclusion, food and food animals are not significant sources of pks+ K. pneumoniae,

while human samples are the main sources of pks+ K. pneumoniae.



