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Chapter one Introduction

in colibactin synthesis is represented by clbA; a phosphopantetheinyl
transeferase-encoded gene (PPTase) and clbP; a D-amino peptidase; which
are required for the biosynthesis and maturation of colibactin, respectively
(McCarthy et al., 2015).

The mechanisms of mode of action are poorly understood and the
characterization of its structure remains partially elusive. However, a
previous study of (Brotherton and Balskus, 2013), demonstrated that the
synthesis pathway of colibactin as a prodrug is mediated by NRPS-PKS
biosynthesis machinery with an extended side chain on N-acyl-D-
asparagine. The precursor called (precolibactin) is then translocated into the
periplasm by clb M transporter, and removed it by clbP. The production of
colibactins was associated with pathogenicity and inducing carcinogensis.
Colibactins are considered as virulence factors, immunomodulators,
mutualistic factors and antimicrobial agents (antibiotics), as well as their
effects as anti-inflammatory and analgesic (Cohen, 2002 and Johnson et al.,
2008).

This natural genotoxin induces the breakdown of double-stranded
DNA, chromosome aberrations and cell arrest in the G2/M phase in the
eukaryotic host cells (Cuevas-Ramos et al., 2010 and Bossuet-Greif et al.,

2018). Moreover, the genotoxicity of colibactin was observed in mammalian
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cells transiently infected with pks+ bacteria. Interestingly, E. coli harbouring
pks was isolated from several clinical cases such as newborn children with
meningitis (Lu et al., 2017), commensal bacteria found in human and animal
intestinal tracts (Putze et al., 2009), patients with urinary tract infections
(Hancock et al., 2008), and haemo culture (septicemia) (Marcq et al., 2014
and McCarthy et al., 2015).

In addition, E. coli harboring pks are isolated from colorectal cancer
(CRC) and it could promote human CRC development (Raisch et al., 2014).
It was revealed that the ability of K. pneumoniae 1084 harbouring pks cluster
to damage DNA in vitro and in vivo is significantly demolished when clbA
was knocked out (Lu et al., 2017). However, it was reported that clbP can
ease the harmful effect of this toxin in vitro and dramatically decreases the
tumor number in vivo (Fais et al., 2016).

1-2 The aim of the study:

1- To isolate and identify of some clinical isolates of Gram negative
bacteria from hospitals in Baghdad city, Iraqg.

2- To investigate of susceptibility pattern test of all obtained isolates
against some selected antibiotics.

3- To make asurvey the occurrence of some genes (pks) responsible for

the production of colibactin from the clinically isolated Gram negative
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Chapter one Introduction

Introduction

Colibactins are natural genotoxic, small and unknown structure
molecules, produced by human normal intestinal microbiota. These
molecules are considered as secondary metabolites and their biosynthesis is
encoded by specific gene cluster which was firstly identified and
characterized by Oswald and co-workers during 2006 in an extra-intestinal
pathogenic Escherichia coli strain (ExPEC) isolated from neonatal
meningitis (Nougayrede et al., 2006 and Cuevas-Ramos et al., 2010).

Epidemiological studies and reports showed that colibactin can be also
produced by extra-intestinal pathogenic strains of Enterobacteriaceae
members including Klebsiella pneumoniae, Enterobacter aerogenes and
Citrobacter koseri. Inaddition it was also found in Pseudovibiro spp.
associated with sponges isolated from marine water (Bondarev et al., 2013
and Cougnoux et al., 2016).

The biosynthesis of this colibactin is achieved by the enzymes
Polyketide synthases (PKSs) and non-ribosomal peptide synthases (NRPSs).
The major biosynthesis of these secondary metabolites is encoded by the clb
A-S genes found in the 54-kb genomic pks island and any mutation in these
genes except clbS results in decrease or loss of the genotoxic activity (Bian

et al., 2015 and Brotherton et al., 2015). The importance of this gene cluster
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