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 الخلاصة

صغُشة حْخح بىاسطت ػذة افشاد ٍِ  غبُؼُت هى ػببسة ػِ خضَئبث Colibactinرَفبُ اىـ 

 ,Escherichia coli, Klebsiella Pneumoniaeٍثو  Enterobacteriaceaeاىؼبئيت اىَؼىَت 

Enterobacter spp., Ciratobacter spp. Acintobacter spp.,  ٍفٍ اىقْبة  حسخىغِواىخ

اسخسثبد حنسُش اىَبدة اىىساثُت ٍضودخت اىششَػ  اىزَفبُ َؼَو ػيً ا. هزاىَؼىَت ىلأّسبُ واىسُىاّبث

اد خيو فٍ ػَيُت اّقبسٌ اىخلاَب ذ(، اّسشافبث فٍ اىنشٍىسىً ومزىل َؼَو ػيً ازDNA-)اىذّب

ىيبنخشبب ػضىت بنخُشَت سشَشَت حؼىد  100. فٍ هزٓ اىذساست،  M/G2زقُقت اىْىاة واَقبفهب فٍ غىس

ِ ٍشخفُبث رج وػُْبث سشَشَت ٍخخيفت، ار حٌ ػضىهب ٍٍِ َّب حٌ اىسصىه ػيُهباىسبىبت ىصبغت غشاً 

 بغذاد/اىؼشاق.وٍشامض غبُت فٍ ٍسبفظت 

اشخَيج اىخٍ ػضىج حٌ حؼشَفهب اسخْبداّ اىً ٍدَىػت فسىصبث واخخببساث اىبنخُشَت اىؼضلاث 

واىخؼشَف  API 20Eَىزُىَت، اىفسىصبث اىفسيدُت، ُنبسخٍ، اىفسىصبث اىخاىَظهش اى ػيً

% ٍِ اىَدَىع 51حَثو ّسبت   E. coliاُ بنخشَب اىْخبئح اظهشث . VITEK2بأسخخذاً خهبص 

، E. aurogenes 9%و  K. pneumoniae ،12 %P. aeruginsoa% 28اىنيٍ ىيؼضلاث، 

و  49ؼضلاث اىبنخُشَت حٌ اىسصىه ػيُهب ٍِ ػُْبث اىخشوج والادساس وبْسبت ّسبت ٍِ اىأػيً 

 ذً.اى% ٍِ ػُْبث 7% حٌ اىسصىه ػيُهب ٍِ ٍسسبث اىدشوذ و 10% ػيً اىخىاىٍ، بَُْب 34

 PCRَُهب بىاسطت حفبػو اىبيَشة اىَخسيسو خىيؼضلاث اىبنخُشَت حٌ حع DNAػُْبث اىذّب 

 .(clbA, clbB, clbN and clbQىغشض ٍؼشفت اّخشبس ٍدَىػت ٍِ خُْبث اىنىىبنخُِ ٍخَثيت بـ )

مبُ رو وصُ  clbA خُِ صو اىً اُوسبالام هلاًّخُدت اىخشزُو اىنهشببئٍ بأسخخذاً اوظسج 

فٍ حسيسو اىقىاػذ  clbQ 821 bp وbp  1002 ،clbB 550 bp ، clbN 700 bpخضَئٍ بسذود

دُْبث ىي ٍىخبت% ٍِ ٍدَىع اىؼضلاث اىبنخُشَت اىَؼضوىت هٍ 11اىْخبئح اُ  اوظسجاىْخشوخُُْت. 

ػضلاث   تسبؼهْبك  ببُالاسبؼت قُذ اىذساست، اّخشبس خُْبث اىنىىبنخُِ بُِ اىؼضلاث اىبنخُشَت حبُِ 

ٍىخبت ىفسص هزٓ  K. pneumoniaeحؼىد ىبنخشَب  وػضىخُِ زبوَت ػيُهب  E. coliٍِ بنخشَب 

ػيً ٍسخىي أاىدُْبث،  وزبٍيت ىهزٓ ٍىخبت E. aerogenesػضىخُِ ٍِ بنخشَب  مبّجاىدُْبث فَُب 

ىيَعبد  هبٍِ اىسسبسُت اىذوائُت ىيَعبداث اىسُبحُت بُِ اىؼضلاث اىَىخبت ىينىىبنخُِ حٌ حسدُي

ذوائُت حدبٓ ىىزع ٍسخىي ػبىٍ ٍِ اىسسبسُت اى ومزىل%، 100وبْسبت   Impenem اىسُىٌ 
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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 (Faïs 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, Iraq. 

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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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 (Nougayrède 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 



. ٍقبوٍت ظؼُفت Ceftriaxone, Cefotaxime, Piperacilline and Tobramycinاىَعبداث 

 Norfloxacin, Ceftaxidime andٍِ هزٓ اىبنخشَب حٌ حسدُيهب حدبٓ اىَعبداث اىسُبحُت 

Nitrofurantion. ،ىغشض دساست اىفؼو اىىظُفٍ ىدُْبث اىنىىبنخُِ فٍ مو ٍِ بنخشَب وE. coli,  

E. aerogenes  اسخخذً خػ اىخلاَب اىسشغبُّت ّىعHeLa ار حٌ حؼشَط هزٓ اىخلاَب اىً ػضىج ،

سبػت( وبأسخخذاً  6،24ٍخخيفت ) ُْخُِفخشحُِ صٍت وسبىبت ىدُْبث اىنىىبنخُِ وفٍ بنخُشَت ٍىخب

% ٍِ اىخلاَب حٌ قخيهب بؼذ اُ 15-10، ىىزع فقػ  MOI  50ظشوف َّى ٍثبىُت وبَؼذه اصببت 

وبىقخُِ ٍخخيفُِ، فَُب اصداث ّسبت قخو اىخلاَب   سبىبت ىدُْبث اىنىىبنخُِ E. coliيج ٍغ بنخشَب ػىٍ

زبىت ٍؼبٍيخهب بْفس اىبنخشَب وىنْهب ٍىخبت ىيدُْبث قُذ اىذساست، واسحفؼج ّسبت اىقخو  % ف50ٍاىً 

 حؼشَط ىيبنخشَب اىَىخبت ىيدُْبث.سبػت 24% بؼذ ٍشوس 80اىً 

اوظسج اىْخبئح بأُ ّسبت  E. aerogenesببنخشَب   HeLaفٍ زبىت ٍؼبٍيت اىخلاَب ّىع اٍب 

% ٍِ اىخلاَب حبقت زُت فٍ زبىت 90، ار حبُِ اُ E. coliاىقخو حقشَببً ٍَبثيت ىَب هى ػيُت فٍ بنخشَب 

يُهب % قخو حٌ اىسصىه ػ75اىسبىبت ىدُْبث اىنىىبنخُِ وّسبت   E. aerogenes ٍؼبٍيخهب ٍغ بنخشَب

فٍ زبىت حؼشَط اىخلاَب ىْفس اىبنخشَب وىنِ فٍ زبىت اّهب ٍىخبت ىيدُْبث قُذ اىذساست، ٍِ خلاه 

اظهشث  HeLaدساست اىخلاَب اىَؼشظت ىيبنخشَب اىَىخبت ىدُْبث اىنىىبنخُِ ٍدهشَبً حبُِ اُ خلاَب 

بض واظر فٍ فخطت قُذ اىذساست وحبُِ اُ هْبك اّبؼط الاسخدبببث ىفؼو ىنىىبنخُِ اىَْخح بىاس

ػذد اىخلاَب اىَؼبٍيت ببنخشَب ٍىخبت ٍقبسّت ببىنخشَب اىسبىبت ىهزٓ اىدُْبث، ومزىل ىىزع زذود 

َب اىَىخبت اىَؼبٍيت ٍغ اىبنخش  HeLaاسخطبىت فٍ اّىَت اىخلاَب، ّخُدت اىَدهش اىفيىسسٍُْ ىخلاَب 

اىخبصت ببىخلاَب، ار بؼذ  اظهشث ػذة صبغبث ىلأّىَت AO/EBبُغهب بصبغت واىسبىبت ىيدُْبث وبخص

اىسُت حظهش اىشبنت  E. aereogensو   E. coliببنخشَب سبىبت ىؼضلاث   HeLa ٍؼبٍيت خلاَب

اىَُخت اىَؼبٍيت ٍغ اىبنخشَب اىَىخبت  HeLaبشحقبىٍ اىً اصفش، بَُْب خلاَب -اىنشوٍبحُُْت بيىُ اصفش

اىغُش ٍؼبٍيت بأٌ ّىع   HeLaخلاَب اىسُت ، حظهش الاّىَت بيىُ بشحقبىٍ اىً ازَش ىَبع، فَُب حظهش اى

 ببلاّىَت.    ُ اٌ ىَؼبُ او حفصص او حدضؤٍِ اىبنخشَب حظهش اّىَخهب بيىُ اخعش وبذو




