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3.3. Sources of Isolates 

The isolates were obtained from various sources.  The highest frequency of the isolates 

was collected from Urine samples and the lowest from Wound (figure 3.1.).  

  

Figure 3.1. The percentage of sources of isolates. 

3.4. Amplicon Sequencing of the Seven Housekeeping Genes for MLST and wzi 

gene 

 Seven housekeeping genes (gapA, infB, mdh, pgi, phoE, rpoB, tonB, wzi) for 44 

isolates which are meropenem resistant and 6 non-meropenem resistant were amplified 

by PCR. The amplicons were sequenced by Next Generation Sequencing by illumina 

technology. Amplification of 5 Iraqi (24,54,57,58 and 61#) isolates were not successful 

for seven housekeeping genes in 50 isolates indicating their misdiagnosis by automated 

vitek system. Furthermore, we replaced them with 5 Iraqi meropenem non-resistant 

isolates (62, 65, 67, 68 and 70), which are resistant to other carbapenems such as 

imepenem or ertapenem according VitekII results. Moreover, we sequenced the 

amplicons of those seven housekeeping genes (gapA, infB, mdh, pgi, phoE, rpoB, tonB, 

wzi) by Next Generation Sequencing.  
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Figure 3.6. Phylogenetic tree of isolates based on PFGE. Done by Bionumerics 8.0 

,Version. 
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Cluster Sub-cluster ST K-type Source Country 

A a1 ST15 K27 Urine Turkey 

B b1 ST15 K27 
Blood culture Turkey 

C c1 ST15 K27 Urine Turkey 

D d1 ST15 K27 respiratory system Turkey 

E e1 ST15 K27 skin swab Turkey 

F f1 ST15 K27 Sputum Iraq 

G g1 ST15 K27 respiratory system Turkey 

H h1 ST15 K27 Urine Iraq 

I i1 ST15 K27 Wound Iraq 

J j1 ST15 K27 Urine Iraq 

K k1 ST15 K27 Urine Turkey 

K k2 ST15 K27 Urine Turkey 

K k3 ST15 K27 Ear swab Iraq 

L l1 ST15 K27 Urine Turkey 

L l2 ST15 K27 Skin Swab Turkey 

M m1 ST15 K27 Urine Iraq 

N n1 ST15 K27 Wound Iraq 

O o1 ST15 K27 
Blood culture Turkey 

O o2 ST15 K27 Urine Iraq 

P p1 ST15 K27 Urine Turkey 

Q q1 ST15 K27 Skin swab Turkey 

Q q2 ST15 K27 
Blood culture Turkey 

Q q3 ST15 K27 Wound Turkey 

R r1 ST15 K27 Sputum Turkey 

S s1 ST15 K27 
Blood culture Turkey 

T t1 ST15 K27 Sputum Iraq 

 

Figure 3.7.Phylogenetic tree of 26 isolates with ST15 and K-type 27 based on 

PFGE.  




































