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ABSTRACT ; This study was performed to describe relationship according to 16S rRNA gene sequence for the clinical 

Acinetobacter baumannii, ESBL-producing isolates were selected were identified in burn Infection in Iraq. Twenty-two 

months between January 2017 and September 2018, in a cross-sectional study, a total of Twenty-four suspected A. baumannii 

isolates were isolated from 177 patients hospitalized in our Burn Care Unit. Isolates were identified using conventional 

biochemical tests and on the basis of the bacterial 16S rRNA gene and chromosomal blaOXA-51 gene. Phylogeny and genotypic 

comparison of this methods, evidence given in this study, it is proposed that isolate is closely related to members of the genus 

Acinetobacter. Identification and annotation of genotype-varying in the 16S rRNA gene and characterization of their 

interaction can provide a basis for better understanding of the gene interaction. Computational identification of 16S rRNA 

gene of Acinetobacter sp. was performed using BPROM tool. The results showed 22 A. baumannii isolates, 11(50%) were 

ESBL producing isolates included all three genes together with the blaCTX-M, blaTEM and blaSHV genes were detected in 

17(77.2%), 12(54.5%) and 6(27.2%) isolates of test bacteria, respectively. A total of 11 out of 22 isolates carried all 

resistances genes, after sequencing 11 samples were noisy, hence they were excluded. According to phylogenetic analysis, we 

found that the isolates could be differentiated into groups by a single nucleotide difference within the 16S rRNA sequences 

also were closely related to strains from Indonesia. Despite the samples were from the same source (currency notes), we 

found that there is a broad sequence variation between them. The GenBank accession number for 16S rRNA gene of 

Acinetobacter sp. 

 

Keywords: Acinetobacter baumannii, ESBLs genes, 16S rRNA genes, Burn infection, Iraq. 

 

1. INTRODUCTION 
Phenotypic techniques include evaluation of biochemical 

characteristics and identification of antimicrobial resistance 

patterns [1]. These techniques are not powerful enough to 

identify and differentiate Acinetobacter strains and cannot 

determine the source and ways of distribution and effective 

measures for controlling the spread of infection and prevalent 

isolates [2]. Repetitive sequences between genes are often 

given the genetic relationships between genes or strains are 

carried out by molecular phylogeny by comparing of 

homologous DNA sequences such as mitochondrial DNA 

and ribosomal RNA, which is considered to be an absolute 

measure of relatedness [3] Within the Ribosomal RNA 

genes, 16S rRNA is the most universal and consists of highly 

conserved as well as it is variable regions, therefore it is the 

most valuable in phylogenetic and developmental [4]. Many 

studies on the genotypic identification and phylogenetic 

analysis of A. baumannii were performed via several highly 

specific and sensitive molecular markers including 16S 

rRNA gene [5]. Genus Acinetobacter is one cause of 

infections in hospitalized patients and especially those in 

burn infection [6]. Due to biofilm producing ability, they 

survive longer on dry surfaces or on instruments and 

disseminate inset hospital environments and cause 

nosocomial infections [7, 8].  The most common 

Acinetobacter spp. isolated from human samples is 

Acinetobacter baumannii [8]. This bacterium is resistant to 

many available antibiotics because it has been in contact with 

other gram-negative pathogens in hospital environments and 

also exposed to extensive bombardment with antibiotics, so 

most strains of A. baumannii are resistant to tetracycline, 

amoxicillin, clavulanic acid and penicillin [9]. Presence of 

resistance genes among in Acinetobacter spp. because of the 

ability to produce β- lactamases enzymes that are a major 

cause of bacterial resistance to the β -lactam family of 

antibiotics such as Penicillins Cephalosporins, Cephamicins 

and Carbapenems[10]. Since, developed third-generation 

Cephalosporins, e.g. Cefotaxime, Ceftazidime, Ceftriaxone, 

Cefoxitin, Cefepime, Cefixime and Cephalexin have been 

introduced as useful and effective drugs against most 

nosocomial infections and non-specific febrile diseases [11]. 

However, the excessive use of Cephalosporins in clinical 

practice has resulted in increased bacterial resistance to these 

antibiotics especially. These enzymes catalyze the hydrolysis 

of the amide bond of four-membered β -lactam ring and 

render the antibiotic inactive against its original cellular 

target, the cell wall Transpeptidase [11, 12]. Resistance to β- 

lactamase antibiotics among the Acinetobacter is a result of 

the expression of ESBL genes. Among the numbers of A. 

baumannii has the highest level of ESBLs [13]. Moreover; 

studies have shown that the most prevalent ESBL-producing 

bacterium is A. baumannii ESBLs arise mainly due to 

mutations in β-lactamase encoded by the blaCTX-M, blaTEM 

and blaSHV [14]. The genes encoding β-lactamase enzymes 

are located on transferable plasmids [15]. Therefore, it can 

acquire resistance mechanisms from plasmids, integrin's, 

transposons, and other gram-negative, in addition to its 

inherent tendency to acquire resistance [15, 16]. Phenotypic 

and genotypic techniques are used to design effective 

strategies for controlling infections caused by this bacterium 

[17].  It was isolated and identified via conventional methods 

[18, 19], while present studies determining the frequency of 

resistance to β-lactamase antibiotics; the prevalence of 

different β-lactamases genes [20, 47], as well as 16S rRNA 

gene [21]. We planned this study to find out its impact and 

existing prevalence of EBSLs in A.baumannii. After the 

Isolation and Identification of bacteria, Moreover, we aim to 

study the relationships according to 16S rRNA gene 

sequences between our positive isolation disseminated in 

burn wounds and the closest strains from other countries over 

the world. 

2.  Materials and Methods 
This prospective study was conducted of Institute of Genetic 

Engineering and Biotechnology for Postgraduate Studies, 

mailto:azz.zarha@yahoo.com


580 ISSN 1013-5316;CODEN: SINTE 8 Sci.Int.(Lahore),30(4),581-587,2018 

July-August 

University of Baghdad, Iraq, with the Burn Care Unit in Burn 

Specialist Hospital of Al Diwaniyah city, Iraq, from January 

2017 to September 2018. A total of 290 burn samples (swab) 

of 177 hospitalized patients. 

Microbiology Methods 

  Dissemination of A. baumannii in burn infections in Iraqi 

patients, isolates were identified after purification on nutrient 

media and MacConkey agar, routine tests such as producing 

acid in Oxidative, Fermentation glucose were conducted to 

identify suspected A. baumannii isolates. The identification 

of the isolates was accomplished by API 20NE.20NE.Then, 

Inherent genes of Acinetobacter strains including16S rRNA 

and tracking the blaOXA51-like Carbapenemase gene[22], 

which is intrinsic to this species, using single PCR Table.1, 

after genotypic and phenotypic confirmation of samples, 

isolates were moved to an environment of 15% glycerol and 

5% liquid Brain-Heart Infusion (BHI) medium for storage 

and preservation at -70°C. 

Phenotypic detection of extended-spectrum β_lactamases 

(ESBLs) 

Phenotypic identification of ESBL producing isolates have 

been carried out using the detected standard disk diffusion 

method of combined antimicrobial susceptibility pattern with 

seven antibiotic disks (Mast, UK) belonging to Cephems 

class. Antibiogram disks belonging to Cephems class. 

Briefly, Cefotaxime (30 µg), Cefepime (30 µg), Ceftazidime 

(30 µg), Ceftriaxone (30 µg) Cefixime (5 µg) and Cephalexin 

(30 µg) was assessed using Mueller-Hinton agar disc 

diffusion test. The results were according to the CLSI criteria 

and manufacturer instruction, an increase in zone diameter of 

≥5 mm in the presence of clavulanic acid indicated the 

presence of ESBL in the test organism. Klebsiella 

pneumoniae ATCC700603 was used as a positive control for 

ESBL production [23, 24]. 

Genotypic detection of extended-spectrum β_lactamases 

(ESBLs) 

For the design of resistance-gene specific PCR primers, 

reference resistance gene nucleotide sequences were 

extracted from different databases: β-lactamase genes [26], 

NCBI [27]. A database ARG-DB (Antibiotic Resistance 

Gene Database) was for the extracted genes and all entries of 

ARG-DB were compared to each other by applying the 

BLAST algorithm [28]. Genes with more than 32 % 

sequence identity were clustered. Based on CLUSTAL W 

[29] alignments, a consensus sequence was calculated for 

each cluster and the gene showing the highest degree of 

identity to the consensus sequence was defined as 

representative for the respective cluster. Specific PCR 

primers were designed for all reference genes by means of 

the Primer3 program [30] and synthesized. The resulting 

PCR primer sequences are shown in Table 1 In silicon PCR 

amplification was performed on an online software 

http://insilico.ehu.eus/PCR/ [31] and resulting PCR product 

is computed automatically with the desired band size of a 

specific gene.   

       Bacterial genomic DNA extraction, briefly, one colony 

of a pure culture grown was re-suspended in 50 µl of LB 

broth and incubated at 37°C in an orbital shaker for 18 h. 50 

µl of the bacterial suspension was centrifuged at 3000 rpm 

for 5 min and the sediment was used for DNA extraction.  

DNA extraction was performed using a Genomic DNA 

Extraction kit (Geneaied) according to manufacturers' 

instructions.  The extracted bacterial DNA was checked by 

using the Nanodrop spectrophotometer (THERMO. USA) 

that measured DNA concentration (ng/µL) and checked the   

DNA purity by reading the absorbance at (260 /280 nm), and 

the supernatant containing DNA was stored at -20°C until 

tested. PCR reaction was carried out in a 25 µl volumes with 

1 µl of extracted DNA, 12.5 µm of the PCR Master Mix 

containing 1.25 U of Taq Polymerase, 1ｘPCR buffer 

containing 0.1 mM MgCl2 and 240 µM of each dNTP. 

Specifically designed primers used are including blaCTX-M, 

blaTEM and blaSHV were used for PCR amplification of the 

genes. PCR machine was installed for cycling according to 

Optimase Protocol Writer™ programme condition as 5 min 

of initial denaturation at 95°C, then 30 cycles at 95°C for 30 

s, D°C for 1 min, 72°C for 40 sec , and finally 72°C for 5 

min for amplification of incomplete segments(D: 

Differentiated) . About 10 µl of each PCR product was 

loaded into each well of the gel, and electrophoresis was 

carried out for 45 min at 100 V. The electrophoresis gel was 

placed on a UV transilluminator and picture was taken from 

the visible bands. The gel images were saved electronically 

for further analysis and typing of the isolates.  

DNA Sequencing and Bioinformatics analysis 

    Amplification of the 16S rRNA gene ~1500 bp. was 

performed by using universal primers 27F (5’-

AGAGTTTGATYMTGGCTCAG-3’) and 1525R (5’-

AGAAAGGAGGTGATCCAGCC-3’) and the PCR products 

were sequenced using 27F, 1525R and 907R (5’-

CCGTCAATTCMTTTRAGTTT-3’) with an ABI 3100 

genetic analyses. PCR protocol as described elsewhere [25]. 

The PCR products were electrophoresed on a 2% agarose gel 

containing 0.5 μg/ml ethidium bromides to determine the size 

of the product. Both negative and reagent controls were 

included in each PCR run. In order to amplify the desired 

sequence, in a volume of 50 µl, 2.5 units of Taq polymerase, 

50 pM of each primer, 200 µM of each four 

deoxynucleotides, 1 µl of template DNA, 1.5 µM of MgCl2, 

10 mM of Tris-HCl (pH 8.3), and 50 mM of KCl, were used. 

PCR was performed using an Eppendorf gradient 

thermocycler involved initial denaturation cycle at 94°C for 5 

minutes, followed by 35 amplification cycles (1 minute at 

94°C, 1 minute at 58°C and 2 minute at 72°C) as well as final 

extension cycles at 72°C for 10 minutes[25]. After that, 

agarose gel electrophoresis was carried out against the 

obtained PCR amplicons via Amersham gel electrophoresis 

device according to the protocol described by Lee. P. Y et al. 

[32] and the PCR products were sent Macrogen Company-

Netherlands for purification and nucleotide sequencing of 

both strands. 

After obtaining the sequences, firstly they were checked and 

corrected them manually via Finch TV software [33]. From 

the received sequences, 11 sequences were identified as A. 

baumannii via nucleotide BLAST tool at NCBI [34]. After 

that, various bioinformatics tools were used including 

GenBank database to obtain the sequences of previously 

identified genomovars and strains with higher identity.         

In addition to that, BioEdit software [36] for the visualization 
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of multiple sequence alignment. Moreover, MEGA 7.07[37] 

was used for phylogenetic analysis and Unipro UGENE 

software [38] was used for the calculation of simple identity 

in per cent. The closest strains (sequences with higher 

identity in BLAST search) that we used for phylogenetic 

analysis with their accession numbers are listed Table 4 

Nucleotide Sequence Accession Numbers the identified 

nucleotide sequences were deposited in the GenBank 

database [34] under the accession numbers that listed in 

Table 3. 

 

3. RESULTS: 
 Bacterial Isolation and Characterization 

  During the study period, based on conventional phenotypic 

and biochemical features, 24(8.27%) suspected A. baumannii 

isolates [35].  These isolates of the A.baumannii bacteria 

were encoded. These were A1, A2, A3, A4, A5, A6, A7, A8, A9, 

A10, A11, A12, A13, A14, A15, A16, A17, A18, A19, A20, A21, EA22, 

EA23 and EA24, to prepare for tests. Twenty-two isolates were 

positive for blaOXA-51-like and identified as A. baumannii but 

two of them were negative consequently they were excluded 

Fig1 and Fig2. 

 

 
Figure 1: Result agarose gel electrophoresis of PCR amplified. 

Lane (A1-EA24) show a positive result with positive bands of 

150 bp. products from amplified primers of 16S rRNA gene 

with extracted DNA . 

 

Antimicrobial Susceptibility Test  

On antibiogram tests, twenty-two A. baumannii strains were 

screened to be extended-spectrum β-lactamase-producing 

(ESBL) and most isolates were Cephems resistant (data not 

shown). In Cephems -resistant A. baumannii isolates, 

phenotyping showed resistance to Ceftriaxone (100%), 

Cefotaxime (91.6%), Cefoxitin (87.5%), Ceftazidime 

(83.3%),   cefepime (95.8%), Cefoxitin (87.5%), Cefixime 

(79.16%) and Cephalexin (83.7%) were observed  

 

 

 
Figure 2: Agarose gel electrophoresis of PCR amplified 

blaOXA-51 gene showing product size ~506 bp. That represents 

Acinetobacter baumannii isolates. 

 

Table. 2. Ten out of 22 bacterial strains were resistant to all 

antibiotics tested in this study. 

Table 2. Percentage of antimicrobial susceptibility rate 

of 24 A.baumannii isolates against seven antimicrobial 

agents. 

Antibiotics code* 
Resistance 

number isolates 

Sensitivity 

 number isolates 

FOX 21  (87.5%) 3  (15.5%) 

CTX 22  (91.6%) 2   (8.3%) 

CRO 24  (100%) 0 

CAZ 20   (83.33%) 4  (16.6%) 

FEP 23  (95.8%) 1 (4.1%) 

CFM 19  (79.16%) 5  (20.8%) 

CL 20  (83.33%) 4  (16.6%) 

Mean 21  (88.7%) 3  (15.5%) 

* FOX- Cefoxitin; CTX – Cefotaxime; CRO – Ceftriaxone; CAZ 

–Ceftazidime; FEP- Cefepime; CFM- Cefixime; CL- Cephalexin 

(Grey shading indicates resistant strain) 

 

Phenotypic and Genotypic ESBL Detection 

Of the 22 A. baumannii isolates, 11 were ESBL producing 

and had been obtained from clinical samples, from surgical 

wounds. Three ESBL-negative isolates carried antibiotic-

resistance genes. A total of 19 out of 22 isolated samples 

carried one, two or more ESBL genes. The results showed 

that the differences between phenotypic and genotypic 

identification methods were significant (P = 0.0001). Six 

bacteria had both the blaSHV gene and the blaCTX-M gene. The 

bleSHV, bleCTX-M, and bleTEM genes were detected in A6, A7, 

A8, A10, A11, A12, A13, A16, A18, A20 and A21 bacterial isolates 

tested, respectively, Table 3. The frequency  

Table.1 Bacterial primers used in this study. 

Primer Primer sequence(Forward/Reverse)    Target(Sizes of amplification bp) 
Annealing 

temperature 
Ref 

16S rRNA 
F  5'-CAGCTCGTGTCGTGAGATGT-3' 

16SrRNA Acinetobacter spp.(~150) 55℃ [22] 
R  5'-CGTAAGGGCCATGATGACTT-3' 

OXA-51 
F  5'-TCGTGCTTCGACCGAGTATG-3' 

blaOXA-51  (~506) 53℃ This study 
R  5'-GAGGCTGAACAACCCATCCA-3' 

CTX 
F  5'-ACCGCCGATAATTCGCAGAT-3' 

bla CTX-M  (~600) 58.3℃ This study 
R  5'-CGGCCAGATAACCGCGATAT-3' 

TEM 
F  5'-AACTGGATCTCAACAGCGGG-3' 

blaTEM    (~300) 59.3℃ This study 
R  5'- TTCATTCAGCTCCGGTTCCC-3' 

SHV 
F  5'-TTCCCATGATGAGCACCTTT-3' 

blaSHV      (~250) 57℃ This study 
R  5'-CGCTGTTATCGCTCATGGTA-3' 
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of the blaCTX_M gene was significantly higher than the other 

genes (P = 0.0001). Figure 3. 

Nucleotide Sequences of 16S rRNA species.  

       Of these, all samples yielded growths of Acinetobacter 

subset of eleven bacterial isolates that were found resistant to 

any of the third generation Cephalosporins was selected for 

detailed screening for blaCTX-M, blaTEM and blaSHV. ~1500-bp 

16S rRNA fragment was amplified from eleven isolates. 

Nucleotide sequence analysis of 16S rRNA of PCR products 

revealed that for all isolates, phylogenetic structure based on 

16S rRNA. The phylogenetic tree based on the 16S rRNA 

nucleotide sequences is shown in Fig. 5 

Figure 3: amplified blaCTX-M gene showing product size 

~600bp. That represents A. baumannii isolates. 

 

4. DISCUSSION 
Genotypic-based identification eliminates the problem of 

variable phenotype and allows for more accurate 

identification of bacteria. The use of 16S rRNA in the 

classification of bacterial species has now been  
 

 

 

 
Figure 4: Amplified blaTEM gene showing product size ~300bp. 

that represents A. baumannii isolates. 

 

well established and 16S rRNA gene sequencing is now 

the gold standard of bacterial identification. 16S rRNA 

genes are highly conserved among all organisms. 

However, all organisms possess various unique species-

specific regions that allow for bacterial identification. The 

16S rRNA genes from all of the isolates were amplified. 

Recently, more precise and accurate identification requires 

DNA-based methods, which are increasingly used; blaOXA-

51-like oxacillinases are chromosomally-encoded, have 

low-level carbapenemase activity and are widely 

distributed among A. baumannii strains [39]. Where our 

results revealed that the bleOXA-51 gene was predominant in 

A.baumannii tests since this gene was detected in 91.6% of 

our isolates, although Acinetobacter spp. may harbour 

other genes rpoB as an accurate tool for identification [40]. 

The results of the present study confirmed results other 

studies, in which reported that in all thirty 56 MDR A.  

baumannii isolates from 1333 patients in five ICUs were 

amplified  blaOXA-51-like genes [47]. Also, Identification of 

A. baumannii strains was performed by biochemical and  

  

Table. 3  Isolates were designated susceptible (S), intermediate (I), or resistant (R) according to antibiotic breakpoint guidelines of the 

CLSI for Acinetobacterspp.  FOX- Cefoxitin; CTX – Cefotaxime; CRO – Ceftriaxone; CAZ –Ceftazidime; FEP- Cefepime; CFM- 

Cefixime; CL- Cephalexin (Grey shading indicates resistant strain). 

A.baumannii  

Isolates 

Phenotypic ESBL Detection Genotypic ESBL Detection 
Isolates Produced 

ESBLs 
FOX CTX CRO CAZ FEP CFM CL 

 

ESBLs Genes 

blaCTX-M blaTEM blaSHV 

A2 R R R R R I I       

A3 S I I R I S I      

A4 S R R R R R S       

A5 S I R R R S S      

A6 R R R R R R R       AB1 

A7 R R R R R R R       AB2 

A8 R R R I R R R        AB3 

A10 R R R R R R R        AB4 

A11 R R R R R R R       AB5 

A12 R R R R R S R       AB6 

A13 R R R R R R R       AB7 

A14 R R R R R R R       

A15 R R R R R R R        

A16 R R R R R R R        AB8 

A17 I R R R R R R       

A18 I R R R R R R       AB9 

A19 S R I S S I S      

A20 R R R R R R R        AB10 

A21 R R R R R R R        AB11 

EA22 R R R S R R R       

EA24 I R R R R R R       

EA23 S R R R R R R       
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blaOXA-51 gene detection tests, which may not have 

appropriately discriminated all species from the A. 

baumannii/calcoaceticus complex [42]. In the current 

study, both phenotypic and molecular methods were 

identified A. baumannii isolates from burn and wounds. 

Results from them, 24 (8.27%) and 22 (7.5%), 

respectively, our finding represented extremely high rate.  

This was in line with a report by Joshi et al., with more 

than 75% MDR among their Acinetobacter isolates [43]. 

Similarly, a recent report from Mexico represented higher 

multidrug resistance as 96.6% among their tested 

Acinetobacter strains [44]. 

 

???????? 

 
 

Figure 5. Molecular Phylogenetic Analysis on samples and 

strains with higher identity via 16S rRNA gene sequences. 

 

Table .4 Eleven isolates with the source, region and 

accession number 

No.& 

name 
Source/Region 

Accession 

number 
GI: data base 

AB1 Iraq burn isolate MH071350 GI: 1363752022 

AB2 Iraq burn isolate MH071349 GI: 1363752023 

AB3 Iraq burn isolate MH071348 GI: 1363752024 

AB4 Iraq burn isolate MH071347 GI: 1363752025 

AB5 Iraq burn isolate MH071346 GI: 1363752026 

AB6 Iraq burn isolate MH071345 GI: 1363752027 

AB7 Iraq burn isolate MH071344 GI: 1363752028 

AB8 Iraq burn isolate MH071343 GI: 1363752029 

AB9 Iraq burn isolate MH071342 GI: 1363752030 

AB10 Iraq burn isolate MH071341 GI: 1363752031 

AB11 Iraq burn isolate MH071340 GI: 1363752032 

 

  A likely explanation for the relatively low level of resistant 

Acinetobacter isolates in latter studies is probably the 

restricted use of antibiotics, which is in line with the practice 

regarding antimicrobial therapy in their countries, the strict 

isolation of patients with MDR isolates, and the immediate 

beginning of infection control measures when several 

patients are infected with the same strain. The uncontrolled 

use of antibiotics agents, especially antibiotics, for the 

treatment of infectious diseases has resulted in the 

emergence of highly antibiotic-resistant bacteria in the last 

few decades [10]. Third-generation Cephalosporins are some 

of the most effective antibiotics used against gram-negative 

bacterial infections. ESBLs play a very important role in the 

resistance to β-lactam antibiotics, via the destruction of the 

β-lactam cycle in the β-lactam antibiotic structure. The 

blaCTX-M, blaTEM and blaSHV genes are the most common 

genes that encode ESBLs [11].  

In the present study, ESBLs were detected based on 

phenotypic and molecular methods by combined antibiotic 

disks and PCR, respectively. Among 24 isolates, 21 (87.5%) 

were positive with the combined antibiotic disc method. On 

the other hand, 19 (79.1%) were positive for at least one of 

the resistance genes using PCR. The differences between our 

phenotypic and genotypic results and the frequency of 

resistance genes, and the results obtained in other studies 

[45, 20] may be due to different geographical locations and 

to the number and source of the isolated bacteria. On the 

other hand, our results’, showing a high rate of isolation of 

antibiotic-resistant strains of A. baumannii, was consistent 

with other studies. This shows that the rates of resistant A. 

baumannii from different sources, especially in wounds, are 

high enough to interrupt effective antibiotic therapy. This 

also draws attention to the use of alternative ways to treat 

these bacterial infections. In the present study reported that 

54.1% of ESBL positive isolates were carrying blaTEM genes, 

25% blaSHV, 70.8% blaCTX-M, while 25% of isolates included 

all three genes together. The dissimilarity (87.5%) between 

the results of these two different methods might be related to 

the higher sensitivity of the molecular method, as well as to 

the effect of environmental factors or culture conditions, 

which can temporarily down-regulate some of the resistance 

genes [14]. In addition, in the current study, the frequency of 

the genes encoding ESBLs were 29 (60.4%), 10 (28.8%), 

and 9 (18.7%) for blaSHV, bla CTX-M, and blaTEM, respectively. 

The negative amplification in the remaining isolates may be 

due to the presence of other ESBL genes, which we did not 

study further. 

       In this paper, 11 bacterial strains isolated from the burn 

care unit of Al Diwaniyah city, Iraq, were identified at the 

species level by sequencing the gene encoding 16S rRNA. It 

is sequence the whole 1,500-bp length to distinguish between 

particular taxa or strains [46], and usually required when 

describing a new species. From the MicroSeq databases of 

over 1,400 organisms for both the 500- and 1,500-bp lengths, 

we compared the 500- and 1,500-bp sequences for 100 

organisms by using each length to generate dendrograms and 

found the relationships of species to be basically the same 

with either length. Fig.5 shows that dendrograms generated 

using the 1,500-bp 16S rRNA gene sequence of a group of 

clinical bacteria are similar but not identical. The existence 

of 11 different genetic profiles indicated genotypic 

variability and distribution. The diversity of genetic pattern 

among the isolates is due to a wide variety of hospitals, 

otherwise, several strains with identical genetic patterns and 

common origin were being definitely observed. Investigation 

of genetic similarity and diversity among different strains of 

a bacterial species by DNA fingerprinting is a useful method 

for detection of strains involved in outbreaks as well as the 

determination of epidemiological relationship among the 

isolates. Identification of an acceptable level of genetic 

diversity among the isolates by this technique indicated that 

this method is useful for studying and typing A. baumannii 

isolates, and isolates with different origins can be classified 

into different groups using this method. From the results of 

this study, it is concluded that repetitive sequences can be 

used for typing of A. baumannii strains. 

Conclusion: 
The availability of molecular techniques for fast and reliable 

genotypic characterization should increase our knowledge of 
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ecology, structure and dynamics of microbial communities. 

A. baumannii was identified as the most prevalent species 

with high ESBLs resistance. Other species showed lower 

frequencies ranged from 7 to 9 strains. 
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