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Abstract 
       Samples were collected from Kirkuk governorate during the period between December 2019 
to March 2020. 8 bacterial isolates were collected and diagnosed from clinical infections (wounds, 
burns, urinary tract infection, Sputum) and environmental sources (operating room bed, split in 
operating room, wall in a preterm room). RAPD reactions were carried out using the Accupower 
PCR pre mix kit supplied by the Korean company Bionneer, according to the instructions attached 
to it, and each tube contains the basic components of the polymerase chain reaction, which include 
one unit of dNTPs, Tris-HCL 10Mm PH= 9, MgCL2 5.1, 30Mmkcl, and Taq DNA Polymerase 
enzyme, and samples were prepared for migration by PCR. Random primers whose sequences 
range from 5 to 3 were used, as they included the primer OPA-01 with the CAGGCCCTTC 
nucleotide sequence and the OPA-06 primer with the GGTCCCCTGAC nucleotide sequence. The 
initiator OPA-01 showed the location of the bands, and they were all different, their molecular 
sizes ranged between (50-2000bp), the number of bands reached (53) bands, and ranged between 
(4-8) bands for the sample in the results of this primer. Sample (3) was characterized by a unique 
band with a molecular size (50bp). Sample (6) was characterized by the appearance of a unique 
band of molecular size (200bp). Sample (5) was characterized by the presence of an absent band 
of molecular size (2000bp). Sample 1) was characterized by the presence of an absent band of 
molecular size (1000bp). The sample (4) was characterized by the presence of an absent packet 
with a molecular size of (900bp) and the contrast ratio of this primer was 100%, and its efficiency 
was 7.11 and its discriminatory ability 3. The results of the OPA-06 primer showed the location 
of the packets, and they were all different, their molecular sizes ranged between (200-2000bp) 
amounting to a number of Packages (47) ranged between (3-7) per sample, in the results of this 
primer. Sample (3) was characterized by the presence of a unique bundle of molecular size 
(1000bp). The sample (5) was characterized by the presence of a unique bundle of molecular size, 
respectively (2000 bp, 400, 250, 200). The sample (6) was characterized by the presence of a 
unique band with a molecular size of (300bp). And sample (7) has a unique band of molecular size 
(225bp). Sample (2) was characterized by the presence of an absent band with a molecular size of 
(600bp), and the contrast ratio was 100%, and its efficiency was 3.10 and its discriminatory ability 
was 9.10. 
Keywords: Acinetobacter baumanii, Gram-negative, beta-lactam antibiotics 
Introduction  
       Acinetobacter baumannii is Gram-negative, and it causes the spores to be motile, as well as 
oxidase-negative and catalase-positive [1]. Acinetobacter baumannii is one of the species that 
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causes many pathological conditions, it constitutes about 80% of human disease cases in hospitals, 
as well as being a pathogen and the phenomenon of opportunistic pathogens [2]. The danger and 
increase in the spread of this bacteria is related to its tolerance of drought conditions and the speed 
of its spread in the external environment [3]. As it causes many diseases that affect humans, such 
as meningitis and skin infection, as well as infecting the respiratory tract and respiratory tracts, 
Respiratory tract Infection, Wound Infection and Pneumonia [4]. The cause of the pathogenicity 
of these bacteria is due to the virulence factors possessed by these bacteria such as (necrotizing 
factor, cytotoxic, curli fiber, siderophores, Capsular, Polysaccharides, Gelatinase, Lipase) [5]. 
These bacteria are also characterized by high resistance to beta-lactam antibiotics such as broad-
spectrum penicillins, ampicillin, cephalosporins, fluoroquinolones and carbapenems [6]. 
       Random Amplified Polymorphic DNA (RAPD) is an adaptation of the PCR technique that 
relies on the rationale that in the presence of a low amount of nucleic material, it is a cost-effective 
technique for taxonomic studies, potentially finding a rudimentary synthetic oligonucleotide a 
number of sequences in a DNA template. which can combine with it when these sites are close to 
each other and lie in opposite directions, and the DNA sequences between sites will be amplified 
to produce DNA pieces characteristic of that genome to be amplified. Multiple domains of 
different sizes that are produced from the same genomic DNA constitute an “indirect fingerprint” 
of this genome [7]. The process of conservation and continuous use of genetic resources is the 
essential step to reduce the process of genetic drift, as the presence of descriptive data based on 
accurate scientific criteria to characterize these sources include physiological, molecular and 
morphological studies, as they contribute effectively to the assessment of their genetic diversity in 
breeding programs. The rapid progress in molecular biology has created many means and methods 
that have been used in studies and evaluation of the variances and relationships between genotypes. 
There are many modern techniques based on the study and analysis of genetic material, among 
these techniques Random Amplified Polymorphic DNA (RAPD) [8]. 
Materials and methods 
       Samples were collected from Kirkuk governorate during the period from December 2019 to 
March 2020, 8 bacteria isolates were collected and diagnosed from clinical infections and 
environmental sources, as shown: Clinical Isolates: Five samples were collected from bacterial 
infections of patients hospitalized in Kirkuk hospitals and from various infections (wounds, burns, 
urinary tract infection, Csf, sputum) by using a sterile cotton swab, after which they were cultivated 
directly or within a period not exceeding two hours on special culture media. bacteria for diagnostic 
purposes. Environmental Isolates: Three environmental areas were collected from Kirkuk 
General Hospital, where samples were collected (operating theater bed, split in operating room, 
wall in neonatal room) by placing them in the Specimen Container. After that, drops of isolates 
were spread on the dishes containing their culture media. Incubated at C 37 for 24 hours, then each 
colony was transferred separately on another plate to grow on its own to obtain pure bacteria.  
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Samples Culture 
       The collected isolates were cultured on MacConkeys agar blood agar Nutrient agar culture 
media. Then the plates containing the bacterial isolates were incubated at 37 C for 24 hours, then 
the growing isolates were transferred to different media to complete the diagnosis process.  
 
Cultural Characteristics 
       The characteristics of the developing colonies were observed on Nutrient agar media and 
Blood agar media. The medium of MacConkys agar in terms of size, shape, edge, color, and 
whether it is fermented or not fermented with lactose. 
Preservation of Bacterial Isolates 
       Short  term maintenance: This preservation was carried out by culturing Acin etobacter 
baumani isolates on Nutrient broth medium, by culture method on the tube containing the medium, 
then the tubes were incubated at 37 hours for 24 hours, then kept at a temperature of 4 C, taking 
into account the renewal of the isolates monthly. 
Long term maintenance: This preservation was carried out through the use of nutrient Broth Heart 
Infusion Broth with glycerol at a rate of 15%, after which it was placed in an osmosis for the 
purpose of sterilization. An hour later kept at -20C in freezing. 
Preparation of RAPD reactions 
       RAPD reactions were carried out using the Accupower PCR pre mix kit supplied by the 
Korean company Bionneer, according to the instructions accompanying it. PH=9) , MgCL2 5.1 , 
30Mmkcl. Enzyme Taq DNA Polymerase. 
   Table (1): Names and Sequences of Random Prefixes Used 

nucleotide sequence 5 to 3 Primer code NO 

CAGGCCCTTC OPA-01 1 

GGTCCCTGAC OPA-06 2 

 
Statistical analysis 
       Estimation of competency and discriminatory capacity of RAPD prefixes: The efficiency 
capacity of each initiator can be found using the equation (Grudman et al., 1995). Efficiency 
(number of packets per initiator / total number of multiply packets per prefix) x 100.  
       As for the discriminating ability, it was found through the following equation Discriminant 
power (number of divergent packets per initiator / total number of variant packets of all 
inequalities) x 100. 
 
Determination of the genotypic dimension of samples of the bacteria Acinetobacter 
baumannii 
       As the differences in (DNA) genetic material, which can be obtained from the application of 
indicators of RAPD, where it can be adopted to determine the genetic dimension between the 
genotypes (study bacteria samples) that will be obtained by converting the results we obtain that 
appear in the gel into tables Characterization by placing (1) when the package is present and (0) 
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when the package is absent in order to find the genetic relationship between (the studied bacteria 
samples). Using the program (NTSYS-pc, ROHLF, 1993), and where the conclusion of the results 
of this program is based on the equation [9]. in order to detect genetic similarity by creating a 
sequential table that includes all the results of the prefixes. 
Results: 
Primer results for bacteria Acinetobacter baumanii 
1- Primer OPA-01: 
       The initiator OPA-01 showed (13) sites for the bands, and they were all different, their 
molecular sizes ranged between (50-2000bp), the number of bands reached (53) bands, and ranged 
between (4-8) bands for the sample in the results of this initiator. Sample (3) was characterized by 
a unique band with a molecular size (50bp). Sample (6) was characterized by the appearance of a 
unique band of molecular size (200bp). Sample (5) was characterized by the presence of an absent 
band of molecular size (2000bp). Sample 1) was characterized by the presence of an absent band 
of molecular size (1000bp). The sample (4) was characterized by the presence of an absent band 
with a molecular size of (900bp) and the contrast ratio of this initiator was 100%, and its efficiency 
was 7.11 and its discriminatory ability was 3.12 as shown in figure (1) and a table (2). 
 
 

 
 
 
 
 

Picture (1): The location of the packages for the primer OPA-01 
  Table (2). 
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2- Primer OPA-06 

 

       The results of the initiator OPA-06 showed (15) sites for the bundles, and they were all 
different, their molecular sizes ranged between (200-2000bp) and the number of bundles reached 
(47) ranged between (3-7) for one sample, in the results of this initiator. Sample (3) was 
characterized by the presence of a unique bundle of molecular size (1000bp). The sample (5) was 
characterized by the presence of a unique bundle of molecular size, respectively (2000 bp, 400, 
250, 200). The sample (6) was characterized by the presence of a unique band with a molecular 
size of (300bp). And sample (7) has a unique band of molecular size (225bp). The sample (2) was 
characterized by the presence of an absent band with a molecular size of (600bp), and the contrast 
ratio was 100%, and its efficiency was 3.10 and its discriminatory ability was 9.10, as shown in 
the picture (2) and table (3). 
 
 
 
 
 

 
 
 

The location of the packages for the primer OPA-06 
  
 
 
 

8 7 6 5 4 3 2 1 molecular size Name the primer 

1 1 1 0 1 1 1 1 bp2000 

OPA-01 

1 0 0 1 1 0 1 1 bp1500 

0 0 0 1 0 1 0 1 bp1250 

1 1 1 1 1 1 1 0 bp1000 

1 1 1 1 0 1 1 1 bp900 

0 0 1 1 0 0 0 1 bp800 

1 1 0 1 0 0 1 0 bp700 

1 1 0 0 1 0 1 0 bp600 

0 0 0 0 0 1 1 1 bp500 

0 0 1 1 0 1 0 1 bp400 

1 0 0 1 0 0 1 1 bp300 

0 0 1 0 0 0 0 0 bp200 

0 0 0 0 0 1 0 0 bp50 
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 Table (2). 

8 7 6 5 4 3 2 1 Molecular size  Name the primer  

0 0 0 1 0 0 0 0 bp2000  

OPA-06 

0 1 0 1 0 0 1 0 bp1800  

0 1 0 1 1 1 0 1 bp1500  

1 1 1 1 1 1 0 1 bp1300  

0 1 0 1 1 1 1 0 bp1250  

0 0 0 0 0 1  0 0 bp1000  

1 1 1 1 1 0 0 0 bp800  

0 0 0 0 1 1 1 0 bp700  

1 1 1 1 1 1 0 1 bp600  

1 0 1 1 0 1 0 1 bp500  

0 0 0 1 0 0 0 0 bp400  

0 0 1 0 0 0 0 0 bp300  

0 0 0 1 0 0 0 0 bp250  

0 1 0 0 0 0 0 0 bp225  

0 0 0 1 0 0 0 0 bp200  

 
 
Table 3: Genetic Dimensions Values for the Eight Studied Bacterial Isolates Using (2) 
RAPD Primers: 

 
Discussion 
       The genetic distance was estimated from the results of the interactions of RAPD indicators 
among the eight isolates of Acinetobacter baumannii bacteria, using the genetic program 
(NTSYS_PC). Version 2.10), which depends on the presence of common packages between each 
of the genotypes, and in its analyzes it depends on the equation [9]. Table (3) shows the values of 
genetic dimensions for the eight bacterial isolates studied using (2) primers of the RAPD. The 

     
     0.000 
     0.509     0.000 
     0.749     0.522     0.000 
     0.682     0.405     0.477     0.000 
     0.559     0.294     0.503     0.402     0.000 
     0.784     0.392     0.476     0.382     0.463     0.000 
     0.570     0.305     0.637     0.478     0.428     0.439     0.000 
     0.821     0.510     0.583     0.402     0.452     0.428     0.660    0.000 
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genetic measure of the degree of genetic similarity between any two individuals, or between any 
two groups of individuals, or even between species or structures belonging to the same genus [10, 
11]. Therefore, it is equal to zero and the congruence here occurs when there is no genetic variation 
between the eight bacterial isolates using a small number of primers, but when using more than 
one primer due to the difference in the linkage regions according to the primer sequence used, 
which determines the genetic proximity or distance between the eight bacterial isolates is the 
number of bundles The greater the number of those bundles, the lower the genetic dimension, and 
vice versa. These shared bundles indicate a similarity in the genetic material in that region of the 
genome of the studied isolates, which may represent a similarity in phenotypic traits, pigmentation, 
resistance to antigens, reproduction and resistance to phages, or similarity in genetic adaptation to 
environmental requirements appropriate for growth. The production or other of the many 
characteristics or the similarity may be in one of the non-coding regions that have no gene 
expression and is known as non-coding DNA. As for the isolates that are genetically distant from 
each other, they are the ones that share the least number of bands with each other; This is due to 
the presence of differences in the nucleotide sequences in the genome of those isolates. It is clear 
here the role of using different primers targeting several regions of the genome, thus showing the 
difference, if any, between the studied isolates according to the sequence of the initiator and the 
degree of difference between the genomes of the studied isolates [12]. Through the values of the 
genetic dimension indicated in Table (3), it was found that the values of the genetic dimension 
ranged between (0.294 - 0.821), where the lowest genetic dimension was between isolates 2 and 
5, reaching 0.294, and this is the highest similarity between the two isolates included in the study, 
noting that the isolate 2 It was isolated from the air-conditioning device located in the surgical 
operating room, while isolate 5 was isolated from inflamed (csf) meninges, and the highest genetic 
dimension was 0.821 between isolates 8 and 1, noting that isolate 1 was isolated from the operating 
room bed and isolation 8 was isolated from urinary tract infection. (UTI) This is considered the 
least genetic similarity among the isolates under study, while the values of the genetic dimension 
for the rest of the isolates ranged between those values. The RAPD indicators were used to 
determine the genetic variance of the eight genotypes in this study, where the variances were found 
based on the analysis of the results of the RAPD by finding the genetic dimension and genetic 
fingerprint between samples depending on whether they appear or not, as well as the difference in 
the molecular sizes of those bundles that differ according to the number of The complementary 
sites of the initiator sequences on the genomic DNA strand as well as the difference in the distance 
from one site to another [13]. It was found through the results of this study that the concentration 
of template DNA visually affects the results, especially in the density of the band appearing on the 
agarose gel. It is a discriminatory characteristic that can be used in the diagnosis [14]. The 
arrangement of the genotypes and depending on the values of the genetic dimension results in a 
form called the genetic kinship tree or the dendogram, and it depends on the genetic range in which 
the main groups are related. group [15, 16]. This is called cluster analysis. 
 
 



 
 
 

1869 
 

Ann. For. Res. 66(1): 1862-1870,  2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS 2023 

References 
1- ALI , A.I and Mahmud , K.S. Microbial quality of drink water of Kofi Twain. Iraqi J.Sci., 
50 (9): 545 – 651. (2015). 
2- Peleg, A., Seifert, H. and Paterson, D. 2008. Acinetobacter baumannii: Emergence of a 
successful pathogen. Clinical Microbiology Reviews, 21 :538-582. 
3- Al-Samaree, M and Al-Khafaji, Z. (2016). International Journal of Advanced Research in 
Biological Sciences. Int. J. Adv. Res. Biol. Sci. 3(4): 238-242. 
4- Krantz , D. and Kifferstein , B. (2011). Water pollution and society. 2thed. Vol. 30 , 
Pergamon Press ofordNewyork. 
5- Abdulla, A.A.; AL Thahab, A.A.; Abed, T.A.; Mahdi, R. K. and Fadhil, S. (2015).Screen-
ing of virulence factors in Acintobacter baumannii isolated from clinical samples. International 
Journal of Current Research and Academic Review. 3 (6): 128-134. 
6- Elias , M. and Murillo , F.J. Myxobacte-ria III. 5thed. (2016). American Society for Mi-
crobiology , Washington. 
7- Dhahi S. J., Al-Assie A. H. and Omear H. A., Application of the Randomly Amplified 
Polymorphic DNA (RAPD) Markers to Analyze the Genetic Variability in Species of the Fungus 
Alternaria, J. of Raf. Sci., 2011, 22, (1):1-16. 
8- Ali, T.A., J.M. Jubrail, and A.M. Jassim. 2006. The use of RAPDs technique for the 
detection of genetic stability of the regenerated plantles (Barhi cv.) in Iraq. 3rd Inter, Date Palm, 
Conf, Feb, 19-21. Abu-Dhabi. UAE, p.15-37. 
9- Nei, M and Li, W (1979). Mathematical model for studying genetic variation in terms of 
restriction endonucleases. Proc Natl Acad Sci U S A. 76(10): 5269–5273. 
10- Khierallah, H., Al-Sammarraie, S. Mohammed, H. (2014). MOLECULAR 
CHARACTERIZATION OF SOME IRAQI DATE PALM CULTIVARS USING RAPD AND 
ISSR MARKERS Contribution/ Originality. Asian Journal of Scientific Research (2014 49):490-
503. 
11- Leal NC, Sobreira M, Leal-Balbino TC, Almeida AMP De, de Silva MJ, Mello DM, et al. 
2004. Evaluation of a RAPD-based typing scheme in a molecular epidemiology study of Vibrio 
cholerae O1, Brazil. J. Appl. Microbiol. 96: 447-454. 
12- Sadeghifard N, Ranjbar R, Zaeimi J, Alikhanid MY, Ghafouryana S, Raftarie M, et al. 
2010. Antimicrobial susceptibility, plasmid profiles, and RAPD-PCR typing of Acinetobacter 
bacteria. Asian Biomed. 4: 901-911. 
13- Tullu, a., Muehlbauer, F., Simon, C., Mayer, M., Kumar, J., Kaiser, W., Kraft, j. (1998). 
Inheritance and linkage of a gen for resistance to race 4 of fusarium wilt and RAPD markers in 
Chickpea. Euphytica 102: 227-232. 
14- Becerril, C., Ferrero, M., Castaño, A. (2002). Detection by rapd of genetic alterations in 
vitro: amplification and conservation conditions of DNA extracts. Toxicol Mech Methods. 
12(2):155-67 
15- Azizi, O., Shahcheraghi, F., Salimizand, H., Modarresi, F., Shakibaie, M., Mansouri, S., 
Ramazanzadeh, R., Badmasti, F., Nikbin, N. (2016). Molecular Analysis and Expression of bap 



 
 
 

1870 
 

Ann. For. Res. 66(1): 1862-1870,  2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS 2023 

Gene in Biofilm-Forming Multi-Drug-Resistant Acinetobacter baumannii. Rep Biochem Mol Biol 
5(1):62-72. 
16- Li, X., Xie, Y., Wang, M., Xia, X., Wang, M., Cao, W., et al. (2016). Phenotypic and 
genomic diversity in Acinetobacter baumannii stains random isolated from 2008 to 2012 in a 
teaching hospital in Hunan, China. Int. J. Clin. Exp. Pathol. 9: 7030-7039. 

  العالقة الوراثية لعزالت الراكدة البومانية المعزولة من مصادر مختلفة 
  زيدان مخلف السكماني                   سهى ماهر عبد       العزاوي     حميد رشيد ماهر

  الخالصة
 8  وتشـخيص  جمع تم 2020  اذار شـهر  الى 2019 االول  كانون شـهر  بين ما المدة خالل  كركوك  محافظة من  العينات  جمع تم

الك بولية,  اصـابات من  بكتيرية عزالت  عمليات, صـالة بيئية (ـسرير ومصـادر  )Sputumـسريرية (جروح, حروق, التهاب مـس
  باـستعمال  RAPD  االـشكال  متعدد  العـشوائي  التـضاعف  تقنية  تفاعالت خدج). اجريت  غرفة في حائط  عمليات,  ـصالة  في  ـسبلت
ــركة من ةالمجهز Accupower PCR pre mix  الـعدة  كل  وتحتوي,  معـها  المرفـقة  للتعليـمات  وفـقا, الكورية  Bionneer شــ

ــية  المكونات  على  انبوبة ــاس ــل البلمرة لتفاعل االس ــلس ــمل والتي,  المتس  ,dNTPsالنتروجينية  القواعد مزيج من واحدة وحدة  تش
Tris-HCL  10Mm PH=9), MgCL2 5.1, 30Mmkcl,( وانزيم  Taq  DNA Polymeraseتحضـير   عملية  , وتمت  

الى   5وتم اسـتعمال البادئات العشـوائية والتي يكون تسـلسـل النيوكلوتايد فيها من .  PCRجهاز    بواسـطة الترحيل لغرض  العينات
ــملت البادئ  3 ــل نيوكلوتيدي    OPA-01, اذ شـ ــلسـ ــل نيوكلوتيدي   OPA-06والبادئ   CAGGCCCTTCذو تسـ ــلسـ ذو تسـ

GGTCCCTGACادئ  . اظهر اـنت,  مللحز  موقع  OPA-01  الـب ا  وـك ة  جميعـه ايـن ا  تراوـحت  متـب ة  احـجامـه ابين  الجزيئـي - 50(  ـم
2000bp  ,(الحزم عدد  بلـغت  )بحزمة)  3( العيـنة  تميزت.  الـبادئ هذا نـتائج في للعيـنة حزمة)  8-4(  مابين  تراوحت,  حزمة) 53 
  بوجود ) 5(  العيـنة  تميزتو).  200bp( الجزيئي  حجمـها  فريدة حزمة  بظهور)  6( العيـنة  تميزت). 50bp(  الجزيئي  حجمـها فريدة
 العينة  وتميزت). 1000bp( الجزيئي حجمها  غائبة  حزمة بوجود)) 1 العينة  وتميزت). 2000bp(  الجزيئي حجمها غائبة  حزمة

 .3  التمييزية  وقدرتة 7.11  وكفائتة%, 100  البادئ لهذا التباين  نـسبة  وكانت)  900bp(  الجزيئي  حجمها غائبة حزمة بوجود)  4(
 بلـغت)  2000bp-200(   ـمابين الجزيئـية احـجامـها تراوـحت  متـبايـنة  جميعـها  وـكاـنت,  للحزم  موقع  OPA-06  الـبادئ نـتائج  وبيـنت

  حجمـها  فرـيدة  حزـمة  بوجود)   3(  العيـنة  تميزت.   الـبادئ  ـهذا  نـتائج في,   الواـحدة  للعيـنة)   7-3( ـمابين  تراوـحت) 47(    الحزم  ـعدد
ة  وتميزت).  1000bp(  الجزيئي ة  بوجود)    5(  العيـن دة  حزـم ).   2000bp,400,250,200(  التوالي  على  الجزيئي  حجمهـا  فرـي
 الجزيئي  حجمهــا  فريـدة  حزمـة  بوجود)    7(  والعينــة) .  300bp(  الجزيئي  حجمهــا  فريـدة  حزمـة  بوجود)  6(  العينــة  وتميزت

)225bp  .(العيـنة  وتميزت )600( الجزيئي  حجمها غائـبة  حزمة  بوجود)  2bp  ,(ــبة  وكانت  3.10  وكفائتة, %  100 التباين نســ
  .9.10التمييزية وقدرتة

 


