
  

  Journal of the Hellenic Veterinary Medical Society

   Vol 74, No 1 (2023)

  

 

  

  Molecular identification and sequencing of
Pseudomonas aeruginosa 16S rRNA gene isolated
from a variety of raw cow milk samplesin Iraq 

  AA Saeed, KQ Mayea, SH Shalal   

  doi: 10.12681/jhvms.28836 

 

  

  Copyright © 2023, ASSEEL abdulridha saeed 

  

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0.

To cite this article:
  
Saeed, A., Mayea, K., & Shalal, S. (2023). Molecular identification and sequencing of Pseudomonas aeruginosa 16S
rRNA gene isolated from a variety of raw cow milk samplesin Iraq. Journal of the Hellenic Veterinary Medical Society,
74(1), 5235–5240. https://doi.org/10.12681/jhvms.28836 (Original work published April 11, 2023)

Powered by TCPDF (www.tcpdf.org)

https://epublishing.ekt.gr  |  e-Publisher: EKT  |  Downloaded at: 20/05/2024 14:49:32



Research article
Ερευνητικό άρθρο

ABSTRACT: Pseudomonas aeruginosa is a gram-negative bacterium that is notably known as a pathogen in humans, 
animals, and plants. Suspect raw milk samples were analyzed to amplify the 16S rRNA gene and confirm Pseudomonas 
aeruginosa strains. This study was conducted at different farmland in diwaniya and al-Najaf., a total of 70 samples were 
collected (28 from mastitic cows and 42 from apparently healthy cows)the detection of the 16S rRNA gene in this study 
revealed 11 (positive isolates of Pseudomonas were identified from samples after culture on cetrimid agar. New sets 
of primer pairs were designed using the NCBI database search tool. The phylogenetic relationship between different 
strains of Pseudomonas aeruginosa has been studied through the use of 16S rRNA gene region sequencing. A distance 
tree was constructed to determine the genetic similarity between species. As a result of the 9 isolate gene sequencing, it 
was determined, and submitted under GenBank accession numbers (MZ799357, MZ817077, MZ820788, MZ820878, 
MZ821016, MZ823355, MZ823356 MZ823387, MZ823389). In conclusion, PCR is a reliable technique that identifies 
Pseudomonas aeruginosa at the molecular level.
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INTRODUCTION

In many countries, cow, milk production is an import-
ant industry, with the highest percentage in Asian 

countries (Araujo et al.,2012). The milk industry is 
the principal economic activity, particularly cheeses 
manufactured entirely from cow milk. (DeBuyser et 
al., 2001), (Garedew et al., 2012). The pathogenic mi-
croorganism may be present in raw milk as a direct 
consequence of udder disease or can serve as an effi-
cient agent. Foodborne illnesses, particularly bacteria 
negatives, have a human transmission vector because 
they are widely dispersed in the environment (Lend-
enbach et al., 2009). Food like milk could be contam-
inated by a variety of microorganisms that originate 
from the ground, water, skin, hair, and milk producers 
(Nikbin et al., 2012). Spoilage bacteria in refrigerat-
ed raw milk are mostly from the Pseudomonadoceae 
family (Aysel, et al., 2015: Wargo, et al., 2011).They 
are called psychroths because they can grow and sur-
vive in low temperatures (0-150 C). The nutritional 
needs of Pseudomonas spp. are minimal and can be 
found in a variety of natural environments, includ-
ing soil, freshwater, and marine environments. Psy-
chotropic pseudomonas have been regarded as major 
degradation bacteria for several decades (Stover et al., 
2000).Because of their extracellular thermo-tolerant 
lipolytic and proteolytic enzymes, which are used to 
determine the quality of protein and lipid-rich foods 
that have been stored. (Vela, 1997). This bacterium is 
naturally common among humans. (Radostitis et al., 
2000). It has a relatively large genome, which is likely 
to promote survival in various environments, with a 
variety of gene-regulatory activities to facilitate ad-
aptation to new environmental conditions (Mcphee 
and Griffith, 2011). During the storage of raw milk, 
Pseudomonas spp. plays a significant role in milk 
spoilage by reducing both the quality and shelf life 
of processed milk (Abdalhamed et al., 2016). recently 
Several techniques for identifying bacteria in foods 
have been tested. Molecular methods such as poly-
merase chain reaction (PCR) have been broadly ap-
plied for the detection and characterization of bacteria 
in foods like dairy and meat products (13). However, 
these tests employed selective enrichment techniques 
to recover bacteria in food samples, and it takes 48-
72 hours to determine the identity of bacteria. In this 
study Pseudomonas spp spoilage in milk was studied 
using both PCR and conventional culture- Phenotyp-
ic techniques have proved effective for detecting and 
characterizing microorganisms.

MATERIALS AND METHODS

Isolation Characterization and of Pseudomonas 
spp.

A total of 70 raw milk samples were obtained 
from healthy and mastitis cows in different locations 
across Al-Diwaniayia and al -Najaf city. Each sample 
was collected in sterile containers and transferred to 
cooled containers. The samples were serially diluted 
10-3 and 10-4 times for bacteriological examination 
according to (Du et al., 2010)Suspected isolates were 
confirmed by a series of biochemical identifications 
according to (Stoeckel, et al., 2016). The Pseudomonas 
isolation was submitted to the IMViC test. The results 
of the test were used to cultivate isolated colonies on 
nutrient agar medium. and on cetrimide agar plates. 
The results of the test were taken care of and tallied.

DNA extraction of isolated P. aeruginosa
G-spin genomic kit (iNtRON Biotechnology, 

Seongnam-Si, South Korea)was used for DNA 
extraction from bacterial isolates. Transfer 1-2ml 
from overnight cultured fresh single colony bacteria 
in to 2ml tube., then pelleted by centrifugation for 
1min at 13000rpm and discarded supernatant. 200µl 
of buffer CL, 20µl and 5µl RNase solution were add-
ed to the sample tube and vigorously mixed. The ly-
sate was incubated at 56 C° in a water bath for (10-30)
minutes, then 200µl of buffer BL was added to the 
sample and thoroughly mixed before being incubated 
at 70 C° for 5 minutes. The supernatant was trans-
ferred into a new 1.5 ml tube and centrifuged at 13000 
rpm for 5 minutes to remove un-lysed tissue particles. 
To the lysate, add 200 l of absolute ethanol and thor-
oughly mix with a vortex. After discarding the filtrate 
and placing the column in a new 2 ml collection tube, 
I transferred the mixture to a spin column (in a 2 ml 
collection tube)and centrifuged for 1 minute at 13000 
rpm. 700µ l of buffer WA was applied to the spin col-
umn, and the column was centrifuged for 1 minute at 
13000 rpm, discarding the flow through and reusing 
the collection tube. In a new 1.5ml tube, I placed the 
spin column and 50 l of warmed buffer CE directly 
onto the membrane, incubated for 1 minute at room 
temperature, and then centrifuged at 13000rpm.

Primer design.The universal primer of 16S ribo-
somal RNA gene sequences available in the GenBank 
database were species-specific primers were designed, 
(Singh etal., 2012)as in Table (1)
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RESULTS

Polymerase chain reaction PCR 
Pseudomonas aeruginosa is one of the most im-

portant causes of mastitis, leading to high numbers 
of economic losses. According to the study findings, 
the number of Pseudomonas aeruginosa isolates was 
determined by detecting the 16S rRNA gene. About 
11/70 (15.70 %)remarkably positive by using conven-
tional polymerase chain reaction PCR (Fig. 1). The 
molecular methods have been reported to be superi-
or to the phenotypic methods for for identifying of 
Pseudomonas aeruginosa (Cousin et al., 2001), by 

designing PCR assay based on 16S rRNA gene for 
molecular detection of Pseudomonas aeruginosa, 
that showed the specificity and sensitivity of the PCR 
assay were 100% (Singh et al., 2012).

DNA sequencing method
A distance tree was constructed to determine 

the genetic similarity between species. As a result 
of the 9 isolate gene sequencing, it was determined 
and submitted under GenBank accession numbers 
(MZ799357, MZ817077, MZ820788, MZ820878,  
MZ821016, MZ823355, MZ823356 MZ823387, 
MZ823389).

Table 1: Universal primer of 16S ribosomal RNA gene sequences
gene Primer sequences (5˚ _ 3˚) Product size (bp) Reference

16SrRNA F AGAGTTTGATCCTGGCTCAG 1157  (Gomila, et al.,2015)
R GGTTACCTTGTTACGACTT

F- forward; R - reverse

Table (2-): Program of PCR Genes Step
Genes Step Temperature Time Cycle

16SrRNA

Initial denaturation 95.0 0C 5 min 1
Denaturation 95.0 0C 30 sec 35Annealing 55.0 0C 1 min
Extension 72.0 0C 1 min
Final Extension 72.0 0C 10 min 1
Hold 4.0 0C  forever

Fig. 1. Typical amplicon of the gene 16S rRNA product of Pseudomonas aeruginosa isolates on agarose gel electrophoresis (1.5%) 
showing the Lane (M) DNA marker (3000 bp), Lane (1-10) represent positive isolates
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DISCUSSION
As shown by thephylogenetic tree, our isolate of 

Pseudomonas aeruginosa (MZ823387)was closely 
similar in its 16S rRNA gene, for the specified 
sequenced genetic-piece, to the isolate, KC465737, 
an isolate from India, as shown by the phylogenetic 
tree. This Indian sequence for this bacterium was 
identified from the cucumber rhizosphere. This could 
mean that this infectious agent may cause mastitis 
due to coming into direct contact with contaminated 
soil. This could be true, especially when looking at 
the second phylogenetic tree neighbor, KM192353, 
which is also an isolate strain from India, detected 
from samples of petrochemical contaminated soil. 
This can be reflected in our results when we found 
infected cows with this strain of the bacterium, 
indicating an infection that might have arisen from 
contaminated soil. The literature indicates that one 
of the main sources of Pseudomonas aerugino-
sa infection is contaminated soil (Kelly and Wilson 
2016).

Our isolates could be highly infectious. In this re-
gard, (Pedersen et al.,2021)mentioned that 17 mastitis 
isolates of this bacterium had previously been iden-
tified to produce biofilm, a virulent activity of many 
pathogenic bacteria. Another question that may arise 
is what the connection is between our strain and the 

Indian isolates mentioned above.The answer can be 
relatively generous. However, the first and easiest re-
sponse is that Iraq, for many years, has considered 
India as one of its main sources for cattle imports. 
Bringing in live animals can introduce new strains of 
different infectious agents, especially bacteria, and 
over time, these strains may suffer evolutionary ge-
netic modifications to get to the local sequence level 
that was detected for our strain in this study ((Murato 
et al., 2021).The second in our isolate set of Pseu-
domonas aeruginosa (MZ820878) and (MZ823355)
were similar in their 16S rRNA gene nucleotide 
sequences, to MT598019, an isolate from Indonesia, 
as revealed by the phylogenetic tree. This sequence 
for this bacterium was identified from Psidium gajava 
plant roots. This study isolate was also a close match 
with the strain, MT448952, an isolate from samples 
of petroleum contaminated soil in China. The link be-
tween our isolate, here, and these global strains is that 
Iraq, after a long period of limited goods exchange 
with these countries, the last two decades were a burst 
for the trade that covered all life aspects, including 
the animal import sector, leading to the introduction 
of new bacterial strains that may, later, be exposed 
to genetic alteration to have the local sequence pic-
ture that is detected in the current study .Moreover, 
HQ148165, is an Indian isolate that was detected at 
the wastewater treatment plant in India. This sequence 

Fig. 2. Phylogenetic tree analysis based on the 16S rRNA gene partial sequence that used for nine isolates of Pseudomonas aeruginosa
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showed a similar identity via sequencing to one of our 
isolates, MZ823356. MZ799357, an Iraqi strain de-
tected in the present study, was also similar to a strain 
from China, MK430420, identified from the soil. The 
Russian isolate, MT633047, is on the list of similar 
strains to our isolates, MZ820788 and MZ817077. 
Sometimes, trade with Iraq in a direct manner is not 
possible due to trade preferences with other countries. 
In this way, genetic connections between local strains 
and global isolates could be indirectly leading to in-
troducing the strains of the countries which are not on 
the trade list of animals via the intermediate country. 
Thus, Iraq may have been introduced to the Russian 
strain through this method (Rush et al., 2021). More-
over, our strain, MZ823389, was similar to the global 
strain, MK348757, isolated from Sunbird cloacal flu-
id in Israel. Analysis of sequencing of the 16S rRNA 
gene is considered an important method to assess the 
phylogenetic relationship between strains.

CONCLUSION
The PCR assay based on 16S rRNA sequencing is 

a highly sensitive, rapid, and effective technique for 
identifying phylogenetically relevant Pseudomonas 
species. Phylogenetic and taxonomic relationships be-
tween strains were investigated using DNA sequenc-
ing of the 16S rRNA gene. These worldwide strains 
have genetic connections with our local strains, which 
were identified in the present study, and these con-
nections were preserved via physical contact with the 
country of origin via dairy animal trading and genetic 
evolution of the incoming strains.

ACKNOWLEDGEMENTS
This work was supported by University of al-Pub-

lic Qadissihya’s Health/College of Veterinary Medi-
cine, We are especially grateful for the support and 
assistance provided by the microbiology and milk 
haygain Laboratory, as well as the college depart-
ments and laboratories, in carrying out this research.

CONFLICT OF INTEREST
None declared.

REFERENCES

Araujo KB, Rangel AH , Fonseca FC, Aguiar EM, Simplicio AA, Novaes 
LP & Lima Júnior DM (2012)Influence of the year and calving sea-
son on production, composition and mozzarella cheese yield of water 
buffalo in the State of Rio Grande do Norte, Brazil. Ital. J Anim. Sci. 
11:87-91

De BuyserML, Dufour B , Maire M, and Lafarge V, (2001)Implication of 
milk and milk products in food- borne disease in France and different 
industrialized countries- Int. J. Food Microbiol., 67: 1-17.

Garedew L, Berhanu A, Mengesha D, and tesgay G (2012)dentification 
of gram-negative bacteria from critical control points of raw and pas-
teurized cow milk consumed at Gondar town and its suburbs, Ethio-
pia. BMC Public Health. 6; 12:950

Lendenbach LH, and Marshal RT (2009)Microbiological Spoilage of 
Dairy Products, Compendium of the Microbiology Spoilage of Foods 
and Beverages, Food Microbiology and Food Safety. USA: Springer 
Science and Business media. 87-89.

Nikbin VS, Aslani MM, Sharafi Z, Hashemipour M, Shahcheraghi F. 
(2012)Molecular identification and detection of virulence genes 
among Pseudomonas aeruginosa isolated from different infectious 
origins. Iran J Microbiol. 2012;4:118-123.

Aysel U, Özgür C, and Belma A (2015)Characterization of Pseudomonas 
spp. from seawater of the southwest coast of Turkey. J. Biol. Environ. 
Sci., 6 (16), 15-23.

Wargo MJ, Gross M J , Rajamani S, Allard JL, and Lundblad LK (2011)
HemolyticPhospholipase C Inhibition Protects Lung Function during 
Pseudomonas aeruginosa Infection. Respir Crit Care Med. 2011; 184: 
345-354.

Stover C, Pham X, and Erwin A (2000)Complete genome sequence of 
Pseudomonas aeruginosa PAO1, an opportunistic pathogen. Na-
ture.2000;406,959-964.

Vela GR (1997)Microbiology of milk. In Applied Food Microbiology, 
Star Publishing, Belmont, CA, p. 325.

Radostitis OM, Gay CC, Blood DC, (2000)Veterinary Medicine. 9th ed. 
London: WB Saunders Company; 2000.

Winstanley C, Kaye SB, Neal TJ, Miksch S, Hart CA. (2005)Genotypic 

and phenotypic characterization of Pseudomonas aeruginosa isolates 
associated with ulcerative keratitis. J Med Microbiol. 2005;54:519- 
526.

Abeer M,Abdalhamed , Gamil S G, Zeedan , Heba H, and Eman A, (2016)
Molecular And Biochemical Characterization Of Pseudomonas Spe-
cies Isolated From Subclinical Mastitis Milk And Ice Cream And Its 
Susceptibility To Allium Sativum And CommiphorraMolmol Plant 
Extracts In Egypt.International Journal of Advanced Research (IJAR-
DOI URL: http://dx.doi.org/10.21474/IJAR01/1378

Mashouf RY, Zamani A, andFarahani HS. (2008)Diagnostic multiplex 
polymerase chain reaction assay for the identification of Pseudomo-
nas aeruginosa from the skin biopsy specimens in burn wound in-
fections and detection of antibiotic susceptibility. Saudi Med J. 2008 
Aug;29 (8):1109-14. PMID: 18690301Mcphee JD,

 Griffiths MW (2011)Psychrotrophic bacteria Pseudomonas spp. In: John, 
W.F. (Ed). Encyclopedia of Dairy Sciences. Second Edition. Academ-
ic Press, San Diego, pp 379-383.

 Margarita Gomila, Arantxa Peña, Magdalena Mulet, Jorge Lalucat, and 
Elena García-Valdés 2015 Phylogenomics and systematics in Pseudo-
monasFrontMicrobiol. 2015; 6: 214.

Du X, Youle R J, FitzGerald D J, and Pastan I (2010)Pseudomonas exo-
toxin A-mediated apoptosis is Bak dependent and preceded by the 
degradation of Mcl-1. Mol. Cell. Biol. 30, 3444-3452. doi: 10.1128/
MCB.00813-09

Stoeckel, M, Lidolt, M, Achberger V, Glück C, Krewinkel M, Stressler, 
T, von Neubeck, M, Wenning, M, Scherer S F (2016)Growth of 
Pseudomonas weihenstephanensis, Pseudomonas proteolytica and 
Pseudomonas sp. in raw milk: Impact of residual heat-stable enzyme 
activity on stability of UHT milk during shelf-life. Int. Dairy J. 2016, 
59, 20-28.

Singh P, Wani A A, Karim AA and Langowski A A (2012)The use of 
carbon dioxide in the processing and packaging of milk and dairy 
products: A review. International Journal of Dairy Technology, 65 , 
161-177.

Cousin M A, Jay JM, and Vasavada PC (2001)Psychotrophicmicroorgan-



J HELLENIC VET MED SOC 2023, 74 (1)
ΠΕΚΕ 2023, 74 (1)

5240 A.A. SAEED, K. Q. MAYEA, S. H. SHALAL

isms. IN Compendiumof Methodsfor the Microbiological Examina-
tion of Foods. F. P. Downes and K. Ito, K, Ed. A.P. H. A., Washington, 
DC. 159-166.

Pedersen RR, Krömker V, Bjarnsholt T, Dahl-Pedersen K, Buhl R, Jør-
gensen E. (2021)Biofilm Research in Bovine Mastitis. Front Vet Sci. 
2021 May 7;8 (5):460.

Kelly EJ, Wilson DJ. (2016)Pseudomonas aeruginosa mastitis in two 
goats associated with an essential oil-based teat dip: http://dx.doi.
org/101177/1040638716672255 2016 https://journals.sagepub.com/
doi/10.1177/1040638716672255 

Murato Y, Hayama Y, Shimizu Y, Sawai K, Yamaguchi E, Yamamoto 

T. (2021)Region-wise analysis of dairy cow movements in Japan. 
BMC Vet Res 2021 171 https://bmcvetres.biomedcentral.com/arti-
cles/10.1186/s12917-021-03008-3

Palisson A, Courcoul A, Durand B. (2005)Role of Cattle Movements 
in Bovine Tuberculosis Spread in France between 2005 and 2014. 
PLoS: https://journals.plos.org/plosone/article?id=10.1371/journal.
pone.0152578

Rush ER, Dale E, Aguirre AA. (2021). Illegal Wildlife Trade and Emerg-
ing Infectious Diseases: Pervasive Impacts to Species, Ecosystems 
and Human Health. Anim 2021, Vol 11, Page 1821 .https://www.
mdpi.com/2076-2615/11/6/1821/htm.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

