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Abstract  
This study aimed to use hsp60 genes of Enterobacter species from the chicken meats 
amplified by traditional PCR to determine its phylogenetic position compared to those 

registered in the gene bank. For this purpose, 120 samples of refrigerated chicken meat were 

collected in the province of Al-Najaf between August 2020 and April 2021. The results 

showed that out of 120 bacterial isolates, 30 were infected with E. cloacae based on Vitik 

tests, which is about 25%; however, 30 infected samples with E. cloacae were positive 

based on the hsp60 gene. Analysis of hsp60 sequences was using PCR and E. cloacae ssp. 

dissolvens was detected and its phylogenetic position compared to other E. cloacae gene 

sequences in the gene bank was provided. 
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Identities 
Sequence 

acc. no 
Predicte
d effect 

Amino acid 
change 

Nucleotid
e change 

Nucleoti
de 

Location 
Type of 

substitution 
No. of 
sample 

99% KM222364 

Silent 
Aspartic 

acid \Aspartic 

acid  

GAC\GA

T 
C\T 29 Transition 

1 

Silent 
Asparagine\Aspa

ragine 

AAC\AA

T 
C\T 125 Transition 

99% 

KM222364 Silent Glycine\Glycine 
GGC\GG

G 
C\G 140 Transvertion 

2 

 
Missen

se 

Tyrosine\Cystein

e 

TAC\TG

C 
A\G 151 Transition 

99% KM222364 

Missen

se 

Glutamic 

acid\Lysine 

GAA\AA

A 
G\A 24 Transition 

3 Silent Glycine\Glycine 
GGC\GG

A 
C\A 182 Transvertion 

Silent Lysine\ Lysine 
AAA\AA

G 
A\G 218 Transition 

 

Table 1. Genetic variation at hsp60 gene of Enterobacter cloacae. 

Fig.1. Phylogenic tree of Iraqi sample of Enterobacter cloacae (yellow numbers) based on hsp60 gene. 
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Fig.2. Alignment results of 13 sequences of 13 hsp60 gene obtained from frozen chicken meat. The color of the mutation indicated 

the site of each replacement mutation in the PCR products. 1-13 are retrieved sequences from NCBI, and 1-3 are our samples. 
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 Accession no. Country Source Compatibility 

1.  KM222364.1 Iran E. cloacae (hsp60) 99% 

2.  KY126371.1 Australia E. cloacae (hsp60) 99% 

3.  AP022126.1 Japan:Tokyo E. cloacae (hsp60) 99% 

4.  AJ543761.1 GERMANY E. cloacae (hsp60) 99% 

5.  AJ417126.1 USA E. cloacae (hsp60) 99% 

6.  CP056766.1 United Kingdom E. cloacae (hsp60) 97% 

7.   KX581373.1 Canada E. cloacae (hsp60) 96% 

8.  KF768572.1 South Africa E. cloacae (hsp60) 96% 

9.  CP035738.1 China: Zhenzhou E. cloacae (hsp60) 96% 

10.  CP026536.1 Netherlands E. cloacae (hsp60) 95% 

11.  CP085734.1 Czech Republic E. cloacae (hsp60) 95% 

12.  CP052870.1 Italy E. cloacae (hsp60) 94% 

13.  CP078536.1 Thailand E. cloacae (hsp60) 94% 
 

Table 2. The retrieved Enterobacter cloacae hsp60 gene fron Genbank. 

Fig.3. The Electrophoresis of positive hsp60 gene with 341 bp isolated from Enterobacter cloacae of frozen chicken meat. The 

100bp DNA Ladder is found in lane L. 
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a) the report of VITEK 2 Systems Version: 08.01 test for Enterobacter cloacae ssp. dissolves, and b) biochemical test results of 

E. cloacae ssp. dissolves. 


