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Abstract 

IBV is one of the viral illnesses that occurs most often in the poultry sector, and it is caused by the 
Gamma Coronavirus genus and the Coronaviridae family. In this experiment, fifty specimens of trachea 
and lung were taken from various locations inside Iraq (Baghdad, Wasit, Diyala, Salahuddin, and 
Babylon). The chickens' ages ranged from 12 to 26 days, and they displayed respiratory symptoms such 
as gasping and tracheal rales. The majority of samples were taken from broiler chickens in the range of 
morbidity and postmortem examination, such as pus in the trachea. Real-time RT-PCR was used to 
diagnose IBV, which amplified the S1 gene. The result of the RT-PCR test was positive for eight of the 
specimens. In order to sequence the S1 gene, the Anicon laboratory in Germany, using the Sanger 
method, was provided with three samples to analyze. The results of the sequencing of the S1 gene 
indicated that the isolated copies were related to those of the Iranian strain IS/1494/06 that were placed 
at the National Center for Biotechnology Information website in the Genbank database. 
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One of the most dangerous viruses that can infect 
chickens is called avian infectious bronchitis virus 
(IBV), and this virus represents a challenge to the 
chicken industry around the world (Flageul, 
Allée, Courtillon et al., 2022; Ulaiwi 2019). 
Since 1931, when it was first seen in the United 
States, it has been widespread (Lin and Chen 
2017). Iraq has reported diseases since 1989 (Al-
Zuhairy 2017). The disease caused by a virus 
from the Gamma coronavirus genus and 
Coronaviridae family belongs to the order 
Nidovirales (Franzo, Massi, and Tucciarone 
2017). This virus causes a very contagious, severe 
form of the illness. Death rates range between 
20% and 30%, while morbidity may exceed 
100%. Secondary infections may increase flock 
mortality (Isa, Abdo, and Al-Barzinji 2022). The 
virus enters via inhalation and mostly multiplies 
in the respiratory organs in the ciliated 
epithelium and mucus secretion cells, which 
leads to breathing signs such as tracheal rales and 
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respiratory symptoms, including wheezing, 
coughing, sneezing, and nasal secretions 
(Benyeda, Szeredi, and Mato 2010). Infected 
laying hens have been discovered to be suffering 
from respiratory problems and a drop in egg 
production as a result of the infection 
(Najimudeen, Hasan, and Goldsmith 2021). 
Along with the implementation of a vaccination 
plan for IBV, a significant number of the flock 
that was impacted shows respiratory signs of late-
onset respiratory disease and an increase in the 
airsaculitis condemnation that was induced by 
IBV (Khamas 2008). Vaccines are available; 
nonetheless, infection control is challenging due 
to the fact that there is no cross-protection across 
different virus genotypes and the fact that genes 
might vary (Buharideen, Hasan, and Niu 2021). 
Hence, the genetic detection of circulating IBV 
strains is essential for the direction of national or 
regional plans to control IB through the 
establishment of appropriate diagnostic and 
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immunization procedures (Quinteros, Lee, and 
Noormohammadi 2022). IBV is a 
gammacoronavirus that is part of the third group 
of the Coronavirus genus, which is part of the 
Coronaviridae family, which is part of the order 
Nidovirales. It has a positive-sense, single-
stranded RNA genome that is around 27.6 
kilobases in length and encodes four component 
proteins. These proteins are the spike 
glycoprotein (S), membrane glycoprotein (M), 
envelope protein (E), and nucleocapsid protein 
(N) (Cabal and Wu 2022). Protein S is the 
primary structure of the infectious bronchitis 
virus and is also found on the exterior of the virus 
envelope. It is the primary effect in stimulating 
the production of antibodies capable of 
neutralizing the virus, as well as being responsible 
for linking to and entering host cells (Kathiravan, 
Radhakrishnan, and Namasivayam 2021).Furin-
like host cell proteases are responsible for its 
dissection into the S1 and S2 subunits (Jackwood 
and De wit 2013). It is believed that mutations, 
insertions, deletions, or deletions of S1 genes, as 
well as RNA recombination, are responsible for 
S1 variety (Ghorbiani, Boroomand, and Mayahi 
2020). This diversity may result in a significant 
level of biological heterogeneity between strains, 
and the S1 protein may undergo partial amino 
acid alterations, which may allow for the 
emergence of new serotypes (Ren, Han, Zhao, 
and Liu 2020). There are around 20 different IBV 
species that have been discovered across the 
world (Seger, Karimi, and Madadger 2016). One 
of the biggest challenges for Iraq's poultry 
industry is still IB. Nevertheless, RT-PCR 
remains the gold standard for diagnosing IBV 

because of its dependability and speed 
(Promkuntod 2016). Despite the fact that 
collective vaccination against infectious 
bronchitis has been practiced throughout the 
whole of the commercial chicken sector, 
outbreaks of this illness have continued to occur 
up until the present day (Abdulwahid, Zahid, and 
Kadhum 2016). The purpose of this research was 
to sequence IB virus isolates and identify 
currently circulating IB virus isolates in Iraqi 
fields. 

Methodology 

Selection of samples 

From October 2021 to January 2022, 50 
specimens (trachea and lung) were collected 
from various regions of Iraq (Baghdad, Wasit, 
Babylon, Salahuddin, and Diyala) from 
broiler and layer farms with respiratory signs 
and abnormalities in the shape of eggs. After 
that, the specimens were transferred into test 
tubes and kept at a temperature of -20 degrees 
Celsius until they were needed. 

Extraction of RNA and RT-PCR protocol 

The extraction of RNA was carried out by using 
the QI gene kit. The forward primer sequence 
was 5'-GCTTTTGAGCCTAGCGTT-3`, and 
the reverse primer's nucleotide sequence was 5`- 
GCCATGTTGTCACTGTCTATTG- 3`.The 
twenty µl PCR reaction master mix was prepared 
according to the producer's instrument. Display 
Tables 1 and 2. 

Table.1; RT-PCR reagent was shown. 

NO. Reagent Company Storage 

1 
Probe:FAM IBV 5 G BHQ1 

5 FAM-CACCACCAGAACCTGTCACCTC-BHQ3 
αDNA -20 °C (+2-10)°C 

2 
Primer: IBV 5 GU391 

5`- GCTTTTGAGCCTAGCGTT- 3` 
αDNA -20 °C (+2-10)°C 

3 
Primer: IBV 5 GL 533 

5`- GCCATGTTGTCACTGTCTATTG- 3` 
αDNA -20 °C (+2-10)°C 

4 Bidistilled water αDNA RT/-20°C(+2-10)°C 

Table.2; RT-PCR protocol. 

Stage NO. of cycles Temperature Time (sec.) 
Reverse transcription 1 42 °C 900 sec. 

RT inactivation/Hot start activation 1 95 °C 
30 sec. 

 
3 step qPCR 
-Denaturation 

Annealing 
-Extension 

40 
95 °C 

 
60 °C 

30 sec. 
 

60 sec. 
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Sequencing of the S1 gene of the infectious 
bronchitis virus 

The RT-PCR results were sequenced in 
Germany by AniCon Laboratories GmbH by 
Sanger sequencing. Accession numbers were 
assigned to the sequences of the Iraqi IBV-
strain S1 gene that were placed in the 
GenBank database at the National Center for 
Biotechnology Information (NCBI) website. 

Results 

Clinical manifestations and examinations 
after death 

Broiler chicken farms exhibited respiratory 
symptoms of infectious bronchitis (IB) disease; 
death rates from infectious bronchitis (IB) disease 
reached 25% within five days. The following 
symptoms were observed in birds: gasping, ruffled 
feathers, sneezing, and the full range of morbidity. 
Caseous exudate was noticed in the trachea and 
tracheal bifurcation, as shown in Figures 1 and 2. 

 
Figure.1; Caseous exudate in the tracheal bifurcation 

 
Figure.2; Caseous exudate in the trachea 

Real-time RT-PCR 

The RT-PCR outcome showed that out of fifty specimens, eight (8) were positive. Show the 
outcome in Table 3. 

Table 3; shows the number of samples, region, and Ct of infectious bronchitis virus using RT-PCR, as well as bird type. 

NO. of samples Regions Ct. of IBV Birds type 

1 Baghdad 35.4 Layers 

4 Babylon/ Al-Hilla 33.1 Broilers 

6 Wasit/ Al Hayy 26.2 Broilers 

7 Babylon/ Al-Mahaweel 31 Broilers 

8 Wasit/ Numaniyah 23.2 Broilers 

9 Wasit/Al-Kut 29.3 Broilers 

10 Salahuddin/ Samarra 29.4 Broilers 

14 Diyala/ Baqubah 27.1 Broilers 

 
Figure 3; depicts real-time RT-PCR amplification of 
the S1 gene as a method for detecting the Avian IB 

virus. 

The sequencing of the S1 gene in the IBV virus 

AniCon Labor GmbH in Germany was 
responsible for sequencing the S1 gene. The 
sequences were submitted to the GenBank 
database of the NCBI, so they were assigned 
accession numbers OQ162300, Bankit 
2659945, and also S1, respectively. Figure 4 
depicts the results for isolation related to 
Iranian strain IS1494/06. 

Phylogenetic tree 

The tree contains many clusters; each cluster 
has a group of clusters that trace back to a 
common ancestor; all clusters in the diagram 
refer to one father from which they all 
emerged, as shown in figure 4. 
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Figure 4: Phylogenetic analysis of infectious bronchitis virus for the gene S1. This analysis used the 

nucleotide sequence of S1 from the A2201758.001 strain and 15 previously published IBV strains. 

Discussion 

The coronavirus causes avian infectious 
bronchitis (IB), a severe and highly contagious 
disease of poultry that can cause complex 
respiratory problems and is among the most 
widespread poultry diseases (Mohammed 
2013). Since the afflicted flocks were both 
vaccinated and unvaccinated, the occurrence 
of this illness resulted in enormous economic 
losses in Iraq. The trachea and lung were 
collected because IBV initially infected the 
respiratory tract, and 3 days after virus 
replication inoculation, the highest virus titers 
were found in the trachea. Virus strains play a 
role, which may persist for up to 5 days and 
gradually decrease and maintain a low level for 
up to 28 days. The presence of IBV in the 
lungs was also high after infection; high levels 
of virus were detected in the lungs 4 days after 
the inoculation, 11 days after the illness (Tran 
and Nguyen 2018). The infectious bronchitis 
virus strain IS-1494 affects the respiratory 
system (Najafi, Ghalyanchi, and 
Hashemzadeh 2016). Samples were taken 
from various farms and different ages of 
chicken and were aggregated in the first stages 
of the disease as soon as the clinical symptoms 
of the illness (tracheal rales, dyspnea, 
coughing, and gasping) appeared 
(Najimudeen, Barboza, Ali, and Isham 2022). 

The golden test, RT-PCR, was used to 
diagnose IBV, and this assay was sensitive, 
accurate, and useful for detecting the virus 
(Chacon, Astolfi-Ferreira, and David 2019). 
The sequencing of the S1 gene is important 
because most mutations in IBV appear in this 
gene. The S1 gene of the infectious bronchitis 
virus was sequenced, and the whole specimens 
were sent to Germany for Sanger sequencing. 
The phylogenetic analysis revealed that the 
isolated strain was related to Iranian strain IS 
1494/06, a result that was agreed upon 
(Mousavi, Hosseini, Sadri, and Ghafouri 
2018). Sequencing is critical for detecting any 
mutation in the genome or protein; by 
sequencing, the divergence between the 
vaccine in Iraqi marketing and the isolated 
virus can be determined, and the genetic 
sequence of the virus can be determined. As a 
result, the majority of mutations occurred 
within the S gene, which is consistent with 
(Xu, Cheng, Zhao and Zhang 2021). 

Conclusion 

Infectious bronchitis virus (IBV) was found in 
several areas of Iraq in this study, including 
the capital Baghdad, Wasit, Babylon, Diyala, 
and Salahuddin. IBV is a difficult problem on 
Iraqi poultry farms, causing a recent economic 
downturn. The S gene has the most infectious 
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bronchitis virus mutations. The sequencing of 
the S1 gene refers to the IBV isolate related to 
Iranian strain IS/1494. To get the best results, 
it’s recommended to use RT-PCR and 
sequencing. 

Acknowledgements 

To my father, my mother, my wife, my 
brothers, and all my friends, To My College 
and to all of the doctors in the microbiology 
department: 

Conflict of Interest 

The authors of this study say they have no 
conflicts of interest. 

References 

Flageul, A., Allée, C., Courtillon, C., Béven, 
V., Quenault, H., Blanchard, Y., ... & 
Brown, P. A. (2022). Infectious Bronchitis 
Coronavirus: Genome Evolution in 
Vaccinated and Non-Vaccinated SPF 
Chickens. Viruses, 14(7), 1392.DOI: 
https://doi.org/10.3390/v14071392  

Ulaiwi, A. H. (2019). ROLE OF SOME 
AROMATIC ESSENTIAL OIL ON 
IMMUNE STATUS AGAINST 
INFECTIOUS BRONICHITIS VACCINE 
AND LIPID PROFILE OF BROILER 
CHICKEN. Iraqi Journal of Agricultural 
Sciences, 50(6).DOI: 
https://doi.org/10.36103/ijas.v50i6.853  

Lin, S. Y., & Chen, H. W. (2017). Infectious 
bronchitis virus variants: molecular 
analysis and    pathogenicity 
investigation. International journal of 
molecular sciences, 18(10), 2030.DOI: 
https://doi.org/10.3390/ijms18102030 

AL-Zuhariy, M. T. (2017). Improved vaccine 
strategies of infectious bronchitis disease to 
reduce shedding of virulent virus from infected 
birds.  مجلة  الكوفة  للعلوم  الطبية  البيطرية| Kufa Journal For 
Veterinary Medical Sciences, 8(1). 

Franzo, G., Massi, P., Tucciarone, C. M., Barbieri, 
I., Tosi, G., Fiorentini, L., & Moreno, A. 
(2017). Think globally, act locally: 
Phylodynamic reconstruction of infectious 
bronchitis virus (IBV) QX genotype (GI-19 
lineage) reveals different population dynamics 
and spreading patterns when evaluated on 
different epidemiological scales. PLoS 
One, 12(9), e0184401.DOI: 

https://doi.org/10.1371/journal.pone.0184401  
Isa, R. H., Abdo, J. M., & AL-Barzinji, Y. M. 

(2022). Genotyping of avian infectious 
bronchitis virus in broiler farms in Duhok 
province, north of Iraq. Iraqi Journal of 
Veterinary Sciences, 36(1), 171-175.DOI: 
https://doi.org/10.33899/ijvs.2021.129635.
1670  

Benyeda Z, Szeredi L, Mato T, Suveges T, Balka 
G, AbonyiToth Z et al (2010). Comparative 
histopathology and immunohistochemistry of 
QX-like, Massachusetts and 793/B serotypes 
of infectious bronchitis virus infection in 
chickens. J Comp Pathol. 143(4):276–283. 
DOI: 
https://doi.org/10.1016/j.jcpa.2010.04.007  

Najimudeen, S. M., Hassan, M. S., Goldsmith, 
D., Ojkic, D., Cork, S. C., Boulianne, M., 
& Abdul-Careem, M. F. (2021). Molecular 
characterization of 4/91 infectious bronchitis 
virus leading to studies of pathogenesis and 
host responses in laying 
hens. Pathogens, 10(5), 624.DOI: 
https://doi.org/10.3390/pathogens10050624  

Khamas, E. J. (2008). Avian influenza 
(H9N2) outbreak in Iraq. The Iraqi 
Journal of Veterinary Medicine, 32(1), 
223-230.DOI: 
https://doi.org/10.30539/iraqijvm.v32i1.7
82  

Buharideen, S. M., Hassan, M. S., 
Najimudeen, S. M., Niu, D., Czub, M., 
Gomis, S., & Abdul-Careem, M. F. 
(2021). Immune Responses in Laying 
Hens after an Infectious Bronchitis 
Vaccination of Pullets: A Comparison of 
Two Vaccination 
Strategies. Vaccines, 9(5), 531.DOI: 
https://doi.org/10.3390/vaccines9050531  

Quinteros, J. A., Noormohammadi, A. H., Lee, 
S. W., Browning, G. F., & Diaz‐Méndez, A. 
(2022). Genomics and pathogenesis of the 
avian coronavirus infectious bronchitis 
virus. Australian Veterinary Journal, 100(10), 
496-512.DOI: 
https://doi.org/10.1111/avj.13197  

Cabal, A. B. S., & Wu, T. Y. (2022). 
Recombinant Protein Technology in the 
Challenging Era of 
Coronaviruses. Processes, 10(5), 
946.DOI: 
https://doi.org/10.3390/pr10050946  

https://doi.org/10.3390/v14071392
https://doi.org/10.36103/ijas.v50i6.853
https://doi.org/10.3390/ijms18102030
https://doi.org/10.1371/journal.pone.0184401
https://doi.org/10.33899/ijvs.2021.129635.1670
https://doi.org/10.33899/ijvs.2021.129635.1670
https://doi.org/10.1016/j.jcpa.2010.04.007
https://doi.org/10.3390/pathogens10050624
https://doi.org/10.30539/iraqijvm.v32i1.782
https://doi.org/10.30539/iraqijvm.v32i1.782
https://doi.org/10.3390/vaccines9050531
https://doi.org/10.1111/avj.13197
https://doi.org/10.3390/pr10050946


Ali MH, Allawe AB: Phylogenetic analysis of the infectious bronchitis virus in Iraqi farms 

1167 

Kathiravan, M. K., Radhakrishnan, S., 
Namasivayam, V., & Palaniappan, S. (2021). 
An Overview of Spike Surface Glycoprotein 
in Severe Acute Respiratory Syndrome–
Coronavirus. Frontiers in molecular 
biosciences, 8, 637550.DOI: 
https://doi.org/10.3389/fmolb.2021.637550  

Jackwood, M. W., & De Wit, S. (2013). 
Infectious bronchitis. Diseases of poultry, 
139-159.DOI: 
https://doi.org/10.1002/9781119421481.ch4  

Ghorbiani, M., Boroomand, Z., Mayahi, M., & 
Seyfi Abad Shapouri, M. R. (2020). 
Molecular identification of infectious 
bronchitis virus isolated from respiratory 
diseases in some Iranian broiler 
flocks. Molecular Biology Reports, 47(9), 
7161-7168.DOI: 
https://doi.org/10.1007/s11033-020-05788-7  

Ren, M., Han, Z., Zhao, Y., Sun, J., Liu, S., 
& Ma, D. (2020). Multiple recombination 
events between field and vaccine strains 
resulted in the emergence of a novel 
infectious bronchitis virus with decreased 
pathogenicity and altered replication 
capacity. Poultry science, 99(4), 1928-
1938.DOI: 
https://doi.org/10.1016/j.psj.2019.11.056  

Seger, W., GhalyanchiLangeroudi, A., Karimi, 
V., Madadgar, O., Marandi, M. V., & 
Hashemzadeh, M. (2016). Genotyping of 
infectious bronchitis viruses from broiler 
farms in Iraq during 2014-2015. Archives of 
virology, 161(5), 1229-1237.DOI: 
https://doi.org/10.1007/s00705-016-2790-2  

Promkuntod, N. (2016). Dynamics of avian 
coronavirus circulation in commercial and non-
commercial birds in Asia–a review. Veterinary 
Quarterly, 36(1), 30-44.DOI: 
https://doi.org/10.1080/01652176.2015.1126868  

Abdulwahid, M. T., Zahid, A. H., & Kadhum, 
M. J. (2016). Effect of vitamin e and cod 
liver oil supplement with bivalent oil based 
vaccine of Newcastle disease and 
Infectious bronchitis disease on immune 
response of the broilers. Iraqi J. of Agric. 
Sci, 47(3), 892-899.DOI: 
https://doi.org/10.36103/ijas.v47i3.582  

Mohammed, M. H. (2013). Isolation of 
Infectious Bronchitis Virus in Primary cells 
of the Chick Embryo Chorioallantoic 
Membrane: MH Mohammed1@; M. Hair-

Bejo1; Abdel Ameer Husain Zahid2; Amer 
Alazawy3; Emad Adwar Abdul Ahad4 and 
Mauida F. Hasoon1. The Iraqi Journal of 
Veterinary Medicine, 37(1), 109-114.DOI: 
https://doi.org/10.30539/iraqijvm.v37i1.342  

Tran, N. B., Nguyen, C. L., & Nguyen, P. K. 
(2018). Pathogenesis of infectious bronchitis 
virus (IBV) and laboratory test methods 
available to detect IBV in chickens. Can Tho 
University Journal of Science, 54(2), 40-
45.DOI: 
https://doi.org/10.22144/ctu.jen.2018.006  

Najafi H, Ghalyanchi LA, Hashemzadeh M, 
Madadgar O, Karimi V, Farahani R, et al. 
Pathogenicity characteristics of an Iranian 
variant-2 (IS-1494) like infectious 
bronchitis virus in experimentally infected 
SPF chickens. Acta Virol. 2016; 
60(4):393.DOI: 
https://doi.org/10.4149/av_2016_04_393  

Najimudeen, S. M., Barboza-Solis, C., Ali, A., 
Buharideen, S. M., Isham, I. M., Hassan, M. 
S., & Abdul-Careem, M. F. (2022). 
Pathogenesis and host responses in lungs and 
kidneys following Canadian 4/91 infectious 
bronchitis virus (IBV) infection in 
chickens. Virology, 566, 75-88.DOI: 
https://doi.org/10.1016/j.virol.2021.11.013  

Chacón, R. D., Astolfi-Ferreira, C. S., 
Chacón, J. L., Nuñez, L. F., David, I., 
&Ferreira, A. J. P. (2019). A seminested RT-
PCR for molecular genotyping of the 
Brazilian BR-I Infectious Bronchitis Virus 
Strain (GI-11). Molecular and cellular 
probes, 47, 
101426.DOI:https://doi.org/10.1016/j.mcp.2
019.101426  

Mousavi, F. S., Ghalyanchilangeroudi, A., 
Hosseini, H., Nayeri Fasaei, B., Ghafouri, S. 
A., Abdollahi, H., & Sadri, N. (2018). 
Complete genome analysis of Iranian IS-
1494 like avian infectious bronchitis 
virus. Virusdisease, 29(3), 390-394.DOI: 
https://doi.org/10.1007/s13337-018-0462-4  

Xu, G., Ma, S., Cheng, J., Zhao, Y., & Zhang, 
G. (2021). An attenuated TW-like infectious 
bronchitis virus strain has potential to become 
a candidate vaccine and S gene is responsible 
for its attenuation. Veterinary 
Microbiology, 254, 109014.DOI: 
https://doi.org/10.1016/j.vetmic.2021.109014  

 

https://doi.org/10.3389/fmolb.2021.637550
https://doi.org/10.1002/9781119421481.ch4
https://doi.org/10.1007/s11033-020-05788-7 
https://doi.org/10.1016/j.psj.2019.11.056
https://doi.org/10.1007/s00705-016-2790-2
https://doi.org/10.1080/01652176.2015.1126868
https://doi.org/10.36103/ijas.v47i3.582
https://doi.org/10.30539/iraqijvm.v37i1.342
https://doi.org/10.22144/ctu.jen.2018.006
https://doi.org/10.4149/av_2016_04_393
https://doi.org/10.1016/j.virol.2021.11.013
https://doi.org/10.1016/j.mcp.2019.101426 
https://doi.org/10.1016/j.mcp.2019.101426 
https://doi.org/10.1007/s13337-018-0462-4
https://doi.org/10.1016/j.vetmic.2021.109014

