EAS Journal of Veterinary

Abbreviated Key Title: EAS J Vet Med Sci
ISSN: 2663-1881 (Print) & ISSN: 2663-7316 (On

Medical Science

E OPEN ACCESS

line)

Published By East African Scholars Publisher, Kenya

Volume-3 | Issue-6 | Nov-Dec, 2021 |

Original Research Article

DOI: 10.36349/easjvms.2021.v03i06.004

Simultaneous Detection of Mycoplasma gallisepticum, Mycoplasma synoviae,

Infectious bronchitis virus

and Infectious laryngotracheitis virus in Poultry by

Multiplex SYBR Green Real Time PCR

Nagendra Reddy Thopireddy®”, Sreedevi

Bollini?, Vinod kumar Nagaram®

!Assistant Professor, “Professor and University Head, *Associate Professor, Department of Veterinary Microbiology, College of
Veterinary Science, Sri Venkateswara Veterinary University, Tirupati-517502

Avrticle History
Received: 22.11.2021
Accepted: 25.12.2021
Published: 30.12.2021

Journal homepage:
https://www.easpublisher.com

Quick Response Code

Abstract: Multifactorial respiratory problems are very common in poultry due to
intensive rearing methods and caused by coinfection with bacteria (MG, MS, E.
coli and Avibacterium spp.) and viruses, such as IBV and ILTV. The conventional
procedures are tedious and time taking, to overcome the difficulties in diagnosis of
mixed respiratory pathogens, this study was undertaken with the following objective
simultaneous detection of MG, MS, IBV and ILTV by Multiplex SYBR Green Real
Time PCR. The SYBR Green Real time PCR assay was standardized for
simultaneous detection of respiratory pathogens in poultry by targeting IGSR gene
for MG, vIhA gene for MS, N gene for IBV and ICP4 gene for ILTV in single tube.
The optimized conditions for all genes was initial denaturation at 94°C for 3.59
mins, followed by 40 cycles of denaturation at 94°C for 20 seconds, annealing at
55°C for 45 seconds and extension at 72°C for 1 min and final extension step was at
72°C for 10 mins. The amplifications of all four genes was observed and recorded
the ct values of 30.28 (IGSR gene), 24.16 (vIhA gene), 19.39 (ICP4 gene) and 11.81
(N gene) and also the recorded Tms were 74.0 (IGSR gene), 82.5 (vIhA gene), 85.5
(ICP4 gene) and 80.5 (N gene). The samples with below 35 recorded threshold
cycles value were considered as positive. Out of 19 farms screened, 2 were positive
for ILT, 10 for MG,7 for MS and 5 for MG and MS and all were negative for IB.
In sreened samples, the recorded ct values for IGSR genes ranged between 11.81 to
30.28, product Tms ranged between 74 to 87, for vIhA gene ct values ranged
between 17.39 t025.81, product Tms ranged between 81 to 87, for ICP4 gene ct
value was 19.08 and 19.23,product Tms was 81 and 80.5.
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INTRODUCTION

Growth in poultry sector is being challenged

undertaken with the following objective simultaneous
molecular detection of MG, MS, IBV and ILTV by

due to increased incidence and re-emergence of
diseases caused due to evolution of several pathogens
and use of live vaccines. The avian respiratory system
hosts a wide range of commensal and potential
pathogenic bacteria and viruses that interact with each
other. Such interactions could be either synergistic or
antagonistic, which subsequently determines the
severity of the disease complex. The intensive rearing
methods of poultry are responsible for the marked
increase in avian respiratory diseases worldwide.
Because of similarities in exhibition of clinical signs
and lesions in mixed infections, it is often difficult to
diagnose and get mislead the specific disease condition.
To reduce the economic losses in poultry industry, rapid
and confirmatory differential diagnosis is essential and
to implement control strategies. So this study was

Multiplex SYBR Green Real Time PCR.

MATERIAL AND METHODS
Samples

A total of 19 suspected farms with history of
vaccination against IB and RD in different poultry
pockets of Andhra Pradesh and samples were collected,
includes 12 cloacal swabs, 12 tracheal swabs, 8 tracheal
tissues, 8 lung tissues and 4 oviducts are collected from
each farm and labelled farm wise and organ wise.

Nucleic acid extraction

The DNA and RNA extraction was done by
Trizol Method® and the Complementary DNA was
synthesized using QIAGEN cDNA synthesis kit
(GERMANY).

*Corresponding Author: Nagendra Reddy Thopireddy

72


https://www.easpublisher.com/

Nagendra Reddy Thopireddy et al, EAS J Vet Med Sci; Vol-3, Iss-6 (Nov-Dec, 2021): 72-76

Multiplex SYBR Green Real Time PCR

The facilities in Department of Virology,
SVIMS were utilized, Aria Mx Real -Time PCR
machine and Maxima SYBR Green/ROX gPCR Master
Mix (2x) (Thermo scientific) was used for this study.
Multiplex SYBR Green Real Time PCR test was
standardized using Nobilis H120 vaccine for IBV, the

modified live infectious laryngotracheitis vaccine
(Merial) for ILTV, the Mycoplasma gallisepticum, live,
freeze dried vaccine (Nobilis MG 6/85) (Intervet) for
MG and the Mycoplasma synoviae live vaccine
(Bioproperties pvt Itd, (MS-H strain)) was used as
positive control for MS, by targeting the following
genes (Tablel) and reaction mixture (Table 2).

Table-1: Primers used for simultaneous detection of IBV, ILTV, MG and MS

Target Primer Primer sequence Amplicon Reference
gene size
Forward 5>-TACTATTAGCAGCTAGTGC-3’ 350-400 bp Jeffery etal. [2]
vIhA Reverse 5’-AGTAACCGATCCGCTTAAT-3’
Forward 5’-ACTGATAGCTTTTCGTACAGCACG-3’ 812bp Raviv et al. [3]
IGSR Reverse 5’-CATCGGGACATTCTCCAGGTAGCA-3’
Forward | 5"-CTTCAGACTCCAGCTCATCTG-3 Chacon and
ICP4 Reverse 5. GTCATGCGTCTATGGCGTTGAC-3! 635bp Ferreira [4]
Forward 5’-TCATGGCAAGCGGTAAGG-3’ 316 bp Andresen et al. [5]
N Reverse 5’-TTCAGGTTAGCGGCTGGTC-3°

Table-2: PCR mixture optimised for the amplification of MG, VIhA, IB N, and ICP4 genes:

S. No. Constituents Volume (uL)
1. Template DNA each 2
2. Forward primer (10 pM/uL) MG gene 0.5
3. Reverse primer (10 pM/uL) MG gene 0.5
4, Forward primer (10 pM/uL) ICP4 gene 0.5
5. Reverse primer (10 pM/uL) ICP4 gene 0.5
6. Forward primer (10 pM/uL) vIhA gene 0.5
7. Reverse primer (10 pM/uL) vihA gene 0.5
8. Forward primer (10 pM/uL) N gene 0.5
9. Reverse primer (10 pM/uL) N gene 0.5
10. Maxima SYBR Green /ROX g PCR Master Mix 25
11. Nuclease free water 8.5
Total 50

The Optimised Multiplex SYBR Green Real
Time PCR conditions for the amplification IGSR, vlhA,
N and ICP4 genes was initial denaturation at 94°C for
3.59 mins, followed by 40 cycles of denaturation at
94°C for 20 seconds, annealing at 55°C for 45 seconds
and extension at 72°C for 1 min and final extension step
was at 72°C for 10 mins.

RESULTS AND DISCUSSION

In the present study the affected birds showed
respiratory rales, dyspnoea, sneezing, mucoid nasal
discharges, swelling of lower eyelids, oedema of facial
sub-cutis, growth retardation and lameness. Similar
clinical manifestations were reported by Ley [6] and
Ramdass et al. [7], based on these clinical signs, the
flocks were suspected for respiratory infections like
Mycoplasma, ILT and IB or mixed infections. The
isolation methods is gold standard method for diagnosis
of diseases but time consuming, Hence, the molecular
detection methods could be better alternatives for
amplifying even low levels of nucleic acids from the
samples [8]. In the present study genomic DNA and
RNA was extracted from the samples and vaccines by
TRIsol method. The extracted genomic DNA and RNA

(cDNA) was used as template for each Multiplex SYBR
Green PCR reaction. The Multiplex SYBR Green Real
time PCR assay was standardized for simultaneous
detection of MG, MS, IB and ILTV in single test by
targeting specific genes for each pathogen i.e IGSR
gene for MG , vlhA gene for MS, N gene for IBV and
ICP4 gene for ILTV in single tube(Table 1).Similarly
Jarquin et al [9] developed a Real Time SYBR Green
assay for the simultaneous detection of MG and MS and
Raviv et al. [3] targeted species specific and
intraspecific conserved genes,16S to 23S IGSR genes of
MS and MM, 16S ribosomal DNA for MI and highly
conserved mgc2 gene of MG for detection mycoplasma
mixed infections.

The optimized conditions, initial denaturation
at 94°C for 3.59 mins, followed by 40 cycles of
denaturation at 94°C for 20 seconds, annealing at 55°C
for 45 seconds and extension at 72°C for 1 min and
final extension step was at 72°C for 10 mins. At
standardized conditions all the amplifications of all four
genes was observed and recorded the ct values of 30.28
(IGSR gene), 24.16 (vIhA gene), 19.39 (ICP4 gene) and
11.81 (N gene) and also the recorded Tms were 74.0
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(IGSR gene), 82.5 (vIhA gene), 85.5 (ICP4 gene) and
80.5 (N gene) (Fig 2). The ct values inversely correlates
with the concentration of DNA in the samples. Higher
the ct value lower is the concentration of DNA in the
sample and vice versa. A ct value less than or equal to
35 is considered as the cut off in real time PCR
similarly Phillips et al. [10] also taken same cut off
value for detection of Rota viral infections by using real
time PCR.

Out of 19 farms screened, 2 were found to be
positive for ILT, 10 were for MG,7 were for MS and
5 farms were for MG and MS and all were negative for
IB. The recorded ct values for IGSR genes ranged
between 11.81 to 30.28, product Tms ranged between
74 to 87, for vIhA gene ct values ranged between 17.39
t025.81, product Tms ranged between 81 to 87, for
ICP4 gene ct value was 19.08 and 19.23,product Tms
was 81 and 80.5 (Fig 2). Similarly Fraga et al. [11]
detected 67 positives for MG and 64 for MS out of 78
farms from different poultry flocks in Brazil by
targeting species specific primers and probes specific
for each pathogen by multiplex Real Time PCR and
showed 100% specificity and sensitivity in the MG
analysis and 94.7% sensitivity and 100% specificity in
the MS analysis. Similarly Haque et al. [12] detected
individual infections and both infections of MG and MS
infections by using real-time PCR by targeting mgc2
and vIhA genes.

A SYBRGreen real time PCR test was
developed for detection of IBV, ILTV, MG and MS
mixed infections similarly Laamiri et al. [13] also used
multiplex PCR for detection of AIV, IBV, NDV and
ILTV. So this study is useful for rapid and specific
detection of co-infections in field samples based on
that, can implement the control methods. Respiratory
disease caused by infection with multiple pathogens

Amplification Plots

was the most common cause of death or illness, the
presence of both bacterial and viral pathogens makes
identification of the inciting cause (primary agent) often
impossible. Infectious agents such as MG, MS, IBV and
ILTV can each cause respiratory disease on their own
and also can predispose birds to other respiratory
infections. Rapid, accurate and simultaneous detection
of the respiratory pathogens and adoption of appropriate
control strategies in the poultry farms could greatly help
in combating the economic losses in the poultry
industry.

In this study the SYBR green Real Time PCR
assay useful in terms of specificity and capacity of
detection of more than one target in a sample and no
cross reactions was observed similarly Sprygin et al.
[14] used real time PCR test for detection of more than
one pathogen in samples especially mycoplasma mixed
infections. In this study, 100% specificity was observed
by using other than target DNA (Pox DNA) and no
amplifications in NTCs.

CONCLUSION

In the present study an attempt was made to
standardise the multiplex real time PCR using SYBR
green chemistry for the simultaneous detection of
Mycoplasma(MG,MS), IB and ILT. However future
studies should aim at development of Tagman probe
based multiplex Real time PCR technique for accurate
diagnosis of these respiratory pathogens in the clinical
samples.
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Fig-2: Standardization of SYBR Green Real Time Multiplex PCR for simultaneous detection of MG, MS, ILTV and IBV
(Amplifation plots and meltcurves for four pathogens)
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Fig-3: Amplification plots and melts curves of IGSR, ICP4 and vIhA genes in SYBR Green Real Time Multiplex PCR

© East African Scholars Publisher, Kenya

75



Nagendra Reddy Thopireddy et al, EAS J Vet Med Sci; Vol-3, Iss-6 (Nov-Dec, 2021): 72-76

REFERENCES

1.

Baert, L., Uyttendaele, M., & Debevere, J. (2007).
Evaluation of two viral extraction methods for the
detection of human noroviruses in shellfish with
conventional and real-time reverse transcriptase
PCR. Letters in applied microbiology, 44(1); 106-
111.

Jeffery, N., Gasser, R. B., Steer, P. A,
Noormohammadi, A. H. (2007). Classification of
Mycoplasma synoviae strains using single strand
conformation polymorphism and high-resolution
melting-curve analysis of the vIhA gene single copy
region. Microbiol., 153: 2679-2688.

Raviv, Z., Callison, S., Ferguson-Noel, N.,
Laibinis, V., Wooten, R., & Kleven, S. H. (2007).
The Mycoplasma gallisepticum 16S-23S rRNA
intergenic spacer region sequence as a novel tool
for epizootiological studies. Avian diseases, 51(2):
555-560.

Chacén, J. L., & Ferreira, A. J. P. (2009).
Differentiation of field isolates and vaccine strains
of Infectious laryngotracheitis virus by DNA
sequencing. Vaccine, 27(48); 6731-6738.
Andreasen Jr, J. R., Jackwood, M. W., & Hilt, D.
A. (1991). Polymerase chain reaction amplification
of the genome of infectious bronchitis virus. Avian
diseases, 216-220.

Ley, D. H. (2003). Mycoplasma gallisepticum
infection In: Diseases of Poultry, Saif Y. M. (ed.),
11th edition, lowa State Pres, USA, 722-744.
Ramadass, P., Ananthi, R., Senthil Kumar, T. M.
A., Venkatesh, G., & Ramaswamy, V. (2006).
Isolation and characterization of Mycoplasma
gallisepticum and Mycoplasma synoviae from
poultry. Indian J. Anim. Sci., 76: 796-798.

Marois, C., Dufour-Gesbert, F., and Kempf, I.
(2001). Molecular Differentiation of Mycoplasma
gallisepticum and Mycoplasma imitans Strains by

10.

11.

12.

13.

14.

Pulsed-Field Gel Electrophoresis and Random
Amplified  Polymorphic ~ DNA. Journal  of
Veterinary Medicine, Series B, 48(9); 695-703.
Jarquin, R., Schultz, J., Hanning, I., & Ricke, S. C.
(2009). Development of a real-time polymerase
chain reaction assay for the simultaneous detection
of Mycoplasma gallisepticum and Mycoplasma
synoviae  under industry  conditions. Avian
diseases, 53(1); 73-77.

Phillips, G., Lopman, B., Tam, C. C., lturriza-
Gomara, M., Brown, D., & Gray, J. (2009).
Diagnosing norovirus-associated infectious
intestinal disease using viral load. BMC infectious
diseases, 9(1); 1-9.

Fraga, A. P., Vargas, T. D., Ikuta, N., Fonseca, A.
S. K., Celmer, A. J., Marques, E. K., & Lunge, V.
R. (2013). A Multiplex real-time PCR for detection
of Mycoplasma gallisepticum and Mycoplasma
synoviae in clinical samples from Brazilian
commercial poultry flocks. Brazilian Journal of
Microbiology, 44(2); 505-510.

Haque, E., Uddin, G., & Akter, S. (2015).
Prevalence of mycoplasmosis of chickens at
Kotwali Thana in Chittagong, Bangladesh. J
Fisheries Livest Prod., 3; 1-3.

Laamiri, N., Aouini, R., Marnissi, B., Ghram, A.,
& Hmila, 1. (2018). A multiplex real-time RT-PCR
for simultaneous detection of four most common
avian respiratory viruses. Virology, 515: 29-37.
Sprygin, A. V., Andreychuk, D. B., Kolotilov, A.
N., Volkov, M. S., Runina, I. A., Mudrak, N. S, ...
& Perevozchikova, N. A. (2010). Development of a
duplex real-time TagMan PCR assay with an
internal control for the detection of Mycoplasma
gallisepticum and Mycoplasma synoviae in clinical
samples from commercial and backyard
poultry. Avian pathology, 39(2); 99-109.

Cite this Article: Nagendra Reddy Thopireddy et al (2021). Simultaneous Detection of Mycoplasma gallisepticum, Mycoplasma
synoviae, Infectious bronchitis virus and Infectious laryngotracheitis virus in Poultry by Multiplex SYBR Green Real Time PCR,
2021. EAS J Vet Med Sci, 3(6), 72-76.

© East African Scholars Publisher, Kenya

76



