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Detection of Avian coronavirus infectious
bronchitis virus type QX infection
in Switzerland

Brigitte Sigrist, Kurt Tobler, Martina Schybli, Leonie Konrad, René Stockli,
Giovanni Cattoli, Dorte Liischow, Hafez M. Hafez, Paul Britton, Richard K. Hoop,
AndreaVogtlin'

Abstract. Infectious bronchitis, a disease of chickens caused by Avian coronavirus infectious bronchitis virus (IBV), leads
to severe economic losses for the poultry industry worldwide. Various attempts to control the virus based on vaccination
strategies are performed. However, due to the emergence of novel genotypes, an effective control of the virus is hindered. In
1996, a novel viral genotype named IBV-QX was reported for the first time in Qingdao, Shandong province, China. The first
appearance of an IBV-QX isolate in Europe was reported between 2003 and 2004 in The Netherlands. Subsequently, infections
with this genotype were found in several other European countries such as France, Italy, Germany, United Kingdom, Slovenia,
and Sweden. The present report describes the use of a new set of degenerate primers that amplify a 636-bp fragment within
the S1 gene by reverse transcription polymerase chain reaction to detect the occurrence of IBV-QX infection in Switzerland.
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Infectious bronchitis is an economically important viral dis-
ease of poultry occurring worldwide.” The causative agent is
Avian coronavirus infectious bronchitis virus (IBV; order
Nidovirales, family Coronaviridae, subfamily Coronaviri-
nae, genus Gammacoronavirus). Clinical manifestations of
the infection include respiratory distress, nephritis, and
reduced egg production.” Because the disease represents a
major economic problem within the poultry industry, various
attempts to control the infection based on vaccination strate-
gies are made.”>"* However, effective control of infectious
bronchitis is hindered due to the considerable genetic vari-
ability of the S1 subunit of the viral spike glycoprotein, a
major target of the acquired immune response.*'*'" In a
study of IBV in Switzerland in 2003, 19 of 45 tested flocks
were positive in hemagglutination inhibition tests. The
strains 4/91 and D274 were detected in 11 and 6 flocks,
respectively, and mixed infections in 2 flocks (personal com-
munication, RK Hoop, 2012). The emergence of a novel type
of IBV, named QX, was described in Qingdao, Shandong
province, China in 1996.%' First publications concerning
IBV-QX infections in poultry described proventriculitis as
the main symptom. Later, severe renal pathology due to
infection with IBV-QX was reported."* The first occurrence
of the IBV-QX strain in Europe was described in The Neth-
erlands between 2003 and 2004 followed by reports from
several other countries including France, Italy, Germany,
United Kingdom, Slovenia, and Sweden, 31011132022 e
present report describes the detection of an IBV-QX infec-
tion in Switzerland.

In December 2011, a 2-year-old rooster of the Appenzeller
Spitzhauben breed died and was submitted for necropsy. The
animal, 1 of only 11 birds housed outdoor in a backyard flock,
showed respiratory symptoms, apathy, and a reduced nutritional
state. No evident pathological alterations were observed by
postmortem examination except for an almost empty crop and
intestine. Histopathological examination of kidney revealed a
moderate interstitial nephritis. An infiltration of plasma cells as
well as a slight edema was present in the mucosa of the trachea
indicating a chronic tracheitis. Based on these findings, the
presence of a nephropathogenic IBV strain was suspected.
Materials from cecal tonsils and trachea as well as a cloacal
swab were collected. RNA was extracted using a commercial
kit" and reverse transcribed into complementary DNA (cDNA).”
In order to screen for the presence of IBV RNA, a primer set
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Figure 1. Phylogenic tree of 25 Avian coronavirus infectious bronchitis virus (IBV) strains. The partial coding sequences (corresponding
to nucleotide 157-621 of DQ001341 [strain Beaudette]) for the spike proteins were aligned using MAFFT."? The optimal model of DNA
evolution was evaluated for best fit of the data set using MODELTEST."” Bayesian phylogeny was inferred using MrBayes (HKYG,
10,000,000 generations).'® Evaluation and final refinement of the tree were performed with BEAST.® The taxa of the tree are indicated by
their GenBank accession numbers followed by the country of origin (CN: China, ES: Spain, FR: France, IT: Italy, NL: The Netherlands, SE:
Sweden, SI: Slovenia, UK: United Kingdom) and/or the strain designations.

described for the generic detection of coronaviruses’ was used To establish a novel two-step RT-PCR assay, the S1 coding
for amplification in combination with a commercial polymerase sequences of 184 different IBV strains were aligned, and
chain reaction (PCR) mix.° A 179-bp reverse transcription (RT)- primers in conserved sequences were identified and chosen.
PCR fragment was successfully amplified from RNA originat- The assay was performed using a cycle protocol consisting of
ing from the cecal tonsils and the cloacal swab. an initial denaturation step for 3 min at 93°C, followed by 45
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cycles of denaturation at 93°C for 1 min, annealing at 50°C for
1 min, and elongation at 72°C for 1 min, and a final elongation
step at 72°C for 10 min. The PCR was carried out in 25-ul
reactions containing (final concentrations) 12.5 ul of commer-
cial PCR reaction mixture,” I pM of each primer (IBV_AV
For: 5'-TAGYGACYMTTTBGTVTGCACTATGTAG-3' and
IBV_AV Rev: 5-CTTGTGCDGTRCCATTAAYAAARTAR
GC-3") and 7.5 pl of reverse transcribed cDNA.

A 636-bp fragment, using the newly designed assay, was
generated by the amplification of the cDNA produced from
RNA originating from the cecal tonsils and the cloacal swab
of the rooster. Moreover, RNA extracted from IBV strains
Italy 02, 793B, 1466, D274, M41, and QX strain D388 were
reverse transcribed into cDNA and could be successfully
amplified with this new method, demonstrating the ability of
the newly developed assay to detect non—IBV-QX as well as
IBV-QX strains. The amplicon obtained from the clinical
sample was sent for sequencing and analyzed for nucleotide
identity using the BLAST program (http://blast.ncbi.nlm.nih
.gov/Blast.cgi). The sequence was deposited in GenBank
(accession no. JX014252). The sequence of the amplicon was
approximately 95% identical to the other IBV-QX strains and
approximately 70-75% to the non—IBV-QX strains at the
nucleotide level. This percentage of sequence identity is in
accordance with results from another study reporting IBV-QX
infection in a broiler flock in the United Kingdom."" At the
amino acid level, the identity was approximately 90% to the
IBV-QX strains and 65% to the non—IBV-QX strains. The
possible allocation of the recently detected Swiss IBV isolate
was explored by phylogenetic analysis. Based on the result-
ing tree (Fig. 1), the JX014252 CH isolate was found to clus-
ter with the European QX strains. The most closely related
strain was found to be the British isolate HM132098.

It is worth mentioning that the rooster was not vaccinated
against IBV. Interestingly, several animals were newly inte-
grated into the flock before the rooster developed clinical
symptoms. Moreover, one of these birds was reported to
show respiratory distress and reduced laying performance
and died without any further diagnostic investigation.
Therefore, the acquisition of these animals could most likely
represent the reason for the introduction of the virus into the
flock. The pathological findings in trachea and kidney present
in the rooster sent for necropsy are in accordance with previ-
ous reports of IBV infections. Of note, cloacal and choanal
swabs of 10 living animals from the same flock were taken
and assayed by the novel RT-PCR assay. The amplification of
the cDNA produced from RNA originating from 3 samples
resulted in a positive signal. In addition, 1 PCR product was
sent for sequencing, and the presence of IBV-QX infection in
the flock was confirmed by the result obtained.

In conclusion, the detection and characterization of an
IBV-QX infection in a Swiss poultry backyard flock became
possible by applying a newly designed two-step RT-PCR
assay in combination with sequencing. This novel approach
might represent a valuable diagnostic tool to further evaluate

IBV infection status not only in the backyard but also in com-
mercial Swiss poultry flocks with respect to newly emerging
IBV strains.

Acknowledgements

The authors thank Marius Birrer for collecting clinical samples.
Richard Jones and Volker Thiel are also acknowledged for helpful
discussions and suggestions.

Sources and manufacturers

a. NucleoSpin RNA II kit, Macherey-Nagel GmbH & Co., Duren,
Germany.

b. Reverse transcription system, Promega Corp., Madison, WI.

c. REDTaq ReadyMix, Sigma-Aldrich, St. Louis, MO.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

References

1. Abro SH, Renstrom LH, Ullman K, et al.: 2012, Emergence of
novel strains of avian infectious bronchitis virus in Sweden. Vet
Microbiol 155:237-246.

2. Beato MS, De Battisti C, Terregino C, et al.: 2005, Evidence
of circulation of a Chinese strain of infectious bronchitis virus
(QXIBV) in Italy. Vet Rec 156:720.

3. Bijlenga G, Cook JK, Gelb J Jr, de Wit JJ: 2004, Development
and use of the H strain of avian infectious bronchitis virus from
the Netherlands as a vaccine: a review. Avian Pathol 33:550-557.

4. Britton P, Armesto M, Cavanagh D, Keep S: 2012, Modifica-
tion of the avian coronavirus infectious bronchitis virus for
vaccine development. Bioeng Bugs 3:114-119.

5. Cavanagh D: 2003, Severe acute respiratory syndrome vaccine
development: experiences of vaccination against avian infec-
tious bronchitis coronavirus. Avian Pathol 32:567-582.

6. Cavanagh D, Mawditt K, Adzhar A, et al.: 1998, Does IBV
change slowly despite the capacity of the spike protein to vary
greatly? Adv Exp Med Biol 440:729-734.

7. Cavanagh D, Gelb J Jr: 2008, Infectious bronchitis. /n: Dis-
eases of poultry, ed. Fadly AM, Glisson JR, McDougald LR,
et al., 12th ed., pp. 117-135. Blackwell, Ames, 1A.

8. Drummond AJ, Rambaut A: 2007, BEAST: Bayesian evolu-
tionary analysis by sampling trees. BMC Evol Biol 7:214.

9. Escutenaire S, Mohamed N, Isaksson M, et al.: 2007, SYBR
Green real-time reverse transcription-polymerase chain reac-
tion assay for the generic detection of coronaviruses. Arch
Virol 152:41-58.

10. Gough RE, Cox WJ, de BW Welchman D, et al.: 2008, Chi-
nese QX strain of infectious bronchitis virus isolated in the UK.
Vet Rec 162:99-100.

Downloaded from vdi.sagepub.com at Freie Universitat Berlin on April 29, 2014


http://vdi.sagepub.com/

Infectious bronchitis virus type QX in Switzerland

1183

11.

12.

13.

14.

15.

16.

Irvine RM, Cox WIJ, Ceeraz V, et al.: 2010, Detection of IBV QX
in commercial broiler flocks in the UK. Vet Rec 167:877-879.
Katoh K, Toh H: 2008, Recent developments in the MAFFT
multiple sequence alignment program. Brief Bioinform 9:
286-298.

Krapez U, Slavec B, Rojs OZ: 2011, Circulation of infectious
bronchitis virus strains from Italy 02 and QX genotypes in Slo-
venia between 2007 and 2009. Avian Dis 55:155-161.

Liu S, Kong X: 2004, A new genotype of nephropathogenic
infectious bronchitis virus circulating in vaccinated and non-
vaccinated flocks in China. Avian Pathol 33:321-327.

Meir R, Krispel S, Simanov L, et al.: 2012, Immune responses
to mucosal vaccination by the recombinant S1 and N proteins
of infectious bronchitis virus. Viral Immunol 25:55-62.
Niesters HG, Kusters JG, Lenstra JA, et al.: 1987, The neu-
tralization epitopes on the spike protein of infectious bron-
chitis virus and their antigenic variation. Adv Exp Med Biol
218:483-492.

17.

19.

20.

21.

22.

Posada D, Crandall KA: 1998, MODELTEST: testing the
model of DNA substitution. Bioinformatics 14:817-818.

. Ronquist F, Huelsenbeck JP: 2003, MrBayes 3: Bayesian

phylogenetic inference under mixed models. Bioinformatics
19:1572-1574.

Thor SW, Hilt DA, Kissinger JC, et al.: 2011, Recombination in
avian gamma-coronavirus infectious bronchitis virus. Viruses
3:1777-1799.

Toffan A, Terregino C, Mazzacan E, et al.: 2011, Detection of
Chinese Q1 strain of infectious bronchitis virus in Europe. Vet
Rec 169:212-213.

Wang YD, Wang YL, Zhang ZC, et al.: 1998, Isolation and
identification of glandular stomach type IBV (QX IBV) in
chickens. Chin J Anim Quar 15:1-3.

Worthington KJ, Currie RJ, Jones RC: 2008, A reverse
transcriptase-polymerase chain reaction survey of infectious
bronchitis virus genotypes in Western Europe from 2002 to
2006. Avian Pathol 37:247-257.

Downloaded from vdi.sagepub.com at Freie Universitat Berlin on April 29, 2014


http://vdi.sagepub.com/

