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ABSTRACT

Mycoplasma gallisepticum (MG) is an economically important pathogen of poultry worldwide. Genetic
characterigtics, Infectivity, tissue tropism and pathogenicity differ significantly between MG strains. The aim of this
study was to analyze the partial DNA sequence of mgc2, a cytadhesin-encoding gene of MG isolates from broiler
breeder flocks in Tehran province, Iran and compare them with MG isolates from other countries. For this purpose,
a total of 320 samples were collected from choanal cleft and trachea of broiler breeder flocks with positive RSAT.
38 out of the 320 samples were positive in culture and reacted with specific antisera. The 15 positive samples were
subsequently selected for molecular study. The PCR products containing mgc2-cytadhesine gene were generated
with specific primers and then sequenced. Alignment and comparison of the sequencesin DNAS S program revealed
that 3 isolates were quite similar and 12 other isolates were different from first group. Based on clustal-W
alignment and phylogenetic analysis of 15 MG feild isolates and 25 MG isolates and strains from other countries
(available in GenBank ), the feild isolates were arranged in two distinct groups with 97/6-98/3 percent homogeneity
and each one of two groups had higher homogeneity (Up to 99/6 percent) with some of the isolates and strains of
MG from other countries. Our study revealed heterogeneity between MG isolates from broiler breeder flocks in
Tehran province, Iran and high mgc2 gene- homology between MG isolates of Tehran province origin and some of
the MG strains and isolates from other countries. This results can represent the precence of different MG isolates
due to the existence of multiple sources of pollution and epidemiological relationships or MG mutagenesis for
adaptation to environmental conditions.
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INTRODUCTION

Mycoplasma gallisepticum (MG) is the most pathogenic and economically sigant mycoplasma of poultry.
Airsacculitis in chickens or turkeys resulting fraG infections, causes increased condemnationsoaepsing.
Economic losses from downgrading of carcasses,cegtifeed and egg production efficiency and increéase
medication costs are additional factors that make dne of the costliest disease problems configrdbmmercial
poultry production worldwide [17]. Eradication ia &eal control measure for MG infections in poplftarms [5];
but rapid expansion of poultry production in riesed geographic areas, with the resulting highceotrations of
birds of different ages and different poultry sestm close proximity, makes it more difficult toamtain MG-free
flocks and a reevaluation of the strategies utilitmecontrol MG infections of poultry is needed 13, 18].
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MG infection mainly is transmitted through ovarisd the MG infected chicks that derived from inéecbreeder
flocks have low quality and cost; hence, accordimdranian Veterinary Organization rules MG-infegttieroiler
breeder flocks should be depopulated in order agirbduce infected chicks. A decreasing inciderfckl@ has
been observed, at least in breeding stock, in cmsntvith control and eradication programmes for N8 16]
including Iran.Based on the relative succsess in control and ptieweof MG infection on broiler breeder flocks in
Iran, the prevalence of MG is lower in comparisathyprevious years and the use of a MG vaccingtfese flocks
has not been approved by Iranian Veterinary Orgditiz yet, but extensive epidemiological data isdwesl for
eradication of disease. Phenotypic and genotygterbgeneity in MG strains has been demonstratestinjogical
assays, electrophoretic analysis of cell proteirs molecular techniques and these strains mayrdifeekedly in
their antigenic profiles and their virulence-rethtsurface properties [15, 17]. Recognition of MGaists
heterogeneity has become more sensitive and digaiory with the application of molecular technigu.7].
Recently analysis of selected regions of the tadjyglenes has been introduced as a useful toohf@siigate
sequence variability and molecular characterizaioth as a new approach for studying the molecuyliaieeniology
of MG field isolates [6, 18]. While MGhas been characterized in some countries, velg litformation is
documented on Iran isolates.

The purpose of this study was to investigate pasBguencing of the second cytadhesin- encoding gagc2) of
MG isolates from broiler breeder flocks in Tehraoyince, Iran and compare them with MG from othaurdries .

MATERIALS AND METHODS

Sampling and bacteriology

During 2010 to 2013, a total of 320 respiratory $kas from choanal cleft and trachea of broiler bezdlocks with
respiratory problems suspected to be infected MiBhin Tehran province of Iran were collected witarge cotton
swabs and inoculated into 3 ml specific broth me@#&®LO broth). Inoculated broth media were shippbgd
overnight carrier to laboratory and incubated at°@7for a short period (5 to 6 h) and then filtedad 0.45pl
syringe filter (Nunk, Denmark) and inoculated imnaroth media and incubated at 37 °C. Samples wieserved 3
to 5 days for the evidence of growth and kept oubator for one month before being discarded aativegculture.
Any suspected growth was subcultured on Frey's umedigar, using microbiological loop and incubated/éry
moist atmosphere at 3T with 5% CQ for 5-7 days. Mycoplasma colonies were detectednloyoscope, and an
isolated colony was picked and inoculated into for&inally, the positive broth media were confirnveith specific
MG antisera (SPAFAS, CANADA).

DNA extraction

DNA was extracted from the samples according tonphehloroform method [1]0/5 ml of each sample was
transferred to Eppendorf tubes and centrifugedl®&min at 13000 rpm. The supernatant fluid wasatded and
added lysis buffer (Tris-HCL 50 mM pH=8, SDS 1%,N&00 mM, EDTA 50 mM, proteinase K 20to 200ul) to
the tubes equal volume of the tubes containingiacubated for at least 4 hrs at 56 °C. Equal volofrtee material
in the tubes added phenol and mixed well by vor@entrifuged at 13000 rpm for 15 min. Removed glieous
layer (top layer) and transfered in a new tubegesdphenol: chloroform (1:1) in tubes equal volush¢he tubes
containing, Centrifuged at 13000 rpm for 15 min &naghsfered all aqueous layer in a new tubes. Addidaroform
in the tubes, equal volume of the tubes containmiirgthem well by vortex and centrifuged at 13006 rfor 15min.
Transfered all aqueous layer in a new tubes anidisodcetate (3M) was added 1:10 volume of the tabesaining
and mixed well. Added to them ethanol (ETOH) twhilfof material in tube. This solution was placed-2@ °C for
20 min and centrifuged for 15 min at 13000 rpmsdarded liquid containing of tubes softly and Ad@e0 ul of
70% ETOH, centrifuged for 5 min at 13000 rpm. THe¢/Dwas dried and resuspended inB@listilled water in 4
°C and used for PCR.

Primers and PCR procedure

In this study two primers mgc2-2F (5'- CGC AAT TT&IC CTA ATC CCC AAC A-3") and mgc2-2R (5-TAA
ACC CAC CTC CAG CTT TAT TTC C-3') were used [7, 18hey flank and amplify a 300 bp region of the &gc
gene of MG. The PCR was performed ini23PCR reaction mix consisting of 2 10 x PCR buffer (CinnaGen
Inc.), 2ul MgCL2 (50 mM) (CinnaGen Inc.), 0.@ 10 mM dNTP (CinnaGen Inc.), 04l of each primers, 0.1l
Taqg DNA polymerase (5 wl) (CinnaGen Inc.), 1l of deionized distilled water and (il of template DNA. All
amplification reactions were performed in a Gratiktastercycler (Eppendorf, Germany) using the fwiiy
temperatures and times. After denaturation at 950tCL min the first reaction was performed in 4@les with
denaturation (95 °C for 20 s), annealing (60 °C 40rs), and primary extension (72 °C for 10 s), anfinal
extension at 72 °C for 5 min [18].
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Gel electrophoresis
A 10 ul aliquot of each PCR products was mixed withl 2oading buffer and seperated by electrophoreseni 2%
agarose gel with 0.2pl/ml ethidium bromide (70 volts for 1/5 h) followgnU.V. transillumination (Visi-Doc_|t
system, UVP, UK).

Purification, DNA sequencing and bioinformatic metlods

The purification and bidirectional sequencing (witie forward and reverse PCR primers) of PCR prizdwere
performed by Bioneer Company (South Korean brandksembly of sequences and sequence managing were
performed with DNASIS and MEGAGS bioinformatic pragns. Comparison and multiple sequence alignmertiheof
sequences was performed with Clustal W methodlligjthe phylogenetic tree was planned.

RESULTS

Among the 320 samples collected from choanal @defi trachea of broiler breeder flocks with positRepid
Serum Agglutination Test (RSAT), 38 were positimeculture and reacted with specific antisera. Thepasitive
samples wersubsequently selected for molecular study. The P@igucts containing mgc2-gene were generated
with mgc2 primers and produced a specific 300 Ipasie(bp) band in Gel electrophoresis (Figure ligiment and
comparison of the sequences revealed that 3 isoledee quite similar and 12 other isolates weréedifit from
first group with 97/6-98/3 percent homogeneity. &sn multiple sequence alignment and phylogemeiatysis of
DNA sequences of MG isolates from Tehran provimee 25 MG isolates and strains from other countigained
from GenBank (Table 1) the Tehran isolates werarged in two distinct groups (Figure 2). Each ohéwm
groups showed higher homogeneity with the some & &frains and isolates from other countries (UD%6
percent with a well-known reference strain S6 ampdt®99/3 percent with some isolates of America and from
south Africa). Also, the detected isolates showe(®9/3 percent homogeneity with ts-11 vaccinalistand 97/3-
98/3 percent with one isolate of MG from Iran obtal from GenBank.

9 1m0 11 12 13 14 15

Figure 1. Electrophoresis ofM.gallisepticum mgc2- PCR amplicons. M: ladder, +: positive
control, - : negative control, 1 to 15: isolateBom broiler breeder flocks of Tehran province
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Figure 2. Phylogenetic tree of 15 M. gallisepticurisolates from broiler breeder flocks of Tehran proince, Iran (marked with the MGR-
prefix) and 25 MG obtained from GenBank
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Table 1. The characteristics ofM.gallisepticum strains and isolates from the entire world obtaind from GenBank

SIN Country Strain Access number
1 | Australia ts-11 JQ770175.1
2 Australia S6 JQ770177.1
3 | Australia Au97019 AY556302.1
4 America R AY556228.1
5 America - CP 003512.1
6 America - EF 462343.2
7 | Egypt Eis3-C-10 HQ591355.1
8 Egypt Eis4-C-10 HQ591356.1
9 | Egypt Eis5-C-10 HQ591359.1
10 | Egypt Eis6-T-10 HQ591357.1
11 | America R(high) CP001872 .1
12 | Iran MgR1030 GQ436786.1
13 | America K435TK73 AY556237.1
14 | America K2101CK84 AY556238.1
15 | America K4246TK96 AY556253.1
16 | America K4280CK96 AY556254.1
17 | America K4311TK96 AY556255.1
18 | America K4355CK96 AY556256.1
19 | America K4688CK98 AY556268.1
20 | America NC95 CP003507
21 | Egypt RabE1-08 FJ234839.1
22 | South Africa| RSA/15/CK10| KC247867.1
23 | Egypt UNVD14 JX981943.1
24 | Egypt UNVD15 JX981944.1
25 | Egypt UNVD20 JX981945.1

DISCUSSION

Isolates and strains of MG vary widely in theiratéle pathogenicity, depending on the genotypic jinenotypic
characteristic 17] . Reliable methods for the differentiation of MGasirs play a pivotal role in understanding the
epidemiology and spread of the disease becausegthayrate the information necessary to identify tack new
outbreaks [6]. Epidemiological studies accordingmolecular analysis of MG field isolates can deiaemthe
source of infection, as the first step in MG cohpamgrams.

We employed single locus typing using mgc2 gengetafor studying MG isolates. As stated in literatingc2-
PCR is the most specific and the most sensitive RE€Rhe detection of MG [7]. The Mgc2 gene is lfaiwell
conserved in MG, encodes a second cytadhesin prateich proved to be located at the tip organalleMG
through immunogold labeling and also known to péayole in the attachment process, adhering to nalicos
membranes, hence initiate infection and stablisklmgnic infection. This gene can be used as alvaftrence in
molecular identification of MG isolates [11, 22].

The mgc2-2F/2R primers which have been used foeoubtdr differentiation and epidemiological studesMG

isolates [2, 18, 21] react only with MG and do neact with DNA prepared from 22 other Mycoplasmd amo

Acholeplasma species originating in domestic pguatrd other fowl or with nine non-Mycoplasma baietespecies
that may be present in chickens [7].

In Iran, molecular methods have been performeddfemtification of MG isolates for recent years dhd restriction
fragment length polymorphism (RFLP) has been useddfagnosis of both cultured as well as field skmppf
suspected flocks to have infection with MG [9]. @|sheterogeneity among field isolates of MG frorffedent
geographical areas of Iran have been indicatedahgam amplification of polymorphic DNA (RAPD) [12hut
sequence analysis of certain genes reveal diffeeeprecisely and show better discriminatory povdi.|

Based on the phylogenetic tree and genomic siryilafisome detected MG isolates with some diffesgrdins that
have been isolated outside Iran, presence of ffieretit MG isolateslue to the existence of multiple sources of
pollution and epidemiological relationships is sesf@d in this study. However, these findings cowdtermine
difference in virulence or pathogenicity.

On the other hand, MG has a defective DNA repastesy. Based on comparative genomic studies, Inogeas
endogenous levels of mutagenesis by the DNA repatem ofMG may be a mechanism of adaptation to stress
conditions [10]. Multiple membrane proteins andofypoteins have been characterized with size- osglvariant
forms that occur at high frequency and confer phgo or antigenic variation to MG isolates [4]. & frequent
changes on surface antigens (antigenic variatialtey MG to evade the host immune system, when r@dhi the
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host respiratory tract [19]. The MG genome evolagsdly [3] and the mgc2 antigen, encoded by mga2egs one
of cytadhesins that have been reported to unddrgonges [20]Thus,the slight nucleotide modifications observed
in the targeted region in this study may indicateagenesis in MG for adaptation to environmentalditbons.

CONCLUSION

Our study revealed genotypic diversity and heroggreemong MG feild isolates from broiler breedeodks in
Tehran province, Iran and It seems that the ongbi@Ggoutbreaks in Tehran province, Iran to be causedifferent
isolates. However, further research is needed bstantiate this claim and biological study is reomnded to
investigate any obvious correlation between gerstiseness, virulence and biological propertiess Ththe first
phylogenetic study of MG based on mgc2-gene seguéndran. Increasing sequence analysis of the naga®
other genes and phylogenetic studies like this alittw a better understanding on the origin of M@hoeaks and
therefore will facilitate better strategies to pEet; control and manage future outbreaks.
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