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SUMMARY

Mycoplasma (MG)
infection in chicken and turkey is still one of

gallisepticum

the important reasons causing economic
losses in poultry. The current study concerned
and molecular

with rapid detection

characterization of MG isolates. The all -

samples positive by culture were positive by
PCR and rt- PCR. Five isolates (four from
chicken and one from turkey) were sequenced
for mge2 gene. The present molecular study
proved that four wild-type MG strains. (Eis 3-
C-10, Eis 4- C-10, Eis 5- C-10 were
recovered from chicken and one (Eis 6- T-10)
was recovered from turkey. While Eis 7- C-10
(vaccinal F- strain) was isolated from
commercial  layer flock vaccinated with F-
‘strain vaccine. We concluded that mge2 gene
was able to distinguish between MG wild -

type and vaccinal strains.
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INTRODUCTION

Mycoplasma  gallisepticum (MG) 1is
commonly involved in chronic respiratory

diseases in chickens and infectious sinusitis in

turkeys (Kleven et al., 1998 and Stipkovits

and Kempf, 1996). In layers and breeders, the
disease causes drop in egg production,
increase in embryo morta]its/ and increased
medication costs as additional factors that
make
problems confronting commercial poultry
production worldwide (Bradbury, 2001 and
Ley, 2003).

MG is relatively fastidious organism,

this one of the costliest disease

and might require up to 3 weeks for
detectable growth. In some cases, the
isolation of avian mycoplasmas is impaired
by overgrowth of saprophytic mycoplasmas
that inhabit the upper respiratory tract of
avian species as well as contaminant bacteria
and fungi that may not be successfully
inhibited by 'mycoplasma- selective media

(Kleven, 2003).
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Recently real- time (rt-PCR) has
revolutionized the diagnosis of infection
diseases. The combination of excellent
sensitivity and specificity, ease performance,
speed and inherent quantitative nature has
made rt PCR technology an good alternative
to conventional PCR testing methods (Raviv
and Kleven, 2009; Jarquin et al., 2009 and
Kahya et al. ,2010)

More recently, the use of gene -
targeted sequencing analysis (GTS) of MG
surface protein genes as a typing method have
been introduced as a approach to identify and
differentiate MG strains. Amplification of the

target sequence in mgc2 gene was performed ‘

using primers located at nucleotide positions

476 and 775 of mgc2 gene which encodes a

second cytadhesin protein known to play a

role in the attachment process and identified
as genome CDS MGA -0932 (Hnatow et al.,
1998 and Garcia et al., 2005). Therefore, the
present work aimed to detect MG in
commercial layers and breeders, as well as to
carry out molecular characterization of the
isolated strains.

Due to the increased use of MG live
vaccines. More powerful tools are required to
trace the source of infection and to
differentiate vaccine strains from circulating
field isolates (Ferguson et al., 2005).The
Present work is concerned with detection and

characterization of Mycoplasma gallisepticum

184
Vet Med. 4, Giza, Vo, 59, No, 3 @o11)

n and TurkeY, where 15 Egyptia,

in Chicke .
flocks were examined by culture and PCR.
ocC

MATERIALS AND METHODS

Sampling and sample preparation: |
Two hundred tracheal swabs were |
tically from 10 chicken flocks
showing respiratory

either layers or broiler-

collected asep

(healthy OF
manifestation)

breeders. In addition, 50 swabs were taken

from sinuses of 5 turkey flocks (Table 1).
Different age ranges (from 15 up-to 46
weeks) during the period from April 2010 till
December 2010. The swabs were pooled
(samples of each flock pooled together) to be
used for isolation and DNA extraction.

Isolation of mycoplasma

All swabs were propagated in Frey's
medium broth (Frey et al., -1>9'68) for isolation
of myéoplasma. When color of the cultures
was changed from red to orange or yellow,
the cultures were tested for presence of MG
by Polymerase Chain Reaction test (PCR).
Control positive for MG:

PG31 reference strain was used as

control MG in every PCR €Xperiment
Reference Sequences;
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Table (1): Field and vaccinal MGc2 sequences were selected to be used in

sequence analysis and phylogeny

# Strain GenBank Acc. No. Type
1 | EgPkIUAF08 FJ395202 Pakistani strain
2 UHP1 AY556297 Israeli strain
3 OR2 AY556296 Israeli strain
4 BRT14 AY556291 Israeli strain
5 YBS2 AY556298 Israeli strain
6 | K4669ATK98 AY556303 US strain
7 R-strain AY556228 US strain
8 S6 AY556229 US strain
9 Au96022 AY556301 Australian strain
10 K435 AY556237 USA
11 K503 AY556234 USA
12 K703 AY556235 USA
13 K730 AY556236 USA
14 K2101 AY556238 USA
15 K5054 AY556282 USA
16 F- strain AY556230 vaccine
17 tsl1 AY556232 vaccine
18 6/85 AY556231 vaccine
DNA extraction for PCR: PCR Amplification according to (Garcia ef

The DNA extraction was carried out
using QIA amp ® DNA Mini kit (QIAGEN,

GmbH, Hilden, Germany) according to the
manufacturer’s  instructions. DNA ~ was
extracted from cultures grown in Frey’s broth
culture after 48 hours incubation. Briefly,
pooled broth cultures were centrifuged at high
speed (12.000 r. p. m. for 3 min.). Then the
produced pellets were re-suspended in PBS,
washed twice and then reconstituted in PBS.
The cell suspension was heated directly at 100
C, and then cooled. After that they were
centrifuged at high speed. The supernatant
containing mycoplasma DNA were kept at -

20 C till used for PCR.

Ve, Med. )., Giza. Vol, 59, No. 3 (2011)

al., 2005)
By using Oligonucleotide ~ primers

encoding mgc2 gene. These primers are
specific for mge2 of MG. They have specific
sequence and amplify a specific product (300
bp). Primers were prepared in Germany
(GACT) by Sigma Company. The primer

sequences were as follows: the forward

primer, mgc2-F [5-CGC AAT TTG GTC
CTA ATC CCC AAC A-31 and the reverse
primer; mgc2-R [5-TAA ACC CAC CTC
CAG CTT TAT TTC C-3']. PCR procedure
was done according to (Garcia et al., 2005) as
follows: the amplification was performed by
heating the sample for 3 minute at 95 C, then
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A3 oyeles of denaturation for 20 sec at 94 C,
annealing for 40 sec. at S8 C, and extension
for 1 min at 72 C, a final extension step at 72
C held for 10 min. The analysis of PCR
products was performed by using 10 ul of
amplified PCR produet, mixed with 2l
loading buffer and electrophoresed through
1.5 % agarose gel and DNA was visualized by
UV fluorescence  after ethidium  bromide
staining and then photographed.

DNA extraction for rt PCR:

DNA was extracted from the samples
using QIA amp ® DNA Mini kit (QIAGEN
GmbH, Germany) for extraction of DNA of
Mycoplasma from the tracheal samples,
following the manufacturers’
recommendations. Extracted DNA was kept
at -20C* until testing.

Running of MG by rt PCR according to
(Jarquin et al., 2009). :

The same primer sets used for
conventional PCR were used in SYBR green
rt-PCR  reaction. The primer set was
synthesized by Sigma Chemical Company. A
25 ul total volume reaction mixture consisted
of 12.5 ul Quanti Fast SYBR Green PCR, 0.5
uM of each primer, 2ul of DNA template, and
Water to volume. Cycling parameters were as
follows: initial denaturation at 95C for five
min. followed by 40 cycles of denaturation at
95C for 10 seconds, combined annealing

lextension gt 60C for 30 seconds. A standard

curve was Created and the threshold cycle
Number (Cy),

Vet
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Sequencing and sequence nnnlysis;

The amplified mge2  fragments (4 from,
chickens and .1 from turkeys) were purifjey
using Gene Jet PCR purification kit,
Fermentas (cat no. KO701), and submitteq |,

Company (24,  Gasan-dong

Macrogen
Geumchun-gu, Seoul 153-781, Korea),fy,

mged  sequencing. [dentification
homologies between nucleotide and aming
acid sequences of the detected MG strains ang
other strains published on GenBank was done
using BLAST 2.0 and PSI-BLAST search
programs (National Center for Biotechnology
Information “NCBI" httpy/
www.ncbi.nlm.nih.gov/), respectively, The
scores designated in the BLAST search have a
well-defined statistical interpretation, making
matches easier to distinguish from random |
background hits (Altschul et al., 1997). The
obtained nucleotide sequences’ comparisons
and their multiple alignments with reference
MG as well as the deduction of amino acid
sequences  (MGe2) were done using the
BioEdit sequence alignment editor (Hall,
1999), " Clustatw Software  for multiple

sequence alignment (Thompson et al,, 1994),

M i

y“g‘:l%nhf:: wee TeConstruction of sequences
elg tjolning e based

Clustaly, Boo ol "
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111 (Mhompson et al, 1994). ClustalV: was

used when end gaps were faced. Sequence

divergence and identity percents  were

calculated by MegAlign. The structural
character of mge2 protein sequence  was

identified by Protean (DNASTAR,

Lasergene®, Version 7.1.0. USA).

RESULTS
Isolation and PCR results:

Four chicken flocks and one turkey
flock were MG positive. There are 5 positive
flocks by culture method which, further,
confirmed and identified as MG positive by
PCR (Table 1 and Photol).

Table (1): Isolation rate and PCR results of the examined flocks

Culture PCR
Host No. of tested flocks . No. of
No. of positive % %
positive
Chicken 10 4 40 4 40
Turkey 5 1 20 - 20
Total 15 5 333 5 333

Photo. (1): PCR amplification of
c2 gene

SYBR Green rt PCR results:
The results of MG rtPCR for five
positive tested flocks showed amplification

Vet. Med 1, Giza Yol. 59, No. 3 (2011)

Photo. (1): shows amplification of the isolated five

MG strains, with PCR product at 300 bp.
Lane 1: 100 bp DNA Ladder (Fermentas)
Lane2: Control Positive (PG31 reference stra
Lane 3-6 : MG Field isolates from Chicken;
Lane 7: MG Field isolates from Turkey.

signals with SYBR Green dye as shown in

Fig. (1). Amplification curves crossed the



https://v3.camscanner.com/user/download

threshold with Ct between (14.43- 27.36)

satlon
. . pCR amplificat
Fig. (1): Real time r

' soults,
indicating positive rean |

Fluorescence|.

Sequence results:

The positive PCR products representing
the 5 MG positive flocks were selected for
sequencing of mgc2 gene. Sequencing of the
PCR products of mgc2 gene were conducted
in both directions and a consensus sequence

of 307 bp was used for nucleotide and

deduced amino acid analysis. The original
sequence was trimmed to remove ambiguous
nucleotide sequences usually exist in the

beginning of the sequencing reaction. Five

- mgc2 sequences were submitted to GenBank

database (Table 2).

Table (2): the Accession number and the name of the strains
submitted to GenBank database

mgc2 nucleotide sequence analysis:

Analysis of Eis 3-C-10, Eis 4-C-10, Eis
5-C-10, Eis 6-T-10and Eis 7-C-10 mgc2

188
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Accession No. Designation Host
HQ 5911355 Eis3-C-10 Chicken
HQ 5911356 Eis4-C-10 Chicken
HQ 5911357 Eis6-T -10 Turkey
HQ 5911358 Eis 7-C-10 Chicken
HQ 5911359 Eis5-C-10 Chicken
\

m: 9% up-to 99.7% when compared ©
cac
Other. Sequence analysis of Eis 7-C-10

mge2
revealeq aboyt 99% homology whe?
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compared with F-strain sequence (vaccinal
strain). Sequence analysis of Eis 3-C-10, Eis
4-C-10, Eis 5-C-10 and Eis 6-T-10 mgc2
demonstrated identity around 97-99% with
Israeli strains (UHP1, BRT14, OR2 and
YBS2). Eis 3-C-10, Eis 4-C-10, Eis 5-C-10
and Eis 6-T-10 sequences showed 94-96.5%
Pakistani MG  strain
(EgPk1UAF08). We were able to calculate
identity between 90% and 96% comparing Eis
3-C-10, Eis 4-C-10, Eis 5-C-10 and Eis 6-T-

similarity to

10 with the available vaccinal strain

sequences (F, ts11 and 6/85 strains). Eis 3-C-
10, Eis 4-C-10, Eis 5-C-10 and Eis 6-T-10
mgc2 sequences were 96-98% identical to the

U.S isolates.

Multiple nucleotides alignment of Eis 3-
C-10, Eis 4-C.-10, Eis 5-C-10 and Eis 6-T-10
with selected reference strains revealed up-to
7 unique nucleotide changes. However Eis 7-
C-10 showed most nucleotide substitutions
that are characteristic for F strain and related
isolates (Fig. 2).

Fig. (2) ClustalW multiple sequence alignment of the nucleotide sequences of mgc2 gene -

TGCGACC

Majority GCCCCCAL) >CACCTAACCAA.

TTAACCAAATGCCCCCA-——CAAA 'CACCA
T T
160 170
1 1
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E435TK73
KS054TX01
Au96022

strain-?
straim-tsll
strain-685

Majority

Eis3-C-10
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Eis5-C~10
Eisé-T-10
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BRT14
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EgPX1UAros
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K2101cxB4
K503

K703

K730
E4AGEOATRIB
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K3054TR01
Au96022
strain-P
strain-tsll
strain-685
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mgc2 sequence analysis of the deduced _
amino acids:

A consensus of 101 amino acids was
used for sequence analysis of the deduced a.g
sequences of the consensus. Analysis of Ejs
3-C-10, Eis 4-C-10, Eis 5-C-10, Eis 6-T-10
and Eis 7-C-10 mgc2 sequences showed g
variable homology ranged from 89% up-to
99% when compared to each other, Sequence
analysis of Eis 7-C-10 mgc2 revealed about
99% identity when compared with F-strain
Seéquence (vaccinal strain). Sequence analysis
of Eis 3-C-10, Eis 4-C-10, Eis 5-C-10 and Ejs
6-T-10 mgc2 demonstrated identity around

190
Vet Med. )., Giza. Vol. 59, No. 3 (2011)

304
30

94-99% with Israelj strains (UHP1, BRTI4,
OR2 and YBS2), Ejs 3-C-10, Eis 4-C-10, Eis
5-C-10 and Ejs 6.7.1¢ Sequences were 92.6-
6% identical 1, Pakistani MG strain

(EgPk1UAF0g), Eis 3-C-10, Ejs 4-C-10, Eis

5-C-10 i
and Eis 6-T.1¢ mgc2 sequences were

highest identity with (sl
and lowest with F-strain (88-
"iparing Ejs 3.¢.10, gis 4-C

10, E A
15 5-C-19 and Ejg 6-T-10 with the
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Amino acids sequence analysis of Eis 3-
C-10, Eis 4-C-10, and Eis 5-C-10 mgc2 in
comparison with selected reference strains
(Fig. 3) showed 3 unique a.a substitutions
(P35S, N52K and P558). In addition to
another sole a.a mutation (G99V) in Eis 3-C-
10 and Eis 4-C-10 isolates, (G98E) in Eis 4-
C-10 and (M40I) in Eis 6-T-10 were observed
as well. These characteristic a.a mutations

produced marked changes in the antigenic

index at 2 regions (a.a49:55 and #a94:99) 45
predicted by Protean® software (data not
shown). We observed two mutations (M62I,
P69L), shared Israeli strains, in Eis 3-C-10,
Eis 4-C-10, Eis 5-C-10 and Eis 6-T-10 mgc2
sequences, which lead to increase in the
antigenic indices at these locations. However,
Eis 7-C-10 re;lealed 5 out of 6 a.a mutations
characteristic (Q23H, Q44H, 57N, A91V,
P928) for F-strain (Fig. 3).

Fig. (3): ClustalW multiple sequence alignment of the deduced amino acid sequences of mgc2 region
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Phylogenetic analysis:

Phylogenetic tree of Eis 3-C-10, Eis 4-
C-10, Eis 5-C-10, Eis 6-T-10 and other
reference and vaccinal strains of MG mgc2
revealed that these Egyptian strains are
isolated together in same cluster but in

different branches of high bootstrapping, with

Vel Med. J., Giza. Vol. 59, No, 3 (2011)

Israeli strains in one group.. While RabE3-09
exist in separate branch close to cluster of
Egyptian and Israeli MG strains. However,
Eis 7-C-10 is isolated with F-strain in separate
cluster within group of F-strain related
isolates (Fig. 4).
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DISCUSSION Lysnyansky et al., 2005). mgc2 is encoded for

Mycoplasma gallisepticum continue to
cause major economic losses worldwide,
causing chronic respiratory disease and drop
of egg production as well as hatchability in
chickens and infectious sinusitis in turkey
(Kleven, 2003 and OIE 2008).

The success of control programs depend
on accurate and timely diagnosis of infected
flocks. Therefore, diagnostic assays with high
sensitivity, specificity and fast turnaround
time are required for the screening of MG ip
poultry flocks. The rt-PCR method has beep
used to identify the MG strains with highey
sensitivity as well as accuracy (Mekkes ang

Feberwee, 2005 and Callison et al,

2006).
Recently,

mgc2 sequence analysis hag been
developed to be used for charaCterization of
mycoplasma straips (Garcia et al., 2005 and

Vet Med. 1, Giza. Vol. 59, No. 3 201

study,

cytadhesin protein which has a role in
attachment process and immunogenicity of
MG (Hnatow et al., 1998 and Papazisi et al,
2003), therefore the amino acids changes in
this protein could be antigenically significant
So, we used mgc2 sequences for molecular
characterization of fhe isolated strains in ou

In the present work consistent findings
between PCR gng it-PCR result wer
observed, a]) isolated samples were PCR and
rt~.P CR positive, The present study concerned

this was inconsistent will
» Who mentioned that 66.6% o

testeq o
d chickep, flocks were positive for MG.
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the present molecular study, we established
the presence of 3 field MG strains: Eis 3-C-
10, Eis 4-C-10 and Eis 5-C-10 in chicken
flocks, and one field strain (Eis 6-T-10)
isolated from a turkey flock, as well as F-
strain related isolate (Eis 7-C-10) which was
isolated from another chicken flock.
Nevertheless the phylogentic analysis
demonstrated that Eis 3-C-10, Eis 4-C-10, Eis
5-C-10, Eis 6-T-10 are closely related to
Israeli strains, however sequence analysis of
mgc2 showed that they have particular and
common nucleotide and deduced a.a changes.
These characteristic a.a mutations acquired by
of Eis 3-C-10, Eis 4-C-10, Eis 5-C-10 and Eis
6-T-10 isolates have resulted in specific
changes in this region of the mgc2 (cytadhesin
protein). These changes could affect the
antigenicity of such isolates where MG strains
can change the expression of surface antigens
and thereby to alter the ‘‘antigenic profile”’

presented to the host’s immune system

(Bencina, 2002). Also the sequence analysis

revealed presence of F-strain related isolate
(Eis 7-C-10) which was able to be circulating
in the chicken flocks. Hence, the biosecurity

measures about MG need to be more

concerned.

In conclusion, our data demonstrate the
success and continuous evolution of the MG
in the Egyptian environment. There is an
urgent need to develop dynamic mechanisms

to combat the emerging MG mutants.

Vet. Med. )., Giza. Vol, 59, No. 3 (2011)
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