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Abstract

ycoplasmas in ostriches are the primary causative agents of respiratory diseases, resulting in

significant stock losses, reduced production and hatchability, and downgrading of carcasses,
leading to substantial economic losses in the industry. The present study is considered the first record
for the isolation of three Mycoplasma isolates from ostriches experiencing respiratory signs, arthritis,
and conjunctivitis with identification accomplished through PCR using common Mycoplasma primers
and 16SrRNAgene for sequencing. Ostriches between 5-6 months of age showed the highest
prevalence of isolates with respiratory signs, arthritis, and conjunctivitis (90%), while those aged 12
months showed 60% prevalence. 90 tracheal and ocular dry swabs were examined for the presence of
Mycoplasma infection, from an ostrich farm in AL Obour city in Egypt, where sheep were also being
raised nearby. The extracted DNA from each swab were pooled in 18 groups, each consists of five
pooled DNA samples. These groups were negative for Mycoplasma gallisepticum and Mycoplasma
synoviae by PCR. The three sequenced 16SrRNAgenes represent strains from male, female and
young age ostriches. They were submitted to GenBank under accession no. OR511890, OR511891
with96% similarity to M.struthionis, and M. falcons respectively. While, the isolate (OR 511889)
showed high nucleotide identity (99%) for M. arginini. In conclusion, three new Mycoplasmas were
isolated from Ostrich farm with respiratory manifestation for the first time in Egypt. Which is a
foundation, for further studies on a large number of ostrich farms for a wide scale investigation and
control programs.
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In ostriches, mycoplasmosis primarily manifests
as respiratory disease, leading to inflammation of the
upper respiratory tract [9]. Several Mycoplasma
species have been identified in ostriches including
three ostrich-specific mycoplasmas, Ms01, Ms02 and
Ms03 (Ms, Mycoplasma struthionis, the host is
Struthio camelus) were identified to be associated
with respiratory disease in ostriches in South Africa
[10].

Introduction

Mycoplasmas are cell wall-less bacteria known to be
the smallest cellular organisms capable of self-
reproduction due to its small genome [ 1]. They are
commensals as well as parasites of a wide range of
hosts, in many cases causing disease [2]. In 1967,
mycoplasmas were classified under the class
Mollicutes, a name derived from the Latin words;
"soft skin." highlighting their lack of a cell wall [3].

Today, mycoplasmas are recognized as a distinct
group of eubacteria that evolved from Gram-positive
bacteria and are considered the smallest self-
replicating prokaryotes without a cell wall [4-5-6].

Mycoplasmosis is a respiratory infectious disease
that poses a significant threat to ostrich production,
leading to high mortality rates and the downgrading
of carcasses in slaughter ostriches [7]. Mycoplasma
gallisepticum (Mg) is the most pathogenic and
economically  important  bacterial ~ respiratory
pathogen of poultry. [ 8 ].

Recently, Mycoplasma nasistruthionis sp. nov.
and Mycoplasma struthionis sp were detected in
South Africa by [11] using advanced molecular
techniques such as 16S rRNA gene sequencing and
MALDI-ToF mass spectrometry.

A study conducted in Iran revealed that 21.05%
of tested samples were positive for mycoplasma via
PCR, with 7.89% identified as Mycoplasma
gallisepticum and 14% as Mycoplasma synoviae
[12]. The first isolation of Mycoplasma gallisepticum
from ostriches in Egypt's Matrouh Governorate was
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reported in 2003, where it was detected alongside
Staphylococcus aureus [13].

Although serological tests like Serum Plate
Agglutination (SPA) have been used to detect M.
gallisepticum antibodies, these tests are known for
their low specificity, while PCR proved to be more
sensitive and faster [14]. Recent studies have been
continued to underscore the significance of
mycoplasma infections in ostriches, particularly in
relation to poultry. A study by [15] reported severe
respiratory outbreaks in ostrich farms caused by
Mycoplasma gallisepticum, resulting in significant
morbidity and occasional mortality. Another study
highlighted the role of Mycoplasma synoviae in
causing chronic respiratory symptoms and joint
infections in ostriches, emphasizing the need for
early detection and effective management strategies
[16]. Emerging Mycoplasma species in ostriches
have also been identified, prompting continuous
surveillance and research to understand the evolving
dynamics of Mycoplasma infections [12]. These
findings underscore the importance of maintaining
strict biosecurity measures, along with the use of
medication and vaccination, to control pathogenic
mycoplasmas in ostrich flocks.

Material and Methods

Sample collection: -90 tracheal and ocular
samples were collected from January 2022 to March
2022 from an ostrich farm in AL Obour city in Egypt
with a density of 200 ostriches. Samples were
collected from ostriches showing symptoms of
respiratory manifestation of respiratory infection.
forty-five tracheal and forty-five ocular dry swabs
were collected from ostriches with age ranges from
three months to three years. The swabs were placed
into ice and then transported to the mycoplasma
laboratory Animal Health Research Institute, GIZA,
EGYPT for examination within twenty- four hours.

Isolation and Biochemical Identification

The dry swabs were inoculated with 300ul
PBS(Phosphate Buffer Saline) then 100ul of the PBS
were subcultured in Pleuropneumonia-like organism
PPLO broth, then cultured on PPLO agar media as
described by [17].

Pleuropneumonia-like organism(PPLO) media
consists of (PPLO broth or PPLO agar, Swine serum,
Yeast extract 5% solution, (deoxyribonucleic acid)
DNA 0.2% wi/v solution, Penicillin G-Sodium ,
Thallium acetate 2% wi/v solution) and supplemented
with arginine as mentioned by WOAH 2021. [18].

The plates were incubated in candle jars at 37°C
for (2-21) days and examined every two days using
dark field inverted microscope. A single colony that
has the typical form of mycoplasma (fried egg) of
primary cultures of each of the isolates was picked
and propagated to the log phase and subsequently
used for DNA extraction and mycoplasma
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identification. Mycoplasma was distinguished from
Ahcoleplasma using the digitonin test to differentiate
between (Mycoplasma and Achloeplasma [19] and
Biochemical identification as described by[20] and
was performed by using glucose fermentation and
arginine deamination tests.

To make a pure culture, a single colony was
selected as agar block, then transferred into a broth
media and the purified isolates were stored as agar
blocks at -20°C.

Molecular detection of mycoplasma
DNA Extraction:

DNA extraction was applied on swabs by using
Genomic DNA extraction kit (Gene Direx.Taiwan)
A DNA extraction is used according to the kit
manufacturer's instructions. Finally, the purified
DNA was stored at —20 °C until amplification. PCR
was applied using three primers first is common for
Mycoplasma according to [21 ], the second primer is
for 16S rRNA gene for Mycoplasma Synovaie (MS)
according to [22], and the third primer is for
16SrRNA gene for avian Mycoplasma according to
+++++8[23].

PCR amplification and cycling protocol

PCR was carried out using (S1000) thermo cycler
(Bio-RAD). The total reaction volume is 50 pL. PCR
mix consisted of (25 pl of PCR master mix 2x,1uL
MGSO con.10 pmoles,1pLGPO con.10pmoles, SuL
DNA and 18uLwater). [24].

Electrophoresis

PCR products were run on a 1.5% agarose gel
using Tris-boric acid-EDTA buffer pH 8.0 for 45 min
at 1.7 volts using appropriate size markers (100bp
DNA ladder H3 RTU BIO-HEILXand seen using an
ultraviolet transilluminator [25].

Gene sequencing

The three sequenced 16SrRNAgenes represent
strains from male, female and young age ostriches
were sequenced by Macrogen® Company, using
Applied Biosystems 3130 genetic analyzer (ABI,
USA). The sequencing was carried out using forward
and reverse primers, and a combination of the Sanger
method [26] and new 454 technology. The
sequencing data was verified by NCBI Blast search,
and chromate graphs were compiled and edited using
BioEdit software version 7.1.5. Nucleotide analysis
was carried out using BLAST n
(http://www.ncbi.nlm.nih.gov/BLAST/) to
characterize the edited sequences of the Mycoplasma
isolate. The sequence was compared with other gene
bank sequences by using the CLUSTAL W multiple
sequence alignment algorithm, version 1.83 of Meg
Align module of Laser gene DNA Star software
Pairwise, mentioned by [27].
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A phylogenetic tree was created using MEGA
version 11 and the neighbor-joining (NJ) method to
determine the genetic relatedness of the Mycoplasma
spp. based on distance.

Results

Clinical signs: -the examined ostriches showed
coughing, nasal exudates, swollen sinuses, foamy
eyes and rattle sounds in the throat.

Biochemical Examination:
Table (2) shows the biochemical examination:

Thirty- three samples out of 90 samples that
showed a change in colour (red color of PPLO broth
media).

Ten samples showed a color change into slightly
yellow; these samples are weak glucose -positive.
Table (2)

Two samples showed no color change; these
samples hydrolyse arginine they are Arginine
positive.

Twenty- one samples showed no color change
into violet; these samples also, don't ferment glucose
(negative for glucose) so, suspected to be similar to
Mycoplasma falconis. M. falconis does not ferment
glucose,nor hydrolyzes arginine

The samples showed negative Acholeplasma by
digitonin sensitivity test

Bacterial Culture: The samples were cultured on
PPLO media showed typical fried egg colony shape
within 3-21 days as shown in fig 1,2 and 3

The sequenced genes were submitted to GenBank
under accession no.OR 511889 for M. arginini, and
OR511890, OR511891 for 16S rRNA for
Mycoplasma spp.

M. arginini (OR 511889)) showed high nucleotide
identity (99%) with all other M. arginini detected in
sheep fig (6) and Table (3). Mycoplasma spp
(OR511890) showed high nucleotide identity (96%)
with M.falconis and M. struthionis (was detected
from ostrich). In addition, Mycoplasma spp
(OR511891) showed 96% identity with M. falconis,
M. struthionis and Mycoplasma spp. Detected in
golden eagles and white-tailed eagles.

Nucleotide identity between M. arginini and
other Genebank isolates as shown in table (3).

Discussion

In our study, the suspected ostriches exhibited
clinical signs consistent with Mycoplasma infection,
including coughing, nasal exudates, swollen sinuses,
foamy eyes, and rattle sounds in the throat. These
symptoms are indicative of a respiratory infection
commonly associated with Mycoplasma species,
which are known to cause significant respiratory
distress in avian species [28, 29]. Out of 90 samples

collected, 33 samples showed a color change in
PPLO broth media, suggesting a biochemical
reaction indicative of Mycoplasma. The digitonin
sensitivity test confirmed that these samples were
negative for Acholeplasma, as they were not lysed by
digitonin. The samples that showed negative
reactions are suspected to be Mycoplasma falconis. It
is important to note that M. falconis does not ferment
glucose, does not hydrolyzes arginine, and does not
hydrolyze urea [11]. Biochemical test results are
summarized in Table 1, where 10 samples were
positive for glucose fermentation, 2 samples were
positive for arginine hydrolysis, and 21 samples
exhibited negative reactions. These results align with
the  known  biochemical characteristics  of
Mycoplasma falconis and provide a basis for
suspecting its presence in the ostriches studied [30].
The samples were cultured on PPLO media, and
within 3-21 days, they exhibited the characteristic
"fried egg" colony morphology typical of
Mycoplasma species [11,3]. This colony morphology
is a hallmark of Mycoplasma, further supporting the
identification of these isolates as belonging to this
genus. The appearance of these colonies is shown in
Fig. 1, where the typical "fried egg" colonies are
clearly visible. Molecular detection was performed
using PCR, targeting the common 16S rRNA gene
for Mollicutes and Avian Mycoplasma. Agarose gel
electrophoresis of the PCR products is shown in
Fig.4 and Fig. 5. In Fig. 4, the 280 bp band
corresponding to the Mollicutes 16S rRNA gene is
visible in the positive clinical samples (lanes 2-11,
14, 15, 18, 20, 21, 22), with the Mycoplasma positive
control in lane 13 and the negative control in lane 12
[23]. Fig. 4 illustrates the amplification of the 700 bp
band specific to Avian Mycoplasma 16S rRNA,
visible in lanes 2-9, with the Mycoplasma positive
control in lane 10 and the negative control in lane 11.
The presence of these bands in the clinical samples
confirms the presence of Mycoplasma species in the
ostriches tested [11].

The sequenced genes were submitted to GenBank
under accession no. OR 511889 for M. arginini, and
OR511890, OR511891 for M.struthionis and
M.falconis.

M. arginini (OR 511889) showed high nucleotide
identity (99%) with all other M. arginini detected in
sheep as sampels that isolated in Turky in 2019,
these sampels isolated from lung in sheep as shown
in table (7). Other strains isolated from goat and
sheep that were nasal swaps in Egypt in 2015 showed
99% similarity to our strain while In Pakistan in 2022
they were able to isolate two strains and they used
vaginal swaps; the 2 strains were 99% similar to our
strain. The Mycoplasma isolate (OR511890) showed
high nucleotide identity (100%) with M.falconis and
M. struthionis(was detected in ostrich) table (5).
Mycoplasma isolate (OR511891) showed 96%
identity with M. falconis, M. struthionis and

Egypt. J. Vet. Sci.



4 DOAA S. ABDEL AZIZ et al.

Mycoplasma species detected in golden eagles and
white-tailed eagles.

These sequences OR511890, OR511891 are
completely identical to strains that isolated from
falcons in USA in 2019 as shown in table (6) and
another 4 strains those were isolated from lung of
ostrich in Austeria 2019. Another strain was isolated
in 2021 from lung of ostrich was 100% identical to
our 2 strains.

Conclusion

There are three new Mycoplasmas were isolated
from Ostrich farm with respiratory manifestation for
the first time in Egypt. Which is a foundation, for
further studies on a large number of ostrich farms for
a wide scale investigation and control

TABLE 1. The primers used for detection of Mycoplasma
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Primer ('3-Sequence (5' Refere = Amplified Cycle
designation nce Product Size
Cc ommon MGSO 5TGC ACC ATC TGT [21] bp280 Initial Denaturation: at 95°C  for
mycoplasma 'CAC TCT GTT ACC CTC3 min5.
primer GGG AGC AAA CAG'S 3-GPO Denaturation: at94°C for 30 sec
'GAT TAG ATA CCC T3 Annealing: at 55°C for 30 sec
at72°C for 1 min :Extension
Final Extension: at 72 °C  for 10
min
MS primer f (5GAG AAG CAA AAT-MS [22] bp 211 for CPCInitial Denaturation: at 95
('AGT GAT ATC A3 .min5
for Imin C°Denaturation: at94
r (5'CAG TCG TCT CCG AAG -MS for 45 sec C°Annealing: at 58
('TTA ACA A3 for 60 sec C°Extension: at72
for 20 C° Final Extension: at 72
min
MG primer MG-14F: 5°-GAG-CTA-ATC-TGT- [22] bp 185 for CCInitial Denaturation: at 95
AAA-GTT-GGT-C-3 -min5
for Imin C°Denaturation: at94
MG-13R: 5’-GCT-TCC-TTG-CGG- for 30 sec C° Annealing: at 58
TTA-GCA-AC-3 for 45sec C°Extension: at72
for 20 C° Final Extension: at 72
min
SrRNA  for16 F5-CGT TCT CGG GTC TTG [23] Different for CPnaturation: at 94Initial De
Avian TAC AC-3° levels of bp .min3
Mycoplasma R5’-CGC AGG TTT GCA CGT for 20 sec C°Denaturation: at94

CCTTCATCG-3’

for40 sec C°Annealing: at 58
for 30sec C°Extension: at72

for C°Final Extension: at 72
min5
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TABLE 2. The Biochemical Identification

-Ve G

Type of samples weak+Ve G +Ve Arg Ve Arg Total
Tracheal swabs 45 8 1 12 21
Ocular swabs 45 2 1 9 12
Total 90 swabs 10 2 21 33

All the isolated Mollicutes showing Fried egg appearance on PPLO agar media and were sensitive for Digitonin so, there
were no Acholeplasma species.

+Ve G positive glucose fermentation +Ve Arg positive arginini hydrolysis

TABLE 3. The phylogenetic tree of Mycoplasma arginini. 16s gene red circle: this research isolate, and other reference
Mycoplasma arginini strains. Nucleotide identity between M. arginini and other Genebank isolates

i 2 3 4 § 6 1 8 9 10 11 12 13 14 15 b

1 99% 99%  00%  99%  99%  99%  90% 9%  09% 0% 9%  o9%  o9% 9% 1 %me.? M.aqininﬂS.ﬂlOs!rich |

2 100% 100%  100%  100% 100% 100%  100% 100%  100% 100% 100% 100% 100% 2 A Marginin eep
399%  100% 100%  100%  100%  100% 100% 100% 100% 100%  100% 100% 100% 100% 3  MK789487.1 M.argininiMYCO13/Sheep

4 99%  100%  100% 100% 100% 100%  100% 100%  100% 100% 100%  100% 100% 100% 4  MK789486,1 M.argininiMYCO12/Sheep

5 99% 100% 100%  100% 100% 100%  100% 100% 100%  100% 100% 100% 100% 100% &  MK789485.1 MargininiMYCO11/Sheep

6 99% 100% 100%  100%  100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 6  MK789481.1 M.argininUMYCO?/Sheep

7 99% 100% 100% 100% 100%  100% 100% 100%  100%  100% 100% 100% 100% 100% 7  MK789476.1 M.argininiMYCO2Sheep

§ 99%  100% 100% 100%  100%  100%  100% 100% 100%  100% 100% 100% 100% 100% 8  KP972459.1 M.arginini/Dak-2M.arg/EGO14/Sheep
9 99% 100% 100% 100%  100% 100% 100%  100% 100% 100% 100%  100% 100% 100% 9  0Q221770.1 Marginini/8/3-C16/Sheep

10 98% 100%  100%  100% 100%  100%  100% 100%  100% 100% 100% 100% 100% 100% 10 HQ661823.1 MargininiC1/Sheep

1 99% 100% 100% 100% 100% 100%  100% 100%  100%  100% 100%  100% 100% 100% 11 HQ661822.1 M.arginini/D7/Sheep

12 98%  100% 100% 100%  100%  100%  100%  100%  100% 100%  100% 100% 100% 100% 12 0Q221769.1 M.arginini18/3-A15/Sheep

13 99%  100% 100% 100% 100%  100%  100% 100%  100% 100% 100%  100% 100% 100% 13 0Q221768.1 M.arginini/18/3-D18/Sheep

14 99%  100% 100%  100% 100% 100%  100% 100% 100%  100% 100%  100%  100% 100%

15 99%  100% 100% 100% 100% 100% 100% 100% 100% 100%  100% 100% 100%  100%
1 2 3 4 § 6 7 8 9 10 11 12 13 14 1§

14 HQ661820.1 M.argininl/E3 8/Sheep
15 HQ661819.1 M.arginini/D1/Sheep

TABLE 4. Mycoplasma sp. phylogenetic tree red circle’s, this research isolates, and other reference Mycoplasma sp.
Strains

LU R AL R A R A R R N NN I I Seg

1 O SO0 fO0hfO0% MO0 MO0 % % MR W W W 1 RSN Nicoplasmasp. S20 Ostich

! S MR WE MR Wb Wb %% %% %k %% %% 1 RSB Mcoplasmasp. S Ostich
oA O f00% 1% fOh Wh MG Wh W W W 3 NROAYAINfleansh

&0k %k 00k vk 10k W% Wh W Wb W Wk & MFTES0MA Mstrthonis IBIOstih
R/ 0% 0% % % % W W W5 MEBON0 Matruhions VIWOstih

bfOf% Sh 1 vk 0% % W% W% Wk W %% 6 MEBSA Matruhions 28BI0stich
oA h i oo % % Wk Wb W% T MFTGSOOR Mstruthionis BACstih
BoofO0% SR fO0% 0% 0% 0% 100% B NR{7B3731 M stuthionis 23TOstih

O fO0% O fo% 0% 0% 0% 100% 9 DQ23545. truthionis Ms0H Ostich

0 W W W WoWoW W {0 KONBS61Lt Niycaplsma s GoldenEagle
oW %h W W W W f0 GOIG056Rf Myeoplasmasp. SqvleWhite-aled eage
W W W W W W W 2 GAAO36T.t Myeoplasma . SvleWhitefiled eage
W W W W W W W £ GAA036E.1 Myeoplasma sp. SyvleWhite-ad eagle
W Wk W W W W W {4 G101 Myeoplasma . SvlorWhitefiled eage
% W W W W £6 NKE15063.1 Mycaplsma sp. MVHZ2White o eagle
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TABLE 5. Strain of OR11890 Mycoplasma SP.S.20\Ostrich

Accession eciesSp Sample Country Year Similarity
NO
OR11890 OSTRICH Tracheal and Egypt 2022 100%
occular
1 NR 024984 Falcon Tracheal swab USA 2019 %100
2 MF769011 Ostrich Lung Austria 2019 %100
3 MF769010 Ostrich Lung Austria 2019 %100
4 MEFE769009 Ostrich Lung Austria 2019 %100
5 MEF769008 Ostrich Lung Austria 2019 %100
6 NR_178373 Ostrich Lung Vienna 2022 %100
7 DQ223545 Ostrich Respiratory South Africa 2005 %99
system
8 KM485612 Golden Eagle = Pharyngeal swab  Italy 2015 %99
9 GQ150568 Griffon Tracheal swab Italy 2010 %99
vultures
10 GQ150567 Gypus fulvus ~ Tracheal swab Italy 2010 %99
11 GQ150566 Gypus fulvus ~ Tracheal swab Italy 2010 %99
12 GQ150565 Gypus fulvus ~ Tracheal swab Italy 2010 %99
13 MK615063 White tailed Choana Austria 2019 %99
cagle
TABLE 6. Strain of OR11890 Mycoplasma SP.S.20\Ostrich
Accession NO Species Sample Country Year Similarity
OR511891 Ostrich Tracheal and Egypt 2020 100%
occular
1 NR 024984 Falcon Tracheal swab USA 2019 %96
2 MF769011 Ostrich Lung Austria 2019 %95
3 MEF769010 Ostrich Lung Austria 2019 %95
4 MEFE769009 Ostrich Lung Austria 2019 %95
5 MF769008 Ostrich Lung Austria 2019 %95
6 NR_178373 Ostrich Lung Vienna 2022 %95
7 DQ223545 Ostrich Respiratory system  South Africa 2005 %95
8 KM485612 Golden Pharyngeal swab Italy 2015 %96
Eagle
9 0568GQ15 Grifton Tracheal swab Italy 2010 %96
vultures
10 GQ150567 Gypus Tracheal swab Italy 2010 %96
fulvus
11 GQ150566 Gypus Tracheal swab Italy 2010 %96
fulvus
12 GQ150565 Gypus Tracheal swab Italy 2010 %96
filvus
13 MK615063 White tailed  Choana ustriaA 2019 %96
cagle
TABLE 7. Strain of Strain of OR 511889 Mycoplasma arginini
Accession NO Species Sample Country Year Similarity
OR511889 Ostrich Trracheal Egypt 2020 100%
occular
1 MK7894981 Sheep Lung Turkey 2019 %99
2 MK789487 Sheep Lung yTurke 2019 %99
3 MK 789486 Sheep Lung Turkey 2019 %99
4 MK789485 Sheep Lung Turkey 2019 %99
5 MK789481 Sheep Lung Turkey 2019 %99
6 MK789476 Sheep Lung Turkey 2019 %99
7 KP972459 Sheep and goat Nasal swab EGYPT 2018 %99
8 0Q221770 Goat Nasal swab Pakistan 2022 %99
9 HQ661823 Droper sheep Vaginal swab South Africa 2011 %99
10 HQ661822 Droper sheep Vaginal swab South Africa 2011 %99
11 0Q221769 Sheep Vaginal swab Pakistan 2022 %99
12 0Q221768 Sheep Vaginal swab Pakistan 2022 %99
13 HQ661820 Goat Vswab aginal South Africa 2011 %99
14 HQ661819 Droper sheep Vaginal swab South Africa 2011 %99
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Fig. 1. Fried egg appearance of mycoplasma colonies on PPLO agar from positive samples

Fig. 2. Agarose gel electrophoresis of common 16SrRNA gene for Mollicutes at 280bp Lanes 1&16 :100bp DNA
ladder. Lanes 2- 11,14 ,15,18,20 21,22: positive clinical samples lane 12: control Negative Lane 13:
Mycoplasma Control Positive. lanes 17 and 19: Negative samples

Egypt. J. Vet. Sci.
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Fig. 3. Agarose gel electrophoresis of common 16SrRNA gene for Avian Mycoplasma at 700 bp

Lanel: 100bp DNA ladder; Lane 2-9: positive clinical samples; Lane 10: Mycoplasma Control Positive Lane 11:
control Negative

HQ661820.1 M.argininilE3.5/Sheep
HQ661819.1 M.arginini/D1/Sheep
0Q221768.1 M.arginini18/3-D15/Sheep
0Q221769.1 M.arginini/18/3-A15/Sheep
HQ661822.1 M.arginini/D7/Sheep
HQ661823.1 M.arginini/C1/Sheep
0Q221770.1 M.arginini/18/3-C15/Sheep
KP972459.1 M.arginini/Dak-2/M.arg/EG014/Sheep
MK789476.1 M.arginini/MYCO2/Sheep
@ OR511889.1 M. arginini/S.19/0strich
MK789481.1 M.arginini/MYCO7/Sheep
MK789485.1 M.argininilMYCO11/Sheep
MK789486.1 M.argininilMYCO12/Sheep
MK789487.1 M.argininilMYCO13/Sheep
MK789491.1 M.argininilMYCO17/Sheep

Fig. 4. The phylogenetic tree of Mycoplasma arginini. 16s gene red circle: this research isolate, and other reference
Mycoplasma arginini strains

NR 178373.1 M.struthionis 2371A/Ostrich

DQ223545.1 M.struthionis Ms01/Ostrich

MF769008.1 M.struthionis 238A/Ostrich

MF769009.1 M.struthionis 238B/Ostrich

MF769010.1 M.struthionis VIA/Ostrich

MF769011.1 M.struthionis VIB/Ostrich

@ OR511890.1 Mycoplasma sp. S.20/ Ostrich

@ OR511891.1 Mycoplasma sp. S.5/ Ostrich
MK615063.1 Mycoplasma sp. MV122/White-tailed eagle
KM485612.1 Mycoplasma sp./ GoldenEagle
GQ150568.1 Mycoplasma sp. Sgv2e/White-tailed eagle
GQ150567.1 Mycoplasma sp. Sgv2d/White-tailed eagle
GQ150566.1 Mycoplasma sp. Sgv2c/White-tailed eagle
GQ150565.1 Mycoplasma sp. Sgv2b/White-tailed eagle
NR 024984.1 M.falconis HIT1

Fig. 5. Mycoplasma sp. phylogenetic tree red circle's, this research isolates, and other reference Mycoplasma sp.
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