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ABSTRACT

The present investigation was aimed to detect the most nonpathogenic Mycoplasmas prevalent in broiler chickens diagnosed by
molecular amplification of 16S rRNA gene from respiratory diseased broiler chickens of Al-Qadisiyah province/Iraq. A total of 150
samples of trachea, air sac and choanal cleft cotton swabs and tissue parts were aseptically collected for traditionally culturing and
detection of Mycoplasma spp. through PCR techniques. On artificial media growth developed as raised small circular colonies
exhibited a fried egg shapes with or without dark centers and were positive for Dienes stain and some biochemical tests. DNA
extraction was performed from seemingly characteristic morphological colony cultures and from air sac, trachea and choanal cleft
pieces by utilizing commercial bacterial and tissue DNA extraction kit, respectively. Molecular assay was performed using general
primers,the size product of amplification of the 16S rRNA gene was 1500 bp length designated for many prokaryotes spp. The
sequence analysis and phylogenetic tree indicated that detected Mycoplasmas were as Mycoplasma sp., Mycoplasma  gallinaceum
and Mycoplasma pullorum.Total per cent of cultured Mycoplasma isolates were  5.33% while total per cent of positive clone analysis
was 9.33%.The PCR products were subjected to sequence technique analysis, the three different strains, proved by NCBI blast
analysis.
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Introduction
One of the most important unique prokaryotes is genus

Mycoplasma, belong to the class Mollicutes. Mycoplasmas are
the tiniest known organism have ability to replicate
independently, despite the fact that leaking of many genes of
the genome that participate in many biosynthetic activities
(Bradbury, 2005). Mycoplasmas respiratory infection in chickens
and turkeys is produced by many virulence strains of avian
Mycoplasmas with momentous effects on poultry sector
profitability,pathogenic strains for poultry includes M.
synoviae,M. gallisepticum, M. meleagridis and M. iowae
(Nascimento et al., 2005; Forrester et al., 2011; Adeyemi et al.,
2018). While the less or nonpathogenic strains of avain
Mycoplasmas include several species, Mycoplasma
lipofaciens in both chickens and turkey birds and Mycoplasma
pullorum, Mycoplasma gallinaceum and Mycoplasma
gallinarum, in chicken birds (Stipkovits and Kempf, 1996).
Poveda and co associates (1990) reported the most frequently
identified species of nonpathogenic Mycoplasmas with different
percentages including M. gallinarum (27.7%), M. gallinaceum
(17.5%), M. pullorum (7.4%) in addition to other Mycoplasmas
(Poveda et al.,1990)

Mycoplasma serotype C isolated from birds (Abolnik and
Beylefeld, 2015) then after subsequently termed Mycoplasma
pullorum (Jordan et al., 1982).

Similar as other Mycoplasmas, M. pullorum strains
validated with genomic diversity (Lobo et al., 2004). It was
isolated from certain bird species including chickens, quail,
partridge, pheasant and turkey, it may have pathogenic effects
on chicken and turkey embryos leading to decline in the
embryonic hatchability (Moalic et al.,1997).

While, M. gallinarum believed to be worldwide in spreading

and are considered non-pathogenic for chickens, it regarded
as contaminants throughout efforts to isolate other virulent
Mycoplasmas from adult chickens, it characterized by  rapid
growth on culture media  in comparison with the growth of M.
gallisepticum (Raviv and Ley, 2013), however there is one report
related with air sacculitis in a broiler flocks but with concurrent
Newcastle disease or infectious bronchitis vaccination
(Koshimizu et al.,1982).

It has common features like other Mycoplasmas regarding
colonial shape, deficiency of a cell wall, and the need for the
presence of sterols,biochemical characteristics include
negative glucose test, but positive totetrazolium, and arginine
decarboxylase, and shows film and spots formation (Barber
and   Fabricant, 1971). RFLP technique demonstrate genetic
heterogeneity among different strains/isolates (Dovc et al.,
1991) it mainly isolated from chickens, however, it found in
turkeys (Jordan  and   Amin, 1980), forest fowl (Shah-Majid,
1987) and pigeons (Reece et al.,1986).

Regarding Mycoplasma gallinaceum MGC which also
considered as nonpathogenic with no serious economic
losses (Stipkovits and Kempf. 1996). MGC is often found as a
contaminant throughout efforts to investigate of pathogenic
Mycoplasma gallisepticum and/or M. synoviae in chickens,
however it has the ability to exacerbate respiratory
manifestations concurrent with IBV infection in chickens, also
they proved that MGC improve replication of IBV in the infected
chicken’s trachea, despite of that M. gallinaceum usually have
very low pathogenicity in chickens (Adeyemi et al., 2018),
although, MGC is associated with respiratory disease of
pheasants and partridges (Bradbury et al., 2001).

Throughout an evaluation screening study achieved in
South Africa in 2014 and 2015, Mycoplasma spp.were obtained
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by bacterial culture from chicken flocks exhibiting characteristic
respiratory findings of Mycoplasma infection, in addition to
declined weight gain, feed convertibility ratio efficiency,
moreover producing of egg in layer and breeder chicken flocks
was decline, and was isolated from many cases approximately
23% of diseased cases as pure colonies on the cultured media
(Adeyemi et al., 2018).

Mycoplasma gallinaceum reactively high-quality to glucose
fermentation, poor to tetrazolium chloride, arginine or urea
hydrolysis (Jordan et al.,1982), it colonized upper respiratory
tract, eyes, sinuses, and reproductive tract (Bradbury et  al.,2001;
Wang et al., 1990). The genome of M. gallinaceum strain B2096
8B was 845, 307 bp in length, with a GC content of 28.38%
(Abolink and Beylefeld, 2018).

Materials and Methods
Clinical samples

One hundred and fifty cotton swabs and 150 tissue parts
of trachea, air sacs and choanal cleft were collected from broiler
chicken farms located at different parts of Al-Dewaniyah
province/Iraq. Each of both types of samples were taken from
the same bird.

Culture Technique
Swab samples were plated directly onto PPLO  broth until

color change with very light turbidity then streaked on PPLO
agar provided with required supplements, the plates were
incubated in 5% CO

2 
atmosphere in candle jar and observed

every 2 days under microscopeat 4x and 10x power (Bradbury
et al., 1993; Kleven, 2008; Kizil and Ozdemir, 2006; Khalifa et
al., 2013; Jalaladdini et al., 2014).

All media were considered as negative after 7 days of
incubation (Razin and Vincent, 1983; Beylefeld et al., 2018),
each fried egg colony was sub-cultured by cut out an block
agar piece containing a separated colony then upturned it
surface-down on the new agar plate superficies of PPLO
media, fried egg colony was once more picked same way as
above and inoculated in PPLO broth medium, if a color of broth
media were changed the broth was cultured again on PPLO
agar medium (Al-Azawi, 2012) for more purification an ascertain
there is no other bacterial or fungal contamination.

Staining of Mycoplasma colonies method
To examine the morphology of the supposed Mycoplasma

colonies they were stained by Dienes stain according to Razin
et al. (1998) and Quinn et al. (2002).

Biochemical
Digitonin diffusion test was done according to Boonyayatra

et al. (2012).

PCR clinical samples
Tissue samples from trachea, air sacs and choanal cleft

from chickens showing respiratory signs and lesions were
collected carefully in sterile capped tubes to avoid
contamination as much as possible, all samples were
transferred to the laboratory on ice box  and  handled within
24-48 hrs of arrival for DNA extraction (OIE, 2008; Islam et al.,
2011; Rauf et al., 2013).

PCR assay by clone and positive cultures of Mycoplasma
Clone analysis or Direct detection achieved by submitting

different collected tissues for molecular analysis (Tomar et al.,
2017) and indirect analysis include any positive culture showed
characteristic shape of Mycoplasma colonies, also positive for
Dienes stain and digitonin test, would be submit to analysis by
PCR technique for confirmation (Gharaibeh and Hailat, 2011).

Isolation of genomic DNA
The isolation of genomic DNA from cultured Mycoplasma

colonies strains were conducted using the bacterial DNA
extraction and tissue DNA extraction kits (Anatolia, turkey)
according to the instructions of the manufacturer. The quality of
the isolated genomic DNA was evaluated after running of the
DNA on 1% agarose gel followed by ultra-violet (UV)
visualization (UV-Transilluminator, Clever, UK). However, the
quantity of the isolated genomic DNA was estimated by the aid
of Nano-drop Spectrophotometer (Thermo, USA).

Molecular Identification
Amplification of 16S rRNA gene was amplified from the

genomic DNA by PCR using universal primers F8-27 (5-
AGAGTTTGATCCTGGCTCAG-3) and R1510-1492(5-
GGTTACCTTGTTACGACTT-3) of Escherichia coli 16SrRNA
gene (Edan et al.,1991; Gray et al., 2005; Raji et al., 2008). The
reaction mixture (50 L) contained 4 L (25  ng genomic DNA),
25 L of  Dream Taq Green Master Mix 2X (ABM Co., Canada),
1.5 L (15 pmol) of each forward and reverse primer, and 18
L of nuclease free water. Thermocycler primus 25 (IDT,
Canada) was used in this study. PCR conditions consisted of
an initial denaturation at 95C for 5 min, 30 cycles: each cycle
consisted of denaturation at 94C for 30s, annealing at 55C
for 45s,extension at 72C for 1.5 min, and a final extension at
72C for 10 min. The amplified PCR product was analyzed via
agarosegel electrophoresis. After that, the PCR product was
purified using Wizard SV Gel and PCR Clean-Up kit, ABM Co.,
Canada.Then, the purified PCR product was sequenced
directly as sequencing templates using the same primers.
Sequencing was carried out at Eurofin DNA Co., Luxembourg.

The obtained nucleotide sequence was edited and
analyzed by finch TV version 1.5.A partial nucleotide sequence
ranged between 900-1300 bp was utilized to explore the
international nucleotide databases (e.g., GenBank, EMBL,
DDBJ, etc.) through BLASTN (Basic Local Alignment Search
Tool) of NCBI (National Center for Biotechnology Information)
to determine the relative phylogenetic position of the bacterial
isolate of  inquiry. Moreover, the phylogenetic tree depicting the
phylogenetic affiliation of the isolate of inquiry was constructed
via Mega x software.

Results and Discussion
Current clinical investigation focused on broiler flocks that

showed any respiratory signs such as rales, nasal discharge
face swelling with increased mortality.

Our laboratory work technique for Mycoplasma isolation
showed several constraints beginning from special growth
requirements, expecting other bacterial and fungus
contaminations, and prolonged periods of stressful work with
uncertain growth results.

Isolation of Mycoplasmas
In this study, different clinical samples including, cotton

swab and tissues samples of tracheal and air sac and choanal
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cleft were collected from randomly selected broiler chickens of
several flocks that clinically suffered from respiratory signs at
different areas in Al-Dewaniyah province for detecting
Mycoplasmas.

The culture media revealed a typical fried eggs colony,
although colonies with less or no centers were found also as
illustrated in Fig.1, this feature was also found by Nicholas et
al. (2008), Khalifa et al. (2013) and Ali and Ali (2019).

Mycoplasma staining technique exhibit characteristic
stained blue colonies with dark blue centers under microscope
presented in Fig. 2. and give positive for digitonin tests.

The traditional laboratory work and after many sub culturing
all suspected colonies subjected to PCR technology for
species  identification, results showed that the positive
nonpathogenic Mycoplasma isolates were 8 out of 150 cotton
swab samples with rate of  5.33%,  while the clone PCR analysis
revealed that the total positive nonpathogenic Mycoplasmas
were 14 out of 150 (9.33%) of tested different tissue
samples,the total percentage of detection of Mycoplasmas by
indirect method (culturing) and direct tissue samples (clone
analysis) are not equal, however only nonpathogenic
Mycoplasmas presented in this paper while other detected
Mycoplasma isolates are not presented here.

Present study was able to isolate pathogenic (data not
presented in this paper) and nonpathogenic Mycoplasma sp.
including; Mycoplasma gallineceum, M. pullorum and M. spp.
whereas Mycoplasma gallineceum and M. pullorum are
considers as non-significant economic losses agents and
least infectious Mycoplasmosis for chicken industry also they
are most prevalent and most frequently isolated species on a
chicken farm and other domesticated birds as formerly several
studies proved this facts (Shimizu et al., 1979; Jordan,1983;
Bencina et al., 1987a,b; Poveda et al.,1990; Raviv and Ley,
2013), although several available researches have been
submitted evidences in the collaboration between

nonpathogenic Mycoplasmas mixed infections with respiratory
viral diseases or even during traditional vaccination against
viral diseases that can advance air sacculitis (Leigh and  Evans,
2009), with pathological lesions in the tracheal epithelium
(Shah-Majid,1987).

In fact, there is little attention about less or nonpathogenic
Mycoplasma in chickens and turkeys but there is an issue
recently recorded by Beylefeld et al. (2018) which is the problem
of drug resistance of these organisms and it seems to be a
matter of concern because they proved the presence of more
antibacterial resistance in these species comparably than MG
and MS. Moreover, many strains of M. gallinaceum was
distinguished by its possession a multiple antimicrobial
resistant trait, this would have momentous consequences or
even dreadful results if these species, are proficient or possess
the power or ability to transmit their antibacterial genomic
resistance to different Mycoplasmas or even to other bacteria
(Beylefeld et al., 2018). This trait augments their undesirable
effects such as possible drug resistance transferring to the
pathogenic Mycoplasma gallisepticum MG and Mycoplasma
synoviae MS in chickens and turkey, they recorded strong
connection of macrolide resistance in MG and MS, and in M.
gallinaceum MGC and M. gallinarum MG  (Beylefeld  et al.,
2018), however advance research is essential to ascertain
the mechanism of pick up resistance of these Mycoplasmas.

The positive cultures were 8 positive isolates out of 150
cotton swab samples with rate of 5.33%, confirmed by PCR
technology, whereas the clone PCR analysis showed that the
total positive samples for nonpathogenic Mycoplasma was
14/150 (9.33%), although statistically not significant; X2=1.766;
P value = 0.184 (NS) but still there is variations in the ratios
indicating that  PCR is more sensitive.

While gene sequences displayed three species of
nonpathogenic Mycoplasmas, although the isolation rate of
current study may differ from other workers (Poveda et  al.,1990;
Bradbury et al., 2001; Adeyemi et al., 2018).

The results of DNA 16s rRNA sequence analysis revealed
theses isolated strains are three different types with different
rates as showed in Fig. 3 and Fig. 4.

The diagnosed cultured isolates include the following
species, Mycoplasma sp., M. pullorum Mp and M. gallinaceum
MGC, counted  2, 2, 4, out of  8 isolates with ratio of 1.33%,

Fig.1: Mycoplasma colonies with fried egg shaped on PPLO agar

Fig. 2: Mycoplasma fried egg colonies on PPLO agar (Dienesstain)

Fig. 3: Results of diagnosis of Mycoplasma spp. by PCR  technique of
isolated suspected colonies, No significant difference
(P>0.05)X2=1.018.
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1.33% and 2.66%, respectively  as showed in  Fig. 3, while
clone analysis and sequencing of examined respiratory
tissues displayed same cultured non pathogenic
Mycoplasmas, in addition to other detected bacteria and
Mycoplasma species (data not showed) but apparently with
different per cent as showed in Fig. 4. Mycoplasma sp., M.
pullorum Mp and M. gallinaceum MGC, they  were 4,3,7 out of
14 positive samples with percentage of 2.66%, 2%, 4.66%,
respectively, although statistically there is no important
differences but there is numerical  variations, according to
these results the higher detected Mycoplasma was MGC.

PCR analysis, DNA amplification, 16S rRNA gene sequence
alignment and phylogeny

An amplification of 16S rRNA from 150 sample was
performed to confirm bacterial identification. Primers for
conserved region of 16S rRNA were designed and used for
amplification of  DNA of Mycoplasma isolates by  PCR then
PCR products were separated on agarose gel Fig. 5. The
result demonstrated that 22 isolates of nonpathogenic
Mycoplasma had 16S rRNA gene band with 1500 bp. However,
according to the current results identification of Mycoplasma
by using 16S rRNA is more accurate than bacteriological and
biochemical assays.

Pettersson et al. (1994), Rawadi (1998) and Kahya et al.
(2015) demonstrated  that 16S  rRNA  gene PCR was sensitive,
specific, and used for diagnosis of prokaryotes which gave
culture-negative bacteria,16S rRNA gene sequencing seems
to be specifically well suitable as a clinical laboratory
identification means and valuable method since usage of
viable microorganisms is not  essentially  required (Gray et
al., 2005), also it could  be useful for identification of
Mycoplasma  that  formerly treated with antibiotics during
infection, as PCR can detect the dead  bacteria as well as a
live organisms (Young et al., 2007; Kobayashi et  al., 2009) or
detect alive Mycoplasmas  that has antibiotic resistance as
proved by Beylefeld et al. (2018).

The PCR products of isolate were submitted to Seoul
University  for sequencing. Sequences were edited using  Finch
TV sequences software and compared with sequences
reported in Gene Bank (National Center for Biotechnology
Information NCBI). The 22 local Mycoplasma isolates were
showed 97-100% similarity to global Mycoplasma.

The construction of phylogenetic tree was carried out
applying test maximum parsimony tree in MEGA X version.

The sequence was blasted in NCBI against standard
strain of Mycoplasma genome. The identifying result showed
97-100%. The results of multiple sequence alignment MSA
are taken into  account a really necessary  step within the
current study for evolutionary development and diversification
of a species investigation (phylogenetic analysis), which
apparently the occurring of substitutions throughout
relationships of  biological evolutionary process between the
various sequences sets (Fig.6).

The multiple sequence alignment was achieved by
utilizating (clustal WMegaX) program on-line that is organized

Fig.4: Results of diagnosis of Mycoplasma spp. PCR cloning assay,
No significant difference (P>0.05) X2=1.917.

Fig. 5: Molecular Agarose gel electrophoresis pattern of
Mycoplasmaspp. that display the analysis of PCR product of 16S
rRNA gene in Mycoplasma spp.  positive isolates and tissues. Where
M: marker (100-1500bp), lane (1-22) positive Mycoplasma spp.  at
(1500bp) PCR product.

Fig.6: Analysis of Multiple sequence alignment of the incomplete16S rRNA gene, partial sequence of indigenous Mycoplasma spp. 16S rRNA gene,
partial sequence isolates with for NCBI-GenbankMycoplasma spp.  based on analysis by ClustalW alignment by using (MEGA. X, multiple alignment
assay tool). The multiple alignment analysis resemblance (*) and variances in 16S rRNA gene, partial sequence nucleotide sequences.
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our several sequences sets every along in computationally
manner in line with Goujon et  al.  (2010).

16S rRNA nucleotide sequence was submitted in NCBI
and the local Mycoplasma sp. isolates AAAQB1,
AAAQB2,AAAQB3 and AAAQB4 under accession number
MW485503.1, MW485504,1, MW485505.1 and MW485506.1,
respectively, were reveal strongly related to NCBI-Blast
Mycoplasma gallinaceum (MH539075.1, MH539146.1,
MH539013.1 and MH538997.1, South Africa strains), the local
Mycoplasma sp. isolates (AAAB6) under accession number
MW485617.1 were correlated closely to NCBI-Blast
Mycoplasma pullorum (MH539065.1, MH539012.1,
MH539101.1, MH539109.1 and MH539110.1, South Africa
strain),the local Mycoplasma sp. isolate (AAAB7) under
accession  number  MW485618.1 was exhibit close
association to NCBI-Blast  Mycoplasma sp. (MK615061.1,
MK615044.1 and MT735156.1, Austria), of  the current study
as showed in Fig. 7.

PCR methods are simple and rapid methods to
distinguish between Mycoplasma localized in tissues and
Mycoplasma isolates in culture media and other bacterial
species, on other hand 16S rRNA can recognized between
Mycoplasma species depending on the blasted data  sequence
(Ferguson et al., 2005; Ghaniei, 2016; Ponnusamy et al., 2018).

After DNA sequencing, 900-1300 nucleotides of 16S rRNA
sequence were obtained, BALSTN analysis, MSA along with
phylogenetic tree.  Fig. 6  and  7  confirmed  that  the Mycoplasma
isolate  for those isolates/strains aligned  with each other,
these  results could suggest analogous ancestors as they
may have developed  and  transmitted from certain areas of
the globe; nevertheless, some isolates/strains have aligned
in distinct  branches of  the tree may indicate a changeable
process leading to emergence in somewhat variable strain
which are not identical to another isolates/strains from the
particular regions of world, may be due to exist of multiple
incomplete copies or replicas along with varying dimensions
of the gene zone that encode COOH× end of the protein, this
variability made the ability  to produce  tens or even hundreds
of thousands of variants (Browning et al., 2010).

The ability to adapt 16S rRNA  sequence to estimate
similarities or dissimilarities between generation of
phylogenetic associations is incontrovertible (Olsen and
Woese, 1993), also in classification (Pettersson et al., 1994)
mutate strains of organisms may play a critical role at certain
junctures in evolution (Woese et  al., 1980). Mycoplasmas  have
high mutation rates, suggesting that  they are in a state of rapid
evolution (Rogers et al.,1985), such as a new developing
emergence MG strain that isolated from Carpodacus
mexicanus (American house finches) in the nineties (Luttrell
et al., 2001), losses are of hundreds of millions within few
years followed the first outbreaks (Dhondt et al., 2007; Delaney
et al., 2012), may be because certain branches of the
Mycoplasma tree are distinguished by somewhat elevated
mutation rates (Rogers et al.,1985) and as proved by Delaney
et al. (2012)  their study results propose that genome
evolutionary development in pathogens can be enormously
fast and may be go together with functional lake of CRISPRs.

The present results offer  helpful information concerning
the  recent  status of some nonpathogenic Mycoplasma
isolates/strains in Al-Qadisiyah province, Iraq.

The results of numerous sequences arrangement of  the
partial DNA sequences of Mycoplasma sp. local isolates of
the 16S rRNA gene (1500 bp) with further  globe chosen
reference of 16S rRNA gene which exemplify similar gene of
current  study exhibit  high resemblance and  identity in particular
location in sequences arrangement, the obtainable data based
on the BLAST to reveal the ratio of the identity which was 97-
100% between the references strains and our Iraqi isolates.

This article was limited to non-pathogenic Mycoplasma
species without reference to other identified bacterial species.

The nucleotide sequence data of current study based on
1500 bp 16srRNA proved the presence of Mycoplasma
gallinaceum, Mycoplasma pullorum and Mycoplasma sp. in
broiler chickens with seemingly not high prevalence rate. The
current study results are supported by the results of other
studies (Jordan et  al., 1982; Koshimizu et al., 1982;  Bradbury
et al., 2001; Lobo et  al., 2004; Beylefeld et  al., 2018; Adeyemi
et al., 2018), in fact these identified  Mycoplasmas can not
cause acute respiratory disease of chickens but  the presence
of  clinical respiratory signs of  the selected apparently  diseased
chickens may be attributed to other virulent Mycoplasmas i.e.
M. gallisepticum or even M. synoviae or other  bacterial or viral
diseases, these nonpathogenic Mycoplasmas may have role
as opportunistic agents could worsen the pathogenesis of
the chief respiratory disease agent(s) as co-infection and
mutual cooperation with other respiratory infections can lead
more severe clinical respiratory  findings (Levisohn and Kleven,
2000; Nascimento et al., 2005). So study of whole M.
gallinaceum genome in upcoming studies is necessary to
show the role of M. gallinaceum with other concurrent viral or
bacterial infections (Abolink and Beylefeld, 2015). This point
also must have applied on other nonpathogenic species such
as Mycoplasma pullorum and Mycoplasma gallinarum in
chickens especially no documented reference genome for M.
gallinarum and Mycoplasma pullorum is presented yet.

Finally, culturing of these fastidious bacterial agents is
challenging, time consuming and required special
supplements with high cost and to be very patient; therefore,
molecular identification technique by polymerase chain
reaction is an satisfactory,conclusive and fast method
compared with  laboratory cultivation  to diagnose infected
birds, so this assay has been suggested  by several reports
for purposes of breeder flock monitoring, observation,
investigation, surveillance, control and the decision of
termination, because this technique provide high specification
and excellent sensibility in the definitive diagnosis in addition
to good ability of achievement of assessments on a large
breeder flocks (Nascimento et  al., 1991; Kempf,1998; Buim et
al., 2009) and  part of solution to minimize economic damages
in different types of poultry industry (Jalaladdini et al., 2014).

In this study we conclude and confirmed the utilization of
the 16S rRNA gene analysis thought to be a typical
standardization for bacterial classification and a means of
worthwhile for distinguishing nucleotide sequence of several
Mycoplasma spp.
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