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Identification of Mycoplasma mycoides subsp mycoides Sc (Small Colonies)
Types by PCR in the Sudan.
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ملخص البحث

، النيل االبيض، الخرطوم،تم تميز سبع معزوالات من المفطوره المنفطره تحت نوع المنفطره عزلت من واليات الجزيره
) المعزولو من تنزانيا لممقارنو باستخدامT1/44( شمال دارفور و االستوائيو) استخدمت العتره المرجعيو، ،شمال كردفان
المستعمرات

( ذاتMycoplasma subsp mycoides subsp mycoides بادئيين احدىما خاص بالمفطوره نويع المنفطره

 نتج عن البادئو المخصصو قطع طوليا.(M.mycoides cluster) ( واالخرى لحزمة المفطوره المتفطرهMmm sc) الصغيره
 ولتأكيد ىويو ىذه العترات اجري. زوج قاعدى064  اما البادئو االخرى فقد نتج عنيا قطع طوليا،  زوج قاعدى572 تقريبا
 زوج قاعدي مما يوكد ان جميع545و04

 حيث نتج عن ذلك قطعتان اطواليماAse1 اختبار اليضم الخمائرى المقيد لخميرة

المعزوالت جنس المفطوره المتفطره نويع المنفطره المسسببو لمرض ذات الرئو البمورى السارى فى االبقار وتشابو ىوية جميع
. وانيا تعطي اطوال متساويو عند اجراء اختبار القطع الخمائري عميياMmm sc المعزوالت من نوع المفطوره المتفطره

Summary
Seven isolates of Mycoplasma mycoides subsp. mycoides Sc. Mmm sc (GZ,
KH1, KH2, WN, B, F and KH3J) were isolated and the Tanzanian reference
strain were subjected to Polymerase Chain Reaction (PCR) using low pairs of
oligonucleotid. One primer is specific for M. mycoides subsp. mycoides sctype (Mmm sc) and the other was for the mycoides cluster (Myc). In all
isolates the pair of Msc primers showed amplifications of 275 bp fragment
following PCR application. The Myc control primers targeted a DNA
sequence of about 460 bp which was used to identify members of the
mycoides clusters including Mmm s.c. The Mmm s.c. specific amplicons were
further subjected to restriction fragment length polymorphism (RFLP) using
Asel restriction enzyme; Bands of 232 and 43 bp were seen. These findings
confirmed identification M. mycoides subsp. Mycoides sc- type strains of the
Sudan and ascertained their affiliation to the Mmm sc. morphotype as based
on PCR and restriction endonuclease cleavage.
Introduction
Mycoplasma mycoides subsp mycoides sc-type (Mmm sc) is the
aetiological agent of contagious bovine pleuropreumonia (CBPP); a serious
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disease of cattle (Dedieu el. al. 1994; FAO, 2003; Otto et al., 2006). CBPP
worldwide is highly contagious and poses threat to cattle industry. It is the only
bacterial disease included in the A-list of notifiable animal diseases of the Office
International des Epizooties (OIE). Economic impact of CBPP is great particularly
in Africa with mortality rate of 70% (Anja et al.1999). Mmm sc is one of the six
closely related Mycoplasma members of Mycoides cluster besides M. sp. Group
7; four in goats and sheep, (M.mycoides sub sp. Mycoides L.C. (Mmm L.C.), M.
mycoides subsp Capri, M. capricolum and M.capricolum subsp capripnumona(
Type F38) (Cottew et. al, 1987).
Conventional diagnosis of CBPP is mainly based on isolation and
identification of the causative agent and a number of serological tests each of
which has some limitations. Isolation of the causative agent is the most important
finding, as it is essential to demonstrate the presence of Mmm s.c. in the tissue
lesions (Cetinkaya, et al., 2003) .Sero-diagnosis of CBPP in the Sudan is based
mainly on the use of monoclonal antibody technique (SANCO/AH/R25, 2001).
In an attempt to improve the diagnosis, a rapid, specific and sensitive detection for
Mmm sc by PCR was investigated. PCR provides quick and accurate diagnosis
that saves time and overcomes difficulties of species identifications resulting from
interrelationship between the members of Mycoides cluster, The technique also
more sensitive than the other conventional used (Dedieu et al, 1994).
The aim of this study was to improve the laboratory diagnosis of CBPP at
Central Veterinary Research Laboratories Centre, Khartoum, Sudan using rapid
specific and sensitive molecular based techniques such as PCR.
Materials and Methods
Brain Heart Infusion (Difco) was used for cultivation of lyophilized
isolates (Razin, 1983; FAO, 1996).
Seven strains of Mmm sc isolated from different states of the Sudan were
used in this study (Table 1).KH3J was fully identified and used as a Sudanese
reference strain. The reference strain T1/44 was used as control. Two types of
oligoncleotide primers, Myc for Mycoides cluster as a control and MSC which is
specific for Mmm sc. The sequence of sense primers was: SCI (5ATA
CTTCTGTTCTAGTAATATG). The sequence of the ant-sense primer MSC2
(5'CTGATTATGATGACAGTGTGCA3). The sense primer Myc1
(5'TTCTAAATTTCTAGCCA3'). Anti-sense primer Myc2
(5'AATAAACTGTATTCTAGCCA3'). Asel restriction enzyme was used for
digestion of the aimplified product.
DNA extraction and PCR amplification were performed according to
Dedieu et al. (1994). The test was also carried out according to Dedieu et al
(1994). Old and recent isolates of Mmm s.c were amplified using automated
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thermal cycler. Specific aimplification was confirmed by restriction enzyme
digestion of the amplified product by Asel enzyme.
Table 1: Mmmsc-type old and recent strains from the Sudan.
Strain
Type
Year of State
designation
isolation
F
Old
1950
Darfur province (Fashir)
KH3J
"
1940
Southern Sudan (Malakal)
B
"
1988
Kordufan province
(Elobied)
KH1
Recent
2007
Khartoum state
KH2
"
2008
Khartoum state
W.N.
"
2007
While Nile State (Rabak)
GZ
"
2008
Gazira State
Results
The Myc primers detected a DNA sequence of 460 bp fragment from the 7
M mmsc strains examined and the +ve control one (T1/44). The Mmmsc specific
primer (Msc) targetted a DNA sequence of 460 bp (Fig. 1). Amplified extracted
DNA gave positive results confirming the specificity of MSC primers. Specificity
of selected the Msc primers was evaluated using the strains used in this study
and showed the 275 bp band that was detected in all tested 8 Mmm sc strains that
represented a large diversity of geographic origin (Fig.2). All the 7 local strains
and the control were treated with Asel endonuclease and showed 232 and 43 bp
(Fig. 3).
460bp

Fig. 1: PCR for Mmm sc strains using Myc primer a band of 460 bp fragment was observed
in all strains examined. M= marker 100 bp; T1/44:=positive control; C= negative
control.
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Fig. 2: PCR for Mmmsc strains using Msc primers; a 275 bp band was observed in
all strains. M= marker 100 bp., T1/44= positive control; C= negative control.
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Fig.3: Digestion of Mmm Sc by Ase1 restriction enzyme showing fragments of 232 bp
and 43 bp, M= Marker 100 bp; T1/44= Positive control

Discussions
Contagious bovine pleuropneumonia (CBPP) is a highly contagious
disease of cattle in most of the sub Saharan Africa, including the Sudan (FAO,
2003). It is ranked amongst the most serious livestock diseases by regional and
international authorities (Otto et al, 2006). Top priorities considered by FAO and
AU-IBAR were on research to improve diagnostic tests and vaccines production
for the control of CBPP (ILRI, 2010).
Clinically, CBPP may be confused with other pneumonic conditions
(bacterial, viral or other mycoplsmas). Therefore, diagnosis is somewhat
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confusing and sometimes difficult. A definitive diagnosis is made by isolation and
identification of the organism from tissues of sick, freshly dead or euthanized
animals but it is a time consuming. There is no single, conventional or serological
test that can detect all infected animals. However, approved serological tests such
as the complement fixation test (CFT) and the competitive cELISA are being
complex, regard the standardization and preparation of the required reagents. A
more sensitive and specific immunoblotting test has been developed and it is used
to confirm positive and negative cases. It requires an expert for analysis and it can
not be used for mass screening (Nicholas et al., 2000). Specific detection of Mmm
Sc can be achieved by the PCR. This technique is a sensitive and rapid (Dedieu, et
al., 1994). Although, Mmm Sc is considered as a homogeneous biotype, recent
molecular techniques have shown genetic differences among its strains (OIE,
2009).
Results obtained from this study by PCR proved the specificity of Mycprimer to the Mycoplasma that belongs to mycoides cluster group and the
specificity of Msc-primer to the Mmm sc. The Msc-primer used detected all Mmm
sc and the controls targeted a DNA sequences at 275 bp region. In order to
confirm the result obtained from our Msc-PCR within the mycoides cluster a
second PCR technique was applied using Myc-primmer targeting a DNA
sequences at 460- bp region. Therefore, M. mycoides-cluster strains that do not
belong to Mmm sc can be identified by both the Msc and Myc-PCR. Following
treatment of Mmm sc with Asel endonuclease, bands at about 232 and 43 bp were
observed. This finding is similar to those of Bashiraddin et al. (1994) and Dedieu
et al. (1994). The described PCR test allows direct detection of antigen and it
overcomes some shortcomings of the conventional tests, namely time-consuming,
cross-reaction and insensitivity.
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