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Comparative Study of Pathogenic Factors of Mycoplasma
agalactiae lsolates
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ABSTRACT

Protein profiles of selected M. agalactiae isolates of goats were carried out, it was clear that there were variations between selected strains.
There was a similarity only in two monomorphic bands which were about 57 kDa and about 29 kDa. In addition to 6 polymorphic bands
which were 113 kDa, 87 kDa, 75 kDa, 49kDa, 43 kDa and 36 kDa. There were 7 unique protein bands for each strain, 121 kDa (PG2), 108 kDa
(strain 2), 91 kDa (PG2), 70 kDa (strain 2), 65 kDa (PG2), 63 kDa (strain 3) and 35 kDa (strain 2). On the other hand, results of the Western
blot test revealed that reference strain 1 and strain 4 had immunogenic bands at Molecular weight of 57 kDa and 49 kDa. The strain 2 had
immunogenic bands at M. wt of 57 kDa and 46 kDa. The strain 3 which recovered from normal caprine milk had not the immunogenic band.

Keywords: Protein profile; Immunogenic band; Antigenic characterization

Introduction

Studies on protein and antigenic characterization
must be conducted in order to choose the strains
for vaccine preparation against M. agalactiae [1].
Contini et al. described highly immunogenic
surface lipoproteins of Mycoplasma agalactiae
in the range 45-55 kDa [2]. Bergonier et al.
reported that variable expression has been
demonstrated by monoclonal antibodies
in a low kDa range surface proteins of M.
agalactiae strains [3]. Solsona et al. studied the
genomic, protein profile and antigenic profile
of Mycoplasma agalactiae isolates from different
geographic areas in France using pulsed-field
gel electrophoresis, sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE)
and immunoblotting [4]. They observed that
M. agalactiae appeared to be genetically stable
but antigenically variable in addition to that
they could not identify any particular difference
between virulent and “supposedly” a virulent
strains. They claimed that antigenic variability
was to some extent related to the geographic
origin of the strains and was of less importance
than the variability of the phylogenetically similar
species M. bovis. They concluded that this more

limited variability could result either from very
special socio-economic conditions (quite isolated
enzootic areas without any outside exchange)
or from really different genetic determinisms.
Tola et al. investigated the genomic variability
of 81 Mycoplasma agalactiae isolates from
different Italian outbreaks using pulsed field
gel electrophoresis, to compare its results with
the protein and antigenic profiles obtained
on sodium dodecyl sulfate-polyacrylamide
(SDS-PAGE) and on

immunoblotting [5]. They reported that isolates

gel  electrophoresis

were all similar without intraspecific differences
by genetic analysis and this homogeneity was
confirmed by immunoblotting. 80 and 50 kDa
antigens were present in all strains analyzed. Tola
et al. demonstrated that highly immunogenic
surface lipoproteins of Mycoplasma agalactiae in
the range of 45-55 kDa. Therefore, the protein
and antigenic profiles of the M. agalactiae strains
(reference strain and three representative local
field isolates of M. agalactiae, two from diseased
goats, strains 2, 4 and strain 3 which recovered
from apparently healthy goat) were analyzed
using SDS-PAGE and Western blot test [6].
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Materials and Methods

e Strains M. agalactiae strains (reference strain
and three representative local field isolates
of M. agalactiae, two from diseased goats,
strains 2, 4 and strain 3 which recovered from
apparently healthy goat) were analyzed using
SDS-PAGE and Western blot test

* Determination of total protein concentration
of M. agalactiae antigen [7]

e Protein analysis of M. agalactiae isolates by
SDS-PAGE (8]

* Western blot of M. agalactiae isolates [9]

Results and Discussion

Concerning the SDS-PAGE, the reference strain
PG2 (strain 1) in addition to three selected local
isolates of M. agalactiae (strain 2 isolated from
diseased goats, strain 3 isolated from apparently
healthy animal and strain 4 isolated from
diseased goat) were subjected to SDS-PAGE for
investigation of protein profile as shown Figure 1
and Table 1 for protein analysis. It was clear that
there was variation between protein profiles of
the selected strains. This observation was in good
agreement with the study of De-la Fe et al. who

reported that comparing electrophoretic whole-
cell protein profiles of M. agalactiae isolates
showed antigenic variability to an extent not
observed by other workers [10]. These results
could be due to the sophisticated mechanism
of mycoplasmas to vary the antigenic repertoire
of their cell surface, overcoming differences in
the expression of surface proteins, and which is
used to circumvent the host immune system [11-
14]. On the other hand, a 55 kDa protein band
described as one of the most constant proteins
of M. agalactiae [15,16]. This presumably
corresponded to the common monomorphic
band reported in the present investigation and
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Figure 1: Protein profile of M. agalactiae.

Table 1: Analysis of protein profile of local and reference strains of M. agalactiae by using SDS-PAGE.

Lane Marker Lane 1 Lane 2 Lane3 Lane 4
Row | M.t Mo':)ei:ity M. wt. M::ill'ity M. wt. Molfoei:ity M. wt. Mo':)ei:ity M. wt. Molfoei:ity
1 250000 | 0.1937

2 1217543 | 0.2617

3 130000 = 0.2395 113468.5 0.2664 | 113468.5  0.2664
4 108363.2 | 0.2814

5 95000 = 0.3028 | 91463.25 | 0.3146

6 87875.09 | 0.3233 | 87875.09  0.3233
7 72000 0.366 75140.34 | 03609 | 75140.34  0.3609
8 70718.24 | 03771

9 65456.27 = 0.3992

10 63597.22 | 0.4079

1 55000 @ 0.4601 | 57017.86 0.4433 | 57017.86 = 0.4433 | 57017.86 | 0.4433 57017.86 0.4433
12 49942.72 | 0.4917 49942.72 | 0.4917 | 49942.72 | 0.4917
13 46800.86 0.5178

14 4361235 | 0.5483 4361235 0.5483
15 36000 = 0.6522 | 36974.1 | 0.6284 36974.1 | 0.6284
16 35072.41 | 0.6569

17 28000 = 0.7913 | 29193.92 | 0.7688 | 29193.92 | 0.7688 | 29193.92 | 0.7688  29193.92 0.7688
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having an apparent molecular weight of 57 kDa.
Another monomorphic protein band was seen at
29 kDa. The same band was observed by Solsona
etal. who stated that however protein profile of M.
agalactiae clearly appeared fairly homogeneous,
but this protein homogeneity seemed to be
in contradiction with the great antigenic
heterogeneity revealed by immunoblotting. In
addition to 6 polymorphic protein bands which
were observed at 113 kDa, 87 k Da, 75 k Da, 49
kDa, 43 kDa and 36 kDa, as shown in Table 1,
which simulate what was observed by Firouzi et
al. who studied the protein profiles of three local
strains of M. agalactiae in Iran. In the present
study, there were 7 unique protein bands for
each strain as shown in Table 2, 121 kDa (PG2),
108 kDa (strain 2), 91 kDa (PG2), 70 kDa
(strain 2), 65 kDa (PG2), 63 kDa (strain 3) and
35 kDa (strain 2). Data collected in the present
investigation revealed a high degree of protein
variability among the selected local strains of M.
agalactiae. Glew et al. characterized a multigene
family (vspma genes) undergoing high-frequency
DNA rearrangements and coding for abundant
variable surface proteins that are subject to
phase and size variation in M. agalactiae [17].
Consequently, the observed polymorphic pattern
in the protein profile of the selected strains was
related to the genetic polymorphism in vspma
genes. Thus, the finding of stable, specific and
strongly immunogenic antigens using Western
blot test is necessary in order to improve
detection, identification and vaccine elaboration
against this agent [18]. In the immunoblotting
study, the immunogenic proteins were found
in a molecular weight range between 46 and 57
kDa which was more concordant with results
obtained by Tola et al. 1997, who detected the
major immunogenic proteins between 40 and
90 kDa, but in contrast to findings of Solsona et
al. 1996 who reported a molecular weight range
between 25 and 36 kDa [4,5]. These authors also
observed some correlation between the antigenic
profiles of French M. agalactiae strains and their
geographical origin. Such a relationship could
not be derived from the data of the present study.
Western blotting with pooled sera collected
from natural infected goats with M. agalactiae
detected expression of three immunodominant
protein bands (46, 49 and 57 kDa) as shown in
Figure 2 and Table 2 which agree with Levisohn
et al., who detected three immunogenic bands

at molecular weight of 41, 47 and 50 kDa of

Isolates
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Figure 2: Immunogenic protein bands of M. agalactiae.

Table 2: The molecular weight (kDa) of

immunogenic bands revealed by Western blot

Lane 1 Lane 2 Lane 3 Lane 4
IPGZ Strain 2 Strain 3 Strain 4
57017.86 57017.86 - 57017.86
49942.72 46800.86 - 49942.72

their local M. agalactiae isolates. In the present
work, the reference strain and strain 4 had
immunogenic bands at M. wt of 57 kDa and
49 kDa [19]. The strain 2 had immunogenic
bands at M. wt of 57 kDa and 46 kDa as shown
in Figure 2 and Table 2. On the other hand,
strain 3 which recovered from normal caprine
milk, had not any immunogenic band. Recently
it was considered that the immunogenic bands
in a molecular weight range between 45 and
55 kDa were expressed as P48 which was
described as an invariable, constantly expressed,
immunodominant, surface lipoprotein and
belongs to the basic membrane protein family
(virulent factor of M. agalactiae) [20]. They
added that the P48 does not fall in the size range
of variable surface antigens and mechanisms
of variation, such as inversion, insertion,
repetition of polymeric sequences, frameshift
mutations, have not been found at the genetic
level. By analogy with the homologous P48 of
M. fermentans, this lipoprotein plays a
fundamental immunomodulating role during
early infection [21,22]. It had been proven to
be associated with high levels of specificity and
sensitivity [23]. In the present investigation, the
absence of P48 from strain 3 which recovered
from normal caprine milk, supports the finding
that P48 is a characteristic for virulent strains
of M. agalactiae. P48 represents an interesting
antigen for further studies on virulence of
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M. agalactiae. From this point, it was clear that
the two local isolates from diseased animals
(strains 2 and 4) have virulent factors in their
antigenic structure. Thus, it was considered as
good candidates for vaccine preparation against
M. agalactiae infection. M, Marker, lane 1
(strain 1) reference strain of M. agalactiae (PG2),
lane 2 (strain 2) M. agalactiae local isolate
recovered from diseased animal), lane 3 (strain
3) M. agalactiae local isolate recovered from
app. healthy animal) and lane 4 (strain 4) M.
agalactiae local isolate recovered from diseased
animal.

M, Marker, lane 1 (strain 1) reference strain
of M. agalactine (PG2), lane 2 (strain 2)
M. agalactize local isolate recovered from
diseased animal), lane 3 (strain 3) M. agalactiae

local isolate recovered from app. healthy animal)
and lane 4 (strain 4) M. agalactiae local isolate
recovered from diseased animal.

Conclusion

Results of the Western blot test revealed that
reference strain 1 and strain 4 had immunogenic
bands at Molecular weight of 57 kDa and 49
kDa. The strain 2 had immunogenic bands at M.
wt of 57 kDa and 46 kDa. The strain 3 which
recovered from normal caprine milk had not the
immunogenic band. From this point, it was clear
that the two local isolates from diseased animals
(strains 2 and 4) have virulent factors in their
antigenic structure. Thus, it was considered as
good candidates for vaccine preparation against
M. agalactiae infection.
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