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Abstract:

This study included 100 pregnant and non-pregnant patients infected with vaginitis who were attended
the hospital of maternity and children in Babylon province from January to May 2016. Only 25 isolates of
Streptococcus agalactiae (GBS) were isolates.

Sortase A enzyme were detected by using specific primer for PCR techniques and also found that all
GBS strain have sortase A enzyme, so this enzyme is consider as housekeeping enzyme.

Moreover, specific PCR primers were used for detection of CovR/S enzymes. It was found that
CovR/S was observed only in tow isolates of Group B streptococcus GBS strains.

The isolates have been examined to chick their ability to produce colonization factor antigens typel
(CFA/) . The finding showed that they revealed the ability to produce CFA/1 in the existence of D-
mannose and Vancomysin. Also, the isolates, have the ability to produce CFA/1 in the existence of D-
mannose without Vancomysin.

The capability of GBS isolates to produce Hemolysin in the presence of Vancomysin were studied. It
was found that there was no hemolysis in the presence of Vancomysin (except for one isolate), this will
give good sign for this antibiotic to reduce the ability of this bacteria to obtain iron from environment.
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Introduction: Streptococcus agalactiae or Group
B streptococcus (GBS) is known as a
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Gram-positive encapsulated bacterium that
described as a zoonotic organism. The
main site for colonization of these bacteria
are rectum and the vagina. Furthermore, it
has been proved that the colonization in
these areas is considered as a risk factor for
pregnant and newborn further infection [1].

The infection by GBS in pregnant
women causes bacteremia, endometritis
and chorioamnionitis. women colonized
with GBS in the period of pregnancy are at
an increasing risk of premature delivery
and stillbirths [2]. In non preghant women
GBS can lead to soft tissue and skin
infections, infection of joints, UTI and a
wide range of other presentation such as:
liver diseases, DM, cardiovascular diseases
and cancers [2].

One of the most virulence factors for
Streptococcus agalactiae that mediates in
wall anchoring are AB & C sortase
enzymes which have a major role in some
diseases like meningitis and neonatal sepsis
[3]. Among these enzymes are sortase A
which is considered as a housekeeping
sortases and was shown experimentally to
fix a lot of surface proteins [4].

The Cov S/R system (Control of
virulence Sensors and Regulators) that
expression from many GBS virulence
genes that leads to an increase or decrease
of virulence in this bacteria [5].

On the other hand the major
virulence enzyme associated with GBS so
fare identified are surface or secreted
components, involving colonization factor
antigen and B- hemolysin which promote
enhancing bacterial pathogenecity [6].
Aims of the study:

This studies aimed to Investigate
from some virulence factor such as
colonization factor antigen, hemolysin,
sortase A enzyme and COV R/S.

Patients and Methods:
Sample collection:

This study included 25 GBS isolated
from 100 pregnant and non-pregnant
women patients infected with vaginitis who
were admitted to hospital of maternity and
children in Babylon from January to May
2016.

In order to reach the final
identification, the isolates of GBS were
tested by staining with Gram stain and
traditional biochemical test [7],[8].

Detection of Sortase enzymes (A) and
CovR/S by PCR:

Bacterial DNA extract was used in
specific polymerase chain reactions as a
template for the detection of virulence
genes StrA and CovR/S. Bacterial DNA
were purified by wusing the wizard
minipreps DNA Kit (Geneaid-USA). A
primer was used for the amplification of a
fragment genes according to the references
mentioned in tables (1) and (2).

Table (1) Sequences of primers and PCR
conditions to detect genes of Sortase.

Sequences Size of conditions
Genes | of primers | product references
"o of PCR
(5-3) bp
TACTT 94°C
CCAAT 3min  1x
CCAATG 94°C
CATCTG 2min
STA | cTcaAA
CGAAAT 63°C
CACATA 1min 28x
72°C Khare,
500 1min et.al.,2010
TTATC
CACTT
CCAAT
SUA | GTTAA 72°C
AATGC 10min 1x
TTTTA
ATATCG
ACTCAT
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Table (2) Sequences of primers and PCR

conditions to detect genes of Cov R/S.
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H S Sequences .
Detec.tlon of amplified DNA prodqcts Cones of psrlégfcft conditions |
by using agarose gel electrophoresis: p(g{n;;s bp of PCR
Amplified production of PCR was
confirmed by agarose gel electrophoresis GCGTC Z?Sm?n
TAGAG 1x
[9]. A_\garose gel was prepared py s e
dissolving 2gm of agarose powder in CovR/S | GAAGG 30sec
8) i ili F TTGGT
100ml of TBE buffer (pH:8) in cEJOlImg GTAGA 5300
water bath, allowed to cool to 50°C and TGGG 1min
ethidium bromide at the concentration of 2,286 o
0.5mg/ml was added. 72°C
CGCGG 1min
] ATTCG
The comb was fixed at one end of the CovRIS | AAGCG
; i R ccTCT 72°C
tray for making wells used for loading CTTAT 5 1y
DNA sample. The agarose was powered CACCTC

gently into the tray, and allowed to solidify
at room temperature for 30 min. The comb
was then removed gently from the tray.

The tray was fixed in an electrophoresis
chamber which was filled with TBE buffer
covered the surface of the gel. 5ul of DNA
sample was transferred into the assigned
wells in agarose gel, and in one well we put
the 5ul DNA ladder mixed with 1ul of
loading buffer.

Colonization Factor Antigen (CFA/I):

After culturing the organism on
Tryptic soy agar and incubating it at 37°C
for 24hrs. , the agglutination between RBC
and bacteria occurs in the existence of D-
mannose [10].

Haemolysin production:

Hemolysin production was done by
inoculating a BAM (blood agar medium)
with isolated bacteria at 37°C for 24 hrs. .
Streptococcus agalactiae form a clear area
around the colonies, that refer to complete
hemolysis (B- hemolysis) [11].

Results and Discussion
Bacterial isolates:

Only 25 isolates of GBS were
obtained in this study which were isolated
from patients (pregnant and non-pregnant
women). All isolates were cultured in

Colombia agar media and aerobically
incubated at 37°C for 24hrs.

Detection of sortase A enzyme by
PCR:

Sortase A enzymes is detected by
specific PCR primers. It was observed that
sortase A was found in all GBS strains as

— -,

ladder 1 2 3 4 5 6 7

which found that nearly all Streptococcus
strains especially St .agalactiae and St.

500 bBYOgens have sortase A.
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Assemble of pili is done by distinct
mechanism in Streptococcus agalactiae
and most other Gram positive bacteria,
these mechanism including a trans
peptidase called sortase.

On the other hand , it was found
that sortase A enzyme existed in all GBS
isolates, this outcome may prove that
sortase A is a housekeeping enzyme
concerned with information of pili type
sortase and anchors pili to the cell wall
[13].
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was caused by derepression of Cyl E due to
CovR mutations.

Ladder 1 2 3 4

Figure (1) Gel electrophoresis of PCR
products of sortase (A)

i ) Figure (2) Gel electrophoresis of PCR
*1,2,3,4,5,6,7) GBS isolates with products of Cov R/S

positive result for sortase A

*@ , 3, 4,6) GBS isolates with negative
This results agrees with the results result.
obtained by [ who found that Srt A is
present as a housekeeping in all GBS
isolates.
Detection of CovR/S in all isolates of

*(2 , 5) GBS isolate with positive result
for Cov R/S.

_ Detection of Colonization Factor
S. agalactiae: Antigen (CFA/L):

The production of colonization factor
antigens type 1 (CFA/I) were tested for all
isolates and the results show that all strains
have the ability to produce CFA/1 in the
existence of D-mannose and with or

CovR/S enzymes are detected by
specific PCR primers. It was found that
CovR/S was observed in tow isolates of
GBS strains as show in Figure (2).

Although this gene is regulatory without Vancomycin table (3).
one and is responsible for regulation many
virulence genes, it was found that tow Table (3) Bacterial adherence in the
isolates possesses it and this may explain existence of D-mannose  and
that it is not ubiquitous, and the bacteria Vancomysin.

may have another regulatory genes that
may have the same function of Cov R/S.

Isolates number

However, the results obtained in
this study indicate the absence of Cov R/S
maker from most isolates and this may

because of high rate mutation of this gene Mannose+
in GBS as mentioned by Sendi [15] who bacteria +
found that mutation in Cov R may reduce RBC
the virulence of this bacteria. Mannose +

bacteria+
Sendi [15] found that isolates of GBS RBC+
bacteria recovered from patients with TSS Vancomysin
(toxic  shock  syndrome)  exhibited

phenotypically hyper-hemolytic, ~which Mannose+ bacteria+ RBC= +ve
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this means mannose resistance The ability of GBS isolates to produce

hemeagglutinin (MRHA).
Mannose+ bacteria+ RBC + Vancomysin=
+ve

this means mannose resistance
hemeagglutinin ~ with  this  antibiotic
(MRHA +van).

The results of this study reveal that

all isolates (100%) of GBS that have been
isolated from vagina have the ability to
express the colonization factor antigens
(CFA/N).
This factor is regarded as a fundimental
factor that causes attachment of bacteria to
cell targeted in the host, and their presence
point to the existence of cell surface
fimbrial antigens in the bacteria.

A similar pilus structure has also
been identified in GAS, and as in S.
agalactiae pili seem to be created by
protein of a sortase-mediated covalent
polymerization having the LPXTG motif
and fusion of accessory proteins to the
pilus backbone [16].

Sheen [17] reported that
Streptococcus agalactiae has shown the
ability to adhere and to invade vaginal
epithelial tissue .

Adherence of GBS and its invasion
were shown in both tissue culture and
whole organism infection. Attachment to
the extracellular matrix is consider an
essential factor in the creation of disease
and it is worthy to note that the highly
virulent clones demonstrate improved
attachment features, due to a union of a
unique surface protein [18].

Detection of Hemolysin:

In this study, all Streptococcus
agalactiae  isolates were identified
according to their ability to produce B-
hemolysis on human blood agar and it is
known that GBS produces narrow zone of
hemolysis which may confer the diagnosis
of this bacteria.
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hemolysin in the existence of Vancomysin
were studied. It was found that there was
no hemolysis in the presence of Van
(except for one isolate), this will give good
sign for this antibiotic to reduce the ability
of this bacteria to obtain iron from
environment.

However , in this study , all GBS
were positive for B-hemolysin in absence
of Vancomysin, as demonstrated in table
(4).

Table (4) Bacterial hemolysis in the
presence and absence of Vancomysin.

Isolates number
Assay

HREEER

bacteria +
+ Vancomysin +
bacteria+ RBC

These results are nearly a like with
the results obtained by Nizet [19] who
found that a hallmark of the S.agalactiae
phenotype is the appearance of J-
hemolysis surrounding colonies growing
on a plate of blood agar.

It's known that Hly is one of the most
essential factors for identification of GBS
which is characterized by It's being narrow
zone of hemolysis on blood agar.

The mechanism by which GBS is
capable of growing in limited iron is still to
be characterized, since strains of GBS can
grow in conditions of low iron and keep
acceptable levels of cytoplasmic iron.

However, study of GBS genome
shows two NRAMP (Natural Resistance-
Associated Macrophage Protein)
transporters ~ which  pump iron or
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manganese into the bacterial cell as well as
homologues of iron transport and uptake
[20].
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