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Streptococcus pyogenes (S. pyogenes) is a
Gram-positive bacterium tainting the upper
respiratory tract, such as the tonsils and pharynx,
and it also induces post-infection diseases such as
rheumatic fever and glomerulonephritisS.
Infection caused by group A streptococcus (GAS)
may contribute to a spectrum of diseases such as
superficial infection of the upper respiratory tract
and of the skin resulting to pharyngitis and
impetigo, respectively?.

The spreading of GAS strains and the
virulence factors related with the various strains
are not stable over time!3. S. pyogenes is
distinguished from other Streptococcus by its
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Streptococcus pyogenes (S. pyogenes ) is a Gram-
positive bacterium tainting the upper respiratory tract,
such as the tonsils and pharynx, and it also induces
post-infection diseases such as rheumatic fever and
glomerulonephritis. The study aim was to compare
between different methods for detection and
identification of S. pyogenes from Ear, nose and throat
(ENT) patients. A total of 10 (ten) S. pyogenes strains
were analyzed, these were recovered from throat
cultures of 150 patients with (ENT). Identification of
bacteria carry out depending on the conventional
biochemical tests, Strepto System 9R, using universal
PCR primer, followed by RFLP, and finally amplification
of the specific genes which included spy 1258 and
dnase B. The molecular methods shows, that all S.
pyogenes isolates contains dnase B and Spy 1258
genes and found to be absent in the non pyogenic
streptococci.

PCR; Group A Streptococcus, RFLP;
dnaseB; spy1258; 16S rRNA.

ability to completely lyse red cells (So called beta
hemolysis) on sheep blood agar, in contrast to
other Streptococcus that only exhibit partial or no
lysis of red cells. In addition the presence of
pyrrolidonylary lamidase in GAS has been used for
diagnostic purposes®.

Polymerase chain reaction (PCR) methods
have the necessary means to detect small
quantities of pathogen (even dead ones). There
are various schemes to PCR amplification of
bacterial DNA in clinical samples. The first
depending on usage of species-specific primers.
This method misses the ability to detect bacterial
infection definitely’®. The second approach
involves amplification of sequences persist in all
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bacteria based on universal sequences common in
bacterial?2. A number of primer systems for 16S
bacterial rRNA detection have been accomplished
but they differ in focus to examinant clinical
material and pathogenss.

Dnase B gene seems to be both existing in all
S.pyogenes and also unique to this organism?29.

Liu et al. (2005) described Spy 1258 gene that is
uniquely lay out in the S.pyogenes. Application of
PCR primer formed from this gene facilitated
amplification of DNA fragment from S.pyogenes
only, but not from other species of the genus
Streptococcus and common bacteria®.

Amplification and sequence analysis of the 16S
rRNA gene can be applied to determine and
identify bacteria in clinical samples®.

The discovery of PCR and DNA sequencing,
comparisons of the gene sequences of bacterial
species have revealed that the 16S rRNA gene is
highly conserved within a species and among
species of the same genus and thus can be used as
the new “gold standard” for species-level
identification of bacterial62l. rRNA gene RFLP
analysis, or ribotyping, has been expandly used to
characterize bacteria for epidemiologic and
taxonomic purposes?.

The rRNA gene Restraction Fragments Length
Polymorphisam (RFLP) analysis, or ribotyping,
has been expandly used to qualify bacteria for
epidemiologic and taxonomic determination3.
Numerous studies revealed that ribotyping was a
stable, reproducible, and widely applicable typing
system for determining the molecular
epidemiology of genetically diverse bacteriall.

The main goal of this study to compare between
different methods for detection and identification
of S.pyogenes from (ENT) patients.

Genes Primer sequence
5' >3
16 rRNA (U1)F5'CCAGCAGCCGCGG TAATACG-3',
(U2)R5'-ATC G G TTACCT TG TTACGACTTC3'
Spy1258 1F:5 AAAGACCGCCTTAACCACCT 3
1R:5 TGGCAAGGTAAACTTCTAAAGCA 3
dnas B F 5TGATTC CAAGAG CTGTCGTG 3

R 5TGG TGT AGCCATTAG CTGTGTT 3
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A total of 10 S.pyogenes strains were analyzed.
These were recovered from throat cultures of 150
patients with (ENT). A cross sectional study
during 26/10/2013- 26/1/2014 in Karbala city,
Iraq.

For each patient, throat swabs obtained were
transported to the Karbala child's hospital lab by
using the transport media, then inoculated on
MacConkeys, 5% blood and chocolate agar after
that incubated at 37°C in 5% CO; atmosphere.
Gram stain was performed on all specimens and
all samples subjected to the conventional methods
of Streptococcus identification, which including:
hemolysis and catalase test.

(Ref 72540-79540)

STREPTO  SYSTEM 9R  allows the
identification of streptococci by biochemical tests
performed in wells containing culture media with
specific substrates. The combination of positive
and negative reactions allows to build up a code
number which identifies bacteria by using the
Codes Table that provided with this system.

Chromosomal DNA was extracted from fresh
overnight culture grown in a nutrient broth at
37°C, using a GenEluteTM Bacterial Genomic DNA
Kit (Sigma).

Single plex was used in this study, 5ul of
master mix (Gene All, Korea), 3ul of each primer, 5
ul of template DNA and 4 pl of deionised water
mixed in 20 pl of total reaction volume.
Amplification reactions were performed in an
automated thermocycler (Clever Scientific/UK)
apparatus.

Product size References

996 bp (Kalghatgi et al., 2008; Lu et al., 2000;
Nilsson et al., 2003; Rahmani et al.,
2006)7,10,15,17

407 bp (Dunne et al., 2013; Liu et al., 2005;

Schabauer et al., 2014)4’9’19

(Slinger et al., 2011)20
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Amplification was performed in an automated thermocycler, programmed as the follow.

16S rRNA gene Spy1258 gene Dnase B Base

Cycle Temperature Time Cycle Temperature Time Cycle Temperature Time

1 cycle 94°C 10 sec lcycle 95°C 5 min 1 cycle 95 °C 5 min
94°C 20 sec 95 °C 30 sec 95 °C 10 sec

35 58°C 20 sec 35cycle 64 °C 30 sec 40cycle  60°C 10 sec

cycle 72°C 1 min 72°C 45 sec 72°C 10 sec

lcycle 72°C 10 min leycle  72°C 2 min lcycle  72°C 10 min
4°C Hold 4°C Hold 4°C Hold

After incubation for 2 hours at 37 °C, the digested
Ten microlitter of each PCR product (16S rRNA  DNA was electrophoresed on 2% agarose gel“.
gene) was digested with 3U/ul of Haelll enzyme.

collected from ENT infectious were characterized

by preliminary tests, cultivating on selective

media and standard biochemical tests. Based on

the conventional biochemical tests, the organism

10 (ten) different strains of Streptococcus Was characterized as Streptococcus pyogenes. The
pyogenes with pathogenic characters were results were shown in table 2.

Isolate no. Growthon on Hemolysis Catalase Gram stain Bacitracin
type test and shap cell disk test
MaCconky Blood Choclet
1,2,7 -ve +ve +ve B -ve G™ cocci Resistant
3,4,5,6,8,9, -ve +ve +ve B -ve G™ cocci Sensitive
10, 11,12,13
Isolates no. Codic no. Microorganism
. . 1 350 E.faecalis
According to the Strepto System 9R, the strains of 340 E. faecalis
Streptococcus were identified. The results were 3,4,5,6,8,9,10,11, 12, 102 S.pyogenes
shown in table 3 and fig. 1. 13
7 010 S.salivarius

Amplification of the
16S rRNA gene of S
pyogenes isolates with
primer designated Uland
U2 showed these all DNA
samples generated a PCR
product of the expected
size (996 bp) and a
nonspecific band of 160
bp was produced (Figure
2).
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The size of amplicons
was about 996 bp. A
band of
approximately 160
bp is also seen, this
band may be the
result of non specific
amplification.

Using universal PCR
primer, followed by
RFLP considered as
simply and
sensitively method
for detection and
identification of
bacteria’? hence by
using PCR primer
that is targeted at
conserved region of
16 S rRNA genes, it is
possible  detecting
DNA of almost any

bacteria and identification of the bacterium is done by restriction endonuclease digestion!® or
nucleotide sequencing of the PCR product (Harris & Hartly, 2003)22. The advantage of amplification of
conserved region in different bacteria by the universal primer compared with using universal PCR
technique of DNA sequencing or probe hybridization that used one set of primer instated of used several

sets of primer for detection and identification?.

This study aimed to establish an alternative method of identifying bacteria by means of universal
PCR followed by RFLP and compare it with conventional method of culture and identify by strepto 9
reaction systems. Thus The PCR products were digested with Healll, S. pyogenes produced four bands at
460bp,330bp,135bp and 95bp, while S. faecalis produced two bands at 460bp and 135bp, and S.

salivarius produced two bands at 460bp and 200bp (Fig. 3 & 4) .

L12345¢67¢891011213

3000 bp s
2000 bp s
1500 bp e

1000 bp '
500 b :
200 by -
300 bp SN

200bp
100 bp
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The PCR product
from different species
of Streptococcus
genus had different
restriction patterns,
while PCR products
from different
isolates of the same
species had a similar
restriction pattern.
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Rahmani et al.
(2006) was
showed there have
no change in RFLP
patterns of local
(Iranian) isolates in
comparison  with
ATCC standard
bacteria, thus when
compare resulted
in recent study
with resulted from
pervious study,
were concluded the
RFLP pattern of
examined bacteria
under study was
the same RFLP
pattern of ATCC
also?7.

Using spy1258F
and spy1258R in
PCR was observed
that a specific DNA
fragment of the
expected size
(450bp) was
generated from all
S .pyogenes except
one isolate was
documented as S.
pyogenes by
biochemical tests
and  strepto 9
reaction before, but
not from non

pyogenes
streptococci  (Fig.
5).

This result
agreed with each of
Liu et al. (2005),
Dunne et al. (2013)
and Schabauer et
al. (2014). All of

these studies showed the gene Spy 1258, specific for S.pyogenes only, but not from other species of the

genus Streptococcus and common bacteria®*19,

When specific primers of the dnase B gene used in PCR amplification, a specific fragment of the
140bp amplicon was generated from all S. pyogenes isolates except one isolate, S. salivarius and S.

faecalis didn’t generate a PCR product (Fig. 6).
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