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Abstract- DNA sequencing is the most conclusive method éoim (M protein gene) typing of
Sreptococcus pyogenes. This method is not a feasible approach in dewetppountries where streptococcal
infection is widespread among adults and childAdternatively the PCR-RFLP has the potential for dapi
screening of different types & pyogenes. To document themm type distribution ofS. pyogenes in a group
of patients suffering from pharyngitis, the restdn fragment length polymorphism (RFLP) profile 5@
isolates were analyzed. By using Hae Ill+ Hincllgdte digestion) and Dde | restriction enzymes askd
on RFLP, the profile patterns of the isolates wemagared. The analysis of data identified 15 distRiELP
patterns for Hae llI+ Hinc Il and 13 patterns fodeDl. They differ from each other by at least tiaad.
Although the number of isolates was not sufficientnake any epidemiological conclusion, but thelifig
demonstrated that tt& pyogenes population among pateints was heterogeneous. Ragate: PCR method,
we managed to improve the results by modificatib@BC protocol in three different ways. This studyswa
conducted in normal circumstances when pharyngiis at the peak seasonal incident. Howearam
amplicon restriction digest analysis is a valuatolel for rapid analysis o& pyogenes infection in more
important situation like outbreaks and in seledyge of study like consideration of nosocomial atien.
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Introduction feasible approach especially in developing cousitf).
To circumvent sequence analysis, them specific
Infections caused b§reptococcus pyogenes - group A amplicon can be subjected to restriction fragmeaotile
strepeococci (GAS), may lead to a spectrum of dsea  (8).
ranging from benign condition such as impetigogwes In present study, themm typing was settled for 50
invasive diseases and serious non-suppurative eque strains of S pyogenes. During conducting the
(1). experiment, we came up with three methods resuiting
GAS surface structure (including its M protein) auats lower costs and better outcome.

for several bacterium determinants of virulence Er

more than 70 years, serotyping of M antigens hambe Materialsand M ethods

the primary basis for strain classification,

epidemiological data interpretation and informatiamm Bacterial stains

pathogenesis (3). The problems associated witiMthe A total of 50S. pyogenes strains were analyzed. These
serotyping are the limitation of different M typstisera were recovered from throat cultures of 519 patierits
and high rate of non typeable strains (4-8). Adesna pharyngitis in a cross sectional study during 20084
DNA sequencing technology in the late 20th century in Kerman, south-east of Iran (10). TBe pyogenes
have resulted in developing of a method for strains were identefied as beinf-hemolytic, catalase

determination of M genotypeerfim gene) (9).emm neg., VP negative, BC sensitive, PYR positive, Gram
amplicon sequence analysis is a valuable tool dpidr positive cocci (10,11). Fevp-hemolytic streptococci,
analysis of outbreaks and other significant sitrati(8). namely group Gequisimilis, anginosus and group G

However, performance @nm gene sequencing is not a  were tested concurrently. They were isolated froroat
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cultures of some other patients with acute phatiggi
too.

Standard strains

S Pyogenes, ATCC: 8668 was incorporated as the
positive control andEnterococcus feacalis, NCTC: 8213
as the negative control. Two M known serotypes, M1
and M3 strains (kindly provided by Pasteur Insétut
Tehran-Iran) were tested too.

emm typing

The emm analysis was a modified procedure of that
conducted by Beal et al (12). For DNA extractior)- 1
20 colonies from an overnight culture on Sheep dbloo
agar (SBA) were picked up and suspended in 4800

min, 70 volts for 20-30 min and 60 volts for 60 m#t
the end The gel was rinsed with tap water and
photographed under UV in Gel Doc (UV | doc- France)

RFL P of emm amplicons

The emm amplicons in 15-20 pL of PCR product
were double digested by 0.25-0.5 uL of Hae Il Addi
Il (BioLab, New England) and Dde | (Biolab, New
England) seperately. The period of digestion wad ~1
hours at 37°C (11).

Results

The size ofemm amplicons were in the range of 800-
1500 bp (Figure 1). Using one pair of CDC

sterile 0.85% NaCl. Then the suspension was hedted arecommended primers (mentioned before) could not

70° C for 15 min and spun down for 2 min by micro-
fuge technique. The pellets were re-suspended inlL50
sterile TE (Tris-EDTA) and incubated at 37°C with
Mutanolysin (10uL) and Hyaloronidase (gL) ( Sigma-
USA) for 30 min (12).

Because of low DNA product and according to
personal experiences, the Mutanolysin was repldyed
magnetic energy of microwave (defrost power: 2 fain
three cycles with 2 min gap between each cyclederAf
heating in 100°C for 10 min, the supernatant oftl/sa
was used immediately for PCR (12).

Polymer ase chain reaction-PCR

The emm genes were amplified by using the
following primers (12). tattc(c/g)gcttagaaattaa,dan
gcaagttcttcagcttgtttt (Primm, Italy) 0.2 puL of eadlhe
PCR reaction mixture (20pL) was consisted of 10 pL
10X buffer containing 15mMol MgCI2 (Sinagen, Iran),
2 uL of d NTP (Bioron, GmbH), 0.5 uL Taq (3 u/pL)
(FAZA, Iran), 8.2 plLdHo and 0.5 pL of lysate
supernatant (12).

Again due to insufficient or absence of producg th
above mixture was replaced by lyophilized PCR premix
kit (BioNeer, Korea) and the amount of template was
increased from 0.5 to 4 pL. The modified selected
condition led to much better results.

Amplification of gene was performed in a PCR
thermal cycler (MWG, Germany) using the cycle
parameters given on CDC website: Denaturation at
94°C, annealing at 46.5°C, and extension at 72°C (11
12).

The PCR products were analyzed by gel
electrophoresis in a 2.5-3% agarose gel (EurobBGM
using a 100 bp ladder (bioLabs, New England).
According to our trial they were run at 80 volts &

166 Acta Medica Iranica, Vol. 47, No. 3 (2009)

yield any amplicon for 2 (4%) of isolates, n23 gt
These two isolates were documentedsagyogenes by
PYR and other standard biochemical tests before.

The analysis of double digestion with Haelll+
Hincll, identified 15 distinct RFLP patterns. They
differed from one another by at least single band.
(Figure 2). All strains were sorted up according to
comparison of detected bands by gel electrophoresis
(Table 1). Among 50 isolates, the most prevakmm
type was group 1 with sixteen members. Their RFLP
patterns were resembled to the standard strailowfed
by group 2 with nine members. Group 2 were resethble
to M3 serotype. The Haelll+ Hincll restriction emags
could not digest three amplicons related to isslat@0,
b70 and b89. All tests (with exceptional resultgrev
repeated at least for 3 times. Thirteen RFLP pagtern
were the outcome of using Dde | restriction enzyme
(Figure 3) According to the same categories theyewe
set in table 2. Again the most prevalent was grbup
(similar to standard strain) with eighteen members.

Figure 1. PCR product of emm gene of some S. pyogenes
strains.
The size of amplicons were ~800-1500 bh. L:ladder
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Figure 2. PCR-RFLP patterns of emm gene, extracted from Senexjafter Haelll+Hincll double digest. L:ladder

The second most prevalent was group 2 with ten serological test of M protein antigens (12). Thenstard
members resembling the M3 serotype. Dde | also was serotyping methods indicate that the majority of S5A

not able to digest the amplicons of p6 and n23.

The distribution of 40 out of 50 (80%) digested
amplicons by Hae lll+ Hinc Il and Dde | between
categoris were similar to each other.

Discussion
More than 90% of all streptococcal infections aaased

by S pyogenes (group A streptococci -GAS) (8). Strains
differentiation of S, pyogenes, has been based on the

isolates are M non-typeable (MNT). More confidently
the PCR-RFLP analysis has the potential for rapid
screening of different GA®mm genes that encode M
surface proteins (5). We performesinm typing of
streptococcal isolates by PCR-RFLP. According to the
results, no amplicon was detected fremm gene PCR

of PYR negative (group C or G)B-hemolytic
streptococci. However, Allon and Nchnitzer havetgot
emm amplicons from some group G streptococci by
PCR (13, 14).

Table 1. The category of PCR-RFLP pattern of isolates, dodijested with Haelll+Hincll. Numbering of each gpodoes not
show any special character. The code of each &wlas chosen by using the first letter of patigsitssician name+chain number.

Group  No. of Detected bands  Range size of band (bp) Members
1 3 ~226~700 Standarde strain, d21, d22, d25, b64, b74, b&d6, b168,
b201, b267, b268, b293, b296, b299, b300
2 3 ~136~900 Control stain M3, p13, d14, d16, d30, b85, b1286, b276
3 2 <400, 400 p7, d29, d69, b72
4 2 200, 800 Blood, synovial, n16
5 No digestion d60, b70, b89
6 3 156-350 d65, b129
7 4 106-~400 b78, b183
8 No amplication --- p6, n23
9 3 200-450 Control strain M1, b242
10 2 700,800 b54, b75
11 3 ~186320 d72
12 5 ~126~800 b278
13 4 ~126~400 b279
14 3 ~186+1000 n54
15 4 106~900 di7
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Table 2. The category of PCR-RFLP pattern of isolates, dégkstith Dde |. Numbering of each group does notwshoy special
character. The code of each isolate was chosesihy the first letter of patient's physician nanteain number.

Group  No. of Detected bands ~ Range size of band (bp) Members

1 8 < 106-~250 Standard strain, d17, d21, d22, d25, n54, bg4, b87, b106,
b168, b201, b267, b268, b293, b296, b299, b300

2 6 <100~~280 Control strain M3, p13, d14, d16, d30, b85,H P66, b276,
b279

3 7 < 106-~300 p7, d29, d69, b54, b129

4 8 < 106-400 Blood, n16

5 5 < 106-~220 déo, b72

6 5 < 106-300 dg9

7 4 ~80~200 b78, b183

8 No amplification - p6, n23

9 3 ~706~300 Control strain M1, d65, b242, synovial

10 5 < 106-300 b75

11 6 < 106-~280 d72

12 7 < 106-~250 b278

13 5 < 106-~220 b70

Further more, we did not obtaine any amplicon from about 80% of isolates in double digestion with Hael
2 (4%) of S pyogenes isolates even after 4 times Hincll and Dde | were similar.

repetition of PCR. In CDC protocol a pair of alternativ The present study was performed in a normal
primers (MF2 and MR1) have been recommended for situation, when pharyngitis was at the peak sedsona
this rare situation (11). They were not availalsleour incident. However GAS infections may be associated

lab. For the first time in Iran, this molecular dyu with introduction or re-appearance of individualtjypes
demonstrated a heterogeneous population consisfing within a population (13-15). To date a total of 117
differentemm genotypes of. pyogenes among patients  validatedemm types have been documented (16).

with pharyngitis. The PCR-RFLP categories status of

Figure 3. PCR-RFLP patterns of emm gene, extracted from Senemafter Dde diges. L:ladder
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Basically, the emm amplicon restriction digest

analysis is a valuable tool for rapid analysis ofboeak
situation or selected types of study such as ceraiibn

of

nosocomial infections. The PCR-RFLP can
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4. Yoonim N, Olive C, Pruksachatkunakorn C, Good MF,
Pruksakorn S. M protein typing of Thai group A
streptococcal isolates by PCR-Restriction fragmengtte
polymorphism analysis. BMC Microbiol 2005; 5: 63.

differentiate outbreak-related strains from contem- 5. Pruksakorn S, Sittisombut N, Phornphutkul C,

poraneous background strains of the same M serotype

(17).

because of poor PCR products (13-18), we had to make

On the subject of amplification ofmm gene,

Pruksachatkunakorn C, Good MF, Brandt E.
Epidemiological analysis of non-M-typeable group A
Streptococcus isolates from a Thai population irnthesn
Thailand. J Clin Microbiol 2000; 38(3): 1250-4.

some modification on CDC protocol after about 100 6. Jasir A, Tanna A, Noorani A, Mirsalehian A, Efgiou A,
tests. These changes were the enhancement of tyuanti

of

template amount, use of PCR premix Kit instead of

master mixture, and replacing of Mutanolysin by
electrical power of microwave instrument. The latte
also provides a cheaper cost of examination. Inlar
the microwave is used for melting the agarose. &hre
above mentioned changes led to much better results.
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