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Group A streptococcus (GAYS) is one of important pathogens in human
infections. There are many evidence suggested that the M protein plays as major
virulence factor in the streptococcal infection. The serotype of M protein also
correlates with the severity of disease. The M protein is responsible for the
bacterium’s capacity to resist phagocytosis. The coil-coil structure of M
protein has their N-terminal ends protruding outwards from the cell. The
hypervariable regions of N terminal are highly heterogeneous and encode for the
serotype specificity used for the M-typing system developed by Dr. Lancefield
in 1928. Currently, more than 100 M serotypes have been named. Producing
type-specific M-typing antisera is difficult and specialized; so far M-typing
antisera are not cover all known M serotypes; no attempt has ever been made to
produce them commercially. In this proposal, M protein gene sequencing, and
pulsed field gel electrophoresis (PFGE) were examined to determine the emm
gene and chromosomal pattern of GAS from southern Taiwan.

A total of 143 clinical isolates of GAS collected in a university hospital.
Twenty two PFGE patterns and 13 emm sequence types which included emmi,
emmd, emm/, emm9, emm12, emm13, emm25, emm50, emmb8, emm71, emm/5,
emm7/7 and emm PT180 were obtanied. Harbored by 50.3% and 16.8 % of the
143 isolates, emml and emm12 were most common, while the emm types were
rare. High proportions of the isolates associated necrotizing fasciitis, cellulites,
bacteremia, scarlet fever and upper respiratory tract infection. The 73 emml
isolates displayed 19 different PFGE patterns. One, nine and 21 PFGE patterns
were found among the isolates associated with scarlet fever and upper

respiratory tract infection. In addition  one PFGE pattern and twelve PFGE

pattern were associated with cellulites. Eight isolates of necrotizing fasciitis

were distributed in 3 emm types and 5 different PFGE patterns. The present



study indicates genomic diversity among GAS isolates and mgor emm types

were emm 1 and emm 12 in southern Taiwan.

Key words. Group A streptococcus, emm gene, epidemiology, pulsed field gel

electrophoresis
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Bacteria strains

(A disc, PYR test) -70

Extraction of genomic DNA™

10 ml TSBY (Tryptic soy broth , Yeast extract)

37°C 10 pg/ml Mutanolysin - 5 mg/ml
Lysozyme 37°C 1 5% SDS 65°C 30 min

phenol-chloroform DNA 500 pl
TE buffer 4°C

Polymerase Chain Reaction

emm (for DNA ) M protein

DNA data bank M protein (emm)
conserved region Bedll et al.'® primers (Table
1) PCR 100 ng genomic DNA

50 pM/primer 0.1 mM dNTP 1.25mM MgCl, 1x PC2 buffer
1 unit Klentag La-16 DNA polymerase (Amersham, USB, Cleveland,
Ohio) DNA thermal cycler (Perkin-Elmer Corporation Norwalk CT)
94°C 15sec 60°C 1min 68°C 6min 30 cycles
0.8% agarose gel QIAquick PCR Purification Kit
(QIAGEN Vaencia CA) emm PCR 60 ng



SequiTherm™ Cycle Sequencing Kits (Epicentre technologies Madison
WI) DNA emm

PFGE

30 ml TSBY (Tryptic soy broth , Yeast extract)
37°C Ix TE 1ml
IXTE 1ml 2.0% low melting agarose (FMC bioproducts, Rockland,
ME) 6 ml lysis
buffer( 6mM TrissHClI 1M NaCl 100 mM EDTA 0.5% Sarcosyl) 10
png/ml Mutanolysin -~ 5 mg/ml Lysozyme  37°C 16 10
ml solution C (10% Sarcosyl 0.5 M EDTA 10 mg/ml proteinase K)

65°C 16 h 10 ml Ix TE 1mM PMSF 25
IXTE 4°C 40U Smal agarose-embedded DNA
25°C 18 h (Gene Navigator Pharmacia LKB)

0.5X Tris-borate-EDTA running buffer 2-35s
32h

(Alpha Innotech Corporation) Gel Compar
™(Applied Maths, Belgium)

Tenover et al *°

M protein

emm
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143 A emm
Tablel 143 emm 5 160 bps emm
13 emml, emmd, emm7, emm9, emml2,

emml3, emm25, emm50, emm58, emm71, emm/5, enm/77  PT180 emml

73 (503%) emml2 23 (16.8%) emm
DNA Smal
143 22 1
34 (23.8%) 13 14 (9%) emml

emmd emm9 emml2 emm25 emmS8 emm/5 emm7/77
1 2 3 4 7 8 9 11 12
13 14 15 17 19 20 emm
143 24 71 38
10 24
enml (21 ) enmd (1 ) emmS58(1 ) enm/7 (1 )

71  emm enml (31 ) enml2(21 ) emm4 (13 )
emm9 (3 ) enm25(2 ) emm50(1 ) 38 emml
24 1 (n=6)

2 (m=2) 3 (n=2 10 (n=1) 12 (n=1) 13 (n=2)
14  (n=4) 15 (n=1) 19 (n=1) 20 (n=1) 22
(n=2) 23 (n=1) 71 1 (n=24)
7 (n=3) 8 (n=4) 9 (n=H) 10 (n=2) 11 (n=1)
12 (n=1) 13 (n=9) 14  (n=2) 15 (n=2) 17

11



(n=3) 19 (n=2) 21 (n=8) 25 (n=2) 26  (n=3)
A emm
emml 40.8% (20/49) 66.7% (12/18)
62.5% (5/8) 52.4% (11/21) 22
49 1 36.7% (n=18) 13 (n=9)
8 (n=1) 9 (n=3) 10 (n=2) 11 (n=1)
12 (=) 14 (=) 15 (n=2) 17 (n=2) 19
(n=1) 21  (n=5) 25 (n=1) 26 (n=2)
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Table 1. Genotypes, sources, and clinical manifestations of 143 group A streptococcal isolates

PFGE emm  Source Clinical status Total isolate
pattern type (! Nwol. gt e (I Nwol. gt e No.
1 enmlAscites (1), bl ®gd(),ceuitis(2), FUO (1), NF (1) 29
Pus (1), sputum (1), TS (20) Pelvic inflammatous disease (1), penitonitis (1), rhinorrhea (cough) (1)

SF (15), sepsis (1), septic arthritis (1), URI (4)

1 enm12TS(4), pus (1)  Cdlulitis(1), SF(4) 5
2 emml Blood (1) BUC (1) 1
2 emm25Wound (1) PSGN (1) 1
2 enms8Wound (2), pus NAQ),Nwil),ehutis@)1 ) 4
3 enmiWound (1), bl oo deptcathritis (1) itngetigd (1),)lung/liver carcinoma (1), cellulitis (1) 4
3 en25Joint fluid (1) Septicarthritis(l) 1
4 emml Pus(l) Impetigo (1) 1
4 emm25Pus (1) Cellulitis (1) 1
> emm58 Pus (1) Ecthyma (pyodema) (1) 1

16



Table 1. Genotypes, sources, and clinical manifestations of 143 group A streptococcal isolates (continue)

[p——" TS(3), pus (1) URI (3), neck infection (1)

N

enm7 Ascites (1) Appendicitis (1)

7 emm75Pus (2), wound (Cbnactdermatitiswith 2nd infection (1), NWI (1), furunculosis (1)
enml TS(4), pus (1) SF (1), URI (3), cellulitis, (1)

emm71 Wound (1) Skin infection (1)

enml Qeni tal tract ( Bllousimpetigo(d, prégdaicy (1), URI (2f 2)

9 e TS(2), sputum ( 15F(2),intracrania hemorrhage (1)

© o0 o

9 emi2TS( 1), pus (1) URI (2), SF (1)

10 emml TS(2), pus(2), urine (1), blood (1) SF (2), UTI (1), pus (1), bronchopneumonia (1), cellulitis (1)
11 enml TS( 1) Sk (1)

11 enm75Bul | ae cul ture Celitis(l)

12 eem1 Bl ood (1), pus Celuitis(2),invasivecelulites(1)

12 enm12TS( 1) SF (1)

12 eeomi3Wound (1), pus Ekininfection (1), cellulites(1)

12 enm25Neck mass (1) Lymphadenitis (1)

3 emml Joint fluid (1), blood (1) Celulitis (2)




Table 1. Genotypes, sources, and clinical manifestations of 143 group A streptococcal isolates (continue)

13

13
13
14
14
14
15
15
17
17
17
19
19
19

20
20

enmd TS( 7) , bl ood ( 1)Ludwysarsina(l)2SF (7), erysipela (1), colonization (screening) (1)

emm12TS( 1)

emm50TS( 1)

enml Bl ood ( 4) , | &d

emm9 TS( 1)

emm12TS( 1)

SF (1)
SF (1)

Relrgpharyngeal abscess (1), NF (3), septic arthritis (1)
Colonization (screening) (1)

SF (1)

enml TS( 1), bl ood ( 1)SF(1),sepsigliverabscess(l)

emm12TS( 1)
enml Wound (2)
emmd TS( 3)
emm7sWound (1)

emml Blood (1)

enm25TS( 2), pus (1),

pt180 Pus (1)
emml Blood (1)

emm12 Pus (1)

SF (1)

Cdlulitis (1), infection ulcer (1)

SF (2), URI (1)

Felxor tenosynovilitis (1)

Septic cellulites (1)

URD(1), SE(1), imbetigo contajiosum (1), cellulitis (1)
Cellulitis (1)

NF (1)

URI (1)

10




Table 1. Genotypes, sources, and clinical manifestations of 143 group A streptococcal isolates (continue)

21

enml TS (1) URI (1) 1
21 enm12TS(6), tonsil s (UR)(),SF(5 7
2 1 emm77Pus (1) Tend eryness (1) 1
2 2 emml Blood (1) Sepsis (1) 1
2 2 emm77 Blood (1) NF (1) 1
2 3 emml Blood (1), pus (1) Tumor ulveration with 2nd infection (1), NWI (1) 2
25 enm12TS( 2) Erythyma multiform (1), SF (1) 2
26 emml Vesiclefluid (1) Cdlulitis (2) 1
26 emmi2TS( 3) Acute otitis media (1), SF (2) 3

BUC, bacteremia of unknown cause; TS, throw swab; FUO, fever of unknown origin; NF, necrotizing fasciitis; NWI, nosocomial wound
infection; PSGN, poststreptococcal glomerulonephritis, SF, scarlet fever; URI, upperrespiratory tract infection, including pharyngitis,
tonsillitis, and mastoiditis; UTI, urinary tract infection.



Table 2. Distributions of group A streptococcal isolates associated with five major clinical manifestations by PFGE patterns

Isolatesno. ()

necrotizing
Scarlet fever URI Bacteremia Cellulitis fasciitis 2Other
PFGE pattern

1 18 (52 5 (14) 1 (2.9) 3 (8.8) 1 (2.9 (17)
2 0 (0) 0 (0) 1(16) 1(16) 2 (32) 2 (32)
3 0O (0) 0 (0) 0 (0) 1(20) O (0) 4 (80)
4 0O (0) 0 (0) 0 (0) 1(50) O (0) 1 (50)
5 0O (0) 0 (0) 0 (0) 0O (0) O (0) 1 (100)
7 0(0) 3 (37) 0O (0) 0 (0) 0O (0) 5 (62)
8 1(16) 3 (50) 0 (0) 1 (16) 0O (0) 1 (16)
9 3(33) 3 (33) 0 (0) 0 (0) O (0) 3 (33)
10 2(32) 0 (0) 0O (0) 1(16) O (0) 3 (48)
11 1 (50) 0 (0) 0 (0) 1 (50) O (0) 0 (0)

12 1 (14) 0 (0) 0 (0) 4 (56) O (0) 2 (28)
13 9 (64) 0 (0) 0 (0) 2 (14) O (0) 3 (21)
14 1 (14) 0 (0) 0 (0) 0O (0) 3 (42) 3 (42)
15 2 (66) 0 (0) 0 (0) 0 (0) 0O (0) 1 (33)




Table 2. Distributions of group A streptococcal isolates associated with five mgjor clinical manifestations by PFGE patterns (continue)

17 2(33)
19 1(16)
20 0(0)
21 5 (55)
22 0O (0)
23 0O (0)
25 1 (50)
26 2 (50)

1 (16)
1 (16)
1 (50)
3 (33)
0 (0)
0 (0)
0 (0)
0 (0)

o O O O O o o o

AN N N N N N N N

0)
0)
0)
0)
0)
0)
0)
0)

1 (16)
3 (48)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
1 (25)

0 (0) 2 (33)
0 (0) 1 (16)
1 (50) 0 (0)

0 (0) 1 (11)
1(50) 1(50)

0 (0) 2 (100)
0 (0) 1 (50)
0 (0) 1 (25)

40ther: Include impetigo, septic arthritis, pelvic inflammatous disease, rhinorrhea, liver carcinoma, lymphadenitis, retropharyngeal abscess,

flexor tenosynovitis, and acute otitis media etc.



Table 3. Distributions of group A streptococcal isolates associated with five major clinical manifestations by emm types

Isolatesno. ()

necrotizing
Scarlet fever URI Bacteremia Cellulitis fasciitis other
emmtype
emml 20 (27) 1 (15) 2 (2.7) 12 (16) 5(6.8) 23 (31)
emmé 9 (52) 4 (23) 0 (0) 0 (0) 0 (0) 4 (23)
emm7 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(100)
emm9 2 (50) 0 (0) 0 (0) 0 (0) 0 (0) 2 (50)
emm12 16 (69) 5 (21) 0 (0) 0 (0) 0 (0) 2 (8)
emm13 0 (0) 0 (0) 0 (0) 1 (50) 0 (0) 1 (50)
emm25 1(12) 1 (12) 0 (0) 2 (25) 0 (0) 4 (50)
emms0 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
emms58 0O (0) 0 (0) 0 (0) 1(20) 2 (40) 2 (40)
emm71 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100)
emm75 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 4 (80)
emm77 0 (0) 0 (0) 0 (0) 0 (0) 1(50) 1(50)
emm pt180 0 (0) 0 (0) 0 (0) 1 (100) O (0) 0 (O)
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