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Distribution of T types and emm Genotypes of Streptococcus pyogenes in Jinju, 2004
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Background : T antigens and emm genotypes are useful markers for epidemiologic investigation
of Streptococcus pyogenes infections. Epidemiologic studies of S. pyogenes were performed on a
large scale in Jinju. This was the third study being carried out in the same area over the past 10 years.

Methods : A total of 328 S. pyogenes were isolated from throat cultures obtained from asympto-
matic schoolchildren in the Jinju area in 2004. T typing was performed by a slide agglutination, and
emm genotyping by PCR and DNA sequencing. We compared the results of this study with those
of the previous ones performed in 1995 and 2002.

Results : T5/27/44 were the most prevalent, accounting for 29.6% of all isolates; T12 and T6 were
13.4% and 10.7%, respectively, and T nontypeable was 3.4%. The emm44/61 type was the most
prevalent accounting for 29.3%, and emm6 and emm1 were 11.6% and 9.8%, respectively.

Conclusions : Newly recognized T5/27/44 and emm44/61 were the most prevalent, accounting
for about 30% of all isolates, while T12 and emm12 were significantly decreased in 2004 compared
to the results of previous years. This study demonstrated divergent features of S. pyogenes epidemi-
ology over the past 10 years in the Jinju area. (Korean J Lab Med 2006; 26: 269-74)
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1. A7 2 S, pyogenes 22|

20049 109 "olA 129 27K 7 JFA G A3 Yl
Mo 25uE BEstd e 29 FHAFE 75 5%
Solu (LY, AF FZHY, 9FHd 57t ole 259
A 23519 (A 13117, 92 1.040%) & tdoR Tl
At Fag s Fabdd 248 EAxSetnel SRS
Shar, ZAFAUe] AAlg 25 uet AAxEALE gl
2 Sk WA A5 WEoR 4% HEE A 2 Fol
0] "ol Bo] oA sigith wE2 SA] "k gk
A|(BAP, opitA|eE, ME) ol E8]7km vl2 3 2417 ool ZA}
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S. pyogenes® EARH 328¢F5 AC R &)t FHS
ol g3l T FU¥S F43H3th Todd-Hewitt ¥i#] 10 mLo|
< wj%kE S, pyogenes i JF 1-270E HEst] 30°C oA 3
sk w)okaSIT) 1500 rpmoll A 1057F QAR E 5 4R AL
W13 YeAe st Wtk #9E vortex E
ool3le] 2 A B 05% phenol red F W, 02 N NaOH Y]
F23 5% trypsin T WS "ol H T 37°CollA 2A17F FoF

HSAA T @il E 3538 5 T PH(Sevac, Prague, Czech
Republic) 3 &glo]Zol|A %zg HeA AT @-T 8L wx
7 Hpolyvalent) 4 T ZH/(T, U, W, X 2 Y) 9} SFA]
7 5, ZF Aol gEE ‘_7]' monovalent) (1, 2, 3, 4, 5,
6, 8, 11, 12, 13, 14, 22, 25, 27, 28, 44, B3264 ¥ Imp19)& &

skt 101,

.
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3. emm REX} B=

1) QM3 DNA 22| & emm XA S

AccuPrep Genomic DNA Extraction kit (Bioneer, 4%, &
%2 olg510] Todd-Hewitt A0 Wlafah Folo 2]
DNAE #2319tk AccuPower PCR PreMix kit (Bioneer) <}
primer 1745 AH-StY] FHELAMS(PCR) = A3
Primer?] 97149S forward 5-TAT TCG CTT AGA AAA
TTA A-3'%} reverse 5-GCA AGT TCT TCA GCT TGT
TT-3 ot} 7} primer 1 gL (100 pmol), %23 DNA £ 4
UL, 59 44 uLE 4 T thermal cycler (GeneAmp PCR
Systems, Model 9600, Perkin-Elmer, Welleley, MA, USA) &

o] &3t 94°C 1%, 55C 28, 72°C 18 30% ¥HeS 35§4 HHE
3t emm FAAE FF F A719E38t] PCR vhe5 <
SHATH 1]

2) emm SXMAke 28

AccuPrep PCR Purification kit (Bioneer) & AF&-ale] AFE-A
wAY ANYE FFE FA2E BAET 97148 242
(F) PR ZA (ML) o g8ty 9714 ¥ NCBI (National
Center for Biotechnology Information)®] BLAST 21
(http://ncbinlm nih.gov) o] A] DNA database$} H]u3te] A
Rol 95% okl A% 1 $AAYLE ARAT1). $H
A71M Bl =71 ¢ 700-1,000 bpol ATk

|

4. SHXLE|

199593 200239 T 39 2 emm FAAE £ W3} H)
TE -testE ol g3) EAF %4*3% A BT Pgrol 0.05
olstel Ag foJgt zfol7t vkl Ak
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S. pyogenes 328759 T 398 IS AuR™ T5/27/44
7} 296% (9705 & 7P E3193 T127} 134% (4475F), T6°]
10.7% (3535), T1o| 7.6% (2505F), T47} 67% (2203F),
Imp.197F 55% (18¢F) & A3tk 4=HA %= T non-
typeableZ 34% (119F)°19°H Ywx] T 34a8(T 2, 3, 5,
8, 11, 13, 22, 25, 28, 44, B3264)& 5% ©|3l& TE&A EAH

Ay EXE AuEY Ao $x]3 I

28wl AARSSAE T5/27/447% 247 44.1% 9} 50.0% =
ok of Y8 FARS A= T127} 260% %2

T 5/27/44, 12, 6, 10] EY5HA
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328758 emm AR ZAINA emmdd/610] 29.3% (96
o) E 71 E3307 emm6°] 11.6% (3805), emmlo) 98%
(328F), emm227} 82% (271d5), emm757F 79% (267F)
2 I 98S XAskgnh 1 WelE emm 3, 5, 49, 71, 77 S0

A sAHATY 4 FuE emm FAAE 225 AYEY
v‘f—ﬂ'_%%iil emml®} emm57} 242 200% 9 173% S *A
ek FARSSTE emmdd/613 emm?227F 27 19.2% 9%

=
s
144%% 7V} Eat5lem B2 eust AAxFdLE emm

Table 1. Distribution of T types of Streptococcus pyogenes in
2004

T N (%)of  N(%)ofisolates in each elementary school
pes isolates  Munsan  Gumsan Manggyeong Chunjun
5/27/44 97(29.6) 11(147) 18(17.3) 49(44.1) 19(50.0)
12 44(134) 11(147) 27(260) 6(54) 0(0)
6 35(10.7) 11(14.7) 10(9.6) 7(6.3) 7(18.4)
1 25(7.6) 1(147) 5(4.8) 7(6.3) 2(5.3)
4 22(6.7) 3 (4.0) 7(67) 12(108) 0(0)
Imp.19 18 (5.5) 4(5.3) 439 10(9.0) 0(0)
28 15 (4.6) 7(9.3) 6(5.8) 2(1.8) 0(0)
25 13(4.0) 1(1.3) 8(77) 2(18) 2(5.3)
11 10(3.1) 1(1.3) 2(1.8) 4(3.6) 3(7.9)
2 9(27) 5(6.7) 1(1.0) 2(1.8) 1(2.6)
3 9(2.7) 1(1.3) 7(6.7) 1(0.9) 0(0)
5 8(2.4) 5(6.7) 0(0) 2(1.8) 1(2.6)
B3264 7(2.1) 1(1.3) 3(29) 2(1.8) 1(2.6)
Others* 5(1.5) 1(1.3) 1100 2(18)  1(26)
Nonty- 11(3.4) 2(27) 5(4.8) 3(27) 1(2.6)
peable
Total 328 75 104 11 38

(1000)  (1000)  (100.0)  (1000)  (100.0)
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44/610) 77} 46.0% 9+ 50.0% 2 71 Eat4H(Table 2).
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Table 2. Distribution of emm types of Streptococcus pyogenes
in 2004

emm N (%)of  N(%)ofisolates in each elementary school
types isolates  Munsan  Gumsan Manggyeong Chunjun
44/61 96(29.3) 6(80) 20(19.2) 51(46.0) 19(50.0)
6 38(11.6) 12(16.0) 10(9.6) 7(6.3) 9(23.7)
1 32(9.8) 15(20.0) 8(7.7) 7(6.3) 2(5.3)
22 27 (8.2) 8(10.7) 15(144) 3(2.7) 1(2.6)
75 26 (7.9) 3(4.0) 0096) 11(9.9) 2(5.3)
12 21(6.4) 5(6.7) 2(115) 4(36) 0(0)

5 13(4.0) 13(17.3) O (0) 0(0) 0(0)
49 13 (4.0) 0(0) 4(3.9) 8(7.2) 1(2.6)
77 10(3.0) 3(4.0) 5(4.8) 1(0.9) 1(2.6)
71 9(27) 0(0) 5(4.8) 4(3.6) 0(0)

3 8(24) 1(1.3) 7(6.7) 0(0) 0(0)
Others* 32(9.8) 9(120) 8(7.7) 12(108) 3(7.9)
Nonty- 3(0.9) 0(0) 0(0) 3(2.7) 0(0)

peable
Total 328 75 104 11 38

(100.0) (100.0) (100.0) (100.0)  (100.0)

*Others; T 8, 13, 22, and 44.

*Others; emm 4, 9, 11, 18, 24, 28, 50, 57, 74, 78, 86, 94, 110, and 123.
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Fig. 1. Change of distribution of T types of Streptococcus pyogenes in Jinju between 1995-2004.

40

35+

30+

25

%

20

15

0O 199
@ 2002
m 2004

i I

12

- |

22 28 44/61

emm types

Fig. 2. Change of distribution of emm types of Streptococcus pyogenes in Jinju between 1995-2004. M typing instead of emm typing was

performed in 1995.
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AEE H5do] gld 777t emm FHAE A9
WEgo] gt 452 Weto] SE3Y F T stk Mz
S el ARSI E2H S, pyogenes®] emmdd/618
o] AA emm3 9 50.0% <} 46.0%E AP LH emmsE A
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