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Background : Antibiotic resistance of group A streptococci (GAS) is increasing nationwide. Pul-
sed-field gel electrophoresis (PFGE) is useful for investigating genetic relationship among outbreaks
of bacterial infection. Erythromycin (EM) resistance is mediated by either ermB, ermTR, or mefA gene.
The emm gene encodes M protein which is the most important virulence factor of GAS.

Methods : The clonal relationship among 56 EM resistant GAS isolated from the children with
acute pharyngitis in Jinju was investigated by analysis of chromosomal DNA restriction pattern with
Smal enzyme. The ermB and mefA genes were amplified and emm genotype was identified with PCR
and sequencing. Their relationship with PFGE pattern was investigated.

Results : The emm genotyes were identified as 2, 3, 12, 18, and 75. Mostly emm12 had ermB gene,
while emm 3, 18 and 75 had mefA resistance gene. All strains with mefA gene were not restricted with
Smal. The emm12 strains showed 5 different PFGE patterns.

Conclusions : The emm genotypes were closely related with resistance genes. Analysis of macro-
restriction fragment patterns by PFGE showed that EM resistant GAS were polyclonal at least in Jin-
ju. GAS strains with mefA gene were not restricted with Smal suggesting mefA gene might inhibit ch-
romosomal digestion with Smal. (Korean J Clin Microbiol 2004;7(1):27-30)
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3. Pulsed-field gel electrophoresis (PFGE)
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Fig. 1. PFGE pattern of erythromycin resistant group A
streptococci restricted with Smal enzyme. Lane M:
molecular PFG marker.
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Table 1. PFGE pattern according to emm types and antibio-

tic resistance genes

emm type No : of Resistance PFGE
strains gene pattern
3 mefA B*
3 1 none D
12 6 ermB A
12 1 mefA B
12 2 ermB C
12 12 ermB D
12 1 ermB E
18 7 mefA B
18 1 ermB B
75 22 mefA B

*B : not-digested with Smal enzyme

ol &3 A HE5Ago] 3 #FE ol
AT W] 7 f3 FdE ol Ed #-83keH10]
& <ol Al Stanley ‘o:[ll]O AL A3S ol GAS

| 2l
A R28, M5: T & 24 0|9l oh, M
£Y 3 PFGE 91©l & Bt ). o
glia 5[12]2 Ao A #2]3 EM WA w2 PFGE 23}
7t =2 g2 geEos gk %+
g @O Agtgtm Fsklch vk 5
[13]2 224 9] 3o} = )4k o 2 3k oA EM WA T
o] 82 4%011*1 ermB &} FAJ o] HA] FAl FL g
PFGE |81 & Kol & Z 20| o3 Augita B st
Atk Ul ol & GAS©l A PFGEE ©] 43 94 4] DNA
Ao gt Harh @A &t Lee (1512 A €419 3
Ao A 2 TS WFeZ AZ o2 emm 1A

Atolo = 4 7“3}%PFGE§HEJ%E91X]‘&,7£%emm%
A8 e =A%) PFGE 3| €1-S Holtla 3t} o] =

[16]-& EM, clindamycinel] WA Q1 #F2] 84%c| A &3
o] TI20] WA £ PFGE 81 S o] A2 Aga
o] ghow], gzl A PRGBS # 84S T4t
a8y 2 Ao s emml2E 41%(22/54)01] 233t
ow], PFGEE 5747 1€l o 2 theysisith. & 161
2584 izl Feld GASS] PFGES Al A ¢ 2
3 N2 e 12744 HES uQm, T ARG g A
B‘Q o‘l“ JJ—Eoﬂj\i %Zli 2]%0]‘4’ -}1:/%_12 oq:llo]"f‘ =
Z_T_]'—}_}\]—oﬂ o O]'q:ll O]'Mqi

mefA 2 2} kA Q1 M E8 8 33173+ Smalol] 9] &
A g %] ¢rol B non-typeable?] PFGE o &2 H.9]t}.
28 nid waw g 5830 M3 ol EM YA Fe
Smalol |3 4w 4] gErhs 37t 99 o] & Co-
ccuza S[17]°l] &faf ojn] B3 Hq =6, ME WA %8
& Zste FrHAte] Smal 2-&5-915 MIPA L F

=
e fFAA7E 2ol A H o] L, o] A tetracy-

29

cline W4 772 tete] o3 2Hgo] SlAH T 3
ohoo]®l dA& ermB - 2} A<l GAS+E tetracycline
o Zad A3t F-35HAl Smalel] Aoﬂ o] ] 11,
mefA 2 2k kA 9l GAS A vt tet 5 219} A 2] o
EolslA R HAT. Valisena S[18]S & A g o] T4
mefA <4 GAS ol A tetracyclineol] Z+4<Q0 o5
Smal ©. & Heto] EM orok7) w) Fo Sfilo. = 2] & 4
PFGEZ A3}, 7 A3 432 2X| vk §-A A8
ol ME & ‘jrﬁi/H A2 #ZAA Y A7) o9 Des-
cheemaeker S[19]% 9 A] EM Ul Toll A WA £33 o]
MEQl #-& thH-& Smalol] 2|3 non-typeableo] A
Zo] ofH & dEd & B o, Sfil o2 X 2|3 § Al
3 PFGEel| M &= Thak3t H el & Bdvha skl ch. whaba]
E & FLo]| A non-typeableo] ¢l ¥l mefA kA EM WAl #&
Apal o]} Sfile} & A3 E 25 A4-3F PFGE o8l &
Ho] B geltin AR AL

AEH O Z AGE #F 5 o] A ¥ EM W GAS 5
ZE2A HohEemm 2, 12, 18, 2 75 59 5223 o]
aHA 3w o] 9lom, Smalol| o] &k o M A EA of
emm PET= FAA FAAD I} BHEG Ao
t}.

il

[e)

%0 L o ff
O

32 rlo

o ot
4 =5

Hi & : A A3 -7 (group A streptococci, GAS)2]
FAA WA Az7te ol AR dAdd S
ZAY 7 A9 22 goslr] 98l pulsed-field gel
electrophoresis (PFGE)7} --83}7] A& t}. Erythromy-
cin (EM) WAl & ermB, ermTR, &2 mefA -z}l ]3]
ui7)E ot emm fd 2] oJ&f 2 ¥ = M2 GAS
o] n $ 23 =4 9l x}o|t}.

g B 2k Al QoA welE se R
o EM WA FS A2 & Smal A4 DNA A3 A
S A Fgeto] FEA RS 2Alekth ermBS} mefA

AAE FSZH 2 emm AR S G7IHE BEAHo
2 gAsgon, o] 5 A7} 9 PFGE e 7o) ddA <

A m gt

Z I emm FHAYE 2 2,3,12, 183 752 T =
oh & emm12E ermB - A A} kA o] Lo, emm 3, 18,
75+ mefA 5 A2} A o] ATt mefA 54 2F Al 5
= S Smalel] of s Auhs] x| efokth emmi2= M & T
£ 57}4] PFGE 3 &1-& B9t}

2 Eemm fAAF S WY FAAet 2 A
o] 91%lt}. PFGES] ] 3t DNA A Ao A Zoj=
FA Gl A EM W2 F87 2 oA th. mefA
A= 717 GASE Smalel &8l A ehg] x| o}, mefA f
ZF7F Smale] 2H-8-& Al ko AR T

RS U OUR)



30

10.

1

—

AAE R AeF. FolelA Relh AR
q:l A

1]
ki
o
o

AT emm A S o] &3 2S5 FAAA EE

AT AHTE AL BT A 3R
2002;22:417-23.
SEESD
emm A A3} 958 YA, EEEER
1999;19:672-9.
o}t <))

&
2ol Qe kzt emm 7
3

&
< PR FHATY
AP G o &3 AT ANTEE 2L dol7td

2003;10:178-85.

. Cleary PP, Kaplan EL, Livdahl C, Skjold S. DNA finger-

prints of Streptococcus pyogenes are M type specific. J
Infect Dis 1988;158:1317-23.

. Haase AM, Melder A, Mathews JD, Kemp DJ, Adams M.

Clonal diversity of Streptococcus pyogenes within some
M-types revealed by multilocus enzyme electrophoresis.
Epidemiol Infect 1994;113:455-62.

. Leclercq R and Courvalin P. Bacterial resistance to mac-

rolide, lincosamide, and streptogramin antibiotics by tar-
get modification. Antimicrob Agents Chermother 1991;
35:1267-72.

. Clancy J, Petitpas J, Dib-Hajj F, Yuan W, Cronan M, Ka-

math AV, et al. Molecular cloning and functional analy-
sis of a novel macrolide-resistance determinant, mefA,
from Steptococcus pyogenes. Mol Microbiol 1996;22:
867-79.

. 2}/d &.. Erythromycin resistant group A streptococci2]

Ed3 Agty Fad. Aol 1999;6:29-40.
el 2 AAF AFA S 25 ZeE A
T Aol FAA WG FEHE g 1A g
173 u] A E-8F3] A] 2003;6:7-11.

Tenover FC, Arbeit RD, Goering RV, Mickelsen PA,
Murray BE, Persing DH, et al. Interpreting chromosomal
DNA restriction patterns produced by pulsed-field gel
electrophoresis: criteria for bacterial strain typing. J Clin
Microbiol 1995;33:2233-9.

. Stanley J, Linton D, Desai M, Efstratiou A, Geore R.

12.

14.

15.

16.

17.

18.

19.

olgE, 1n2st, dMFx
Molecular subtyping of prevalent M serotypes of Strepto-
coccus pyogenes causing invasive disease. J Clin Micro-
biol 1995;33:2850-5.
Cornaglia G, Ligozzi M, Mazzariol A, Masala L, Cascio
G, Orefici G. et al. Resistance of Streptococcus pyogenes
to erythromycin and related antibiotics in Italy. J Infect
Dis 1998;27:87-92.

. Murase T, Suzuki R, Watanabe Y, Yamai S. Erythromy-

cin resistance genes in Streptococcus pyogenes isolates in
Kanagawa, Japan. Microbiol Immunol 2000;44:863-5.
Lee YH, Hwang KJ, Lee KJ, Park KS, Choi YS, Sung
HY, et al. Genotypic and phenotypic analysis among cli-
nical isolate of Streptococcus pyogenes in Seoul, Korea.
J Bacteriol Virol 2001;31:259-68.

ol 3], &tz old=, W, ], Y .
=W #-2] Erythromycin-Clindamycin W] 4] Streptococ-
cus pyogenesol] th 3+ Pulsed Field Gel Electrophoresis
&g B4 o ghv) A &3] %] 2000;35:171-80.
EXo}, b=, Gt o] 93], A 3. A Aol
A Bl Streptococcus pyogenese] Pulsed Field Gel
Electrophoresis(PFGE) ¢} & & 812 & BFo] o3l &
A4 o 8F A . Ao} 2000;43:1330-42.

Cocuzza CE, Mattina R, Mazzariol A, Orefici G, Rescal-
dani R, Primavera A, et al. High incidence of erythromy-
cin-resistant Streptococcus pyogenes in Monza (North
Italy) in untreated children with symptoms of acute pha-
ryngo-tonsilitis: An epidemiological and molecular stu-
dy. Microbiol Drug Resist 1997;3:371-8.

Valisena S, Falci C, Mazzariol A, Cornaglia G, Cocuzza
CE, Nicoletti P, et al. Molecular typing of erythromycin-
resistant Streptococcus pyog enes strains with the M phe-
notype isolated in Italy. Eur J Clin Microbiol Infect Dis
1999;18:260-4.

Descheemaeker P, Chapelle S, Lammens C, Haucheco-
rne M, Wijdooghe M, Vandamme P, et al. Macrolide re-
sistance and erythromycin resistance determinants among
Belgian Streptococcus pyogenes and Streptococcus
pneumoniae isolates. J Antimicrob Chemother 2000;45:
167-73.



