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A I3 Wl <

2011 AEJe 5 sHRHIX JL#E A 2 %5 i Pk B Bk 1 1Y
emm F& K| 53 T4 K ffik 255 55 Br

IRE, BT, E28M4A, 55 HRE, REA, REk MK, LR, RATHE, KRB, FRE

WE: BE 72011 ARJE AT XL A GV ML PEEERTE (GAS) 19 emum JE X 73 R K 0F 21985 3R F g Ak
B R AT 251 D0 ST 2GR R T B Rr . FoiE MIREL IR ik 58 K i b 1A 28 )L 26 A6 2 (0 R KT 15 77 2 B RAS 71
Bk GAS, N ] PCR 93 emm B e L1352 255 Y mefd ermA \ermB RV §-IE [N Tn916 5 3R ] E-test 145 #E47 254
I 25 0. SR LU I P XL B GAS 1 emm12.0 K& R R 87. 4% , HoYk Oy emml. 0 4
(9.8% ) .emm22.0 (1. 4% ) .emm75.0 K (1. 4% ) ; GAS XF41 5 K FTEME R M 25K N 100% F195. 8% , HiFhzh
YIS LT 2558 95. 8% s T 25 HEIA ermA \ermB .mefA Fe i T LK Tn916 [ #8547 5533 4 5. 6% .90. 1% 4. 2%
90.1% . i JLntiigifHIX 2011 45 LB GAS (Y EBRATHR S emm12. 0 BY X 2155 20 i H AT 88 10 i
2R B e R Z A7 AE 5 1 S S 2 5 ermB JEDURPEA M X 2011 47 JL 2 RRGE GAS X 218 R 25 ) H 2
FEPH 51T Tn916 % e 1IN 7E GAS T PR 8] 5 25 5 N 7 R FE 244
KRR HERRE; emm 7)Y LIFR THEGILH 5 Thol6
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Abstract
pyogens (GAS) in Chaoyang district, Beijing. Methods Seventy one GAS strains were isolated from the throat swabs

Objective To understand the genotypes of emm gene and the drug-resistance of group A Streptococcus
taken from hospitalized children. Polymerase chain reaction (PCR) was conducted to amplify and emm gene and the
erythrocin resistance related genes: mefA, ermA, ermB and Tn916 gene. The strains’ drug susceptibilities to
erythromycin and clindamycin were detected with E-test. Results The GAS strains with emml12. 0 gene accounted for
the highest proportion (87.4% ), followed by the strains with emml.0 gene (9.8% ), the strains with emm22.0 gene
(1.4% ) and strains with emm75.0 gene (1.4% ). All of the GAS strains were erythromycin resistant, 95.8% were
clindamycin resistant and 95. 8% were cross resistant to both antibiotics. The carriage rates of ermA, ermB, mefA and
Tn916 genes were 5. 6% , 90. 1% , 4. 2% and 90. 1% respectively. Conclusion The most common genotype of GAS
strains isolated from the sick children in Chaoyang was emml2.0. The drug resistant rates to erythromycin and
clindamycin were high. The ermB gene was the most important erythromycin resistance determinant, while the 7n916
gene was the important determinant of the drug resistance spread in GAS.

Key words: Streptococcus pyogens; emm genotyping; erythrocin; drug resistance gene; 7n916
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P emm KL 15 GAS [HEUR 1 & GAS Z A 52%
WA EE UM OC, IIRIAYT GAS Bk 58 R
K2y, MR H R R GAS BB H
HEHRAY, BRI E R TR E N
Ryt EARBEE DA R 1 LA, it 20
TR TIMEEZ 0 GAS T 8 K I PRIGYT T IH % 1
FEE AR, WFITUESE ermA ermB Fl mefA S5 2] FE
15 GAS [R I N 2 i 25 %5 VI AH G, T 2485 45 Tl
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FHIX 2011 45 AR LT IR 15 o S A4 R RO R A%
ABFEELE T % 2011 45 -7 A PRLL R4 T
], ALt T 8 B XL e GAS B F2 % emm JE A
T R T 241 0 A0 R 24 35 DR 3% 1) R A, R AR 3 [XC
GAS WY FIATIG A HHE , A X GAS RGP
(2505 T 245 K i B B di , O 4 4R IR LT IR R
5 A e A

1 #MR5ETE

L1 EHERR HARKA20IL4ES J12HE
2011 427 A 11 H7EE 5t i sl FH X N 45 i s R Be 12
W A AR LT A A 8 K e Bk AR 8 10 )L B SR A, St
KA 330 (MRS FHRAs, 73 B 3 GAS Tibk 71 Bk
1.2 ik

12,1 RSy B3 s R A 27
THHME WO i P-4 (W B BD A H]), & F 37 C,
5% ~10% 1) CO, A5 5% 24 ~ 36 h; PoIBA % ]
VS LR 1) B B R v, AT A R, R
G HEBRTA , S0 1 0 ik 6 52 35 235 R Ol BH P, Vitek32
2 ASHAEY R AE TR A 42 N GAS,

1.2.2 GAS JE[KZH DNA $2H 2B SE [E B il
FEHIHL (CDC) W3l (www. ede. gov/ncidod/ biotech/
strep/ protocol_emm-type. htm ) #3177 i 47 lL— 3
GAS JREF 300 pl A= #iEh/K 70 “C/KHE 15 min; &0
JEF W, MA S0 wl TE(pH 8.0) (10 pl AHH R
(3000 U/ml) 2 pl 33 5T R G (30 mg/ml) IR 5] f5
37 C/KE 30 min; 100 °C & 10 min, &0 I HD
RHEFA DNA,

1.2.3  GAS 1Y emm 381 emm 53 BYIXAG I 51 9
(emmF 1 emmR) 5 emm 43 8 X )% 5] 4 ( emm-
seq) MIEr R (2 1) J2 PCR 2 1K 2 I i & 5 B 35
CDC M utiHE 77, 100 b S 7 44 28 Be - 10 pul
10 x buffer( Mg * plus) 2.0 wl ANTP (10 mmol/L)
2.0 pl emmF 2.0 pl emmR 0.5 wl Taq (3 U/ wl) F
82 wl XZEK . IS4 emm-seq $4 PCR 4]
PEA T IE ] BRI T 0 7 285 SR AL 28 emm 4y BUE
& ( http://www. cde. gov/ncidod/biotech/strep/
strepblast. htm ) #£ 47 HE X, 75— emm 3& [ J¥ 57
QAR 180 AN B A 95% 5 2 AL —
2, WA SE Hg[a]— emm 43,

%1 PCR35|¥F5 R &R &4

Table 1 Primer sequences and conditions for PCR

»
AR I ) e S

emmt TATTCE CTTAGA AAATTA A 94 C 1 min,1 MEFF;94 C 15 5,46.5 C 30 5,72 C
emmR GCA AGT TCT TCA GCT TGT TT 1000 90 s, 4t 30 /I’\@ﬁ%ﬂz ’°C 10 mino’ ’
emm-seq TAT TCG CTT AGA AAA TTA AAA ACA GA

ermAF AGG TTA TAA TGA AAC AGA AA

ermAR GCA TGA CAT AAA CCT TCA TC 208

ermBF GAA AAG GTA CTA AAC CAA ATA

ermBR AGT AAC GGT ACT TAA ATT GTT T 617 94 °C 1 min,1 {ME¥F;94 °C 15 s, 56 °C 30 5,72 C
mefAF ACT ATC ATT AAT CAC TAG TG 90 s, 430 ¥R ;72 °C,10 min,

mefAR TTC TTC TGG TAC TAA AAG TG 347

Tn916F CAT CAC ACG CTA AAG AAT GG

Tn916R GGC TTC TTC AAC CAT AGG AA 452

1.2.4  GAS T 25FE A ermA .ermB Fll mefA i 5% BE T
KL Tnol6 Kl FIHIA RS g 1, 25
MARZR B : 2.5 wl 10 x buffer (Mg®* plus) 0.5 pl
dNTP(10 mmol/L) 0.5 pl F#E5[47.0.5 pl TiiFsl
7.0.25 pl Taq(3U/ wpl) 121 pl XzKK, F PCR
PAIHEAT B AN UK, LB R /N2 A T P
PR BOoR/N—8(3R 1) .

1.2.5  GAS HJZL% 3= e ks 3K A9 245 W) Uil
K (E-test %)  £L% 2 M v bRa: A E-test 10485
it AB BIODISK 23w 7 iy, 244 U2 30 42 At
E-test I35 UL B F# 4. 45 R FI B 2% CLSI ARk
( M100-S21-CLSI ), Jox 45 W & B & BE BK

ATCC49619 Il 5 £ [E ATCC A F] .
2 #R

2.1 A HHAMRILERFE GAS 19 emm 5 B
JEKG Y emm12. 0% 62 #£(87.4% ) .emm1.0 %I 7
(9.8% ) .emm22.0 B 1 #(1.4% ) ,emm75.0 & 1
P (1.4% ). 75 emml2 BB PR b 3 K
emm12. 19 WWHIFI 1k emm12. 12 AL, WK 2,

2.2 AR WHAMRILE RS GAS 69 25 K B ermA |
ermB Fo mefA B # BT A E Tn916 5L ermA
A 20 5. 6% (4/71) ermB g 90. 1% (64/71)
mefA Sh4.2% (3/71) ,Tn916 3} 90.1% (64/71) , 7%
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WEFE ) 71 Bk GAS HR¥EH T 2185 K 25 3L A, HLA
Pk GAS HIEA—FPm 25 3L K (£ 2) .
2.3 AFETHAMRILE R GAS o9 25 AR 2s

71tk GAS Hp 0 21 % 3 265 19 0 71 Bk, T 25 5 3K
100% (71/71) s 3 se bR SR 25 1) 0 68 K, i 25 5
95.8% (68/71) s i IS LI 24573 Hy 95. 8% (35.2) .

F2 T1HR GAS 1 emm B LW EREMAREERKRNLE R
Table 2 Results of emm genotyping, drug susceptibility test and drug resistant gene detection of 71 strains of GAS

o R SEB K

5 ermA ermB mefA Tn916

o R

bl

g il

ermA ermB mefA Tn916

12.0
12.0
12.0

1.0
12.0
12.0
12.0
22.0
12.0
12. 19
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0

1.0
12.0

1.0
12.0
75.0
12.12
12.0

1.0
12.0
12.0
12. 19
12.0
12.0
12.0
12.0

|
+

I
e T s

TR IR IR I AR AT I IR IR I IR IR N II R IIR DTN T I A
I
I
e e N T

TR I A I A I AT AIA A AT A I AR A IR AR IR IAIRIITR| -
I

I T T T T T S R T T T T S T SRR R E T
I

- +

12. 19
12.0
12.0
12.0
12.0
12.0
12.0
1.0
12.0
12.0
12.0
12.0
1.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
1.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0

|
+

I
|l 4+ 4+ 4+ 4+ 4+ F F o F o F o+ o+ o+
I

I
I+ + 4+ + 4+ + + 4+ + + + + A+ + A+ + o+ + A+

mTHEm R IR AI RIS AT A I A I A IR AIA IR IR AT A TR I I
TN T I I I A AT AT AT I AT I IA I AT AI TSI IIAI A
|

I
+ 4+ + o+ 4+ o+
I

H: (1) E:0HFF; CoohER; R S HUR; aBERMIZH N 100% (71/71) 3 5B R 2527 95. 8% (68/71) sermA [ 2Ny
5.6% (4/71) ,ermB ¥EHF 285 90. 1% (64/71) , mefA $EHT 2N 4.2% (3/71) ,Tn916 HEMFZEH 90. 1% (64/71)

24 aFEFWBEEALARFTHEGFEX R
AT T ermA .ermB I mefA FEH (1) GAS HBXE
YIEEET2H, 456 B 100% . A, A 2 B
mefA JEPIFN 1 ARIEAT ermB ke R ) T AR X 38 MR R
U, 3X 3 ¥k GAS [6]h emm12. 0 BY

R A HL X GAS 1Y emm 43 BB 45 5
78, AN TR 8 ) 2 R X BAT AN (] B A 3 emme B 3
1, EFELL emm12 T emm] FUF] emmd %k 32278
AT GAS (1) F 2 emm S3BIZE R S5 ENRZ

B 45—, LA emm12 BI(87. 4% ) R HIEFH
A, GAS [REM 5> F B2 emm FEH s M H
N SRR S X T L ] — 30 AR ) s X
F ) — b X AR [ Bk 0 B9 GAS, T 3 B i AT
emm. TRV SIAT Bl A4 ST 5 A ML X A JE DR T AR
FAT LTI A emm U A Ak a4

2009 -2010 4ESCHRHGE 9+ 28R 4 7
Jith 36 FEL AR P 60 A ) 52 1) 208 T 25 R 43 ) A
6.8% . 9.0% . 12.1% ~ 12.8% . 2.4%
22.6% 0 JL R L BEBE BT SR 188 Kk GAS 41
HRMMRO L 95% " . ABFITH CAS £ xf4L
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B 2 PO AREE R T 25 284353y 100% F1 95. 8%
P 25 R, ARt fHIX 2011 4F LYY GAS
MAFEMMAENC LR E, HCBES T
BREER ., B LAE XA XL B Y GAS 24560
25 A] I 1 A S R (Y P A 2R IR B AR R BT
AR
H T GAS X R IR N ER P AE R it 25 EZ AW
FPHLE : DF ermA F1 ermB KK 4 4 B 3L A -
AR S LB 4, 30 Ry 1 7K OF T 245 @ HY mefA
PRl 2 i 2 1 5 Y S S AL S R AIOK - i
2, AL P X L #E Y GAS LA ermB R A&
1) e KPR 2455 32 T R 5 [ 58 6 3 [ R0 H A 1 S
RO 4 38 DL mefA 3 R A 59 AR K OF T 25
el Lﬁfi%ﬁeﬁﬁizﬁﬁtllﬂéﬁiﬁgﬁ
S, X R 25 S 0 o U0 DR RS A A — 2P BRIk
Tn916 J&—Fh&h & 56 1, T #5747 ermB & R 38 13 45
BVEF B 2 R 20 B O 8 5 31 32 7K 4 Jifs DNA
5 T 25 BRI AL 4 . AWFFEH I GAS 11y
Tn916 #4524 90. 1% , $5 Tn916 T 7L 5t
T PH XL #E Y GAS B bk 22 8] it 24 3 [ Hoh
B (e
ARSI R 3 FE P 2E R GAS (1) ermA |
ermB 1 mefA FE[H 5L 5511 E-test 74218 2 250
B A5 AR 58 e — B0, S v LR 43 F A2
T3 I DRHEAS I ) R 7R A ) B R Y 48 22 GAS 1y
M 2451 o AESR AT R A T A B, I8 AN BE A V) b
S5 e Y 35 P 3 ) L SEA
25 Lk AE T RARH X 2011 4 L3 GAS
X LT85 A B T 245 5% HoA s K OP T 25, 0 5 50
B RAFTE R H S XM 2, AR 1 X 1 45 9% =
BENLIZAT GAS [ 3 v it 25 1 5 | ke oo J3 400, e
X GAS JERYL R Y7 o A2 v ™ s IS bt A= 2= Al
FE i ELRPUAE R
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