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[Abstract] Objective To understand the distribution of emm gene types related to group A
streptococcus-caused scarlet fever among children in Beijing and to analyze the relationship between
the mutation of the emm types and scarlet fever. Methods Nasopharyngeal swab samples were
collected from the scarlet fever cases diagnosed in 36 hospitals in Beijing to isolate the GAS strains
from May to July, betgween 2011 and 2014. Genotyping of emm gene was performed with PCR and
N-terminal gene fragments of M protein were sequenced. Data of all the scarlet fever cases in Beijing
that reported through the National Notifiable Infectious Disease Surveillance System (NNIDSS), were
gathered and analyzed. Results Among the collected 2 161 nasopharyngeal swabs, 762 GAS strains
were identified (35.3% ). In addition, 7 emm types were detected, in which emm12 accounted for
69.4%/(529/762) , emm1 accounted for 29.8% (227/762), and other five types (emm 11, 22, 75, 89,
and 128) accounted for 0.8% (6/762) , respctively. Compared with the emm types detected between
2011 and 2014, emm12, emm1 and other types accounted for 82.2% (295/359), 16.7% (60/359) and
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1.1% (4/359, including emml11l, 22 and 89) in 2011 respectively. emm12, emml and emm75
accounted for 77.3% (123/163), 23.9% (39/163) and 0.6% (1/163) respectively in 2012. emm12 and
emm] accounted for 50.7% (38/75) and 49.3% (37/75) in 2013 while emm12, emm1 and emm128
accounted for 44.2% (73/165), 55.2% (91/165) and 0.6% (1/165) respectively in 2014. The differences
of the constitution of emm types from 2011 to 2014 appeared statistically significant (P<<0.001). In
2011 and 2012, major type appeared as emm12, but in 2014, emm1 became predominant. A total of
6 152 cases were reported in 2011, while 2 908, 2 048 and 3 918 cases were reported in 2012, 2013
and 2014 respectively. Age specific differences were noticed in the distribution of emm types GAS
strains in 2011, with the number of emm12 strains detected higher in 1-5 year olds than in age
group >5 years (P<<0.05). There were area specific differences in distribution of emm types of GAS
strains seen in 2011 and 2013. In 2011, the number of emm1 strains detected in urban area was higher
than in suburb area (P<<0.05). However, in 2013, the number of emm]1 strains detected in suburb
area was seen higher than in urban area (P<<0.05). Conclusion GAS with emm12 and GAS emml
appeared interchangeably predominant in Beijing from 2011 to 2014. Changes in predominant emm

types seemed also related to the trends of incidence rates on scarlet fever.
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2011 4F , Hk R 2014 4F, 2013 4RI . 2014 4F9%
B0 2013 4E1G 1 91.31% , /& T-2007 — 2010 4 (FE
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12.12 2(0.6) 0 0 0 2(0.3)
12.19 21(5.8) 3(4.9) 3(4.0) 0 32(4.2)
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emml1,22.89 {5 1.1% (4/359) ; 2012 4F emm12 &
77.3%(123/163) ,emm]1 5 23.9%(39/163) ,emm75 5
0.6%(1/163) ;2013 4 emm12 15 50.7%(38/75) , emm1
17 49.3% (37/75) , JC H A B 5] 5 2014 4F emm12 5
44.2%(73/165) ,emm1 1% 55.2%(91/165) ,emm128 1%
0.6%(1/165) . 2011 —2014 4F emm DK 7 544 1% 1

I il (4F)
1 2011 —20144EJ0 i X BURLT I GAS BEikk
ermm J R R4 1,

4. RV emm BB EEGe NFERFAE 53 A < W]
HAME] RAG 2011 4F emm LN AU FARAR IR 22 5,1 ~ 5%
HIFG emm12 Bm T>5 9 M, R A G EE X
(P<<0.05) ;2011 AF 3 XA FE IR emm 1 Y5 FARBIX
1M 2013 4E 3 X A BRI emm 1 B AR TFRBIX, B4R
Py A R b XN I] () 22 55 A S 22 L (P<<0.05)
2012 F1 2014 4 emm HE [ AU 51| 22 7 TG0 it & >
(P>0.05) ;2011 —2014 4F ermm Jt K 2045 1 1 1) 22
SIGT AR (P>0.05), W3,

i

HET PCR [ emm JE K 730 BUFOAR E A GAS 43
RIS HRAE" o emm BV i O 4 44 200 42 Fh emm
FERFLFTT 000 ZF emm FEPRIERY , JS4E emm FEH
AU 2, {H—A~ SR X [R) A0t BAY 32 280
TR 2R 2, HAS BRI X AT 09 B oA R
AHES S, ARBFSE 2011 — 2014 4E A6 57 Hb IX SO 2T $4
GAS Btk emm JE R B DT AR X A, = R R
Aemml12.emm1 FFH, 5 99.29% ; HAth 5 Fh A5 (11 .
22.75.89.128) 1% /i 0.8% , 55 F& [E BEAE 438 emm 1 |
emm12 7 FEALIASFEI AR ] H 5 ESMREA
[ B emm JE R RV A A E B B 25 57

JEIHLIX 2011 45 emm 12 24 £ F:HE R AL, 2014 45
F FHRGNE R emm] N £ FIEEA, X
2001 —2012 4EAEA [ AE 0] emm12 emm]1 .emm4 ZE
PR SRR AL AR SO W 2 SRS AR, AL
TR A% Y R B RN PR, 25 2011 AR P21 AL
emm12 B AME Jy £ F AR AT IS, AHEXHZ AL )
PR G E S BTN, U emm 1 3 PR 76 Ak o 411
il AEE X6 emm 1 J PRI G AR %) 2 JB BN 120 T R R
Wz M T O BRI E N, 20t — g I e] , &
¥ emm 1 32T PR Y (R PR LT B R s, BIVARSCo BT



- 1400 - FRAERATIN A2 5 201545 12 H 4536445 12401 Chin J Epidemiol , December 2015, Vol.36,No.12
3 2011 —2014F bt HL X BURLT A GAS bk emm FE [ FE A FR1E
» 20114 e 2012 4F he . 20134 . i 20144F s s
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