AT R E 2015 3 B8 36355 38 Chin J Epidemiol,March 2015, Vol 36, No.3 - 285 -

857z 1Lt XS FFY 4 P AR < e €0 g 2 BRI 119
I THRAETSE

EARM FRIE EZA OKE ME O IH I

(FZE] BR 7D X AP bR g: B e 4 kTR (4 7 1) (MRSA) I 2 28 A Il
RGO AR R OE R R 2. ik R4 A ShEI O S R 40 PCR H A 4
SRS i 2 28 RIS ML 2R L PR 40 5 35 48 4 T 1T ) 7 A R A B BRI, X 34 ¥k MRSA il 3
R P A PG ARBURR 48 B (MISSA) 1A T 2207 45 7 81143 B (MILST) , SR I 5 0L B0 14 Lt , 3R A5 731
BI(ST) , A4 eBURST 1Y ST HEA TSR 4307 5 >R FA SN A BETA K MRS A %) 12 B 2B 2 1 i 24
TEl, SR 200 T Z HMER R 50.9% , 7 11 2 5L 28 97.19% , Hib 514k MRSA
A M ESL N . 34 Bk MRSA A 104~ ST, L ST239 4 £ (47.1% , 16/34) , H: ¥kl ST5
(17.6% ,6/34) ;3 ¥k MSSA 1) ST JJy ST188.ST1281 FI ST7, 17 ¥k i 3 >k W 1 ¥k 43 K 6 > ST, LU
ST239 2 F(35.3%,6/17) , Hok h ST5(29.4%,5/17) ; 20 BB Sl IR B AT 91 ST 9], LA ST239 K
F(45.0%,9/20) , HWR oy ST7(15.0%,3/20) . ST585.ST630 L Kz ST239 (1362 5 R 4T, HiAlh ST
ZIRIEG R, BRI B E I, A wksT 10y E EAANFRBENTZY . 416 &R
VA I 223530 AEAE ; ST239 SRy Eh i 111 4 X MRSA F E B H bk L 4 ST ] 324 6 R4

[X8iA] SWOWRRE; HIER; 20080750508 25045

Study of molecular characteristics of methicillin-resistant Staphylococcus aureus in Maanshan
area Wang Yonglu', Li Fengjuan®*, Wang Duochun®, Zhang Ping**, Tao Yong', Wang Li', Wang
Yan'. 1 Maanshan Municipal Center for Disease Control and Prevention (CDC) , Maanshan 243000,
China; 2 National Institute for Communicable Diseases Control and Prevention, Chinese CDC; 3 CDC of
Henan Province; 4 CDC of Tongzhou District , Beijing
Corresponding author: Wang Yonglu, Email:mas_wyl@163.com

[Abstract] Objective To identity the distribution of enterotoxin and hemolysin, as well as
the clonal complexes and drug resistance of the strains of methicillin-resistant Staphylococcus aureus
(MRSA) in Maanshan region. Methods Automatic enzyme-linked fluorescent assay system and
PCR technology were used to identify the distribution of enterotoxin and hemolysin genes. Seven
Staphylococcus aureus hourskeeping genes were choosed as the target genes for multilocus sequence
typing (MLST) on 34 strains of MRSA and 3 strains of methicillin-sensitive Staphylococcus aureus
(MSSA) , comparing the data with the online database and obtaining the sequence typing (ST) ,
conducting affinity analysis on its ST based on eBURST, testing in agar dilution method the drug
resistance of MRSA against 12 antibiotics. Results 50.9% of the 210 Staphylococcus aureus strains
were enterotoxin positive, and 97.1% of them carried hemolysin genes as all 51 strains of MRSA
carried hemolsin genes. The 34 MRSA strains were divided into 10 STs, ranging in sequence ST239
(47.1% ,16/34) , ST5 (17.6% , 6/34). Three MSSA strains belonged to ST188, ST1281 and ST7,
respectively. Seventeen strains from the patients were divided into 6 STs, ranging in sequence ST239
(35.3%,6/17) and ST5 (29.4% ,5/17). Twenty strains from food sources were divided into 9 STs,
ranging in sequence ST239 (45.0%,9/20) and ST7 (15.0%,3/20). STs of ST585, ST630 and ST239
were close in affinity, while the rest were distant in affinity. Except for vancomycin, all the strains
were found with drug resistance to varying extent to the 10 antibiotics tested. Conclusion Existence
of Staphylococcus aureus hemotoxin was universal; ST239 was the main predominant MRSA in
Maanshan region, with distant affinity among the STs.
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(methicillin-resistant Staphylococcus aureus, MRSA)
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. RTPUERMA, R EC LM MRSA &
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SRR R A A T R SR R R VR R AR R A T 43
T . ARWFFEN 2008 — 2012 4F 5 ¥ 1113
DX 5 119 210 K 4 487 BT 1 A 75 25 A It 28 R gk A
K, 3% 34 Bk MRSA J% 3 Bk B 48,V PR AR 4 4 1
(MSSA) #4727 55751 53 B (MLST) 24T , B4R+ 1A
PRI LR

PR %

1. SEER TR AR R 210 R, b B WOk TR bR 127
B, 4351k 2010 4F 40 £ L2011 4F 57 ¥k . 2012 4 30
PR FRE R IE A R 83 H% , 43701 A 2008 4F: 55 #2011
AE20 K (2012 4F 8 Bk o BT A BRI R 229 Ok B 22 FHPR AT
I A Ak S R KO Tl PE T, 22 A F B
Shy 4 4T AT 5 ) B X R AT AR S R T i I PR R A 7
PCR A5 DA — 251 o

2. W EE A v B A BLIR N E) A 7 Y
miniVIDAS 4> [ 3158 65 53 A K 35 2 A
FErpiER N, FHREREERELRE, 5
O B VS WL BRI T . [l ik
B BHPE B X A

3. WS I ZE KL P 5 MLST JE B 46 0 - 48 92 78
NCBI &4, FH Primer 5.0 844, i A L&
LA nue hla hib UL % MLST 8951 91)F 51, PCR 54
AR T AR TR R0 ) B A PR A R, W& 1.

%5 1 2% L K PCR 5 : 94 °C #1722 % 5 min;
94 °C 40 5,49 C 40 s(hla F:[H ) 5% 54 °C 40 s(hlb %
[A),72°C 1 min, 30 PME¥F;72 °C 10 min, MLST 43
MT B9 PCR 4514 : 94 CHIZALYE S min; 94 °C 305,53 °C
30,72 °C 60 5,30 ™MEH, 72 °C 10 min, PCR™™¥)
AT B BREE I FL VK AR

4. MLST 4347 : il 1 PCR P ¥4 %1 1 arce .aroe .
glpf.gmk .pta 1pi yqil A4 ZIEK K187 5
FEE N A AL AR I o I 45 52 Vector NTI
suite 6 FAFHEAT T AAE TS , 5 7 A8 R IEH 751
HEAT 1 Bl e L X, 75 380 A B AR 1 S L TR
S BOCAMTARREFINE SR, M

1 SHEEMEMMLST2EE )

SRR RSl (s ~3') ftfﬁj’g
%

nuc FP GCGATTGATGGTGATACGGTT
RP AGCCAAGCCTTGACGAACTAAAGC 279

hla FP AGTTTATAGCGAAGAAGG
RP TTGTTAGGGTCAAGGAAG 447

hib FP GCCAAAGCCGAATCTAAG
RP GCGATATACATCCCATGGC 834

MLST

arcc FP TTGATTCACCAGCGCGTATTGTC 456
RP AGGTATCTGCTTCAATCAGCG

aroe FP ATCGGAAATCCTATTTCACATTC 456
RP GGTGTTGTATTAATAACGATATC

glpf FP CTAGGAACTGCAATCTTAATCC 465
RP TGGTAAAATCGCATGTCCAATTC

gmk FP ATCGTTTTATCGGGACCATC 429
RP TCATTAACTACAACGTAATCGTA

pta FP GTTAAAATCGTATTACCTGAAGG 474
RP GACCCTTTTGTTGAAAAGCTTAA

tpi FP TCGTTCATTCTGAACGTCGTGAA 402
RP TTTGCACCTTCTAACAATTGTAC

yqil FP CAGCATACAGGACACCTATTGGC 516

RP  CGTTGAGGAATCGATACTGGAAC

DNA Star (1 MegAlign 8 %] 77 51 #4434 , IF44 %%
HUE Y 31 1 A% 2= MLST 03 FE ™ 3 (http://
saureus.mlst.net) , 15 2] &3~ 4537 i PRAH X N 1) )75
IFRATFFIEL(ST) M4 eBURST X ST A7 4k
I3

5. H AP ARBTG5 B0 G« HH 480 P ARt
PRGN R AR 3 B0, MR 5 60l PR 55 36 8 b o
e Pr2s (CLSD BFRAE"", FI| IR e 75 B 2 7 MR i ik
TGS TR , 7R AT B AR A, DR R
I A 2R ol SR P MR PR M . R R AR
3, LAAHI I ATCC29213 VR Ui i bk o 245 B0k
B4 CLSIARE , R BRI B, il 48 S A N b A
RAVIFBR M MHZERE Pl . A REHEE R
B ORMPEM KRR AHE EF A dER .Y
WE AHER A AR ERTER kg
TP BRI LI 20 T A Y B AR 2 iR B2 ok
MIC,
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1. H VTR I < SR AR 9 B X 210
PRERRIEA TR, 51 8% MRSA (24.3% ) , 0 & £
KR 25 ¥ (19.7%,25/127) F 834 K5 26 £ (31.3%,
26/83).
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2. AR EA 210 R A HT T 107 BRI R
B (50.9%) o ASTR) A0 TR %) 1 2 2= FH M 32 4351
1 2008 4 54.6% (30/55) , 2009 4F- 42.5% (17/40) ,
2011 4F57.1%(44/77) F1 2012 - 42.1%(16/38) , AJF]
Mz mHERBERER TRITFE L (P=
0.284) . 51 Pk MRSA ' f 46 tk s # R M 1
(90.2% ) , Horf 25 MR i ok R MRSA A7 22 #£ BH M
(88.0% ) ; 26 ¥k & 4 >k I MRSA ' 24 ¥k BH 1
(92.3%) , 2R TeG i 7E X (P=0.963)

3. VIR FE R 5347

(1)nue: 210 BRE MR ZE PCR Y HE BRI 2] nue £
, FRPEZH 100%

(2)hla hib: AR 4 PCR AN SEF 210 #R B H 198
FREA hla hlb Y 1 ~ 2 FP IR (94.3% ) , Horp hla
hib [RS8 N 31.4% , hla FE RS RN 32.4%
hib FERKE R 30.5% (£2) . Guit2#a i iR,
1 b A UEURT R R TR TR AR £5 JE DN FH M 25 S e 1 T
(¢ =2.807,P=0.422) , X5 TEN 127 BRI
R PR HH 2 1M 28 JE IR 120 B, 4G HH SR K 94.5% 5 83 B
SRR VR TR PR 78 RS R I ZE S R R R
94.0% , W33, 51 %k MRSA ¥ ! hla hib TPy 1 ~2
P [R], 6z H Rk 100%

F2 SEIIX 210 Bk MRSA # IR HE A

FEdh BER hla+hlb+ hla+hlb— hla—hlb+ hla—hlb— g Py
KE B ) w (w) *

i 127 3527.6) 42(33.1) 43(33.9)  7(5.5) 2.807 0.422
HBE 83 31(37.3) 26(31.3) 21(253)  5(6.0)

4 210 66(31.4) 68(32.4) 64(30.5) 12(5.7)

R3 SN 51 Bk MRSA 2545

Bhckili(n=25)  BFRKHR=26)

%o GE MR WE Wik PHE
AL (%) FREK (%)

HHER 24 96.0 26 100.0  0.490
IR PGB 24 96.0 26 100.0  0.490
RRTEER 23 92.0 25 962  0.610
ER 24 96.0 24 923 1.000
AR ER 0 0.0 1 38 1.000
UEZSS 22 88.0 25 962  0.350
ARE 6 24.0 7 269  1.000
FEF 14 56.0 16 61.5  0.779
IRV A 21 84.0 23 88.5  0.703
AR 20 80.0 22 84.6  0.726
g 22 1A 1 3.8 1 3.8 1.000

4. MLST: ¥E B 34 £ MRSA #1 3 ¥k MSSA 1T
MLST 4347, #5321 14 26 B A, 119 ST, L ST239
FF(43.2%) ,ST5 R Z(16.2%) , HoAth 789 531 SFy ik stk

A, 9 J& ST7 (5-4-1-4-4-6-3) }y 10.8% , ST188
(3-1-1-8-1-1-1) H} 8.1% , ST88 (22-1-14-23-12-
4-31)°0 8.1% , HoAx 15 (ST1.,97.243 585,630 FlI
1281344 2.7%, WIE 1,

o W RE Ak stH
o o o o S A =
o & ¥ © ® -
1 )
10MAS2393 food MRCNS ST7

11MAS2744  food MRSA ST7
11MAS2746  food MRSA ST7
— 80811804 human  MRSA ST7
L 10MAS2808  food MRSA ST97
10MAS2384  food MRSA ST239
10MAS2420  food MRSA ST239
10MAS2463  food MRSA ST239
10MAS2804  food MRSA ST239
10MAS3807  food MRSA ST239
11MAS2711 food MRSA ST239
11MAS2717  food MRSA ST239
11MAS2742  food MRSA ST239
11MAS2745  food MRSA ST239

80710803 human  MRSA ST239
80721801 human  MRSA ST239
80814852 human  MRSA ST239
80823804 human  MRSA ST239
90081 human  MRSA ST239
| 90309 human  MRSA ST239
{ 90455 human  MRSA ST239
10MAS0366  food MRSA ST585
11MAS0061 food MRSA ST5
80626801 human  MRSA ST5
80626808 human  MRSA ST5
80709801 human  MRSA ST5
80721802 human  MRSA ST5
80721851 human  MRSA ST5
F08009 human  MRSA ST243
80407802 human  MRSA ST630

11MAS2688  food
10MAS0359  food MRSA ST88
80813851 human  MRSA ST88
90177 human  MRSA ST88

08MAS2332  food MRCNS ST188

10MAS0372  food MRSA ST188

10MAS2402  food MRSA ST1

MRCNS  ST1281

B1 il [X 37 Hk MRSA MLST %%

PARE ) ST #8400, 222 LA ST239 &,
47.1%(16/34) , ¥k 1 ST5, 15 17.6%(6/34) , X 51>
2 B I 4 TR Bk MRSA ., 7E ST188.ST1281 Fil
ST7 = Fh ST A TR Mk Hh 478 1 AR it FFY 40 7 bk 6 [
fif BV B B AR (MRCNS ), L% 34 #R T i MRSA , L
K2,

17 ¥k 8838 R VRTE MR AT 64~ ST, LA ST239 Jy %
AU (35.3%,6/17) , Hek 2 ST5(29.4%,5/17) 520 Bk
B EORIR B ARAT 94151, DL ST239 Ry 3 (45.0%, 9/
20), Hk A ST7(15.0%,3/20) o FEJLASFEAY ST H
FARR R IR B L5 R B R R A G B R, LR 3
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B3 il DA R R <5 0 1 9 MLST

281

eBURST 443 #1 7 (&l 4) , ST585 ., ST239
PA T ST630 3% %% e R 483T , A ST Z [l 64 K &R
Bk,

®STI88(2) «STI(1)
«ST243(1) B ST97(1)
ST239(16)
:TS@ ST630(1) STﬁgm
@) .ST1281(1)

4 I HBIX 37 Bk MRSA 1 eBURST 43-#Hr

5. 250G B SRR EOR IR TR HRXT T R 2
ARMEPUAR R VIR PR 2R FNLL 8 3R i 24 5 i
=, B T 90.0% , it 25 355 5 1) R U R ARV
B CEMAT R R AR B T 50.0% , BT A bR
X B R KR 22 PRRN 2 B T B R A BRI A T 24
o SRR F R IR R R 25 % 25 R o g i
R 3,

i

S E A NRHEZ BN Z —, e A

M#HFZE MHRER RAMREELZFEHE T, 5]
e N Bz R FRZH UG il 58 A e B AR i 25 A AE A5
— RIS AR MR A
AF 58 XF 210 # 4 ) P 7% 10 2R 56 BRLAG I, BH 4 3 3k
94.3% , Ut W% I 2% 76 12 3 0 A7 AR o R 51 R
MRSA HEA7 4 L2540, A B35 3 721 hla ol hib 3
Kl RIASI T AR 03 /D, MRS A T 25 2 15 S5 457
A OC, A e — DR S

ARk BEE B R, S MRSA Bk
et FSE RN A HGES . AREFIEH 20 FRE ik
TRBERR B D X 0 & & SRR P, 17 kR
W28 B A B A o AR 37 MR B PR Y MLST &5
ATLUE Y PRI SE TR R, 5 114> ST, LA ST239
FEAR], STS IR o MR 20 #4 B i 20 U5 B8 1 119
MLST #4753 87, A 9 /RGN, LA ST239 Sy F 227
ST7 IR 2. ; 4 M A A Ak IX R AP BRI I e Py Jak g
(1) B R 2 — , L P A B 2 LA Sy 25 A
BE R AR R 2 UL T B B R I B AR R
Do AR SRR TR E AR L ST239 S FEALG . T
SR B IEBURE A L EEX IR E
MRSA F AT B 34T MLST 434, DL 7 45—
SRR . AL, 17 Rk B ER UR R AR U 2 A 6
ARG, DL ST239 Ry FHEEAY, STSIRZ . M EIK
FH G B& BE P MRSA [ i A7 95 2% W 25 & 1L, STS Ml
ST239 7l J& & [ Be P j& g rh i i i 0L . Horp
ST239-MRSA TEBTARAE " | B3 EE " v [E 7 o5 45 b
Wl ST239 Jy =2 e BEfE. 1M STS X — vafEfE H
AR R S R X LB E S A
REER—E.

NGEF A LIE 11 R ST 34 R, i
IR 37 AR B AFAE e fE 261, 34k MRSA
534 104~ ST, LA ST239 F1 ST g A H AU 51 5 1 3
Pk MSSA 73514 ST188 . ST1281 1 ST7, #£ /K ST239
FISTS Af LIVE A MRSA %58 FOfg e B 5]

ORI S5 R B, 51 Bk MRSA X8 % 5
WA P BR | 2 P AR T 2 B8 38 1 T 95% , % R K
R R U R 2555 T 90% , U LT
TEER W A B R $ R MRSA 22
E AR E . HEr, hFhiE ZAEIRIR
BIT RIS, Bl MRSA & & B BE N
Rt XARAG MR G  F2 B 00 B, HOR JRE ik , 465
AR B0 1 AT 25 B R . RIS, SR h
Py MRSA 1977 A A SHT 25 Y ESRE S 1) 12 1
FHEDIAH G, AT B b8 25 90 5 i 21 ik B
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