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Abstract: [Objective] To analyze the genotype of Methicillin-resistant Staphylococcus aureus
(MRSA), discover the epidemiology and evolutionary pattern of MRSA and provide a scientific basis
for prevention and control of MRSA in Hangzhou area. [Methods] In total 86 MRSA strains were
characterized by spa typing, multi-locus sequence typing (MLST), staphylococcal cassette chromosome
mec (SCCmec) typing. Results were compared with prevalent genotypes of MRSA reported worldwide
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to analyze the evolutionary relationships. [Results] The 86 MRSA isolates were classified into 13 spa
types and 9 STs, which were further categorized into 4 groups and 8 clonal complex. The
SCCmec Il was the predominant genotype (61.6%), followed by SCCmec-1I1 (22%), 5 strains of
CA-MRSA (SCCmeclV). SCCmec-1I-ST5-t311-CC5 and SCCmec-111-ST239-t030/t037-CC239 were
the main clones, representing for 47.7% and 12.8%, respectively. [Conclusion] SCCmec-II-ST5-t311
was the most prevalent strain of MRSA in Hangzhou area. The emergence of CA-MRSA strains
suggested that MRSA has spread from hospitals to community in Hangzhou. In addition, the strains
(SCCmec-1-ST1921-t164-CC20 and SCCmec-IV-ST965- t062-CC5) developed a new variant strain

that needs more attention.

Keywords: MRSA, SCCmec, MLST, spa

(Methicillin-resistant
Staphylococcus aureus MRSA)

B
1961 MRSA
MRSA
(1]
MRSA
[2]
MRSA
86 MRSA spa
(MLST)
SCCmec MRSA
MRSA
MRSA
1 MEEhE%
11w
L11 EHRKIR:
2010 9 -2012 11
86
2 ) (10 ) “ ) 7 )
@2 ) a (52 )
@ ) 67 23 11-80
=70 °C
112 @A
ATCC29213 SCCmec harmany

21 (SCCmecl) harmany24 (SCCmecll) harmany20

(SCCmeclll)  harmany22 (SCCmeclV) HS662
(SCCmecV)
CarlErikNord HongFang 5%
dNTPs Tag DNA PCR Buffer Mix
100 bp DNA Marker TaKaRa
PCR

1.1.3 {%g5: PCR (Bio-Rad S1000 Thermal

Cycle) (Bio-Rad GelDoc 2000)
(Bio-Rad Mini-Protean3) Bio-Rad
1.2 FHiE
1.2.1 MRSA FiE: Monaco
MRSA  PCR mecAl47 mecAP4-P7
MRSA
1.2.2 spa EESE: spa [4-5]
PCR
BioEdit
(http://www.ridom.de/spaserver/)
MRSA spa
1.2.3 MLST 4E&: MLST 7 (arcc

aroe glp gmk pta tpi  yqil)
[6] PCR
20 pumol/L 1 puL  dNTPs 4 pL
10xBuffer (20 mmol/L Mg®" Plus) 5 uL Ex Tag
(5 U/ul) 0.3 uL (1.5 pmol/L) 2.5 puL
50 pL PCR

http://journals.im.ac.cn/wswxtbcn



112 A=Yy~ 8 Microbiol. China

2015, Vol.42, No.1

95°CS5min 94°C30s
55°C30s 72°C1min 35 72 °C 10 min

(http://www.mlst.net/)
(STs) ST ST
eBURST (http://eburst.mlst.net)[7]
(Clonal complex CC) CC5
MLST STS
ST ST

MRSA

1.2.4 SCCmec EE5E: SCCmec

[3] cer (CIF KDP MECI
DCS RIF4 RIF5 PUB110R1-1S431P4
PT181R1-IS431P4)  mec (Type I-Type
V) PCR ccr mec

2 ZR554h
2.1 MRSA B9 E
86 MRSA PCR
mecAP4-P7
2.2 spa A
spa 86 13
t311 48.8% t6418
(11.6%) 1002 (9.3%) 1030 (8.1%) t037 (5.8%) 12592
(4.7%) t127 (2.3%) 1421 (2.3%) 601 (2.3%) 1062
(1.2%) 13388 (1.2%) t164 (1.2%) t12007 (1.2%)
2.3 MLST 48!
MLST 86 9
ST5 59.3% ST239 (16.3%)
ST59 (11.6%) ST88 (4.7%) ST1 (3.5%) ST573

mecAl147
MRSA

(1.2%) ST630 (1.2%) ST1921 (1.2%) ST965
(1.2%) MLST eBURST
1
86 MRSA 4 (Group)

Group 1 Group 6 Group 8 Group 12 8

http://journals.im.ac.cn/wswxtbcn

(CC) CC1 CC5 CCo630 CC20 CC59
CC88 (C(C239 CC573 Groupl CC5-ST5/ST965
CC239-ST239 CC1-ST1 CC573-ST573

CC630-ST630 Group 6 CC59-STS59
CC88-ST88 Group 12 CC20-ST1291 1-3
9 ST

Group 8

ST5 ST59 ST88 ST239

1 ST EMFEHZXRRE

Figure 1 Genetic relationship diagram of STs

ST.

Note: The primary founder of the group is coloured blue; Subgroup
coloured yellow; Diameter size represents the number of strains; Red
circle means STs found in both the reference and query datasets.
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