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FT R AR i A S VG bk <3 38 f s g BR A
53 BVRAR Y B oy THFAERE 52
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3. EREW LN .0 ER DA RS RSB LN E A=, bt 100021;
4. PWhTATER B R G, W 723000; 5. SEETHERRE BTG, €2 716000)

W OE: BB S E ARS8 @A A ER B (methicillin-resistant Staphylococcus aureus, MRSA)EE 5 Al
e R FE AR 43 5 Bk B Tt 2408 | R RBIE JBE ) B4 FARFAE . A3 X 2019—2020 45 Bk 78 i X i B3 63 5 o 40 B3 11
21 #k MRSA FIH: = B Bzl RIR R B 23 B 6 30 #k MRSA BEAT 25 20 ik, 20 5 % 41 40 7Y
(multilocus sequence typing, MLST)., #jZGBRIEE [ A (Staphylococcal protein A, spa)/ Tl | 7 2 BR 1 YL @14k
% mec (Staphylococcal cassette chromosome mec, SCCmec)53- 51, A=W RRIE BCEE 710 7 ; 18 1k 4= 3 PR 41 ) 7 3k
TFBARETE R 2 5% (single nucleotide-polymorphism, SNP)XF A [A] € IR # bk k4T RE AL 00T . R 51 HE
wi A R 73 25 1) MRSA TRARXT 75 85 3 RPBPE AR | 2108 K | SObREE 3 | DUIR R SF P08 25 Wi 25 8 B i 2t 50%,
HrhERR . RIRIGARIIN 25 K 5, R 100%, HARIKK W8 R . kSR . WIRE, it 2555 518
98.04% ., 96.08%. 52.94%, 21 KRE &L 30 BRI PR 73 85 MRSA B bk TR B3 LA ST59-t437-1Va(2B) & g 3=,
30 itk 52.38% (11/21)136.67% (11/30). 21 PRESh 5325 MRSA B HEH 38.09% (8/21)EA £ W T A
fiE 77, 30 BRI K43 B MRSA T #k 100.00%H A A WIS B AE J7 o Bl 3R i AU 23 25 SR k7R ST59-t437-1Va(2B)
RUR £ BRI R 2 B MRSA FEHE Y, HIAIORIE AR 00 F 17—k oy . 458 AR5l
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Phenotypic and molecular characteristics of methicillin-resistant
Staphylococcus aureus isolated from food and clinical samples

WANG Jun'?, MA Xin-Xin', CHEN Xiao-Cao’, HU Yu-Jie’, CHEN Ya-Li",
JI Jian-Jun®, HE Jin-Ming?, LIU Xin-Li’>, HAN Bei'"
(1. School of Public Health, Health Science Center, Xi’an Jiaotong University, Xi’an 710061, China; 2. Center for Disease
Control and Prevention of Tongchuan, Tongchuan 727030, China; 3. National Health Commission Key Laboratory of Food
Safety Risk Assessment of Health, China National Center for Food Safety Risk Assessment, Beijing 100021, China;

4. Center for Disease Control and Prevention of Hanzhong, Hanzhong 723000, China;
5. Center for Disease Control and Prevention of Yan’an, Yan’an 716000, China)

ABSTRACT: Objective To investigate the drug resistance, biofilm formation ability, and molecular characteristics

of methicillin-resistant Staphylococcus aureus (MRSA) isolated from food and clinical samples. Methods A total of
21 MRSA strains isolated from commercial food and 30 MRSA strains isolated from clinical cases in a Class 3 Grade
A hospital in Shaanxi from 2019 to 2020 were tested for drug susceptibility, MLST, spa, SCCmec typing, and biofilm
formation ability. The phylogenetic analysis of strains from different sources was performed based on SNP by whole
genome sequencing. Results The resistance rates of 51 MRSA strains to penicillin, oxacillin, erythromycin,
clindamycin, tetracycline, and other antibiotics exceeded 50%. Penicillin and oxacillin exhibited the highest
resistance rates (100%), followed by erythromycin, clindamycin, and tetracycline with resistance rates of 98.04%,
96.08%, and 52.94% respectively. The ST59-t437-IVa(2B) molecular type was predominant among 21 food MRSA
strains and 30 clinical MRSA strains, accounting for 52.38% (11/21) and 36.67% (11/30), respectively. Among the 21
food-borne MRSA strains, 38.09% (8/21) exhibited the capacity for biofilm formation, while all 30 clinical MRSA
strains demonstrated biofilm-forming ability. The phylogenetic analysis revealed that ST59-t437-1Va(2B) constituted
the primary evolutionary lineage of MRSA strains isolated from both food and clinical samples, with some strains
from these two sources falling within the same evolutionary branch. Conclusion The drug-resistant types and rates
of drug resistance in MRSA strains isolated from both food and clinical sources exhibited a high degree of
consistency in this study. Moreover, the biofilm formation ability was found to be stronger in clinical MRSA isolates
compared to those derived from food-borne sources. Additionally, close genetic relationships were observed between
certain MRSA strains obtained from both food and clinical samples, highlighting the significance of further research
and attention towards the risk posed by food-borne MRSA.

KEY WORDS: methicillin-resistant Staphylococcus aureus; drug resistance; biofilm; molecular characteristics;

evolutionary analysis
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G W AR ER TR A DA U o Y, A
DX B BE AR AR I 1y T B I ), T R i 2 2 M
SrE G, 25 R EY P AL JonE i R,
T SRAFEOEE, ER S YRS S U
NI, 5 R Ik SR GBS | IRAE | O AR DT
i 4R P AR 4 B 60 A 249 BR & (methicillin-resistant
Staphylococcus aureus, MRSA)JE4: T (0, 1] 2 BR A $ A5 H MR
P B AR U AR 25 D XE F A (mecA)FE PRI T X B A2 P AR ™ Az i
24, % FE R gt 8 2 455 8 1 (penicillin-binding proteins,
PBPs) PBP2a, W] 3a4fthililil - NIk ISHU R 259 5 40 A
A [ A 25 R0 7, AT AR AR SRR R B T 24

MRSA it 25 1 A SR BT H A POAR, R X i iy B-
B BT 25 A TR 250k, Je—2KRegs iR . A
RGBT (1 BB G AN T, X S g S REAR R B B T
SHBCTP, PR TR 80 s I e G 2 I 2
JEfkR, JLEE S EA2TE | B R A B RS
S IR A A A R AECO), MRSA X AN AL 3R 55 1A 45
SRS N BE ), HoAE RS PEAR, WS e sh ik i e
B, FHOLEE S HAA R R A TE YR, AT 54
B AR DA i ™ A . B P R AR IR ARG T A
FREE T I A, 24 A R A e SR R KR R S
RGEMAESIY . IR R P L%, BE— 1 hn A\ g
Tir$ 245 241 BT P9 DR, A T3 550 7 B e A S g J SR A %
FET-3R A BT, MRSA 38 o B Wi 11576 R 75 52 K 1
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ARHFFELL 2019—2020 4F ] B P4 Hb X 77 B 6 5 4
B 21 Bk MRSA FIZ i [X 5 = B2 B i ARG 651 43 B
19 30 Bk MRSA SHBIFFEXTG, ¥R A S A R PRk 6
MRSA # ¥k 250 K o HRAE, LA R it e 30 R A
Bl BEAEE SRR S 251K A

1 MR5ERE

1.1 EHRKIR

AHEFE T B B 21 BR AR I MRSA 7y & A
2019—2020 4FJ 8 iy DX i 85 A P B LAl it o AV it 3
PR B BRAR, ZL SRE A 30 BRI RE
T MRSA 4325 B 7 b X 5 = F 2= B Ilfs R IR G AR AR
BT A Bk Y8 i VITEK2 Compact 4 F E #0230 Hr{X AL
£ AST-GP67 2R~ - i 28 e DY bR ) fe /N 410 141 e B
(minimum inhibitory concentration, MIC)FI 3k fi /i T i L4
RHAE R MRSA. FIEPRIEN: FEMETIRRE) MIC=4 5k
VY T G 25 5 PH 1 1) 4 B U A BRI AW MRSA, 7
DL TR B = W T N 2 < s W SR 1> W
(methicillin-sensitive Staphylococcus aureus, MSSA), Zjfi
T R T A < B € A BR BRI PR E R R ATCC25923, T
AT AR A IR A BRA F]
1.2 R RIRF

VITEK2 Compact 4= A sl 2E W) 4 51 X2 BT R4t
(& EAMFELR A HD); ABI 7500 SER2OE B PCR (X (GEH
ABIL A F])o

7.5% AW . BE IR £ 2% vP M (phosphate  buffer
saline, PBS) . Baird-Parker BifgF-H% . JREE K SRR A B 77
H(trypticase soy broth, TSB) . Il G- . & FREEFHR
BT MK 22 R RAIRE YRR IR AR, 4
B A BRI 0 A SR R (R E RS A D), GP R
AST-GP67 251§ (1 [E A Wi LR 2 ).
13 75 &
1.3.1 HYHARREE

i 4 [ SCEY MY AST-GP67 2R, LA
PEXT 14 FIBLE25 T 251 . SRS MEER
(penicillin, PEN) . # Ik P4 4K (oxacillin, OXC) . K K% %
(gentamicin, GEN) . ¥P5V) A (ciprofloxacin, CIP)., Z£& P
H(levofloxacin, LEV). ZEP§7P A (moxifloxacin, MXF)., £15
# (erythromycin, ERY), #EM% &K (clindamycin, CLI), FilZsm
¢ (linezolid, LZD). J7 5% % (vancomycin, VAN), PU¥ %
(tetracycline, TET). Z:MN¥F & (tigecycline, TGC). FffF
(rifampicin, RIF) . & #i#H(cotrimoxazole, SXT), ZJHGAIE
LSRRI Ehn b ZE 512(Clinical and Laboratory
Standards Institute, CLSI) M100 34nd Edition 1 7H]E .

132 345555 5 A

Z A0 J. 7543 B (multilocus sequence typing, MLST)
e E WO F K 7 NE R I (arcC, aroE, glpF, gmk,
pta, tpi, yqil)5| Y1 ¥ 54T 54 W#sE I b (polymerase chain
reaction, PCR), PCR j= ¥ i:47 B fIE e I v vk Al i BE s
PEATIM T, D)3 25 SR 5 22 B 22 (http://www.mlst.net/) JR 15
Xt ST AU,
133 HARDEG ALH

HWEBREE A A (staphylococcal protein a, spa)/ &
HTF spa FN X X B FH 22501, PCR §7318 spa Hix
A, BN R AL 24 bp T4 I, B S E 7 Rk
(http://www.ridom.de/spaserver/), HASHERAT spa BI5H] .
1.3.4 AT A8 A M2

7 JFI 4 T 2 e D0 s AR L) L 8 R S e 4 s
FIXF BEZH, B BR S LS ] TSB WA K SR A
ODgo=1.0, LA 200 pL/ALTE 96 fLA FhNHE, 25 Fxt R4
200 uL TSB B SR 2, IIAEJS BA 37 °ClE i i 77 4
24 hJEHUE 96 fLAR, /A2 L BB, JHJCH PBS &
FUEWE 3R, ERWETIFMAREEE 15 min, FHPESS
FRRIETIFIA 1%45 8%, #0815 min, KR AKGER
3WELEAXIBILIG G, BT, SEMATCK OB, i
FABGHRMAE 595 nm AN E W& O EE KR OD (2 45 R i
I 5 55 (0D )X B RR A= W IR IE e H1 364745025, OD <
OD i, INHARFHEAYIER, 2R K (-); OD <OD 44 <20D 4,
A YIEIE RE 155, 3R A (+); 20D (x<OD g4 <40D y,
W EVIBIE BUAE J1 48, 7R H(++); OD #i>40D 4, A
HAEYIBIE BARE 158, Fom N (+++). OD {EIE S5 R IR
FLR(OD W) A (1):

OD = OD5 + 0Dy x3 (1)

A, ODx: BC 41 3 DK AL ODsos (I E (I {H; ODy:
BC 41 3 NEEE fL ODsos HIME (EARHEZ S
1.3.5 A A BEANFEKIESHT

PEFEEL DNA J5 %48 TAEY) TR (1) R A B A A
AT A SR F 0 I 2 R 4H 34 7995 2% Hh O (Center
for Genomic Epidemiology, http://www.genomicepidemiology.
org/) HJ SCCmecFinder 1.2 T H., HXIdentity =90% .minimum

length = 60%, i 1% W Bk /9 ) %5 Bk i 3 G K & mec
(Staphylococcal cassette chromosome mec, SCCmec)I5l; i
3o 90 2% B35 8 (http://bacdb.cn/BacWGSTdb/Tools.php), LA
¥k SA268_CP006630_ST59 N&E T4, T HBITIREES
#:(single nucleotide-polymorphism, SNP)¥ i b R BEALA

2 H#R55%

2.1 MRSA BE#KES%H

21 BRE A3 MRSA FEAICIEAR U A A TR B HE )
(80.95%, 17/21), KA ih(14.29%, 3/21), BLHIK & K HL
il i (4.76%, 1/21); 30 BRI K43 B MRSA FEASRIEAR Kl
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WA (43.33, 13/30), #EIK (20.00%, 6/30), FR K (6.67%,
2/30), M (6.67%, 2/30), Bl W (6.67%, 2/30), Ifil
(6.67%, 2/30), K295 (3.33%, 1/30), Wi7K(3.33%, 1/30), S
(3.33%, 1/30), FHERE 1,
2.2 THPHFHE

ZHAE R WOR, 518k MRSA i 25 845 50% 9258 M
PEN. OXC. ERY. CLI I TET, HH PEN., OXC Hfit25
i, N 100%, FLARMKRH ERY . CLI, TET, Mif2%4

RIH 98.04%. 96.08%. 52.94%; TMiZ5Z/NT 30.00%M42)
YK TGC, CIP, GEN, LEV, SXT. RIF, MXF, H:
T MXF (I PR3 25 MRSA B 52 B 2544:(10.00%, 3/30),
IR MRSA X FHUS; B RNIG RSB0 51 #k
MRSA E#EXF TGC, LZD., VAN 3 Fhei#pfisk, 0%
20 A R A RIIG R 43 25 1) MRSA Sh 22T 25 TR BE,
M 2450 4~10 FIORSE, ZRHFRRE . KIFH B K pUFR
R, LGRS 25 R L PR R A — 5k, T 1,

F1 21 BRI KIERSBHEEOANEECEERENAILER S FHIE

Table 1 Antimicrobial resistance profiles and molecular characteristics of 21 food and 30 clinical isolates of methicillin-resistant
Staphylococcus aureus

WA ORI REAARR it MLSTH  spa’l  SCCmec ftfgﬂi[’
MRSAO1 i HE PR R LA PEN-OXC-ERY-CLI ST59 437 V(5C2) -
MRSA02 i A PR L PEN-OXC-ERY-CLI-TET ST59 437 IVa(2B) -
MRSA03 i A A R PEN-OXC-ERY-CLI* ST5 13845  IVa(2B) -
MRSA04 i A PR R LA PEN-OXC-ERY-CLI-TET-RIF ST398  t11729  IVa(2B) ++
MRSAO05 i A PR R LA PEN-OXC-ERY-CLI-TET ST59 t437 IVa(2B) -
MRSA06 i HE PR R LA PEN-OXC-ERY-CLI-TET ST59 t437 IVa(2B) +
MRSA07 i R KEHENE PEN-OXC-GEN-CIP-LEV*-ERY-CLI-TET-SXT ST9 t1939  XII(9C2) -
MRSA08 i A PR R L PEN-OXC-CIP*-ERY-CLI ST4513 437 IVa(2B) ++
MRSA09 i A PR R LA PEN-OXC-ERY-CLI-TET ST1232 034 V(5C2) -
MRSA10 i HE PR R LA PEN-OXC-ERY-CLI-TET ST59 t437 IVa(2B) +
MRSAII1 i HE PR R LA PEN-OXC-CIP*-ERY-CLI ST4513 437 IVa(2B) ++
MRSA12 i R KRHENE PEN-OXC-GEN-CIP-LEV*-ERY-CLI-TET-SXT ST9 899 XII(9C2) -
MRSA13 i A R PEN-OXC-ERY-CLI ST59 437 IVa(2B) -
MRSA14 i RIS PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-SXT ST9 t899  XII(9C2)
MRSAI15 i HE PR R LA b PEN-OXC-ERY-CLI ST59 437 IVa(2B) +
MRSA16 il A PR R LA PEN-OXC-ERY-CLI ST59 437 IVa(2B) -
MRSA17 i A PR L PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-SXT ST9 899 XII(9C2) -
MRSA18 i R PEN-OXC-TET ST59 437 IVa(2B) -
MRSA19 i BRI PEN-OXC-ERY-CLI ST59 437 IVa(2B) +
MRSA20 i BT b PEN-OXC-ERY-CLI ST59 437 IVa(2B) -
MRSA21 il BIRE M PEN-OXC-ERY-CLI ST59 437 IVa(2B) -
S7 (7R P PEN-OXC-ERY-CLI ST398 034 V(5C2) ++
S8 I R GR/N:7 PEN-OXC-ERY-CLI-CIP-LEV* ST59 t172 IVa(2B) ++
S12 I R GR/A7 PEN-OXC-ERY-CLI ST1 t114 IVg(2B) ++
S15 I R WL PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-RIF-MXF*  ST239 030 1I(3A) -+
S16 (/7 ikl PEN-OXC-ERY-CLI-TET ST59 437 IVa(2B) ++
S17 I R PRI PEN-OXC-ERY-CLI-CIP-TET-LEV-MXF* ST5 t301 1I(2A) ++
S18 I R Y PEN-OXC-ERY-CLI-CIP-SXT-LEV* ST1409 t301 II(2A) .
S21 I R PR PEN-OXC-ERY-CLI-TET ST59 437 IVa(2B) o+
S22 Ik R Meit PEN-OXC-ERY-CLI ST1 t114 IVg(2B) ++
S24 I R S PEN-OXC-ERY-CLI-SXT ST59 437 IVa(2B) -+
25 Ik R PR PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-RIF-MXF  ST239 1030 I(3A) ++
S26 I R Banlis] PEN-OXC-ERY-CLI ST59 437 IVa(2B) ++
S28 (7R PRI PEN-OXC-CIP-LEV-ERY-CLI-TET-MXF* ST950 12460 1I(2A) ++
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BHRGT EHORIE REAMT 25 MISTR s SCmeent L
S47 (473 1ML PEN-OXC-ERY-CLI ST59 1437 IVa(2B) ++
S48 I R S PEN-OXC-ERY-CLI ST59 437 IVa(2B) ++
S60 I R I3 PEN-OXC-ERY-CLI-GEN*-TET-SXT ST398 3275  IVc(2B) ++
S61 (7R Wil PEN-OXC-GEN-CIP-LEV*-ERY-CLI-TET-RIF-SXT ~ ST239 037 II(3A) ++
S63 (473 B PEN-OXC-ERY-CLI ST59 t441 V(5C2) ++
S66 Ik R R PEN-OXC-ERY-CLI ST338 437 V(5C2&5)  ++
S69 Ik R Vagl2) PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-RIF ST239 030 II1(3A) ++
S72 I R Baplis] PEN-OXC-ERY-CLI ST59 437 IVa(2B) ++
S78 Ik R VaRlis7] PEN-OXC-ERY-CLI-TET ST3091 t437  Vb(5C2&5)  +
S82 (473 SR PEN-OXC-ERY-CLI-TET ST59 1437 IVa(2B) ++
S84 I R 53U PEN-OXC-ERY-CLI ST72 12461  IVa(2B) ++
S88 I R Jert PEN-OXC-ERY-CLI ST59 437 IVa(2B) ++
S90 I R Baplis] PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-RIF ST239 1030 III(3A) ++
S91 473 ViRl 7] PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-MXF ST5 2460 1I(2A) +H+
S94 (473 PR PEN-OXC-ERY-CLI-TET ST59 1437 IVa(2B) ++
S95 Ik R Vagl2) PEN-OXC-ERY-CLI-TET ST59 1437 IVa(2B) ++
S100 Ik R i 7K PEN-OXC-GEN-CIP-LEV-ERY-CLI-TET-RIF-MXF ~ ST239 t030 1I(3A) +

TE: RN ZI WA ORI A R P L

F2 TRREMREENERCEAFREX 14 MRAEHYHTAER

Table 2 Resistance of methicillin-resistant Staphylococcus aureus from different sources to 14 kinds of antimicrobial agents

TS 245 5%/ % (Y 245 B B 0/ B o 6 250

L 252551 HLA 22 FR

A FEA (n=21) Il REEAR (n=30) Eit(n=51)

E— PEN 100.00 (21/21) 100.00 (30/30) 100.00 (51/51)

- 0XC 100.00 (21/21) 100.00 (30/30) 100.00 (51/51)
ERY 95.23 (20/21 100.00 (30/30 98.04 (50/51

KPR (20721) (30730) (5051)
CLI 90.48 (19/21) 100.00 (30/30) 96.08 (49/51)

. TET 52.38 (11/21) 53.33 (16/30) 52.94 (27/51)

PUIR

TGC 0.00 (0/21) 0.00 (0/21) 0.00 (0/51)

CIP 19.04 (4/21) 36.67 (11/30) 29.41 (15/51)

M T 2K LEV 4.76 (1/21) 26.67 (8/30) 17.65 (9/51)
MXF 0.00 (0/21) 10.00 (3/30) 5.88 (3/51)

SRS GEN 19.04 (4/21) 23.33 (7/30) 21.57 (11/51)
Tk Y 25 SXT 19.04 (4/21) 13.33 (4/30) 15.69 (8/51)
HAbbiEs RIF 476 (1/21) 20.00 (6/30) 13.73 (7/51)
W s e T 24 LZD 0.00 (0/21) 0.00 (0/30) 0.00 (0/51)
e VAN 0.00 (0/21) 0.00 (0/30) 0.00 (0/51)

2.3 MLST, spa. SCCmec 9 F 5 BIHE

X 21 MR BG4 MRSA #47 MLST 438, 4558 88
A7 6 4~ ST T, Hirp ST59 Bl FEMA, 4 57.14%
(12/21); spa sy TIZE R B RILAT 6 FILGI, FHorb 1437 2L
IG5 66.67% (14/21); SCCmec B 5 T 45 J s 445 3
FhAIG], Hid 1va@2B) Rl EZRE, & 71.43% (15/21). 21
B 0B MRSA B 7 MRk, o L)
ST59-t437-1Va(2B) &Yy £, 5 52.38% (11/21), H kK

ST9-t899-XI1(9C2), 15 14.29% (3/21), ¥ 30 BREERE/rES
MRSA #47 MLST 4354, Z558 BoR3A 10 4~ ST #I, Hi
ST59 %Iy RN, (5 43.33% (13/30); spa /3 EI45 R G R
I 12 R, Hidb 1437 S FERG), (5 43.33% (13/30);
SCCmec BRI L5 R BonIA 8 s, Hrb Iva(2B)h
FERIG, 5 43.33% (13/30), 30 KRR B MRSA L&
P15 FREUGIRE, R DL ST59-t437-IVa@2B) ok &, 5
36.67% (11/30), WK ST239-t037-1I(3A), 5 16.67%
(5/30). W% 2.
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21 BRESLSTE MRSA Wbk, BA A YIEIE e
Witk 8 Bk, ditt A 38.09%, Horrh & AE Rk 3 bk
(14.29%, 3/21), L5 AUBERE I PARE 5 ¥R(23.81%, 5/21); H
H BIERE FT RO TE AR LA ST59-t437-1Va(2B) K 51 7 3 (50.00%,
4/8); 30 BRIFIAR /T E MRSA BRI HA A= Yy BT A
(100.00%, 30/30), FHH = U EE J1 A%k 3 #£(10.00%, 3/30),
AR RUBERE J1 TR BR 25 #R(83.33%, 25/30), fRALIRERE ) Ttk
2 ¥R (6.67%, 2/30); A7 A B J1 T Ak 4y F B DA
ST59-t437-1Va(2B) R &, 1 Hi(36.67%, 11/30). Bk AlIE IR
S8 MRSA HA MUEAE J7 R F2 53 L) ST59-t437-
IVa(2B)h &, AU IREL M 7r 251 MRSA TR AR AE P ETE
AURE TR HERE LR, LR 2.
2.5 [RRFLTTER

T SNP A ER AP R EE SR IR, 51RRE S AR
478 MRSA 4YJ&@ T 9 N ilb b3, b2 A IR
B 26 Bk, o 14 BORIETFERAEAR, 12 HORIETIRRFEAR,
[Fl—#F4k53 32 MRSA R A RIERRECR, W 1.

MRSA06

S24

MRSA09
1§/IRSA04

7
S60

| S88
S8

ESRN (2 v o I VA e e o A
BT 21 BREEHFN 30 BRIFPRZES MRSA BIHRIET SNP MR BELAY

Fig.l Phylogenetic tree of 21 food and 30 clinical isolates of
MRSA strains constructed based on SNP

AT MRSA FEHAFL A 1 26 BREHRAGILL
ST59-t437-1Va@B)RI N E, (5 HN 76.92% (20/26), Hi &
mRUR L1 BR, IPRSRTR 9 Bk, Ay 6 BREARBIAI . 2 Bk
ST4513-t437-1Va(2B) B (R 45 MRSA08 . MRSA11), 1
Pk ST59-t473-V(5C2)RY (kg5 MRSAO01), ¥RIET
B 1Bk ST338-t437-V(5C2&5) 8! (Hikk i 5N S66). 1 #k
ST3091-t437-Vb(5C2&5) # (B4 #k 4m = A S78) . 1 #k
ST59-t441-V(5C2) RS54 S63), HRIEFIEIR

X HOAE T EE LA A B 11 BRE SR MRSA Al
9 BRIfG ARSI MRSA TARR A B, PIFPSRIEAT MRSA 1Ak 5
FRIG] . W2 FR A R A YR B BE T 2GS R S
B MRSA B T W — ik 432 (R F 2 2 AR E
JEPE MRSA WAk BA BURARE T AR 6 R, (AR A
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