MERE AR SR BEABIKE SCCmec EE 7B RTHZME 71

WAL bR E !, BEFH !, DAL T AMITIES SER, BT RIS 317523; 2.6 MABREX L SIRE , ¥HT AH 318000)

WE: B >N TPRELSSERKEAS B TR BEKEE EH 5 A (methicillin-resistant Staphylococcus
aureus, MRSA)SCCmec % B 5 Bt 23515 00, A6k MRSA B84 AE, FE DEBMAEER217F1A
—2018 F 12 A MG R B EARR T 55 69 297 #4235 & 3) £ 3818 (Staphylococcus aureus, SA)AHF R 5, HIET k0%
T8 540K 5 i B MRSA B4k, %A PCR sF 47 MRSA & SCCmec % F R AR A ; KA K-B &K FFHE»H
R SCCmec AR H ka5 45 0L, L5R 297 %k SA % MRSA #1  iX3h 45 £ 127 Mk A Mk, 40 KB ra M % 4 42.76%,
127 ¥An 5 T T 4 B 22 mecd 3 B A 121 #kfab, MRSA FIEXISTabE A 40.74%, A5 BB AN 4 %4
95.28%., MRSA & SCCmec 5% : 77 %A SCCmecll &, 34 ¥k SCCmec 1 ', 3 #% SCCmecN A, 7 ¥ dik Xk 5
A AR BT SCCmec 1 5 SCCmecMA H k37 ¥ HF . HH 45T 100%5 8, 48R +B- M BEIE £ HE 254 100%
w2, SCCmecM Bk RIRNBE L, ML, WREELFPHARTEZ LR LG EREST SCCmecl Bk, £2FALHIEF
B, B LEAEERGAREEIFAS B MRSA Y& SCCmecll B 4 £ 27 /7H 4k, MRSA /5 &b =&, £
WK % EFBINE,

KR WTPABHREHEHIRE,; TEARKRRLELTT A; FHRALE A mec ARAE; AR,A,; M

FE DS R969.3 XEkARERS: B YEHS: 1007-7693(2021)02-0184-05
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Genotyping and Drug Resistance Analysis of Methicillin-resistant Staphylococcus Aureus SCCmec

LIN Ya', YE Yongzhi', TU Leijun', BIAN Baohua®*(J.Taizhou Traditional Chinese and Western Medicine Hospital,
Wenling 317523, China; 2.Center Laboratory of Medical School, Taizhou University, Taizhou 318000, China)

ABSTRACT: OBJECTIVE To analyse genotyping and drug resistance of methicillin-resistant Staphylococcus aureus (MRSA)
SCCmec isolated in Taizhou Traditional Chinese and Western Medicine Hospital, and to provide reference for diagnosis and
treatment of clinical MRSA infection. METHODS The 297 strains of Staphylococcus aureus(SA) isolated from clinical
specimens in hospital where author work in were studied from January 2017 to December 2018, and MRSA were screened
according to the drug sensitivity test of cefoxitin. The MRSA and SCCmec were identified and genotyped by PCR. The resistance
of different SCCmec genotypes was analyzed by K-B disk diffusion method. RESULTS The 127 strains were positive by
MRSA screening test in 297 SA strains. The positive rate of primary screening test was 42.76%. There were 121 positive strains
in 127 primary screening positive strains by mecA4 gene test. The positive rate of MRSA confirmation test was 40.74%, and the
coincidence rate of phenotype and genotype detection was 95.28%. SCCmec typing of MRSA: 77 strains were SCCmec type III,
34 strains were SCCmec type 1I, and 3 strains were SCCmec type IV. Seven strains could not be classified by this method. Drug
susceptibility test showed that SCCmec type I and SCCmec type III strains were 100% sensitive to vancomycin and teicoplanin,
but 100% resistant to beta-lactam antibiotics. The resistance rate of SCCmec type III strain to quinolones, macrolides,
tetracyclines and lincomycin was significantly higher than that of SCCmec type 1I strain, and the difference was statistically
significant. CONCLUSION The main epidemic strain of MRSA isolated from clinical specimens in hospital where author
work in is SCCmec type IlI. The drug resistance of MRSA is serious, manifesting as multi-drug resistance.

KEYWORDS: methicillin-resistance Staphylococcus anreus; methicillin resistance determinant A(mecA); Staphylococcal aureus
cassette chromsome mec; genotyping; drug resistance

HRERNEM S EOMARET RS Ak, (BFEPEVGARNE 2 #)5, 1961 F5E
PRI R T AN, BHEERRN 2 Jevons EASFEAE B E h R T H AR P AR A B
H, Bzt MERERM R, 1959 Fi5 it — {0, %) 75 BK B (methicillin resistance Staphylococcus
PR RETN 7 2 R AL A EHE R, HAV  anreus, MRSA), B 5 BRI Z [ 5K 45 8515 3
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MRSA, 20 22 70 4FK MRSA el [ 48K,
TR B B AR e 1Y) S0 S 2 121, MRSA (1)
AR T MRSA gRAG T AR U AR 24 P e
A(methicillin resistance determinant A, mecA),
mecA FERTFTE T A ERE Qe 0K mec JEH &
(Staphylococcal aureus cassette chromsome mec,
SCCmec)'', J& MRSA HFTER —F RS sh 1515
T, #EA Z RN 255 N {7 MRSA £ 9 2 H i
2y, ZITH I A SN AR mee R BT
SCCmec #3fIH Y COK & 20 i FE K &2 5 (cassette
chromosome recombinases, ccr), H¥E mec F&H 2
BARFN cor HHE BIRMALAR, SCCmec £i %
A, SCCmec B MRSA WATH 54K,
A FHLIX ) SCCmec AT REAN] , AN A5t 15 5oy 50
BERRAET 1 SCCmec WA REANIR] , [ HAA7E b 25 22
5o T SCCmec WL RS E MRSA HE 143
FIATIREREZ —, # X SCCmec FEH 437,
xS R AR R DX 03 2 5 SR A 1
WAESN, I AT XX BE BEali X MRSA A7) &
TR PR 25 B K A AE S . B MRSA 2
RMAT VA S G Bk FH DU 25 W) R IR K .
TGN PE RS 5 BB S H MRSA B itT
ROE . SCCmec FEH 531 e Tt 254058, ARWFFRXTE
HITEBERGE 2 IR S bR h 43 B0 297
PRA B A AT ER B 1E MRSA %58 L0 2 24
PR, IHGELTT
1 #MREE%E
11 BRI

WA M PP BERAS S BERE 2017 4F 1 H—
201847 12 AfERE B E A RIEA T AR L G @
WA BRTA 297 MR, FIEREMR: & OHAKE
ATCC25923(MSSA T # ) . 4 & {4 1 4 3K &
ATCC43300(MRSA FE#R)IAIMA [ H B F PO o
1.2 U5

VITEK-2Compact 4= F gh A )43l . #2%
FHPE 20 P 56 02 R (5 B L3R A F]) s Thermal cycle
PCR " #4{% . Cel Doc XR+i % % %i (3 H Bio-Rad
oal)s HAB A T AR a0 B 258548 R B0 E BTN
KA AR A 7 o
1.3 ik
1.3.1 RGBS 4% (e EIG R 5451k
MR ) (BB 4 MOBATERER], XFBELRTE 44 H 3l
TR S TS E

T E AR 22 2021 4F 1 A4S 38 4545 2 1)

1.3.2 MRSA #Ifiids SR HZEEIGIRL R E bR
HEALZE 01 &5 (CLSDHERZ AL F0 P8 T 3R 5L M.,
SEARFIWTARIE . LIS TS T B B A <21 mm
W75 MRSA BEFE , Sk F0P5 T ) B E 4% =22 mm
Sk H AR P MR & B A A PR . R & B0
FJEREA ATCC25923 4w A A BRI ATCC433
00 fETH

1.3.3 MRSA FE A 55437

1.3.3.1 MRSA JE:FH4H DNA 2B ZMSCHR[5]
W TR R T I IR 3, 48 35 CHi SR 18~24 h,
SRIGHL 2~3 ANETE % | mL K A 3K 4 EP 45
WIR2), 7 4~8 ‘C£: 12 000 r-min~' .0 15 min,
5 R, UUREYE 100 mL K E 25 7K Rk
A1, 100 ‘CZ& I 12 min, 12 000 r-min~' B.[> 5 min,
VS BN PCR Y HEARANR

1.3.3.2  mecA N SCCmec KR4y RIK 514k
The i B TAEY TR BRA R L mecd .
SCCmec F:H5 91, W 1. PCR ¥ WK R J 544
RNRZR K 25 plo Ho RS 9145 1 ul, 2xTaq
Master Mix 12.5 uL, DNA #i4g 1 uL, ddH,O #Me
%25 ul, P 95 CHIAEE 2 min, 95 ‘C7%
P 60s, 50 CiEk 60s, 72 CHEH 60 s, fEFR 35
ASJEW, )5 72 CHERK 2 5 min B PCR 724 5 uL
TE 1.5%3 IR PEEERC VK, EB Y L /MT T alif4,
ML TEs S

#F1 mecd. SCCmec %Y #5141 7 7|
Tab.1 Gene amplification primer sequence of mecA, SCCmec

Bl B4 SIEEEFS(5~3") PR EE /op
mecA-F GTGAAGATATACCAAGTGATT 147
mecA-R ATGCGCTATAGATTGAAAGGAT
SCCmec 1 -F GCTTTAAAGAGTGTCGTTACAGG 613
SCCmec 1 -R GTTCTCTCATAGTATGACGTCC
SCCmec Il -F CGTTGAAGATGATGAAGCG 398
SCCmec Il -R CGAAATCAATGGTTAATGGACC
SCCmecll-F CCATATTGTGTACGATGCG 280
SCCmecll-R CCTTAGTTGTCGTAACAGATCG
SCCmeclV a-F GCCTTATTCGAAGAAACCG 776
SCCmeclVa-R CTACTCTTCTGAAAAGCGTCG
SCCmeclVb-F TCTGGAATTACTTCAGCTGC 493
SCCmeclVb-R AAACAATATTGCTCTCCCTC
SCCmeclV c-F ACAATATTGTATTATCGGAGAGC 200
SCCmeclV c-R TTGGTATGAGGTATTGCTGG
SCCmeclVd-F CTCAAAATACGGACCCCAATACA 881
SCCmeclVd-R TGCTCCAGTAATTGCTAAAG
SCCmecV -F GAACATTGTTACTTAAATGAGCG 325
SCCmecV -R TGAAAGTTGTACCCTTGACACC
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1.3.3.3  ERFHIM)F 5448 PCR j=¥ik i
A T AW TR AR BRA R AiAem iy, 2554
2% Gen Bank J¥ A5 >R BLAST #2717
AT RRIFH HE X, s S R L

1.4 2505

MRSA 2 Fft SCCmec 3£ F I 25 056K FH K-B
YR, 45 R RN S IR CLST 2017 4EAYFRUES,
SO A BRI ATCC25923 Fl4x v (03] 45 BR 1A
ATCC43300 7EJFifs
1.5 it

K HI SPSS 16.0 G it A X B #4734 o it
R TR PR T AT, SR P<0.05
ERAGIFEE L,

2 #HR
2.1 297 BRAE R0 A BRI 25 B A A Ol

297 BE4 B O E A BRI 3Bk A BB R
W M. PR, Sl . S K. KR
R AERRAS . HoH P MR 61 #£(20.54%) . ICU 43
PE(14.48%) . MR 37 BR(12.46%) . HFMEL 33 £k
(11.11%) . 2R 31 ¥k(10.44%) . WHALHIRL 24 Bk
(8.08%) . HEL 22 #k(7.41%). WIRANEL 17
(5.72%) . TRk 11 #8(3.70%) . JLFF 7 £R(2.36%) .
HARFE 11 #:(3.70%).

2.2 MRSA Wi 45 5

NS B 58 A AR At r B RO 1 297 B
SR AOMAERE, 23K MP T HUBGA R i i 127
BRI BAPE B BE, MRSA #9 FIM: %K 42.76%.
2.3  MRSA #fiiEi 545 5%

127 % MRSA ] i FHH: Ak 28 PCR #:0 mecA
LA, HLPKEE SR 121 Bk PCR B9 3453 147 bp /&
B DNA FBt, MRSA il ik 6 BH 1t %Rk
40.74%., PCR Z5H LI 1,

2.4 MRSA Ktk SCCmec 5312

22 PCR HLYKA 77 #RAE 280 bp Ab i BLEHYE %
W, M7 63.64%; 34 #R7E 398 bp AbH BEPHTE ST,
i 28.10%; 3 BRFE 200 bp AbHIBEBHMESRA, &
2.43%; A 7T HRHILEARBEIE T/, 5 5.79%;
PCR 255 WL 2,

2.5 FEFFHNI TR

PCR FHME =14 DA TAY TRFEARER
NEIAAE IR, I35 Gen Bank 81 85d e 444t
1) SCCmec FER TR 51 FEXT, 45 54 % 200 bp
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Sb B S5 K SCCmee VY, 398 bp 4k B 55741 K
SCCmec I #Y, 280 bp ALBHM: AT K SCCmec Y,
N 1 2 3 4 S P M

600
500
400
300
200
100

bp

B 1 mecd ¥ FH PCR ¥ 3 #,5 E

N-FIPEXS IR 1~5—@brAs; P-FHMEXT R M-F7ic.

Fig.1 PCR electrophoresis graphs of mecA gene

N-negative control; 1-5—determination of samples; P—positive control;
M-marker.

600
500
400
300
200
100

2 SCCmec 4% PCR % [F # 3 # i
N-FPEXT I s M—bmic; 1~6-TERRA
Fig. 2 PCR electrophoresis graphs of SCCmec genotype

N-—negative control; M—marker; 1-6—determination of samples.

2.6 GO AE R

SCCmec N VS MAIHEXS TR . BH I
T 100%0, AH O B-BEREE BT 25 100%
i 25, SCCmec T IF T AU B AR T HoA 3 30 1 24
YA Em 25, [H SCCmec T R 245 2 i) 25
T SCCmec 1 HIkE, A BEMEZER(P<0.05), 45
R 2.
3 it

MRSA HUw J15%, Mgk, X AEAERE
B R, T BURYL 53 . ORI
1) Ry R = O A e i R R R 2 —, 23
B el e = I I N ) 0 O 7] 7 R
297 R4 AR A ER I 4k VG T BUBI I 1E N
MRSA ¥, 4559 127 ¥RBHIE, W00 BN
42.76%. H1T MRSA XJ H S PYARIN 24 19 = ZEHL I
JEIE A ANE AT T HMENE meca S, TS
W=y B-P Bk S SR A AR A T 0 7 B R 4
A 2a(PBP2a), 1AL B-PBEIE S 25 2
FLIE 2002 4F CLSI W5 1 — H 75 4 8 (0 /0 4 3K
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&2 FE MRSA HH T FE SCCmec 2 FH A BT 254 R
Tab. 2 Resistance of major MRSA strains with different
SCCmec genotyping

SCCmec M #(n=77) SCCmec Il &(n=34)

HUAEZGY — — 2 Pl
i 2 RRAL T 25 5R /% TRt 2 R TR 2%/ %

TR 0 0.00 0 0.00

BERT 0 0.00 0 0.00

| e e 1 1.30 0 0.00  0.446

E LTI 77 100.00 34 100.00

S FEL bk 77 100.00 34 100.00

FORVIAR 77 100.00 34 100.00

oy 55 77 100.00 34 100.00

GRS 47 61.04 13 3824 4938 <0.05
MR 58 75.32 15 4412 10.202 <0.05
BINERU 69 89.61 21 61.76 11.922 <0.05
LEHEDRE 67 87.01 18 52.94 15.265 <0.05
BUHR 70 90.91 26 76.47 4207 <0.05
UEZS S 68 88.31 20 58.82  12.485 <0.05
KHHR 56 72.72 16 47.06  6.819 <0.05
RRER 55 71.43 17 50.00  4.752 <0.05
BT R R 59 76.62 15 4412 11.214 <0.05

Y TZE=r A2
Note: Drug resistance=intermediate + drug resistance.
BRI meed FEPH, BIRIIAE MRSAN, RH]
PCR i ARKAGI mecAd KRB A EAEM MRSA
) “abniE”, I, B 127 KR BHPE bR 2
mecA FERFEF AR, A5 121 ¥k PCR Je b4 3 2|
147 bp Z47 ) DNA H B, MRSA fii2 156 fH 1R
H 40.74% , AT 2012 4F i [ B e 4 5 i 24504 W
Do) SN F1y 477 9% ARG I 5 35 PR AU AG I R 4+ 6
R 95.28%, FHAYT 6 Kk E R HH 4 PE AR RLEH
Pk, (HBERRARIEN mecd FEIN, 5 BE IR B-PY Tk
JHe it o M E G, AT RETR AR ASEE T mecd JEIH,
— 14 4 B (0 7] 70 TR R 200 it 1 T A KRS o i o
BRI BAPEN2) A A7 2% 35 iR 3 0T R i T B- P 1t
JHie it Ko 75 75 28 45 A B 1 A 1 22 5 B- A I R i 2
HRREAE QBT TR, SR HE (RNA
H LA A A R OO MREE I 2509, A mT fig k1t
VT 24 S 06 RO o g s B BE I, AL A
FRELLE TARE T — 20 Do

SCCmec J=—" et st L B o, %ot
PEBRHEAT A mecA JER SN, 38 nT #EH A 2 Fh HAl 4t
W25 T 25 36 0, AT v R 2 T 2 . AR i
SCCmec & FFENE SR MAR, SCCmec H
ZFAR], BET SCCmec /3 FH AT 1T 1M,
IV, V#, SCCmec | BABMESE 1961 41 K5 1)

T E AR 22 2021 4F 1 A4S 38 4545 2 1)

MRSA, T8/, W25 RD, FZXB -
NEEEZR DA 25T 25, SCCmec 1l . T AYA] HE &
[ BIHEALT R, SCCmec T BYEBE O it 25 35 B 1L 1
RIB 22— 80 RN R X B- N BERESSBUE 25 Pt 24
Gh, X HALBT R 25 AR RFRERNZ], SCCmeclll
BRI MRS N 2 BN 2 Jr PR, ZFiit
YL A, KRB ZFTH Y EA
W Emt 2tk SCCmeclV . VBT80N, ReHEE
FarE, FEMEH mecd FEH, FRINXTAE B-N bR
YRR RLHE, SCCmec1 . M. MBIFHEILTF
P B e 3R 15 MRSA(HA-MRSA), SCCmeclV .
VR E L T4 X3R5 MRSA(CA-MRSA), i
JUAE X s & 30T HA B (¥ 8L 5] SCCmec. SCCmec
(LS MRSA IATH =8 —ENXR,
AREZ . NFEHIX MRSA FEHIEH ) SCCmec
RGBT, fEHA . #hESE% MRSA Jifikk
FHLL SCCmec 1 B h 3, 15 H EARR X A 22
S, HRACHLIX EELL SCCmec T B Ky 3, ML
BWLL SCCmec M AL FB1, ARWFFREEHR 121 #RE
mecA FEFHHUE A MRSA HE#kH, SCCmecll # 77
PR, i 63.64%, IR TATIASFPHRER SCCmec T
K %R 94.70%, B I & 1 PR o S5 DS E 1)
SCCmec 5 10.7%, FB SCCmecll B NZEH
T e 5 B A B 2 B B A S bk, [Tl 2
SCCmec BB HFHEE MW 2% %, BT
HA-MRSA FBLALE [ Be P A T/ , I ml i Bk
S AR A 2 B AT DA R (B) A 4 1T S S 2 T 2
I PRI S W g, Bk 2 BN 4% il ) MRSA Jkije
T B B R B R AT

MRSA i 250 1) & A 322 H AR P AR BUER Y
S B 00 4 IR TR H A R A AR AR T A
mec IEHFEN SCCmec T0lF, ZilF BB,
A FEMREE YR M, SR A
BRI Y AR R A S5, 2R R RS W
(T 254 . SCCmec TUIFIEHS . AL 5B EUUK
SMEPESR AT S . R L BURL YT N 38 4 2
SCCmec TUFHA 1 8 222 M 1 B 22 R PNt 2 A
H X BB AL R AEAE, AW A B SCCmec
A6l T P AE XL 2 M 2 E I, M
YRR S RA T, SCCmec FERBUARTR], Hpr
WG PE A FEASTE o SCCmec T RIS MR JT 8 2 .
BT 100%M808%, HH R B- BT R 259
100%I 25 . MRSA XJB- N BEREIS TR 259 1 T 24
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1 FEZEHLHE T MRSA AR A58 T mecd , %
B RE - T RRGAEND 2a, &%
5 B- P I e S0 08 25 0 1) 2 AT RAIR , 32 1 B-
DA B e 0 P 245 400 /S i BEL 1 400 2 K SR W 2 5 I
WA= 2507 SCCmec T B F0 T B B Mot oAt 7
YU 23 BT 251, 15 SCCmec R #EXT
RIFNERIE . FIMF 2. MEinERZe . IR
FIBRRT 85 R M 25 % 0 2 5 F SCCmec 11 KK, £
PR 22 R (P<0.05), FEHJEH, SCCmec Il BT
MR A 2 R 253, I HJ& 2 R AR i
2 L PR SR NG JE Tl A LR, mecd 3
PR 55 L 2 L DR R A AR, P B R A, i
WEEMAMG . (HFFEENE, SCCmec [l BIF]
T 75 TR AR Xof ) 25 e e 450 A AR oo S e, % ) s
JEETH 25 1) MRSA I IRES A WL 304 3], A B RLp
SCCmec AT 1 BT 24, TSI HEE A 1 4%
NI ZS I 25 bR, AT RESE 2R 23S MK
RNA A58y cfir JEFA- T 2503 37 Jif 4% H JE4E
A, R R R E A

MRSA TEIG IR KA oy B 8 5w, K
SCCmec W5 2, Fprfhr i 25 2 WA, 78
ST DX 2 35 R 50 1) EL A M bkt 22 5%, X MIRSA
FE R HEAT 43 0] A B A 22 b 3 4 7 3 PR 28 050) %
i 25 I RE B, X T A b IX. MRSA AT IR
T 245 1 o BT A A
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