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Carrying status of resistances genes and pvl gene in MRSA isolated from
sputum of patients with healthcare-associated pneumonia in ICU of a hospi-
tal

XIA Wen', WU Liang', YIN Qing®, DAI Xiao-yue', ZOU Zhi-ging', WU Yao>, ZHOU Ya-
ling®, HE Lei?* (1. School of Medicine, Jiangsu University, Jiangsu 212013, China; 2. De-
partment of Clinical Laboratory, Af filiated Hospital of Jiangsu University, Jiangsu 212000,
China)

[Abstract] Objective To investigate the carrying status of methicillin-resistant Sta phylococcus aureus (MRSA)
resistance genes and virulence factor pwvl gene in sputum of patients with healthcare-associated pneumonia( HAP).
Methods Forty-six strains of MRSA {rom sputum of patients with HAP in an intensive care unit (ICU) of a hospi-
tal were detected resistance genes (mecA, aacA-D, tetK, tetM, msrA, msrB, ermA, ermC, vatA, vatB, vatC,
femB and linA) and virulence factor pvl gene by polymerase chain reaction (PCR), SCCmec genotypes of MRSA
strains were analyzed by PCR. Results Among 46 MRSA strains, detection rates of resistance genes mecA, aacA-D,
tetK, msrA, ermA, ermC, femB, and linA were 100% ., 54. 35%, 36. 96%, 13. 04%, 36. 96% ., 52. 17%,
71.74% , and 10.87% respectively. None of strains were detected tetM, msrB, vatA, vatB, and vatC genes; viru-
lence factor pol gene carrying rate was 65. 22%. Four genotypes of SCCmec were detected among 46 MRSA
strains, 26.09%, 52.17%, 2.17%, and 2.17% of which were SCCmec [[ , [l » IVc, and V respectively. Conclu-
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sion MRSA carries multiple drug resistance genes in sputum of patients with HAP, virulence gene pvl is high,

SCCmec genotype is mainly type [l , health care workers should pay highly attention.

[Key words| Staphylococcus aureus ; drug resistance gene; healthcare-associated pneumonia; povl; SCCmec typing
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Table 1 Oligonucleotide primer sequences and PCR amplifi-
cation conditions of Staphylococcus aureus resis-

tance gene

Bk 7
I Y4057 =37) R KA
(C) (bp)

mecA  F:AAAATCGATGGTAAAGGTTGGC 55 532
R:AGTTCTGCAGTACCGGATTTGC

aacA-D F: TAATCCAAGAGCAATAAGGGC 55 227
R:GCCACACTATCATAACCACTA

ermA  F: AAGCGGTAAACCCCTCTGA 55 190
R: TTCGCAAATCCCTTCTCAAC

ermC  F:AATCGTCAATTCCTGCATGT 55 299
R: TAATCGTGGAATACGGGTTTG

tetK  F:GTAGCGACAATAGGTAATAGT 55 360
R:GTAGTGACAATAAACCTCCTA

tetM  F:AGTGGAGCGATTACAGAA 55 158
R:CATATGTCCTGGCGTGTCTA

vatA  F:TGGTCCCGGAACAACATTTAT 55 268
R: TCCACCGACAATAGAATAGGG

watB  F:GCTGCGAATTCAGTTGTTACA 55 136
R:CTGACCAATCCCACCATTTTA

vatC  F:AAGGCCCCAATCCAGAAGAA 55 467
R: TCAACGTTCTTTGTCACAACC

msrA  F:GGCACAATAAGAGTGTTTAAAGG 55 940
R: AAGTTATATCATGAATAGATTGTC
CTGTT

linA F: GGTGGCTGGGGGGTAGATGTATTA 55 323
ACTGG
R:GCTTCTTTTGAAATACATGGTATTT
TTCGA

1.2.5 pol ZAEBARN KA PCR &M HE,
P SCHRL13 ]G B SA pol JE AN 5197, 51 9 Fr 51
} F:5-ATGGTCAAAAAAAGACTATT-3’ R;
5’-TCAATTATGTCCTTTCACTTTAATTTC3’,
PCR 4" $= 9 K /N 939 bp, PCR R B ARFL
25 pL, A 2 X PCR WIE W 12.5 pL. BV FHE514)
0.5 pL,DNA M 2 pL, DLKHH 8K #ME R R 2
25 pL. 94 CA8PE 5 min,94C 60 5,51 C 60 5,72C
60 s,36 MEH,72°C FEM 10 min, PCR [ I 45
JG L HUS L T R 1L 2 %0 35 W U v A
S5 IF BRAHE SR

% 2 SA SCCmec K 53 BUAG W 51 9 15 5] Be ) 38 7= ) /N
Table 2 Primer sequences and amplification product size of

SCCmec genotyping of Staphylococcus aureus

e 15157 =37 PR/ (bp)
SCCmecl F:GCTTTAAAGAGTGTCGTTACAGG 613
R:GTTCTCTCATAGTATGACGTCC
SCCmecll F:CGTTGAAGATGATGAAGCG 398
R:CGAAATCAATGGTTAATGGACC

SCCmeclll F:CCATATTGTGTACGATGCG 280
R:CCTTAGTTGTCGTAACAGATCG

SCCmeclVa F:GCCTTATTCGAAGAAACCG 776
R:CTACTCTTCTGAAAAGCGTCG

SCCmecIVb F: TCTGGAATTACTTCAGCTGC 493
R:AAACAATATTGCTCTCCCTC

SCCmecIVe F:ACAATATTTGTATTATCGGAGAGC 200
R: TTGGTATGAGGTATTGCTGG

SCCmecIVd F:CTCAAAATACGGACCCCAATACA 881
R: TGCTCCAGTAATTGCTAAAG

SCCmecV. F:GAACATTGTTACTTAAATGAGCG 325
R: TGAAAGTTGTACCCTTGACACC

2 #R
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36.96% .34, 78 Yo Fl 34.78 % . XF B PG VP A K KE
FORE T B e H s T 2 SRR ARG 435 R 26. 0924
23.91%F126.09%, W% 3,

£ 3 46 Bk MRSA XF 7 Rl 5 25 9 (4 i 25155 o

Table 3 Resistance of MRSA strains to 7 kinds of antimi-

crobial agents

B 2 i 24 P iiif 25 38 ( %0)
AFHE 19 41. 30
IEZS-S 17 36. 96
HRTE 16 34.78
SRR 16 34.78
VYR 12 26. 09
KRR HR 1 23.91

52 it i HHY PO s 12 26. 09




e 528 R YL P 25 75 2019 4F 6 H 45 18 %5 6 ] Chin J Infect Control Vol 18 No 6 Jun 2019

2.3 B ABEEFEL 46 ¥k MRSA |, 47 £ F 440 bk MRSA fiff 25 5 P 54 15 00

T 2L . TR IE A R 10,87 % ~100% , Table 4 Carrying status of resistance genes of 46 strains of

DL mecA SR 335 8,35 10026 LW femB, MRSA

aacA-D, ermC 3 [, £ H F 5 51 R 71, 74%. LEE I 33 KR %)

54.35% .52.17% 3 DE%% 4 K1, mecA 46 100. 00

2.4 HHRTF pul AEKME R 46 Bk MRSA aacA-D 25 54.35

W30 RS H pol FEH LK R 65.22% . SA pul tetK 17 36.96

FER Y8 7 R/ 939 bp, HR /N5 FiUH 45 2R — msrA 0 A

H. WH 2, ermA 17 36. 96
ermC 24 52.17
femB 33 71.74
linA 5 10. 87
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Figure 1 Electrophoresis map of PCR amplification products of MRSA resistance gene
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Figure 2 Electrophoresis map of PCR amplification pro-

ducts of MRSA pul gene

(bp) (bp) M_1 S

2 000

2 000
1 000 1000
750 750

500
250
100

500
250

100

SCCmec Il SCCmec Il

2.5 SCCmec AW 4 AL R 46 ¥k MRSA 345
4 B SCCmec FEF AL, Horp SCCmec IT Y 12 #£
(26.09%),SCCmec [ 24 #:(52.17%) , SCCmec
Ve 1 #(2.17%),SCCmec VB 1 #£(2.17%).,
W 3,

3 itig

MRSA 2 If PR Wi 2 i 25 1, ge 51 & b 7
PR 5 e UL AE R0 T AE il AR S5 0 e IS e JER e W
FIE S CH TIOR8 0K s T 4ok

(bp) g

2 000 2000
1000 1000
750 750
500 500
250 250

SCCmeclVe SCCmec V

M:2 000 bp DNA 43 T Rt bR ifiE s 1~6: FHPERRAS s N2 B %) 18
3 MRSA SCCmec K /35 PCR 43 7 ) it ik ] 1%
Figure 3 Electrophoresis map of PCR amplification products of MRSA SCCmec genotyping
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