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Investigation of Virulence Genes in Nosocomial — acquired Methicillin — resistant Staphylococcus aureus Isolated from the Trauma Patients.
Huang Zhimi, Mi Jiarui, Luo Xueping, et al. Microbiology Laboratory,The 98th Hospital of People's Liberation Army ,Zhejiang 313000 ,China

Abstract Objective To investigate the prevalenece of virulence genes in methicillin — resistant Staphylococcus aureus( MRSA) i-
solated from the trauma patients under nosocomial infection in the study hospital. Methods Forty eight strains of MRSA causing wound
infection were isolated from the inpatients of trauma between Mar 2004 and Jun 2005. By PCR, housekeeping gene spa of Staphylococcus
aureus were detected for molecular identification, methicillin resistant gene mecA were recognized as MRSA , and typing of SCCmec( I ,
N,II,Va,IVb,Vc¢,IVd, V) genes all reported SCCmecll. 7 classes (43 kinds) of virulence genes were analyzed by PCR and verified
by DNA sequencing: Staphylococal Protein A(spa), 2 kinds of capsular antigens ( cap5,cap8) ,4 of accessory gene regulator (agrl ,agr2,
agr3,agrd ) ,16 of adhesins (sasX,fnbA,clfA,clfB,icaA,can,bbp, ebpS,sdrC,sdrD,sdrE, map,efb/fib,isdA,isdB,isdC) ,10 of cytotox-
ins( pvl,lukE,lukM, psm — mec,psm — o, hla,hlb, hld, hlg, hlg —=2) , 9 of proteases( ssp, splB, edinA, edinB, edinC, sak , nuc, hysA, lip)
and 1 of toxic shock syndrome toxin (tst). Results In 48 strains,6 classes of virulence genes, Staphylococal protein A, capsular anti-
gens, accessory gene regulator, adhesins, cytotoxins and proteases were positive, and the positive rates were 75.0% —100.0% , while tst
gene was not detected. 28 of 43 kinds of virulence genes were positive. For 24 kinds of genes (spa,cap8,agrl,fnbA,clfA,clfB,icaA,
can,sdrC,sdrD,sdrE, efb/fib,isdA ,isdB, isdC, lukE, hld, hlg — 2, ssp, spIB, sak, nuc, hysA and lip) , the positive rates were all 100% .
For sasX,pvl,psm — mec and hla, the positive rates were 97.92% (47/48), 75.00% (36/48), 95.83% (46/48) and 95.83% (46/
48) , respectively. The rest 15 kinds of genes were all negative. 48 strains of MRSA virulence gene detecting results can be divided into 5
positive modes. Conclusion It’s the first report in China that 43 kinds of virulence genes in MRSA isolated from the trauma patients un-
der nosocomial infection were analyzed. Virulence genes are prevalent in this group of MRSA isolates, and played a key part in pathoge-

nicity.
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spa P1.GGTGTAGGTATTGCATCTG P2.CGACGTCCAGCTAATAACG 1303 [13]
SRS (L) SRS (2 ) < T A b S I 43 2
cap5 P1:ATGACGATGAGGATAGCG P2.CTCGGATAACACCTGTTGC 881 [13]
cap8 P1:ATGACGATGAGGATAGCG P2.CACCTAACATAAGGCAAG 1148 [13]
AL (4 F) <AL PR b agr 4070
agrl P1.:ATGCACATGGTGCACATGC P2.:GTCACAAGTACTATAAGCTGCGAT 439 [14]
agr2 P1.:ATGCACATGGTGCACATGC P2. TATTACTAATTGAAAAGTGCCATAGC 572 [14]
agr3 P1.ATGCACATGGTGCACATGC P2.GTAATGTAATAGCTTGTATAATAATACCCAG 320 [14]
agrd P1.ATGCACATGGTGCACATGC P2.CGATAATGCCGTAATACCCG 657 [14]
AR R (16 7)
sasX P1:AGAATTAGAAGTACGTCTAAATGC P2.GCTGATTATGTAAATGACTCAAATG 615 [1]
fnbA P1:CACAACCAGCAAATATAG P2.CTGTGTGGTAATCAATGTC 1362 [15]
clfA P1.GTAGGTACGTTAATCGGTT P2.CTCATCAGGTTGTTCAGG 1584 [15]
clfB P1.TGCAAGATCAAACTGTTCCT P2.TCGGTCTGTAAATAAAGGTA 596 [15]
icaA P1.GATTATGTAATGTGCTTGGA P2.ACTACTGCTGCGTTAATAA 770 [15]
cna P1.AGTGGTTACTAATACTG P2.CAGGATAGATTGGTTTA Af AR [15]
bbp P1:CAGTAAATGTGTCAAAAGA P2. TACACCCTGTTGAACTG 1055 [15]
ebpS P1.:CAATCGATAGACACAAATTC P2.CAGTTACATCATCATGTTTA 526 [15]
sdrC P1. ACGACTATTAAACCAAGAAC P2.GTACTTGAAATAAGCGGTTG 560 [15]
sdrD P1:GGAAATAAAGTTGAAGTTTC P2.ACTTTGTCATCAACTGTAAT 500 [15]
sdrE P1:CAGTAAATGTGTCAAAAGA P2. TTGACTACCAGCTATATC 767 [15]
map P1.TAACATTTAATAAGAATCAA P2.CCATTTACTGCAATTGT G [15]
efb/fib P1.AACATTAGCGGCAATAGG P2.ATTCGCTCTTGTAAGACC 432 [13]
isdA P1.ATGACAAAACATTATTTAAACAGTAAG P2.ATTGTAAAATTTGTATTCTTTCCAGAA 360 N
isdB P1:GTTGCATCTGTAGCGATTAGTACA P2:ATTGTTAGTGGCTTTTGCTGCTGG[ 300 300 PN
isdC P1:ACATTCAGTAATTCTGCAAATGCC P2 ATAAACGTCAATTTTTCCATCTAT 300 AR5
UHIHE 2 A A SRS IER (3 )
pvl P1.GTGCCAGACAATGAATTACCC P2. TTCATGAGTTTTCCAGTTCACTTC 256 [16]
lukE P1. TGAAAAAGGTTCAAAGTTGATACGAG P2. TGTATTCGATAGCAAAAGCAGTGCA AR [17]
lukM P1. TGGATGTTACCTATGCAACCTAC P2.GTTCGTTTCCATATAATGAATCACTAC 780 [17]
ML 2% <7 B AL ) TS ER (2 )
psm — mec P1.:GAAGATCTATCACAAGATGAAATA P2.ATGGATTTCACTGGTGTTATTACA 210 PN I
psm — P1:ATGGGTATCATCGCTGGCATCATTAAAGTTA P2.GTATTTCCATTAAGTCCACCAG 406 [14]
R LR LD (5 )
hla P1:CTGATTACTATCCAAGAAATTCGATTG P2.CTTTCCAGCCTACTTTTTTATCAGT 209 [17]
hlb P1:GTGCACTTACTGACAATAGTGC P2.GTTGATGAGTAGCTACCTTCAGT 309 [17]
hld P1.:AAGAATTTTTATCTTAATTAAGGAAGGAGTG P2:TTAGTGAATTTGTTCACTGTGTCGA 111 [17]
hlg P1.GTCAYAGAGTCCATAATGCATTTAA P2.CACCAAATGTATAGCCTAAAGTG 535 [17]
hlg -2 P1.GACATAGAGTCCATAATGCATTYGT P2.ATAGTCATTAGGATTAGGTTTCACAAAG 390 [17]
BRI (5 )
ssp P1.TTGTTCTTCGAAACTT P2.GGCTTTGGCTTTATTG 1550 [15]
splB P1.CCATATACTGGTGTAGTT P2.GGGGTGTGGATAACCAATC 332 [13]
edinA P1:GGAGATATTAATAAGCTAGATTC P2.ATTTTCTTTTTATCATTTGACAATTCT 455 [18]
edinB P1.GGTGACGTGAACAAATTATCCGA P2 . ATCTTTCTTTTGTTATCAGAAAGTTTA 455 [18]
edinC P1.CGCCATTAAGGTCTAGTCAAGG P2. TAGGTCTTCCAGCTAATGCAGC 320 [18]
R
sak P1.:ACTAATGAGGTAAGTGCATCAAGT P2.GTGACTTCGATCTTTGCGCTTGGA 287 PN I
BRI
nuc P1.:ATGACAGAATACTTATTAAGTGCTGGC P2. TGTATCAACCAATAATAGTCTGAATGT 360 PN
325 1 R 4 3
hysA Pl: GTGATTACTTTGAATGGTGGTGAA P2 ATTACGATAGGTACGAGTCATATG 300 A5
A L
lip Pl. GCAGCTGAGAAGCAAGTGAAT P2.CTGTTCTAACCCTTGATTTACATC 321 PN
R PO S AL
tst P1.TTCACTATTTGTAAAAGTGTCAGACCCACT P2. TACTAATGAATTTTTTTATCGTAAGCCCTT 180 [17]

isdA \isdB .isdC ,psm — mec .sak .nuc. hysA lip KK PCR 5| ¥y )% 5 i JC 455 X 58 D A= 9015 B T4 % 58 ik it
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