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Establishment and application of multiplex touchdown PCR for detection
of extended-spectrum B-lactamases-producing Enterobacteriaceae and me-

thicillin-resistant Staphylococcus aureus in bloodstream infection

BI Yan-ni , SUI Zhen-geng , SONG Yu, QU Ye-min, MA Shu-qing, SUN Mei, LIU Hai-zhu
(Weihai Municipal Hospital Af filiated to Dalian Medical University , Weihai 264200, China)

[Abstract] Objective To develop a multiplex touchdown PCR for simultaneous detection of extended-spectrum -
lactamases ( ESBLs)-producing Enterobacteriaceae and methicillin-resistant Staphylococcus aureus ( MRSA).
Methods Blood culture positive specimens from 102 hospitalized patients were collected between March 2013 and
September 2014, four pairs of specific primers were designed based on SHV,TEM, and OXA genes of ESBLs-pro-
ducing Enterobacteriaceae and MecA gene of MRSA, drug-resistant genes were amplified with single touchdown
PCR and multiplex touchdown PCR, the results were compared with Kirby-Bauer disk diffusion method.
Results Each single PCR amplified a specific band, four drug-resistant genes were also detected by multiplex
touchdown PCR;the lower detection limits of multiplex touchdown PCR for DNA of MecA,SHV, TEM, and OXA
were 4.37 ng, 2.19 ng, 4.53 ng, and 3. 59 ng, respectively. Compared with Kirby-Bauer disk diffusion method,
the overall sensitivity and specificity of multiplex touchdown PCR were 100. 00% and 88. 24 % respectively, for ES-
BLs were 100. 00% and 87.23% respectively,for MRSA were both 100. 00%. Conclusion A higher sensitivity and
specificity multiple touchdown PCR assay has been developed, and it can be used in the rapid diagnosis and epidemi-
ology investigation of bloodstream infection caused by ESBLs-producing Enterobacteriaceae and MRSA, and is help-

ful for guiding antimicrobial use in clinic.
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Table 1 Primer sequences of multiplex touchdown PCR

2 A SIFHI(7 =37 P (bp)

TEM F:CCGCATACACTATTCTCAGAATG 440
R:CTCACCGGCTCCAGATTTATC

SHV F. TGTATTATCTCCCTGTTAGCCACC 767
R:CTCACCGGCTCCAGATTTATC

OXA F:GGCACCAGATTCAACTTTCAAG 256
R:ATCTCCAGAGAAGTCTTGATTTCC

MecA  F:GGTGAAGTAGAAATGACTGAACGTC 1160

R:GTAACGTTGTAACCACCCCAAG
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Figure 1
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Table 2 Detection results of ESBL genes in bacterial strains
from blood culture
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Specificity of multiplex touchdown PCR product for blood culture strains
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Table 3 Comparison of drug resistance types between mul-

tiplex touchdown PCR and culture method for

blood culture strains
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Figure 2 Detection limit results of multiplex touchdown PCR
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