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Real-Time PCR Analysis of SHV
Extended-Spectrum beta-Lactamases Producing Klebsiella pneumoniae

Byoung-Seon Yang] and Keun-Dol Yook’

Department of Clinical Pathology, Jinju Health College, Jinju 660-757, Kored'

Department of Clinical Laboratory Science, Daejeon Health Science College, Daejeon 300-711, Kored’

The production of extended-spectrum [-lactamases (ESBLs) of the TEM or SHV type by bacterial
pathogens is a major threat to the use of the clinically important expanded-spectrum cephalosporins. The

characterization of the SHV ESBLs producing Klebsiella pneumoniae strains present in clinical isolates is

time-consuming processes. We describe here in the development of a novel system, which consists of a real

time PCR. We found 11 K. pneumoniae strains to be presumptive strains ESBLs producers by clinical and

laboratory standards institute (CLSI) guidelines. The double disk synergy test showed 8 ESBL positive and

conventional PCR showed 10 SHV ESBL positive, which were K. pneumoniae strains isolates. By real time

PCR analysis, SHV gene in 11 of 11 strains were identified. When sequencing analysis was compared with

real time PCR, both analysis were presented 99% similarity. In this study, we used a rapid, sensitive, and
specific real-time PCR (RT-PCR) method for detection of the assay SHV ESBL producing K. pneumoniae

strains in clinical isolates.
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Real-time polymerase chain reaction
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F7k=la 9tk ESBL A8 HF
cephalosporin WA K. pneumoniae®] 7%
oate 29 AFE Aol w3
(Macrae &, 2001).
ESBL 23 ZAkel] ¥k PCR 4
U7l AT PCRE T3t Azt
TE T AVYToE st A
3 8 3}t}(Karch &, 1989). ESBL A pneumoniae
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2009 7EHE 10874 el = S thshE el A
VITEK(Biomerieux, Marcy-1‘Etoile, France)Z ‘A%
ESBL XA K. pneumoniae 11 5= o2 A3t
(Table 1).

2. Double disk synergy A&
A FHds
biology systems, Cockeysville, MD. USA)Oﬂ
3k & ujz| 9] S+ ticarcillin-clavulanic acid(TIM)E
+ cefotaxime-clavulanic acid(CTX/CLA)E, F%lol= 30

ug®l cefotaxime(CTX), cefta21d1me(CAZ) gl aztreonam

F+%(BBL Micro-
k= 74] ;(4 &

Mueller-Hinton

(ATM) U235 5, 293 Fd 239 7134
AL 2 et HEE S HT HAE wjA = 37C &&7]

of 18417 Wik & AxZ #F=3h CTX, CAZ ¥
ATM fj2=39 93 A7} TIM EE= CTX/CLA TX
3 Zo= Hgztgol o) A 717t TS
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Table 1. List of SHV ESBL producing K. pneumoniae isolates
used in this study

AST Genotype
Strains FOX DDST PCR RT-PCR
Al R + + +
A2 R + + +
A3 S - - +
A4 S - + +
AS R + + +
A6 S - + +
A7 R + + +
A8 R + + +
A9 R + + +
Al0 R + + +
All R + + +

AST, antibiotic susceptibility test; FOX, cefoxitin, DDST,
double disk synergy test; R, resistance; S, sensitive

o POz IG5 Th(Table 1).

3. *F==Z FE{9] DNA £2|

K. pneumoniae 11 TFE QlAamp DNA Mini Kit
(QIAGEN)E ©]&3l DNAE FZ3t3Th.

<=7 288 117 #5E LB media(BD, Detroit, USA)

£ o] &3}y 37T shaking incubatoro| A &% &<t &
S ShATE Hl g2 13,000l A 383 HA F AT
A WL IHES o] &3t J1ET}F AAG HHOE
DNAE FE3Iitt

4. PCRZ 2[&} Primere| &4

SHV ESBL A K. pneumoniae &52] E4 & E43}

e

7] 913 primer(Bioneer Co. Daejeon, Korea)S T3}

o] A5} CHTable 2).

X |.o| Ki

Hhg- A& HotStart PCR
PreMlx(Bloneer Co.)°ll 10 pmol primer$} 1 uL DNAE

Table 2. Primer sets used in this study

. PCR
Gene Primer sequence
product (bp)
SHV 5'-TGGTTATGCGTTATATTCGC-3 870

5'-GGTTAGCGTTGCCAGTGCT-3'
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Real-Time PCRE 0|8%h ESBL R&A| 5%
FAA NN Eel¥ ESBL 8A K. pneumoniae ¥
F Eo] & (species specific) A SHV F4A+]

3915}7] ¢35t SYBR Green o] &g
real-time PCRS A A3t Th PCR REE-2 cuvette(Smart
cycler, TaKaRa)oll 25 L ¥Hgd-& 7|02 870 bpY]
SHV o] fAiA4E t&3 22 2hdAM FE330
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7. PCR At=2| =0l
PCR ZZ4HES 2% agarose gelol|l 1x TAE bufferell A 70
volt, 100 mAE 147t B¢+ A7]|9 53 AAE T, agarose
gel€ ethidium bromide (0.5 pg/mL) =& ol A 20837 G4
stal S0l 1087F 2483t UV transilluminator® %
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m. # 1}

1. Double disk synergy A&

Double disk synergy &<l Al M= A3EF, AddF,
A6TT7F SR e T 8T ¥ E BH Y
A TH(Table 1).

2. 28t PCR 2! Real-Time PCR 244
SHV ESBL #44d K. pneumoniae= ¥Ht PCRE] 7%
A3 571 402 YEh oy real-Time PCR 4] 2
3} 1173 5 Ao 2 Yebgth(Fig 1, Fig. 2).
M Al A2 A3 A4 A5 A6 A7 A8 A9A10A1IN
870bp  —P»

Fig. 1. Electrophoresis of the amplified products of SHV genes by a
PCR of K. pneumoniae isolates. Lane M, 1Kbp DNA ladder; lanes Al

to All K pneumoniae isolates; N, negative control.
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Fig. 2. Smart cycler printouts showing melting peak of SHV
gene by SYBR Green Real-time PCR. T, was 88.37C for
SHV gene (Al strain).
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Query 1 GCC:‘RT::TTALA\_C:TJ-J-‘."G CB"GB"BB—BR‘.GG::‘:C::AC)-.CC CBGGTGGCH.“.‘. &0
trrnrnneeneeeeeeenerrnenrnnrerrerrenrrnvervrrvennrrnernni
Sbjct 36 TATTTTTATAGGTTAATGTCATGATAATAATGGTTT ":TACACG"CAGG"GGL.AC" T 95
Query 61 TTTATTTTTCTAAART RC;\TTCm"‘R"""’ 120
tenennennnnennenennrennnnl
Sbyct 96 TT u:'T?A:TT:TCTMATECATTCAMTATGT 55
Query 121 ATCCGCICATGAGACARTAACCCTGETARATGCTITCAATAATATTGARRAAGGARGAGTA 180
Trrrnrrnnneereereeevenrnnrnnrnernrrrnnnrneeerrnrennrnernntnl
Sbjct 156 ATCCGCTCATGAGACARTAACCCTGETARATGCTTCAATAATATTGAAARAAGGARGAGTA 215
Query 181 TGAGTATTCAACATTTTCGTGTCGCCCTTATTCCCTTTITTGCGGCATTTTGCCTTCCTG 240
Trrnnnnnnnenvnnrrnnveernrenreernrerrnnnnnereennrenreernnnnl
skjet 216 TEAGTATTCAACATTITTCGTGTCGCCCTTATTCCCTTTITTIGCEECATTTTGCCTTCCTG 275
Query 241 TITTIGCTCACCCAGARARCGCT GG"GBM&GTBMGRTCC:CAAGA"C;:GTTG.JG.GCH._, 300
1 trrrreeneeevrererrneenrnrrerrbrenrenenerveerrnnrrrnnnenl
Sbjct 276 :‘:‘:':‘TGC:CACCCACPJU\CCC"GC"GAARG"ARRAGATGCTGMGATCAG:‘:GGG:‘GCRC 33s
Query 301 GRC_ GTTRCATCGARCT CCA"‘"‘"‘CM"RC""‘"‘_M\_h""C"‘“";\CACT':TT GC 360
fTrrnnnnennenenneenernrrnrenrenrnrennennenrenrennnennl
Sbyet 336 GAG:‘GS.J ACATCGAACTE-GATC':CMCAGCGS:MGR’:CCTZ‘GAEAGTTTTCGC 395
Query 36l ARGARACGTTTTCCAATGATGAGCACTTTTARAGTTCTGCTATGTGGTGCGGTATTATC 420
Prrennnnenannevveerneennenrnnrnnrrennevevvnrrerenrrnnrnnl
Sbjct 396¢ AAGAACGTTITCCARTGAT C?\CCJ‘-\.C:TTTMS:TC-GC-A-C"CC GCGGTATTATCCC 4535
Query 421 GIGTTGACGCCEGEGCARGAGCARCTCGETCGCCGCATACACTATTCTCAGARTGACTTGE 480
fTrrennnnnneennenvenerenrnnnnl trrrnnneneennnevnerernnrrnnnl
Sbjct 456 GTG::GRCCCCCCCCAACAC-AAC CGEETCGCCEGCATACACTATTCTCAGRAATGACTTGS 515

Fig. 3. Sequencing and DNA BLAST results of PCR amplified SHV gene(Al strain). from K. pneumoniae isolate.

3. 27 |IMPEEM

SHV ESBL XA K. pneumoniae real-timew52] PCR
71 EEA ZIE National Center for Biotechnology
Information(NCBI, Bethesda, Md.)®] Basic Local Ali-
gnment Search(BLAST)= ©]-&3to] @714 99 A S

WEA 3

7:1’%‘754 BE 57 oln] Rad

A7F 99%°] A= B A TH(Fig. 3).
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2002). ESBLAYA K. pneumoniae®] HZEo= Z8F 5
e ol &st A=ske Wl 2 ¢9A Ao 19

v, 283 S A2l ARte] Bol A9 tE A,
AT AgstA goH Agd AAE A7Vt &
=3, ESBL w7l s}t iAl A frazke] Hest %?4
,tﬂﬂ"ﬂ/“]J AR A8 stol dids] Fagh
4 A TH(Pnaiara 5, 2000; Silva 5, 2001). K.
pneumoniae®] ESBL A4 FHAE AZst=Hl real-
time PCR W& o] &3td FHAES AZst=d U]
A 74 dgstal Wizketa g wWE Azl HAE 7t
S Wolgt A tH(Chias, 2005). ¥ A9 23 19
g2 o=z Ee¥ ESBL A K pneumoniae 1175
Z A3, A4, A6FF2| 3$ DDSZAFH7} 2402 YEl

[ex

0

/‘ﬂi”ﬂl FhA At Az fto g A fF T O ot ¥k PCRZA A3‘7"Z T SAE0E YR YA
s, AUA TS &3] B—lactamase Aol 93t B TF= SHVIHFAAE 7R 931, real-time PCRZ
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