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Revised Abstract

Background: Extended spectrum B-lactamases (ESBLs) of the TEM, SHY, or CTX-M
type and KPC-producers have rapidly emerged worldwide. Fast and reliable detection
techniques are essential in order to assist choice of therapy and to limit resistance
spread. We used a novel in vitro molecular diagnostic test "Check-Points (CP) Check-
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Material & Methods(cont.)

Figure 8: Time to response for complete characterization

Check-Points combined to PCR-sequencing: )
of 72 isolates

DNA sample preparation:

Interpretation of Check-ESBL KPC results Discrepancies betweenh Check-Points results

(codes) and sequences:

Whole DNAs were extracted with the Figure 4: Procedure scheme for this study

KPC ESBL™" for the direct identification of ESBL (TEM, SHY and CTX-M) and KPC- QIAGEN Qi L Table 1a: Example of correlation of Check-ESBL scores and the SHY genes E——
, o . . iaAmp DNA mini kit
producers on a large panel of Enterobacteriaceae clinical isolates. Methods: Multicenter using the QlAcube instrument cp BN — — 7 Table 2: SHV genes
worldwide collection of Escherichia coli, Proteus mirabilis, Klebsiella spp and Enterobacter 12 : b codes — : Isolates to be characterized . g
spp ESBLs (n=1,126) and non-ESBL (n=59) isolates collected from the SMART (12 samples an hour) 2 ts:ﬂ?glr‘z?gn;;“ztlw;g‘g:e - + +
program (2008-2009) were tested. Whole DNA extracts were submitted to a 2280 1,126 ESBL+ 59 ESBL- Number of | Check-Paints Sequencing Comments
ligation reaction with specific probes. Ligated probes were subsequently amplified 6 | gonen optwithoneol |y + | 4 isolates
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non-ESBL and also KPC genes. Further CP assay identifies the point mutation in TEM Figure 1: Principle of the CP method: L g 24,25, AL enHVEL S Sl T
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Introduction

Extended-spectrum3-lactamases (ESBLs) are a worldwide public health problem: (7)

+ they have rapidly emerged worldwide in Enterobacteriaceae ! F ! ! i . ) 1 263 wt+TEM-52 Weak signal not read by C I 1
4+ they are considered to be one of the most important antibiotic resistance At Conﬁrmat/on OF the ChECK-PO[ntS‘ results by CP software O n C u S I O n S
mechanisms = ]
S PCR-sequencing 4 519 TEM-52, 92 No wt sequence

The majority of ESBLs belong to TEM-, SHV- and CTX-M types:
(http://www.lahey.org/studies/)

+ More than 180 TEM-type and 130 SHV-type B-lactamases have been

identified worldwide Probe Arm 1: Fi , Check-Points
. ) ) . : gure 3: Check-KPC ESBL software 4 dV ptages qF eck. 2
+ The'n'!am mutations conferring the ESBL phenotype are found at the following A specific sequence at the 5’ with universal primers (blue box) linked to a unique ZIP a ag Ch E
positions: code (orange box) P CR’SEC?U

TEM: 104, 164, 2386 and 240
SHV: 238 and 240
4+ All the CTX-M enzymes are ESBLs: more than 90 CTX-M variants, divided into
5 five groups (CTX-M-1, 2, 9 and &/25), have been identified (2).

Probes are hybridized to target DNA and only in case of a perfect match, the probes mSHY
are joined by a ligase. Critical mismatches in the target sequence will cause ligation to
, . . , . = TEM
Resistance to carbapenems due to the production of KPC enzymes in fail, leaving the probes apart.
Enterobacteriaceae is a growing issue as well (3). To date, 11 KPC-variants have been mCTXM
described. B-Polymerase Chain reaction (PCR)
Optimal detection of E?BL?/KPC‘ e nf)w highly important: (4)‘ ) Successful ligation products are amplified by PCR using a single pair of universal Ref e r e n C eS
+ ESBls detection is primarily based on phenotypic testing and standard primers annealing to complementary sequences included in the probes (blue and yellow *the CTX-M1 "weak signals” confirmed by PCR are included TEM -
molecular tests tend to be used to characterize isolates with these genes. | . 5) “TANASHV ng s
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monitor their prevalence and worldwide distribution. Fast and reliable molecular complementary oliaonucleotides spotted on the microarray and will be detected usin 58:39-45.
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blaKPC were described previously (5, 6, 8, 9) 2
= 1,126 clinical isolates phenotypically identified as ESBL-positive 4+ Both strands of the PCR products were sequenced using an Applied Biosystems RCReM + The Check-Points array t alSO Carbapenemases aﬂd Ampc
= 59 clinical isolates phenotypically identified as ESBL-negative (negative controls) sequencer (ABI 3730) A C k n O W I e d m e n t S sequencing of the non-E zymes
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7 control strains, representing the ESBL targeted (SHY, TEM, CTX-M1, 2, 9, 8/25) Ronkova and K. Szewczyk for performing microbiological testing.
by the Check-Points method and PCR, were used in this study.

A-Ligation Detection Reaction

Probe contains:

Probe Arm 2:
A specific sequence at the 3’ with universal primers (yellow box)

the CTX-M1 probe has been improved.

All KPC detected by Check-Points have been confirmed by PCR-

sequencing (27 isolates)

Figure 5: Check-Points results

+ 3 working days for complete characterization of
72 isolates

Number of | Check-Points Sequencing Comments
isolates
4

263, 269, 773 TEM-1 Only wt sequence

Check-Points array :

Figure 7: Example for an isolate car




