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Amended Abstract Material & Methods Nomper O Sae T Bodysit
5 Santo André Sao Paulo 77-7 Gastrointestinal
Objective: To reveal the genetic environment around blagpy.4 in unrelated Pseudomonas aeruginosa DNA Sequencing and Sequence Analysis. Amplicons obtained were sequenced on both strands by 6 Londrina Parana 77-2 Urine
(PSA) strains and the possible role of the common region 4 (CR4) in the blagpy.q mobilization. dideoxychain terminator method with a 377 Applied Biosystems DNA Sequencer (Applied Biosystems, 10 BeloHorizonte  Minas Gerais  105-3 Skin
Although common regions (CR) have been located near resistance genes, the role and function of Foster City, CA, USA). The nucleotide sequences and deduced amino acid sequences were analyzed 12 BeloHorizonte  Minas Gerais  105-4 Catheter
these genetic elements has not been well established. Anew allele of CR element, CR4, was recently using Lasergene software package (DNASTAR, Madison, WI, USA) and compared with the sequences 13 Belo Horizonte  Minas Gerais 97-7 Respiratory
described upstream of blaspy.1. CR4 was located downstream of groEL, a chaperonin encoding gene. avalllable throggh the internet using BLAST and/or FASTA (http://www.ncbi.nlm.nih.gov/blast/ and 1‘71 BeS|0~ H<F>)”Z<I>nte MlsnﬂaSF?erlals 18085-11 ReSBTIraéory
Methods: 24 clonally unrelated PSA strains (distinct ribotype and PFGE patterns) harboring blaspy.1 hitp://www.ebl.ac.ukitastadd/) o | | o . o iy o ) e
isolated from 7 Brazilian cities were evaluated. Primers designed for detection of blaspy.1 were used Automated ribotyping. MPBL producing isolates were ribotyped using the Riboprinter Microbial 13 Belo Horironte Minas Geras {055 Blond
with primers targeting the CR and groEL to determine the presence of these elements in the vicinity of Characterization System® (Qualicon, Wilmington, DE, USA). In brief, this automated process includes 44 Londrina Parand 784 Skin
blaspy.1. In addition, degenerated primers were designed against CR elements and used to amplify biacttenalh cell |ySISC,| clec?}/_ages Ofﬂ? NAblus&_ng tlr_\‘,e reltstnctlon en|2|mz bP Vtuh III,?.Sze_steparaélc_)n lu?ng gel 58 Santo André  Séo Paulo 77-8 Gastrointestinal
target strains. The amplicons had been sequenced in both strands and the DNA sequencing results clec _r(cj)p %rte3|hs an thmo me .bo,l[J er.?,[h N .'n%' .tesu sﬁ\_/v_eretana y>zg 93y © RIboprinter and 1Solates were 73 Salvador Bahia 79-8 Skin
analyzed. Results: Amplicons of expected size (800 pb) with CR primers were detected in all 24 CcONSIACTEd 10 Nave e Same MLOLype 1T the Simiarity COSTCISLWas = U.99. 75 Belo Horizonte ~ Minas Gerais 130-1 Unknown
iIsolates. PCR performed anchoring CR primers to blaspy.1 produced amplicons of 1.5 kb. Sequencing 76 Sé&o Luis Maranh&o 129-4 Skin
showed that CR4 was located straight upstream of blagpy.1 in all evaluated isolates. The presence of primer Target Sequence (5-3) Accession number | | | 7 Fortaleza Ceara 82-5 Catheter
groEL was also detected in the 24 isolates. DNA sequencing results demonstrated the same features SPIF bl CCTACMTCTANCGGOGACC  Ais2020 Table 1. Oligonucleotides used as primers 81 Santo André  Séo Paulo 77-5 Gastrointestinal
in all 2 kb amplicons obtained by PCR reaction using groEL primers. Conclusion: groEL followed by SPMIFF bl e OTTOC ST SAGAC iy forPCR amplification and sequencing. 18; Be§~HO[IZ-Onte M:\;as Gr? o 12?: S o
CR4 were found UpStream of blaspm_1 In all unrelated PSA isolated from distinct Brazilian geographic groEL1F grosEPhLA-1(upstream blaseu) AGGCGCATTACCCGGAC AY341249 193 SéaooP:Lleo Séac:al:?ajlcc)) 103:4 Bll;l)rcl)z
regions. The same arrangement of these genes, without any insertions or deletions, was recovered T e e e ecaecATaOATIeTe e 194 S50 Paulo S50 Paulo 80.5 Blood
from all 24 PSA isolates, showing a very conserved structure. These findings indicate that CR4 and CRF ofAorf2 ofi95andor51s  CACTWCCACATGCTGTKKC — AFZ31986, ABTISAO7, U42226, AY341249 105 S50 Paulo S50 Paulo 077 Blood Table 2. Epidemiological data of the
groEL have been mobilized along with blaspy.1 and that CR4 may not be responsible for blagpy.; care an T rosceecoaTToce | Avariads g 196 Salvador Bahia 715 Skin genetically unrelated SPM-1 producing
dissemination among SPM-producing PSAisolated in Brazil. Although the mobilization of the plasmid QroEL2R  groEL (downstream blagey)  GGTTCAGCACCACCGAG AY341249 L ool 197 S30 Paulo S30 Paulo 103-1 Blood P. aeruginosa strains evaluated.
carrying blaspy.1 Is difficult due to its size (around 100Kb), based on our results, it seems more likely PR,
that this element may be responsible for the mobilization of blagp.1. e ~
groEL orf495 blaspp-1 groEL
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Acquired metallo-p-lactamases (MBLs) belong to five types: IMP, VIM, SPM-1, GIM-1 and the LR groEL1R CRA4FR SPM1FR SPM1FF
recently described SIM-1. SPM-1 was first described from a carbapenem-resistant P. aeruginosa _ | S
trai Ible for causing urinary tract infection in a patient hospitalized at the Hospital Sa Figure 1. Location of the medical institutions where the
strain responsibie gu y P P at the Hospital sao epidemiologically unrelated SPM-1-producing P. aeruginosa
Paulo complex, located In Sao Paulo, Brazil. This metallo-enzyme is very distinct from the other strains were initially isolated. The seven different cities are
MBLs, sharing 20 to 33% of similarity with members of IMP and VIM-families, GIM-1 and SIM-1. marked with a black star.
The gene encoding SPM-1 has been reported only in P. aeruginosa isolated in Brazil; however
SPM-1-producing isolates has been observed in several distinct Brazilian regions.
Differently of most MpL-encoding genes that are carried as mobile gene cassettes on class 1

iIntegrons, blaspy.1 was not embedded in an integron structure. This gene was located in a high
molecular weight plasmid and was flanked upstream by a 495 bp open reading frame (ORF) encoding COm me nts

a putative recombinase. This element shows high similarity with other ORFs, that are found in the _ o _ _ _
vicinities of a diversity of antimicrobial resistance genes. These genetic structures have been recently ® Al tf:esedZ(A}rs;rlalgf belonged showed to distinct ribotypes and were considered genetically
unrelateaq. (Table 2).

named common regions (CRs). Orf495, so-called CR4, was located downstream of a chaperonin | | | o _ _ _ L
encoding gene, groEL. Atruncated version of groEL was also found downstream of blasp.1. ® The epidemiologically distinct P. aeruginosa isolates were recovered in 8 medical institutions

In this study, we evaluated 24 unrelated P. aeruginosa isolates from different Brazilian regions to located in 7 different cities, from 6 Brazilian states (Table 2 and Figure 1).
comparatively analyze the vicinities of the blaspy.1 gene. ® PCR reactions with CR degenerated primers showed amplicons of expected size (800 pb) in

all 24 isolates analyzed. DNA sequencing analysis of the amplicons showed that 0rf495 (CR4)

- was presentin all strains.
Materlal & MethOds ® PCR experiments performed by anchoring CR primers to blagpy.1 produced amplicons of 1.5 Refe rences

Bacterial Isolates. A total of 24 epidemiologically unrelated SPM-1-producing P. aeruginosa clinical isolates Kb indicating that CR4 is located immediately upstream of SPM-1. These DNAfragments were Castanheira, M, Toleman, MA, Jones, RN, Fritisch. J, Walsh. TR. Molecular Characterization of a B-lactamase Gene, bia,..... Encoding

were studied. Twenty isolates were collected from seven different medical institutions throughout Brazil, _ : : : -
during 2002 and 200\}3/ The five remaining strains were isolated in the Hospital Sdo Paulo during 1997, 2000 sequenced and exhibited identical sequences for all evaluated isolates. Sequences were New Subclass of Metallo-p-Lactamase. Antimicrob. Agents Chemother., 48: 4654-4661, 2004.
' ’ Gales, AC, Menezes, LC, Silbert, S, Sader, HS. Dissemination in distinct Brazilian regions of an epidemic carbapenem-resistant

_ _ Figure 2. Schematic representation on genetic context harbouring blaspm-1 (the arrows in the gene boxes
Mﬂ";ﬁ‘ﬁ'ﬂ' Espirituﬁmﬂn indicating the direction of transcription). Block arrows beneath the gene map indicate the positions of the primers
e used for PCR reactions and sequence analyses.

Conclusions

® The gene encoding SPM-1 was flanked upstream by groEL and CR4 in 24 epidemiologically
unrelated P. aeruginosa isolates. These findings suggest that these elements have been
transferred to genetically distinct strains along with the MBL encoding gene.

Santa Catarma

® The results of the present study indicate that CR4 could be either a part of a large system of
transposition or a recognition site for mobilization event.

® Further studies are necessary to determine the exact role of CR4 in blagp. mobilization as well
as to evaluate the mechanism of blagpy.1 mobilization in genetically distinct P. aeruginosa
Isolates.

and 2001, the same medical institution were the first SPM-1-producing isolate was recovered. i i i i i
_ e _ _ _ p J _ _ Identical to preVIOUSIy described blaSPM'1 genetlc context. Pseudomonas aeruginosa producing SPM metallo-B-lactamase. J. Antimicrob. Chemother. 52: 699-702, 2003.
PCR experiments. Amplitication was carried out in 20ul final volume using ABgene Taq DNA Folimerase ® PCR products obtained by amplification with primers for the groEL in combination with primers Poirel L, Magalhaes M, Lopes M, Nordmann P. Molecular analysis of metallo-B-lactamase gene blas,-surrounding sequences from
(ABgene House, Surrey, United Kingdom). Primers were used at 10pM concentration and 1uL of overnight 4 nated Pseud . <olates in Recife. Brazil. Antimicrob. Adents Chemother.. 48: 1406.1409. 2004
bacterial culture was used as a template. The cycling parameters were: 95°C for 5 minutes followed by 30 for CR4 and bla were sequenced and revealed that groEL is presentin the 24 isolates SRS BT 7 SsuroIonas SoTHgmneg BuAs T FeRLe, = ash PITITeD: 19SS FIEMOTSr, 4 S S
: ' SPM-1 ' Poirel, L.; Nordmann, P. Acquired carbapenem-hydrolyzing B-lactamases and their genetic support. Curr. Pharm. Biotechnol., 3: 117-127,

Cyfjl.es of %ﬁ% for 1 rtnir!ute,sr][neali?%%téSg fot” minute and e’é%?%sliogfsoc raggir_\g fr%mb1 tog mintuﬁesslﬂg\ ® Sequencing analysis of the 3 Kb fragment obtained with different primers annealing in CR4 2002

ending wi minute incubation a . Customers primers (Table 2) were designed based on the ! | | . o _
sequence available in GenBank under the nucleotide accession numbers AY341249 and AJ492820. groEL and blagpy.1 showed the same genetic arrangement previously reported upstream of the O D s A, B B e a1 Hocular characterization oTsPH-7, & novel
Degenerated primers (Table 2) were designed against four different described CR elements (orfA, orf2, orf495 metallo-f-lactamase isolated in Latin America: report from the ANHMICTOLIAL SUTVEIIIaNCEe programme. J. Antmicrob.

and orf513) and used to amplify target strains. SPM-1 encoding gene (Figure 2). Chemother. 50: 673-679, 2002.
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