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Caracterisation des BLSE produites
par les entérobactéries



Entérobactéries

Morphologie: Bactéries de type bacille Gram
negatif 4
Habitat: intestin de 'homme ]

et des animaux 5=
Résistance aux AB: naturelle ou acquise

Pathogénicite: nombreuses maladies de gravite
variable chez 'homme (infection urinaire, fievre
typhoide, dysenterie bacillaire, peste,...).

Classification: ~30 genres dont Escherichia spp.,
Klebsiella spp., Enterobacter spp...




Béta-lactamines o

/—NH

Familles

Sous-classes

Principales molécules

Pénicillines

Groupe de la pénicilline G.

Pénicilline G, pénicillineV.

Pénicillines résistantes aux béta-
lactamases.

Oxacilline, cloxacilline,
flucloxacilline.

Aminopénicillines.

Ampicilline, amoxicilline.

Carboxypénicillines.

Témocilline, ticarcilline.

Uréido-pénicillines.

Pipéracilline

Inhibiteurs de béta-lactamase.

Acide clavulanique, tazobactam,
sulbactam.

Céphalosporines

1ére génération

Céfadroxil, céfalexine, céfalotine,...

2¢me génération

Céfuroxime, céfamandole,...

3eme génération

Céfotaxime, ceftazidime,
ceftriaxone,...

4¢me génération

Céfépime.

Carbapénémes

Méropénéme, imipénéeme,...

Monobactames

Aztréonam.




Béta-lactamines

 Mode d’action: inhibition de la synthese de
la paroi bacterienne

Substrat Fénicilline
(dipeptide D-alanine-D-alanine) ‘,-'"’

gui va permettra

la synthése du

peptidoglycane

Enzyme (PLP; Protéine d
“x .”/U

ymht ‘.tI pptd alyca

PEPTIDOGLYCANE COMPLEXE ENZYME-SUBSTRAT
INSTABLE: INACTIVITE




Béta-lactamases

 Enzymes inactivatrices des béta-
lactamines

* Principal mécanisme de résistance des
entérobactéries aux béta-lactamines.
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Enzyme + Enz-OH




Béta-lactamases

e Classification

Ambler's class

(Aminoacid sequence similarity)

Active site

Nucleotide sequence

Beta-lactamases

Serine enzymes Zinc enzymes

- B

OXA

Bush's class
(phenotypic properties)

2be 2d



Béta-lactamases a spectre etendu
(BLSE)

e Béta-lactamases hydrolysant:
— I'ensemble des pénicillines

— les céphalosporines de lere, 2eme, 3eme et 4eme
génération

— l"aztréonam

* Inhibées par les inhibiteurs de béta-lactamases
tels que I'acide clavulanique

— résistance a I'ensemble des béta-lactamines
a I'exception des cephamycines et des
carbapénemes




BLSE: Détection phénotypigque

e Test de synergie

AMC

FEP



BLSE: détection génotypique

 Extraction de I'ADN < colonies bactériennes
« PCR: genes TEM, SHV, CTX-M

CTX-M
979 pb

< TEM
950 pb

W SHV
861 pb




BLSE: Séguencage

o But: Obtenir I'identification précise de la BLSE
— ~140 BLSE de type TEM
— ~ 70 BLSE de type SHV
— ~ 50 BLSE de type CTX-M

 NB: TEM-1, TEM-2 et SHV-1 ne sont pas des BLSE

— Confirmation de la production de BLSE et
études épidemiologiques



BLSE: Séguencage

 Purification de ’ADN amplifié

e Séquencage selon la méthode de Sanger:
—Vidéo



Démonstration pratique

 Utilisation du logiciel Vector NTI pour

analyse des séquences
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Démonstration pratique

raduction de la séquence nucléotidique
en sequence d’acides amineés sur le site
Expasy du SIB




Démonstration pratique

 Introduction de la séquence d’acides
amines sur le site Protein Blast du NCBI :
recherche de la séquence en acides
amines la plus comparable dans la base
de données et identification précise de la

béta-lactamase.



1" exemple

Séquence TEM
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Translate tool
Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.

Please enter a DNA or RNA sequence in the box below (numbers and blanks are ignored).

Output format: |Verbose {("Met", "Stop", spaces between residues)

[ Reset | or [ TRANSLATE SEQUENCE
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Translate tool

Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.

Please enter a DNA or RNA sequence in the box below {(numbers and blanks are ignored).
CATGATARTAATGGEITICTTAGACGTCAGGTIGGCACTTITIICGEEEARRATGTIGOGCEEARCCCCTATTIGT
TTATTIIIICI AR AT R CATTC AR T A TCTAT CCGC I CAT GRCGACARTARCCCTGATARATGCTICRAATRRT
ATT AL AN GERRCACTATCGAGTATICARCATTITCEIGICGCCCTTATTICCCTITITITIGCEE
CCTTCCIGITITTGCTCACCCAGRRACGCTGGTGARAGTARALCATGCTGRAAGATCAGTT
GIGEGTITACATCGRARACTGEATCTCARCAGCGGTARGATCCTTCGAGAGTTTICGCCCCGRAGRD

ACTTTI A AL GTICTGCTATGIGGTGCGETATTATCCCGTIGT TGACGCCGGH

T

CHI‘ CARCTATTICTCRGARTGACTT T TCAGIACTCACCAGTICACAGRARLGCAT
~

40

TRACCGCTTITITGCACRACATGGGGEATCATGTARC
TLOCLALCELOE

TECTGCCATARCCATGAGTGATRRACACTGCTIGCCARRL
~—

C

- -
uuiﬂﬂiut_ﬂul_ﬂt_ut_rl_ﬂuﬂuu

G
ALGCCCTCCCGTATCGTIAGT

TCEC
TCGECTGH

[ Reset | @ | TRANSLATE SEQUENCE
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Fiease select one of the Tollowing frames:

53 Frame 1
HDNNGFLDVRWHFSGKCARNPYLFIFLNTEKYVSAHETITLINASIILKKEEYEYSTFSCRPYSLFCGILPSCFCSPRNAGESKRC
StopRSVGCTSGLHRTGSQQRStopDP StopEFSPRRTFSNDEHF StopSSAMetWCGIIPC StopRRARATRSPHTLFSE StopLG StopV L
TEHRKASYGWHDSKRIMet QCCHNHE Stop StopHCCQLTSDNDRRTEGANRFFAQHGGECNSP StopSLGTGAEStopSHTKRRA
StopHHDACSNGNNVAQTINWRTTYSSEFPATINRLDGGG StopSCRTTSALGPSGWLVYC Stop Stopl WSR StopAWVSRYHCSTGAR
LPYRSYLHDGESGNYGStopTKStopTDR

53" Frame 2
et!| Met

StopTSGGTFRGNVRGTPICLFF StoplHSNMetY P L MetR Q Stop P Stop StopMetLQStopYStopKRIQHFRVALIPFFAA
AHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFPMetMetSTFKVLLCGAVLSRYNQASQEQLGRRIHYSAQN
DLVEYSPVTEKHLTDGMetTVRELCSAAITMetSDNTAANLLLTTIGGPKELTAFLHNMetGDHVTRLDRWEPRPELNEAIPNDERDTT
MetPAAMetATTLRKLLTGELLTLASRQQALIDWMetEADKVAGPLLRSALPAGWFIADKSGAGERGSRGIIAALGPDGKPSRIVVIYT
TGSQATMetDERNRQIA

53 Frame 3

Stop Stop StopWFLRROAQVALFGEMet CAEPLFVYFSKYIQICIRS StopDNNPDKCFNNIEKGRV StopVFNIFVSPLFPFLRHFAFLFLLT
QKRW Stop K Stop KMet LKISWVHEWVTSNWISTAVRSLRVFAPKNVFQ Stop StopALLKFCYVVRYYPVLTPGKSNSVAAYTILRMetT
WLSTHQSAQKSILRMetA Stop Q StopENYAVLP StopP StopVITLLPTYF StopQRSEDRRS StopPLFCTTWGIMet StopLALIVGNRS Stop
MetKPYQTTSVTPRCLQOQWQQRCANY Stop LANYLL StopLPGNN Stop StopTGWRRIKLQDHFCARPFRLAGLLLINLEPVSVGLAVS
LOHWGQMetYVSPPVS StopLSTRRGVRQLWMetNEIDRSL

3'5' Frame 1

QRSVYFVHP Stop LPDSPSCRStopLRYGRAYHLAPYVLQStopYRETHAHRLQIYQQStopTSQPEGPSAEVVLAQLYPPPSSLLIVAGK
LE StopVVRQLIVCATLLPLLQASWCHARRLYVWLHSAPVPNDQGELHDPPCCAKKRLAPSVLRSLSEVSWQQCYHSWLWQHCII
LLLSCHP StopDAFL StopLVSTQPSHSENSYVCGDRVALARRQHGIIPHHIAELStopKCSSLENVLRGENSQGSYRC StopDPVRCHNP
LVHPTDLQHLLLSPAFLGEQKQEGKMetPQKREStopGRHENVEYSYSSFFNIIEAFIRVIVS StopADTYLNVFRKINKStopGFRAHF
PEKCHLTSKKPLLS

35" Frame 2
SDLSISFIHSCLTPRRVDNYDTGGLTIWPQCCNDTARPTLTGSESRFISNKPASRKGRAQKWSCNFIRLHPVY StopLLPGS StopSK
Stop FAS Stop Stop FAQRCCHCCRHRGVTLVVWYGFIQLRFPTIKASYMetl PHVVOQKSGCStopLLRSSDRCQKStopVGSEVITHGYGS
TAStopFSYCHAIRKMetLFCDW StopVLNQVILRIVYAATELLLPGVNTGStopYRTT StopQNFKSAHHWKTFFGAKTLKDLTAVEIQF
DVTHECTQLIFSIFYFHQRFWVEKNRKAKCRKKGNKGDTKMetLNTHTLPFSILLKHLSGLLSHERIHIStopMetYLEK StopTNRGSA
HISPKSATStopRLRNHYYH

35" Frame 3

AICLFRSSIVAStopLPVV Stop| TTIREGLPSGPSAAMet PRDPRSPAPDLSAINQPAGRAERRSGPATLSASIQSINCCREARYVSSS
PVYNSLRNVVAIAAGIVVSRSSFGMetASFSSGSAQRSRRYTStopSPMet LCKKAVSSFGPPIVVRSKLAAVLSLMetVMetAALHNSLT
VMetPSVRCFSVTGEYSTKSFStopE StopCMetRRPSCSCPASTRDNTAPHSRTLKVLIIGKRSSGRKLSRILPLLRSSSMetStopPTR
APNStopSSASFTFTSVSGStopAKTGRANAAKKGIRATRKC StoplLILFLFQYY StopSIYQGYCLMetSGYIFECIStopKNKQIGVPRTF
PRKVPPDV StopETIIIMet




http://web.expasy.org/translate/

f."' ExPASy Translate Tool - Select an initiator methionine - Windows Internet Explorer

@ = |2 bkt fweb . expasy.arg)cai-hingtr: 7w bR ke SN |b ...... | 2|~
e L
Fichier Edition Affichage  Faworls Outls 7
x Go gle | » ! -'l Rechercher = | Autres 2> Connexion ' =
5.7 Favoris ’L.‘Q. & Aurare boréale phaotos, wvid... @ Sites suggérés - CHU de Ligge Bierwenue & | Accéder a plus de mo... - & | Hotmail
e —— = - 1 - . | *
BN ExPasy Translate Toul - Select an initiator methionine - B [ @my =~ Page - Sécurité = Outls + i~

GOUS[C"" Cette page est en anglais. La traduire a |'aide de la barre d'outils Google ? En savoir plus Pas en anglaiz 7 Aidez-nous & amélirer notre
SETVice. e e T e R

EK‘EXPASY Translate Home | Contact

[ Traduire ] [Désacti\rer la traduction des pages en anglais] M

Translate Tool

Please select one of the "Methionine" or ane of the highlighted residues following a $top codon (or the beginning of the sequence).

This will create a virtual Swiss-Prot entry, comprising the residues from your chosen start position up to the following Stop codon.

MITMVS Stop TSGGTFRGNVRGTPICLFFStopl HSNMYPLMRQ Stop P Stop_ ML Q Stop Y Stop KRQHFRVALIPFFAAFCLF’VFAH
PETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFPMMSTFKVLLCGAVLSRVDANQQLLALGRRIHYSQNDLVEYSPVTEK
HLTDGMTVRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPAAMATTLRKLLTGE
LLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAGERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIA
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Seqguence in FASTA format

BLAST BLAST submission on ExXPASY/SIB

m ScanProsite

ﬁ Sequence analysis tools: ProtParam, ProtScale, Compute pl/Mw, Peptideiass, PeptideCutier,

Direct Submission to SWISS-MODEL
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Translate

MSIQHFRVAL IFFFAAFCLE VEAHPETLVE VEDAEDQLGA RVGYIELDLN SGEKILESFRE
EERFEPMMSTF EVLLCGAVLS RVDAGQEQLG RERIHYSONDL VEYSFVIERH LIDGMIVRE
CSAATTMSDN TAANLLLTTI GGPEKELTAFL HNMGDHVIRL DRWEPELNEZ IPNDERDTTM
PEAMATTLRE LLIGELLTLA SRQOLIDAME ADEVAGPLLR SALPRGWFIA DESGAGERGS
RGITAALGPD GEKPSRIVVIY TIGSQATMDE RNR{QIA

Sequence in FASTA farmat

BLAST BLAST submission on ExXPASY/SIB ﬁ Sequence analysis tools: ProtParam, ProtScale, Compute pl/Mw, PeptideMass, PeptideCu

m ScanPrasite

Direct Submission to SWISS-MODEL
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{2 Protein BLAST: search protein databases using a protein query - Windows Internet Explorer
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Standard Protein BLAST

BLASTP programs search protein databases using a protein guery. more.. Resetpage Bookmart
Enter Query Seguence
Enter accession number(s), gi(s), or FASTA sequencels) & Clear Cuery subrange &
From | |
To | |

Or, upload file | | Parcounr__ ] &

Job Title |

Enter a descriptive title for your BLAST search &

[] Align two or more sequences &

Choose Search Set

Database |I“Jon—redundam protein sequences (nr) ¥ | @

Organism |

Optional | [ Exclude &

Entér organism commion name,; binamial, or tax id. Only 20 top taxa will be shown: &)
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[Sign In] [Req
» NCBI BLAST! blastp suite Standard Protein BLAST
blasin | blastp | blasix tblastn thlastx |
BLASTP programs search protein databases using a protein query. more... Reset page  Bookmark
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
IPNDERDTTM o) From I:I
PARMATTLRE LLTGELLTLA SRQQLIDWME ADEVAGPLLR SALPAGWFIA
GEPSRIVVIY TIGSQATHDE RNRQIL [ |
w
Or, upload file | | Parcourir._ ] @
Job Title |
Enter a descriptive title for your BLAST search &)
[ Align two or more sequences &

) PHI-BLASI (Pattern Hit Inttiated BLAS)
O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

NCBI
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Job Title: Protein Sequence (276 letters)

Putative conserved demains have been detected, click on the image below for detailed results.
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.
Query seq. e s s I ——

Superfanilies { Transpeptidase superfamily )

rLidonotne (I PRKESA42 0

Request ID
Status
Submitted at
Current time

Time since submission

This page will be automatically updated in 12 seconds

PVDO6TAX012
Searching

Sat Mar 24 07:46:14 2012
Sat Mar 24 07-46:16 2012
00:00:02
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[=)Descriptions

Legend for links to other resources: [ unicene 3 ceo [E Gene B structure [ Iiap Viewer B pubchem BioAszay

Sequences producing significant alignments:

_ e Query E Max i
Accessmn,f \Dm"pt'o" ’ score score coverage — value ident Links

TEM-1 beta-lactamase [Serratiaynarcescens] =gb|AAS46846.1| TE 100% 0.0 100%

TEM-1 beta-lactamase [S marcescens] 100% 0.0 100%

TEM-1b Beta-lactamase [mixed culture bacterium CA_gF1DD01_19] 100% 0.0 100%
beta-lactamase [Escherichia colil »gb|ACK75718.1| beta-lactamase 570 100% 0.0 100%
beta-lactamase protein [Acetobacter pasteurianus] 570 100% 0.0 1002

extended spectrum beta-lactamase TEM-1 [Providencia rettgeri] 570 100% 0.0 100%
beta-lactamase TEM-128 [Acinetobacter baumanniil 570 100% 0.0 100%
beta-lactamase [Neisseria qonorrhoeae] >ref|NP_569411.1| beta-lac 570 100% 0.0 100% Eﬂ
beta lactamase [Cloning vector pTrueBlues] 569 100% 0.0 99%
beta-lactamase [Expression vector pPK113] »gb|AAD29959.1| beta- 568 100% 0.0 99%

putative inhibitor-resistant TEM- 1683 beta-lactamase [Escherichia co 569 100% 0.0 99%
beta-lactamase TEM-1 [Escherichia coli] 568 9% 0.0 100%

TEM-116 beta-lactamase [Aeromonas hydrophilal =gb|ACNS2384.1| 569 100% 0.0 99%

TEM-1 beta-lactamase [Pseudomonas asruginosal »=gb|ADR29804,1] 589 100% 0.0 =1L
extended-spectrum beta-lactamase [Escherichia coli] 563 100% 0.0 59%
hypothetical protein [Hordeum vulgare subsp. vulgare] =gb|ACT9842 568 568 100% 0.0 99%
beta-lactamase class A [Escherichia colil =gb|ADL13944.1| TEM-33 568 553 100% 0.0 99% E
beta-lactamase class A [Capnocytophaga ochraceal 568 563 100% 0.0 99%
b-lactamase [unidentified cloning vector] =gb|AFB73755.1| beta-lac 563 100% 0.0 99%
beta-lactamase TEM- 105 [Escherichia coli] 568 100% 0.0 99%

extended spectrum beta-lactamase TEM-1 [Morganella morganiil 568 3% 0.0 100%

568 100% 0.0 55% M

heta-lartamase TEM- 150 TFarherichia calil ~ah | ACT3723731 1] avtand



2¢me exemple

Séquence SHV
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Translate tool

Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.

Please enter a DNA or RNA sequence in the box below (

=
=
[=n
=

s and blanks are ignored).

ATGCGTTATATTCGCCTIGIGTATTATCTCCCIGITAGCCACCCTGCCGCTGGCGETRCACGCCAGCCCEL
AGCCGCTTGAGCAALTTARACALAGCGARAGCCAGCTGTCGGECCEGOCTAGGCATCGATAGARLTGGATCT
GFECCRAGCGGECCECACGCTEACCGCCTGECEGCGCCEATGALCGCTTICCCATGATGAGCACCTTTALAGTR
GIGCICIGCGECGCAGT GCTGGCECEEETIGEAT GCCGET GACGRACAGCTGEAGCGARAGATCCACTATC
GCCRAGCAGGRTCTGET GERACTACTCECCGETCAGCGRAARACACCTTGCCRRCGECATGRCEGTCEECEA
ACTICIGCGECCECCGCCATTACCATGRGCGATARCAGCGCCGCCARTICTGCTEGCTGECCACCETCEECEEC
CCCGCAGGATIGACTGCCTITITIGCGCCAGRTCGECGACARCGTICACCCGCCTIGACCGCIGGGARACEG
RACTGRATGRGGCGCTTCCCGECERCGCCCGCGRCACCACTRACCCCGGLCAGCATGGCCGCGACCCIGCG
CRRAGCTGCTGACCAGCCAGCGTICTGAGCGCCCGTTCGCALCGECAGCTGCTGCAGT GEAT GGTGGACGAT
CGGETCGCCGERCCGTTGATCCGCTCCGIGCIGCCGECGGECTGETITTATCGCCGATARGRCCGGAGCTE
GCRARGCGGGETGCGCGCEEEATIGTICGCCCTIGCTTGGCCCERATALCARAGCAGAGCGCATTGTGGTGAT
TTATCTGCGEEATACGCCEECGAGCATGECCEAGCGARATCAGCARATCECCEEEATCGECGCGECETGE
TCGAG

Qutput farmat: |Verbose ("Mat" "Stop", spaces batween residues) v

[ Reset | or | TRANSLATE SEQUENCE
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Translate Tool - Results of translation

Please select one of the following frames:

53 Frame 1
MetRY I RLCIISJLATLPLAVHASPQPLEQIKQSESQLSGRVGMetlEMetDLASGRTLTAWRADERFPMetMetSTFKVVLCGAVLARY
KIHYRQQDLVDYSPVSEKHLADGMetTVGELCAAAITMetSONSAANLLLATVGGPAGLTAFLRQIGDNVTRLDRWE
TELNEALPGDARDTTTPASMetAATLRKLLTSQRLSARSQRQLLQWMetVDDRVAGPLIRSVLPAGWFIADKTGASKRGARGIVAL
LGPNNKAERIVVIYLRDTPASMetAERNQQIAGIGAAStopS

53 Frame 2

CVIFACVLSPCStopPPCRWRYTPARSRLSKLNKAKASCRAA Stop A Stop Stop KWIWPAAARStopPPGAPMetNAFFP Stop StopAPLK
StopCSAAQCWRGWMetPYVTNSWSERSTIASRIWWTTRRSAKNTLPTAStopRSANSAPPPLP StopAITAPPICCWPPSAAPQD Stop
LPFCARSATTSPALTAGKRN StopMetRRFPATPATPLPRPAWPRPCASC StopPASV StopAPVRNGSCCSGWWTIGSPDR StopS A
PCCRRAGLSPIRPELASGVRAGLSPCLARITKQSALWStopFICGIRRRAWPSEISKSPGSARRDR

53 Frame 3

ALYSPVYYLPVSHPAAGGTRQPAAAStopANStop TKRKPAVGPRRHDRNGSGURPHADRLARRStop TLSHDEHL StopSSALRRSA
GAGGCRStopRTAGAKDPLSPAGSGGLLAGQRKTPCRRHDGRRTLRRRHYHER StopQRRQSAAGHRRRPRRIDCLFAPDRRAQR
HPP StopPLGNGTEStopGASRRRPRHHYPGQHGRDPAQAADQPASERPFATAAAAVDGGRSGRRTVDPLRAAGGLVYRRStopD
RS5StopQAGCARDCRPAWPE StopQSRAHCGDLSAGYAGEHGRAKSANRRDRRGVIE

35 Frame 1

LDHAAPIPAIC StopFRSAMetLAGYVSRRStop| TTMetRSALLFGPSRATIPRAPRLLAPVLSAINQPAGSTERINGPATRSSTIHCSSC
RCERALRRWLVSSLRRVAAMetLAGYVVVSRASPGSASFSSYVSQRSRRVTLSPIWRKKAVNPAGPPTVASSRLAALLSLMetV Met
AAAQSSPTVMetPSARCFSLTGEStopSTRSCWRStopWIFRSSCSSPASTRASTAPQSTTLKYLIMetGKRSSARQAVEVRPLARSI
SIMetPFTRPDSWLSLCLICSSGCGLACTASGRVANREIIHRRI StopR

3'5' Frame 2
SITPRRSRRFADFARPCSPAYPADKSPQCALLCYSGQAGRQSRAHPACStopLRSYRRStopTSPPAARSGSTVRRPDRPPSTAA
AAVANGRSDAGWSAACAGSRPCWPGStopWCRGRRREAPHSVPFPSGQGGStopRCRRSGAKRQSILRGRRRWPAADWRRCY
RSWStopWRRRRVRRPSCRRQAGVYFRStopPASSPPDPAGDSGSFAPAVRHRHPPAPALRRRALL StopRCSSWESWVHRRARRSA
CGRWPDPFLSCLRGPTAGFRFV StopFAQAAAGWRVPPAAGWLTGRStopYTGEYNA |

3'5' Frame 3
RSRRADPGDLLISLGHARRRIPQINHHNALCFVIRAKQGDNPARTPLASSGLIGDKPARRQHGADQRSGDPIVHHPLQQLPLRTG
AQTLAGQQLAQGRGHAGRGSGVAGVAGKRLIQFRFPAVKAGDVVADLAQKGSQSCGAADGGQQAQQIGGAVIAHGNGGGAEFAD
RHAVGKVFFADRRVVHQILLAIVDLSLQLFYTGIHPRQHCAAEHYFKGAHHGKAFIGAPGGQRAAAGQIHFYHAYAARQLAFALF
NLLKRLRAGVYRQRQGGStopQGDNTQARNITH
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Translate Tool

Please select one of the "Methionine" or one of the highlighted residues following a Stop codon (or the beginning of the sequence).

This will create a virtual Swiss-Prot entry, comprising the residues from your chosen start position up to the following Stop codon

( MRYIRLCIISLLATLPLAVHASPQPLEQIKQSESQLSGRVGMIEMDLASGRTLTAWRADERFPMMSTFKVVLCGAVLARVDAGDE
Q RKIHYRQQDLVDYSPVSEKHLADGMTVGELCAAAITMSDNSAANLLLATVGGPAGLTAFLRQIGDNVTRLDRWETELNEALP
GUARDTTTPASMAATLRKLLTSQRLSARSQRQLLQWMVYDDRVAGPLIRSVLPAGWFIADKTGASKRGARGIVALLGPNNKAERIV
VIYLRDTPASMAERNQQIAGIGAAStop S
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Translate

Unreviewed;
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sequence generated on ExXPASY

1ill -automatically be deleted

LLATLPLAVH ASPQPLEQIE GHMIEMDLASG RTLTAWRADE
RFPMMSTFEV VLCGAVLARY DAGDEQLERE IHYRQQDLVD YSPVSEKHLA DGMIVGELC
ARTTHMSDNSA RANLLLATVGEE PAGLTAFLRQ IGDNVIRLDR WETELNEALP GDARDTTIEZ
SMAATLRELL TSQRLSARSQ ROLLOWMVDD BVAGPLIRSV LPAGWFIADE TGASKRGILRF
IVALLGENNE AERIVVIYLR DTBASMAERN

Sequence in FASTA format

BLAST BLAST submission on EXPASY/SIB Iﬂ Sequence analysis tools: ProtParam, ProtScale. Compute pl/iw, PeptideMass, PeptideCutter,

m ScanProsite

g Direct Submission to SWISS-MODEL
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Sequences producing significant alignments:
A _,' ﬁ% ;—:;:L c{?\ﬁge == va%ue la‘:l,l(t Links
AIT 7 beta-lactamase SHV-12 [Escherichia coli] 566 100% 0.0 100%
- 12 extended-spectrum beta-| (Klebsiella pneumaoniae] 566 100% 0.0 100%
SHV-5 extended spectrum beta-lactamase [Escherichia colil 365 100% 0.0 100%
putative beta-lactamase SHV-12 [Klebsiella pneumoniae subsp. pnel 565 100% 0.0 100% E
SHV beta-lactamase [Klebsiella pneumonias] 565 100% 0.0 9%
beta-lactamase SHW-5 [Escherichia calil 564 100% 0.0 99%
extended-spectrum beta-lactamase SHV-66 [Klebsiella pneumoniae] 564 100% 0.0 99%
ADM2Z extended spectrum beta-lactamase SHV-134 [Klebsiella pneumoniae; 564 100% 0.0 99%
AASO9EE0.1 SHVY-5 extended spectrum beta-lactamase [Escherichia colil 564 564 100% 0.0 99%
mutant extended-spectrum beta-lactamase SHV-64 [Klebsiella pneuw 564 564 100% 0.0 99%
beta-lactamase SHV-12-like protein [Salmonella enterica subsp. ents 564 100% 0.0 99%
RecMame: Full=Beta-lactamase SHV-2; AltName: Full=SHV-2A; Flags 564 100% 0.0 99%
SHV-5 extended spectrum beta-lactamase [Escherichia coli] 563 100% 0.0 99%
extended-spectrum beta-lactamase SHV-48 [Acinetobacter baumani 56 563 100% 0.0 958%
beta-lactamase SHV-71 [Acinetobacter baumannii] 563 100% 0.0 99%
beta-lactamase, partial [Enterobacter cloacae] 563 99% 0.0 100%
extended spectrum beta-lactamase [Klebsiella pneumoniae] =gb|ACHY 563 100% 0.0 59%
beta-lactamase SHV-56 [Acinetobacter baumannii] 563 100% 0.0 99%
Beta-lactamase [Escherichia cali] 363 100% 0.0 95%:
extended-spectrum beta-lactamase SHV-86 TKlebsiella pneumoniae] 563 100% 0.0 99% N
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e Controle manuel du résultat du Blast
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Click here for the TEM Extended-Spectrum and Inhibitor Resi B-L: table

@ SHV Extended-Spectrum and Inhibitor Resistant R-Lactamases

- Alternate =
Lactamase Name Amino acid at position -
& GenBank |Aliernate  |Phenotype 5 7 [8[10/1118[15]20(22/25(31(35(43(54 [61/64(6975(79/80/89(98 101112113 114[119[122 123 /124126 11291120 /134 136[140[141 142/ 144 145126147 148|149 -|215|226|234/235/238 240243 248 250 252 254 255 256|260\ 268|269
Lactamase Accession Name
Number
SHV1  AF143860 2 MY ILCTLPAAELRG REMVAVERD H L AW L C A A MS I ANEGTL WNIGEPI MAIGLTT RIPIKITIGIE A AILRPNINIEKITIP
SHV2  AF148851 2bs s
SHV2A  X98102 2bs Q s
SHV-3  |P30896 Zbe §
{protein)

SHV4 Zhe LS
SHV-E  X55640 Zhe LS
SHV 6 2be
SHV-T U20270 Zhe F 5 S K
SHV-E 092041 2bs
SHV-9 SHV-5a Zhe Del R S K

2br Del G R _
SHV-A1T N SHV-12a |2 Q y.d
SHY-12 920369 SHvV-52a  [Zhe al [) (I sk T)
SHV-13 _J 2be Q A Vi
Nt 2 F
SHV-15 2he Q M |K S K
SHV-16 163DRWET167|2bs

insertion

SHV-17 Withdrawn
SHY-18 Zbe F 3 A K
SHV-19 2
SHV-20 2 s
SHV-21 2 F 8
SHV-22 2 s K
SHV-23 22be F s K
SHV-24  |AB023477 2bs
SHV.25 7h A [l v &
£l 10 ¥ i}

€D Internet fa v ®ioom v




Controle de la sequence en aa

SHV1

Exemple

MRYIRLCIIS LLATLPLAVH ASPQPLEQIK LSESQLSGRYV GMIEMDLASG
RTLTAWRADE RFPMMSTFKYV VLCGAVLARV DAGDEQLERK IHYRQQDLVD
YSPVSEKHLA DGMTVGELCA AAITMSDNSA ANLLLATVGG PAGLTAFLRQ
IGDNVTRLDR WETELNEALP GDARDTTTPA SMAATLRKLL TSQRLSARSQ
RQLLQWMVYDD RVAGPLIRSV LPAGWFIADK TGAGERGARG IVALLGPNNK
AERIVVIYLR DTPASMAERN QQIAGIGAA

MRYIRLCIIS LLATLPLAVH ASPQPLEQIK QSESQLSGRV GMIEMDLASG
RTLTAWRADE RFPMMSTFKYV VLCGAVLARV DAGDEQLERK IHYRQQDLVD
YSPVSEKHLA DGMTVGELCA AAITMSDNSA ANLLLATVGG PAGLTAFLRQ
IGDNVTRLDR WETELNEALP GDARDTTTPA SMAATLRKLL TSQRLSARSQ
RQLLQWMVYDD RVAGPLIRSV LPAGWFIADK TGASKRGARG IVALLGPNNK
AERIVVIYLR DTPASMAERN QQIAGIGAA

Exemple = SHV-12



Exemples d’études
épidémiologigues menées au
CHU Liege



Colonisation digestive par des E-
BLSE dans la communauté

e Ftude menée en 2007 enassociation avec
des medecins généralistes

o 284 échantillons de selles prélevés chez
des patients non hospitalisés

o 25 E-BLSE isolées de 20 patients (7.04%)

C. Meex, P. Melin, J.D. Docquier, T. Kabasele, P. Huynen, P.M. Tulkens, P. De Mol. Presence of extended-
spectrum beta-lactamase-producing Enterobacteriaceae in the fecal flora of patients from general practice.
Poster présenté au 18éme ECCMID (Barcelone, 2008).



Colonisation digestive par des E-
BLSE dans la communauté

Résultat des PCR et séquencages:

Species (Number

Type of identified beta-lactamase (Number of isolat  es)

of isolates) TEM CTX-M TEM and CTX- | SHV, BEL,
M VEB, GES or
OXA 1/2/10
E.coli (19) TEM-1 (7) CTX-M-1 (4) TEM-1 and /
CTX-M-1 (1)
TEM-19 (1)
TEM-52 (4) | CTX-M-15 (2)
E.aerogenes (1) TEM-52 (1) / / /
P.mirabilis (3) TEM-24 (3) / / /

S. fonticola (1)

/

/




Epidémiologie des E-BLSE dans les
HC et les préelevements de dépistage

e CHU Liege en 2011
e Détection phénotypique
— 32 E-BLSE < hémocultures positives

— 67 E-BLSE < prélevements de dépistage
(frottis rectaux et selles)
e Détection genotypique
— 74 E-BLSE confirmées par PCR et
séquencage
—54% de CTX-M, 32% de SHV et 14% de
TEM.

Elodie Damas, 2011. Mémoire de fin d’étude en sciences pharmaceutiques



Epidémiologie des E-BLSE dans
les HC et les prélevements de
dépistage

3% 3% _ Proportion des différentes BLSE de type CTX-M.

2% mCTX-M 15
5% mCTX-M 1
| CTX-M*
mCTX-M 57/79
mCTX-M 22/3
mCTX-M 32

4%, Proportion des différentes BLSE de type SHV.

4%  SHV-12
B SHV-2
= SHV-5
m SHV-28

BLSE de type TEM: 100% de TEM-24




Proportion de E-BLSE dans la
communauté au Cameroun

e Cameroun, 2009

» 358 selles collectées de patients non
hospitalisés et de volontaires sains
— 23.1% de protage de E-BLSE chez les patients
— 6.7% de portage de E-BLSE chez les volontaires

e Caractérisation des BLSE
— 97% de CTX-M (CTX-M-15 et CTX-M-1)
— 3% de SHV-12

Magoue Lonchel C, Meex C, Gangoue-Pieboji J, Boreux R, Okomo Assoumou MC, Melin P, De Mol P. Proportion
of extended-spectrum SZ-lactamase-producing Enterobacteriaceae in community setting in Ngaoundere,
Cameroon. BMC Infect Dis. 2012 Mar 9;12(1):53. [Epub ahead of print]




