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Projeto de primers com bases degeneradas

Nombre primer Gen Secuencia §'--3’
O caso do CTX-M - PRIMERS UNIVERSAIS — —
CTX-MU1 ATG TGC AGY|ACC AGT ANR GT
clx-m
R C Al CTX-MU2 TGG GTR AAR TAR| GTfs|AcC AGA
- o Py Bl s e b iPanaini .T. .

g;ﬂglﬁgégﬁgg.‘, bl | s i & Pagani, et al, JCM 41(9):4264-4269, 2003
Coumli-arossess  .o..llliallllllcfallllll[]eiIlili[]i]in! [ LTamaho amplicon Ciclado
czmégzggggiégg t:g """ ety g 'i """ ¥ """ . ¥ Desnaturalizacion inicial = 94°C por 5min;
gtﬂEB—AYBEEEES SR ARG S ) i S 593 pb Ciclado =30-35 ciclos de:94°C 30seg -- 52° 30seg -- 72°C 60seg;
ctxml 9-AF3I25134 u - R - ELE snsns . < Extension final = 72°C por Smin
ctxm45 TOHOZ2 -335359.5 ...... i\ ...... Ei ..... £ ...... ";[: - - =
S e rsiseoy  leceiiiaiiidanle e eteien i liclen i il Reaccién de PCR —> Vol. final = 25ul
ctxm2T-AY156923 R = A - R ELE. vs5nn - S E I P s e v oY R | R = .
ctxmd 6-AYB47147 S T e Bl o oo s IR TR T TR e B Reactivo Volumen
ctxmS0-AYB4714¢& S e Hasasaa CLA. i san Pocaiaa | R T e B - R R B el ADN 25”'
ctxmd B-AYB47144 Y - R Bo i 5 N e B e i T £ e B PR e o e e i '
ctxml7-AY033516 i - R 0 1 T B i i R = I o L - S Y - S
ctxmB1-FUl36031 o B iaiina CLA s owns ;P T P P e 5 R e R o o ] R0 Buffer 10X Z5ul
ctxmd T7-AY847143 CaBassasan Nssaians ChkR:cwssas Piveiaa i - R GOl aBesiinsea PeaalilBesaivaa MgClE (50 mM) 0.75 ul
ctxmd 9-AYB47145 = - R aninnn CLAcsisin . FSTITEDCeR B DS 85 W i 0 . S (R ] R Y
ctxml3-AF252623 - TR o] I R s L T T PRSI B o CiBennves dNTP's (10 mM) 0.5 ul
ctxm21-AJ416346 = 27 - S B s s -] BV Wi AP = R e
ctxmd 0-AYT750914 B L e ¥, St R CRURR T et S P S AR Ot Tag pol (5Ulul)
ctxmE3-AB205197 e e B Arsnhl i i EEL B e A.CC. ~ _
ctxm8-AF189721 O R K AT ol R A PP G.ca.| >> concentrag¢ao de  |Primer Forward (10 uM) 1,5ul
ctxm25-AF518567 = 1 - R, T B i Sl o] a3 N ) P g G..A. . _
ctxm3I9-AYS54516 P o T o ISR P I o e L O] b e ] PN e (S, G.ca.| primers Primer Reverse (10 pM) 1,5 ul
ctxm2E-AY1S5TETE B e R PR & I i [T i i | A R B G.CA. -
ctxmd41-DO023162 g L N " A b ST ) I [T ) AT T e N P IR B H20 15,6 ul
ctxmT8-AMS82522 L e 7. ™ A i P G PR - s el ks "
CTX-MUl/U2 ATGTGCAGYACCAGTAARGT Vel. Final 25 ul
Clustal Consensus T i T L : e T gttt e Rs =
| v 4] Y=C+T Ri\r-G

TRABAJANDO

gRgXOEOMBAT'R

A I AMNLIS ; Organizacion de las Naciones v I*”*
LA RESISTENCIA @ MALBRAN OPS @iy ()€ oo e G
n T /’_*\ ‘

A LOS ANTiMICROBIANOS

B Organizacion Organizac
) ipman, @i
v delasalud ol Amirices

y la Agricultura

Unién Europea




Projeto de primers
para grupos

b T
TR CTXM-1/15
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blacry.m = 159 alelos

O caso do CTX-M >
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Projeto de primers para
discriminacao de alelos

Discriminacao entre alelos do gene mcr: mcr-1.1vs mcr-1.5

1330 1340 1350 1360 1370 1380
e T e e T e N I Y It [ [ IR
cebador MCR-1.5-F TCCAGTGGCTGCAGHE
mcer-1.5 (KY283125.1) TTCATCGCTCARAGTA . . « v v v v v v an s .|- ACAGCAATGCCTATGATGTCTCAATG
mcr-1.1 (CP034390.1) TTCATCGCTCAAAGTA. . .. v v v v v ansss ACAGCAATGCCTATGATGTCTCAATG

mcer-1.5 mcr-1.1

\ 7
M C+ C-1 C-2

2000
1650

4%°

650
500

300 = Mcr-1.5
:x 290 pb
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Projeto de primers para
discriminacao de alelos

Discriminacao entre OXA-48 e OXA-163

— — . W ; : TTHE— Sook *GATGAT TTnl: ; Scrall _I_I‘ _'I
£ I DID Fen-k Eﬁgﬁﬁgillclc!“ TEY|CATCAT : @1’[['3 % speed slow oy - fast
LIIIIII|IIIIIIIIIiIIIIIIIII;IIII;IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII LI | bIaOXA163 b/aOXA-48
T{ &l0 620 &30 &40 &S50 ecl &70
OHZ 48 15260 AT AT AT T AT TG T AR L R T AT AT CACTAGAATCGAACCTALGATTGECTEET GG
OHZ 163 11968 |[GACTATATTATTCGGGCTARAARACTGGCATACGATAC TARGATTECCTEETEEH

blagyp16s =p

653 pb
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Deteccao de clones por PCR multiplex

Rapid Identification of Major Escherichia coli Sequence Types Causing
Urinary Tract and Bloodstream Infections
JCM

M. Doumith,® M. Day,® H. Ciesielczuk,™” R. Hope,® A. Underwood,® R. Reynolds,® J. Wain,? D. M. Livermore,™? N. Woodford™®

bp Identificacao rapida de clones clinicamente relevantes:
490 -ST73/ST95/ST69 sensiveis a maioria dos ATB
- Tratamento ideal
310
-ST131 resistente a multiplas drogas
200 —> carbapenem para complicadas;
—>fosfomicina o nitrofurantoina para ITU
104

-Nenhum destes ST

FIG 1 Agarose gel electrophoresis of DNA fragments generated by the new —>Tratamento empl'rico conforme gUiaS-
multiplex PCR for the four major E. coli STs. Lane M, 100-bp ladder (Invitro-
gen, Paisley, United Kingdom).
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Outras aplicagoes PGR de ponto final
Mapeamento de plataformas

Transposon

Tn1546

» PCR-RFLP vanSH
--|_vans _ IS1251 |—@

EcoRI :
151251 Tn5482 . 548 384 |23o 700
B > | | <
1496 bp Hindlll Hindlll
1 2 3 4 s f 7 3
PCR vanSH -
1862 , . g
bp : 548
Tns482 ™™ WEmpe=gm™ 384
364bp > = - -~ 230
Tnl546 =
"N K F OFr .
TRABAJANDO
JUNTOS Corso A. et al. JID. 11:69-75. 2007.
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Outras aplicagoes PGR de ponto final
Mapeamento de plataformas

Mapeamento por PCR de variantes de Th4401

tnpA  orf  tnpA AtnpA tnpR  tnpA Ablargy . Blage, tnpiitrai

™ | 1 1 |
1 2121
2
4617
=0z °—1003 155z . 9= ree . ' eos
| e—— [, e— 0 — 11 —
1175 1242 1214 10 1096
2229
TRABAJANDO Gomez, Clin Microbiol Infect, 2011
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DhA copy number (log)

PCR de ponto final

Area de deteccio

em gel com
10 BrEt/SyBr/GelRed
8
8 Plateau
7 Areade
s  deteccao
5 qPCR
4
3

Amplificacao

1- exponencial
0 = ' : .
0 5 10 15 20 25 30 35
PCR cycle
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PCR quantitative (qPCR) ou
PCR em Tempo Real

Deteccao de genes em tempo real
Quantificacao de acido nucleico
> velocidade dos resultados

< contaminacao

> especificidade
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PCR quantitativo (qPCR)

(@) SYBR green assays

Fluivresoe mee

- W Unbound SYER
— 4 Ancrsecones
s DINA m L ]
Temslate
denaiwration
TITTTTTITT  SVER green
‘ ‘ * uabhound - Ho

PCR smplification
Aq—lqm.m;

Fluorescence

ool

F I resicnoe

? *T.

PCR
posuss TITITTIT]  TTTLTILTT
qds DAA)
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SYBR-Green

Amplification Plots

188 E¢E

1000

Fluorescence (0R)
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Journal of

i ati . Antimicrobial
PCR quantitativo (qPCR) 40110 109 focckrs6. Chemotherapy

SYBR-Green Rapid detection of carbapenemase genes by multiplex real-time PCR

Jussimara Monteiro'?, Raymond H. Widen?, Antonio C. C. Pignatari?, Carly Kubasek® and Suzane Silbert!*

IMP-1 GESF1.
304 /
25- DH_ I.P[:_
_ 20-
o |OXAH4E M|
& 154
10+ Figure 1. Results from the real-time multiplex PCR melting curves of the
amplicons generated by primers targeting the six carbapenemases types.
0= The gene targets, from left to right, are as follows: blaywp type (T, 80.1°C),
\‘ blaoxa.4g (Tm 81.6°C), blanpm.1 (T 84°C), blages type (T 88.4°C), blaym
0 h type (T, 90.3°C) and blayy: type (T, 91.6°C).
1
70 75 80 . 85 90 95
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Sogda

PCR quantitativo (qPCR) com sonda Primer F
p w

Especifico
Sensibilidade
. Multiplex

ADN
molde

Polimerasa

Primers

dNTPs

TaqMan
Probe
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PCR quantitativo (qPCR) com sonda

Molecular Beacons/

Balizas moleculares
Molecular beacons are hairpin probes with
reporter and quencher

Qo |

|

During annealing, the probe binds to the
» target sequence to separate reporter and
quencher. The reporter fluoresces

I|
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PCR quantitative (qPCR)  Sonda (ex. Tagman)

Especifico Custo
Sensibilidade
. Multiplex y

gene A
gene B

B  EX e | - . i
i & §F ®B BN 173 W W B W IE H N F WM R B M N & & &N
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Sequenciamento de acidos nucleicos

Método de Sanger

ACCTOTACTCGLGLT AAD ADN
TGGaCATEAGCCGATTC |molde
w IPolimerasa
TTTTT primer
CATAG .
T
ITTIT dNTP"s
CATG . .
.T .T .T _~|?' dideoxi-
dNTP s
TRABAJANDO
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Sequenciamento de acidos nucleicos Sanger
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FYRIAL
5400
20400
20500
15400
2300

YRS AL
5400

20400
20500
15400
42300

GYR3AL
5400
20400
20500
15400
=300

CARTGACTTGGAACARAGCC TATAARAAATCTGCCCGTGTCGTTGGTGACGTALTC
CARTGACTTGGAACARAGCC TATAARAAATCTGCCCGTGTCGTTGGTGACGTALTC
AR TG A TG A A A R A e TATAA R A A A T TGO G TGTCGTTGGTGACGTALTC
AR TG TG A A A R A O TATAA R A A A T TGC G TG TCGTTGGTEACGTALTC
CARTGACTTGGAAC ARG C TATAARAAATCTGCCCGTGTCGTTGGTGACGTALTC
——————————— AR AR TTATARLR A AT TGO G TG TCGTTGGTGACGTARTC

e R R R L R e
Ser i3 Codong?

G TAAATACC AT A GO GATTC T AGTGTR ACﬂE4A“) [CGTATG
GOTAAATACCATCCCCACGGCGATTCCOGCAGTGTR ClAC [CGTATGG
G TAAATACCATCCCCACGGCGATTCOSCAGTGTA 2|l Asn [CGTATGG
GeTAAATACCATCCCCACGGCGATTCOGCAGTGTR LA [CGTATGG
GeTAAATACCATCCCCACGGCGATTCOCAGTGTR AC%E Tyr [CGTATGG
GeTAAATACCATCCCCACGGCGATTCOGCAGTGTATIACIAC [CGTATGG
EE AR AR A R T A A A AN TG TR A R AT LT LTLS| T A AT AT AR TR ERTEL

CoECAGCCATTCTCGC TGCGTTACATGC TG TGGATGGTCAGHGTAACTTCGETTC
CECAGCCATTCTCGC TG G TTAC AT GC TGETGGATGGTCAGEGTAACTTCGETTC
A AT T T T G T TAC AT TG TGEAT GG TCAGEGTAACTTCGETTC
A AT T T T G T TAC AT TG TGEAT GG TCAGEGTAAC TTCGETTC
CoECAGCCATTCTCGC TGCGTTACATGC TG TGGATGGTCAGHGTAACTTCGETTC

CEC Ao AT TC TG TGO G TTACATGC TG TGEATGGTCAGGGTAACTTCGETTC
T EEE SRR R R R AR R R R R R R R R R

110
65
65
65
65
14

WT

120
120
120
1=0

99

220
175
175
175
175
154
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Tipagem molecular bacteriana

APLICAGAO CLINICA E EPIDEMIOLOGICA
« Confirmacao de surto
« Determinacao de reinfeccdao ou recorréncia em um paciente
« Disseminacado intra e inter-hospitalar de clones
« Vigilancia epidemioldgica de clones geografica e temporalmente
« Caracterizacdao de Doencas Transmitidas por Alimentos

« Caracterizacao de Doencas Zoonodticas

Essas técnicas buscam confirmar hipoteses epidemiolégicas, nao sao técnicas de uso rotineiro!
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ELETROFORESE DE CAMPO PULSADO (PFGE)

Suspensao
bacteriana de DO
determinada

Corte de umq
do“plug"

Montagem do gel
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MULTILOCUS SEQUENCE TYPING (MLST)

PCR Sequencing Allele assignment Sequences type assignment
| 3
—_— —
NN 4
' S S
: . ' ST 51
| —— = ;
 E—
gDNA PCR Allele Allelic Sequence
products sequences profile type
Eﬁﬁ'?(’)\'smm Ruppitsch, W. J.Land Manag., Food and Environm. 67: 199—-224, 2016.
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Genes que codificam proteinas com
funcdes metabdlicas centrais (core)
/ housekeeping genes
Conservados

Transmitidos verticalmente

Unica copia

Os genes selecionados devem ser
fisicamente distanciados para
minimizar possiveis linkage

genético de locis.
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MULTILOCUS SEQUENCE TYPING B et
@ CTX-M-1
& CTX-M-14
8 CTX-MZ7
( M I_ST) @& CTX-M-2E
8 CTX-M-2
| | | B & CTX-M-5
asphA alnA gltA glyA pgm tkt uncA S/TB“ ®  CTHM-P4
CTX-M-22
ST-45 4 4 10 4 1 i 1 / ®  CTX-M-32
ST-2 4 r i 51 4 1 7 1 "B Ciem
| ST-25 i o i
ST-25 | 4 7 10 1 1 i 1 ST-2 AL 16;%2 1“.:; fl?m .1E|T'E
ST94 4 7 10 3 1 1 1 4 e e
| 1 ST-45
ST-88 4 7 10 4 36 28 1
' 1 ST-88
ST-243 4 7 10 3 42 4 1
ST-109 2 r 4 10 4 1 i 5 "
ST-116 = 26 7 10 5 1 7 21 ST-208 \
sT-203 17 7 10 30 1 7 4 §T-116  ST-109
Figure 2
Clonal complex structures as revealed by MLST data. Clonal complexes are currently defined informally,
by defining a central genotype and related genotypes, i.e., those that share up to four idenocal MLST
loci. ldentfying the central genotype depends on their frequency in samples of the populagon in
question, their longevity, and a central position when analyzed by a variety of heuristic techniques. Once
a central genotype is assigned, the MLSTdBNet software can jdl:nl'if_‘_b’ all members of a clonal lzurnph::
automatically. The figure shows the allelic profiles of members of the C. jejuni ST-45 complex visualized
by split decomposition.
Maiden. Annu. Rev. Microbiol. 2006. 60:561-88 0
TRABAJANDO Brisse.JCM.50:2974-81.2012
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Jourmal of Glohal Antimicrohial Besistance 15 [2019) 160-162

Caracterizagao de £ co//de amostras fecais de
suinos da Argentina

Contants lists aveilable at SciencaDiract

Journal of Global Antimicrobial Resistance

journal hoemepage: www.elsevier.com/flocate/jgar

20 perfis de resisténcia

Profile of resistance No. Short Communication
coL | GEN} FOS 'ml;tes Multidrug-resistant Escherichia coli harbouring mcr-1 and blacysx m
3 10 (29%) genes isolated from swine in Argentina i
2 Diego Faccone™"”, Fabiana A. Moredo®, Gabriela I. Giacoboni®, Ezequiel Albornoz®,
3 Laura Alarcén”, Victorio F. Nievas®, Alejandra Corso™’'
2
2 34 E. coli de 31 amostras fecais de leitées com diarreia e porcos saudaveis de duas
2
i fazendas em San Luis e Entre Rios.
= 24 (71%) | Selecdo em agar Mac Conkey com 2 mg/mL colistina e/ou 4 mg/mL de cefotaxima.
1
1
1 PCR
1 —
1 > 28 E. coli resistentes as bla =24
1 £al . d a CTX-M
ceralosporinas e —
L Sp 3 blagy =3
1 eracao —
] gerag blapgr, =1
Fig. 1. Resistance profile of Escherichia coli (n=34) isolated from pigs. C3G, third-
generation cephalosporin; TET, tetracycline; CMP, chloramphenicol; QP, ciproflox- > 12 E_ CO" resistentes é
acin; SXT, trimethoprim/sulfamethoxazole; COL, colistin; GEN, gentamicin; . .
FOS, fosfomycin; MDR, multidrug-resistant. colistina mcr-1 =12
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Caracterizagio de £ colide amostras fecais de suinos da e 5

- Shorl Lummuzication
Arge ntl na Multidrug resistant Lscherichia coli harbouring mer- 1 and Bla: s }
genes isalated trom swine in Argentina =

Diege Facvone=Y, Faliana A Muoredes, Galniela L Ciacoboni®, Ceeguiel Al
aura Alarcém” virkorin F, MirvasT, A cjandra Cprsa

DISTRIBUCION GRUPOS CTX-M
CTX-M-9/14
CTX-Mm-2 q4,2%

8,3%

PCR clones ST131, ST73, ST69 e ST95 de E. coli:
ST131 =1 isolamento
ST9s5 = 2 isolamentos
CTX-M-1/15
16,7%

CTX-M-8/25
70,8%

Alta diversidade genética > 29 perfis de PFGE

CONCLUSOES: Os isolamentos de E. coli recuperados de leitdes com diarreia e suinos saudaveis portadores de ESBL e/ou genes mcr-

1. A resisténcia as cefalosporinas de 32 geragdo foi associada a presenga de ESBL tipo CTX-M e, em particular, a variante CTX-M-8/25.
Clones de E. coli geralmente associados a infec¢oes humanas foram detectados em suinos.
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Caracterizacao de £ co/iprodutora de ESBL de

pacientes e porcos saudaveis

409 exames de cotonetes pessoas (223) e suinos (186) saudaveis.

Selecdo em dgar Mac Conkey com 4 mg/mL de ceftriaxona.

212 E. coli produtores de ESBL: humanos (111) e suinos (101).

Infection and Drug Resistance Chakkraphong Seenama'*?

Visanu Thamlikitkul®
3 Panan R.::H:I:h:3.1u'urt:-ngjir:;.k:ul3

Multilocus sequence typing and blagsg.
characterization of extended-spectrum beta-
lactamase-producing Escherichia coli isolated from
healthy humans and swine in Northern Thailand

Table 3 Distribution of blactx.m, blatem, and blasny in ESBL-E. coli isolated from healthy people (n=111) and swine (n=101)
bla genes Number of isolates
Healthy humans (n=111) Healthy swine (n=101) Total (n=212)
blacry.m 46 32 78
203 blacry.m [Hblagy I 0 |
blacrx.mtblatem*bla spy 3 I 4
" | Blayem 4 5 9
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1.2 Infection and Chrug Resistance Diove

Chakkraphong Seenama™

Caracterizacao de £ co/iprodutora de ESBL de Visanu Thamlikitkul® -a
Panan Ratthawongjirakul® Multilocus sequence typing and blagsg,
characterization of extended-spectrum beta-

paclentes e porcos saUdavels lactamase-producing Escherichia coli isolated from

healthy humans and swine in Northern Thailand

Table é Distribution of the clonal complexes and their sequence type members detected in ESBL-Ecoli isolates from humans and

swine
Clonal complex MNumber of isolates
Sequence types Healthy humans (n=5%) Sequence types Healthy swine (n=73) Total (n=1312)
| CC10(ST10) cClo ST 10, 34, 48, 617 18 ST 10, 34, 48, 218 30 48 ||

CC 14 ST 1193 2 ST 1193 | 3

CcC23 ST 23, 410 5 ST 23, 410 9 14

CC 38 - - 5T 38 4 4

CC 46 . - 5T 46 2 2

CC8s ST 86 I ST 86 | 2

CC 95 5T 142 I - - |

cc ol ST 10l 8 ST 101 | 9

[ CC131(ST131) CcC 131 ST 131 17 ST 131 7 24 |

CC 155 ST 55, 56, 58 5 5T 58, 155 9 14

CC 156 - - ST 156 3 3

CC 165 - - ST 165 2 2

CC 168 ST 93 I ST 168 2 3

CC 206 - - ST 206 | |

CC 405 - - ST 405 | |

CC 648 5Te48 [ . - |
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1.2 Infection and Chrug Resistance Diove

Chakkraphong Seenama™

Caracterizagao de £ coliprodutora de ESBL de Visanu Thamlikitkul® b |
Panan Ratthawongjirakul® Multilocus sequence typing and blagsg.
- T characterization of extended-spectrum beta-
pacle“tes € pomos saUdavels lactamase-producing Escherichia coli isolated from
ST 174 healthy humans and swine in Northern Thailand
ST174 ST 457
o STesT O ®
» B crxm 1em
2%1155 ST 132T 185
ST S @ TR es T2 ST @ursieo B crxw
ST 871 ST 871 B e
- CC10 (ST10) np—
S7S 1% 111z B crxm, TEm, sHy
STIT {‘u 5 "-E""‘f_—_‘. T o T D CTX-M, SHV
B o
++ 'I,:. M
o B
B Homan = 5 ST 1602
e B suine
= X
ST 5766 /
I
sia ST 410
ST 648
ST 1
A S 057131 ST 2165
ST‘?‘EE‘__ T3SH174, ST 23, ST 40557 1193 ST‘;;Z STH3
R oL NS @ @ST 1040
ST 156 -— 1
- @ﬁ%&ﬂﬂ;
st1004® I}Iﬁ.ﬁ ST 1084
s1 767 957 58S

CONCLUSOES: Os isolamentos de E. coli portadores de ESBL de pessoas saudaveis e suinos compartilhavam STs
idénticos, sugerindo uma possivel ligagao epidemioldgica ou transmissao entre esses hospedeiros.

Isso também indica que pessoas saudaveis e porcos de fazenda sao reservatdrios de genes de resisténcia.



EXEMPLO DE SITUAGOES POSSIVEIS....

Observagao Pergunta Agao
SITUACAO: VIGILANCIA
Resisténcia as cefalosporinas E uma beta-lactamase de - Diferencie ESBL de AmpC

de terceira geragao espectro estendido (ESBL) ou

um AmpC?
SITUACAO: PESQUISA EPIDEMIOLOGICA MOLECULAR

do antibiograma inicial

Atividade positiva de ESBL Qual gene esta presente?

e/ou AmpC

PCR positivo para blacry Qual variante alélica esta
e/ou blacyy presente?

- Atividade ESBL positiva Qual ESBL &7

- PCR negativo para blacx. v
e/ou blacyy

TRABAJANDO
JUNTOS

PARA COMBATIR ANLIS
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ops \'3/ Organizacion de las Naciones y ORGANIZACION MUNDIAL DE SANIDAD ANIMAL
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y la Agricultura

- PCR para o gene blasry €/0u blacyy

- Opcional: PCR de grupo ou PCR
e sequenciamento Sanger

- Consulte o LNR
PCR Genes adicionais /clonado e
sequenciamento Sanger/WGS




EXEMPLO DE SITUAGOES POSSIVEIS....

Observagao

Pergunta

Agao

SITUACAO: VIGILANCIA E DETECCAO DA PRIMEIRA CARBAPENEMASE

Resisténcia as cefalosporinas
de terceira geragao

Resisténcia aos carbapenémicos

Atividade positiva de
carbapenemases

TRABAJANDO

JUNTOS

PARA COMBATIR

LA RESISTENCIA

A LOS ANTiMiCROBIANOS

O isolamento é resistente aos
carbapenémicos?

E uma carbapenemase?

Qual gene esta presente?

Que variante é?

Ele é um clone relevante?

AMNLIS
MALBRAM

OoOPS @
O @=.

Organizacion de las Naciones
Unidas para la Alimentacion
y la Agricultura

- Avaliar a sensibilidade aos
carbapenémicos

- Ensaios fenotipicos confirmatdrios
da atividade da carbapenemase

Derivar ao LNR:
- PCR para carbapenemases mais
comuns

- Sequenciamento Sanger

Tipagem molecular: PFGE / MLST /
WGS

O—ip ORGANIZACION MUNDIAL DE SANIDAD ANIMAL
¥ B W/ Protegera los animales, preservar nuestro futu




MUITO OBRIGADO!!!
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