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Weltweite Bedeutung antimikrobieller Resistenzen

2016
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Weltweite Bedeutung antimikrobieller Resistenzen

2050 _~—— AMR 2050 (10,0 Mio)

400.000 Europa
75.000 Deutschland

25.000 Europa
6.000 Deutschland . —— Krebs (8,2 Mio)
AMR 2016 (0,7 Mio) |

Cholera (0,12 Mio) j/

o
|

Verkehrs- /' L_M__,.-/ Diabetes (1,5 Mio)

unfalle AN Durchfall-
(1,2 Mio) | erkrankungen
(1,4 Mio)

Modifiziert aus: Tackling Drug-Resistant Infections Globally: Final Report And Recommendations Review On Antimicrobial Resistance, 2016, hitp://amr-review.org/
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Resistenzentwicklung: Ein Wettlauf gegen die Zeit

« Limitierung von Therapieoptionen bei bakteriellen Infektionen

 bedeutender 6konomischer Verluste und Ausfalle

Umfangreiche Antibiotikaentwicklung Innovationsliicke

1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
| | I I I I l l | | l I | l I | l | | I I I I l l | | l I |

Sulfonamide

Penicillin

Streptomycin

Chloramphenicol

Erythromycin

Tetracyclin

Vancomycin

Methicillin

Ampicillin

Cephalosporine

Anwendung Linezolid

Resistenz Daptomycin
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Forschungs-/politische Losungsanséatze zur Vermeidung ...

Research agreement on
zoonoses between BMG,
BMELV and BMBF

!

Community strategy agianst
— antimicrobial resistance
[COM(2001) 333 final, Vol. 1]

Prudent use of antimicrobial
— agents in human medicine
[COM(2001) 333 final, Vol. 1]

European centre for disease
prevention and control (ECDC)
[EC Regulation No. 851/2004]

One Health-Research strategy
agreement on zoonoses between
BMG, BMELV, BMBF and BMV

f

Transatlantic task force on antimic-
— robial resistance aims strengthening
cooperation between EU and USA

BMBF joins global antibiotic research
__ and development partnership
(52.6 million € investment)

GARDP
Action plan against the
__, rising threats from anti-

microbial resistance
[COM(2011) 748, final]

JPI AMR

G20-summit Berlin:
Global health declarence

Update German

DAR national AMR strategy
DART 2020
e o L ] L ] ‘ L [ J ‘ * ® [
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Alternativmethoden

Sachgerechter/reduzierter Einsatz der Antibiotika

Erforschung und Entwicklung neuer Antibiotika (einschl. Reserveantibiotika) und
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Bedeutung des Reserveantibiotikums Colistin in der Humanmedizin

* Polypeptidantibiotika

* lokale bzw. oral/parenteral Anwendung

« keine/kaum Resorption im Darm
e dennoch: kaum Anwendung, da neuro- und nierentoxisch

e Reserveantibiotikum
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 zunehmende Bedeutung durch steigende Carbapenem-/ESBL-Resistenz
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Bedeutung des Reserveantibiotikum Colistin in der Veterinarmedizin
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grofRe Bedeutung in Gefltigel-, Schweine- und Kalbermast

zweithaufigstes Antibiotika in der Putenmast (NRW)

keine systemische Wirkung
Bustriz
(kurze Wartezeit) s
Bulgaria
Eriatia
Cyprus
Czech Republic
Drenmark

107 t (Tendenz |) ===

Framce

Deutschland (2014):

Garmany

11.942 t (Tendenz 1) ==

weltweit (2014): e
Irzland

Italy
i

Luxembourg
Metherdands
Poland
Partugal
Romaniz
Slovakia
Sloweniz
Spain
Sweden
Switzerland

United Eingdom

Polymyxins

mig/BCU
0 5 10 15 20 23 a0 35 40 45
e Polymyxin-Verbrauch pro kg Nutztier
— im Land
L
-
;r:
i EMA, 2015

= 2010 2011 2012 w 2013 = 2014 = 2015
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Colistin-Resistenz in Gram-negativen Bakterien

Intrinsische Resistenz

z.B. Proteus spp., Burkholderia spp.

Erworbene (extrinsische) Resistenz

o Effluxpumpen (z.B. Yersinien, Klebsiellen)

* Veranderung der Kapselzusammensetzung (Klebsiellen)

» Verlust des LPS (A. baumannii)

 Modifikationen der aul3eren Membran bzw. LPS (Deacylierung,
Hydroxylierung, Anlagerung von Aminoarabinose oder

Phosphoethanolamin)
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Colistin-Resistenzverbreitung: Ein Paradigmenwechsel...

« chromosomal-assoziierte Resistenz Vertikale Verbreitung

THE LANCET Infectious Diseases

Online First Current Issue All Issues Multimedia ~ Information for Authors

Emergence of plasmid-mediated colistin resistance mechanism
MCR-1 in animals and human beings in China: a microbiological
and molecular biological study

¥i-Yun Liu, BS!, Yang Wang, PhD', Prof Timothy R Walsh, DSc, Ling-Xian Yi, BS, Rong Zhang, PhD, James Spencer, PhD,
¥ohei Doi, MD, Guobao Tian, PhD, Baolei Dong, BS, Xianhui Huang, PhD, Lin-Feng Yu, BS, Danxia Gu, PhD, Hongwei Ren,
B5, Xiaojie Chen, M5, Luchao Lv, M5, Dandan He, M5, Hongwei Zhou, PhD, Prof Zisen Liang, M5, Prof Jian-Hua Liu, PhD
B '—l, Prof Jianzhong Shen, phofE -]

» spezifischer Colistin-Resistenzgennachweis (mcr-1)
» Resistenz ist Ubertragbar v
(konjugatives bzw. mobilisierbares Plasmid)

+ Resistenz ist mobil (Transposon) Horizontale Verbreitung
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MCR-1: Ein ,neues” globales Resistenzproblem?
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Sun et al., 2018
(Trends in Microbiology)

» Environments
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Retrospektive Untersuchung des mcr-1 Vorkommens in E. coli aus
Nutztieren/Lebensmitteln Deutschlands

& PLOS | one

« MHK: >15.000 Isolate (~5% MIC >2 mg/| Colistin)

e ~80% mcr-1 positiv (~4% aller Proben)

e grol3e Unterschiede bezuglich Herkunft der Isolate

Rind:

Kalb (Fleisch):

Schwein:

Huhn (Kot):

Huhnerfleisch:

Pute (Kot):

Putenfleisch:

COL-R
0-0,9%

0,8-14,5% (6,1%)
0,0-4,0%
5,1-8,9%
1,2-9,3%

11,8% (10-19,5%)
4,3-9,2%

Prevalence of mcr-71 in E. coli from Livestock
and Food in Germany, 2010-2015

Alexandra Irrgang'®, Nicole Roschanski®*, Bernd-Alois Tenhagen', Mirjam Grobbel',
Tanja Skladnikiewicz-Ziemer', Katharina Thomas', Uwe Roesler?,
Annemarie Kasbohrer'*

1 Department Biological Safety, National Reference Laboratory for Antimicrobial Resistance, Federal
ut rmany, 2 Institute for Animal Hygiene and Environmental Health

4
-
| 4
»

mcr-1

n.n.

70,1-100% (25%)
43-75,4%
85,2-100%
50-88,9%

81,1-93,9%
~90%
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mcr-1 Variabilitat in deutschen E. coli

Sun et al., 2018
(Trends in Microbiology)

MCR-12 *
MCR-1.8
o ~800 mcr-1 positive E. coli (2010-2018) untersucht | MCR-1.5

MCR-1.3 *
e sieben mcr-1 Varianten mit Aminosaureaustauschen MCR-1.6

MCR-1.4
MCR-1.7 %
MCR-1

» sporadisches Auftreten der Varianten MCR-19 *

« zahlreiche Varianten bekannt (mcr-1.2 bis mcr-1.XX)

» Kkeine erkennbarer Zusammenhang (Matrix, Isolationsjahr, Herkunft)

Bedeutung der Varianten unbekannt!
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Untersuchungen zur Diversitat mcr-1 positiver E. coli

Isolat-ID
2012
12-AB00025
12-AB00501
12-AB00876
12-AB01842
12-AB01861
12-AB02079
2013
13-AB00012
13-AB00742
13-AB00885
13-AB01479
13-AB01693
2014
14-AB00001
14-AB00714
14-AB00941
14-AB01030
14-AB01041
14-AB01081
14-AB01513
2015
15-AB00959
15-AB01098
15-AB01173
15-AB01276
15-AB01775
15-AB02086

Herkunft

Truthahn, Kot

Truthahn, Fleisch
Truthahn, Fleisch
Truthahn, Kot

Truthahn, Blinddarminhalt
Truthahn, Kot

Huhn, Kot

Huhn, Fleisch

Huhn, Blinddarminhalt
Huhn, Blinddarminhalt
Huhn, Fleisch

Huhn, Kot

Truthahn, Kot

Truthahn, Blinddarminhalt
Truthahn, Kot

Truthahn, Blinddarminhalt
Truthahn, Fleisch
Truthahn, Fleisch

Schwein, Kot
Schwein, Kot
Schwein, Kot
Schwein, Kot
Schwein, Kot
Schwein, Kot

Resistenzprofil

AMP, CHL, CIP, COL, NAL, SMX, TET, TMP

AMP, CHL, CIP, COL, NAL, SMX, TET, TMP

AMP, CIP, COL, NAL, TET

AMP, CHL, CIP, COL, GEN, NAL, SMX, TET, TMP
AMP, CHL, CIP, COL, NAL, SMX, TET, TMP

AMP, CHL, CIP, COL, NAL, SMX, TET, TMP

COL

AMP, COL, FOT, TAZ

AMP, CHL, CIP, COL, GEN, NAL, SMX, TET, TMP
AMP, CHL, CIP, COL, GEN, NAL, SMX, TET, TMP
AMP, COL, FOT, SMX, TAZ

AMP, CHL, CIP, COL, NAL, SMX, TET, TMP
AMP, CHL, CIP, COL, NAL, SMX, TET, TMP
AMP, CHL, CIP, COL, GEN, SMX, TET, TMP
AMP, CHL, CIP, COL, SMX, TMP

AMP, CIP, COL, GEN, NAL, SMX, TET, TMP
AMP, CIP, COL, GEN, NAL, TET

AMP, CIP, COL, NAL, SMX, TET, TMP

AMP, CHL, COL, SMX, TET
AMP, CIP, COL, GEN, NAL, SMX, TET, TMP
CHL, COL, SMX, TET, TMP
AMP, CIP, COL, GEN, NAL, SMX, TET, TMP
AMP, COL, SMX, TET, TMP
AMP, CHL, CIP, COL, NAL, SMX, TET, TMP
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Genetische Variabilitat mcr-1-positiver E. coli
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Genetische Variabilitat mcr-1-positiver E. coli

SB12 3 45 6 7 8 9 10 1112 131415 16 17 18 19 20 21 22 23 SB

-4 2 2 R332 AAARA1 R AL idiiE
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Genetische Variabilitat mcr-1-positiver E. coli

 WGS: Charakterisierung Colistin resistenter E. coli (n>100)

« Bioinformatische Auswertung: hohe Diversitat

C IncHI2

IncP

- Incl2
IncHIZ
IncHI1
IncP
Inck
IncFIl

= Incl2

IncX4
IncHI1
L IncFIB

[ IncHI2
Incl2

IncHI2
IncFIl

L Phage-like

F18:A-:B+ ——  -um)-8)

= Chromosome 151 mer-1  hp

Serotypisierung, MLST- & cgMLST, etc.
Virulenzfaktoren
mobile genetische Elemente

Antibiotikaresistenzen

——smpmmny—  Plasmidtypen
':hm‘mHﬁm'm::A-I'-'*‘'-IL Incxa [ mer-1 Ahp 151294 Ahp yp

1SApIl  mer-1*  hp  1SApIl*

———— ) 5)- —|——

mer-1  hp I54pl1

—-l--*_ Incll[ 151 mer-1  hp  15Apil

SApll1  mer-1*  hp

- ‘ In-:HIZ A-l_‘*_l- 2
mer-I* hp mﬂ 1SApi1  mcr-1 ISApI1
A .L;&.M“
— D ———— B s o SOE
ISApi1  mcr-1 - 15Apil lnEle[ ISApi1  mer-1  hp  ISkpn26 AISApII
. _a Sunetal., 2018
ISApil  mer-1 SApil  mer1  hp AlSApil (Trends in Microbiology)
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Journal of
J Antimicrob Chemother 2017;72: 3317-3324 AntImICI’ObIGI
doi:10.1093/jac/dkx327 Advance Access publication 18 September 2017 ChemOtherupy

Identification of a novel transposon-associated phosphoethanolamine
transferase gene, mcr-5, conferring colistin resistance in d-tartrate
fermenting Salmonella enterica subsp. enterica serovar Paratyphi B

Maria Borowiak®, Jennie Fischer?’, Jens A. Hammerl®, Rene S. Hendriksen?, Istvan Szabo® and Burkhard Malorny™*

!German Federal Institute for Risk Assessment, BfR, Department for Biological Safety, Berlin, Germany; “National Food Institute,
Technical University of Denmark, WHO Collaborating Center for Antimicrobial Resistance in Foodborne Pathogens and European Union
Reference Laboratory for Antimicrobial Resistance, Kgs Lyngby, Denmark

*Corresponding author. Tel: +49-30-18412-2237; E-mail: Burkhard Malorny@bfr.bund.de

Received 23 June 2017; returned 17 July 2017; revised 4 August 2017; accepted 4 August 2017
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Aktueller Uberblick zu tbertragbaren Colistin-Resistenzen

Resistenz- | Vorkommen Lokalisation | Literaturverweis
gen
mcr-1 insb. Enterobacteriaceae: E. coli, plasmidal (z.T. | Liu et al., 2015
Salmonella spp., Klebsiella spp., etc. chromosomal)
mcr-2 Enterobacteriaceae: E. coli, Salmonella sp. | plasmidal Xavier et al., 2016
mcr-3 Enterobacteriaceae: E. coli, Salmonella sp. | plasmidal Yin et al., 2017
mcr-4 Enterobacteriaceae: E. coli, Salmonella sp. | plasmidal Carattoli et al., 2017
mcr-5 Enterobacteriaceae: E. coli, Salmonella sp. | plasmidal Borowiak et al., 2017
mcr Gene Uberwiegend plasmidal lokalisiert Inexa JMﬁ
Plasmide selbst-transferierbar oder mobilisierbar ncHI2 | ——-S— )

ATnAs2 pimC mer-3  dgka AlSKpndQ

Plasmide unterschiedlicher Inkompatibilitatsgruppen ncP -

ATnAs2  mor-3 dgkd 1526

tragen mcr ColE10  ———am-—

ISKpnEé  mer-4

ColE-like —-—-

tnpR  ChrB mecr-5
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EurOSU Welllance Europe's journal on infectious disease surveillance, epidemiology, prevention and control

RESEARCH ARTICLE

Multiplex PCR for detection of plasmid-mediated

colistin resistance determinants, mcr-1, mcr-2, mcr-3,
mcr-4 and mcr-5 for surveillance purposes

Ana Rita Rebelol, Valeria Bortolaial, Jette 5 Kjeldgaard?, Susanne K Pedersen?, Pimlapas Leekitcharoenphoni, Inge M Hansen,
Beatriz Guerraz, Burkhard Malorny3, Maria Borowlak3, Jens Andre Hammerl2, Antonio Battistis, Alessia Franco®, Patricia Albas,
Agnes Perrin-Guyomards, Sophie A Granler®, Cristina De Frutos Escobar™*, Surbhi Malhotra-Kumars, Laura Villa®, Alessandra
Carattoli®, Rene S Hendriksen?

1. National Food Institute, Technical University of Denmark, WHO Collaborating Center for Antimicrobial Resistance in Food borne

Pathogens and European Union Reference Laboratory for Antimicrobial Resistance, Kongens Lyngby, Denmark
. European Food Safety Authority, Parma, ltaly
. German Federal Institute for Risk Assessment, Berlin, Germany
. National Reference Laboratory for antimicrobial resistance, Istituto Zooprofilattico Sperimentale del Lazio e della Toscana,
Rome, Ital
Anses, FDL?EE.‘FES Laboratory, Fougéres, France
. Université Paris-Est, Anses, Laboratory for Food Safety, Maisons-Alfort, France
Laboratorio Central de Veterinaria, (LCV Algete), Madrid, Spain
. Laboratory of Medical Microbiology, Vaccine & Infectious Disease Institute, University of Antwerp, Wilrijk, Belgium
. Department of Infectious Diseases, Istituto Superiore di Sanita, Rome, ltaly

W oW B

Correspondence: Rene S. Hendriksen (rshe@food.dtu.dk)

Cltatlon style for this artlcle:

Rebelo Ana Rita, Bortolaia Valeria, Kjeldgaard |ette 5, Pedersen Susanne K, Leekitcharoenphon Pimlapas, Hansen Inge M, Guerra Beatriz, Malorny Burkhard,
Borowiak Maria, Hammerl Jens Andre, Battisti Antonio, Franco Alessia, Alba Patricia, Perrin-Guyomard Agnes, Granier Sophie A, De Frutos Escobar Cristina,
Malhotra-Kumar Surbhi, Villa Laura, Carattoli Alessandra, Hendriksen Rene 5. Multiplex PCR for detection of plasmid-mediated colistin resistance determinants,
MLr-1, MCr-2, mcr-3, mer-g and mecr-5 for surveillance purposes. Euro Surveill. z018:23(6): pli=17-00&72. https://dol.org/10.2807/1560-7917.E5.2018.23.6.17-0067 2

Article submitted on o4 Oct 2zo17 / accepted on 13 Nov 2017 / published on o8 Feb 2018
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mcr-Genverbreitung in Colistin-resistenten Nutztier-
/Lebensmittel-Isolaten (2010-2017)

PCR nach Rebelo et al. 2018 Target gene Size (bp)
mcr-1 320
mcr-2 715
mcr-3 929
mcr-4 1116
mcr-5 1644

mcr-1  mcr-2 mcr-3  mcr-4 mcr-5
Rind: + . ; + _
Kalb (Fleisch): + - - + -
Schwein: + - ; + +
Huhn (Kot): + - - - -
Huhnerfleisch: + - - _ ]
Pute (Kot): + - - - -

Putenfleisch: + - - B} )
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Vorkommen von mcr-Genen 1n Colistin-sensiblen E. coli

« mcr-Multiplex PCR Screening von Colistin-sensiblen E. coli

« MIC>2 mg/L (n>700): ~80% mcr-1, <1% mcr-4, <1% mcr-5
 MIC=2 mg/L (n=60): vereinzelt mcr-1 Nachweis
« MIC<2 mg/L (n=100): keine mcr-Gene nachweisbar

o Sanger-Sequenzierung intakte mcr-1 Gene und Regulationssequenzen

» Transfer der mcr-1 Plasmide in E. coli resultiert in stammabhangiger MIC Auspragung

Genotyp des Stammes scheint entscheidend fur die Auspragung
der Resistenz zu sein!
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Charakterisierung von mcr-4 positiven E. coli

RAPID COMMUNICATIONS

Novel plasmid-mediated colistin resistance mcr-4 gene
in Salmonella and Escherichia coli, Italy 2013, Spain and

Belgium, 2015 to 2016

A Carattoli?, LVillat, C Feudi*?, L Curcio 3, S Orsini 3, A Luppi %, G Pezzotti 3, CF Magistrali 3
1. Department of Infectious Diseases, Istituto Superiore di Sanita, Rome, Italy

2. Institute of Microbiology and Epizootics, Centre for Infection Medicine, Department of Veterinary Medicine, Freie Universitdt
Berlin, Berlin, Germany

3. Istituto Zooprofilattico Sperimentale dell’Umbria e delle Marche, Perugia, Italy
4. Istituto Zooprofilattico Sperimentale della Lombardia e del’Emilia Romagna, Reggio Emilia, Italy

Correspondence: Alessandra Carattoli (alessandra.carattoli@iss.it)

Citation style for this article:

Carattoli A, Villa L, Feudi C, Curcio L, Orsini S, Luppi A, Pezzotti G, Magistrali CF. Novel plasmid-mediated colistin resistance mcr-4 gene in Salmonella and
Escherichia coli, Italy 2013, Spain and Belgium, 2015 to 2016. Euro Surveill. 2017;22[31€:pii=30589‘ DOI: http://dx.doi.org/10.2807/1560-7917.ES.2017.22.31.30584

Article submitted on 27 July 2017 / accepted on 03 August 2017 / published on 03 August 2017
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0761
1699
1740
2249
2281
3025
3068
3963
1656
1299
1940
2770
2773

Charakterisierung von mcr-4 positiven E. coli

Isolationsjahr

2010
2011
2011
2011
2011
2011
2011
2011
2012
2015
2015
2017
2017

Herkunft

Kalb, Kot
Mastschwein, Kot
Mastschwein, Kot
Mastschwein, Kot
Mastschwein, Kot
Mastschwein, Kot
Mastschwein, Kot
Mastschwein, Kot
Kalb, Fleisch
Mastschwein, Kot
Ferkel, Kot

Kalb, Blinddarminhalt
Kalb, Blinddarminhalt

Bundesland

Niedersachsen
Nordrhein Westfalen
Niedersachsen
Nordrhein Westfalen
Nordrhein Westfalen
Nordrhein Westfalen
Nordrhein Westfalen
Nordrhein Westfalen
Sachsen Anhalt
Niedersachsen
Sachsen

Nordrhein Westfalen

Nordrhein Westfalen

mcr-4-Variante

mcr-4.3 (GIn331—Arg)
mcr-4.2 (Val236—Phe)
mcr-4.2 (Val236—Phe)
mcr-4.3 (GIn331—Arg)
mcr-4.3 (GIn331—Arg)
mcr-4.3 (GIn331—Arg)
mcr-4.3 (GIn331—Arg)
mcr-4.3 (GIn331—Arg)
mcr-4.3 (GIn331—Arg)
mcr-4.2 (Val236—Phe)
mcr-4.2 (Val236—Phe)
mcr-4.3 (GIn331—Arg)
mcr-4.3 (GIn331—Arg)
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Resistenzauspragung von mcr-4-positiven E. coli

Isolate AMP AzZI CHL CIP COL FOT GEN MERO NAL SMX TAZz TET TGC TMP
0716 >64 8 >128  >8 8 1 32 <0.03 >128 >1024 >8 >64 <0.25 >32
1699 >64 8 <8 <0.015 4 <0.25 <05 =<0.03 =<4 >1024 <05 >64 <0.25 >32
1740 >64 16 32 <0.015 4 <0.25 2 <0.08 =4 >1024 <05 >64 <025 >32
2249 >64 4 <8 0.03 4 <0.25 <05 =<0.03 =4 >1024 <05 >64 <0.25 <0.25
2281 >64 8 <8 0.03 4 <0.25 =05 =003 =4 >1024 <0.5 64 <0.25 >32
3025 >64 8 <8 0.03 4 <0.25 <05 =<0.03 =<4 >1024 <05 >64 0.5 >32
3068 >64 8 128 <0.015 4 <025 32 =<0.03 =4 >1024 <05 >64 <025 >32
3963 >64 8 <8 <0.015 4 <0.25 <05 =003 =<4 >1024 <0.5 64 <0.25 >32
1656 >64 16 <8 0.5 4 <0.25 <0.5 <0.03 128 >1024 <0.5 >64 <0.25 >32
1299 >64 8 >128 >8 4 >4 8 <0.03 >128 >1024 8 >64 0.5 >32
1940 >64 <2 >128 0.25 4 <0.25 <05 =0.03 64 >1024 <0.5 64 0.25 >32
2770 >64 32 16 0.25 4 <0.25 =05 =0.03 32 >1024 =05 >64 0.5 >32
2773 >64 32 16 0.12 4 <0.25 <05 <=0.03 32 >1024 <05 >64 <025 >32

[mg/L]
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Plasmide in mcr-4-positiven E. coli

Br 1 2 3 4 5§ 6 7 8 9 10 11 12 13 Br

— T — i — i — S A Gy A D R A

Plasmid

ID

p0716-10
p1699-11
p1740-11
p2249-11
p2281-11
p3025-11
p3068-11
p3963-11
p1656-12
p2770-17
p2773-17
p1299-15
p1940-15

Stamm Prototype

ID

0716
1699
1740
2249
2281
3025
3068
3963
1656
2770
2773
1299
1940

Plasmid

o 60 » » ®m U U U U O ©UT O >

GrolRRe
(bp)

11599
7807
7807
7803
7803
7807
7807
7807

10705

11599

11599
8645
7807

Inc Gruppe

ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
ColE10
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MIC in DH5a

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2 mg/L

2
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Das mcr-4 Prototyp-Plasmid

mcr-4 transposon

F—————— |
Addiction Phoshoethanolamin
system Replication Mobilization transferase
=——-d b——————— — ————————————— | fom o -
higAB repB mobA  mobX insH mcr-4.3
A 1
PEC1299-15 W [: | ‘ H- -"
N :
2 4 6 8 10kb
Putative To4fl Toef f{To7
transcription
Predicted function
B Toxin-Antitoxin system B Mobilization B Resistance gene (mcr-4)
[ ] Replication [ 1 Mobile element [ ] Unknown
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Zusammenfassung zu mcr-4-positiven E. coli

WGS (MiSeq) & bioinformatische Auswertung:

* hohe genetische Diversitat mcr-4 (n=14) positiver Isolate (PFGE, MLST, Serotyp,

Virulenzfaktoren, antimikrobielle Resistenz)
» Nachweis der mcr-4.2 & mcr-4.3 Varianten

» ein Plasmidtyp (unterschiedliche Grél3en), bisher nicht konjugativ transferierbar
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Plasmide in mcr-5-positiven E. coli

Br

1

2 3 4 Br

IRL

TnpA transposase

Recombinase Chromate
resistance

Phosphoethanolamine
transferase

Cupriavidus gilardii  IRR
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z )

1.0 2.0 3.0 4.0 5.0 6.0 7.0 [kb]
E. coli isolate
336.5 336.5 10E01066
244 4 244 .4 11E02380
138.9 138.9 15-AB00674
104.5 104.5
54.7 54.7 11066 MRLSAFITFLKMRPQVRTEFLTLFISLVETLLCNGVFWNALLAGRDSLTSGTWLMLLCTG 60
12380 MRLSAFITFLKMRPQVRTEFLTLFISLVFETLLCNGVFWNALLAGRDSLTSGTWLMLLCTG 60
20.5 20.5 11066 LLITGLOWLLLLLVATRWSVKPLLILLAVMTPAAVYFMRNYGVYLDKAMLRNLMETDVRE 120
12380 LLITGLOWLLLLLVATRWSVKPLLILLAVMTPAAVYFMRNYGVYLDKAMLRNLMETDVRE 120
11066 ASELLQWRMLPYLLVAAVSVWWIARVRVLRTGWKQAVMMRSACLAGALAMISMGLWPVMD 180
12380 ASELLOQWRMLPYLLVAAVSVWWIARVRVLRTGWKQAVMMRSACLAGALAMISMGLWPVMD 180
*
11066 VLIPTLRENKPLRYLITPANYVISGIRVLTEQASSSADEAREVVAADAHRGPQEQGRRPR 240
12380 VLIPTLRENKPLRYLITPANYVISGIRVLTEQASSSADEAREVVAADAHRGPQ-QGRRPR 239
11066 ALVLVVGETVRAANWGLSGYERQTTPELAARDVINFSDVTSCGTDTATSLPCMFSLNGRR 300
12380 ALVLVVGETVRAANWGLSGYERQTTPELAARDVINFSDVTSCGTDTATSLPCMFSLNGRR 299
11066 DYDERQIRRRESVLHVLNRSDVNILWRDNQSGCKGVCDGLPFENLSSAGHPTLCHGERCL 360
12380 DYDERQIRRRESVLHVLNRSDVNILWRDNQSGCKGVCDGLPFENLSSAGHPTLCHGERCL 359
11066 DEILLEGLAEKITTSRSDMLIVLHMLGNHGPAYFQRYPASYRRWSPTCDTTDLASCSHEA 420
12380 DEILLEGLAEKITTSRSDMLIVLHMLGNHGPAYFQRYPASYRRWSPTCDTTDLASCSHEA 419
11066 LVNTYDNAVLYTDHVLARTIDLLSGIRSHDTALLYVSDHGESLGEKGLYLHGIPYVIAPD 480
12380 LVNTYDNAVLYTDHVLARTIDLLSGIRSHDTALLYVSDHGESLGEKGLYLHGIPYVIAPD 479
1066 EQIKVPMIWWQSSQVYADQACMQTHASRAPVSHDHLFHTLLGMFDVKTAAYTPELDLLAT 540
12380 EQIKVPMIWWQSSQVYADQACMQTHASRAPVSHDHLFHTLLGMFDVKTAAYTPELDLLAT 539
1066 CRKGQPQ 547
2380 CRKGQPQ 546
o
—_—_t
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Plasmidtypen mcr-5-positiver E. coli

tnpR *°

pEC1066

W pEC2380
pSE13-SA01718

ProP
transporter

Recombination
protein

6.0 [kb]

Unknown
protein

pEC0674
6,268 bp

Replication

protein mer-5
Phospho-
ethanol-
amine
transferase

. o ChrB domain
mcr-5 protein
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Zusammenfassung zu mcr-5-positiven E. coli

WGS (MiSeq) & bioinformatische Auswertung:

* hohe genetische Diversitat mcr-5 (n=4) positiver Isolate (PFGE, MLST, Serotyp,

Virulenzfaktoren, antimikrobielle Resistenz)
« Nachweis der mcr-5 & mcr-5.2 Varianten

« zwel Plasmidtypen (unterschiedliche Grof3en), bisher nicht konjugativ transferierbar
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Neue Colistin-Resistenzgene: Nach dem Screening ist vor

dem Screening

Resourc

Nucleotide

GenBank -

Mucleotide H
Advanced

Moraxella sp. MSG47-C17 mer-6 gene for phosphoethanolamine-
transferase MCR-6.1, complete CDS
NCBI Reference Sequence: NG_055781.1

FASTA  Graphics
Goto [+
LoCus NG_055781 1617 bp DNA linear CON 25-J2N-2013
DEFINITION Moraxella sp. M5G47-C17 mcr-6& gene for phosphoethanclamine--lipid A
tranaferase MCR-6.1, complete CDS.
ACCESSION  NG_055781
VERSION NG_055781.1
DBLINK BioProject: FRJNA313047
KEYWORDS RefSeq.
SCURCE Moraxella ap. M3G47-Cl7
ORGANISM Moraxella sp. MSG
Bacteria; Protecbacte ; Gammaprotecbacteria; Pseudcomonadales;
Moraxellaceae; Moraxella.
REFERENCE 1 (bases 1 toc LE17)
AUTHORS RbuCun, M., Stubberfield,E., Duggett,N., Kirchner M., Dorma,L.
Nunez-Garcia,J., Randall,L., Lemma,F., Crook,D., Teale,C.
Smith,R.P. and Anjum,M.F.
TITLE mer-1 and mer-2 variant genes identified in Moraxella species
isclated from pigs
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 1617)
CON3RIM  NCBI Refseqg Project
TITLE Direct Submission
JOURNAL Submitted (25-JAN-2018) Naticnal Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USSR
COMMENT REVIEWED REFSE(): This record has been curated by NCBI staff. The
reference sequence was derived from MF176240.1.
This record has been chosen as a reference for antimicrobial
resistance. For more general information:
http://www.ncbi.nlm.nih.gov/pathogens/
COMPLETENESS: not full length.
FEATURES Location/Qualifiers
source 1..1617

Jforganism="Moraxella ap. MSG47-C17"
/mol_type="gencmic DNA™
J/atrain="M3G47-C17"
[/isolation_source="caecal contenta”
/host="porcine”
/db_xref="taxon:1935434"
Joountry="United Kingdom™
fcollection date="May-2015"
/note="Moraxella cf. pluranimalium”

Nucleotide

GenBank «

Klebsiella pneumoniae strain SC20141012 plasmid pSC20141012,

Nucleotide = H

Advanced

sequence
GenBank: MG267386.1
Goto: )
LOCTS MG267386 65631 bp DA circular BCT 21-FEB-2018
DEFINITICN EKlebsiella pneumoniae strain 5C20141012 plasmid pS5C20141012,
complete seguence.
LCCESSICH MG267386
VERSION MG267386.1
EEYWCRDS
S0URCE Klebsiella pneumoniae
ORGANISM Klebsiella pneumoniae
Bacteria; Protecbacteria; Gammaprotecobacteria; Entercbacterales;
Entercbacteriaceae; Klebsiella.
REFERENCE 1 (bases 1 to 65631)
RUTHORS ¥ang,Y. and Wang, H.
TITLE Novel plasmid-mediated colistin resistance gene mcr-7.1 in
Klebsiella pneumoniae
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 65631)
RUTHORS Yang,Y. and Wang,H.
TITLE Direct Submission
JOURNAL Submitted (25-0CT-2017) College of Life Science, Sichuan
University, No. 29 Wangjiang Rd, Chengdu, Sichuan 610064, China
FEATURES Location/Qualifiers
source 1..65631

forganism="Klebsiella pneumoniae"”
fmol_type="genomic DNA"
/strain="5C20141012"
/hast="Chicken"
/db_xref="taxon:573"
/plasmid="p5C20141012"
fcountry="China"

Nucleotide

Mucleotide = “

Advanced

() Learn more about upcoming changes fo the Nucleofide, EST, and GSS databases

GenBank=

Sendto »

Klebsiella pneumoniae KP91 pKP91 mcr-8 gene for phosphoethanolamine--lipid A
transferase MCR-8.1, complete CDS

NCBI Reference Sequence: NG_061399.1

Goto: ()
LOCTS HG 061398 1888 bp LA linear CON 01-AUG-201%
DEFINITICN Klebsiella pneumoniae KP91 pKP9l1 mcr-8 gene for
phosphoethanoclamine--1ipid A transferase MCR-8.1, complete CDS.
ACCESSION NG 061398
VERSION NG_061399.1
DELINE BioProject: PRJNA313047
EEYWORDS RefSeq.
SOURCE Klebsiella pneumoniae
ORGANISM Klebsiella pneumoniae
Bacterias Protecbacteria; Gammaprotecbacteria: Entercbacteralea;
Enterchacteriaceae; Klebaiella.
BEFERENCE 1 (bases 1 toc 139E)
AUTHORS  Wang,X., Wang,Y. and Shen,Z.
TITLE Identified a coclistin-resistance gene mcr-2.1 in klebsiella
pneumoniae
JOURNAL Emerg Micrcbes Infect (2018) In press
BEFERENCE 2 (bases 1 to 1898)
CONSRTM  NCBI Refseg Project
TITLE Direct Submission
JOURNAL  Submitted (01-AUG-2018) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
COMMENT REVIEWED REFSE(: This record has been curated by NCBI staff. The
reference sequence was derived from ME736312.1.
This record has been chosen as a reference for antimicrcbial
resgistance. For more general information:
http://www.ncbi.nlm.nih.gov/pathogens/
COMPLETENESS: not full length.
FEATURES Location/Qualifiers
gource 1..1898

/organism="Klebsiella pneumoniae”™
/mol_type="genomic DNA"
/atrain="KP91"
/isolatien_scurce="feces"
fhost="pig"

/db_xref="taxon:373"
/plasmid="pKP31"
fcountry="China"
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Zusammenfassung

« Diversitat der Isolate hoch (keine pradominanten MLST-/PFGE-Typen)
 mcr-Plasmide mit verschiedenen Replikons, meist mit mob-Regionen
 Plasmide mosaikartig, aus funktionellen Modulen zusammengesetzt

e ca. 82% der Colistin-resistenten E. coli weisen mcr-Gene auf

 Bedeutung einzelner mcr-Gene flr die Resistenzverbreitung unklar

« Anpassung molekularer Typisierungsverfahren notig
« Untersuchung der Biologie und Genetik einzelner Gene essentiell

« Bewertung: Wenige Daten zur mcr-Pravalenz in humanen Proben

Jens A. Hammerl, 09.11.2018, BfR-Symposium Antibiotikaresistenz in der Lebensmittelkette  Seite 33 5(? B-FR



Vielen Dank an alle = B'FR

M | tar b el ter d eS N R L -A R Bundesinstitut fur Risikobewertung
fur die Unterstutzung!

Danke fur Ilhre Aufmerksamkeit

Jens A. Hammerl

Bundesinstitut fir Risikobewertung
Max-Dohrn-Str. 8-10 e 10589 Berlin
Tel.030-18412-0e Fax030-184 12 - 47 41
bfr@bfr.bund.de e www.bfr.bund.de



	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Polymyxin-Verbrauch pro kg Nutztier �im Land
	Colistin-Resistenz in Gram-negativen Bakterien
	Foliennummer 9
	Foliennummer 10
	Retrospektive Untersuchung des mcr-1 Vorkommens in E. coli aus Nutztieren/Lebensmitteln Deutschlands
	mcr-1 Variabilität in deutschen E. coli
	Untersuchungen zur Diversität mcr-1 positiver E. coli
	Genetische Variabilität mcr-1-positiver E. coli
	Genetische Variabilität mcr-1-positiver E. coli
	Genetische Variabilität mcr-1-positiver E. coli
	Foliennummer 17
	Aktueller Überblick zu übertragbaren Colistin-Resistenzen
	Foliennummer 19
	mcr-Genverbreitung in Colistin-resistenten Nutztier-/Lebensmittel-Isolaten (2010-2017)
	Vorkommen von mcr-Genen in Colistin-sensiblen E. coli
	Charakterisierung von mcr-4 positiven E. coli
	Charakterisierung von mcr-4 positiven E. coli
	Resistenzausprägung von mcr-4-positiven E. coli
	Foliennummer 25
	Das mcr-4 Prototyp-Plasmid
	Foliennummer 27
	Foliennummer 28
	Foliennummer 29
	Plasmidtypen mcr-5-positiver E. coli
	Foliennummer 31
	Neue Colistin-Resistenzgene: Nach dem Screening ist vor dem Screening
	Zusammenfassung
	Danke für Ihre Aufmerksamkeit

