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B-Lactam-Antibiotika

0 Meist verwendete Antibiotika
0 50% Penicilline und Cephalosporine

o Hemmung der Peptidoglycansynthese
o Die Bindung an unterschiedlichen PBPs

0 Beta-Lactamase-Inhibitoren

o0 Clavulansaure, Tazobactam, Sulbactam

o Die WHO CIA Liste
0 Sechste Revision (2018)
o Zwei Kriterien (C1 und C2)
o Drei Kategorien:
o Critically important

O
O

Highly important
Important antimicrobials

(C1lund C2)
(C1 oder C2)
(keine Kriterien erfullt)
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Penicillins

Cephalosporins
Ubernommen von Bush et al. (2018)
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(35 classes of antimicrobials)

C1: Sole, or one of limited C2: Used to treat infactions
avallable therapies, to troat caused by bacteria (1) possibly
sorl [ h

Critically Important
Antimicrobials
for Human Medicine

ous n from
people ‘sources, or (2) with rosistance

of

of all ¢l

(C1 or C2) mat

6" Revision 2018

Ranking of medically important antimicrobials for risk
management of antimicrobial resistance
due to non-human use
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Figure 1. Flow chart of application of criteria and prioritization factors to
medically important antimicrobials

https://www.who.int/foodsafety/areas work/antimicrobial-resistance/cia/en/
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Antimikrobielle Resistenz (AMR) Sl iy
compared to other
major causes of death
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0 Superkeime -
0 UN-Vollversammlung (2016) _ _
o O’Neill Report seriderts Zans A
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o Intrinsische Resistenz Massio \\: :_//

o Beringianischer Dauerfrost (D' Costa et al. 2011) |
0 Erworbene Resistenz Review on Antimicrobial Resistance. Antimicrobial Resistance:

Tackling a Crisis for the Health and Wealth of Nations. 2014.
0 Missbrauch von Antibiotika

Q > Decreased uptakec’
o Wachstumsférderung (Verordnung (EG) Nr. 1831/2003) , E”"”""“"‘”‘¢ g S
. . . Q; Inactivatin C’
o Die Mechanismen der Resistenz mmef@ »
o Blocken, Pumpen, Spalten und Verwandeln Q@j Ais T(,'*_Ag mANA
.. __.Y

D YRR

Alternative enzyme

o Verbreitung der Resistenzen

O Vemkal https://www.reactgroup.org/toolbox/understand/antibiotic-
0O HOI’iZO ntal (M G ES) resistance/resistance-mechanisms-in-bacteria/
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B-Lactamasen

B-Lactamases
o0 Zielstruktur ist der B-Lactam-Ring |

gipearacteristic active SQHD @0 (Zn?*)
0 Meist bekannte Enzyme |
o >1000 Enzyme Molecular \S
Class A C Y B

o Kommensale und pathogene Bakterien T
Functional 2 1 2d 3
. . . . group |
0 Wichtigste B-Lactamasen sind die Carbapenemasen -
- T T 1T T 171711 [
Mz{‘j’t’};‘o’t“zﬂ;”a' 2a 26 2be 2br 2 2 1 1e 2d 2de 2df 3a  3b
o Weltweit haufigsten Carbapenemasen W P P PCp P P PCp Cp CPE P PE PCb PCp  Cb
IMP, KPC, NDM, OXA und VIM cuosrates s o ' -
0 ’ ’ ’ inhibitor
(blayyp, blaypc, blaypy, blagks und blay,y) B
: ' CA + + + - +- o+ - - H- +H- - - -
EDTA - - - - - - - . - = = + +

0 Antibiotika-Einsatz Representative PC1 TEM1 CTXM IRT CARE-mpC GC1 @ CphA
. . " - enzymes or SHV-1  ESBLS SHV-10 CMY QXA-10 OXA-15 OXA-48
o0 Humanmedizin: hohere Pravalenz (TEM.SHV)

enzyme family

o Veterinarmedizin: sporadisch (dominant in Asien) Ubernommen von Bush et al. (2018)
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Mobile genetische Elemente (MGE)

o Interzellulare und intrazellulare MGE

Genkassetten
Integrons
Transposons

O OO

o Plasmide

Verbreitung der Resistenz

Konjugative und nicht konjugative Plasmide
Kleine und Megaplasmide

Antibiotika- und Schwermetallresistenz

Viele Gene haben eine unbekannte Funktion

© OO 0O

o

Inkompatibilitdtsgruppen (Inc)

0 28 Inc Gruppen in Enterobakterien
0 IncF, Incl, IncA/C und IncH wichtig fur AMR

Replikation

Transfer

. \/

Insertionssequenz

Integron

Transposon

Das konjugative Plasmid

Stabilitat

Das konjugative Plasmid

—

Adaptation

—

Adaptiert von Norman et al. (2009)
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Die Mechanismen des HGT

o Transformation
o Aufnahme der freien DNA

o Transduktion
o Viren der Bakterien oder sog. Bakteriophagen

o Konjugation
o Wichtig fur den Austausch der Plasmide

o Physischer Kontakt zwischen Donor- und
Rezipientzelle und die Entstehung der
Transkonjuganten

o Zwischen unterschiedlichen Bakterien

Ubernommen von Furuya und Lowy, 2006
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Carbapenemase-produzierende Salmonellen bei Tieren (DE)

:-3 NCBI Resources (¥ How To (¥

PublfQed o0 PubMed 7|

US National Library of Medicine
National Institutes of Health Advanced

Format: Abstra Sendto~

ntimicrob Chemother 2013 Dec:68(12):2954-6. doi: 10.1093/jac/dki260. Epub 2013 Jun 30.

NDM-1 carbapenemase-producing Salmonella enterica subsp. enterica serovar Corvallis isolated
from a wild bird in Germany.

KEYWORDS: antimicrobial resistance; black kite; carbapenems; plasmids

PMID: 23818284  DOI: 10.1093/jac/dki260
[Indexed for MEDLINE]

£

= NCBI Resources ¥ How To &
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US Mational Library of Medicine
MNationsl Institutes of Health

Advanced

Sendto«

Genome Announc. 2018 Jun 28;6(26). pii; e00593-18. doi: 10.1128/genomeA 00593-18.
Complete Genome Sequence of an Avian Native NDM-1-Producing Salmonella enterica subsp.
enterica Serovar Corvallis Strain.

adziabdic 81, Borowiak M1, Bloch A1, Malaorny EI1, Szabo I1, Guerra Elz, KaesbohrerN, Fischer J.

Department for Biological Sarety=sesuanederal nstitute for Risk Assessment (B Berr=SeTTany.
2 European Food Safety Authority (EFSA), Parma, ltaly.
3 Department for Biological Safety, German Federal Institute for Risk Assessment (BfR), Berlin, Germany Jennie Fischer@bfr.bund.de.

NDM-1 S. Corvallis (Wildvogel)

IncHI2 blaypu 1

e

:
\ -
A

C
©__

ColE-like IncA/C,

Chromosom

Andere Carbapenemase-produzierende Salmonellen

e VIM-1S. Infantis
e VIM-1S. Goldcoast

(Schwein, Gefltgel)
(Schwein)
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Das EFFORT Projekt

Co-funded by n
the European Union

= it N Search el

AGAINST ANTIMICROBIAL RESISTANCE

‘ﬂ‘ The Project  Activities Participants News & Events  Publications  Final Conference Sprache auswahlen ¥

NEWS A

Project Final Report and Deliverables &
Published on: Jun 6, 2019

EVENTS

EFFORT International Conference: How to
control antimicrobial resistance in the food
chain: Thank you! @

Dste: Nov 26 - 28, 2018

tp://weww.affort-against-

00D m+-o B

St EFFORT against antimicrobial
resistance

The EFFORT (Ecology from Farm to Fork Of micrabial drug Resistance and Transmission) project
will provide scientific evidence and high quality data that will inform decision makers, the
scientific community and other stakeholders about the consequences of anti-microbial
resistance (AMR) in the food chain, in relation to animal health and welfare, food safety and
economic aspects. Specifically, EFFORT will strive to answer the following fundamental, but
complex questions demanded by risk managers:

= What is the impact of antimicrobial usage in food-producing animals on human exposure to
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Activities
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The EFFORT project will investigate the epidemiology and ecology of antimicrobial resistance in
food-producing animals, the (farm) environment, and food of animal origin as well as companion
animals and wildlife to quantify the exposure of humans to AMR through these different
exposure pathways. Studies on transmission to humans will be established for some high-risk
occupationally exposed populations. The novel understanding will be used to develop and
evaluate intervention strategies aimed at managing the public health and animal health risks
related to antimicrobial resistance.

Animal waste — 4— Waste water

Solid and aquatic environments

.

o0 Internationales Projekt
o 20 Teilnehmer aus 10 Landern
o Budget ca. 10-12 Millionen Euro
o0 Geendet in November 2018

http://www.effort-against-amr.eu/

WP2

Molecular approaches for determining
the molecular ecology and
epidemiology of antimicrobial
resistance genes

WP3

Ecology and transfer of resistance
mechanisms

Sead Hadziabdic, BfR-Symposium ,,Zoonosen und Lebensmittelsicherheit”, 04.—-05.11.2019

Seite 8

=r BfR


http://www.effort-against-amr.eu/

)

)

In vivo Modelle fur die Untersuchung des HGT

Guillot et al. o Nijsten et al.

Hart et al. o Resistenzplasmid

0 Resistenzplasmid (1 Tetrazykline) (1 Lincomycin)
Marosevic et al. o Dahl et al.

o erm(B)-tragenden Plasmid (1 und |) o0 Glykopeptid-resistenz
Avrain et al. o Jacobsen et al.

o tet(O)-tragenden Plasmid o Lactobacillus plantarum

l

0 Enterococcus faecalis

Sandor Somkuti/PIXELIO Walter Eberl/PIXELIO

O

O

O

Akhtar et al.
o tet(M)-tragenden Plasmid

Petridis et al.
0 Chloramphenicol-resistenz

Poole et al.

o0 S. Newport
!

o E.coli
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Tierversuche am Modell Huhn

0 Szenario: Simulation des Eintrags eines NDM-1- o Per os Inokulation des Donor-Stammes (~107 CFU/Tier)
produzierenden S. Corvallis Stammes in einer o Individuelle Beprobung der Tiere
Broilerherde ohne Antibiotika-Einsatz

o Tagliche Kontrolle des Gesundheitsstatus

0 Ohne erhohte Mortalitatsrate und Krankheitsanzeichen im
Laufe des Tierversuchs

o Ziel: Das Verstandnis der moglichen Konsequenzen

0 LAGESO Genehmigung fur die Tierversuche (0308/15)
o Tierversuche dauerten je 4 Wochen
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Tierversuche am Modell Huhn

o Fragestellung 1
o In vivo Ubertragung des blayp,.;-tragenden IncA/C, Plasmids

Broilerkiiken

IncHI2 blaypm1 blayom 1
o
- Chromosom  ColE-like IncA/C, IncA/C,

WG5S Analyse
o Fragestellung 2

o Strukturanderung des blaypy,.;-tragenden IncA/C, Plasmids

" Deleti
B L eletion
IncHI2 ColE-like

/' . é}
o b + + Fusion

.
™~

---------------

51-PFGE
Analyse
-
.

- Chromosom ColE-like IncA/C2

'.

IncHI2 blaypm 1

Verlust des Plasmids

Isolation der Bakterien
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In vivo Ubertragung des bla,,,.;-tragenden IncA/C, Plasmids

o Ab 2. bis 3. Tag p.i Isolierung von Transkonjuganten
o E.coli (ST-117, ST-156, ST-2040, ST-2485)
o K. pneumoniae (ST-1106)

o Transkonjuganten konnten bis Ende des Tierversuchs
nachgewiesen werden

o Transposition des blayp,.; Genes

IncHI2 blaypy 1 blaypy,  bPlaypma
W
Chromosom  ColE-like IncA/C, IncA/C,

o Das bla,py..tragende IncA/C, Plasmid blieb stabil in
den Transkonjuganten

:-:; NCBl Resources (¥ How To (¥

Publed,..

US Mational Library of Medicine
Mational Institutes of Health

PubMed v
Advanced

Format: Abstract« Sendtow

Antimicrob Agents Chemother. 2018 Mar 27,62(4). pii: @02128-17. doi: 10.1128/AAC.02128-17. Print 2018 Apr.

In Vivo Transfer and Microevolution of Avian Native IncA/C,blaypm.1-Carrying Plasmid pRH-1238
during a Broiler Chicken Infection Study.

Hadziabdic 8", Fischer J1: Malorny_B1, Borowiak l‘.-'l': Guerra B, KaesbohrerA', Gonzalez-Zorn B2, Szabo I°.

= Author information

2  Departamento de Sanidad Animal and Centro de Vigilancia Sanitaria Veterinaria, Facultad de Veterinaria, Universidad Complutense de
Madrid, Madrd, Spain.

3 German Federal Institute for Risk Assessment (BfR), Department for Biclogical Safety, Berlin, Germany istvan szabo@bfr bund de.

1 German Federal Institute for Risk Assessment (BfR), Department for Biological Safety, Berlin, Germany.
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=====
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Die Strukturanderung des blaypy.;-tragenden IncA/C, Plasmids

o Das blaypy..tragende IncA/C, Plasmid blieb stabil
im S. Corvallis Donor-Stamm und konnte bis Ende
des Tierversuchs nachgewiesen werden

o Die Strukturanderung
o Kleinere (~10 kb) Deletion
o Grolere (~70 kb) Deletion

o Die Fusion des IncHI2 mit dem blayp.;.tragenden
IncA/C, Plasmid (~450 Megaplasmid)

Deletion

IncHI2Z  blayoy, / IncHI2 ColE-like

e i 4;
7 L/ + + Fusion

.
~
.
I

Verlust des Plasmids

ColE-like IncA/C,

Chromosom

o Das blayp,.; Gen ging nicht verloren

&= NCBI Resources ¥/ How To %)

Pubmed.gm- PubMed 2l
S Mational Library of Medicine
Naticnal Institutes ;‘Healh I Advanced

Format Abstract -

Send to~

Antimicrob Agents Chemother. 2019 Jul 25;63(8). pii: e00380-19. doi: 10.1128/AAC.00380-1%. Print 2019 Aug.

The bla ypm-1-Carrying IncA/C, Plasmid Underlies Structural Alterations and Cointegrate
Formation In Vivo.

Hadziabdic 81. Fischer J1: Borowiak M1. Malorn\_.f_B': Juraschek K1: Kaesbohrer A1: Guerra Bg, Deneke C1, Gonzalez-Zorn B3. Szabo I*.
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pSE12-0738-2 plasmid
177190 bp

S. Corvallis pSE12-01738-2 variant D3 (117 289 bp)
8. Corvallis pSE12-01738-2 variant D4 (172 146 bp)

FIG 3 Visualization of the blaycw. s-camying pSE12-01738-2 variants D3 and D4 compared to PacBio RSN reference sequence of pSE12-01738-2 plasmid (GenBank
accession number CPO27679) using BRIG 6) with resistanca genes (red, beta-lactam ganas; black, other resistance genes) as well as IS eloments, ransposase,
and tra genes (all marked grayl.
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FIG 4 Structure of newly emerged IncHI2 pSE12-01738-1 and IncA/C, pSE12-01738-2 cointegrated megaplasmid (462,435 bp). The fusion of IncHI2 pSE12-
01728-1 (brown) and IncA/C; pSE12-01738-2 plasmid (blue) is shown. Resistance penes are marked green, heavy metal resistance genes are pink. transposase
and IS elements are purple. and transfer (tra) genes are brown
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Fazit

o Invivo Verbreitung des blayyy..-tragenden IncA/C, Plasmids
0 Unterschiedliche Enterobakterien konnen das Plasmid aufhehmen

o Das blaypy.;-tragenden IncA/C, Plasmid blieb stabil
0 In unterschiedlichen Enterobakterien
0o Im S. Corvallis Donor-Stamm

o Das bla,py.; Gen ging trotz Strukturanderung des Plasmids nicht
verloren

o All dies geschieht ohne Verwendung von Antibiotika
o Wichtigkeit der BiosicherheitsmalRnahmen

0 Einsatz der anderen Antibiotika?
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