
Genetica e Comunicazione Batterica

Alessandra Carattoli
Dip. Medicina Molecolare
Sapienza Università di Roma

Antimicrobico-resistenza, 
cure e ambiente
BATTERI CONNESSI
15/6/2021 



Genetica della resistenza agli antibiotici 

David M. P. De Oliveira et al. Clin. Microbiol. Rev. 2020; doi:10.1128/CMR.00181-19



Bacterial sex



replication stability conjugation resistance Mobile elements other

R
ep

li
co

n

Conjugation locus

Self-conjugative plasmid (30-300 kb)

Resistance 
gene



Una storia di plasmidi tra

Shewanella

Klebsiella pneumoniae e 

Escherichia coli



Class D carbapenemases

Potron et al., AAC 2011, 55: 4405–4407 



Shewanella xiamenensis

Klebsiella pneumoniae

Potron et al., AAC 2011, 55: 4405–4407 

The origin of blaOXA-181

ISEcp1 blaOXA-181 ΔlysR Δere

ATATAATATA

orf3 blaOXA-181 lysRorf2orf1



ColKP3 9 Kb

JN205800

Klebsiella pneumoniae 
plasmid pKP3-A OXA-181

repA

OXA-181 ISEcp1

IS



Escherichia coli
pOXA181
KP400525 China

FDAARGOS_433
CP023897  Canada

pAMA1167-OXA-181
CP024806, Denmark

pKBN10P04869C
CP026476, South Korea

pOXA-181-IHIT35346
KX894452, Germany

pKP_BO_OXA-181
MG228426, Italy

IncX3_OXA_181
MG570092, Lebanon

Klebsiella pneumoniae pOXA-181_29144
KX523903 Czech Republic

IncX3



pNDM-1 IncN2 Escherichia coli, Australia, 35947 bp , JF785549
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pNDM-MAR, IncH Klebsiella pneumoniae, Morocco, 267,242 bp, JN420336
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pNDM-CIT,  IncHI1 Citrobacter freundii,  288,920 bp, JX182975
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pNDM-GUE, IncF Escherichia coli, France, IncFII, 65245 bp , JQ364967

pNDM-HK IncL/M Escherichia coli, Honk-Kong, IncL/M 88,803 bp, HQ451074
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Klebsiella pneumoniae High-Risk Clones
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CC258 K. pneumoniae KPC-3 plasmid
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pKpQIL, Italy, 114986 bp, JN233705
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García-Fernández et al., Antimicrob Agents Chemother. 2012 ; 56:2143-5

Mercuric ion resistance



Diversity, virulence, and antimicrobial resistance of the KPC-producing 

Klebsiella pneumoniae ST307 clone
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ST307

ST258

KPC

KPC

Trasmissione orizzontale del plasmide KPC

The changing epidemiology of carbapenemase-producing Klebsiella pneumoniae in Italy: toward

polyclonal evolution with emergence of high-risk lineages. 

Di Pilato V et al., JAC 202176:355-361

CG258 (47.4%), CG307 (19.9%), ST101 (15.4%) and ST395 (5.1%) 



IncN_ST307 Colombia, 52848 bp (KY271414)
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pKpQIL-ST307, Italy 116499 bp (KY271403)
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From: Klebsiella pneumoniae: a major worldwide source and shuttle for antibiotic resistance

Shiri Navon-Venezia, Kira Kondratyeva, Alessandra Carattoli
FEMS Microbiol Rev. 2017;41(3):252-275. 

Time-line describing the evolvement of K. pneumoniae resistome
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