
HAL Id: anses-04564965
https://anses.hal.science/anses-04564965

Submitted on 1 May 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Analysis of plasmid-mediated ESBL production and
colistin resistance in Escherichia coli from pig nostrils: a

new reservoir of concern?
Sandra A Martínez-Álvarez, Pierre Châtre, Pauline François, Idris Nasir
Abdullahi, Carmen Simón, Myriam Zarazaga, Jean-Yves Madec, Marisa

Haenni, Carmen Torres

To cite this version:
Sandra A Martínez-Álvarez, Pierre Châtre, Pauline François, Idris Nasir Abdullahi, Carmen Simón, et
al.. Analysis of plasmid-mediated ESBL production and colistin resistance in Escherichia coli from pig
nostrils: a new reservoir of concern?. 34th European Congress of Clinical Microbiology & Infectious
Diseases, Apr 2024, Barcelana, Spain. 2024, �10.13039/501100011033�. �anses-04564965�

https://anses.hal.science/anses-04564965
https://hal.archives-ouvertes.fr


ANALYSIS OF PLASMID-MEDIATED ESBL PRODUCTION AND COLISTIN RESISTANCE IN Escherichia coli FROM PIG 

NOSTRILS:  A NEW RESERVOIR OF CONCERN?
Sandra A. Martínez-Álvarez1, Pierre Châtre2, Pauline François2, Idris Nasir Abdullahi1, Carmen Simón3, Myriam Zarazaga1, Jean-Yves Madec2,

Marisa Haenni2, Carmen Torres1

1Area of Biochemistry and Molecular Biology, One-Health-UR Research Group, University of La Rioja - Logroño (Spain), 2 ANSES – Université de Lyon, Unité 

Antibiorésistance et Virulence Bactériennes - Lyon (France)

Pig nostrils are frequent habitats of livestock-associated MRSA, but very few studies 

describe their role as a potential reservoir of ESBL-producing and/or colistin-resistant E. 

coli. Therefore, we aimed to investigate the presence of resistant E. coli in this niche, as 

well as their ability to spread depending on their chromosomal or plasmidic localization.

• ESBL-producing E. coli were recovered from 7 of 40 pigs tested (17.5%) but in none of

the farmers, and the nine ESBL-E. coli isolates obtained were characterized as: blaCTX-M-

32/ST48-A (n=1), blaCTX-M-14/ST117-F (n=2), blaSHV-12/ST847-ST14914-B1 (n=2), blaCTX-M-

1/ST5440-ST101-B1/ST93-A (n=3), and blaCTX-M-65/ST10-B1 (n=1). All blaESBL genes were

horizontally transferable by conjugation, through 40-200 kb plasmids of incompatibility

group IncI1 (n=3), IncX1 (n=3) and IncHI2 (n=1) (Table 1).

• IncI1 plasmids displayed different genetic environments: i)IS26-blaSHV-12-deoR-IS26; ii)

wbuC-blaCTX-M-32-ISKpn26 (IS5); and iii) IS930-blaCTX-M-14-IS26. The IncHI2 plasmid

presented the IS903-blaCTX-M-65-fipA genetic environment, with multiple additional

resistance genes associated to: i) Tn21-Tn5393-like transposon containing two atypical

class 1 integrons; ii) a Tn1721-like transposon displaying an atypical class 1 integron

harbouring aadA2-arr3-cmlA5-blaOXA-10-aadA24-dfrA14 and IS26-blaTEM-95-tet(A)-lysR-

floR-virD2-ISVsa3-IS3075-IS26-qnrS1 genes; iii) a tellurite resistance module sharing full

coverage-identity with plasmids previously reported in Enterobacterales (Figure 1). Other

plasmids harbouring clinically relevant genes were detected, such as a ColE-type

plasmid carrying the mcr-4.5 gene.

• Chromosomally-encoded genes (fosA7) or integrons (intI1-dfrA1-aadA1-qacE-sul1 or

intI1-IS15-dfrA1-aadA2) were also identified. Finally, an IncY plasmid featuring a class 2

integron (intI2-dfrA1-sat2-aadA1-qacL-IS406-sul3) was detected, but not associated with

a blaESBL gene.

RESULTS

INTRODUCTION AND OBJECTIVES MATERIALS AND METHODS

CONCLUSIONS

✓Pig nasal cavities are another important niche to consider that might favor the spread of ESBL-E. coli and mcr-mediated colistin-resistance. This situation would warrant closer 

monitoring, especially in a sector where close contact between animals in intensive farms increases the risk of antimicrobial resistance dissemination.
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Figure 2. Linear illustration of the resistance complexes of pUR5726 (IncHI2, pST3) and comparative mapping of this region with Tn21 (accession number AF071413), Tn5393 (accession number 

LT985287) and Tn1721 (accession number X61367) also with pUR5159 (IncI1, pST3). A few important genes have been tagged. The coding reading frames are shown as arrows ("transcription 

direction" is indicated by the arrowheads). IS are displayed as boxes and the arrows without boxes represent transposon genes. Vertical lines denote the IRs of the ISs, the transposons or the In2 integron. 
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ID ST –PhG1

blaESBL-carrying plasmid

ESBL genetic environment 
Replicon type/

pMLST (Size)
Conjugation frequency

X5084 48-A wbuC-blaCTX-M-32 -ISKpn26 I1/ST36 (CC5) (79 kb) 6.1 × 10−2

X5726a 10-B1 IS930-blaCTX-M-65-ISEcp1 HI2/ST3 (260 kb) 3.6 x 10-4

X5723 93-A IS930-blaCTX-M-1-IS26 X1 (50 kb) 5.1 × 10−3

X5093 117-F IS930-blaCTX-M-14-IS26 I1/ST80 (CC31) (98 kb) 2.2 x 10-6

X5100 117-F IS930-blaCTX-M-14-IS26 I1/ST80 (CC31) (100 kb) 2.4 x 10-6

X5159 847-B1 IS26-blaSHV-12 -deoR I1/ST3 (CC3) (100 kb) 2.8 × 10−6

X5107 14914-B1 IS26-blaSHV-12-deoR I1/ST3 (CC3) (100 kb) 2.5 × 10−6

X5757 101-B1 IS26-blaCTX-M-1-mrx X1 (50 kb) 3.3 × 10−5

X5388b 5440-B1 IS26-blaCTX-M-1-mrx X1 (43 Kb) 2.7 × 10−6

Table 1. Characteristics of the nine blaESBL-carrying E. coli isolates and carrying plasmids.

Figure 1. Linear illustration of the resistance complexes of pUR5726 (IncHI2, pST3) and comparative mapping of this region with Tn21 (accession number AF071413), Tn5393 (accession number LT985287) and Tn1721 (accession 

number X61367) also with pUR5159 (IncI1, pST3). A few important genes have been tagged. The coding reading frames are shown as arrows ("transcription direction" is indicated by the arrowheads). IS are displayed as boxes and the 

arrows without boxes represent transposon genes. Vertical lines denote the IRs of the ISs, the transposons or the In2 integron.
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aOther co-located resistance genes: blaTEM-1B, aac(3)-IV, aph(3'')-Ib, aph(3')-Ia, aph(4)-Ia, aph(6)-Id, tet(A), 

blaTEM-95, arsR, floR, blaOXA-10, aadA24, dfrA14, qnrS1, cmlA5, arR3, aadA2                                                                                    
bOther co-located resistance genes: blaTEM-1A, mrx, 

Figure 1. X5726 IncHI2 pST3 (CC3) 
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Figure 1. Circular map of the five blaESBL-carrying plasmids a) pUR5084 (accession number ORF790946), b) pUR5093 (accession number OR764763), c) pUR5159 (accession number OR790945), d) pUR5388 (accession number OR767240) and, e) 

pUR5726 (accession number OR805764),  

pUR5084 

78 925 bp 
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98 352 bp 
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43 368 bp 
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1. Formation of pilus 

2. Recombination and transposition 

3. Conjugal transfer 

4. Replication and stability 

5. Regulation of gene expresión 

1. Resistance to antimicrobials, biocides or heavy metals 

2. Known function 

3. Unknown function 

4. Shufflon region 

a) X5084 IncI1 pST36 (CC5)                                                                                  (b) X5093 IncI1 pST80 (CC31)                                                                               (c)  X5159 IncI1 pST3 (CC3)                                                                                               

    (d)  X5388 IncX1                                                                                    (e) X5726 IncHI2 pST3 (CC3)  
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