N

N

High Prevalence of the Animal-Associated bla CTX-M-1
IncI1/ST3 Plasmid in Human Escherichia coli Isolates
Jean-Yves Madec, Marisa Haenni, Véronique Métayer, Estelle Saras,

Marie-Hélene Nicolas-Chanoine

» To cite this version:

Jean-Yves Madec, Marisa Haenni, Véronique Métayer, Estelle Saras, Marie-Hélene Nicolas-Chanoine.
High Prevalence of the Animal-Associated bla CTX-M-1 IncI1/ST3 Plasmid in Human Escherichia coli
Isolates. Antimicrobial Agents and Chemotherapy, 2015, 59 (9), pp.5860-5861. 10.1128/AAC.00819-
15 . anses-04018297

HAL Id: anses-04018297
https://anses.hal.science/anses-04018297
Submitted on 7 Mar 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

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.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://anses.hal.science/anses-04018297
https://hal.archives-ouvertes.fr

AAC

Journals.ASM.org

LETTER TO THE EDITOR

High Prevalence of the Animal-Associated bla-rx ;. ; IncI1/ST3
Plasmid in Human Escherichia coli Isolates

Jean-Yves Madec,® Marisa Haenni, Véronique Métayer,? Estelle Saras,® Marie-Héléne Nicolas-Chanoine® ¢

Unité Antibiorésistance et Virulence Bactériennes, ANSES Site de Lyon, Lyon, France®; Hopital Beaujon, AP-HP, Clichy, France®; Faculté de Médecine D. Diderot, Université

Paris VI, Paris, France<; INSERM UMR 1149, Université Paris VI, Paris, France®

n humans and animals, extended-spectrum beta-lactamases

(ESBLs) are widespread enzymes conferring resistance to broad-
spectrum cephalosporins. Consumption of ESBL-contaminated
foodstuffs or contacts with ESBL-colonized/infected animals en-
hance the risk of human spread of ESBL genes from nonhuman
sources. Moreover, ESBL genes are mostly located on plasmids of
various incompatibility (Inc) groups and subtypes, which play a
key role in their horizontal transfer (1).

In animals, blacrx ., Is the most common ESBL gene re-
ported so far. It is broadly disseminated on several plasmids,
among which IncI1/ST3 was repeatedly identified from compan-
ion and food animals and foodstuffs (2—6). In humans, the dom-
inant ESBL genes are blacryx_ .15 and blacrx . 4- However, re-
cent studies showed that the prevalence of CTX-M-1 producers in
humans in France was high. Indeed, CTX-M-1 Escherichia coli
accounted for 26% of all ESBL producers colonizing children (7)
and 24% of clinical ESBL producers in hospitals (8). The preva-
lence of CTX-M-1 was also equal to that of CTX-M-15 among
ESBL E. coli isolates from healthy adults in Paris (9). In parallel,
whole-genome sequencing recently suggested the efficient spread
of highly similar blacrx ., IncI1/ST3 plasmids in humans and
animals (10). Accordingly, our aim was to characterize blarx_ni-
carrying plasmids from various human sources to investigate their
potential commonalities with those of animal origin.

Our study focused on 48 unrelated human CTX-M-1 E. coli iso-
lates obtained from three independent published studies. This col-
lection included (i) clinical CTX-M-1 E. coliisolates (n = 35) from
hospitalized patients (network of 38 hospitals of Assistance Pub-
lique/Hopitaux Paris, 23,000 beds, November 2008 to June 2009)
(8) and (ii) nonclinical (carriage) CTX-M-1 E. coli isolates (n =
13), either from children attending day care centers (DCCs) in south-
ern France (n = 7, January to April 2012) (7) or from adults living in
the Paris area (1 = 6, mid-February to mid-March 2011) (9).

Plasmids carrying the blacrx_y.; gene were transferred by con-
jugation to E. coli rifampin-resistant K-12 J53 recipient strains
selected on Mueller-Hinton agar with rifampin (250 pg/ml) and
cefotaxime (4 pg/ml). Plasmids were further characterized using

S1 nuclease-treated DNA followed by pulsed-field gel electropho-
resis (S1-PFGE), PCR-based replicon typing, restriction fragment
length polymorphism (RFLP) analysis, plasmid multilocus se-
quence typing (pMLST), and Southern blot hybridizations with
the blacx ., gene and Incll-specific digoxigenin (DIG)-labeled
probes (Roche Applied Science, Mannheim, Germany).

Among the 48 E. coli isolates, 40 (83.3%) carried the blacrx 4
gene on an Incl1 plasmid; among the latter, 32/40 (80%) were IncI1/
ST3 (Table 1). IncI1/ST3 was dominant in both diseased (21/35,
60%) and healthy (11/13, 85%) humans and was similarly distributed
among children (6/7, 85%) and adults (5/6, 83%). Closely related
restriction profiles were obtained for those bla-rx 1 IncI1/ST3 plas-
mids, whatever their human origin (Fig. 1). For comparison pur-
poses, blacrx .1 Incl1/ST3 plasmids isolated from dogs originating
in Paris (different animals and E. coli clones) were included (4) and
also showed related RFLP patterns (Fig. 1). Besides, five IncIl
plasmids belonged to ST7, one to ST35, and one to ST157 (2/18/
4/1/2, closely related to ST3), and one was untypeable.

Such a dominance of a single IncI1 plasmid subtype (IncI1/ST3)
spreading blacx ., in humans was never previously reported and is
surprising with regard to the diversity of contexts studied (children/
adults, infection/colonization, different geographical origins and
time periods). As determined in the original studies (7, 8, 9), the vast
majority of the human E. coli isolates were of different lineages and/or
PFGE types, which indicates that these results do not reflect the clonal
spread of a particular strain. Considering the abundance of
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TABLE 1 Plasmid types and subtypes carried by the 48 E. coli isolates included in the study

No. of blacx_n.,-carrying plasmids (n = 48)

IncIl
Study e
Isolate source reference ST3 ST7 ST35 ST157 NT IncF NT
Clinical cases (n = 35) 8 21 5 0 0 1 1 7
Healthy day care center 7 6 0 1 0 0 0 0
children (n = 7)
Healthy adults (n = 6) 9 5 0 0 1 0 0 0
Total (n = 48) 32 5 1 1 1 1 7

“NT, not typeable.
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FIG 1 Restriction fragment length polymorphism (RFLP) analysis of transconjugants of E. coli (TC-E. coli) plasmid DNA digested with EcoRI. TC-E. coli plasmid
originated from humans (A) or dogs (B). Isolate numbers correspond to the original numbers given in references 4, 7, 8, and 9.

blacrx_m.1 IncI1/ST3 in animals, together with that of the new
blacrxa.1 Incl1/ST157 plasmid (close to blacry y., Incll/ST3)
reported here and of the 5 blacx_ ., Incl1/ST7 plasmids also
previously recognized in humans and poultry (11), these data
might suggest an animal contribution to the CTX-M-1 reservoir
in humans through the spread of specific plasmids, such as IncI1/
ST3. Beside food animals, which are often proposed as a possible
source for such transfers (5, 10), our results also raise questions
with respect to the contribution of companion animals to this
burden.
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