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Presentation of the study:

Aim of the study: Determination of the prevalence of

colistin resistant strains among 4 different pig farms in

France

- Bourgogne area between march and may 2016

-Different kind of samples

Piglets Weaned pigs Sow Litter

In total: 147 collected samples

15/35 MCR-1 (+)

8/35 MCR-5 (+)



Results

35 ColR strains

15/35 MCR-1 (+)

8/35 MCR-5 (+)

One unique clone

One unique clone

PS1 : MCR-1 (+)

PS8b : MCR-5 (+)



Results

PS1 : MCR-1 (+) PS8b: MCR-5 (+)

-MIC colistin : 8 µg/ml

-ST5409

-mcr-1 onto a ca. 200 kb IncHI2 

conjugative plasmid

-Co-resistance : sulphonamides

Sulfomethoxazole/Trimethoprim and 

amoxicilline

-MIC colistin : 4 µg/ml

-ST5786

-mcr-5 onto a non-conjugative plasmid 

(transferred by Kieser extraction)

-Co-resistance : sulphonamides

Sulfomethoxazole/Trimethoprim and 

amoxicilline



-E. coli-PS8b France 2016 : small plasmid ca. 6kb

-Sanger sequencing by PCR walking

-Insertion of mcr-5 : pKP13 backbone (2,5 kb)

-Full plasmid : 6268 nt

Results: plasmid analysis (mcr-5)

pPS8b6kb-

3kb-

10kb-



Results: plasmids analyses

mcr-5 mfschrB IRL

E. coli-PS8b

Backbone BackbonepKP13



Results: plasmids analyses

mcr-5 mfschrB IRL

mcr-5 mfschrBTnpA/RIRR

E. coli-PS8b

C. gilardii

S. enterica

IRL

mcr-5 cassette ?

Backbone BackbonepKP13



How was the mcr-5 cassette inserted in the 
pKP13a plasmid ?



mcr-5 mfschrBAATTA AATTAIRL

3810bp

E. coli-PS8b

Direct repeats Direct repeats

-Presence of Direct repeats surrounding the mcr-5 cassette

-Insertion of the cassette in the plasmid backbone pKP13a (accession number NZ_CP003996.1)

-No transposase detected on the plasmid

-How this cassette was inserted ? Transposition followed by deletion (mcr-1) ? Other mechanism ?

Results: plasmids analyses



mcr-5 mfschrB

MU: Mobile Unit MU

AATTA AATTA

GGGGACGGTAGAGAAAACGGACAAAATCGTACGCTAAGCA

GGGGTCGTCTCAGAAAACGGAAAAAATCGTACGCTAAGCA

TIRR TIRL

TIRR

TIRL

34/40 bp identical : 85% Id

3810bp

E. coli-PS8b

Direct repeats Direct repeats

Results: plasmids analyses

- TIRR identified : not on the backbone nor on 

the original cassette.

- TIRR involved in the mobilization ?

- MITE-like mechanism ?



MITE : Miniature Inverted-Repeated Tansposable Elements

(TIR)

-Non-autonomous mobile element

-Need the presence of a transposase in trans able to recognize bothTIRs (TIRR and TIRL)



mcr-5 mfschrB

MU

AATTA AATTA

GGGGACGGTAGAGAAAACGGACAAAATCGTACGCTAAGCA

GGGGTCGTCTCAGAAAACGGAAAAAATCGTACGCTAAGCA

TIRL

TIRR

TIRL

34/40 bp identical : 85% id

3810bp

MU: Mobile Unit

TIRR

Results: mobilization mechanism of mcr-5

100% of Id with IRL of TnShfrI

90% of Id with IRL of TnAs1



-148 nucleotides-long genetic

structure

-Identified in other similar structures

MU

Results: mobilization mechanism of mcr-5

TIRR



-148 nucleotides-long genetic

structure

-Identified in other similar structures

MU

Results: mobilization mechanism of mcr-5

TIRR

Abc transporterTIRRTTCCA TTCCATIRL

98 % Id with TnShfr1

Hypothetical gene TIRRTTCAT TTCATTIRL

98 % Id with TnAs1

Vibrio parahaemoluticus Accession: MF627445,1

Aeromonas salmonicida Accession: KT334396.1



How to reproduce the mobilization ?



pOX38
Gm

pACYC-mcr-5

pBAD-TnAs1

Gm

RZ211: GmR

Procedure: 



pOX38
GmGm

Procedure: 

RZ211 : GmR + COLR + CHLR + AMPR



pOX38
GmGm

RZ211 : GmR + COLR + CHLR + AMPR

Procedure: 

J53: AzideR

MATING-OUT

Selection on COL (1 µg/ml) Azide (100 µg/ml) and Gm (8 µg/ml)



Procedure: Verification of the transposants

-Putative transposant should be : CHLS, AMPS, AzR, ColR and GmR

-PCR on colonie was performed and 18 different candidates were found mcr-5 positive

pOX38

-PCR reactions using external primers were performed in order to amplify the insertion sites and primers on 

the pOX38 plasmid



Results

GGGGACGGTAGAGAAAACGGACAAAATCGTACGCTAAGCA

GGGGTCGTCTCAGAAAACGGAAAAAATCGTACGCTAAGCA

TIRR

TIRL

To date : 5 different insertion sites 

identified (still ongoing)



Sumarry

Action of a Tn3-like 

trnasposase

Recombination ?

*Transposition did not 

work with the tnpA of the 

original transposon*



mcr-5 mfschrB

MITE MITE

AATTA AATTA

GACTGACGCCCAGTTGAXXXXXXXXXXXXXXXXXXXXXXXXX

GGTTGACGCCAAGTTAGXXXXXXXXXXXXXXXXXXXXXXXXX

TIRR TIRL

3810bp








