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Canine UTI: Background

« Canine bacterial UTI Is common

* Role of asymptomatic bacteriuria?

* /5% of cases a single pathogen is present. E.
coli accounts for up to half of all positive urine
cultures in dogs
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 Amoxicillin clavulanate
» Cefalexin

» Cefovecin

* Fluoroquinolone

« TMPS

“" THE LINIVERSITY of EDINBUR
'\, -- | cl-?oa_, (Di k] c,rc i
of Veterinary Studie



10 year old male Dachshund
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Amikacin
Amoxiclav
Cefotaxime
Cefalexin
Ciprofloxacin
Co-trimoxazole
Enrofloxacin
Gentamicin
Tetracycline

Ticarcillin
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IsolateZl Breed[ AgelZ Summaryf@linical@etails
R1[@ Dachshund@l 103 Intervertebral@isciprolapse.Burgicallz
interventionBvith@rophylactic@ntibioticsl
R2[2 WeimeranerlZl 9BIrE Prostatic@bscess
R4 Cockerf2 43T Immune@nediatedfhaemolyticBnaemialZ
Spaniel
R5 Crossbreedl 118 Hyperadrenocorticism [
R6MR2 Boxer(@l OFIra Multiple@nast@ell@umoursEk
R7[2 Schnauzerl? 63Tzl Mast@ell Tumourl?
R81[ Labrador(@ 108 Surgery@o@esectlntestinal@denocarcinomal
RO Collie#l 1 0Brrl Diabetes@nellitus(®@
R10[ Germani( 8BIrk Paraprostatic@ysts@nd@BberinealthernialZl
Shepherd[@ accompaniedby@ecurrent@ystitis @l
R11 Bouvier@del 63T HadEARPEG@ubefor@eedingl
Flandres[
R12[ Bearded[ 1B Diagnosed@s@Ayelonephritis
CollielZ
R13 Cockerfp@ 7 Brriz DiagnosedBvith@ARomplex@bancreatitis
Spaniell
R14[ GoldenB 5Bri2 Ectopic@retersl
Retrieverf(
R150 Yorkshirel2 118 Concurrent@irolithiasisl
Terrier
R16R Boxer@rossl 7 BT Detrusor@nuscle@tony [l

(F)




Isolate Isolation date / Resistance pattern \ 34  AmpC Phylo ST ( Replicon )
R1 9/2006 [ AMC CEF COT CIP TET 'R + A 10 FITT1

R2 1/2008 AMC CEF COT TET R + n/t 46 FITT1

R3 9/2010 AMC CEF COT CIP TET R + A 744 FITT1

R4 10/2010 AMC CEF TET R + D 648 FIT 1

R5 3/2010 AMC CEF TET R + D 963 FII 1

R6 2/2011 AMC CEF COT TET R + D N FII 1

R7 12/2007 AMC CEF COT CIP TET R + B1 539 B/011

R8 9/2011 AMC CEF COT CIP TET GEN @S + B1 23 FII FIB

R9 9/2011 AMC CEF COT TET R + B1 101 I1

R10 3/2002 AMC CEF COT CIP TET R + B2 167 FIIFIAI1
R11la  2/2010 AMC CEF COT TET R + D 10

R11b  8/2010 AMC CEF TET R + D 372 -

R12 7/2006 AMC CEF COT TET GEN S D 372 12

R13 8/2009 AMC COT CIP TET S A 10 FII FIA
R14 8/2008 AMC COT CIP TET S A 10

R15 4/2009 AMC CEF COT CIP TET S A 998 -

R16a  4/2011 AMC CEF CIP TET GEN , R B1 23 FII B/O
R16b  5/2011 \&C COT CIP TET ﬂz S B2 23 FII FIB )

Wagner S et al. Multidrug-resistant Escherichia coli from canine urinary tract
infections tend to have commensal phylotypes, lower prevalence of virulence determinants and ampC-replicons. Vet.
Microbiol. (2014), http://dx.doi.org/10.1016/j.vetmic.2014.01.003
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Sequence entire genome of our
Isolates

lllumina hi-seq

Reference Sequence

* Blast for plasmid sequences
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Replicon Type
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Core genome and SNPs for E. coli comparisons using
Neighbour-joining method analysis
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Sequence entire genome of our
Isolates

lllumina hi-seq

= Blast for plasmid sequences

* kolate out individual plasmid
Sequences
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SMRT PacBio sequencing

Isolate Isolation date Resistance pattern 3rd AmpC  Phylo ST Replicon
/ R1 9/2006 AMC CEF COT CIP TET A 10 Flllli

R +
R2 1/2008 AMC CEF COT TET R + n/t 46 FII 11
R3 9/2010 AMC CEF COT CIP TET R + A 744 FII 11
R4 10/2010 AMC CEF TET R + D 648 FII 11
R5 3/2010 AMC CEF TET R + D 963 FII 11
R6 2/2011 AMC CEF COT TET R + D N FII 11
\E? 12/2007 AMC CEF COT CIP TET R + B1 539 B/0] u
R8 9/2011 AMC CEF COT CIP TET GEN S + B1 23 FII FIB
RO 9/2011 AMC CEF _COT TET R + B1 101 [1
R10 3/2002 AMC CEF COT CIP TET R + B2 167 FII FIA 11
Rl1la  2/2010 AMC CEF COT TET R + D 10
R11b  8/2010 AMC CEF TET R + D 372 -
R12 7/2006 AMC CEF COT TET GEN S - D 372 [2
R13 8/2009 AMC COT CIP TET S - A 10 FII FIA
R14 8/2008 AMC COT CIP TET S - A 10
R15 4/2009 AMC CEF COT CIP TET S - A 998 -
Rl6éa 4/2011 AMC CEF CIP TET GEN R - B1 23 FII B/O
R16b  5/2011 AMC COT CIP TET GEN S - B2 23 FII FIB
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Blast Similarity (%) Annotation Features
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Pangenomic analysis of Incll plasmids

CMY-2 resistance cassette
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Maximum likelihood analysis, core genome Incll plasmids
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Blast Simdarzy (%) Annotation Features
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Pangenomic analysis of IncF plasmids

KC853435
| 144 134
CP009579

M
— I 1 ’| |||| DQ381420
' | | EU330199
N‘ ‘ 1 CP010316
|  cu928146
| | KJ484636
| 1428 66
Hl | | 317_100
M || 746_62
| | | 746_72
1943_80
1283_109
127_123
1428_111
1223_147

AY545598  ~
ll cP005931

This study

A1 ch o




Maximum likelihood analysis, core genome IncF plasmids
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Some conclusions
« Consider the clinical history of the dogs with MDR E. coli UTls

« MDR E. coli associated with UTI in dogs in this study align more
closely with commensal E. coli strains. Antibiotic susceptible E. coli
also associated with UTIs align more closely with uropathogenic
strains.

« Resistance to 3" generation cephalosporins was exclusively pAmpC
mediated (CMY-2 specifically)

 SMRT sequencing revealed multiple plasmids (up to 5)

« The CMY-2 gene was exclusive to the Incll plasmid
« The IncFlIl plasmid contributed additional resistance and virulence?

 |s this therise of the commensals?
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