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Introduction - Colibacillosis
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➢ Broad term for localized and/or systemic infections in birds 

caused by E. coli

➢ Disease causing strain – Avian Pathogenic E. coli (APEC)

➢ Manifests in diverse ways – Typically presence of lesions in 

organs like liver, spleen and heart

➢ Challenging – Occurs alongside with other bacterial infection

➢ Diagnosis ?  Culture and screen for Phenotypes to confirm 

that they are APECs



APECs – Still many black holes
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➢ The most common virulence factors in APECs are rarely all

present in the same isolate – APECs constitute heterogenous

group and are diverse

➢ APECs can colonize the GIT and respiratory tracts of chickens

without causing disease – translocate to extra-intestinal sites in

presence of stressors

➢ Route of Infection remains Unclear
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Why Do We Care?
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➢ #1 cause of mortality and morbidity in poultry

➢ Economic losses ~$100,000,000 annually as a result of cost associated with 

treatment of disease, poor yield, condemnation of carcasses at slaughter

➢ Possible zoonotic transfer of APECs to humans via food chain to cause human 

extraintestinal infections like UTI

➢ Increased AMR among APECs

➢ Currently no comparative genomics on APECs and source tracking done in 

Saskatchewan



Colibacillosis Diagnosis by PEX
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Sample processing - Pipeline
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AMR testing



In-house

Novogene –
Stanford, CA

Whole Genome Sequencing
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@ VIDO, 2021/2022

➢ Illumina (short) and Nanopore (long) sequencing for all E. coli

➢ Accurate gene order and sequence 

➢ Track AMR and virulence genes

Long reads

Short reads
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Nanodrop

• Fluorometer

• Spectrophotometer

Agilent Bioanalyzer

• To assess the size and quality 

of DNA over a range of sizes 

and concentrations

Agarose Gel

• To assess the size of DNA 

fragment

Quality of DNA and Library Preps



RESULTS SO FAR……
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AMR Profile
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Where we are at – Bigger Picture…..
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Systemic (Diseased)

530 isolated

106 sequenced

Cecal (Healthy)

149 isolated

74 sequenced

Environmental (Farm sites)

216 isolated

120 sequenced
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Are there alternatives to use of antibiotics??



Colicin Production (a-c)
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Swimming 
Motility (d)

➢ Flagella mediated 

movement, helps bacteria 

in migration and 

colonization of host
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a b c d

➢ Peptides and proteinous antibiotics produced and released by 

some strains of  E. coli to reduce competition and kills very 

closely related strains



Future Directions
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Set up pipeline for further Phenotypic 
Characterization – Colicin Production, Serum 
Resistance, Aerobactin production (with Dr 
Wolfgang) – September 2022

Genome analysis and 
comparison (Dr. Haley 
Sanderson)

Genome comparisons –
Environmental vs. disease 
vs. cecal

Plasmid recovery and 
analysis (Sanderson, 
Nnajide et al.,)

Chicken Infection Experiments – Maybe

Alternatives to antibiotics

Antibiofilm??  Anti-adherence???
Dr. Sanderson



Summary
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Antibiotic-resistance

• Systemic > 
Environmental > 
Cecal

• A lot of diversity and 
no absolute patterns

Whole genome 
sequencing

• 120 Environmental, 
106 systemic, 74 
cecal>>>(300)

• Hope to be 
completed with 
finished genomes by 
November

Preliminary 
Virulence, AMR gene 
and Plasmid screen 

• Systemic > Cecal 
…….24 strains 
(Plasmid paper)

• Repeat for our big 
project
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