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Overall Ambition



J. Pollock et al., Clinical Microbiology and Infection,2020

One Health 
alternatives to 

antibiotics

Infectious disease management strategies

Antibiotics



Phage interventions

Can we use phage to reduce O157:H7 in cattle?





Phage Specificity



Phage Specificity

Phage are very 
specific to their 
host organism



Bacterial sub populations

For successful phage therapy we need to to eliminate multiple sub 
populations of bacteria.

Mucus 
layer



Screening bacteriophage activity against E. coli under 

in vivo-like conditions

Attached to cells Bacteria associated 
with mucus

In vitro conditions In vivo conditions



Cattle trials

National Animal 
Disease 

Center: Ames, 
Iowa

MARC: Clay 
Center, Nebraska

Understanding the 
pathogen you want 

to treat



Using a physiological relevant growth media for interactions

Phage activity screen in 
different media
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Using a physiological relevant growth media for interactions
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Phage efficacy cattle trial

 16 animals 
  Phage treatment given to 8 animals on day 4 and  5 1011 PFU of phage cocktail

Directly administered 



Further ex vivo work with UK PT21/28 strain

Phage Control Phage Control 

3 hours 24 hours



Number of phage really matters…..

Phage Control Phage Control 

105 PFU / punch

LOW

108 PFU / punch

HIGH Actually phage are 
not the perfect 

predator

Millions of years of 
co-evolution

Understanding the 
biology will be key 

for successful 
interventions

 



We need to deliver high numbers of phage to the site, and 
they need to stick

Deliver phage in a sticky gel

Add phage to a pluronic gel mix

Liquid at room temperature

Gels at body temperature

Mucoadhesive

Engineer phage to be muco-adhesive

Identify domains that naturally adhere to mucins

Engineer them into target phage

Deliver engineered phage 



But could antibiotics work in STEC management in cattle…?

(Oxygen present)

Watch this space…..



Conclusions
• We have good phage that can kill bacteria 
 
 in liquid media
 in type III inducing conditions
 in the presence of bovine rectal mucus
 on bacteria attached to epithelial cells
 in a fecal slurry
 on ex vivo tissue punches with colonised bacteria

• Administering large numbers of phage directly into cattle rectum not effective

• Need a way to administer and retain phage direct to the site of colonisation

• There is potential for antibiotic treatment in targeted situations
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