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From Farm to Fork: MCR-1 Confers Plasmid-Based Colistin Resistance 

1959 
2000s 

Colistin introduced, 
but exhibits kidney 
toxicity 

With carbapenem 
resistance, colistin 
becomes the last-
line therapy 

2015 
Colistin (Polymyxin) 
resistance observed 

Liu, Y.-Y. et al. Lancet Infect. Dis. http://dx.doi.org/10.1016/S1473-3099(15)00424-7 (2015). 
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Annual per-cow losses 

There are 270 Million Dairy Cows on the Planet 
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Daughter phages are created, which  
can infect new  

bacteria 

Phages Enable Precision Microbiome Engineering 

Phages are bacterial viruses 
that target bacteria with 

high specificity. 

ΧŀƴŘ ŎǊŜŀǘŜ 
more phages. 

Mastitis is the #1 Reason to Give a Cow Antibiotics 

Cows are milked 2-3 times per day. 

Mastitic cows are treated with antibiotics. 
EpiBiome will replace small-molecule 

antibiotics on dairies. 

Cows are susceptible to infection after milking. 
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