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Era of  
re-writing  

the genome 



Genetic Engineering (of livestock): 
 
Transgeneis (GM) - since 1985 
Genome Editing - rewrite the genome 

“Pig 26” 



Genetic Engineering (of livestock): 
 
Transgeneis (GM) - since 1985 
Genome Editing - rewrite the genome 
 
Can we use these tools differently? 

>> yes and no 



Yes – editing allows allele swapping 
  (which is difficult with GM) 
  
No – both allow gene addition / deletion 
 

So - what can we do? 
- accelerate genetics 
- by-pass genetics  



Livestock Breeding: we are good at it 



Accelerate Genetics: 
• increasing fixation rate for low frequency variation 

 

 

 

• eliminating deleterious alleles 
    Pawnee Farm Arlinda Chief 

 

• multiple SNPs at the same time 
Standard selection traits: reproductive performance,   
 maternal ability, growth rate, feed efficiency, longevity,   
 carcass merit / milk production 



Promotion of Alleles by Genome Editing (PAGE) 

 

- weakness of GS with perfect accuracy is that 
alleles do not segregate independently 

- with PAGE alleles behave as though they 
segregate independently (offers precision) 

 

- genomic selection decoupled selection from 
phenotyping  ...  genome editing decouples 
gain from selection 
 



Promotion of Alleles by Genome Editing (PAGE) 
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Livestock Breeding: use what already there  



By-pass genetics: 
• introduce novel variation (e.g. Nanos2, CD163) 

• “capturing” rare breed alleles or from different 
species (e.g. RELA) 

 

• disease ‘resistance’ 

• single sex offspring 

• adaption to stress (e.g. temperature) 

• welfare traits 
  









Likely next steps for genome editing in livestock: 
 
Short term =  focus on disease traits 
 
Short to medium term = surrogate sires  
 
Medium term = fix up genetic load and deleterious 
       mutations 
 
Long term =  PAGE for quantitative traits 

 
 
 



Hai et al  
eLife (2017) 
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