
Genome Editing in Animal Breeding

Bruce  Whitelaw
Genus Chair of Animal Biotechnology
The Roslin Institute

EAAP2016, Belfast, 29th August 2016



Inherited  Genetic  Change



Inherited  Genetic  Change



Livestock  Breeding  Continuum 
• “beginning of farming” in Mesolithic –Neolithic (9000 BC)

• Initially bred for:
– temperament
– social structure
– ability to breed in captivity

• Genetics >> MAS 
• New Breeding Technologies

– including GS and editing
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Genome  Editors
rely on DNA repair

NHEJ

HDR



Engineer specificity into these editing tools:

ZFN

CRISPR/Cas9

TALEN
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PRRSV RNA                        antibody

Clinical signs: respiratory          fever



When to use genome editing technology in breeding systems:
‐ to import variation … that is currently difficult to introgress

• introgress alleles from different species (e.g. RELA)
• utilising ‘backyard genetics’ (e.g. polled)

‐ from outwith breeding population
‐ “capturing” rare breed alleles

• introduce novel variation (e.g. CD163)

• increasing fixation rate for low frequency variation
>>   multiplex



• Disease resilience
• Gender skewing
• Improved welfare
• Adaption to stress
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