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Opportunities

• Challenges of plant and animal breeding
• Limited to traits that exist in breeding populations

• Selection for desirable traits can introduce negative ones

• Slooooow!

• The promise of new genome editing tools 
• Flexible, faster, relatively inexpensive

• Wider array of species
• Fruits, vegetables, trees, grasses, animals

• Diversity of traits
• Climate change adaptation, drought tolerance, pest resistance

• Consumer traits: longer shelf life, improved nutritional profiles

• Animal health and welfare

• Accessible to a broader range of developers
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Genome Editing in Animals

Increased meat production

Hornlessness (polled)

Removed boar taint

Sterility

Gender selection

PRRSV resistance

ASFV resilience

Bovine tuberculosis resilience

Enhanced omega-3 content

• Cattle, sheep, goat, pig

• Cattle

• Pig

• Pig, chicken, fish

• Chicken

• Pig

• Pig

• Cattle

• Fish

Derived from Tait-Burkard et al 2018
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Genome Editing in Animals

Heat Tolerant Cattle PRRSv Resistant Pigs
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Genome Editing Continuum

Targeted 
Deletion 
Mutation

Allele silencing through 
small deletions or 

additions

Targeted Gene 
Editing

Recreate an allele from a 
wild relative

Targeted Gene 
Insertion

“Cisgenic”
Insert gene from same 

gene pool

Targeted Gene 
Insertion

“Transgenic”
Insert gene from any 

source

Natural and 
induced mutations

Similar 
to:

Conventional 
breeding

GMO? GMO
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• Fewer genetic changes than breeding and mutagenesis
• Unintended changes less frequent than background genetic variability

• Products difficult to distinguish from those created by other techniques
• Genetic changes may look identical to changes created via other means

• Broader application
• More developers, more organisms, more traits

• Success of technology will depend on expense of regulatory systems 

Policy Implications
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Consequences
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In order to foster innovation, regulatory systems must:

• Ensure animal health and welfare, food safety, environmental health

• Be science-based, risk proportionate

• Have clear, transparent processes and evaluation criteria with predictable 
timelines

• Allow animals to be treated as normal animals

• Globally aligned

Fostering Innovation
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➢ Consumer trust

➢ Communication

➢ Product stewardship

➢ Supply-chain awareness

➢ Consumer disclosure/labeling?

Social License
Even with appropriate regulatory systems, what else might be necessary to 

support successful commercialization?
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Thank you!
cnesbitt@bio.org


