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Selective breeding



Big DataBig data



We can now re-write the genomeZFN

TALEN

CRISPR
Cas9

Myriad possibilities



Science fiction

564,364 words

3,202,138 (3 x 106) letters

Pig genome 2.7 x 109 bases

6 books + 2 epilogues



Myriad possibilities

Production traits - meat / milk / eggs

Welfare traits – horns

Improved environmental resilience - heat stress

Disease resistant animals - viruses

Models of human disease - many



Cloning



Zygote microinjection



Zygote microinjection

Human hair



Zygote microinjection



Zygote microinjection



Zygote microinjection



Examples of editing in livestock

1. Muscle mass



• Myostatin is a negative regulator of muscle

• Belgian Blue cattle have mutation in myostatin

• 11bp deletion

• Double muscle phenotype

Bos DCDEHSTESRCCRYPLTVDF---

Belgian DCDRISMLSLPSNCGF.

Editing for meat quantity/quality



Examples of editing in livestock

1. Muscle mass

2. Allergens



Editing milk allergenicity



Editing egg allergens



Examples of editing in livestock

1. Muscle mass

2. Allergens

3. Welfare



Beef Dairy



Examples of editing in livestock

1. Muscle mass

2. Allergens

3. Welfare

4. Environmental resilience
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Environmental adaptation



Environmental adaptation



WT

SLICK

wild type
sibling

Environmental adaptation – the SLICK phenotype

Senopol D Q H V *

B. taurus Prolactin receptorD Q H A L K A



Examples of editing in livestock

1. Muscle mass

2. Allergens

3. Welfare

4. Environmental resilience

5. Diseases



1.5B € annually 

Vaccines not cross-protective 

HIPRA

Porcine Reproductive and Respiratory Syndrome
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Porcine Reproductive and Respiratory Syndrome
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Porcine Reproductive and Respiratory Syndrome



Porcine Reproductive and Respiratory Syndrome
2018
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Porcine Reproductive and Respiratory Syndrome



Alphacoronaviruses:

Porcine Epidemic Diarrhea Virus (PEDV)

Transmissible Gastroenteritis Virus (TGEV)
PEDV

TGEV



Examples of editing in livestock

1. Muscle mass

2. Allergens

3. Welfare

4. Environmental resilience

5. Diseases

6. Discovery



Viruses
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Monogenic traits
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Polygenic traits



Spermatagonial stem cells



NANOS2 required for male fertility
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NANOS2 is dispensable for germline development and fertility in female pigs

Cross -/- females with -/+ males to propagate

NANOS2 not required for female fertility



Spermatagonial stem cells



Public acceptance

There is no such thing as THE public


