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Animal breeders have made 

amazing progress….. 
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But only by using natural genetic 

variation….. like myostatin deletion 
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Let us consider the case of the 
Aquabounty genetically enginered 

salmon 
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What the AquaAdvantage salmon 
actually looks like…. 

Van Eenennaam 11/11/2010 



Animal Biotechnology and Genomics Education  

Retrieved from “AquAdvantage” image search on web 

Frankenfish 
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Let’s switch gears to cloning 



Animal Biotechnology and Genomics Education  

Dolly (1996), the first 

adult somatic cell 

nuclear transfer 

(SCNT) clone 
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Not milk? 

Food from clones has 
been a part of our diet 
for years. Many common 
fruits (e.g., pears, apples, 
oranges and lemons) and 
several vegetables (e.g., 
potatoes and truffles) are 
clones. 
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Got food? Not milk? 
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 “How do you make use of DNA 
information in commercial animal 

production systems?” 
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Commercial ranch applications 
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Problems experienced included 

Tail should 
be here 
!???? 
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Genomic selection is enabled by high- 

throughput genotyping technology  

 The sequencing of the bovine genome 
allowed for the development of a 800,000 
marker chip! 

 Can simultaneously test 800,000 markers 
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Whole genome selection - can trace all 

segments of the genome with markers 

  

• Population 

• Phenotypes  

• Genotypes  

Training population = 
estimate the value of 
every chromosome 
fragment contributing 
variation in a population 
with phenotypic 
observations  

Prediction = the results of training can then 
be used to predict the merit of new animals, 
not contained in the training data set 

THEORY 



Genomic selection can help breeders 

identify animals with superior breeding 

values at a young age 

 

ΔG =  intensity of selection  X 
 

     accuracy of selection  X 
 

(√genetic variance in population     / 
 

                 generation interval) 
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