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“What’s to stop Colonel Sanders from creating a new genetically modified species

of monster chickens that are market ready in a quarter of the time and possess

six legs, ten wings and five breasts?”

Joseph Palermo, The Huffington Post, January 4, 2016



Brief History of Genetic Selection

Genetic trend in the Duroc breed for days to 250 lbs. (1985-2008)

Angus Genetic Trends
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Genetic trend in the Angus breed for weaning and birth 

weights (1972-2008)



Brief History of Genetic Selection

P.J. Hansen, Improving Dairy Cow Fertility 

Through Genetics, 2008 poultryhub.org



Trait NM$ 

(2014)

Rel. % 

(2014)

Protein 4.14 20

Fat 3.22 22

Milk -0.006 -1

PL 29 19

SCS -122 -7

Udder 31 8

Feet/Legs 10 3

Body size -16 -5

DPR 11 7

HCR 2.3 2

CCR 2.2 1

CA$ 1 5

$Net Merit Values, AIPL, USDA

K.A. Weigel, Net Merit and its Use in Genetic Improvement Programs, 2010



American Angus Association EPDs, 10/2016

EPDs related to animal welfare (i.e., ability to cope with environment)



New Technologies Helping Animal 

Welfare

http://aspergillusblog.blogspot.com
Australasian Veterinary Poultry Association, 2011



GMO Livestock ?

Gene Engineering and Biotechnology News, 2016



GMO Livestock

• Genetically Modified Organism – Changing the 

genome of an organism

• Does NOT imply “genetic engineering”

http://ruralrouteramblings.com

http://unitedcountry.com



CRISPR/Cas9 Gene Editing

http://pnabio.com



Benefits of GMO Livestock

• Modify phenotype faster than through 
traditional genetic selection
– Sometimes in ways not possible through 

traditional genetic selection strategies

• Potential to improve
– Agricultural productivity & composition

– Environment (“sustainability”)

– Disease resistance and animal welfare



Improving productivity

http://imgarcade.com

http://steroid.com



Improving food composition

http://opm.phar.umich.edu

http://courses.washington.edu



Aqua Advantage Atlantic Salmon

• Introduced Chinook Salmon growth hormone gene into Atlantic Salmon

• Growth rate of salmon doubled, improving time to market and feed efficiency

• Approved by the FDA, 2015

AquaBounty Technologies Inc., 2016



Critiques of GMO Salmon

• Effects of accidental release of GMO 
salmon into the environment

– Will GMO Salmon out-compete wild-type?

– Commercial fish are all female and sterile

• Public perception

– AquaBounty would prefer product is not 

labeled as GMO



Disease Resistance

http://therural.co.nz

http://telegraph.co.uk



• Gene editing application in pigs

• Deletes CD163 gene

• This gene required by PRRS virus for

entry into host.





Holsteins without horns?

• http://www.recombinetics.com/leading-
gene-editing/for-livestock-farming/



Environmental sustainability

http://enr.state.nc.us

http://snipview.com



Animal welfare concerns

• Unintended consequences?

– Insertion of GH gene in pigs

– Affects on survival and welfare

• Public perception



Consumer Perceptions of Food 

Technology, 2012

• 69% of consumers stated it was 
important that foods are produced 
sustainably

• 67-71% of consumers stated it was 
somewhat likely or very likely that they 
would purchase GE meat, dairy, or fish

Garas et al., 2015



Consumer Perceptions of Food 

Technology, 2012

• 58% of consumers had a favorable or 

neutral impression of animal biotechnology

– 16% of consumers did not know how to 
answer.

– 26% of consumers had an unfavorable view of 
animal biotechnology

– 42% of these consumers did not 
understand the benefits of animal 
biotechnology

Garas et al., 2015



Take Home Messages

• Need for consistent regulations/approval 
processes for livestock GMOs

• Consumers are not, by default, against 
animal biotechnology
– Especially if used to benefit animal welfare

• Education and transparency are key
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