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Gene Edited Polled Calves
Naturally-occurring bovine allele at polled locus
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National Association of Animal 
Breeders (NAAB): Who are you?
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NAAB 10/14/2016

1. AI Industry 

2. Allied Industry 

3. Academic

4. Producer

5. Student

6. Other
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What category of traits would you value the most?
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1. Production: Carcass 
(beef)/milk (dairy)

2. Disease resistance

3. Longevity

4. Appearance/structure

5. Reproductive/fertility

6. Improved animal welfare
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Would you/your company consider selling semen from a 
Holstein bull that had been gene edited for polled?
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NAAB 10/14/2016

1. Absolutely Yes

2. Absolutely No

3. Maybe
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How much more (on average) would you be willing to pay 
for a gene edited polled sire?
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NAAB 10/14/2016

1. <$1,000

2. $1,000-5,000

3. $5,000-10,000

4. $10,000-20,000

5. >$20,000
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How much more (on average) would the resulting semen 
have to sell for, for you to buy a gene edited polled sire?
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1. 1-$2

2. $2-$5

3.$5-$10

4. $10-$15

5. $15-$20

6. $20-$30

7. >$30
 1. 1-$2  2. $2-$5  3.$5-

$10

 4. $10-

$15

 5. $15-

$20

 6. $20-

$30

 7. >$30

14%

22%

2%

6%

16%

6%

35%



If gene editing of livestock is regulated like conventional 
breeding (virtually no  additional oversight ), would you 

consider purchasing a gene edited sire?
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1. Yes beef but not dairy

2. Yes dairy but not beef

3. Yes both dairy and beef

4. Neither dairy or beef
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If gene editing of livestock is regulated like genetic 
engineering (e.g. AquAdvantage salmon), would 

you consider purchasing a gene edited sire?
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1. Yes beef but not dairy

2. Yes dairy but not beef

3. Yes both dairy and beef

4. Neither dairy or beef
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Greatest factor influencing your decision to purchase a 
gene edited sire (or not)?
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1. Regulation

2. Economics/value

3. Consumer Perception

4. Intellectual 
property/patents

5. Other
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Gene Edited Polled Calves
Naturally-occurring bovine allele at polled gene

10 base pairs (p)

212 base pairs (P)

POLLED GENE



We analyzed these six polled calves 
and horned controls for two years
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Nat Biotechnol. 2019 Oct 7. doi: 10.1038/s41587-019-0266-0. Van Eenennaam 9/1/2021
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https://www.wired.com/story/crispr-gene-editing-humane-livestock                                                3/19/2019



Even a cow needs a makeover to be a 
covergirl
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Princess gets her 15 minutes of fame
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Winter is coming



Picnic Day
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Surveyed public audience on gene editing
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4/21/2018



What percentage of animal products like milk, meat, and 
eggs currently come from animals that have been 

produced using genetic engineering?
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Surveyed audience on gene editingSurveyed audience on gene editing

Animal Genomics and Biotechnology Education 
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How do you feel about the use of gene editing 
to address an animal welfare concern?

88% of respondents at this event were strongly 
or moderately supportive of using gene editing to 
address an animal welfare concern (i.e. polled)



Public attitudes towards genetically 
modified polled cattle

“In conclusion, many participants 
reported positive attitudes 

towards GM polled cattle; we 
suggest that people may be more 
likely to support GM technologies 

when these are perceived to 
benefit the animal.”

McConnachie E, Hötzel MJ, Robbins JA, Shriver A, Weary 
DM, von Keyserlingk MAG (2019) Public attitudes towards 
genetically modified polled cattle. PLoS ONE 14(5): 
e0216542. https://doi.org/10.1371/journal.pone.0216542
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https://doi.org/10.1371/journal.pone.0216542


Thirty Years in the Making
YouTube: https://youtu.be/vrAkajpHGPI

Van Eenennaam 9/1/2021

https://youtu.be/vrAkajpHGPI


Conclusions
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• The narrative that the public will not accept the products produced by 
genetically modified animals has not really ever been put to the test – as 
until now such food products have not been available

• If products people want are allowed to come to market, this technology 
can be successful – e.g. Impossible Burger with GM heme

• As we have learned over the past year – science does not change 
minds or necessarily result in evidence-based policy decisions

• Many potential applications of biotechnology address traits that are of 
concern to the general public such as disease resistance, animal welfare 
and resilience, and product quality traits

• Emphasizing shared values resulting from a genetic solution to a problem 
such as disease is more important than the technical aspects – and is an 
important consideration in the commercialization of these products



Questions?

My laboratory receives public funding support from the National Institute of 
Food and Agriculture and the Biotechnology Risk Assessment Grant (BRAG) 
program, U.S. Department of Agriculture, under award numbers 2017-33522-
27097, 2018-67030-28360, 2020-67015-31536, and 2020-70410-32899 
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