
Van Eenennaam 6/7/2010 Animal Genomics and Biotechnology Education  

Alison Van Eenennaam, Ph.D. 
Cooperative Extension Specialist 

Animal Biotechnology and Genomics  

University of California, Davis 
 

alvaneenennaam@ucdavis.edu 

(530) 752-7942 

animalscience.ucdavis.edu/animalbiotech 

 

Technology Review 
  
 

mailto:alvaneenennaam@ucdavis.edu


The bovine genome is similar in size  
to the genomes of humans, with an 
estimated size of 3 billion base pairs. 

SNPS (“snips”) 
 

• Abundance – 30    
    million in cattle! 
• Potential for  
    automation  
• Low genotyping 
    error rates 
• Ease of   
    standardization 
    between labs  
• Low mutation 
    rates 
• 50,000 SNP chip 
    available now 
• 800,000 later      
    this year 
• Whole 3 billion bp     
  sequencing likely 
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Testing for DNA-markers has a range 
of potential applications in cattle 

production systems 

• Animal Identification and parentage     
identification 

• DNA testing for                            
genetic defects 

• Marker-assisted          
selection  

• Genomic-selection  

 – increase the accuracies of EPDS at   
 birth ??????? 
 



There are various companies offering 

DNA tests for marker-assisted 

selection/management in beef cattle  
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http://www.genmarkag.com/index.php
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Base = 635 (All Cow-Calf Operations)  

March 1, 2010 Beef Magazine Survey 
http://beefmagazine.com/genetics/beef-asked-answered-20100301 



DNA testing has been successfully used to 
test for simple (qualitative) traits – genetic 
defects, coat color, polled/horned 
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If you breed a curly calf carrier cow (AMC)    
to an curly calf free bull (AMF), what is the 
chance that the offspring will be stillborn      

as a result of being curly calf?  
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 Meat Tenderness 

 Quality Grade (Marbling) 

 Beef Cattle Feed Efficiency 

 Yield Grade 

 Fat thickness 

 Ribeye area 

 Average Daily Gain 

 (Heifer pregnancy rate, stayability, calving ease, 
docility) 

DNA tests also exist for traits that are 

controlled by many genes – DNA tests 

currently involve tens to 50,000 SNPs 
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http://us.igenity.com/pdfs/forms/Igenity%20Results%20Key%20Beef.pdf 

Profile versions : Multibreed (based on ? # of SNPs) 

               : Angus1 (have to submit samples to AAA) 

     Coming soon  : Angus2 (SNPs selected based on 50K data) 
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http://www.angus.org/AGI/GenomicEnhancedEpdsFactSheet.pdf 



USD$ 



Lead Today with 50K 

1.  Birth weight 

2.  Weaning weight  

3.  Weaning maternal (milk) 

4.  Calving ease direct 

5.  Calving ease maternal 

6.  Marbling 

7.  Backfat thickness    

8.  Ribeye area  

9.  Carcass weight  

10.  Tenderness 

11.  Postweaning average daily gain 

12.  Daily feed intake  

13.  Feed efficiency (net feed intake) 

50K SNP chip assays 

50,000 SNPs spread 

throughout genome 
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Cost per test 

     1-24   $129 

     25 +   $119 
Existing samples 

reanalyzed 

     1-24 $ 79 

      25+ $ 69 





 Tru-Marbling™  

 Tru-Tenderness™  

 Tru-Back Fat™  

 Tru-Rib Eye™  

 Tru-ADG™  

 Tru-Yield Grade™  
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TRAIT 
Igenity 
Profile  

Pfizer 
50K MMI 

Average Daily Gain X X X 
Net Feed Intake  X 
Dry matter intake  X 
Residual feed intake X 
Tenderness  X X X 
Calving Ease (Direct)  X 
Birth weight  X 
Weaning Weight  X 
Yearling Weight X 
Calving ease (maternal)  X X 
Milking Ability X 
Heifer pregnancy rate X 
Docility   X 
Stayability X 
Carcass weight X 
Backfat thickness  X X X 
Ribeye area X X 
Marbling score  X X X 
Yield Grade  X X 
Percent Choice X 

COST $58-78  $69-129 $65/145 
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Multibreed version 2008 



1. Yes 

2. No 

Do you feel that you have a good understanding 
of the genomic (DNA) information being offered 
by some seedstock suppliers?  
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Base = 635 (All Cow-Calf Operations)  

March 1, 2010 Beef Magazine Survey 
http://beefmagazine.com/genetics/beef-asked-answered-20100301 



 Multigenic marker panels are the norm 

 Number of traits, markers and versions of tests are 
growing exponentially 

 Breed-specific panels (Angus) being marketed 

 Companies looking to expand breed coverage 

 Multiple different reporting systems (1-10, GPD, MVP, 
MBV), requires choice between marker data and EPDs 

 Dual sources of information encourages the use of DNA 
results as a sales rather than a genetic improvement tool 

 There is a need for “Marker-Assisted EPDs” 

 Angus association has prototyped this with carcass traits 

Where we are in 2010 
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Which do you think is Matt 
Spangler’s dog?  
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