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

Human &     

cattle genomes 

are 83% identical 

 



What is a Genetic Marker ?  
 

A DNA sequence 

variation that has 

been associated 

with a given trait in 

one or more 

populations 
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SNPs = Single nucleotide polymorphisms 

(pronounced SNIPS) 

SNPs are the most common and stable type of DNA 

marker in cattle and are ideally suited for automated, 

economical genetic testing 

CATGT 

CACGT 

...CATGT… …CACGT… 

½ ½ 

Carrier bull  



Animal Biotechnology and Genomics Education  Van Eenennaam 1/22/2010 

There are DNA-makers for 
simple (qualitative) traits 

 Genotype = phenotype 

–  Sex (male has XY, female has XX) 

–  Coat color  

–  Certain genetic diseases (e.g. AM) 

–  Double muscling 

–  Horns 
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 SIMPLE TRAITS 

e.g. Coat Color 

COMPLEX TRAITS 

e.g. Marbling 

     100 % 

GENETICS 

GENETICS 

ENVIRONMENT 
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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 complex traits that 

are controlled by many genes – to date DNA 

tests have involved 10-100 SNP markers 



Who has the best test for Marker 
assisted management (MAM) of feedlot 
cattle and what is it worth?  

 Marker assisted management (MAM) 
is the process of using the results of DNA-
marker testing to predict the future 
phenotype of the animal being tested and 
an application of MAM would be sorting 
individual cattle into management 
groups that are most likely to achieve 
specific end points (eg. Quality grade 
Choice or better).  

 Van Eenennaam 1/22/2010 



     The best science has to offer! 

     Let a Geneticist improve your Genetics! 

 

 

 

 

 

Our Test is 105% MORE Predictive than 

Any Other Test on the Market! 

Don’t get left behind! Test with the Best! 
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GENDER BENDER™ TEST  
USE: Sort pens into steers and heifers using 

the DNA-gender test – 100% accurate!!!!! 
 

 Do you have information to determine 

– Whether it is Possible?  

– Whether it is Practical? 

– Whether it is Profitable?  
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GENDER BENDER™ TEST  
USE: Sort pens into steers and heifers using 

the DNA-gender test – 100% accurate!!!!! 
 

 Do you have information to determine 

– Whether it is Possible?  

XX XY 



GENDER BENDER® TEST  
 Sort pens into steers and heifers using the 

DNA-gender test – 100% accurate!!!!! 
 

 Do you have information to determine 

– Whether it is Practical?  
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GENDER BENDER® TEST  
USE: Sort pens into steers and heifers using 

the DNA-gender test – 100% accurate!!!!! 
 

 Do you have information to determine 

– Whether it is Profitable?  
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CHOICE:SELECT SPREAD® TEST  
USE: DNA test to determine value of 

choice:select spread at time of finish!!!! 
 

 Do you have information to determine 

– Whether it is Possible?  

– Whether it is Practical? 

– Whether it is Profitable?  
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PRO-CHOICE® TEST  
USE: Sort cattle into different marbling 

score groups  
 

 Do you have information to determine 

– Whether it is Possible?  

– Whether it is Practical? 

– Whether it is Profitable?  
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 Is it possible?  
 

  Marbling score is ~ 37% genetic (h2=.37)  

  

 So even a test that is 100% accurate will 
only explain 37% of the variation 

PRO-CHOICE® TEST  
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MARBLING 

63% 

ENVIRONMENT 

37% 

GENETICS 



What two pieces of information are 
critical?  

  How much does genetics affect the trait? 

  How powerful is the test?  

 

     LETS LOOK AT A REAL LIFE EXAMPLE    

  

 

PRO-CHOICE® TEST  
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Explains 

70% of 

the 

genetic 

variation 

in 

marbling 

with 128 

markers 
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FOR MARBLING and 
TRU-MARBLING   

63% 

ENVIRONMENT 

37% 

GENETICS 

TEST 

ACCOUNTS 

FOR  70% 

OTHER 

GENES 
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Data presented by Bill Kolath, Cargill Meat Solutions, BIF 2009  

Characteristics of the four 
marker-assisted management 
sort groups 
  
 



PRO-CHOICE® TEST  
USE: Lets you sort cattle into different 

marbling score groups  
 

 Do you have information to determine 

– Whether it is Practical? 
 

     How will you use the information?  
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Possible Management Options 

- Different days on feed 

- Different cost rations 

- Different implant strategy 

- Target different markets  
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Best to worst spread 



PRO-CHOICE® TEST  
USE: Sort cattle into different marbling 

score groups  
 

 Do you have information to determine 

– Whether it is Profitable? 



Is it Profitable? 
 

If a DNA marker test is $10/head - to break 
even, the management measures 
implemented based on the DNA test 
results need to either save $10/head in 
costs or result in an extra $10/head 
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PRO-CHOICE® TEST  
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*Grid values based on a Choice/Select spread of $11; YG2/3 difference of 

$2.50; YG3/4 difference of $15 
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         New tests coming soon: 

       PRO-LIFE® TEST for feedlot survival 

       GOVENATOR® TEST for muscle growth 

       LEGALPOT TEST ® for antibiotic residue 

 avoidance 

       GLOBAL COOLER ® TEST for 

 minimizing green house gas emissions 

 



 

http://www.pfizeranimalgenetics.com/sites/PAG/aus/Documents/GeneSTAR_MVP_Presentation_AUS.pdf 



http://www.pfizeranimalgenetics.com/sites/PAG/aus/Documents/GeneSTAR_MVP_Presentation_AUS.pdf 
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IGENITY 

PROFILE 

TRAIT h2 
Igenity 

Profile  

 % 

Genetic 

Variation 

explained 

by test 

Average Daily Gain 0.28 X ? 
Residual Feed Intake 0.25 X ? 
Tenderness  0.37 X ? 
Yearling Weight 0.3 X ? 
Calving ease (maternal)  0.1 X ? 
Heifer pregnancy rate 0.13 X ? 
Docility 0.4 X ? 
Stayability 0.1 X ? 
Backfat thickness  0.36 X ? 

Ribeye area 0.4 X ? 
Marbling score  0.37 X ~ 15%* 
Yield Grade  0.4 X ? 
Percent Choice ?? X ? 
Carcass weight 0.39 X ? 
* MacNeil, M. D., J. D. Nkrumah, B. W. Woodward, and S. L. Northcutt. 2009. Genetic evaluation of 

Angus cattle for carcass marbling using ultrasound and genomic indicators. J. Anim Sci. In press 



  

FOR MARBLING and 
IGENITY PROFILE   

63% 

ENVIRONMENT 

37% 

GENETICS 

TEST  

15% 

OTHER 

GENES 

85% 

15% x 37% = 5.5% 

phenotypic variation 
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Cost per test 

     1-24   $129 

     25 +   $119 
Existing samples 

reanalyzed 

     1-24 $ 79 

      25+ $ 69 
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PFIZER 
ANIMAL 
GENETICS Trait h2 

% Genetic variation explained 
Pfizer 
MVP 

(2009) 

Australian 
Validation 

(2009) 

Pfizer 
50K 

(2010) 
Third party 
Validation?  

Average Daily Gain 0.28 30% 
Net Feed Intake  0.39 9% 0-6% 12% 
Dry matter intake  0.39 11% 
Tenderness  0.37 24% 2-30% 26% 
Calving Ease (Direct)  0.1 22% 
Birth weight  0.31 28% 
Weaning Weight  0.25 32% 
Calving ease (maternal)  0.1 40% 
Milking Ability 0.25 27% 
Carcass weight 0.39 29% 
Backfat thickness  0.36 40% 
Ribeye area 0.4 29% 
Marbling score  0.37 7% 0-4% 34% 
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Explains 100% of 

the genetic 

variation in 

marbling with 11 

markers 

100% accurate 



     The best science has to offer! 

     Let a Geneticist improve your Genetics! 

 

 

 

 

 

Our Test is 105% MORE Predictive than 

Any Other Test on the Market! 

Don’t get left behind! Test with the Best! 
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 “FILL IN THE BLANK” TEST  
Do you have information to determine: 

– Whether it is Possible? trait h2, % genetic 
variation explained, whose numbers? 

– Whether it is Practical? Can you use it to 
manage cattle in a useful way? 

– Whether it is Profitable? Does the added 
cost generate a return on investment? 



BOTTOM LINE 

 Does it work? 

 Is it useful? 

 Does it pay? 
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