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 What is “DNA” getting used for?  

 Markers for marbling 

 Markers for tenderness  

 Paternity testing in multiple sire bull 
pastures  

 What else is coming along?  

 

OVERVIEW 
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Commercial companies are now offering 
DNA markers for use in Marker-Assisted 

Selection (MAS) for given traits 

Marker-assisted selection is 
the process of using the results of 

DNA testing to assist in the 
selection of individuals to become 
parents in the next generation.  

http://www.genaissance.com/index.html
http://www.genmarkag.com/index.php
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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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Current applications:  
Marker-assisted selection  

 

 Testing for genetic defects e.g. BLAD 

 Testing for single gene traits e.g. coat 
color 

 Marker-assisted selection for multigenic 
or quantitative traits                          
e.g. tenderness 
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Traits that are most likely to 
benefit from MAS (descending order) 

 Simply inherited genetic 
defects,  

 carcass quality and 
palatability attributes, 

 fertility and reproductive 
efficiency, 

 maintenance requirements  
 carcass quantity and yield, 
 milk production and 

maternal ability, and 
 growth performance. 
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Quantitative traits with markers 
currently commercialized or under 

development 

 Meat Tenderness 

 Quality Grade (Marbling) 

 Beef Cattle Feed Efficiency 

 Meat Yield 

 Disease Resistance 

 Dairy Form 

 Milk and Milk Component Yield 



Animal Biotechnology and Genomics Education  Van Eenennaam 3/8/2007 

Validation  

 Prior to moving genetic markers from 
discovery populations to 
commercialization, it is important to 
validate their purported effects on the 
trait of interest in different breeds and 
environments, and assess them for 
correlated responses in associated traits  
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http://www.nbcec.org/nbcec/ 
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Validated tests currently on the US 

market for qualitative beef traits  

Name                  Trait     Desired 

       Genotype 
 

• GeneSTAR®  Quality Grade      **** 
 

• GeneSTAR®  Tenderness          ****** 
 

• Igenity  Tenderness       “10” 
  Tender GENE 
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Selection for Marbling  

 Progeny from Angus bulls with 
high (>.4) and low (< -0.16) 
EPDs for marbling were 
compared. 74% of high 
offspring graded choice versus 
47% of low EPD offspring. 

Vieselmeyer, B. A., R. J. Rasby, B. L. Gwartney, C. R. Calkins, R. 
A. Stock, and J. A. Gosey. 1996. Use of expected progeny differences 
for marbling in beef: I. Production traits. J Anim Sci. 74:1009-1013. 



Animal Biotechnology and Genomics Education  Van Eenennaam 3/8/2007 

Selection for Tenderness 

$ 
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Summary to date 

 Markers are not a replacement of EPDs – they 
only explain some of the variation in the trait 

 Good genetics will never overcome poor 
management (environment) 

 MAS is likely to accelerate genetic progress in 
some traits better than others 

 Ensure you weigh the cost and benefits of 
using MAS in your production system just as 
you would with any other input 
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11 Marker Panel ($65) 
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 128 Marker Panel ($145) 
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Should I use DNA-based marker-assisted 
selection in my breeding program? 

The increased economic returns from 
greater genetic gain as a result of 
using the markers must outweigh 
the cost of genotyping 

 

Translation 

 “will marker assisted selection 
make you money ?”  
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Marker-Assisted Selection (MAS) 

Assisted - To give help or support to, 
especially as a subordinate or 
supplement; aid 

 

Driven - Powered, operated, or 
controlled; to exert inescapable or 
coercive pressure on   

Marker-Driven Selection (MAD) 
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Marker-Driven Selection (MAD) 
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Marker-Assisted Selection (MAS) 
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PATERNITY ANALYSIS IN A LARGE 
COMMERCIAL CATTLE RANCH SETTING 

Alison Van Eenennaam 
Cooperative Extension Specialist  
Animal Biotechnology & Genomics  
alvaneenennaam@ucdavis.edu 
 

Daniel J. Drake 
M. Cecilia T. Penedo 

University of California, Davis 
 

http://animalscience.ucdavis.edu/animalbiotech/ 

mailto:alvaneenennaam@ucdavis.edu
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bp 
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AA AT TA TT 
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Microsatellite loci 
can have upwards of  

10 alleles – better 
able to exclude; $ 

SNP loci have two 
alleles – so only 

homozygotes are 
informative; $ 
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Prather Ranch – Macdoel  
Northern California   
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2004 Trial Conducted  
4/30-5/1/2004 

 Blood collected on FTA cards 
293 calves   

Total of 16 bulls  
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Number of offspring sired by 
16 mature herd bulls (2004) 
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2005 Trial Conducted  
4/20-5/21/2005 

 Blood collected on FTA cards 

624 calves   

Total of 27 bulls  
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MANX 
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Bull output varies a lot ! 

Calf Output per Bull
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RESULTS OF THE EPD 
ANALYSIS 
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STR PANEL SNP PANEL
HERD BULLS AdjWW EPD AdjWW Acc Equiv prog Act prog Rank HERD BULLS AdjWW EPDAdjWW Acc Equiv prog Act prog Rank

1-8 13.5 0.32 19.0 19 1 1-8 8.8 0.31 20.7 37 1

4-1 5.6 0.36 25.0 25 2 4-1 4.0 0.34 24.6 33 6

8-1 4.6 0.28 15.3 18 3 8-1 1.9 0.21 12.5 28 11

6-1 2.5 0.34 22.0 22 4 6-1 3.2 0.29 18.7 31 7

4-2 1.3 0.33 21.0 21 5 4-2 -2.4 0.21 16.1 73 17

1-1 0.9 0.11 4.0 4 6 1-1 3.1 0.11 7.1 23 9

2-1 0.4 0.30 17.0 17 7 2-1 -0.6 0.29 21.3 59 14

4-3 -1.6 0.39 29.0 29 8 4-3 -0.6 0.32 25.9 91 13

3-1 -3.2 0.46 46.0 46 9 3-1 -2.8 0.40 38.2 87 19

4-5 -3.7 0.49 57.0 57 10 4-5 -1.8 0.41 43.3 69 16

2-2 -4.5 0.09 3.0 3 11 2-2 -6.6 0.24 21.7 171 22

6-2 -5.6 0.41 33.0 33 12 6-2 -2.5 0.37 30.9 58 18

4-4 -7.1 0.43 38.0 38 13 4-4 -6.6 0.38 33.1 58 23

3-2 -7.6 0.30 17.0 17 14 3-2 -13.8 0.28 17.6 29 25

4-6 -8.1 0.24 12.0 12 15 4-6 -4.9 0.15 12.8 63 20

3-3 -14.3 0.45 42.7 43 16 3-3 -17.6 0.44 43.4 55 26

2-3 -22.1 0.19 8.0 8 17 2-3 -20.4 0.21 14.2 66 27

1-6 . . . . . 1-6 6.7 0.07 3.8 21 2

1-11 . . . . . 1-11 6.3 0.10 8.4 44 3

1-7 . . . . . 1-7 4.7 0.11 8.8 59 4

1-9 . . . . . 1-9 4.7 0.10 6.3 27 5

1-2 . . . . . 1-2 3.1 0.14 9.8 87 8

1-4 . . . . . 1-4 2.6 0.02 2.4 25 10

1-5 . . . . . 1-5 1.8 0.10 4.5 14 12

5-1 . . . . . 5-1 -0.7 0.03 1.3 5 15

1-10 . . . . . 1-10 -4.9 0.07 6.6 64 21

1-3 . . . . . 1-3 -8.7 0.07 3.3 15 24

AI SIRES AI SIRES

AISIRE - 1 14.1 0.31 19.0 19 1 AISIRE - 1 7.6 0.22 15.3 40 3

AISIRE - 2 14.0 0.28 15.0 15 2 AISIRE - 2 15.2 0.22 15.9 70 1

AISIRE - 3 9.2 0.23 11.0 11 3 AISIRE - 3 8.0 0.22 13.1 43 2

AISIRE - 4 7.5 0.26 14.0 14 4 AISIRE - 4 6.4 0.18 12.2 46 5

AISIRE - 5 4.4 0.31 18.0 18 5 AISIRE - 5 5.1 0.29 19.5 32 6

AISIRE - 6 1.5 0.24 12.0 12 6 AISIRE - 6 -1.2 0.22 11.5 19 7

AISIRE - 7 -7.4 0.13 5.0 6 7 AISIRE - 7 -1.5 0.13 7.8 41 8

AISIRE - 8 . . . . . AISIRE - 8 6.5 0.03 5.4 81 4  

RESULTS OF WW EPD ANALYSIS 
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What can you do to optimize your 

success with paternity identification ?  

1. Run young bulls in different pasture to mature bulls 

2. Ideally run DNA tests on all bulls before breeding and 
sort them into breeding groups on the basis of test 
results (i.e. maximize genotype diversity among bulls); 
minimally separate related bulls into different pastures. 

3. Make sure all potential sires are tested – keep in and 
out dates if you add/remove bulls or if you see a bull 
where he should not be; to the extent possible exclude 
bulls that had no possibility of siring any calves.  

4. Keep the number of bulls per breeding group/pasture 
as small as is feasible – as that raises the percentage 
of calves that will be assigned to a single sire 
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This year we are bleeding the 
bulls at BSE - BEFORE they 

go out with the cows !  
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This is a young industry.... 
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An animal is born and tagged... 

http://www.agnr.umd.edu/Newsletters/Graphics/chip-black-center.jpg
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a SNP panel run on the DNA.... 

DNA from uniquely IDed calf will be run 
through a 100 SNP panel of DNA- markers 
 • unique permanent genetic fingerprint, 
• genetic tests for 100 markers linked to         
   economically relevant traits, and to 
• confirm parentage.   
Genotype data then stored for  
future traceback of products  
derived from that animal,  
and incorporated into herd  
and breed EPD calculations. 
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...and animal is then managed 
according to genetic potential. 

Results are used to make decisions regarding 

 Markets 

 Feeding strategies 

 Health product requirements  

 Breeding decisions – guide selection and 

replacement choices . Which bulls are producing good 
calves, no calves ? Which bull should be used with each 
heifer calf to maximize her offspring’s performance 
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Questions ?  


