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There are various companies offering 

DNA tests for marker-assisted 

selection in beef cattle 

http://www.genaissance.com/index.html
http://www.genmarkag.com/index.php


The past 

 Single marker tests 

 Genotypes reported directly (Stars or “TT”) 

 Validation asked “Is there an association          
between the marker and the target trait?” 

 



Igenity L 



A lot of detail about the marker 





A. L. Van Eenennaam, J. Li, R. M. Thallman, R. L. 

Quaas, M. E. Dikeman, C. A. Gill, D. E. Franke, M. G. 

Thomas. 2007. Validation of commercial DNA tests for 

quantitative beef quality traits. Journal of Animal 

Science. 85:891-900. 
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Data provided by R. L Quass, Cornell University  



The present 

 Multimarker tests for a few traits reported 
in a variety of formats (MVPs, MBVs, 1-10) 

 No tie between DNA test results and 
national genetic evaluation 

 Independent assessments suggest tests 
account for a small proportion of additive 
genetic variation – variable results 

 Results presented alongside EBVs  

 











Proportion of genetic variance explained by DNA-
tests that have been independently assessed by 
AGBU in Australia. The test was not predictive (p < 
0.05) of the target trait in cells that are not shaded. 

 

Population IMF% 

MSA 

Marble 

Score 

SF (kg) NFI (kg) 

1. Bos taurus 0.3% 1.7% 2.9% 6.2% 

2. Bos indicus 0.4% 0.9% 8.0% 5.4% 

3. Bos taurus 

x  Bos indicus 

0% 0% 1.6% 0% 

4. Bos indicus 

X Brahman 

1.5% 3.6% 29.9% 0% 
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Would you use a test that explains a 
proportion ranging from 0 to 0.15 of the 
additive genetic variation associated with 
the target trait, has a regression coefficient 
of 0.26 (±0.3),  and a p value of 0.001? 

1. Yes 

2. No 

3. Unsure 



The future 

 Panels with hundreds-thousands of 
markers for more traits derived from 50K 
data 

 ?????????? 
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Validation: Purpose is to estimate 

the correlation between the prediction 
and the true genetic merit. 
  

Training (Discovery) 

Validation 

Application 

r0 

r1 

Degree of genetic  
relationship between 
populations 
(ideally similar) 

Slide courtesy of Marc Thallman, US MARC 



Model for Applying  Whole 
Genome Selection to Beef Cattle 

Training: 

USMARC Cycle VII 

USMARC Ongoing GPE 

DNA Testing Companies 

Seedstock Field Data 

     (where applicable) 

Validation: 

2,000 Bull Project 

International Collaboration 

Application: 

Seedstock Breeders 

r0 

r1 
AI Sires: AN, HH, AR,  

SM, CH, LM, GV 

Base Cows:  

AN, HH, MARC III 

 

F1 Cows F1 Steers 

 

F1
2 Cows F1

2 Steers 

F1 Bulls 

Slide courtesy of Marc Thallman, US MARC 



2000 Bull Project 

 Collaborative Effort  
– Researchers  
– Breed Associations 

 Breed associations provided semen for DNA on 
influential sires 

 USMARC ran the 50K SNP chip on those 2,000 
sires 

 USMARC provides extensively phenotyped 
animals for use as training data set 

Slide courtesy of Marc Thallman, US MARC 



2,000 Bull Project: 
Number of Sires Sampled 

• Angus 

• Hereford 

• Simmental 

• Red Angus 

• Gelbvieh 

• Limousin 

• Charolais 

• Shorthorn 

• Brangus 

• Beefmaster 

• Maine-Anjou 

• Brahman 

• Chiangus 

• Santa Gertrudis 

• Salers 

• Braunvieh 

 

402 

317 

253 

173 

136 

131 

125 

86 

 

68 

64 

59 

53 

47 

43 

42 

27 

    2026 



Beef information nucleus (BIN) 
for Australian beef cattle breeds 

 Structured progeny test to measure BREEDPLAN traits 
(plus optional NFI, EQ and lifetime female reproduction)  

 DNA collected on all animals 

 Provides assessment populations for DNA markers 
relative to Australian breeds and production systems 

 Provides the information to enable combination of 
molecular data with pedigree and phenotypes to produce 
BREEDPLAN marker assisted EBVs (EBVMs) 

 Part of the CRC/MLA Strategic plan for DNA Marker 
commercialisation 

 MLA Donor Company is offering to match 50:50 funding 

 

 

 

 

 



CONCLUSIONS 

 Validation moving from a pass/fail association 
to an assessment of the correlation between 
the test results and true genetic merit.  

 Currently there is a paucity of phenotyped 
populations – worldwide 

  Beef information nucleus (BIN) has been 
proposed as a model to address this issue 
and develop BREEDPLAN marker assisted 
EBVs (EBVMs) for Australian breeds and 
production systems 




