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Genomic 
Approaches 
to Improve 
Grazing 
Distribution
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Status of Large Animal Genome Sequence and Tools
Item Cow Horse Sheep Goat Yak
Reference genome √ √ √ √ √
Additional animals sequenced √ √ √ √
50K SNP-chip √ √ √ √
HD SNP-Chip √ √
Other SNP-Chips √
Functional information on SNP-Chip √
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Evolution of EPD models for beef cattle: 

1. Animal (pedigree)
2. M ulti-trait
3. M ulti-breed
4. gEPD (genome enhanced)

a. M olecular breeding value

b. Genomic relationship matrix

±Value (accuracy)
-lo

gP
Chromosome

Supplement Figure 6. W hole genome analysis of LM area in Brangus heifers (n=874). Each spot represents the SNP effect 

on BovineSNP50. 

Why Genomics
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IV. Markers, variation and EPD accuracyBeneficial use of DNA technology will primarily 
be for genetic improvement of traits difficult to 
measure:

a. Feed efficiency 
b. Fertility
c. Health traits
d. Grazing distribution
e. Consumption traits
f.  etc. 
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Two terrain-use indices (Bailey et al. Range Ecol. Mgt. 68:142-149; 2015) 
Rough Index = Slope + Elevation
Rolling Index = Slope + Elevation + Distance from Water 

Bottom 
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Bailey et al. Range Ecol. Mgt. 68:142-149; 2015 
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Bailey et al. Range Ecol. Mgt. 68:142-149; 2015 

Rolling
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Chromosome Gene Function 

29 GRM5 
Locomotion, motivation, and spatial 

memory

17 MAML3
Regulation of  neurogenesis, myogenesis, 

etc.
8 RUSC2 Regulation of intracellular transport 
4 SDHAF3 Gluconeogenesis and carbon assimilation

12 SUPT20H Autophagy, gastrulation, and regulation of 
ER stress
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Candidate Genes from GWAS of Rough and Rolling Indexes

Bailey et al. Range Ecol. Mgt. 68:142-149; 2015 
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Implementation of Genetic Selection for Grazing Distribution to 
Make Cattle Grazing in the Western US More Sustainable (SW15-015)

NMSU = Derek Bailey, Michael Millard, Tatjana Mercardo, 
Maggie Gannon, Colt Knight (U of Maine – extension)

CSU = Courtney Pierce, Scott Speidel, Mark Enns, Milt Thomas

UC-Davis = Juan Medrano, Angel Canovas (Guelph)

UA = Larry Howery
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Locations for GPS Tracking of Cows

Bailey et al. Range Ecol. Mgt. 68:142-149; 2015 SW15-015
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D.W. Bailey, M.G. Thomas, T.N. Holt, M.B. Stephenson, R.M. Enns, and S.E. Speidel. 
2016. Relationship of pulmonary arterial pressure and terrain use of Angus cows 
grazing high altitude foothills rangeland. Livestock Sci. 190:76-80.
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560 1090 376

Angus Brangus
Number of single nucleotide 
polymorphisms (SNP) in 5 
candidate genes using sequence 
technology and 5 Candidate 
Genes. 

C.F. Pierce, D.W. Bailey, J.F. Medrano, A. Cánovas, S.E. Speidel, S.J. Coleman, R.M. Enns, and M.G. Thomas. 2018. Characteristics of grazing distribution traits in beef cattle for genotype-
phenotypes associations. Proc. 11th World Congr. Genet. Appl. Livest. Prod. 11:246. February 15, 
2018, Auckland, NZ.
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Simple Linear Regression Bayesian Approach 
Test individual SNP Test all SNP simultaneously 
Explain small fraction of genetic 
variance 

Account for larger portion of 
genetic variance 

Power of detecting associations is 
inversely related to the number of 
SNP tested

Power of detecting associations 
isn’t inversely related to the 
number of SNP tested
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C H R S N P 1

P o s t e r io r  

In c lu s io n  

P r o b a b i l i t y  

D is t a n c e  f r o m  

P r e v io u s ly  

Id e n t i f ie d  S N P  (M b )
D id  W e  V a l id a t e ?

4 B o v in e H D 0 4 0 0 0 2 8 2 5 6 1 .6 % 8 6 .3 N o

1 2 B o v in e H D 1 2 0 0 0 1 2 5 7 2 2 .1 % 2 0 .8 N o

1 7 B o v in e H D 1 7 0 0 0 0 5 3 1 1 2 .1 % - Y e s

2 9 B o v in e H D 2 9 0 0 0 0 7 6 1 5 2 .2 % 1 8 .9 N o

1S in g le  n u c leo tid e  p o lym o rp h ism  w ith  h ig h es t p o s te rio r in c lu s io n  p ro b ab ility  
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P r e v io u s ly  
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(M b ) D id  W e  V a l id a t e ?

4 A R S - B F G L - N G S - 6 3 2 2 3 1 .5 % 2 8 N o

1 7 B o v in e H D 4 1 0 0 0 1 3 0 0 8 2 .1 % 1 2 N o

2 9 B o v in e H D 2 9 0 0 0 0 6 3 3 4 2 .3 % 1 5  N o

1S in g le  n u c leo tid e  p o lym o rp h ism  w ith  h ig h es t p o s te rio r in c lu s io n  p ro b ab ility  
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• Issues obtaining accurate results when # of observations is small in 
comparison to # SNP (Van den Berg, 2013;  Yazdani and Dunson, 2015)

• Truncate the data to reduce # of markers
• Chose CHR29 because of gene function 
• # of markers:13,902 →50
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GS/GWAS

± BV

Fine Mapping 
Gene Discovery

Allele Variation

Whole Genome Genotyping
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Conclusions: 
1. Genetics of grazing distribution 

is complex (i.e., many traits, 
distance, slope, elevation). 

2. Polygenic.
3. Lots of work to do to translate 

genomic tools to industry!
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Questions
and 

Discussion


