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Evolution of EPD models for beef cattle: 5 /h!y 4(__zr'e'nomt’cs

1. Animal (pedigree)

2. Multi-trait

3. Multi-breed

4. gEPD (genome enhanced)

—logP

a. Molecular breeding value

b. Genomic relationship matrix
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:E V alu e ( a c c u I a c 5} ) Supplement Figure 6. Whole genome analysis of LM area in Brangus heifers (n=874). Each spot represents the SNP effect
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Beneficial 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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Rough, All Chromosomes

Two terrain-use indices (Bailey et al. Range Ecol. Mgt. 68:142-149; 2015) (Additive model)
Rough Index = Slope + Elevation
Rolling Index = Slope + Elevation + Distance from Water

-Log10P value

Average Hill climber
(=100) (>100)

Position

Bailey et al. Range Ecol. Mgt. 68:142-149; 2015
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Candidate Genes from GWAS of Rough and Rolling Indexes

Rolling
Chromosome  Gene Function

% . 29 GRMS Locomotion, motivation, and spatial

o { memory

=] Regulation of i i

E 7 MAML3 Regulationo neur:t%enems, myogenesis,
8 RUSC2 Regulation of intracellular transport
4 SDHAF3  Gluconeogenesis and carbon assimilation
12 SUPT20H Autophagy, gastrulation, and regulation of

——

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

Bailey et al. Range Ecol. Mgt. 68:142-149; 2015
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Implementation of Genetic Selection for Grazing Distribution to SAREJ Locations for GPS Tracking of Cows SARE
Make Cattle Grazing in the Western US More Sustainable (SW15-015) & . >
Bailey et al. Range Eool. Mpt. 68:142-149; 2015
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Angus Brangus
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Number of single nucleotide
polymorphisms (SNP) in 5
candidate genes using sequence
technology and 5 Candidate
Genes.
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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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Why Bayesian statistics?

Simple Linear Regression Bayeslan Approach
Test individual SNP Test all SNP simultaneously
Explain small fraction of genetic Account for larger portion of

ariancef . . ) genetic ariance .
ower of detecting associations is ower of detecting associations

inversely related to the number of  isn’t inversely related to the
SNP tested number of SNP tested
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Results: Rough Index

Results: Rolling Index

Posterlor Distance from
Inclusion Previously
CHR SNP1 Did We Validate?

Probabllity Identifled SNP (Mb)

4 BovineHD 0400028256 1.6% 86.3 No

12 BovineHD 1200012572 2.1% 20.8 No

17 BovineHD 1700005311 2.1% - Yes

29 BovineHD2900007615 2.2% 18.9 No

Distance from

Posterlor Previously
Inclusion |¢.M’&%‘; SNP
CHR SNP1 Probabllity Did We Validate?
4 ARS-BFGL-NGS-63223 1.5% 28 No
17 BovineHD4100013008 2.1% 12 No
29 BovineHD2900006334 2.3% 15 No

1Single nucleotide polymorphism with highest posterior inclusion probability

a0

1Single nucleotide polymorphism with highest posterior inclusion probability
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Region of Interest

. Truncate the data to reduce #

. Chose CHR29 beaseofgemfl.lﬂm
. #of markers:13,902 —
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Issues obtaining accurate results when # of observations is small in
corrpaﬂsonm#SN’(Vandee:g,ZOlB Yazdanl and Dunson, 2015)
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Results: region of interest

Posterior Distance from

Inclusion Previously

CHR SNP1 Probabllitv_ Identified SNP (Mb) Did We Validate?
29  BovineHD2900001972 54.9% - Yes
29  BovineHD2900001982 21.6% Yes

1Single nucleotide polymorphism with highest posterior inclusion probability
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Whole Genome Genotyping Conclusions:

‘ ? ’ # } # # ? # b ; ; 1. Genetics of grazing distribution '
PRRRRREnen

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

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

genomic tools to industry!

Questions
and

Discussion
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