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Experiences with implementation of Single 
Step at American Angus – 1 year in

BIF 2018 – Genomics and Genetic Prediction Workshop – Loveland CO

Stephen Miller, Genetic Research Director

• For-profit, wholly-owned subsidiary 
of the American Angus Association
– Four geneticists

– Seven customer service 
representatives

• Deliver genetic evaluation services to the 
American Angus Association, and five 
other breed organizations
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Trump’s First Year –Great American Eclipse –Houston Strong -
Angus and Single Step –Western WildFires –and More
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July 5 - 2017

July 8 - 2017July 14 - 2017

Thanks Troy for 
some Fair and 
Honest Reporting

Communication
Communication
Communication

Enhancements to Angus Evaluation 
on 7/7/17

• Single Step genomics
• Improved models for carcass 

traits
• Additional genotypes and 

data
• Updated heritability and 

genetic correlation estimates
• Annual update of economic assumptions for $Values
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Single 
Step

Any Genetic Evaluation is Only as Good as 

the Data Behind it
• 8.2M birth weights
• 8.9M weaning weights
• 4.4M post-weaning gain records
• 1.6M heifer calving ease scores
• 119K carcass records
• 2.0M ultrasound records
• 22K individual intake records
• 276K docility scores
• 68K heifer pregnancy observations
• 212K mature cow weights
• 14K Foot Score
• 501K Genotypes

As of 06/16/2018

Genotype Database has Doubled in 
96 Weeks

0
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2 00 00 0
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500,879
06/16/18

Adding 3,093 samples per week 
since November 2017

Why Does the Phone Ring?

How can two 
flushmates be this 
different on EPD? 
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The Power in the Pedigree

• 22 Million Strong

PGS

S

PGD

X

MGS

D

MGD

The Power in the Pedigree

X Sire Dam PGS PGD MGS MGD
X 1 0.5 0.5 0.25 0.25 0.25 0.25

Sire 0.5 1 0 0.5 0.5 0 0
Dam 0.5 0 1 0 0 0.25 0.25
PGS 0.25 0.5 0 1 0 0 0
PGD 0.25 0.5 0 0 1 0 0
MGS 0.25 0 0.25 0 0 1 0
MGD 0.25 0 0.25 0 0 0 1

Famous A matrix – The magic behind EPDs

PGS - Semen PGD - Egg

Sire

PGS - Semen PGD - Egg

Sire
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PGS - Semen PGD - Egg

Sire

PGS - Semen PGD - Egg

Sire

PGS - Semen PGD - Egg

Calf1

Sire

PGS - Semen PGD - Egg

Calf1

Sire
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PGS - Semen PGD - Egg

Calf1

Sire

PGS - Semen PGD - Egg

Calf1

Sire

PGS - Semen PGD - Egg

Calf1

Sire

Calf2

PGS - Semen PGD - Egg

Calf1

Sire

Calf2
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PGS - Semen PGD - Egg

Calf1

Sire

Calf2

PGS - Semen PGD - Egg

Calf1

Sire

Calf2Calf3

There is variability across the 
chromosome in the same animal

Sire Rank whole 
Chromosome

Rank Top Half Rank Bottom Half

All Good 1 6 9
Top Good 51 7 167
Bottom Good 58 187 1
All Bad 183 171 184

Top 193 Sires with genotypes ranked 1-193 for Birth Weight DGV based on 
whole Chromosome (6), top half and bottom half. 

Range among 
Full-Sibs has been 

known for a
VERY long time

Gregor Mendel
1822-1884 “Mendelian” Sampling
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Variation the root of
all progress

0
0.01
0.02
0.03
0.04
0.05
0.06

54 57 60 63 66 69 72 75 78 81 84 87 90 93 96 99 10
2

Distribution of Birth Weight - Bull Calves
BW Heritability 0.43

Envi ronment Genet ic

Variation the root of
all progress
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Source of Variation

S ire D a m M e nd e lia n  S a m pl in g

Variation in BW EPD – ET progeny 

• 646 ET from commercial recipients –
centered on +2 parental average
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I mate a +2 
dam to +2 
sire and 

progeny is 
+5,… really?
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What does theory and Mendel say is 
possible?

• 1,000 simulated progeny
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More range in “True 
EPD” possible than 

observed in EPD

Two ET Full sibs 505 and 510

Tag 505 BW EPD 1.6
Tag 510  BW EPD 2.5
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Top side of 
Sire 
pedigree

Expected 
Relationship of 
Schearbrook
Shoshone to 
calf?

Expected Relationship of Schearbrook
Shoshone to calf?

1/2
1/4

1/8

1/16

1/32

1/64

Ancestor BW EPD Gen1Gen2 Gen3Gen4 Gen5
Expected 

G FS Diff
prop from 
expected

G A R Grid Maker 5.5 4 0.0625 0.0297 0.48
Ideal 1418 of 8103 4286 5 6 0.0156 -0.0161 1.03
Rito 2100 G D A R 4.6 6 0.0156 0.0332 2.13
Schearbrook Shoshone 4.3 5 6 8 0.0508 0.0110 0.22
V D A R New Trend 315 3.5 4 6 7 0.0859 0.0367 0.43
B/R New Frontier 095 2.9 2 0.2500 -0.0093 0.04
G D A R Traveler 044 2.4 5 0.0313 -0.0206 0.66
B/R Ruby 1224 2.3 3 0.1250 0.0517 0.41
Boyd New Day 8005 2.1 3 0.1250 0.0150 0.12
Altune of Conanga 6104 2 4 0.0625 -0.0059 0.09
B/R New Design 036 1.5 3 5 5 0.1875 0.0326 0.17
P S Power Play 1.4 6 6 6 8 9 0.0527 -0.0053 0.10
N Bar Emulation EXT 1.4 6 0.0156 0.0055 0.35
G A R Precision 1680 1.2 3 6 6 0.1563 -0.0361 0.23
Riverbend Blackbird 
4301 1.1 3 0.1250 -0.0047 0.04
Connealy Dateline 0.7 3 5 0.1563 -0.0457 0.29
V A R Reserve 1111 0.7 1 0.5000 0.0217 0.04
S A F Fame 0.6 6 0.0156 -0.0016 0.10
S A F Focus of E R 0 5 0.0313 -0.0152 0.48
Q A S Traveler 23-4 -0.9 6 6 7 7 0.0469 -0.0244 0.52
Tehama Bando 155 -1.5 4 5 0.0938 -0.0342 0.36
Band 234 of Ideal 3163 -1.6 5 6 0.0469 -0.0230 0.49
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Ancestor BW EPD Gen1Gen2 Gen3Gen4 Gen5
Expected 

G FS Diff
prop from 
expected

G A R Grid Maker 5.5 4 0.0625 0.0297 0.48
Ideal 1418 of 8103 4286 5 6 0.0156 -0.0161 1.03
Rito 2100 G D A R 4.6 6 0.0156 0.0332 2.13
SchearbrookShoshone 4.3 5 6 8 0.0508 0.0110 0.22
V D A R New Trend 315 3.5 4 6 7 0.0859 0.0367 0.43
B/R New Frontier 095 2.9 2 0.2500 -0.0093 0.04
G D A R Traveler 044 2.4 5 0.0313 -0.0206 0.66
B/R Ruby 1224 2.3 3 0.1250 0.0517 0.41
Boyd New Day 8005 2.1 3 0.1250 0.0150 0.12
Altuneof Conanga6104 2 4 0.0625 -0.0059 0.09
Average 0.08 .01 0.15

Calf with higher BW EPD is 
15% MORE related to the 
higher BW EPD Ancestors

Ancestor BW EPD Gen1Gen2 Gen3Gen4 Gen5
Expected 

G FS Diff
prop from 
expected

N Bar Emulation EXT 1.4 6 0.0156 0.0055 0.35
G A R Precision 1680 1.2 3 6 6 0.1563 -0.0361 0.23
Riverbend Blackbird 
4301 1.1 3 0.1250 -0.0047 0.04
Connealy Dateline 0.7 3 5 0.1563 -0.0457 0.29
V A R Reserve 1111 0.7 1 0.5000 0.0217 0.04
S A F Fame 0.6 6 0.0156 -0.0016 0.10
S A F Focus of E R 0 5 0.0313 -0.0152 0.48
Q A S Traveler 23-4 -0.9 6 6 7 7 0.0469 -0.0244 0.52
Tehama Bando 155 -1.5 4 5 0.0938 -0.0342 0.36
Band 234 of Ideal 3163 -1.6 5 6 0.0469 -0.0230 0.49

Average 0.12 -.02 -.13

Calf with higher BW EPD is 
13% LESS related to the 
lower BW EPD Ancestors

Main Points

• 7/7 was an improvement

• All about relationships
– Pedigree
– Genomics
– Mendelian sampling

• Models are Important
– Pre-selection
– Correlated response

• More rapid progress 

Questions/Discussion
D an  W. M oser, P h .D . A G I P resid en t
d m oser@ an gu s.org          816-383-5196

K elli R etallick , M .S . G en etic S ervice  D irector
k retallick @ an gu s.org          816-383-5190

S tep h en  M iller, P h .D . G en etic R esearch  D irector
sm iller@ an gu s.org 816-383-5157


