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GENOMICS:
A  New Era in Beef Cattle Selection and 
Breeding.



Outline

• Why Genetics? Why now?

• Simply Inherited Traits

– Genetic Conditions

– Coat Color 

• Parentage

• Performance Traits

– GeneSTAR® 

– HD 50K for Angus

• Sample Collection



Why Genetics – The Challenge

e: Food Economics and Consumer Choice (Simmons 2008)



Please rank these sires based on visual 
appraisal for structural soundness, 
composition, body type and overall eye 
appeal.



Which sire is a carrier of one or more 
simple recessive genetic defects?



Which sire has the greatest genetic 
potential to sire calves that excel in 
marbling (quality grade)?



Advancements in Cattle 
Evaluation

Visual appraisal
Pedigree information
Parentage verification 
Performance data
EPDs and accuracies
Multi-breed, international evaluation
Economic selection indexes
DNA tests for simple recessives
Targeted marker panels
High-Density marker platforms
GE-EPDs and accuracies 
GE-Indexes for simplified and dependable 
multiple trait selection



HOW DO YOU IDENTIFY 
CARRIERS OF SIMPLE 
RECESSIVES?



Simply-Inherited Traits
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Carrier sire

Offspring:
25% normal, 50% carriers, 25% affected

Offspring:
50% normal, 50% carriers,



How Do You Identify Carriers of
Simple Recessives?

Historic – Progeny Test

0 normal calves needed, out of known 
arrier cows with no affected progeny, 
or 99.9% certainty that a sire is free of 

genetic condition



How Do You Identify Carriers of
Simple Recessives?

Historic – Progeny Test

0 normal calves needed, out of known 
arrier cows with no affected progeny, 
or 99.9% certainty that a sire is free of 

genetic condition

Today – DNA Test



Benefits of Parentage Determination

• Verify A.I. sires and donor dams

• Pedigree Integrity

• Accurate Genetic Evaluation

• Manage defects

• Maintain hybrid vigor

C l t ti



Tracking Performance with Sire-
Trace

• Identify the most and least prolific sires

• Track down the most and least productive 
sires

• Replacement heifers with known sire 
parentage
– Retain daughters of sires with the most 

appropriate predicted genetic merit for maternal

Match Sires to Offspring to 
Improve Future Calf-Crops



Research Shows
Value of Sire
Identification

Studies demonstrate that the 
difference between the best and worst 
sires can mean thousands of dollars 
earned – or 
lost – throughout their breeding lives

 3 to 32: range of calves per sire
 $78.53: a single-year difference in 

progeny carcass value between the 
three best sires and three worst sires

 $5,800: lifetime difference in progeny 
carcass value between the three 
best sires and the three worst sires

Each Group Consists of Three Sires. 
The Carcass Value is the Average of 

All Calves by All Three Sires
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Marker 1 Marker 2 Marker 3

ogeny AA TT GG

re 1 AA TC GG

re 2 AG TC CC

How Parentage Verification 
Works



GENOMIC PREDICTIONS FOR 
PERFORMANCE TRAITS



Phenotype

“Environment”
(non-genetic) Genetics

Known
Adjustments)

Unknown
(Groups)

Non-additive
(Hybrid Vigor)

Additive
(EPDs & MBVs)

Expected
Progeny

Difference

Molecular
Breeding

Value



Response to Selection

How Early Can Superior
Animals Be Identified?



Slide 19

A4 Explainations for accuracy and intensity - similar to what's provided for generation interval - are 
missing in this version versus the original.
ANDERK33, 1/28/2011



EPDs Based on Progeny Performance Reflect GENE SAMPLING

Why Do We Need More 
Information?

nt averages of current EPDs

rait BW WW Milk YW SC

s Calves* 4.4 36 19 63 .76

As calves, full sibs share the same pedigree EPD profile

C Rancher -.5 19 22 38 .62

.96 .94 .91 .92 .89

C Stockman 8.5 41 12 80 1.02

.95 .93 .91 .90 .84



Product Profile

• GeneSTAR® includes:
– Feed Efficiency
– Marbling 
– Tenderness
– Homozygous Black
– Palatability Index

• Effective in Any Breed



Palatability Zones

For Ease of Interpretation, animals are categorized into 
Palatability Zones based on index scores:

• Scores Above 355
• Top 20% of Animals

• Scores Between 100 & 355
• Middle 60% of AnimalsAcceptable

• Scores Below 100
• Bottom 20% of AnimalsMarginal
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Bos Indicus & Indicus 
Influenced

Continental British Wagyu

Palatability Index Ranges 
by Breed Type

Min. -16

Min. -454 Min. -258
Min. -347

Max. 775Max. 848

Max. 597Max. 638

Avg. 82
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Superior Palatability Zone
Acceptable Palatability Zone
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Use of GeneSTAR MVP for Feed 
Efficiency

• Bull A FE MVP: -1.0
• Bull B FE MVP: +1.0
• Difference: -2.0 lbs/day
• ½ passed to offspring: 

-1.0 lbs less feed/day

180 days on feed X -1.0 lbs feed/day = 

180 lbs less feed/head



1989

2008

2004

1 marker
(Marbling)

2006

11 markers
(Feed Efficiency, 

Marbling, 
Tenderness)

7 markers
(Marbling, 

Tenderness)

High-Density 
50K Panel 

2010

2009

Pfizer Animal 
Genetics

2011

Technology Advancement

56 markers
(Feed Efficiency, 

Marbling, Tenderness)



AT&T – 3G Broadband CoverageVerizon Wireless – 3G Broadband Coverage

It’s All About Coverage



Secured AAA Member Site

Traits – HD 50K % Ranks

 Calving Ease Direct
 Birth Weight
 Weaning Weight
 Average Daily Gain
 Yearling Weight
 Dry Matter Intake
 Residual Feed Intake*
 Calving Ease Maternal
 Milking Ability
 Carcass Weight
 Fat Thickness
 Ribeye Area
 Marbling Score
 Tenderness

*Residual Average Daily Gain EPD



GE-EPDs Powered by HD 50K

More Coverage Means

More explained 
genetic variation for 
more traits

More dependable 
GE-EPDs for 
selection, mating and 
marketing 



More Informed Breeding 
Decisions Sooner

BW WW YW MA CW MS REA

Pedigree 
EPD

2.2 40 77 21 15 .73 .30

HD 50K
% Rank

79% 14% 5% 2% 1% 1% 1%

Expected 
Change

↑ ↑ ↑ ↑ ↑ ↑ ↑

High Acc
EPD

4.0 52 99 30 32 1.21 .64

High Acc
% Rank

85% 20% 15% 5% 3% 1% 2%
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1989

2008

2004

1 marker
(Marbling)

2006

11 markers
(Feed Efficiency, 

Marbling, 
Tenderness)

7 markers
(Marbling, 

Tenderness)

GE-EPDs Powered 
by HD 50K

Breed-
Specific 

Genomic-
Enhanced 

EPDs

High-Density 
50K Panel 

2010

2009

Pfizer Animal 
Genetics

2011

Technology Advancement

56 markers
(Feed Efficiency, 

Marbling, Tenderness)



Sources of information for EPDs

Pedigree
Information

Individual 
Performance 

Data

Progeny 
Performance 

Data
Genomic

Predictions

Genomic-Enhanced EPDs, 
Accuracies and Indexes 

Powered by HD 50K

Time, 
Money and 
Opportunity 

Costs



AAA EPD/Pedigree Lookup - Public 
Site

Traits – HD 50K

 Calving Ease Direct
 Birth Weight
 Weaning Weight
 Average Daily Gain
 Yearling Weight
 Dry Matter Intake
 Residual Feed Intake
 Calving Ease Maternal
 Milking Ability
 Carcass Weight
 Fat Thickness
 Ribeye Area
 Marbling Score
 Tenderness



HD50K Accuracy and Progeny 
Equivalents

AVG 50K 
Change in ACC 

from 0.05

Progeny
Equivalent

BW .25 8

WW .23 16

YW2 .27 20

RADG3 ,27 13

Milk .15 13

CW .17 7

MARB4 .24 12

RE4 .23 9

FAT4 .23 11

2 – ADG
3 – DMI
4 – carcass 
progeny, not 
scanned progeny 
(scanned 
progeny 
equivalent closer 
to 30-40



Sample Collection

Hair Follicles

At least 25 follicles with bulbs intact 

FTA cards (HD 50K preferred)
Whole blood in purple-top tubes

Semen

Thawed – one or two units

Blood



For More Information…

www.pfizeranimalgenetics.com
or call

1.877.BEEF DNA



Tonya Amen
tonya.amen@pfizer.com

970-580-0198

Thank You For Your 
Time!



More Accurate Selection
Non-parent YW EPD

MVP Enhanced YW-EPD

P
os

si
bl

e 
C

ha
ng

e 
–

Y
W

 E
P

D

YW Accuracy



The HD 50K vs. IP Challenge

• 60 A.I. sires with progeny-proven EPDs from 
over 68,000 progeny in over 27,000 groups with 
HD 50K and Profile predictions

Progeny-Proven, 
High Accuracy EPDs 
from Angus A.I. Sires



Proportion of Explained Differences

Example - Proportion of variation in progeny-
proven EPDs explained by genomic 

predictions 

30%

70%

Explained Unexplained



HD 50K vs. IP – Weaning Weight

Weaning Weight Direct

Igenity

Weaning Weight EPD and IP
(62 A.I. sires - average EPD accuracy = .74)

R2 = 0.0621
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HD50K

• Notably more dependable ranking
• Better identification of outliers – curve‐
benders, elite maternal and carcass 
sires

• Impacts accuracy, intensity and 
generation interval

• Updatable without re‐test
• Parentage included!



RESIDUAL AVERAGE DAILY GAIN (RADG)
EPDs Before and After HD 50K



RADG - HD 50K Enhanced Accuracy 
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RADG - HD 50K Enhanced EPD
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