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" GENOMICS:

A New Era in Beef Cattle Selection and
Breeding.
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« Simply Inherited Traits
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m - Parentage
« Performance Traits
— GeneSTAR®
— HD 50K for Angus

- Sample Collection



Why Genetics — The Challenge

Key Data
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the world population more food,' and of this food must come from
will require efficiency-improving technology’
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Please rank these sires based on visual

appraisal for structural soundness,
composition, body type and overall eye
abpeal.




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

; Evaluation
Visual appraisal
Pedigree information

Parentage verification

NA tests for simple recessives
Targeted marker panels
High-Density marker platforms
GE-EPDs and accuracies

GE-Indexes for simplified and dependable
kmultiple trait selection




HOW DO YOU IDENTIFY
CARRIERS OF SIMPLE
RECESSIVES?



Simply-Inherited Traits @B #rjmaleal

Carrier sire

mal dam Carrier dam

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




How Do You Ildentify Carriers of
Simple Recessives?
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Historic — Progeny Test

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

FHE BATTLE OF
BULL RUNTS
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Today — DNA Test

Testing for Arthrogryposis
Multiplex in your herd
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The Impact of AM
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Impeortance of

AM Testing

Testing of suspect animals b esental o
Keniifying carrior animais.
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Benefits of Parentage Determination

§irETmcE°}

* Verify A.l. sires and donor dams

Pedigree Integrity

Accurate Genetic Evaluation

Manage defects

Maintain hybrid vigor
k B
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Tracking Performance with Sire-
Trace

- ' ® Match Sires to Offspring to
Ire Improve Future Calf-Crops

* ldentify 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

k AannirAanriata Aradi~AftAA AAanARfIiA mAarit FAr mAAatArnal



Tracking Performance with Sire-
Trace

Research Shows
Value of Sire
Identification

Sire VRACE’

Studies demonstrate that the
difference between the best and worst
sires can mean thousands of dollars
earned — or

lost — throughout their breeding lives

e 3 to 32: range of calves per sire

e $78.53: a single-year difference in
progeny carcass value between the
three best sires and three worst sires

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

Dollars $

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

B Average carcass value of progeny + Number of progeny
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How Parentage Verification
Works

Marker 1 Marker 2 Marker 3




GENOMIC PREDICTIONS FOR
PERFORMANCE TRAITS

k



Phenotype

“Environment”

. Genetics
(non-genetic)

Known Unknown Non-additive Additive
djustments) (Groups) (Hybrid Vigor) (EPDs & MBVs)

Expected Molecular
Progeny + Breeding
Difference Value




Response to Selection
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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



Why Do We Need More
Information?

ait

Calves*

As calves, full sibs share the same pedigree EPD profile

| | | |
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PDs Based on Progeny Performance Reflect GENE SAMPLING
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Product Profile

« GeneSTAR® includes:
— Feed Efficiency
— Marbling
— Tenderness
— Homozygous Black
— Palatability Index
 Effective in Any Breed

GeneSAR’



Palatability Zones

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

Scores Above 355
Top 20% of Animals

e Scores Between 100 & 355

Acceptable |, \yidgie 60% of Animals

Scores Below 100
Bottom 20% of Animals




Palatability Index Ranges

) Breed Type

Acceptable Palatability Zone

Superior Palatability Zone
u Marginal Palatability Zone

00

00

Max. 638 Max. 597

00

00

/‘ Avg. 274

Max. 848

Max. 775

{ Avg. 458

00 /I Avg. 179 e
0 { o8z
Min. -16
00
00 , . Min. -347
Min. -454 Min. -258
00
Bos Indicus & Indicus Continental British Wagyu

Infliienced




Use of GeneSTAR MVP for Feed

Efficiency

=y -+ BUullAFE MVP:-1.0
{7 - Bull B FE MVP: +1.0

&  Difference: -2.0 Ibs/day
N

:_:;;‘__ + %2 passed to offspring:
.\ -1.0 Ibs less feed/day

" ey 180 days on feed X -1.0 |Ibs feed/day =
i 180 Ibs less feed/head



Technology Advancement @B sttt

High-Density
50K Panel

* P 56 markers ‘
Ge“eST(,R (Feed Efficiency,

Marbling, Tenderness)

11 markers
(Feed Efficiency,
Marbling,

- 7 markers
Tenderness)

A, 1 marker (Marbling,
I\ (Marbling) Tenderness)



It’s All About Coverage

Verizon Wireless — 3G Broadband Coverage




. Secured AAA Member Site
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—n AMERICAN ANGUS ASSOCIATION®— THE BUSINESS BREED
] 5201 Frecerck Averns « 1. Joseri, MO BAS0G - (B16) 363-5100 + i (915) 233-9709 * -k sngus@sngus.org .
Parformance Details as of 10120/2010, Express Angus Ranches - 167457, Tralts - HD 50K % Ran ks
- | Herd IDTatine: 2421E242, Bull Diam Assn Num: AAA 14119882 (NHF]
P Galf Asen Hun, BAA 14740749 [AWF-CAF-HHF] Sire Assn Murn: AAA 12557724 [AMF-GAF-RHF . ]
v Birth Date: 0210812004 ° Ca|V|ng Ease Direct
1 Production Maternal e Birth We|ght
cen | ew | ww | vw [ RADG | YH | SC | Doc | CEM | Milk | MkH | mw | MH | $EN . .
’ﬁ fce | mco | Acc | Acc | Acc | Acc| Acc | Ace | Ace | Acc | Mk | Acc | Ace S Wear"ng We|ght
~\§‘ 11 | 21 [ +q0 | +86 | +.36 [ +0 | +59] -4 | +9 |+21] 63 | -9 | -2 | +13.86
.\ &0 | o3 | mo|es| 36 |es| e | 71| 58| .65 | 180 | 67 | 68 ° Average Dally Gain
= Carcass . .
b o o G w e | e e Yearling Weight
< +2 +1.20 +.10 +.076 12 618 e Dry Matter Intake
54 61 £3 58 19 1460 .
- e Residual Feed Intake*
aluas
T sw 5F 56 $6 §1G 58 e Calving Ease Maternal
+33.11 +29.03 +32.65 +36.17 -3.52 +44,71 Lo L
e, e Milking Ability
/ DNA PROFILE SCORES - e Carcass Welght
g Rg;%hnw %12.:233005“” RFEL[ DML YH | SC | Doc | [HP [ CEM | Milk | MW [ MH | SN .
N 2 = 1 0 I R - | 21 5 e Fat Thickness
“ Ej::r ru'lzsh R'_IrE | F.;T Teﬁnd Caoler | BVD ° Rlbeye Area
A Results Recvd Date: 07/02/2010 [ Marbling Score
o [CED | BW [WW[ ADG | vw [RFL[ oW YA | SC [Doc|[HP] CEM [ Mik [t [MH ]S
; ) % | a4 3] 7 2 16l 51 2 1 4 [51[4] 4 [3]3 is B o TenderneSS
v - cw‘ Mgrb REE ! Fg'r Ts?r-d Color [ BYD : X )

=38 Resigual Average Daily Gain EPD



GE-EPDs Powered by HD 50K @B #rjmaleal

Coverage Means

o explained
genetic variation for
more traits

o dependable
for
selection, mating and
marketing

Other genomic tests can leave you in the dark.
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y ~ More Informed Breeding
=% Decisions Sooner
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Pedigree 2.2 40
EPD




L\ More Informed Breeding
% Decisions Sooner

Do [ [ [ o e
Pedigree 2.2 40
EPD

HD 50K 79% 14% 5% 2% 1% 1% 1%
% Rank




More Informed Breeding

% Decisions Sooner
-

7 Pedigree 2.2 40

EPD

N

«N

o~ HD 50K  79% 14% 5% 2% 1% 1% 1%

., % Rank

— | Expected 1 ) 1 r 1 1 1

. Change




._ More Informed Breeding
<% Decisions Sooner

Do [ [ [ o e
Pedigree 2.2 40
EPD

HD 50K 79% 14% 5% 2% 1% 1% 1%
% Rank

Expected 1 1 1 (I T
Change

HighAcc 4.0 52 99 30 32 1.21 .64
EPD




._ More Informed Breeding
. ~% Decisions Sooner
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Do [ [ [ o e
Pedigree 2.2 40
EPD

HD 50K 79% 14% 5% 2% 1% 1% 1%
% Rank

Expected 1 1 1 (I T
Change

HighAcc 4.0 52 99 30 32 1.21 .64
EPD

HighAcc 85% 20% 15% 5% 3% 1% 2%
% Rank



Technology Advancement @B #rjmaleal

High-Density Q
50K Panel

* P 56 markers ‘
GE“EST{,R (Feed Efficiency,

Marbling, Tenderness)

11 markers
(Feed Efficiency,

_ 7 markers Marbling,
N 1 marker (Marbling, IEneEmEEs),
A (Marbling) Tenderness)



Sources of information for EPDs G Animal Health

Individual Progeny
Performance Performance
Data Data

Pedigree
Information

Genomic
Predictions

Time,
Money and
Opportunity

Genomic-Enhanced EPDs, Costs /
Accuracies and Indexes

Powered by HD 50K
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ICAN ANGUS ASSOCIATION"— THE BUSINESS BREED

- AAA EPD/Pedigree Lookup - Public

=

# Parentage: Micr SNP

[ AN CAF-NHE)
Birth Date:02/072006 Tattoo:6228

3201 Frederick Avenue = St Joseph, MO 54506 = (816) 383-5100 = Fax (816) 233-9703 = E-mail. angus@angus org

Genomic: 1G38Q, PF50

Owner
(s):

o SCR Promise 4042

C A Future Direction 5321

AAA 14851313 pwrcw
NHF)

SCR Queen 2167

Bon View New Design 1407

SydGen Forever Lady 4413 AAA +14682938

S AF Forever Lady 0182

Breeder: 552480 - Sydenstricker Angus Frms, Mexico MO
1188686 - Sydenstricker Genetics Inc, Mexico MO
1196584 - JMJ Ranch, Gould OK

G A R Precision 1680

AAA #12493607 i
CAF]
C A Miss Power Fix 308

S A Bando 5175-1290
AAA 14331991

S AV Queen 9406

B/R New Design 036

AAA #12783540 s cw
NHF]
Bon View Pride 664

S A F Neutron

AAA +13569349
G D AR Forever Lady 246

AAA #11520398 jaucn)

AAA 12054694

AAA 13674311

AAA 13328384
AAA #11418151 jawrcarnir

AAA 12139985

AAA #+11747039 pwrow
NHF]

AAA 11781043

# Pathfinder + Embryo Transplant

As of 04/01/2011

Production Maternal
— = ———
BW ww RADG YH SC Doc CEM Milk MkH MW MH SEN
Acc Acc Acc Acc Acc Acc Acc Acc MkD Acc Acc
+.3 +59 +.17 +.4 +.73 I +24 I +11 +28 I 1+34 1+.7 -1.76
.66 .33 61 .52 .55 .14 19 .05 .05
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Traits — HD 50K




HD50K Accuracy and Progeny B et
. ~% Equivalents prindiGenic

AVG 50K
Change in ACC
from 0.05

Progeny
Equivalent

2—ADG

3 — DMI
1 13 4 — carcass
A7 7 progeny, not
scanned progeny
24 12 (scanned
.23 9 progeny

equivalent closer
29 1 to 30-40



Sample Collection

= Hair Follicles

o At least 25 follicles with bulbs intact
<N
T~ Blood

= as

M F TA cards
seser VVhole blood in purple-top tubes

o [

| Semen

7

I ‘
.

oThawed — one or two units

.

3

“
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SureTRAK.

Using a 3,000-DNA-marker panel, new CLARI
for dairy cattle. We also offer the beef indi

for Dn!r;

g zx - WWW.pfizeranimalgenetics.com

predictions using a High-Density 50,000-marker panel for black Angus, z e I I I
By collabarating with industry partners, academic opinion leaders and _7 1 : O r C a

customers, we'
tests for ec

rpr——— Genetic Conditions
What's New? Resource Center

able to discover, demonstrate and validate genomic

povative solitans atdrese veskieond : 1 8 7 B E E F D N A
ximum value of a genetic profile. N - [l [l

News & Media Location & Sales Resources Testing & Results

Press Rel
In the Mews
DivAge E-newsle
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TECHNICAL SUMMARY

I High-Density (HD) 50K MVPs—The beef industry’s
first commercially available Molecular Value
Predictions from a High-Density panel with more
than 50,000 markers.




Thank You For Your
Timel

Tonya Amen
tonya.amen@pfizer.com
970-580-0198
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=% More Accurate Selection

Non-parent YW EPD

Possible Change — YW EPD

MVP Enhanced YW-EPD



The HD 50K vs. IP Challenge @ imasear

- { 0 A.l. sires with progeny-proven EPDs from
, over 68,000 progeny in over 27,000 groups with
HD 50K and Profile predictions

LN
Y




Proportion of Explained Differences G2 nimal Health

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

W Explained B Unexplained




HD 50K vs. IP — Weaning Weight TR

Weaning Weight Direct

igeniy D 501

4 62 Al Weanlng WelghtElliI;D and IP - Weaning Weight EPD and MVP
( 1. SITes - ave;age accuracy = .74) (62 Al. sires - a D accuracy = .74)
" R" = 0.0621 R? = 0.7209
80
70 . ¢
z *
60 . S .
B $ ¥ - ¢ & $
50 - A = ¢ ¢ O o ©
= . X .
& 40 . $ . g
s 30 =
20 -
- 10 10
..I'._- 0 T T T T 0 T
‘*, 0 2 4 6 8 10 0 10 20 30 40 50 60 70
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HDS0K

* Notably more dependable ranking

e Better identification of outliers — curve-
benders, elite maternal and carcass
sires

= ° Impacts accuracy, intensity and

re—

Wy generation interval
s * Updatable without re-test
= * Parentage included!



EPDs Before and After HD 50K
RESIDUAL AVERAGE DAILY GAIN (RADG)
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RADG - HD 50K Enhanced Accuracy
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RADG - HD 50K Enhanced EPD
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