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The bovine genome is similar In size
to the genomes of humans, with an
ﬁstimated size of 3 billion base pairs.

Human &
cattle genomes
are 83% identical

GENES CONTAIN
INSTRUCTIONS
FOR MAKING
PROTEINS

3 'l.:
e

PROTEINS ARE THE
BUILDING BLOCKS OF
LIFE AND COLLECTIVELY
ACT TO DETERMINE
PHENOTYPE



What is a Genetic Marker ?

+

A DNA sequence
variation that has
been associated
with a given trait in
one or more
populations
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SNPs = Single nucleotide polymorphisms
(pronounced SNIPS)

SNPs are the most common and stable type of DNA
marker in cattle and are ideally suited for automated,
economical genetic testing

GAGCCACA GTGCTTGAA Carrier bull
TG




There are DNA-makers for
simple (qualitative) traits

L
ALIFORMIA

jL- Genotype = phenotype
— Sex (male has XY, female has XX)
— Coat color

— Certain genetic diseases (e.g. AM)
— Double muscling
— Horns
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SIMPLE TRAITS  COMPLEX TRAITS
e.g. Coat Color e.g. Marbling

100 %

GENETICS
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DNA tests also exist for complex traits that
are controlled by many genes —to date DNA
tests have involved 10-100 SNP markers

m Meat Tenderness

m Quality Grade (Marbling)

m Beef Cattle Feed Efficiency
m Yield Grade

m Fat thickness

m Ribeye area

m Average Daily Gain

m (Heifer pregnancy rate, stayability, calving ease,
docility)
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Who has the best test for Marker
assisted management (MAM) of feedlot
cattle and what is it worth?

Marker assisted management (MAM)
iSs the process of using the results of DNA-
marker testing to predict the future
phenotype of the animal being tested and
an application of MAM would be sorting
individual cattle into management
groups that are most likely to achieve
specific end points (eg. Quality grade
Choice or better).



VanEomics

Jghe best science has to offer!
Let a Geneticist improve your Genetics!
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Our Test is 105% MORE Predictive than
Any Other Test on the Market!
Don't get left behind! Test with the Best!
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VanEomics

+
s GENDER BENDER™ TEST

USE: Sort pens into steers and heifers using

Do you have information to determine
— Whether it is Possible?

— Whether it is Practical?

— Whether it is Profitable?
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VanEomics

+
GENDER BENDER™ TEST

USE: Sort pens into steers and heifers using

Do you have information to determine
— Whether it is Possible?

/ \ (

XX - XY



VanEomics

+
GENDER BENDER® TEST

m Sort pens into steers and heifers using the

Do you have information to determine
— Whether it is Practical?



VanEomics

+
GENDER BENDER® TEST

USE: Sort pens into steers and heifers using

Do you have information to determine
— Whether it is Profitable?



VanEomics

+
CHOICE:SELECT SPREAD® TEST

USE: DNA test to determine value of
choice:select spread at time of finish!!!!

Do you have information to determine
— Whether it is Possible?

— Whether it is Practical?

— Whether it is Profitable?




VanEomics™ .
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PRO-CHOICE® TEST

USE: Sort cattle into different marbling
score groups

Do you have information to determine
— Whether it is Possible?

— Whether it is Practical?

— Whether it is Profitable?
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+ PRO-CHOICE® TEST

Is it possible?
Marbling score is ~ 37% genetic (h4=.37)

So even a test that is 100% accurate will
only explain 37% of the variation



MARBLING

)

UNIVERSITY
CALIFORMIA

63%

ENVIRONMENT
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VanEomics'"

+ PRO-CHOICE® TEST

What two pieces of information are
critical?

s How much does genetics affect the trait?

s How powerful is the test?

LETS LOOK AT A REAL LIFE EXAMPLE
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2 = MMI Genomics, Inc.

Contains 128 DNA markers
where each marker is highly
associated with expression of
marbling score

Measures the cumulative effects
of all 128 markers associated
with marbling

One in a series of break-through products that will advance breeding
practices in the cattle industry, Tru-Marbling™ is a powerful and comprehen-
sive DNA selection tool that can determine the genetic potential of animals
to express marbling. In a collaborative research program between Cargill
and MMI Genomics, an innovative scientific approach was used on over

Results are expressed as
the Molecular Genetic Value
(MGV) which can be utilized
to rank animals by their

enetic potential 3 : & AR .
9 2 4000 feedlot animals to identify the majority of regions throughout the
Animals can be tested at bovine genome that have an effect on this economically important trait.
any age 7
a9 Tru-Marbling™ is a DNA-based genetic test that contains a panel of 128 unique DNA markers, EXp I al n S
Validated in Angus (validation each one highly associated with the expression for marbling score and quality grade. By
in other breeds is underway) measuring the cumulative effects foreach of these 128 markers, Tru-Marbling™ accounts for a 7 O O/ f
significant proportion of the total genetic variation for this complex metabolic trait—the first (0] 0
DNA-based product to do so!
Tru-Marbling™ is an advanced and revolutionary tool that will allow cattle producers to make th e
early breeding decisions that increase the accuracy of selection and decrease the age at .
which animals can be selected. g en etl C
:he mOSIt)Z:WG:fm and C°'|“Pf9' The results? Rapid improvement of marbling within herds and the ability to determine
ensive selection too the “Tru" genetic potential of animals. I I
currently available for marbling : R Va. rl a.tl O n
Accounts for a significant .
proportion of total observed D R O - I n
genetic variation for marbling = . A .
Results are easy to utilize and Tru-Marbling™ has been validated in both commercial cross-bred feeder cattle populations m arb I I n g
incorporate into any existing and in Angus cattle. .
breeding program The validation in Angus was conducted using samples from the National Carcass Merit Project, Wlth 1 2 8

representing Angus sires bred to Angus-based commercial cows. While this is a small popula-

Can be used to make early tion of animals, the data indicate that Tru-Marbling™ accounts for 70% of the genetic varia-

selection and breeding tion observed in this population. k

decisions I I l ar e rS
No. of samples: 414

Provides accurate and reliable Heritability*: 0.36

results for ranking and/or No. of markers: 128

Phenotypic variation explained (R?)**: 0.25

selection of animals As a percent of Herlta blllty 70%

norary arou MG
orary group an{\MGV

Tru-Marbling™ has also been validated against commercial cross-bred feeder cattle populations.



FOR MARBLING and
TRU-MARBLING

TEST
ACCOUNTS
FOR 70%

63%

ENVIRONMENT

37%
GENETICS
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Characteristics of the four
marker-assisted management
sort groups

Table 1. Eeimplant and Carcass Characteristics of the four sort groups.
Group 1 Group 2 Group 3 Group 4

Feimplant

Vieight 1108 1071 487 1096
Level of Fatness +++ ++ A +++
MS MG 24 148 -1.49 23.0
Carcass

HCWY 031 684 408 o6 d
FEA 14.2 141 14 6 14.2
EF 047 045 044 0.54
P a9 407 418 486
field B3.0 B34 B4 .8 b3.d
hE all 24 20 a.3

% Choice 40.0 427 407 ii4

Data is based on 88 0380 head.

Data presented by Bill Kolath, Cargill Meat Solutions, BIF 2009
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VanEomics™~ .
| S,

PRO-CHOICE® TEST

USE: Lets you sort cattle into different
marbling score groups

Do you have information to determine
— Whether it is Practical’?

How will you use the information?



VanEomics'"

~ Best to worst spread

Possible Management Options

- Different days on feed

- Different cost rations

- Different implant strategy
- Target different markets
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VanEomics'"
+

PRO-CHOICE® TEST

USE: Sort cattle into different marbling
score groups

Do you have information to determine
— Whether it is Profitable?



VanEomics'" @

+ PRO-CHOICE® TEST

Is it Profitable?

If a DNA marker test is $10/head - to break
even, the management measures
implemented based on the DNA test
results need to either save $10/head in
costs or result in an extra $10/head



Tahle 1. Reimplant and Carcass Charactenstics of the four sort groups.
Group 1 Group 2 Group 3 Group 4

Feimplant

Weight 1109 1071 0a’7 10596
Level of Fatness +++ ++ A +++
WS WMoY 24 148 -1.59 23.0
Carcass

HCWY 831 883 q08 0k 3
FEA 13.2 141 14 6 13.2
BEF 047 045 043 053
h S 398 407 418 406
ield Ba.0 B39 B4 .8 B3.8
ME: 3.0 24 2.8 3.4

% Choice 40.0 427 457 74

Diata s based on 88 090 head.

AVERAGE GRID VALUE* -4 -14.85 -12 .70 -18.50
AVERAGE CARCASS VALUE 1122 13202 1247 1134

*Grid values based on a Choice/Select spread of $11; YG2/3 difference of
$2.50; YG3/4 difference of $15
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New tests coming soon:
PRO-LIFE® TEST for feedlot survival

GOVENATOR® TEST for muscle growth

LEGALPOT TEST ® for antibiotic residue
avoldance

GLOBAL COOLER® TEST for
minimizing green house gas emissions
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Ribeye area

Feedlot health index Carcass weight

Post weaning gain % Red meat yield
growth Marbling/IMF
Temperament index Tenderness

Days to spec Fatty acid profile
Immunological factors Healthfulness of beef

®
Pfizer Animal Health Geneﬁ * R

http://www.pfizeranimalgenetics.com/sites/PAG/aus/Documents/GeneSTAR_MVP_Presentation_AUS.pdf




Heifer fertility

Cow maintenance efficiency
Longevity/Productivity

Calving ease

Bull fertility / libido

Cow profitability index e

GeneSrAR’

http://www.pfizeranimalgenetics.com/sites/PAG/aus/Documents/GeneSTAR_MVP_Presentation_AUS.pdf




The Power of the IGENITY" profile for Angus

The American Angus Association® throuagh its subsidiary, Angus
Genetics Inc.® (AGI), has a vision to provide Angus breeders
with the most advanced solutions to their genetic selection and
management needs.

Genomic-enhanced Expected Progeny Differences (EPDs) can

now be calculated for your animals using the highly predictable
American Angus Association database along with IGENITY” profile
results to provide a more thorough characterization of economically
important traits and improved accuracy on young animals.

Using the IGENITY profile for Angus, breeders receive
comprehensive genomic results for muitiple, economically
important traits

« Marbling » Heifer Pregnancy i : ——
«Ribeye Area « Stayability '

« FatThickness - Maternal Calving Ease '

« Carcass Weight « Docility .

«Tenderness « Average Daily Gain (ADG) °

« Percent Choice « Feed Efficiency

« Yield Grade « Yearling Weight

Additional tests available:

" « Arthrogryposis Multiplex (AM)

« Neuropathic Hydrocephalus (NH)

-
« Bavine Viral Diarrhea - Persistently Infected (BVD PI) "fg

+ Coat Color g, &

vmﬂrmm:-n -*rm;* W ek




IGENITY o
Genetic
PROFILE Variation
Igenity  |explained
TRAIT h 2 Profile by test
Average Daily Gain X ?
Residual Feed Intake X ?
Tenderness X ?
Yearling Weight X ?
Calving ease (maternal) X ?
Heifer pregnancy rate X ?
Docility X ?
Stayability X ?
Backfat thickness X ?
Ribeye area X ?
Marbling score X ~15%*
Yield Grade X ?
Percent Choice X ?
Carcass weight X ?

* MacNeil, M. D., J. D. Nkrumah, B. W. Woodward, and S. L. Northcutt. 2009. Genetic evaluation of
vahegeseattiedogiearcass marbling using ultrasound and genomic indicators. J. Anim Sci. In press



FOR MARBLING and
IGENITY PROFILE

&

63%

ENVIRONMENT

37%
GENETICS

15% x 37% = 5.5%
phenotypic variation




IGENITY® Price Guide
for beef

IGENITY* Profile
Carcass Composition
Tenderness, % Choice/Quality Grade, Yield Grade,
Ribeys Area, Fat Thickness, Marbling.
Maternal Traits
Heifer Pragnancy Weight, Calving Eass, Stayability
Docility
Average Daily Gain
Add BVD Pl to the IGENITY Profile $3.00

Available for tissue collectors only

Add Coat Color to the IGENITY Profile $5.00 The IGENITY

Add Multi-Sire Parentage to the IGENITY Profile  $10.00 f.l
Add Myostatin to the IGENITY Profile $15.00 prorie.

Add Arthrogryposis Mukiplex to the IGENITY Profile  $26.00 I n = d
Add Feed Efficiency to IGENITY Profile $20.00 SI e
Available for Bos indicus and Bos taurus.

=] =
Add Horned/Polled to IGENITY Profile $50.00 Info rm atlo n
See the IGENITY Order Form for breed specifications.
to help you

IGENITY Multi-Sire Parentage $25.00

without the IGENITY Profile aChieve goals

IGENITY Arthrogryposis Multiplex $26.00

without the IGENITY Profile faster_
Tissue Collection Tag $125.00
Multiples of 50

RFID Tissue Collection Tag $225.00
Multiples of 50

Commercial Ranch Genetic Evaluation
First Trait
Additional Traits

IGENITY sample collection kits
can be ordered from
www.igenity.com.

“IGENITY is a registered trademark of Merial.

©2008 Merial Limitad. Duluth, GA. All rights reserved.
Prices valid after 03/0 108,

Prioeo are subjectto change at any time.




THIRD-PARTY VALIDATED!

L T ee——————Ce T —
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<~ GeneSrx’

MULEUULAR VALUE PREDICTIONS
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Lead Today with 50K

Take selection and marketing decisions to the next level by taking advantage of HD
50K, the first commercially available predictions utilizing a High-Density panel of more
than 50,000 markers. Available initially for Angus owners, a one-time sample
submission provides the opportunity for ongoing access to MVPs for future unique traits
and technology advancements. The suite of 14 genomic trait predictions, including the

beef industry’'s first DNA-based economic index, provides MVPs for economically
important traits not available as EPDs like average daily gain, dry matter intake, net COSt pe r te St
feed intake and tenderness, as well as many that complement EPDs. 1 24 $1 2 9

For more information about HD 50K:

25 + $119
EXxisting samples
reanalyzed

1-24 $79

25+ $ 69

HD 50K Overview

HD 50K Customer Reporting Overview

News & Media Location & Sales Resources Testing & Results




PFIZER
ANIMAL
GENETICS Trait| h2

Average Daily Gain
Net Feed Intake

Dry matter intake
Tenderness

Calving Ease (Direct)
Birth weight

Weaning Weight
Calving ease (maternal)
Milking Ability

Carcass weight

Backfat thickness
Ribeye area

Marbling score
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% Genetic variation explained

Pfizer
MVP
(2009)

Australian
Validation
(2009)

Pfizer
50K
(2010)

Third party
Validation?

30%

9%

0-6%

12%

11%

24%

2-30%

26%

22%

28%

32%

40%

27%

29%

40%

29%

7%

0-4%

34%




DNA Assisted Feedlot Management

NEWS ROOM = FEEDLOTS = RESERARCH CONTRACT  HOME

Quantum Genetics Canada Inc. - Who/what are they?

Quantum Genetics Canada Inc. is a Canadian
company created in 2003, located in Saskatoon,
Saskatchewan, Canada at Innovation Place Research
Park. It is devoted to activities related to
research/commercialization and the genetic variation
that exists within the populations of animals in the
industry. Primarily the company is focused on the
identification of variant forms of genes that affect
phenotypes of economic importance, i.e. YG, QG,
carcass wt, etc. Further understanding of how to
manipulate these genotypes to achieve more
consistent end products is also at the forefront of

QGCI. QGCI has developed one such understanding
about how to manipulate variation in the obese gene,
such that Canada/USDA grades can be optimally

. achieved more consistently than have been done with
existing technologies.




Contains 11 DNA markers
where each marker ks highly
associated with expression of
tendemess In meat products

Measures the cumulative effects

of all 11 markars associated
with meat tenderness

Results are expressed as
the Molecular Genetic Value
{MGV) which can be utilized
to rank animals by their
genetic potential

Animals can be tested at
any age

Validated in Angus (validation
in other breeds is underway)

The most powerful and com-
prehensive DNA selaction
tool currently available for
tenderness

Accounts for a significant
proportion of total observed
genetic variation for tenderness

Results are easy to utilize and
incorporate into any existing
breeding program

Can be used to make early
and accurate selection and
breeding decisions

Provides accurate and reliable
results for ranking and/or
selection of animals

BREED§)

1756 Picasso Avenue
Davis, CA95618
1.800.311.8308
wwiw.breedtru.com

One in a series of break-through products that will advance breeding
practices in the cattle industry, Tru-Tenderness™ is a powerful and compre-
hensive DNA selection tool that can determine the genetic potential of
animals to produce tender meat. In a collaborative research program
between Cargill and MMI Genomics, an innovative scientific approach was
used on over 4000 feedlot animals to identify the majority of regions
throughout the bovine genome that have an effect on this valuable con-
sumer trait.

Tru-Tenderness™ is a DNA-based genetic test that contains a panel of 11 unique DNA markers,
sach one highly associated with expression for tender meat. By measuring the cumulative
effects for each of these 11 markers, Tn-Tenderness™ accounts for a substantial proportion of
the total genetic vanation for this complex metabolic trait.

Since tenderness can only be measured in harvested cattle it Is difficult, time consuming and
expensive to make genetic progress for this trait using traditional genetic improvement tools.
Tru-Tenderness™ changes this paradigm by allowing producers to accurately assess the genetic
patential of their breading stock to praduce tender meat. In addition, Tru-Tendemess™ also

shortens the interval for making genatic progress bacause it can be usad to test animals of any age.

Tru-Teademess™ is an advanced and revolutionary tool that will allow cattle producers to maka
carly breeding decisions that increase the accuracy of selection and decrease the age at
which animals can ba selected

The results? Rapid Improvement of tenderness within herds and the ability to determine the
“Tru" genetic potential of animals.

o N __H

No. of samples: 407
Heritability*: 0.35
No. of markers: 1

Phenotypic variation explained (R?)**: 0.38

As a percent of Heritability 100%

100% accurate

Explains 100% of
the genetic
variation in
marbling with 11
markers



VanEomics

Jghe best science has to offer!
Let a Geneticist improve your Genetics!

Don't get left behind! Test with the Best!
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VanEomics'"
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m FILL IN THE BLANK" TEST

Do you have information to determine:

— Whether it is Possible? trait hZ, % genetic
variation explained, whose numbers?

— Whether it is Practical? Can you use it to
manage cattle in a useful way?

— Whether it is Profitable? Does the added
cost generate a return on investment?




BOTTOM LINE

+ =
m Does it work?

m [s it useful?
m Does it pay?






