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http://www.genaissance.com/index.html
http://www.genmarkag.com/index.php

The past
jL

m Single marker tests
m Genotypes reported directly (Stars or "TT")

m Validation asked “Is there an association
between the marker and the target trait?”
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Advanced technology. \
Advanced knowledge. « Leptin is involved in the regulation g

What if there was a test that could tell of feed intake, energy balance,
you - in advance - an animal’s genetic milk production, milk components,

potential for energy utilization or carcass . e

s . marbling scores, puberty, fertilit
quality? You'd have the advantage of ; 9 p. G ¥
knowing an animal’s potential now, and immune functions.
instead of discovering it later through

success or failure in the milk string or « Knowing an animal’s leptin
when the animal goes to market.

genotype empowers you to make
Researchers ngve discovered the specific more informed, strategic
gene that carries the code for the il ;
production of a protein called leptin. management decisions regarding
Leptin is associated with an animal’s breeding and nutrition.
potential for appetite and energy
utilization, among other things. s e
) 9 » The IGENITY L Test identifies an

« For dairy cattle this translates directly animal’s leptin genotype at the

into maximum dry matter intake (DMI)
and peak milk production. DNA level, with 100% accuracy.

« For beef cattle it relates to days on feed
and carcass quality, Market your cattle with

The IGENITY™ L Test identifies leptin the IGENITY L logo system:
genotype (L-tt7, L-ct” or L-cc”). Now you

have another important resource to help @ L_tt

you breed, feed, sort, manage and
market cattle at an optimum level.

®L-ct
® L-cc.
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High concentrations of leptin normally signal the
Lrain 10 suppross appotite and draw on stored
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Cortain types of leptin aro not easily recognized
by the brain, so appetite and metabolism are
not changed
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* The science behind the IGENITY L Test identifies

eptin genotype and provides valuable

knowledge for feeding and breeding decisions
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Activity of L-cc™ Loptin and Receptors

« As L-cc laptin proteins reach the bicod-brain
barrier, r

pCeptors recognize them

« |f concentration s high, a signal s sant to
suppress appetite
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Activity of L-tt™ Leptin and Receptors
« The L1t leptin is structurally different and is

more difficult for receptors to recognize. As

A result, thare 18 no signal to red

¢ Bppetite,

| -ct™ cattle produce both typ
normal, some difficult to recognize

Leptin Genotype. It pays to knov' now,

* ldentifying leptin genotype — and selectively
breeding for desired laptin genotype - can have
o great impact on & dalry or

al operstion

* The benefits can extand beyond Increased milk
production or beef marbling to greater
managemant options for ration selection and
transition cow nutrition, or beef finishing and
marketing strategies

The beneficial result is that cattle with the L-tt
genotype remain in a "hunger” mode and aro
predisposed to consumae more feed

In dalry cattle, this tan result in greater dry
matter intake (DMI), greater peak lactation
Improved body
Improved e

ondition scores and
rgy utilization (less time spent
In negative anergy balanca)

In beef cattle, this can result in greater DMI
and suparior marbling
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Igenity™ L. Know. Now.

Advanced technology.
Advanced knowledge.

What if there was a test that could tell
you - in advance - an animal’s genetic
potential for energy utilization or carcass
quality? You'd have the advantage of
knowing an animal’s potential now,
instead of discovering it later through
success or failure in the milk string or
when the animal goes to market.

Researchers have discovered the specific
gene that carries the code for the
production of a protein called /eptin.
Leptin is associated with an animal’s
potential for appetite and energy
utilization, among other things.

« For dairy cattle this translates directly
into maximum dry matter intake (DMI)
and peak milk production.

« For beef cattle it relates to days on feed
and carcass quality.

The IGENITY™ L Test identifies leptin
genotype (L-tt”, L-ct™ or L-cc™). Now you
have another important resource to help
you breed, feed, sort, manage and
market cattle at an optimum level.

For the dairy producer.

The science behind IGENITY L lets you
identify genetic ability for:

» increased dry matter intake (DMI)

« greater peak and overall lactation yield
with increased protein solids

« improved body condition scores
« superior energy utilization
* quicker return to positive energy balance.

In trials, L-tt cows outperform L-cc cows:’

« entire lactation - 3.3 Ibs more milk/day
« first 100 days — 5.38 Ibs more milk/day.

Effect of Leptin Genotype
on Test Day Milk Yield
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SOURCE: Buchanan, w al. 2000 Am Assocation Betwesn ¢ Leptin Segle Nucinots
Potymarphizm and Milk and Prosein Yiehd Jowmdl of Dairy Scienre BEIT6-T308

Use IGENITY L to:

« Select bulls to improve the leptin profile
of your herd.

« Select cows and replacement heifers with
the greatest potential.

« Sort and feed for optimum early lactation
performance.

For the beef producer.

The IGENITY L Test helps you identify
genetic potential for:

- greater DMI
« superior marbling ability
« more efficient energy utilization.

In trials through to slaughter:

« Cattle with higher leptin concentrations
had higher marbling scores.?

« Cattle with L-tt leptin were up to 5
times more likely to grade Choice than
cattle identified as L-cc.”

Effect of Genotype on Carcass Quality
L-cc Let Lt P-value

Trial 1 - % Choice 11 29 62 003
Trial 2 - % Choice 0 19 48 0Mm
Tnal 3 - % Choice 38 45 58 007

Trial 1: AzTx Foeders {(Charolais/Angue steers), Trial 2: Doarksen Feedlot
(Heroford steers), Trial 20 University of Saskatchewan (Charolais stoars)
SOURCE: Quantum Gonetics, Inc

IGENITY L can help you:

*» Buy L-tt bulls to improve your herd’s
potential for marbling.

» Retain cows and select replacement
heifers with desired leptin genotype,
along with other genetic traits.

« Breed, feed and sort cattle so they
reach targeted endpoints uniformly
and efficiently.



Home Background Sample Populations Marker-Assisted Selection  Glossary

Commercial genetic test validations

Overview  Pfizer Animal Genetics (Bovigen) IGENITY MMIGenomics  Ancillary Results
| B ~ | l

The purpose of the NBCEC commercial DNA test
validation is to independently verify associations
between genetic tests and traits as claimed by the
commercial genotyping company using phenotypes
and DNA from reference cattle populations

‘ The validation process is a partnership of the owners
of DNA and phenotypes (e.g., breed associations)

and genomics companies, facilitated by the NBCEC

Backaground

A. L. Van Eenennaam, J. Li, R. M. Thallman, R. L.
Sample Populations Quaas, M. E. Dikeman, C. A. Gill, D. E. Franke, M. G.
Thomas. 2007. Validation of commercial DNA tests for
Marker Assisted Selection guantitative beef quality traits. Journal of Animal
Science. 85:891-900.

Glossary




Leptin Genotype Effects on Marbling
Score (NBCEC Data)
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Data provided by R. L Quass, Cornell University



The present

+

m Multimarker tests for a few traits reported
in a variety of formats (MVPs, MBVs, 1-10)

m No tie between DNA test results and
national genetic evaluation

m Independent assessments suggest tests
account for a small proportion of additive
genetic variation — variable results

m Results presented alongside EBVs



<l--Return to the NBCEC Site
Background

Sample Populations

Marker-Assisted Selection

Glogsary

Commercial genetic test validations

Pfizer Animal Genetics (Bovigen)

IGENITY MMI Genomics

Ancillary Results

Summary of NBCEC validations for commercially-available DNA-tests for complex
(quantitative or multigenic) traits in beef cattle (note: validations do not include tests for “simple”
traits such as coat color, horned/polled, AM status etc.)

Company

Test Name

Trait

Date of validation

Igenity
WWW_igenity com

Profile®

Fat Thickness

12/2008

Profile®

Marbling Score

12/2008

Profile®

Quality Grade (% = Choice)

12/2008

Profile®

Rib Eye Area

12/2008

Profile®

Yield Grade

12/2008

Profile®

Average Daily Gain

12/2008

Profile®

Tendermess

12/2007

Profile®

Residual Feed Intake (RFI)
(for Bos indicus influenced cattle)

12/2007

Profile®

Residual Feed Intake (RFI)
(for Bos taurus cattle)

6/2008

Profile®

Dry matter intake (DMI)
(for Bos indicus influenced cattle)

12/2007

Profile®

Heifer Pregnancy Rate

Profile®

Stayability (longevity)

Profile®

Matermal Calving Ease

Profile®

Docility

Pfizer Animal
Genetics (Bovigen)
www_bovigen com

GeneSTAR®
Tendermess MVP

Tendermess

2/2009

GeneSTAR®
Marbling MYP

% IMF (Feedlot cattle)

2/2009

GeneSTAR® Feed
Efficiency MVP

Met Feed Intake (MFI)

2/2009

MMI genomics
www_metamorphixing com

Tru-Marbling™

Marbling Score and Quality Grade

Tru-Tendermess™

Tendemess




IGENITY profile Feed Efficiency for Bos taurus cattle SUMMARY

The IGENITY TAURUS feed efficiency MBVs were inconsistently associated with residual feed intake
in the validation populations. In two populations there was a significant positive association of the
MBV with the trait (North American Bos Taurus, CRC Temperate), but in the remaining four
populations there was no significant effect and in both Angus populations the estimated association
was negative, meaning that the results were associated in the opposite direction.

For further information on this validation contact Dr. John Pollak (607) 255-2846.

TEST DATASET Trait PANEL b P

TEMPERATE' (CRC1) RFI TAURUS
SHORTHORN' (CRC) RFI TAURUS

ANGUS (CRC)’ RFI TAURUS

MORTH AMERICAN RFI TAURUS
BOS TAURUS?

MORTH TAURUS
AMERICAN CHAROLAIS®

NORTH AMERICAN ANGUS? TAURUS

1 Data analyses for these validation populations were performed by Dr. David Johnston, Animal
Genetics and Breeding Unit, University of New England, Armidale, Australia (6/2008).

2 Data analyses for this validation population was performed by Gordon VanderVoort, Dr. Matt Kelly,
Duc Lu and Dr. Stephen Miller, University of Guelph (6/2008)

3 Data analyses for these validation populations were performed by Dr. Denny Crews, Agriculture and
Agri-Food Canada (6/2008)
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{2 Australian beef DNA results - Beef CRC - Beef Genetic Technologies - Windows Internet Explorer

=54 !http:waw.beefcrc.com.auIAus-BeeF-DNA-results ¥ 2| X i?eef crc validati

File Edit View Favorites Tools Help

w ke \‘ Australian beef DNA results - Beef CRC - Beef Genetic... ‘

%\1 The itive R { Home Latestnews Publications Products
BEEFJ

Who we are DNA markers High quality beef Reducing feed costs Animal welfare Female reproduction Education

Success Stories

Beef CRC project aimed at improving heef
industry profitability gains national
recognition

previous | next

Home > DNA markers > Australian beef DNA result

_ Search the Livestock berary »
Australian beef DNA results

As part of its role in delivering DNA markers to the Australian beef industry, Beef CRC has agreed to
independently test new panels of DNA markers as they are commercialised by companies such as Pfizer
Animal Genetics, Igenity /Merial and Metamorphix Inc. ﬂ

Results of all independent testing of commercially-available DNA markers undertaken by Beef CRC will be 4]
presented on this site, cutlining the size and direction of effect and the amount of genetic variation that is
accounted for by each panel of markers for the different traits (e.g. marhling, feed efficiency, tenderness etc). Links to Videos »

Additional information is provided to help beef businesses interpret the results for themselves to determine
the value to their own businesses from an investment in the particular panel of DNA markers. Join the Forum Now! »
Those decisions very much depend on the individual business’ attitude to risk and can only be made
effectively by the individual business.

Quick Links

Itis possible thatthe panel of markers has also been independently evaluated in North American herds by the Meat & Livestock Australia (MLA)
Mtalo LIVEoIVLA Alolidilad LIVILAY

US National Beef Cattle Evaluation Consortium, so for further information on the size and direction of effect of ; ;
the markers in those populations, please visit http://www.ansci.cornell.edu/nbcec/ Universitv of New Enaland (UNE)
Victoria DPI

QDPI&F
NSW DPI
University of Adelaide
Pfizer interpretation South Australian Research and Development

Pfizer GeneStar results
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prariate animal model results using sll phenotypes and GeneSTAFR. MVPs fom the 56 marker pansl Version Tamary 2009. o’y = phenotypic
the ohserved data after fitting the models, h* = heritability of the trait, note MVP have a heritability fixed closa tol.0, r, = genetic corelation
P and tarzet mait, v, = portion of penstic vanance expliined by marker, b = regression coefficient of MVE on phenotype. Standard emors of
b in brackess, P = sigrifcant level of regression coefficient (b) being greater than zero, r, comelation berween MVP and phenorypes
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Proportion of genetic variance explained by DNA-
tests that have been independently assessed by

AGBU in Australia. The test was not predictive (p <
0.05) of the target trait in cells that are not shaded.

+

MSA

Population Marble
Score

1. Bos taurus 1.7%

2. Bos indicus 0.9%

3. Bos taurus 0%
x Bos indicus

4. Bos indicus 3.6%
X Brahman




Would you use a test that explains a
proportion ranging from 0 to 0.15 of the
additive genetic variation associated with
the target trait, has a regression coefficient
‘|7of 0.26 (¥0.3), and a p value of 0.001?
47%
1. Yes 427
2. No

3. Unsure




The future

+

m Panels with hundreds-thousands of
markers for more traits derived from 50K
data




| Validation: Purpose is to estimate
the correlation between the prediction
and the true genetic merit.

~>Validation

ro o
/ T Degree of genetic

Tl‘aining (Discovery) " relationship between

. populations
\ L (ideally similar)

1= —> Application

Slide courtesy of Marc Thallman, US MARC




Model for Applying Whole
Genome Selection to Beef Cattle

- — Validation:

2,000 Bull Project
International Collaboration
Tralnlng S

USMARC Cycle VII
USMARC Ongoing GPE
DNA Testing Companies
Seedstock Field Data

(where applicable)

— Application:
Seedstock Breeders

Slide courtesy of Marc Thallman, US MARC



2000 Bull Project
e

rh e
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/
m Collaborative Effort
— Researchers
— Breed Associations

m Breed associations provided semen for DNA on
influential sires

m USMARC ran the 50K SNP chip on those 2,000
sires

m USMARC provides extensively phenotyped
animals for use as training data set

Slide courtesy of Marc Thallman, US MARC




2,000 Bull Project:
Number of Sires Sampled

. |
faad * Angus 402 [
lieam © Hereford 317 E

=z * Simmental 253
4 * Red Angus 173 =*

* Gelbvieh 136
4 o Limousin 131 [0
. e Charolais 125 m
e Shorthorn 86 E

Brangus 63
Beefmaster 64
Maine-Anjou 59
Brahman 53
Chiangus 47
Santa Gertrudis 43
Salers 42
Braunvieh 27

2026



Beef information nucleus (BIN)
for Australian beef cattle breeds

+

m Structured progeny test to measure BREEDPLAN traits
(plus optional NFI, EQ and lifetime female reproduction)

m  DNA collected on all animals

m Provides assessment populations for DNA markers
relative to Australian breeds and production systems

m Provides the information to enable combination of
molecular data with pedigree and phenotypes to produce
BREEDPLAN marker assisted EBVs (EBVMs)

m Part of the CRC/MLA Strategic plan for DNA Marker
commercialisation

s MLA Donor Company is offering to match 50:50 funding



CONCLUSIONS
T

Validation moving from a pass/fail association
to an assessment of the correlation between
the test results and true genetic merit.

m Currently there is a paucity of phenotyped
populations — worldwide

m Beef information nucleus (BIN) has been
proposed as a model to address this issue
and develop BREEDPLAN marker assisted
EBVs (EBVMs) for Australian breeds and
production systems






