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I The purpose of the NBCEC commercial DNA test

| y validation is to independently verify associations

A between genetic tests and traits as claimed by the
i ing company using phenotyp

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
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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, hornedipolled, AM status efc )
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Significance of the GeneSTAR Tendemess MVP* (Molecular Value Prediction)
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Ancillry Results
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Summary

‘There was no signficant association of this test with the trait of Marbiing Score in any of the validation
1, the GeneSTAR Marbing MVPL was found to be signifcanty associated with
ar fat (%IMF) in a Bos indicus- influenced, and one of two Bos Tau

nally ths test was found to be significantly associated with the qualty grade (%
e Bos indicus- influenced population o 394 animals, but not the Bos taurus ‘B’
validation popuiation

of the GeneSTAR Marbling MVP* (Molecular Value Prediction)

Population | TRAIT Panel b F [ N
Marbling
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IGENITY profile Feed Efficiency for Bos taurus cattle SUMMARY

The IGENITY TAURUS feed efficiency MBVS were inconsistently associated with residual feed intake
inthe validation popuiations. In two popuiations there was a significant positive association of the
MBV with the trait (North American Bos Taurus, CRC Temperate), but in the remaining four
popuiations 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

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

TEST DATASET Tt PANEL b v W
MPERATE RFl TAURUS o oo a5

SHORTHOR RFl TAURUS [ X4 189

ANGUS (CRE) Rel TAURUS 09

NORTH AMERICAN REl TAURUS 0% oos 706

URUS

(ORTH RFl TAURUS 0022 a0 39

AMERICAN CHAROLAIS

NORTH AMERICAN ANGUS®  RFI TAURUS 027 08 3%

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

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

3 Data analyses for these validation populations
Agri-Food Canada (6/2008)

jere performed by Dr. Denny Crews, Agricuture and

Home  Background Sample Populations sisted Selection  Glossary
Commercial genetic test validations

senetics (Bov O IGENITY ~ MMI Genomics  Ancillary Resuits

Sample  MVP
[EMUNUPIV Test Claims Test Details Populations Quantiles  Resuts

Summary

The GeneSTAR feed efficiency MVPL was found to be significantly and positively associated with
residual feed intake (RFI) in a North American population of 671 Bos faurus cattie. No significant
association was found between this MVP and feed efficiency in a North American popuiation of 395
Bos indicus-influenced cattle

Significance of the GeneSTAR Feed Efficiency MVP* (Molecular Value Prediction)

Population TRAIT Panel

Bos taurus
“Pfizer A”
validation

Residual
Feed Intake

Feed
(RFL.kg)~ | Efficiency

Bos indicus-
influenced | Residual
“Pfizer C* | Feed Intake
validation | (RFl;kg)
population

Feed
Efficiency -0.019 | 0.017

* Molecular prediction values (MVP) were provided by Pfizer Animal Genetics based on their 56
SNP panel for Marbiing Score, Tendemess and Net Feed intake (residual feed intake)
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Igenity profile Summary
Carcass Composition
and Average Daily The IGENITY profile was found to be significantly associated with marbling
Gain score, back fat thickness, quality grade, ribeye area, and yield grade
®igenity,  carcass traits and average daily gain in a commercial predominately Bos
taurus sample population of 1364 animals. This test was not evaluated on a
Bos indicus-influenced or purebred Bos indicus population

of the Igenity Breeding Values for
Carcass Traits and Average Daily Gain
Breed TRAIT | Panel |b*™ | F P N

USDA
Marbling | MBS 6 | 286 | 0.0000001
core

Backfat

i BFAT 0.0002

Commercial {

Validation % 2 000
y CHOICE 0.00009

0.0005

0000002

0.00007

* Molecular breeding values (MBVS) for each trait were provided by Igenity
based on the various SNP panels for each trait

Publishing traditional EPDs and marker
information separately, as is currently the
ase, is confusing and can lead to incorrect

selection decisions when marker scores

predict only a small proportion of the
genetic variance.



An increasingly relevant question in evaluating
commercial DNA tests is " What proportion of
the additive genetic variation in the target
trait is accounted for by the test?"

Estimation of the Proportion of
Genetic Variation Accounted for by
DNA Tests.

R.M. Thallman!?, K. J. Hanford?, R. L. Quaas*3, S. D. Kachman?, R. J.
Tempelman?, R. L. FernandoS, L. A. Kuehn!, and E. J. Pollak3.
1USDA-ARS U.S. Meat Animal Research Center, Clay Center, NE, 2University of
Nebraska, Lincoln, NE, 3Cornell University, Ithaca, NY, “Michigan State University,
East Lansing, MI, and Iowa State University, Ames, IA

Advancements in Genetic Prediction Technical Keynote Session,
Tomorrow (Saturday) afternoon in Room 203, Convention Center
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Version 1
Table 3: Bivariate animal model results using all phenotypes and GeneSTAR MVPs from the 56 marker pane Version January 2009. Results are
from a data combining breeds and fitting breed in the model. The resi ct for the MBV was fixed at 0.001 and the residual correlation at
0.0.0% = phenotypic variance of the observed data afier fitting the models. b’ = heritability of the trait. note MV] a heritability of very close
1.0 netic correlation ben genetic variance explained by marker gression coefficient of MVP
on phenotype has been calculat ance over variance of MVP. Standard errors of estimates are in brackets
Test Trait Data N o' W (se) v o) % b se)
Pfizer MVP ™MF T Phenot= 3594 039 (0.06) 0054 (0.07) 03 0255 (0.30)
Marbling MVP 703
T Phenot= 3524 037006 0064 (007 04 | 0231029
668
3 §76 023 010) 0011 (013) 00 | 0080033
253
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Phizer MVP MSA 1 15 035 009 0131 (012 17 | 0218020
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2 1508 037 (005) 009 (0.08) 09 [ o)
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594 031 @013 0016 019 00 [ 00402
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Tenderness P = 6%
T Phenor= 3254 030 006) 0283 (008) §0 | 0301009
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3 Phenot= 785 026 (0.10) 0126 (0.14) l 16 [ 0.137(0.16)
MVP = 253
T Phenor= 762 031 (010) 0547 (013) | 295 | 0747018
MvP 25
Phizer MVP NET T Pheni= 785 013 1) 0248 (015 57 [ 0300
Feed Efficiency MVP = 706
T Phemor= 68 0 1) 032 O1) 53] 03601
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3 Phenot= 254 004 016 | 02| 0074027
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« single
marker/
single trait
- reported
genotypes
- single
marker
accounted

amount of
genetic
variation

- limited
adoption
- technology
oversold

- multimarker tests
for a few traits
reported in a
variety of formats
- no tie between
DNA test results
and national
genetic evaluation
- tests accounted
for small
proportion of
additive genetic
variation

- limited validation
- technology not in
a form producers
could use

- panels with
hundreds of markers | Panel used by
for many traits

- results reported in
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- incorporation of

DNA information into
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- universal marker

worldwide beef
cattle community
- mandatory,
seamless
submission of
genotype data to
national genetic
evaluation/breed
associations

- cost is low and
industry uses DNA
information for
herd management
feedyard sorting,
and breeding.



