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2006 Cowley Parentage Trial

m 213 calves
m 19 bulls

m Assighed 85.5%

m Number of calves
per bull 1-22

m 2 bulls sired 23%
m 5 bulls sired 50%




Calf Output per Bull

No. Calves

Bull ID
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Prather Ranch — Macdoel
Northern California
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DNA Sample Collection

m Blood collected on FTA cards
from 27 herd sires and 624
calves derived from a
multiple-sire pasture

m DNA also collected from
semen straws from 8 Al
sires

m After Al, entire herd was
run as one group with the
27 herd sires
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Genotyping

M i e ) 1

e Genotyping and paternity assignments
based on microsatellites (STRs) were
done by the UC Davis Veterinary Genetics
Laboratory using a panel of 23 cattle
markers (P=99.9%)

e Genotyping based on SNPs were done
by a commercial genotyping company
using a panel of 28 loci $9.99/sample
(PE=95.5%)
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Results of the paterni
analysis
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(PE=99.9%)

23 Microsatellite

| (STR) panel
One 533* | 85.4%
possible sire

More than 4 0.6%
one sire

All excluded /6 12.2%

Resubmits 11 1.8% DNA from more
than one animal

TOTAL 624

* 10 assignments allowed a one locus mismatch
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(PE=99.9%) (PE=95.5%)

23 Microsatellite 28 SNP

| (STR) panel panel

One 533* | 85.4% | 175 |23.3%
possible sire

More than 4 0.6% | 420 |67.3%
one sire

All excluded /6 12.2% 29 4.6%

Resubmits 11 1.8% 0 0%

TOTAL 624 624

* 10 assignments allowed a one locus mismatch
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% Offspring assigned

Unambiguous Assigment of Calves to a Single Sire Using a 28 SNP

100% -

Panel versus a 23 STR Panel
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0%

- 23 STR PANEL (Prob. Exclusion = 0.999)
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Number of bulls in pasture



B STR Panel Exclusion Probability = 99.9%
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O SNP Panel Exclusion Probability = 95.5%

A number of the
herd sires had no
progeny — but SNP
panel was not
powerful enough to

exclude them
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Paternity analysis on a large cattle ranch

0_535,, / - -A- - Maximal SNP panel exclusion probability, equal MAF

- - - Actual SNP panel exclusion probability, unequal MAF
—&— Maximal SNP panel probability of single sire inclusion

=—[B— Actual SNP panel probability of single sire inclusion
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—&—=Difference between maximal and actual panel single
sire inclusion probability

Probability of single sire inclusion and
difference between SNP panel and maximal rate
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12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84
Number of SNP loci

A. L. Van Eenennaam, R. L. Weaber, D. J. Drake, M. C. T. Penedo, R. L. Quaas , D. J. Garrick, E.
J. Pollak. 2007. DNA-based paternity analysis and genetic evaluation in a large commercial
cattle ranch setting. Journal of Animal Science. 85:3159-3169
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Many commercial companies how
offering DNA-services to livestock
producers

@ igenity.

st
i BIOGENETIC SERVICES, INC
= e

® GENESEEK anauéune

& = MMI Genomics, Inc.

i BREED = & MeTaMoRrPHIX, INC.
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http://www.genaissance.com/index.html
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Peer.reviewed studies on
current commercial DNA
marker tests

Manual - National Beef ttie
Evaluation Consortium (2006)

ey
MNew Oz:‘pach{
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“University of Callfornla, D-vh‘,'

planation of Validation

Van Eenennaam, A. L 2006. "DNA-Based

Biotec! gies” Pages 66-73 in the National Beef
Cattle Evaluation Consortium Beef Sire Selection
Manual (2006)
Marker-Assisted Selection in Beef C

(4/07)

attle Handout

Marker-Assistec

Marker-Assisted <
Handout

National Beef Cattie Evaluation Consoriium

Companies

Biogenetic Services

Cattle: Parentage, freemartin, coat color, leptin, meat
quality, BSE resistance, Johne's disease

Sheep: Scrapie, Spider lamb syndrome

Fish: Whirling disease

Bovigen

Cattle: GeneSTAR® Quality Grade®, GeneSTAR®
Tenderess®, GeneSTAR® BLACK, parentage
identity tracking

GeneSeek
Sheep: Scrapie

Current listing
of DNA
companies
maintained on
“UC Davis
Animal
Biotechnology”
website

http://animalscience.

ucdavis.edu/
animalbiotech
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A DNA sequence
variation that has
been associated
with a given trait
In one or more
populations
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Companies that are offering DNA
tests for marker-assisted
selection for beef cattle traits

( bﬁ@w@ \ ®ienity. [N
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Marker-assisted selection (MAS)

The process of using the results of DNA-
marker testing to predict the genetic
merit of the animal being tested and
assist in the selection of individuals to
become parents in the next generation.
The word “assisted” implies that the
selection is also influenced by other
sources of information, such as animal’s
observed performance and EPD.
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Tests for quantitative traits
— currently 10-100 SNPs

m Meat Tenderness

m Quality Grade (Marbling)

m Beef Cattle Feed Efficiency

m Meat Yield

m Disease Resistance

m Dairy Form

m Milk and Milk Component Yield
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Validation NG trona/

Beef Cattle Evalua tion

Education
Consortium

Research
Backaround Sample Populations atker-Assisted Selection  Glossary
Articles = : e T !

Prospectus

Home Page

The purpose of the NBCEC commercial DNA test
validation is to independently verify associations
hetween 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
A of DNA and phenotypes (e.g., breed associations)
and genomics companies, facilitated by the NBCEC

Background A. L. Van Eenennaam, J. Li, R. M. Thallman, R. L.
Sample Populations Quaas, M. E. Dikeman, C. A. Gill, D. E. Franke, M.
Mirkei ALsited Solsction G. Thomas. 2007. Validation of commercial DNA
e tests for quantitative beef quality traits. Journal of
e Animal Science. 85:891-900.
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Many unvalidated MAS tests are
available and more are coming ....

m Bovigen — feed efficiency

— "GeneSTAR® Feed Efficiency consists of four markers
which together identify as much as a 15% difference
in daily feed consumption with no effect on other
traits like Average Daily Gain, Carcass Weight, Quality
Grade or Yield Grade” according to company website

m Igenity - Yield Grade, Fat thickness,
Marbling, Hot carcass weight, Ribeye area

s MMI — Average daily gain (not available
yet)
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&5l “MAS is about to go nuclear

UNIVERSITY
RS —
CALIFORNIA |

m 58,000 SNP bovine CHIP array is now
available (Illumina 58k bovine panel)

m This single enormous test panel which
costs ~ $500 per animal will immediately
characterize the entire genome and
estimate the value of every chromosome
fragment contributing variation in a
population with phenotypic observations
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USDA
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Blueprint for USDA
Efforts in Agricultural

Animal Genomics
2008-2017

Science to Practice
A

+ USDA Announces New Funding for Whole Genome Animal Selection

CSREES announced Movember 7 that £5 million will be available in Fiscal ¥Year 2008 for a
4-wvear research project to investigate methods of using whole genome enabled animal
zelection. This research will enable animal breeders to use genetic information to predict
what an animal's physical makeup will be and what genes will be passed to the next
generation.

To capitalize on this exciting area of science, CSREES and the Agricultural Research
Service developed the Blueprint for USDA Efforts in Agricultural Genomics 2008-2017.
Whaole genome enabled animal selection was identified as a high-priority research focus.
This program is expected to take advantage of recent advances in genomics and translate
these basic discoveries and knowledge to practical applications. CSREES = funding this
project under the Mational Research Initiative's 2008 Request for Applications. Peter
Burfening, CSREES national program leader for animal genomics in Competitive Programs
Unit, developed this new project and will coordinate the new funding ocpportunity. Visit the
CSREES Newsroom to read USDA Announces New Funding for Whole Genome Animal
Selection release.
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This Is a young industry....
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http://www.agnr.umd.edu/Newsletters/Graphics/chip-black-center.jpg

a SNP panel run on the DNA....
f,ﬁ:{m‘|7

DNA from uniquely IDed calf will be run
through a 50000 SNP panel of

e unique permanent genetic fingerprint,
e genetic tests for 50,000 markers linked
to economically relevant traits, and to

e confirm parentage.
Genotype data then stored for
future traceback of products
derived from that animal,

and incorporated into herd
and breed EPD calculations.
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...and animal is then managed
according to genetic potential.

Results are used to make decisions regarding
m Markets
m Feeding strategies A
m Health product requirements *

m Breeding decisions — guide selection and
replacement choices . Which bulls are producing good
calves, no calves ? Which bull should be used with each
heifer calf to maximize her offspring’s performance
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't| Development of an Integrated Animal
’A‘E Identification and Tracking System for
Research and Extension Education

$80,000 ANR Core Issues Grant
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The animal identification does not go
with the animal — lost at processing
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' DNA Tag toq /
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Los Banos Processing Plant
Carcass Data
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Psion reader scans EID and
W\{ carcass data is entered
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KI-AIR200 with PSION
TEKLOGIX Workabout PRO

A
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Los Banos

R

Revision 2: UC Davis
Data Collection and Reporting Process
Midwest MicroSystems LL.C. November9, 2007

MMS FTP Server
Beef STAR MMS FTP Server
CS Remote Backup

Central Office

slerra Beer STAR™
Enteprise
Beer STAR™ Beer STAR™

Producer Producer

ﬁw Sense

Qscl-smmo
Researchers I

ﬁm" Sense

Analysis Edition
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