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| nt roducti on

» Cenone-w de dense nmarker-data are avail abl e
for dairy cattle

LI C genotyped 4,500 sires born in the 1980s to
the present using the Bovi neSNP50 BeadChi p

» The data included approxi mately 2,400 Hol stein
Friesian, 1,500 Jersey and 650 Hol stien Friesian-—
Jersey crossbred sires

> Atotal of 44,146 SNPs were retained for analysis




Anal ysis of the SNP data

» Validation of SNP data

» The data were divided into two subsets, a
traini ng subset and a test subset

» The training subset included all sires born prior
to 2001

» The test subset included all sires born between
2001 and 2003

> The SNP effects were estimated in the training
data set and used to calculate GBVs in the test
dat a set.

Anal ysi s of the SNP
dat a

B The training statistical analysis was
undert aken within and across breeds

» The SNP estimates cal cul ated fromthe Hol stein-
Friesian training data did not produce accurate
GBVs in the Jersey test data and vi ce-versa

» The test correlations ranged from-0.1 to 0.3 when
the SNP effects from one breed were used to
cal cul ate GBVs in another breed

> Conversely, the test correlations for the
crossbreed bulls (HF — Jersey crosses) were
| argest when all sires of all breeds were




Genom ¢ breedi ng val ues for
young sires

B Cenomic BVs conput ed using genom c m xed node
equati ons (MVE) outlined by Van Raden (2007)
and Habier et al., (2007)

The input data for the nodels was de-regressed
breedi ng val ues for proven sires and anal ysis
was within breed for HF and Jersey sires

This anal ysis the genonic relationship matrix
was fornmed assumi ng equal variance for each
SNP

B The reliabilities of GBVs were estimted by

Genom ¢ breedi ng val ues for
young sires




Genom ¢ breedi ng val ues for
young sires
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Genom ¢ breedi ng val ues for
young sires

» For young sires the breeding val ues on young
sires based solely on genonm c and parent
i nformation

» Bias due overestimati on of parent average as a
predi ctor of breedi ng val ues based on progeny
test for elite sires

» The overestimation is commonly caused by:

» preferential treatnment (intentional or
uni nt enti onal )
non-addi ti ve genetic effects (epistasis and
dom nance)




LI C progeny testing program
redesi gn

> Market the team genom c breedi ng val ues
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LI C progeny testing program
redesi gn
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| npact on the national genetic
eval uati on

>

The nati onal genetic eval uati on system

cal cul at es breedi ng val ues for cows and sires
and is based on weighting three sources of

i nformati on

parent information, own perfornmance and progeny
per f or mance

Conceptual |y genom ¢ sel ection provides a
fourth source of information, SNP or DNA
i nformati on




| npact on the national genetic
eval uati on

>

>

Integrating genonmic information in to an

exi sting genetic evaluation systemis nore
difficult than integrating other new

i nformati on sources such as foreign daughter
per f or mance

The accunul ati on of genomic information does
not follow the usual nunerator relationship
rul es

For exanple, when a sire is genotyped,
i ncreasi ng nunber of his progeny that are
genot yped provides no extra information or

| npact on the national genetic
eval uati on

>

New approaches are required for conbining
genom ¢ informati on with conventional breeding
val ues

It may be possible to conmbi ne the nunerator
relationship matri x and genom c relationship
matrix in a single analysis

It is inmportant to distinguish nodes of SNP
rel at edness, identity by descent and identity
in state




| npact on the national genetic
eval uati on

B Senen exporting conpanies will want | nterbul
i nt ernati onal conpari sons on young sires that
i ncl ude genoni c i nformation

Provi di ng an international genetic evaluation
system t hat conbi nes daughter perfornmance and
genom c information fromdifferent sources
will be a chall engi ng project

The genom c information from different
countries cannot be sinply treated as
i ndependent sources of informtion

Di scussi on

B The availability of genone-w de dense marker
data for dairy cattle has allowed GBVs to
estimated on young sires with no progeny
i nformati on

Farmers will want genom c information
i ncorporated into the national genetic
eval uati on

The senen exporting conpanies will require
i nternati onal genetic evaluations to include
genom ¢ i nformation

i nformati on and their usefulness is |limted




Di scussi on

B Technol ogy will inprove, higher density SNP
chips will becone avail abl e, analysis tools
will inprove

In time, conplete sequence data coul d be
avai |l abl e on individual sires at relatively
| ow cost

The genetic evaluation solutions will need to
evolve with the advances in DNA technol ogy

THIS WILL CHANGE
DAIRY FARMING

FOREVER




Quest i ons




