


Genomic selection programmes in dairy cattle

GMACE |

Pedigree ‘ EBV based on
index  GEBV progeny results

<3 months

Genotyping
+ GEBV

computation

| Decision

* Impose to obtain GEBV more frequently

* Easy if we assume estimates of SNP effects are stable between

two official evaluations
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National genomic evaluations

* Two strategies :
Data = BLUP = DYD/DRP =» GBLUP =» GEBV =» SNP

. SS 4
Data =9 BLUP =» DYD/DRP =» SNP-BLUP =» SNP=» GEBV
- SS e

* At national level, the first strategy becomes complex ...

because of too many animals...

(In France, in August 2016, > 300,000 Holstein genotyped animals
+ number of genotyped females increases by ~20 to 30% a year)

= [t does not make sense for quick use in genomic selection |
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International genomic evaluations

=» More and more countries are moving towards SNP-BLUP

* GMACE is not really used, in particular in breeding
programmes

» at international level, it is essentially viewed as a
marketing tool...

* Heifers/cows GEBV do not benefit from GMACE

=2»SNP-MACE is a big move towards:

» more reliable national GEBV EPporiunities -
straight ahead

» easy to compute (quick) s

» benefiting to all (including females)
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= a big mess!

* Interbull MACE results (= phenotypes of RP animals) are
used in all countries (= « Mike’s complications »)

* Consortia share their reference populations

* Quite a few « strategic » bulls are genotyped in more than
one consortium

* e.g., two countries:
Data => MACE-) DYD/DRP =» SNP-BLUP =» SNP=>_ gSNP

X

Data = MACE=> DYD/DRP =» SNP-BLUP = sNnp=> MACE

* Easiest : use national data only ? =2 disconnect from MACE
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genomic evaluations deviating from GBLUP?

(+ SNP lists increasingly differ between countries)
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An example : our genomic model

QTL Genomic
size evaluation
Large
traced n
Moderate [ with markers E DS B hj
2 haplotype effects h; =L..K

Small

Consider their sum only:

Tiny L =3 m ~NO-pedigree relationship-matrix)—

T ~N(0, genomic relationship matrix)
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In practice...
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Trait flependent Trait independent

TN+
gi = Z(hij1+ hij2) [+
j=1

(SNRj1 + SNRj2)

Genomic relationships via EuroG10K chip:
System size= constant
Easy and fast evaluation once a week

Causal variants easy to include
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By the way...

Challenge 3 : How do we deal with the « residual
polygenic » component in an International SNP model?

lgnore? =» suboptimal
decrease accuracy, increase inflation
The French way?
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Back to challenge 2: another way to see it...

D 1 A S 1

|

ﬁl :I LI LI Ill LILILIL Ib 1 LILI | | LILI 1 > I Selected SNP
S S (Bayes Cm)

|

— ™11 T 1 T T ! ! | I —
| I 11 Il 11 | | | | I 11 | I Ha IOt es
| plotyp
Jonas et al, 2016
IDS 99:4537)

Expectations:
More informative (haplotypes are more polymorphic)
More stable over generations
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Validation results (27 to 41 traits /breed)

0,70
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0,40 -
M BAYESCpi
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(3000)
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0,10 -
0,00 -
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Can we do better & haploblocks?

1 I || Haplotypes

LT o T T T T 1] Haploblocks
—" ' L | ) «— based on LD

(Jonas et al, 2017, in press)
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Validation results (Montbéliarde, 5 traits)
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Can we do better & haploblocks?

| HE 1 1 R || Haplotypes
W RTT o D T T T ||| Haploblocks
— ' '\ . ) «—— based on LD

=» A reason to prefer Mike’s « method 2b » ?
= international estimation of GEBV of haploblock regions ?

\ Set of
Nod haplotypes
IDEA I l Opportunities (##*
set1of | == | ha plo |=>|setS of straight ahead
SNP | &= | blocks |e=| SNP |
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Challenge 4 : will it make Interbull work simpler ?

No validation of genetic trend to worry about ??
Validation?

Need to find out when noise rather than new information
is added to the system. How?

Data management ?
Fee system ?
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Challenge 5 : will it be accepted? &

So much effort to develop GMACE...

y - I Benefit to all: higher reliability of SNP effects
AL higher reliability of GEBV for both sexes

Open new horizons for understanding what we do
(detection and use of causal variants, source of GxE,

multibreed genomic evaluation,... )

Will it be enough? ¢
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International genetic evaluations

Country B %
pGg (importing)
% Country A @/) Interbull ~
(exporting ) pG<1 MACE \KGfl
\ Country C é

(importing)

Country D
(importing w/o @

genetic eval.)
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International genomic evaluations

Initially Now ...

Country B é
pGg (importing)

GEBV A//Yl
CountryA — InterbU”
(exporting) | pG<1| GMACE

\%G<1
\ Country C é

(importing)

Country D
(importing w/o

genomic eval.)
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International SNP evaluations

Country B @
p/G<’1 (importing)

7~
R [ comre N

(importing)

Country D
(importing w/o
genomic eval.)

SNP
Country A ——>| Interbull
(exporting) | G<1| SNP eval
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Summary

» Challenge 1 : redundant information

* Challenge 2: national genomic evaluations differing

from GBLUP or with different sets of SNP

* Challenge 3: inclusion of a « residual polygenic » effect

* Challenge 4: Interbull chores and monitoring

* Challenge 5: acceptability ...
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Summary

» Opportunity 1: added reliability for all (incl. females)

* Opportunity 2: end of the Interbull « white elephant » ?
(« Rube Goldbert machine », « usine a gaz »)

* Opportunity 3: genomic selection in countries

without national genomic evaluation yet

* Opportunity 4: easier multibreed evaluatjgns?

e Opportunity 5: understand genetic

background (causal variants, G x E, ...)

THE FUTURE
IS EXCITING
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