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RODUCTION

f genomics in assisting selection
oci underlying traits of

reeds to define powerful
ping experiments

olutions:

tify regions on which selection has acted
| tures of selection):
2 Need to relate observed signals to a phenotype

" Validate « candidate QTL »

2 From results in breeds where powerful design are
available




nts identified in one breeds are expected to
ate in several others breeds

eutral variant: most SNP polymorphic in one breed
several other even distantly related (e. Gautier et at,, 20074)

* This might also be true for a causal variant:

2 ex: DGAT1 K232A polymorphism has been characterized in

several cattle breeds (. . Grisart et al., 2004; Kaupe et al., 2006; Gautier et al.,
2007b)
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between INRA, Labogéna and Al industry)

wromosomal regions selected
rding to previous studies (mainly French QTL program)

aining at least one QTL underlying production, milk
position, mastitis resistance (~SCS), female fertility

® traced with 45 microsatellite markers
5 [ndividual genotyped (10,000 genotypes per year) :
- " Candidates (young bulls, females before first lactations)

= “Historic animals” to better estimate QTL allele transmission
and effects



MAS1 efficiency depends on the
number of « historic »
individuals genotyped
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MAS1 BV = Polygenic Effect + O effect + @effect
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heﬁench MAST: First Results

2008

2007 (sept.)

(2001-2007)

60000 genotyped individuals
(coordination among the partners of the
program has continuously improved)

" 45 microsatellite markers (14 QTL
regions ~20% of the genome)

" 1/3 individuals without phenotypes

"Most QTL confirmed: 30 to 40% of the
genetic variance is explained by 3-5
QTLs

" 8 traits evaluated each month (MAS
BV)



iciency: An example

andidate bulls to obtain the same genetic

compared to a classical genetic selection
s in MON, 130 in NOR and 500 in HOL)
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136 @ 80 109 "-16.2 415 -1/7.0

| 130 -133 108 -169 404 -19.2
B 147 111 146 438 -12.4
'FPM 120 | -20.0 102 -21.5 421 -33.0

PP 131 -12.7 114 -123 436 -18.0




| sneration MAS: some
limits. ..

necessary to use within-family information
notyping a lot of related individuals)

ented only in large cattle breeds
 families are needed to validate QTL effects

- Lafg

" Difficult to extrapolate results to small size breeds



219 Generation MAS

ations to identify and characterize the
on a population-wide basis

put genotyping methods

cally: high t!
ilable

Principle:

efficiency: Less individuals need to be genotyped
(no need to genotype related « historical » individuals )

" Extension to other breeds is now possible



MAS?2 is much more simple and efficient
in particular within small families



e krench Fine Mapping Project coos 2o
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R ER N 671 Sons

¥ \ 006 ©0  Grand Daughters

originating from the MAS1 program
enotyped

‘ wineS0K chip + 50 SNPs within 18 candidate genes
Fine ) Mapping of QTL underlying >20 traits
Milk, disease resistance, conformation, fertility...
AS2 Application:
" The MAS2 SNP chip: Selection of the 1536 most relevant SNPs
" Tracing the most informative haplotypes
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AlT » Project

lected to validate the MAS2 chip:

cows sampled (~25 per sire) per

2 cells (~1 pg)

- " Identification of original haplotypes
- = Association analysis to evaluate within breed effects



[aracterization of the MAS regions
N¥local french dairy breeds
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Holstein
Normande
Montbéliarde
Abondance
Brune
Simmental

Tarentaise

Vosgienne




ONCLUSIONS

| owerful QTL mapping design

" Jdentification of signatures of selection...

" 50000 SNPs chip is currently genotyped on a sample of
more than 30 breeds



* Olivier Bulot, Christophe Lecomte
=5 Breeders kindly involved in milk sampling...



