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approaches in Brown Swiss
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DATA

* 7041 animals genotyped on 50K chip
* 6 countries included: CHE, DEA, FRA, ITA, SVN, USA
* Between 3 and 15 traits by country

* In this study, we focus on
* 5 countries: CHE, DEA, FRA, ITAand USA
* 10 common traits (prod:3, func:1 and type:6)
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5 methods investigated

* gBLUP where a effect is estimated for each SNP

* When the number of animal is drastically lower than the number of SNP, this
method is not
optimal

* Comparison with a set of methods of variable selection

* The effect of a set of SNP will be shrinked toward 0 for a better estimation of
the other SNP effect.

* Bayesian LASSO

* Bayes Cm

* EN

* Genomics MAS (French approach)

* Comparison with a pedigree-based BLUP
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N<A

Analysis

* 2 criteria to compare genomic selection approaches:

* Correlation between observed and estimated
performances

* Included between 0 and 1
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Analysis : corr=0.50
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Analysis : corr=0.80
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Analysis : corr=0.98
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Analysis

* 2 criteria to compare genomic selection approaches:

* Correlation between observed and estimated
performances
* Included between 0 and 1
* Slope of regression
* Expected to be close to 1
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Analysis : corr=0.98
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Same slope of regression
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Analysis : corr=0.98
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/

Different slope of regression
for the training pop (slope=1) and the validation pop (slope>1)
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Correlations for production traits

traits countries BLUP GBLUP

Bayesian
Lasso

Bayes Cnt EN SAMg

>

Swiss
French
fat us
Italian
German
Swiss
French
milk us
Italian
German .
Swiss 0. .60 0.602
French 4 0.545
protein us . . . .555
Italian
German 454 0.590
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Correlations for type traits

taits  countries  BLUP  GBLUP  PVSN  pgapescy EN SAMg

Swiss 0.429 5 0.473
French 0.332 0.418 .41 0.420

foot angle us 36 0.383 .456 .4 0.466

Italian 0.418 . k 0.454

German 0.424 .462 .462 0.459

Swiss ‘ 0.549 0.656

French 4 0.494 0.653

us 0.493

Italian 464 0.537 0.656

German 46 0.496 68 0.657

Swiss 0.520 0 0.554

French 0.490 5 0.558

Rump Angle us 3y 0.524 0.554

Italian 41 0.516 0.552

German 44 0.540 0.5 0.563

Front Teat
Length
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Correlations for type traits

traits  countries  BLUP GBLUP Bze:;:" Bayes Crt EN SAMg

Swiss L4723 0.57: 0.573
French I .45 0.529 0.528 0 0.513
us 42 0.516 0.516 0.504
Italian . .42 . 0.519 0 0.502
German 0. ) 0.521 2 0511
Swiss 6 0.506 0 0.529 0514
French L 0.384 . 0.444 0.43% 0.418
us 0.508 0.527 0.516
Italian . 0.480 .49 49 0.491 0.467
German 0. 0.464 . 474 0.466 0.447
Swiss 2 0 0.579 0.604
French . ! 0.576 3
stature us b 0 0.605 0.618
Italian .406 553 0.604 0.618
German . .52 0.579 0.593

Rear Leg
Side View

Rear Udder
Height
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Correlations for functional traits

Bayesian

traits countries BLUP GBLUP 2550 Bayes Cm EN SAMg
Swiss
French
direct us
longevity
Italian
German
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Slope of regression

car country BLUP poly gblup blasso  bayescpi EN SAMg car country BLUP poly gblup blasso  bayescpi EN
CHE 0.296 0.213 0.207 0.335 CHE 0.154 0.187
FRA 0.289 h 0.197 0.265 FRA 0.228 0.162
dlo  USA 0.287 pro  USA
ITA 0.222 ITA
DEA . . 0.281 DEA
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Mean correlation per country

* In Brown Swiss, the contribution of each country to the reference
population is very different

* Mean correlation over the common traits are consequently different
according to the country scale

* Country with a high contribution will convert CD of abroad bulls with a

higher accuracy
country scale mean correlations
Swiss 0.527
French 0.487
us 0.518
Italian 0.524
German 0.521
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Results

_— Traits which
. Deviationto 1of ' o s'w ¢
correlations validate

the slope Interbull test
BLUP poly 0.393 0.184 6
gblup 0.475 0.138 9
blasso 0.533 0.110 8.2
bayescpi 0.535 0.108 8.4
EN 0.537 0.124 9.2
SAMg 0.515 0.097 9.6
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N<A

Conclusions

* Compared to a traditional BLUP, genomic selection allows a gain
in correlation between 6.5 and 20.9%

* Among the set of genomic selection approaches
* There is some variability!

* Bayesian Lasso, Bayes Ct and EN give the best results with a gain in
correlation near 3% compared to GBLUP

* The slope of the regression
* is closer to 1 with the French approach
* More traits validate Interbull test with this approach.
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