Incorporation of LD information
into the GBV model
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Aim of the Study

Aincorporation of information on covariance between SNPs into GBV
model P ) — 1
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Data Set (animals)

Simulated data set from Xl QMAS Workshop 2008.

A 6 chromosomes

A 1000 SNPs per one chromosome

A 50 male and female ancestorsQ generation)

A 50 generations

A 4 generations M ISy20eLIS b LIKSy2(eL)S
i generation 0 Mvp YIFIESa yR mpn FTSYIfSa
I generations 13 M Tpn FYAYIFT A
i y=136 M 6c ve[as)b Lk2fteasSys

A generations (57) M IASy20eLIS AYTF2NXIFOGAZ2Y

T 400 animals each



Data Set (SNP selection)

SNP data sets:

A al! C x nHoo 6NPg
A every®SNP h M BNPS
A every 10 SNPH c n 8NPs
A every200 SNPTH o n 8NPs



LD estimation

Haplotype Frequency Allele Frequency
SNR, SNP, X1 SNR, B =%+,
SNH‘15NP22 X12 SNH‘Z ﬁ - X21+ X22
SNHQSNFQI X21 SNI:21 E = X11+ X21
SNH,SNF2, X2 SNPZ, @ = X2t X,
A D (ewontinand Kojima, 1960) D=x,- bt
SNR, SNR, Total

SNB, X, = Bl +D =BE-D | dE=x, 4%,

SNB, X, = fig - D =@t +D | &5 =x,+%,

Total B=xit%, | B=Xi+X, 1




LD estimation, Matrix norm

A r2 (Hill and Robertson, 1948 D2
2

W
P PG,

Maitrix norm - Frobenius Norm

m n : \ min{m,n}
HA”F :\/a a ‘aij‘z :\/trace(ATA):\/ i'a;_lsiz

i=1 j=1

SNPData Set Every 20 Every 10

Norm
betweenD 16.54 33.00 67.04 93.76
andr?



LD matrix
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Model

y=nmt+Zg+e
e 0. 08349608g Elg eO 1 Og. “SNPg O O Oge€clg
S1.316219398) Q5 &1 2 “;SNPZU ?o 1 0 02!
e5490576262u &0 e1 1 1£S - @0 0 1 OUée3l
.0800260064 &Y £ o 1Y & 00 1%

trait value

general mean

vector of random SNP effect " .

g~NZ§),LDI§§ £=1.36

incidence matrix for g
residual - N(O, Iﬁ) E ~319



Technical aspects

ACalculating LD
Aw LJ OSNP&Sic o
Ahttp://davinci.crg.es/estivill_lab/snpassoc

ACalculating GBVown functions in R



Results
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Results

Accuracy between TBV and GE
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Every 20 Every 10 Every 5 al C x

ED 0,70 0,74 0,78 0,78
Hr2 0,69 0,73 0,76 0,78
i |dentity matrix 0,69 0,74 0,78 0,79




Results

Accuracy between TrueEBV and GE
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ED 0,75 0,83 0,86 0,87
|2 0,75 0,82 0,84 0,86
i [dentity matrix 0,75 0,84 0,86 0,88




Results

Variance of residuals

4,00

3,50

3,00 -

2,50 -
(0]
(&)
C
3 2,00 -
©
>

1,50 -

1,00 -

0,50 -

0,00 -

Every 20 Every 10 Every 5 al C x

D 3,46 3,25 3,14 3,03
Hr2 3,49 3,30 3,21 3,10
i [dentity matrix 3,45 3,23 3,11 3,00




Conclusions

A low correlations EB\GBV

A SNP estimates differ across models
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