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Goals
@ association

e prediction growth trait at time point 600 (phenotyped and
non—phenotyped animals)

Methods
o longitudinal mixed model

o Legendre polynomials for fixed and random effects




Methods: Basic Model

Single SNP model

yi(t) = p(t) + xia(t) + &i(t) + e,

yi(t) trait value for ith individual at time t

a(t) additive effect of SNP at time ¢

xj € {—1,0,1} SNP genotype indicator for ith individual

&i(t) permanent environmental effect for ith individual at time ¢t

€; error for ith individual



Methods: Basic Model

@ SNP variance at time ¢

1
aé(t) =o20?(t) = §a2(t)

@ phenotypic variance at time t

o3(t) = 03(8) + 02(t) + 02 = S02(t) + o¥() +

o heritability at time ¢

og(t) 39%(1)
od(t) Ta2(t) + Ug(t) +0?

h2(t) =



Methods: Extended notation

Orthogonal polynomials

V(r) = [Vo(7), Vi(7), ..., V. (7)]

o V, Legendre polynomial of order r = 3

o 7 standardized time point (7‘ =2 t_itg - 1)



Methods: Extended notation

@ single SNP model with Legendre polynomials
yi(T) = V(T)u + xV(r)a + V(1)& + €
&isiid. N(0,X), where T is a (r +1) X (r + 1) covariance matrix
o heritability

V() [%aaT] wi(r)
v(T) [%aaT + Z] UT(7r) 402

R (1) =

o estimation [i, o, ¥, 0?] using EM algorithm

e 615 iterations (on average)



Hypothesis

Hy: Va=0 vs Hi: Va#0

Test statistic R
L(6
Ao =—2In (f)wxﬁ.

L(9)




Results: Detecting association

corrected p-value
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Results: Detecting association

Selected SNPs
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Results: Detecting association

Chromosome 1
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Results: Detecting association

Chromosome 2
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Results: Detecting association

Chromosome 3
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Results: Detecting association

Chromosome 4
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Results: Detecting association

Chromosome 5
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Prediction (non-phenotyped animals)

@ estimation of parameters y and «

y(r)=V(r)p+ [X1 @ V(1)]a+ €

e Xp incidence matrix of SNP genotypes for phenotyped animals
o 7 based on 5 time point {0, 132,265, 397,530}
o tmax = 600

o prediction future trait value for ith individual

yi(1) = V()i + [Xoi © W(1)]e

o Xp; incidence vector of SNP genotypes for non—phenotyped ith animal
o (T=1) & (t=600)



Results:

Prediction (non-phenoty

Predicted trait value at time 600 without selection of SNPs
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Resul

1 animals)

: Prediction (non—phenot

Predicted trait value at time 600 with selection of SNPs
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Methods: Prediction (phenotyped animals)

@ estimation of parameters u and « for ith individual

Vi(T) = V(r)p + [X; @ W(7)]a + €

e X; incidence vector of SNP genotypes for ith individual
o 7 based on 5 time point {0,132,265,397,530}
o tmax = 600

o prediction future trait value for ith individual

yi(1) = V()i + X @ V(1)la

o (r=1) & (t=0600)



: Prediction (phenotyped animals)

Predicted trait values at time 600

o
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Results: Prediction (phenotyped animals)

Predicted trait values at time 600

70
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Conclusions

("]

("]

o

many significant SNPs, which influence the trait

SNP effect varies across time

prediction with selection gives results with less variation and no
individual exceeds the trait limits (for non—phenotyped animals)

selection in prediction for phenotyped animals does not change the
results
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