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Multiple Trait Models




Recursive Models
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Data (Rubia Gallega)
I L

Males 73743 (41.54 Kg. + 6.01) 41506 (45.04 Kg. + 8.14)
Females 91130 (39.96 Kg. + 5.53) 34902 (42.05 Kg. + 6.95)
Total 164873 (40.67 Kg. + 5.80) 76408 (43.67 Kg. + 7.77)

https://www.tasteatlas.com/best-rated-beef-in-western-europe



Data (Rubia Gallega)
 [Nokep  [Wep

Machos 73743 (41.54 + 6.01) 41506 (45.04 + 8.14)
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Pedigree: 522,885 entries Genotypes: 4,578 individuals (39,532 SNPs)



Model (ssGBLUP)

Yew = Xpwbpw + Wewshgy + Mpyppw + Mpympy + Zpyupy + epy

Yep = fFsw) + Xcpbep + WepShep + McpPcp + Mcpmep + Zepucp + €cp
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1.f(yew) = 21(Yew — YBw)

f(ew) —

2. f(yew) = L1 (Yew — Yew)+A2(Ypw — )’BW)2
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Results

MODEL DIC

| (LINEAL) 1181763.26
Il (NON LINEAL) 1181418.71
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-0.53(0.19)  -0.004 (0.001)
0.25(0.05)  0.001 (0.000)
7.55(0.12)  0.040 (0.007)
18.26 (0.20)  0.120 (0.001)
0.010771 (0.000629)

0.000357 (0.000011)



Results

MODEL II BW CD
o2 3.47 (0.32)  0.022 (0.002)
DIC o2 2.47(0.27)  0.014 (0.001)
| (LINEAL) 1181763.26 cov(u,m)  -053(0.19)  -0.004(0.001)
Il (NON LINEAL) 1181418.71 Uﬁ 0.25 (0.05) 0.001 (0.000)
o, 7.55(0.12)  0.040 (0.007)
o2 18.26 (0.20) 0.120 (0.001)
Aq 0.010771 (0.000629)

A, 0.000357 (0.000011)
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Recursive vs Non-recursive scale
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Recursive vs Non-recursive scale
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Heritability
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Genetic Correlation
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Conclusions

Phenotypic relationships between traits can be non-linear
The Multiple Trait Model involves linear relationships between traits
Recursive models can be defined with non-linear relathionships

The genes involved in genetic variation may vary across the parametric
space of the causal variable
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