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Social interactions

* Phenotype = Direct genetic effect (DGEs) + Indirect genetic effects (IGEs)

* |GEs are important in
group-housed animals
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Censoring

* Incomplete observations for traits (censoring)

- Mortality from diseases

- Involuntary culling
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Censoring and IGM

* Censoring problematic for indirect genetic models (IGM)?
- Change in group size with censoring
- Impact on phenotypes
- Non-random removals (related to IGEs)

* Possible effect on:

— estimation of the indirect genetic variance?
- predicted genetic effects from IGM?
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To evaluate the effect of censoring on:

1. The estimated indirect genetic variance

2. The predictive ability of an IGM
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Simulated Scenarios

1. dat;,, Complete data

50% groups in training had a missing value

3. dat, ;4 50% groups in validation had a missing value

JPL B 50% groups in both training and validation had a missing value



AARHUS CENTER FOR QUANTITATIVE
¥ UNIVERSITY GENETICS AND GENOMICS

Simulated Data

* Pedigree: 6 generations (48000 individuals) 500) 2009‘

* Group assignment: Random

No Selection

*Group size: 8

8000 offsprin
* Phenotypes in the last 2 generations: Prng

* 5th generation: training data (1000 groups)
6th generation: validation data (1000 groups)

*50 replicates - results are average estimates
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Parameters for simulated data

e Simulated parameters:
- Direct variance (gg,) = 0.3
- Indirect variance (o,) =0.003

- Correlation between direct and indirect (7, ) =0

*Heritability (direct and indirect): 0.3

*Estimation of genetic parameters: DMU software



Classical model (CM):

y=Xb+Zpap+Z,9+e

/7 bbb\

Phenotype Sex (fixed) Direct Group Residual

Indirect genetic model (IGM):

y=Xb+Zpap+Zja;+7Z,g9+e

'R, | | b\

Phenotype Sex (fixed) Direct Indirect Group Residual
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Predictive ability

The correlation between true phenotypes (P) and estimated breeding values
(EBVs) of individuals (i) in the validation data

A. TP,DBV,: P; correlated with direct EBVs from CM

B. TP,DBV Y’ P; correlated with direct EBVs from IGMM

C. T'Pl_’z}_l—l IBVI]_: P; correlated with sum of indirect EBVs of group mates (j)

D. T py0BY;+ 53 1BY;, = Ttotal P; correlated with total breeding values (B+C)
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Results — Estimated variance components

CENTER F OR QUANTITAT
GENETICS AND GENOMICS

& C C

True parameters 0.3 0.003 0.0

Scheme Model UczzD(SE) 062”(55) Igp, (SE)

1. daty,, IGM |0.323(0.041)|0.003 (0.001)|-0.024 (0.173)
CM ]0.323(0.041) - -

2. dat,.;, IGM |0.274 (0.036) | 0.003 (0.001) | 0.097 (0.182)
CM |0.272(0.036) - -
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Results — Predictive ability

Scheme "Phen; DBV, | Tphen;DBVy, | Tphen;y? ! 18vy; | Ttotal
1. dat,, 0.276 0.276 0.040 0.279
2. dat, 0272 qum |0-271 0.038 0.274
3. dat,.. 0.262 ™™ 0762 0.040 0.265
4. daty i, i 0.258 0.258 0.041 0.261
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Conclusion

Phenotypic censoring does not affect
the estimation of indirect genetic variance,
nor prediction ability of indirect genetic effects
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* More than one missing record per group
* Non-random censoring
* Average genetic relationship within groups other than random

* Overlapping generations or genetic relationships among animals in training
and validation data



