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Motivation / Objective

d Most studies about the effects of imputation report:
=» overall correlations between GEBV
=» comparisons between software

 Further investigate the causes and patterns underlying
the bias in GEBV due to imputation errors
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Material and Methods
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Material and Methods

] Data set 1

= 3494 animals with 6k

findhap / FImpute

4

J Data set 1 J Data set 2

= 3494 animals with 50k =» 3494 animals with 50k

=» Prediction of GEBV for 37 traits

= Comparison between GEBV from observed

~’. 50k with GEBV from imputed 50k
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Changes in ranking within TOP 50 candidates

= Rank correlation Also top 50 in imputed set
rait
findhap FImpute flndhap Flmpute
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Impact of Imputation errors on GEBV

Protein (kg) / FImpute

Q |
©
All Candidates ©
o | oS
x < r=0.99
o
e}
o |
S &
7o
|
0o
&l
' o
@)
S
40 20 0 20 40 60
GEBYV from imputed 50k
nZn LfL

Tierzucht 2014 Interbull Meeting - Berlin, 20. May 2014



Impact of Imputation errors on GEBV
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Impact of Imputation errors on GEBV
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A possible explanation

(1) On average, top animals should have the best haplotypes
and bottom animals should have the worst haplotypes;

70 LFL

Tierzucht 2014 Interbull Meeting - Berlin, 20. May 2014



A possible explanation

(1) On average, top animals should have the best haplotypes
and bottom animals should have the worst haplotypes;

(2) iIn ambiguous cases, imputation algorithms will suggest the
most frequent haplotype as replacement;
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A possible explanation

(1) On average, top animals should have the best haplotypes
and bottom animals should have the worst haplotypes;

(2) iIn ambiguous cases, imputation algorithms will suggest the
most frequent haplotype as replacement;

(3) If the most frequent haplotype has a neutral effect on the
trait, bottom animals benefit and top animals are penalized.
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A possible explanation

(1) On average, top animals should have the best haplotypes
and bottom animals should have the worst haplotypes;

(2)

(3)
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A possible explanation

(1)

(2) iIn ambiguous cases, imputation algorithms will suggest the
most frequent haplotype as replacement;

(3)
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A possible explanation
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A possible explanation
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A possible explanation

(1)
(2)

(3) iIf the most frequent haplotype has a neutral effect on the
trait, bottom animals benefit and top animals are penalized.
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A possible explanation

Genotype AA, AA,
| |
1

A1A

1
| |
Genotypic value -a 0 d

Assuming Hardy-Weinberg equilibrium:
-
f(AA,) = p?

< f(AJA) =2pQ
f(ALA,) = g2
L (AA) =
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A possible explanation

Genotype AA, AA,
| |
1

A1A

1
| |
Genotypic value -a 0 d

Assuming Hardy-Weinberg equilibrium:
-
f(AA,) = p?

< f(AJA) =2pg
f(ALA,) = g2
L (AA) =

Population mean: M =a(p-q) + 2pqd

*Average effect of A;: a; =qg[a + d(q - p)]
*Average effect of A,: a, = -p[a + d(q - p)]

*as deviation from the population mean
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A possible explanation
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A possible explanation

(1)
(2)

(3) If the most frequent haplotype has a neutral effect on the
trait, bottom animals benefit and top animals are penalized.
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A possible explanation
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A possible explanation

0.60
I

BOTTOM 50 Candidates

E Mean proportion of changes for an allele with a positive effect on the trait
B Mean proportion of changes for an allele with a negative effect an the trait

i

g5 2 x
= 0o om ™ Eﬂmmmmmmm

' One red and one blue bar for each of the 37 traits
M0 L

0.55
]

Proportion of all changed alleles (FImpute)
0.45 0.50
| |

0.40
|

EUB
UMD
WA
IB

B O 0]
mu.LLOII!Of[ﬂ:mm%%%gm'_

FKG
ODMG

Tierzucht 2014 Interbull Meeting - Berlin, 20. May 2014

22



A possible explanation

° Flmpute = findhap
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Conclusions

 Bias in GEBV due to imputation errors

=» downwards in top and upwards in bottom segment
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Conclusions

 Bias in GEBV due to imputation errors
=» downwards in top and upwards in bottom segment

 Imputation algorithms usually suggest haplotypes with
higher frequency and more neutral effects

=>» disadvantage for top and advantage for bottom animals
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Conclusions

 Bias in GEBV due to imputation errors
=» downwards in top and upwards in bottom segment

 Imputation algorithms usually suggest haplotypes with
higher frequency and more neutral effects

=>» disadvantage for top and advantage for bottom animals

d Might have implications, especially for mixed pools of
candidates genotyped at different densities
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