Integrtion of MACE breeding values
into the multiple-trait single-step random
regression test-day genetic evaluation

for yield traits of Australian red breeds
Interbull meeting, Montreal, 2022
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Why integration
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Evaluation model
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0 . : +
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0 3 +
0 ([fo(Kg), > Hh(K3)] ® B)(Z3 ® k) U3 3 f,
([fo(Ki), -, (K] ® B)(Z © 1) 0 0 ) (ql,t,fo)
0 ' +
0 0 ([f(K3), ., 2(K3)] @ k)(Z3 @ I) 43,35
€t
)

V. Boerner (GHPC/QGG-AU/DataGene)

A4O0>» «4FP» «F» «E>»

P A

3/13

30/05/2022



Evaluation model
}/I,t\
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tiple-trait random-regression test day model
)/3,3/ \ 0 0X3®/3/ \b3,3/

nine traits — three traits in 0 0 Clt.fo
three lactations . : o
o milk 0 ([fo(K3), -, fa(K3)] ® I5)(13 ® hs) C3.3.,%,
o fat ) 0 Uleho
© protein | . 14
© 27 genetic effects ) ([fo(K3), ., H(K3)] ® ) (Zs ® I) U336
» Legendre polynomials 0,
1 and 2 ) 0 itk
v . +
0 0 ([fo(K3), - 2(K3)| ® B)(Z3 @ k) ) \ G335
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Evaluation model

\ Ns o - \ e \
M multlple trait random- regression test day model
' ]
0X3® I b=
Y3,3/ \ 3 3/ \ Y Ungy s U336l ~ N(O,T ® %)

© nine traits — three traits in
three lactations
» milk
o fat
© protein
© 27 genetic effects
» Legendre polynomials 0,
1 and 2

V. Boerner (GHPC/QGG-AU/DataGene)

0

. Ao oo

0 ( -\ Q9 QOQ +H
© H — single step H matrix

MW e Q= genetic group regression
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Evaluation data set

® 10,000,614 observations across three traits and three lactations
milk yield in litre
© fat yield in kg

© protein yield in kg
© pedigree
®» 975,532 individuals
© 73 phantom parents
© genotypes
» 8,191 animals

various platforms

imputed to common set of 73,000
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Abulls

® 466 individuals

® information provided to
Interbull

-\
o’

© 212 genotyped
- ® eligibility for integration:
o religy — reldomestic > 0.01
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Integration data set

© 466 individuals
® information provided to
Interbull
® 212 genotyped
® eligibility for integration:

relip — relgomestic > 0.01
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®» 15,597 individuals

® no information provided to
Interbull

© 116 genotyped

eligibility for integration:
o all
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Integration data set

® 466 individuals

15 K97 individuals
Dimension problem:
® 212 genotyped

27 genetic effects vs 3 Interbull breeding values
eligibility for integration:

© 116 genotyped
reliy — reldomestic > 0.01

eligibility for integration:
® aII
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Integration methodology

Overcome dimension discrepancy:

® Ro7 — Ry
o T =Q5,Q

® Yg — 27 X 27 genetic co-variance matrix
9 Q — 9 x 27 block matrix of Legendre polynomial
coefficients
© N3 = RNy

® u,-yi: = Ku,-y;
® r,-f: — KI’,‘_’;
>k * - *
o b= (1= 1) © diag(%3)
© wu;. — vector of breeding values of animal i
® r;. — vector of reliabilities of animal i

pi,; — vector of prediction error variances of animal i
® “"— sent to Interbull(SENT) or received from
Interbull(ITB)
© K — 9 x 3 matrix of diagonal blocks
40> «4F > <
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Integration methodology

Derive a pseudo data point:
o diag((D;. +N;)7Y) = p;..

iterative procedure if 8 > 1

maybe >50k iterations (parameterization, X radius,
consistency of p;)
s [t R
®© [1;?
G, — Ci.C-'C,; — exact but infeasible
» ;7 — usually sufficient
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Integration methodology

Derive a pseudo data point:
® Abulls

*

Dj.r = Djt8 — Di sent
® y,- =

@ Bbulls

D2 ((Diyre + X3 )uf rg — (Disent + X371 uf sent)
i = DiTI%’B((D"JTB + 237N rs)
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Integration methodology

Tweak MIX99 input

add y* to data

effects

add D 2(ABulls) or D; ,ITB(BBulls) to residual variance file
® set “DIM for y* to 306
® add extra level associated to y* to all fixed classification

add row 306 to regression table file — f305

I
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ABulls
© expectation driver

& NTB > ISENT

2 2
¥ oirB OSENT >

— ® 2 2
OSENT  OSENT

/ ® expectation

© Iplended = ITB
® Uplended = UITB
® evaluation parameters

2 ® COr(:blended, :ITB)
o Im(:plended~:1TB)

=
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Method evaluation

& expectation driver

© rTe > ISENT

© expectation driver
23
3 _‘ T 20
02/TB UgENT ) 0 Ipom
9 SENITSRCISEN TS © expectation
& expectation Iblended > Max(riTa, room)
> Tblended = IITB ® evaluation parameters
® Uplended =~ UITB
@ evaluation parameters

® ?7 — nice plots
® COr(:blended, :ITB)
o Im(:blended~:1TB)
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Results

» very similar for all three traits

only shown for protein
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Results:

breeding values

y=7.84+0.862x R?=0.94 y=9.02+0.989 x R?=0.99
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Results:

reliabilities

0.296+1.3x R?=0.93 g y=0.126+0.873 x R?=0.98
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Results:

breeding values

y=126+0.02x R?=0.01 ,' y=145+1.01x R?=0.98
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Results:

reliabilities
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Results:

800,000 -
600,000 -
400,000 -

200,000 -

reliabilities
statistic

no change
>0.01 increase
>0.05 increase
>0.1 increase
>0.25 increase

0.2 03
reliability difference
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value
0

04118
53.3%

46.7%
5.613%
4.914%

0.001876%

breeding values

statistic value

i -30.8

27.79
>1% change 84.17%
>5% change 42.28%
>10% change  28.6%
>25% change 14.96%

20 -0 0 10
breeding value difference
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Results:

animal re-ranking
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Conclusions

® integration successful

expectations met for ABulls and BBulls

© population wide impact of integrated data points
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Conclusions

® integration successful
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¢ joint D.. — computational feasible?
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Conclusions

® integration successful

» expectations met for ABulls and BBulls
© population wide impact of integrated data points

® possible sources for evaluation bias
© approximation of C,'7,' = C,#,-C;,’l#,.C#,-,,-
© D;. ignores relationships between integration candidates
© joint D.. — computational feasible?

® possible negative impact on long-term genetic trend
assumption X, 78 = Z.pom may not hold

® impact of genomics

sources of evaluation bias are equivalent to no-genomics
extent of evaluation bias 7!
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