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heritability and different dominance variance.

RKHS BayesL ASSO BayesB BayesA ol i)l Spdacdlyy
<ISN\Y - [50¥ -[FayY N any .

ISV -[5aY IVYY +[59A AN A
1590 ISV~ - IYYY e DAY

[5YY -[595 - JVEY <ISAN .

<[SVE <IVYY < IVEA Iy AN Ay
N2 AR 1YY AR DAY

NN +Iva- +[YAY N\ans .

<IV\Y <IV\Y <AV < IVEY AN s
<IVYY <IVeY < IVEA IVYY AW

iy Gl s Oluye (55ke gyl o by, sl
Slarye 5655k g pycdlyy Jlade (al38l b Jilie 53 5505
oIBl L Jg wges by (BBl ol LU g, 5o las
S o33 sla o 3 Calle 258 I3 g

5 B A ju sty o bs Sluye (1:0ke bawgie

5 VA8 AN AJA iy & RKHS Lsg) 3 LASSO
¥ oJgaey & pghilen (Y Jsax) 3,5 3505 VR0
A4 IV G apdcdlyy Gl L e e odalie
Bo ol bl slaghyy lp s Sl (:Sle
e 53 (cadle) (el Bl BT e Gl L (g )8

Slacans g g piacdlyy slp bl g s pel)l slaog) b ogis (Mol o)) wpin o Sluje (1 Ske Y g

Gglate Cadle il ylg

Table 3. The mean sguared prediction error of genomic breeding value for parametric and non parametric metl
The with heritability and different dominance variance

RKHS BayesLASSO BayesB BayesA codle by S vl
V/AA VY VAY VAY .
VIAY VIVY VIso Ve -0 N
Vv VIAY VY VIAY AT
\AN VA VD VA .
VAY VAY \IsY VY -0 N
VIAY Y/ Yy VIAY AT
¥/ \IvE VR ! .
VA VIVY \iss \IvE -0 -1
VAA VAY A VAN -

Ly Sl ol &8 (Jae 4 cand codle 3l o) Jao L MSE
ol adllas gl b oS (V) cutly gyiiy il culy
Uil (Sawld oS aad o s @l ol )l callas
sl 41 Dlgiee (o935 mibn oo ol Cilkie 5 Jae
ok Sl o8] sde y cadle Il )8 )l
Glasely jl (S a8 Ly g il > Sllges 3 Sles
w5 Slodse it Sl 55,5 b e

slagiyy » s Oluje 1:Ske (spdhcdlyy Gl L
@ges I a8l (g el )LU sla oy, )d g (el (g el
G2 ) NP W V1T PP LS IS NS SRR NS
slagiyy o s Slupe (:Ske (Jlo > il
d9ed Iy LEalS (62l,LU (sla g, )3 9 LRIl s yel)
Wb S Gygo ABly 03l b &S gladllas (5 pizmen (V)


http://dx.doi.org/10.29252/rap.8.18.161
http://rap.sanru.ac.ir/article-1-908-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/rap.8.18.161 ]

V5

WA liwo ) /A 0jlos /ot Jlo (pold Cladgs (slouing sy

b igy opl oyl Jio o cudle ailiblue wlgl 5,8
Srahll gy 3 (83,50 y9> S il Blasl) w3 it
g odd yidy cy) e ccgpiucdlyy Lilssl L RKHS
Copd Jle p culle il algl 5,8 o)ls
col nlpll JS0d5 G 0e @ (95 (it (9 sS)
5 Gonsk Slio gl o addllas Sy 4 3905 Ly ialS
copd ke W3S pbxl oyl syl > b Mg
o35 (Mol ()] 0ad monal cuigd (g )S)
bid &S Juo & Cand 39 J1 93 o ol & Jse gl
wlls 1 g 105 & sde &4 g ili8l S gl
285 WS e by |y e S bl Jae e moin

1) 35t y3ls adlas b 3

Sl syl g Lo 5 3131 slaals)) )
b osladlas o il ez (oMol gl i)l olwl
Cono (9] 2bi) sl ) cadle Sl ()5 )l
Al Mol sl 35) g (il Bl (S5 bl (eSS
slagiugiy ile Coue & (Rie plply @iy GV
(WY) ol 0335 0053
slagdyy 2 (95 Gron Oe)S) cupd (Ske
5 +IAY R cIA+ iy RKHS 5 LASSOB A .
wdol Cuwdy dlael 4 dogr b (P Jgdo) ol Cuwdy </AY
» Oy Fea)li laghs, 03 @ cuws B g Uy
L L (LASSO 5 B A 5) il sloghs
S e 4 Game)S) Gups /0 4 DYl gpdicdlys

Sy b S b 3l 2,5 o8 ol o)l 5 Ky

Sglite Clé uibyly Canms 9 s el sl s yehlbaos g 3ell Sty b (o) Gmpin OseesS) cupe F o>
Table 4. The regression coefficient prediction of genomic breeding value for parametric and non-parametric methods

with heritability and different dominance variance

RKHS BayesL ASSO BayesB BayesA codle Wil Sphcdlyg
<IN +IA¥ AN <IAY .

<Y -] AN IV RN A
AT <IYA <A +IYA AT

-Iva +IAA AW «IA¥ .

<IAY -Iva AN [\ AN .Y
Ay AN <A Iy NAYY

+IYA AN AN <IN .

«[AY «/AA AN o[As o0 10
-/ay <IAY -/a. -JVE AT

@ s wadle 31 glyls (ola s a8 l> L5 o 340
ol 3 e il s 28l 1y B ol & sl s
55 Sl gaw (Rl L (S sk 4 0dg (g yieS
byl odliwl (og3j slae 5 (Cudle) (ol jdl
Como 2yl sl yehl sy 4 Cund (gy%l40

D5 (o0 Ao (09 SISty

Ol L =Y a8 ol plas adllas ol @L;L;lf ke

Sy (0] b Coue (Sphicdly poaw
o 1L Y 390 Ly 258 sl 5 o5 2o
P9 9 8 Ul (9] Smoin Cowe (S culle
Slp cudle mawil ws ) bl wses g iuli8l gl
Sl ha) > (Jg aLiS A8 como (el (sl by,
08w )S ) ad g MSE ¥ b oy Como yiulj8l aeldl


http://dx.doi.org/10.29252/rap.8.18.161
http://rap.sanru.ac.ir/article-1-908-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/rap.8.18.161 ]

V55

10.
11.
12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

22,

23.

24,

25.

Cadle g (alBl (S5 Gl slore b e bl 5 sl slaby) (o35 ol cono

&l

. Aliloo, H., J.E. Pryce, O. Gonzalez-Recio, B.G. Cocks and B.J. Hayes. 2016. Accounting for

dominance to improve genomic evaluations of dairy cows for fertility and milk production traits.
Genetic Selection Evolution, 48: 8-11.

Bolormaa, S., J.E. Prycel, Y. Zhang, A. Reverter, W. Barendse, B.J. Hayes and M.E. Goddard. 2015.
Non-additive genetic variation in growth, carcass and fertility traits of beef cattle. Genetic Selection
Evolution, 47(26): 12 pp.

Boysen, T.J., C. Heuer, J. Tetens, F. Reinhardt and G. Thaller. 2013. Novel use of de_rived_genotyi)e
probabilities to discover significant dominance effects for milk production traits in dairy cattle.
Genetics, 193: 431-42.

Calu3,6‘I‘\/I.P.L. 2010. Genomic breeding value prediction: methods and procedures. Animal, 4(02):
157-164.

Calus, M.P.L., T.H.E. Meuwissen, A.P.W. De Roos and R.F. Veerkamp. 2008. Accuracy of genomic
selection using different methods to define haplotypes. Genetics, 178: 553-561.

Carlborg, O., S. Kerje, K. Schitz,L. Jacobsson, P. Jensen and L. A. Andersson.2003.Global search
reveals epistatic interaction between QTL for early growth in the chicken. Genome Research, 13: 413-
421.

de los Campos, G., D. Gianola, G.J.M. Rosa, K.A. Weigel and J. Crossa. 2010. Semi-parametric
genomic-enabled prediction of genetic values using reproducing kernel Hilbert spaces methods.
Genetic Research, 92: 295-308.

Falconer, D.S. and T.F.C. Mackay. 1996. Introduction to Quantitative Genetics. 4th®’. Harlow:
Pearson Education Limited.

Gao, H., O.F. Christensen, P. Madsen, U.S. Nielsen, Y. Zhang, M.S. Lund and G. Su. 2012.
Comparison on genomic predictions using three GBLUP methods and two single-step blending
methods in the Nordic Holstein population. Genetic Selection Evolution, 44(8): 8 pp.

Gianola, D. and J.B. Van Kaam. 2008. Reproducing Kernel Hilbert Spaces Regression methods for
genomic assisted prediction of quantitative traits. Genetics, 178: 2289-2303.

Goddard, M.E. and B.J. Hayes. 2007. Genomic selection. Journal Animal Breeding and Genetics, 124:
323-330.

Gonzélez-Recio, O., D. Gianola, N. Long, K.A. Weigel, G.J.M. Rosa and S. Avendafio. 2008.
NonFarametrlc methods for incorporating genomic Information into genetic evaluations: An
Application to Mortality in Broilers. Genetics, 178: 2305-2313.

Hayes, B.J., P.J. Bowman, A.J. Chamberlain and M.E. Goddard. 2009. Invited review: Genomic
selection in dairv cattle: Proaress and challenaes. Journal Dairv Science. 92: 433-443.

Heidaritabar. M.. A. Wolc. J. Aranao. J. Zena. P. Settar. J.E. Fulton, N.P. Osullivan, J.W.M.
Bastiaansen. R.L. Fernando, D.J. Garrick and J.C.M. Dekkers. 2016. Impact of fitting dominance and
additive effects on accuracy of genomic prediction of breeding values in layers. Journal Animal
Breeding and Genetics, 1-13.

Heslot, N., H.P. Yang, M.E. Sorrells and J.L. Jannink. 2012. Genomic selection in plant breeding: A
Comparison of Models. Cron Science. 52: 146-160.

Howard. R.. A.L. Carriauirv and W.D. Beavis. 2014. Parametric and nonparametric statistical
methods for genomic selection of traits with additive and epistatic genetic architectures. G3, 4: 1027-
1046.

Lee, S. H, J.H.J. Vander Werf, B.J. Hayes, M.E. Goddard and P.M. Visscher. 2008. Predicting
unobserved phenotypes for complex traits from whole-genome SNP data. PLoS Genetic, 4: €1000231.
Meuwissen, T.H., B.J. Hayes and M.E. Goddard. 2001. Prediction of total genetic value using
aenome-wide dense marker mans. Genetics. 157: 1819-1829.

Neves, H., R. Carvalheiro and S.A. Queiroz. 2012. A comparison of statistical methods for genomic
selection in a mice Eoi)ulatlon. BMC Genetics, 13:100. 17 pp.

Ogutu, J.O., T. Schulz-Streeck and H.P. Piepho. 2012. Genomic selection using regularized linear
re( ressilon) rgodels: ridge regression, lasso, elastic net and their extensions. BMC Proceedings.
6(Suppl 2): S10.

Perez, P., G. de los Campos, J. Crossa and D. Gianola. 2010. Genomic-enabled prediction based on
molecular markers and pedigree using the Bayesian linear regression package in R. Plant Genome, 3:
106-16.

Sargolzaei, M. and F.S. Schenkel. 2009. QMSim: a large-scale genome simulator for livestock.
Bioinformatics, 25: 680-1.

Saatchi, M., S.R. Miraei- Ashtiani, A. Nejati- Javaremi, M. Moradi-Shahrebabak and H. Mehrabani-
Yedghane_h. 2010. The impact of information quantity and strength of relationship between training set
and validation set on accuracy of genomic estimated breeding values. African Journal of
Biotechnology, 9: 438-442.

Su, G., O.F. Christensen, T. Ostersen, M. Henryon and M.S. Lund. 2012. Estimating additive and
non-additive genetic variances and predicting genetic merits using genome-wide dense single
nucleotide polymorphism markers. PLoS One, 7(45): 293.

Wittenburg, D., N. Melzer and N. Reinsch. 2011. Including non-additive genetic effects in Bayesian
methods for the prediction of genetic values based on genome-wide markers. BMC Genetics, 12-74.


http://dx.doi.org/10.29252/rap.8.18.161
http://rap.sanru.ac.ir/article-1-908-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-04 ]

[ DOI: 10.29252/rap.8.18.161 ]

Research on Animal Production, VoI. 8, NO. 18, WINEEr 2018 .........iiuiritiit et ie e et et e et et e e e raet e et aaeanns 167

Genomic Selection Accur acy Parametric and Nonparametric Statistical M ethods
with Additive and Dominance Genetic Architectures

Y ahya Mohammadi® and Morteza Sattae M okhtari?

1- Assistant Professor, Department of Animal Science,University of llam,
_ (Corresponding Author: mohamadi_yahya@yahoo.com) )
2- Assistant Professor, Department of Animal Science, University of Jiroft
Received: February 13, 2017 Accepted: Jun21, 2017

Abstract

In most genomic prediction studies only additive effects will be used in models for
estimating genomic breeding values (GEBV). However, dominance genetic effects are an
important source of variation for complex traits, considering them into account may improve the
accuracy of GEBV. In the present study, performed Plyi ng simulated data, the effect of
different heritability values (0.1, 0.3 and 0.5) and different vaues for the proportion of
dominance variance to phenotypic variance (0, 0.05 and 0.15) on genomic selection accuracy in
parametric (LASSO, A and B Bayes) and non-parametric (RKHS) statistical methods were
studied. Correlations between the true and genomic breeding values, as a measure for the
accuracy of ?enomlc predictions under different scenarios were calculated using R software.
The results of the present study revealed that, under al statistical methods as heritability values
increased, the accuracy of genomic predictability increased. Also, as the value of dominance
variance to phenot?;pe variance increased %enomlc accuracy dant was slow under parametric
methods but in the non-parametric method accuracy continued to increase. Under non
parametric method the average mean square error was more reduced as the ratio of dominance
variance to phenotype variance increased. Therefore, it may be concluded that under non-
parametric method as the ratio of dominance variance to phenotype variance increased the
acc%ragy of genomic predictions would be more increased than that of under parametric
methods.

Keywords: Additive effect, Dominance effect, Genomic selection, Selection accuracy,
Simulation


http://dx.doi.org/10.29252/rap.8.18.161
http://rap.sanru.ac.ir/article-1-908-fa.html
http://www.tcpdf.org

