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1- Bayesian Ridge Regression
4-Marker Assisted Selection

2- Least Absolute Shrinkage and Selection Operator
5- Quantitative trait loci  6-Linkage Disequilibrium

3- Single Nucleotide Polymorphism
7-Training set 8- Validation set
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1- Direct Inverse

2- Penalized or Shrinkage Methods
4- Drift 5- Effective population size

3- Variable or Subset Selection
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Figure 3. The accuracy of genomic breeding values prediction in different methods of Ridge regression, Bayes A,
Bayes B, Bayes Cr and Bayes L with 3 different levels of distribution of gene effects (uniform, normal and gamma)
in traits with high heritability

el o) cons y edgrie 5L QTL sluss

Sl Cono Jlade cpl aS ol lis 1y 5 Ses o yipe B e
QTL slass aS Jloj ;5 Cm oS canl s 31 5L
5009 0 QTL iy &5 Sloj 5 Cuwl 03y lis 240 Yo
aS lej ol ol |y oo ade pyomb L sm g A
Oy Y e pdicdlis b Slas 0 0e 0+ QTL dlus
Biwolflam gl sol) (og) (oMol (lagi))l oo

oly oyl

A s 0y Slas 35 c819Sy (55 Ol mjs oS Sle

D9t yheS (SASIB g gy gesS) e 9 e S
S bilieyy (gie calises (sla yosy duslio | Jolbs pls
YU 5 0wl gpinedly b Sliw » bQTL wolit
L olho pccwloss &) 0 o F s o 0 ey
S LQTL sl il b ba yigy dem 53 Y (spdycdlys
3l SiRlS ¢ ey (Mo Slats) Cons Yer 4 -
isns > 018 Lol slosimgy K3 b el () o
Ol ol il b Slas 40 (0)) 5yl calles

(el
€». =
[ e
B8 S 2B BRR BA BL BC BB
: : iei BL BC BB
H —_ ' ' T ' ' '
— H H H :
-To e
[
[ Yol
Cre -
-
H ' ' H
H : ' H
h ' 1 L '
— B i L H H
RED c ’ H H ! H
— —_ g B =
=
400 200 50
QTL

cilise gaw ¥ 3 L gy 9 O jr B 5 oA o Ggew Sy 2y b)) sy 3 (o095 (Mol o)) iy cone —F S
(+IV8) b epducilye b Slas 3 (Fee g Ver @+) QTL s
Figure 4. The accuracy of genomic breeding values prediction in different methods of Ridge regression, Bayes A,
Bayes B, Bayes Cr and Bayes L with 3 |fferhent_ Iet\)/_?!s o(f QT;_ number (50, 200 and 400) in traits with low
eritability (0.16


http://dx.doi.org/10.29252/rap.8.18.177
http://rap.sanru.ac.ir/article-1-910-fa.html

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

[ DOI: 10.29252/rap.8.18.177 ]

Accuracy

VAY WA o VA 0o [pidin Jlo ol Sladss (slatingy
P =
= :
g
=
= —t
B

BB

== N S e

=1 P 4 & 3 i

= I B

= ] I B S0

o= 8 S8,

—

400 200 50
QTL

VoL g g O o B jm A jur c0gew )5y gy b)) s slo 395 3 (035 (2ol S 5] (i Cono =0 S
(+/B) YL g pdocslys b Slao o (Fov g Vee @) QTL sl calisee prdaws
Figure 5. The accuracy of genomic breeding values prediction in different methods of Ridge regression, Bayes A,
Bayes B, Bayes Crm and Bayes L in the 3 dlﬁerﬁntlle\t;ell_s OEOQT)L number (50, 200 and 400) in traits with high
eritability (0.5

L olio @l (o555 (Mol )] (i cone
JoB cxn yo Cumor pd 01,81 005 ol b g YU (s pdscdlyg
(IY) 29y amles llas]

J=lie 3 (i ilisie sla by aulie I Jolb gl
9 Voo (é_>)n Cmad> o}IJ._il) clalie s jl el ¢
Cgmar 000 Ltal38l | sl o 1)) Y S5, Yoo
Lo gy dod ) Corun iuli 8l Fevr &y Vv 5l as o
sl e dlayly S Wb oS 09 dghuiie
L bLoyl o il sl 2gg i Cono g Clialie
30l 09,5 13 GEBV oo g yo 09,5 31,31 sluss 505
VSl Aol g /0 spiely Ly o
0955 31,81 Sliss asulis 48 03 odly L 5,90 5o
WS ey Gals 8l o, YV e g Voo 40,8000 3l anye
VR B s gy > Ml gl byl 25l oo
(V) a8 e by Sials 8l «/AYA 4 s g +/YAY &
LoV opincaly gaw 3 a8 ad (B)S (opinen
FOVE 4 MDYl ao o Cpmen )d Ollges dlas o058l
Y05l (et el a (Ml sl )] st v
&2 o Cumaz o3l Lil38l L L(YF) Wb o iuls8l +/AY &
Sl )] e Cono o oS Ll Ve 4y Yee ]
alox 51 (VF) Wb o ylidl +/8 @ oY 5l i (SN
Clio (owyp pis @ lgie ol gl sacydgioe
Ol By (il aud (pizren 9 bawgio s pdycdlyy b
27 o)Ll (Ll 3] 8, 5 4155 5 (ol
2 S o oolaiwl sBly glaodld jlaST g lalllae
Sy assel 5 s slallas Wil ol o)l (o yme
13 g aib o b ooyl ol BB (g5l and Glalllas s
aod Oldllae guls ad glaie el Wiy o lacuglas oy
Db Cadly b duolde ) (gl

o555 Mol sla syl como QTL slasi Ll L

S5 pilly Jlade (g dgdoe > 4 b oo i
uis)')l;); QTL 2 ohw 4S5 QTL (ool sl lio o
SLals 39l p 3 o Jae 038 5 Wb oo RS JS (S
S QTL 3wy Lal38l Uy cysiomad V) i dnlgs oS
b 5 LaQTL aes ol b al ialdl b o b, Silis
ay yomie Ulg e QTL slaws ol 31.() g a8 )5
2 5510 Sogi; (Mol sl o))l Cons i)l
2SS e il 55 W Slis olass QTL il58l sl
2 G alivie gl oy dulis jl ol glss (V)
L Slie Jolie 3 (+1V7) omly s pdnedhy b Slaw
plod .l ons &Iyl & S 50 (+/0) YU g pbcdlys
byl 05l como (g pin il GRlEIL by,
s 1y ccdl Galidl o pSasds b 4y >N
5 iy il b a5 cosl ons dlgiyy sa plogl
5 Seog (Mool o i, s i Como /A & ¢/
Cuol 0ads )158 ¢ cpizrod (VF) b o (iol58l < /Y a4 /Y
2 oty Come O a VOl pdgedlyy Sl L oS
il Y Tagas ay +/+0 5l Chis (S5 (6 ylore o
RE-N ul—au) ko k—i’ L;)JA)wI)9 Y Yb (Y‘) ..\)LUA
P S Jolos 4 s Jame Jolge B ()9 yieS
ool e Joles (i@ el bl o g b
wxiipd g Jo sllad uibly il cege ido (558
955 Il Glagbi)l (Gnptn coue Gl cage
r=\/Nph2 [Nph2 + Me] -1 A_Iaal) u»L»‘)J (\V) D o
adaly (1) (o955 (Mol )] (St coa )
P 958 g e Gledbl gy ol 8l slawd b padiiune

e 5 (1) o spietlyg 5 (Np) @ pe Cammos
Sl a0yl (M) QTL sl U wsSae alayl,



http://dx.doi.org/10.29252/rap.8.18.177
http://rap.sanru.ac.ir/article-1-910-fa.html

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

[ DOI: 10.29252/rap.8.18.177 ]

Accuracy

VAY

85 Gglie (g)leme b (093] (U3l 12 i sla by, duslhe

—
o
- smogeey o o I
o -
e S e — 5
% —a =
BRR BA BL BC BB

—
— —
-

BB
el
e i
— :

H

'
— '
[z=] —
-
Lyl
[roJ—
—
-
[roJ—
-

h2=0.5

il gaw ¥ 3 L 5 9O 5 B i oA o 0w sS) ) b)) slobsy 03 (o995 (Mol s )l (st cono =5 JSS
(+/0 5 «NF) g pdycdlys
Figure 6. The accuracy of genomic breeding values prediction in different methods of Ridge regression, Bayes A,
Bayes B, Bayes Cr and Bayes L with 2 different levels of heritability (0.5 and 0.16)
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Abstract

The aim of this study was to compare different methods of Bayesian (parameteric)
approaches for predicting genomic breeding values of traits with different genetic architecture in
different distribution of gene effects, number of quantitative traits loci, heritability and the
number of reference population using simulated data. A genome contained 3 chromosomes,
with the length of 100 cM and 1000 evenly spaced single nucleotide polymorphisms (SNP) on
each chromosome was simulated. For hypotheses simulation attributes, different distribution of
gene effects (uniform, normal and gamma), 3 levels of QTL (50, 200 and 400), 2 levels of
heritability (0.16 and 0.5) and 2 levels of the reference population (1000 and 2000) was
considered. In order to predict breeding values of individuals in the population of reference and
verification, 5 Bayesian methods including Bayes Ridge regression (BRR), A, LASSO (L), Cn
and B were used. As the distance between reference population and selection candidates
increased, due to disruption of linkage phase, the accuracy of genomic breeding values in all
methods decreased. As heritability increased from 0.16 to 0.5, all methods showed an increase
of about 0.2 in accuracy of genomic breeding values. When the number of reference population
had increased from 1000 to 2000, all methods showed increased accuracy by nearly 0.18. When
the distribution of gene effects was gamma, the Bayes A method showed a clear preference
along with both levels of heritability compared with other methods. When the distribution of
gene effects was uniform, all methods showed similar accuracy. For high heritability traits, the
accuracy of prediction reduced as the number of QTL increased from 50 to 200. Conversly, in
low heritability traits, there was no visible influence in accuracy of genomic breeding values.
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http://dx.doi.org/10.29252/rap.8.18.177
http://rap.sanru.ac.ir/article-1-910-fa.html
http://www.tcpdf.org

