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Table 1. Parameters of the simulation process
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Table 3. Mean of imputation (standard deviation) accuracy between imputed and original genotypes in different

scenarios
Sl Ao 20 S o ;0
he=-/o- b=+ /v he=-/\ he=-/o- he=- /v he=-/\ sl
[AY4(-/+\0) [AYA(-+ YY) S[AYY(-+15) IAYN(-1+A) <IA-0(-1+Y) IAYY(-1+\A) \
<[AYE(-+ 1Y) [AYA(-/+ YY) <[AFN (/1Y) IMA(-+)0) <IAYS(-/+0) <IAYS(-1+15) \f
JAA(+/+ V) JA-¥(+/+)0) SR VF) <IV¥A(+]+\D) <IV¥O(+/+\4) <IVEO(+1+ \A) ¥
AN (/1Y) //wx(./~\9) ~/‘\\F( I \v) ./vvv( o/ \/\) ~/vav( -/ v\) ~/vm°( RS ) ¥

4oy 00 g VB (il 253 b hge Cuner g9y Clilllas
g Cdld oy om a1y +/AA 5 +/AF als Cons iy
Wy o Lol glaodly 4y caws pils slaodly jl eolazl
g b ol dalllas )3 (V4) cudls ol por s 1) (g0ladl
K05 (09 Como izmen g (+/AYF) YU aols Cono
Sl ol 5l eolaiwl cugllae (VOK) Lol (slaosly 4
L slogliw » b)SLis e b Bis £y b glaoals
g liw b b opl b el olyen & 1, YL LD
3 o e 9, S 43 A0 Bis 6,5 L
oL LD L b, Slis aopd b Bls g5 L slag )l
aS ol Ll olidsd .l 0390 dd o 4 9,80 (ol
9 295 (2955 (mote gk 4 e (L ddved
O bl s o dily |) sl (ol (Sl
Cho (055 (Sylaze )L dlaad uli g &5 p0 Cumos
(¥+) el o S35 3 b 3 )bl g €95 9

oS ot Couo ) Sl ]

ooy 1)KL BIs 55,515 50 F Jo
Ol 0y uxio dix gla Jae jlodlatwl b 1) o9 (s i
Covo cpo gladasMe |6 cglas IS jgbay s 0
oy B Bis 75 L ol g (ol sodly s i
stols coro cle d (bl b iis sdaline b )Silas
8l Bl Cad (g Smobe

wUlg aS ol lis il 5l eolasw] diej yo Oldsisy
sl slaodly 5l ooleiwl pln 095 Cono (dw yiu
sbaasly o Laasje jials cua e wliel S
& L slaadly gy (WFY) 2l o (oogif Clo]
ol ob s b Slis gasyn M 5 A (6, Slis Gl
) ollae (o9 Sy Come B0 K 4 PK oy
Coxo 4y 039 dngi e )0 (V) cudl daled ol o
(83) 35 2ls Coonl Bl sl (ogf Slalllae )3 (3l

Jol Laxe )3 (o593 3)55 ) 20,3 VO 9 0+ - ¥ (s> Sllg (sl (o935 slaginping (381 Jo1) Jlme Slol g cono —F Jguo
b).uu.o ,\.o @]9& dl}bJ.Lo (5”)"0 )I (Cb).a W) )§JJ Lgl.tb]a.&u 2 Lu.l‘..b}LuJP oolazwl L’ (..\...»L» W)
Table 4. Accuracy and standard deviation (in parenthesis) of genomic predictions for animals with non, 25%, 50%
and 75% phenotype records in first environment (validation set), using the information of their relatives in
the other environments (training set) via multiple-trait animal models
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Table 5. Accuracy and standard deviation (in parenthesis) of genomic predictions for animals with non, 25%, 50%
and 75% phenotype records in second environment (validation set), using the information of their relatives
in the other environments (training set) via multiple-trait animal models
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Abstract
The objective of this study was to investigate the role of genetic relationships between
training and validation set with considering different ratio of phenotypic records of training set
on accuracy of genomic prediction via animal models containing genotype x environment
interactions in simulated imputation data. For this purpose, four different scenarios using 15k
density containing different levels of linkage disequilibrium (LD= low and high) and
quantitative trait loci (90 and 300) was simulated. After simulating the Ropulation, the markers
randomly masked with 50 and 95 percentage of missing rate for each scenario; afterwards,
hidden markers were imputed. In the following, using coding in R software, the simulation was
done to create the genetic relationships between the traits in three environments with different
heritability’s in original and imputed data. The accuracy of imputation ranged from 0.737 to
0.941. LD was main factor on accuracy of imputation. Accuracy of genomic prediction
enerally increased when LD and heritability was increased. When rer-phenotyped animals for
the second environment were estimated using information of their relatives in the third
environment, accuracy of genomic predictions was generally high. The accuracy of genomic
prediction was the highest, when 75% of the second environment animals had phenotypic
records and evaluated using information of their relatives in the first and third environments.
The results showed that genotype imputation of very low density to 15k panel is not always
helpful for genotypes prediction. Generally, simultaneous usage of relatives information and
increasing phenotypic records of validation set increase the accuracy of genomic predictions
using animal models in presence of genotype x environment interactions.

Keywords: Genomic information, imputation accuracy, Correlated traits, Linkage
disequilibrium, Heritability
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