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ABSTRACT

This study was conducted to use the Bayes approach, which can be applied in various pre-distribution for genomic selection application
in the evaluation of Hanwoo carcass traits, as basic data for genomic selection through genetic accuracy and reliability estimation. As
for the data used in the analysis, 8,413 DNA collected by various methods from Hanwoo farms nationwide were extracted. The Axiom
Bovine 60k version 3(Affymetrix Inc., 2006) SNP panel was used to generate genomic information. Quality control removed SNPs whose
SNPs were on sex chromosomes or whose position on chromosomes was not identified, with a total value of more than 64 markers
removed, with an SNP call rate of 95% or less, a Minor Allele Frequency(MAF) of 0.01 or less, and a Hardy-Weinberg Equilibrium(HWE).
Among the 8,413 with genetic information, duplicate animals, pedigree errors, and animals that did not match dependent variables
were removed, and 6,616 reference groups with genotype information were used for analysis. The KPN used in the analysis was
extracted using semen, and the DNA was extracted using tissue samples provided by the Korea Institute for Animal Products Quality
Evaluation, and in the case of cows, tail hairs were collected, and DNA was extracted and used for analysis. MBV accuracy was
estimated to be 0.25 to 0.55, and accuracy is affected by various factors. In the case of clustering, it is considered that a change in MBV
accuracy occurs because the composition of the training group and the verification group varies depending on the number of groups
and the clustering method. In addition, MBV accuracy changed according to Bayes B and Bayes C methods assuming different prior
distributions. Among the Bayesian methods, the accuracy of MBV in Bayes C was higher than that of Bayes B. This is believed to be
because the assumption of prior distribution to estimate the SNP effect is different, and considering that there is no SNP with a great
effect, Hanwoo slaughter data is quantitative, so it is considered that the genes involved are related to multiple genes, not a specific one.
As genotype information was added to the existing phenotype information, the reliability of the Hanwoo carcass traits GEBV increased
by 0.243+0.060. In particular, in the group with low reliability, the contribution to estimating the GEBV was low, but the increase in
reliability was the highest. It was found that the ranking of genetic evaluation on phenotype data changed due to mixing with MBV.
Compared to the GEBV, the Two Step method was more correlated than the Single Step method. Therefore, when using genotype
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information, the difference between the Single Step and the Two Step is not much different, but when a lot of genotype data is
collected in the future, it is considered that there will be a difference in reliability and GEBV.
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Figure 1. Diagram for cross validation
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2. 715K
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Table 1. Comparison of relationships among animals within and across cluster in 5-fold cross validation

. Within Grou Between grou Within Grou Between Grou
Ciigp N b= Clmax P amaxgr P AverageR ’ AverageR P ratio
name Avg SD Avg SD Avg SD Avg SD Avg SD
1 2,165 0.04 0.016 0.393 0.117 0.380 0.126 0.018 0.007 0.017 0.007 1.06
2 1,258 0.011 0.015 0.439 0.110 0.383 0.127 0.044 0.010 0.024 0.005 1.83
3 591 0.010 0.018 0.435 0.111 0.377 0.155 0.086 0.018 0.023 0.006  3.74
4 1,395 0.008 0.019 0.482 0.081 0.365 0.141 0.067 0.017 0.022 0.006  3.05
5 1,207 0.012  0.022 0.483  0.088 0.392  0.141 0.078  0.019 0.024  0.006  3.25
Avg. 0.016 0.446 0.379 0.059 0.022 2.586
* inbreC = Inbreeding coefficients within clusters; within Group ama= the average of ama values (the maximum value of
relationships for each individual) within clusters; between Group ama= the average of ama values between clusters (training
and validation); within Group AverageR= the average of a;j values (relationships) within clusters; between Group AverageR= the

average of a; values between clusters (training and validation); ratio = the ratio between “Within Group AverageR” and “Between
Group AverageR”
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Figure 2. Distribution of genomic data accroding to weighting factor

Journal of Animal Breeding and Genomics 168



GEBV and Reliablity of Hanwoo Carcass Traits using Bayesian Method

3. MBV &2
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B5FAA T o)1 Aol A= et KA 0] TSR] AA|R-2] 2Zk5 7} T Wol AR O & Qls|A FE 7t 7|E AT Eo
GojRthe ZAolgtil AlRHTh 25§44 257t oy, Maa §34) 257t S7HE T A =7t dSokal, 7 B A
k] A4 7tol| o HESt A&7} = Zlogtal AR HTE Table 32 A 82717} 43414 83571 Ech =7t Dozt Ay}
ZFuste B ® A3 ASE7tet §371) $457 429} Bayesian WHHol A Ho)7F o] & = Ugh=7] #RI617] fl5to] 3] Hgke
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HE T} Bayes CHH 0], S371Hgko] Q3 H&-F 7T HO7F AA] st M2 5YS A 02 YEpT) obd ZAatel mpxt
72§ AFRo] Frwe] 7|7 2o, oba 9 AN et EF 02 AdE o] Jle Neae] A RTF F7HETH 57 E

= A oigke] Qram7lo] o] 83 4 Qe AR & 0} 83 4 1S Aolet AbaHrh

PR o)

Table 2. Comparisons of the genomic prediction accuracy with standard error among Axiom platform according to the
Bayesian methods (1=0.99) in each response variable

Traits Response variables Bayes B Bayes C
BF DEBVincPA 0.28(0.03) 0.28(0.03)
EBVs 0.45(0.03) 0.46(0.03)
CW DEBVincPA 0.29(0.06) 0.30(0.05)
EBVs 0.55(0.08) 0.56(0.08)
EMA DEBVincPA 0.25(0.08) 0.25(0.09)
EBVs 0.50(0.04) 0.51(0.04)
MS DEBVincPA 0.35(0.02) 0.36(0.02)
EBVs 0.47(0.03) 0.48(0.03)

* CW: Carcass Weight; EMA: eyes muscle area; BF: back fat thickness; MS: marbling score. DEBVincPA: DEBV-including parent
average; EBVs: Estimate Breeding Values; Bayes : Bayesian Method average(standard deviation)

Table 3. Regression of the genomic prediction accuracy with standard error among Axiom platform according to the
Bayesian methods (11=0.99) in each response variable

Traits Response variables Bayes B Bayes C
BF DEBVincPA 1.15(0.13) 1.11(0.12)
EBVs 0.83(0.05) 0.91(0.06)
CW DEBVincPA 1.19(0.25) 1.27(0.24)
EBVs 0.97(0.27) 1.02(0.26)
EMA DEBVincPA 1.25(0.3) 1.32(0.36)
EBVs 0.91(0.03) 0.98(0.03)
MS DEBVincPA 1.28(0.08) 1.25(0.07)
EBVs 0.88(0.05) 0.94(0.05)

* CW: Carcass Weight; EMA: eyes muscle area; BF: back fat thickness; MS: marbling score. DEBVincPA: DEBV-including parent
average; EBVs: Estimate Breeding Values; Bayes : Bayesian Method average(standard deviation)
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4. 857t &21Hs}

Table 4= ssGBLUP "R 0 2 713t A 857kt §4 A H7} aeke &5 710] diste] §5719] ¢91E ettt 71419
‘SEE YEUl= | HE(Identitiy by status, IBS)Q! MBVE} E-£1#4=9] Blending®l] 2] GE-EBVE 5ttt GE-EBVY] 9|/
-2 Bayes C (71=0.99, Response-variable=EBV,, Cross Validation=5-fold Clustering)2} Single-Step H 02 F43t FHASZ712] 3+
& Uetdlth. $37 99 Hgts 5ol o =2 A =5 HE o2 94351 53 9] 5he Ao 7Hsd 2o 2 AteHth EBVE}
GEBVZH] JHHAI S FUEE 451 Figure 3-60 LHEFURITE Single Step ‘M= EAIT, SADHA, SAGFA,
AT O & .89, 0.92, 0.91, 0.949] /S B3O H, Two Step ' OllA = 0.93,0.94, 0.93,0.93 2 & LEFTE TA4F, SATHA,
SAYFA0l A= Two Step 14 0] EBVER} H| 61 A] UrE G O L U AR ol A<= Single Step 4] 0] A 2Ho] T =kt 5FA|9k o]
Zoli= 5] Hln|stE R F xfo]§ Hol| Zetial AlRHr.

Table 4. Rank correlation between corrected EBV(Estimated Breeding Value) and Single-Step GEBV(Genomic EBV) and
Bayes GE-EBV(Bayesian C(rt = 0.99), Response variables = EBVs)

Traits EBV*Single-Stepe EBV*Bayes C) Differenceq
Cw 0.89 0.93 0.03
EMA 0.92 0.94 0.02
BF 0.91 0.93 0.02
MS 0.94 0.93 -0.01

CW: Carcass weight (kg), EMA: Eye muscle area (cm?), BF: Backfat thickness (mm), MS: Marbling score.

+ Rank of GEBV using Single-StepGBLUP

+ Rank of GE-EBV using Bayesian C

Rank of EBV

Rank of GEBV

Figure 3. Compare with EBV rank and GEBV rank of carcass weight

+ Rank of GEBV using Single-StepGBLUP
+ Rank of GE-EBV using Bayesian C
5000

Rank of EBV
w
8

2000 -

Rank of GEBV

Figure 4. Compare with corrected phenotype rank and EBV rank of eye muscle area
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Figure 5. Compare with corrected phenotype rank and EBV rank of backfat thickness
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Figure 6. Compare with corrected phenotype rank and EBV rank of marbling score
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