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ABSTRACT

This study investigates the genomic prediction accuracy for four carcass traits (Backfat thickness, Eye muscle area, Carcass weight
and Marbling score) and one reproduction trait (Calving Interval) using customized genotyping platform (NHanwool) in Korean
native cattle. We use 65,351 genotyped animals after the imputation with various genotyping platforms to perform genomic
prediction accuracy. A 5-fold cross-validation method using K-Means clustering was employed to estimate genomic prediction
accuracy. The K-Means clustering method was utilized using 142,827 pedigree data associated with the 65,351 genotypes ultimately
used in the genomic analysis. Genomic prediction accuracies based on BayesC with fixed Pi value of 0.99 were estimated with the
results of carcass weight at 0.722, eye muscle area at 0.711, backfat thickness at 0.594, marbling score at 0.642, and calving interval at
0.626. Based on these results of high genomic prediction accuracy, it is suggested that blending the Estimated Breeding Values (EBV)
derived from BLUP methods with the MBVs derived from SNP marker effects can produce an integrated genomic estimated breeding
value (GEBV) with high reliability for five economic traits in Hanwoo.
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INTRODUCTION
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Table 1. Summary of genotyped animals and SNP genotyping platforms

Genotyping Platforms No. of SNPs No. of animals
NHSeek430K 431,609 457
NHanwool 59,278 44,607
Hanwoo50Kv1 53,866 35,165
IluminaBovine50Kv3 53,218 11,975
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Table 2. Estimated variance components and heritability for calving interval (ClI)

Clusters inBreC! Bttt Amax between” B B it
1 0.006 0.501 0.418 0.028 0.011
2 0.005 0.498 0.482 0.087 0.015
3 0.004 0.503 0.451 0.072 0.011
4 0.002 0.461 0.405 0.011 0.010
5 0.007 0.508 0.473 0.079 0.015
Avg. 0.005 0.484 0.446 0.055 0.012

linBreC = the average of inbreeding coefficients within cluster 1.

2Amax within = the average of amax (the maximum of relationships [a;] for each animal) values within cluster
Saumax_beteen = the average of amax values between the clustered (training and validation) groups.

‘ay wiin = the average of a; (realtionships) values within cluster 1.

Sajj berween = the average of a; values betwwen clustered groups.

RESULTS
A, A H| Cifel 24 8E A /M 24 FH

|, HAIG Zof| ek BAF AR 2 9 24 24 ATHE Table 30 LFERAI O, 47482 =AZ(CWT), SATHZ(EMA),
SAHEABFT) L A= MSC)olIA ZH2E 04322, 03734, 02914 2 0.5058 2 =1L}, o] & A8 A7 AT}e} vl waf 2,
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Table 3. Estimated variance components and genetic parameters for carcass and calving interval traits

Traits O (o op? h?

CWT 901.86 1184.84 2086.7 0.4322
EMA 45.23 75.89 121.12 0.3734
BFT 5.573 13.55 19.12 0.2914
MSC 1.688 1.649 3.337 0.5058
CI 895.40 450.00 5929.30 0.1231

CWT, Carcass Weight; EMA, Eye Muscle Area; BFT, Back Fat Thickness; MSC, Marbling Score; CI, Calving Interval.

7 UHHE 2 gt UH2 QK 0 HET A%

FAA 57 F4517] A shte] 24 (parameter)Q! 534 A= 242 916Ho] K-Means 22| A F 2 5510
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Table 4. Estimation of the genomic prediction accuracy using NHanwool genotyping platform according to
BayesB method with various Tt values

Traits ResVars BayesB

17=0.00 17=0.50 17=0.75 17=0.90 =0.95 71=0.99
CWT DEBVincPA 0.6655 0.6672 0.6682 0.6664 0.6614 0.6416
EMA DEBVincPA 0.6484 0.6497 0.6500 0.6458 0.6379 0.6076
BFT DEBVincPA 0.4680 0.4673 0.4691 0.4673 0.4593 0.4177
MSC DEBVincPA 0.5566 0.5551 0.5515 0.5411 0.5292 0.4925
CI DEBVincPA 0.5849 0.5895 0.5922 0.5855 0.5737 0.5255

CWT, Carcass Weight; EMA, Eye Muscle Area; BFT, Back Fat Thickness; MSC, Marbling Score; CI, Calving Interval.

Journal of Animal Breeding and Genomics 93



Development and implementation of genomic selection model for economic traits in Korean native cattle (Hanwoo)

Table 5. Estimation of the genomic prediction accuracy using NHanwool genotyping platform according to
BayesC method with various 1t values

Traits ResVars BayesC

17=0.00 7=0.50 7=0.75 7=0.90 1=0.95 17=0.99 Cm
CWT DEBVincPA 0.6774 0.6776 0.6771 0.6732 0.6658 0.6425 0.6766
EMA DEBVincPA 0.6567 0.6569 0.6561 0.6514 0.6420 0.6085 0.6477
BFT DEBVincPA 0.4779 0.4783 0.4783 0.4747 0.4658 0.4222 0.4491
MSC DEBVincPA 0.5634 0.5621 0.5593 0.5494 0.5356 0.4934 0.5094
CI DEBVincPA 0.6045 0.6049 0.6028 0.5929 0.5783 0.5366 -

CWT, Carcass Weight; EMA, Eye Muscle Area; BFT, Back Fat Thickness; MSC, Marbling Score; CI, Calving Interval.

CONCLUSION
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