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 Pig Genome Study
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 The increasing importance of meat quality has implications for animal breeding programs

 Research has revealed much about the genetic background of pigs, and many studies have 

revealed the importance of various genetic factors

 Genomic-Wide Association Study

 Future Tech : Genomic Selection

 Pig GWAS
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Previous Our Study : GWAS

 We looked for a genomics region related to meat quality of pig

Single Nucleotide Polymorphism

 Pig GWAS
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Previous Our Study : GWAS

 We identified significant SNPs as results of the GRAMMAR method against PC1, PC2 and PC3 of 14 meat 

quality traits of 181 Duroc pigs

 The Genome-wide association study (GWAS) found 26 potential SNPs affecting various meat quality traits

 The loci identified are located in or near 23 genes



 Pig GWAS
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Previous Our Study : GWAS

 Twenty-five of the significant SNPs also located in meat 

quality-related QTL regions, these result supported the 

QTL effect indirectly

 Missing Heritability
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GWAS

Missing 
Heritability…?

 We can not explain complex traits using some genetic loci

 So we have to use total genome information to explain complex traits

 BLUP (Animal Model) is a very useful method to explain complex traits

 Pig Genomic Selection
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 We can not explain complex traits using some genetic loci

 So we have to use total genome information to explain complex traits

 BLUP (Animal Model) is a very useful method to explain complex traits

Pig Sampling
with phenotype

Genome Information
(SNP marker)

Estimate Breeding
Value based on BLUP

Not identify functional Gene ! (View of molecular biology)

Animal Selection based Estimated Breeding Value ! (View of animal breeding)

 Pig Genomic Selection
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 “Fixed effect model”   VS   “Random effect model”  

Fixed effect model

 We identified functional gene related to trait, and 

we used these genes in animal breeding

 GWAS, Gene expression, QTL mapping, MAS

Random effect model

 We regard genomic information as random effect

 GBLUP, Baysian, SSblup, SSSblup



 Pig Genomic Selection
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 Historical Flow of Genomic Selection

 QTL Mapping : MAS

 Simulation, Attempting : Bayes A,B

 Official Use : Bayes Cπ, Dπ, GBLUP

 Practical Use : SSblup, SSSblup

Fixed

Random

 Pig Genomic Selection
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Simulation, Attempting : Bayes A,B

 Prediction of Total Genetic Value Using Genome-Wide Dense Marker Maps (2001)

 Pig Genomic Selection
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Official Use : GBLUP

 Using GRM (Genomic Relationship Matrix)

Invited Review : Reliability of genomic predictions for North American Holstein Bulls (2009)

 Pig Genomic Selection
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 Best of Current Genomic Evaluation Models : “Single Step BLUP (SSblup)”

 Accurate integration of genotyped animals into conventional evaluation

 Single step GBLUP model works perfectly for closed populations with all genotypes 

and phenotypes in one hand



 Pig Genomic Selection
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“Gblup”   VS   “Single Step BLUP (SSblup)”

 Case of Pig (Landrace) Production Traits

 Pig Genomic Selection
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“Gblup”   VS   “Single Step BLUP (SSblup)”

 Case of Pig (Landrace) Reproduction Traits

Trait Only Pedigree
Pedigree

+Genomic Data
Increase Accuracy

TBN 0.248 0.353 10.5%

TBN(contain mummy) 0.259 0.363 10.4%

NBA 0.246 0.347 10.1%

 Pig Genomic Selection

15

Population

Test Genomic Selection

Establish Novel 
Breeding System

Population

Test

Establish Novel 
Breeding System

 Total Strategy of Pig Genomic Selection

 Pig Genomic Selection
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 Strategy of Pig Genomic Selection 1 : “Development of genomic selectin for improvement pig”

1) Establishment of fitted genomic selection model based on reference population

2) Selection of useful marker and estimation of genomic breeding value

3) Evaluation selection response and efficiency of genomics selection comparing pedigree 

method with genomic selection



 Pig Genomic Selection
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 Strategy of Pig Genomic Selection 2 : “Development of low density chip for industrial application”

 Pig Genomic Selection

18

 Because previous genome study was based on identification of functional gene, we have 

difficulties of application to industry.

 We can apply result of genomic select, directly.

 Global company in animal industry increased level of genomic selection technic to practical use.

 The End
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