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Genomic selection (GS)

➢ GS in aquaculture could increase 
accuracy and genetic gain

✓ Increases within-family selection intensity

✓ Traits measured only in sibs

✓ disease traits

✓ Traits difficult to improve by traditional
selection

Develop genomic 

prediction Model

Phenotype

GEBV
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GS: the challenge in aquaculture 

➢ Conventional GS is expensive in aquaculture 

❖ Many individuals needed to be genotyped

❖ Most of the genotypes are no/limited re-usable

➢ Approaches to reduce cost

❖ Reduce  # of candidates

❖ Reduce # of test individuals

❖ Use of DNA pools for the reference population 

❖ Reduce  # of markers combined with imputation

Imputation for cost-effective Genomic Selection  



Why imputation? 

➢ Decrease genotyping cost

➢ Increase selection intensity by 
genotyping more selection 
candidates with low-density 
markers

➢ Increase prediction accuracy by 
genotyping more training 
individuals with fewer markers
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Questions

➢ Given 54k SNP array, can we select 0.5k (~500 SNPs) 
and maximize imputation accuracy with different 
marker selection approach?

➢ How big is the loss in accuracy?
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The population
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Traits # Parents # offspring

AGD 451 3,511

CMS 450 4,312

GWT 428 3,428

PD 468 7,645

PIGM 435 3,425

SL 469 4,564

SWT 242 4,592



Marker Selection approaches

• Given 54K SNP, 0.5K were selected using different selection approaches 
• Markers are selected based on the statistics from the parental population

• Approaches
• Equidistance (EQ) – proximity to the center of SNP windows

• MAF – Highest allele frequency in a SNP window

• R2 – based LD of a marker with all markers in the SNP window

• Combination of the above approaches 

• EQ:MAF

• EQ:R2

• R2:MAF

• EQ:MAF:R2
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When using these combinations, weight 
are given to each. Weights sums up to 1



Marker selection by method

Imputation for cost-effective Genomic Selection  



Imputation for cost-effective Genomic Selection  

Imputation

➢ Parents were genotyped in ~53k SNP 
(chip 1)

➢ Offspring were genotyped ~0.5k SNP  
(chip 2)

➢ FIMPUTE software 



Sex-wise imputation 
accuracy

No difference in 
accuracy for male 
and female offspring
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Which parent to genotype?

• Need to have both parents 
genotyped

• No difference between 
having dam only or sire only
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Imputation accuracy per marker selection method
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MAF and EQMAF –
better ways to select 
the markers



Genomic prediction

• Models
• SNP-BLUP model

• Non-imputed genotypes

• Imputed 

• Pedigree based analysis

• Training and validation sets 
• Family-wise splitting of data
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GEBV prediction 
accuracies



Summary

• EQMAF and MAF were better approaches for selection of the 
markers

• No difference in imputation accuracies for male and female
offspring 

• Genotyping of both parents is necessary
• No or limited difference in imputation accuracies for 

genotyping sire or dam only

• Limited loss in selection accuracy
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Thank you!

Questions and comments

FutureFish


