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Evaluation on genotype imputation performance of three porcine
50K SNP chips from chip data to sequencing data

ZENG Haonan, ZHONG Zhanming, XU Zhiting, TENG Jinyan, YUAN Xiaolong, LI Jiaqi, ZHANG Zhe
(College of Animal Science, South China Agricultural University/Guangdong Provincial Key Laboratory of
Agro-animal Genomics and Molecular Breeding/National Engineering Research
Center for Breeding Swine Industry, Guangzhou 510642, China)

Abstract: [Objective] Porcine 50K SNP (single nucleotide polymorphisms) chips have been widely used in
pig genomic breeding. Meanwhile, genotype imputation can significantly increase the amount of genotype data
without increasing the cost of sequencing, which facilitates genetic resolution and genetic evaluation of complex
traits. This study was aimed to evaluate the genotype imputation performance from genotype to sequence data of
three porcine SNP chips. [Method] A total of 48 Duroc pigs with three kinds of porcine SNP chips were used

as target panel to evaluate the genotype imputation accuracy. A total of 260 pigs with whole genome sequencing
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data formed a reference panel for genotype imputation. The genotype imputation was performed using Beagle5.1

software to compare the imputation effect of Geneseek 50K, Zhongxin I 50K and Liquid 50K. [Result] The

numbers of original SNPs in three kinds of chips were 50697, 57466 and 50885 respectively. The imputation

accuracies (genotype consistencies) were 0.886, 0.886 and 0.898 respectively after imputation without any

quality control. After filtering the imputed SNPs with low reliability DR® (Dosage R-squared) <0.95, the

imputation accuracies (genotype consistencies) of three kinds of chips were up to 0.974, 0.976 and 0.969

respectively, and the numbers of remaining SNPs were 3393066, 3139095 and 3320627 respectively.

[ Conclusion] Genotype data from the three types of porcine SNP chips can be imputed to sequence data with

a high imputation accuracy. This study provides useful reference for subsequent breeding application research.

Key words: Pig; SNP chip; Genotype imputation; Sequence data; Genotype consistency
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Fig. 1 Distribution of loci among three chips
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loci among three chips
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Table 2 The imputation accuracy of three chips from chip data to sequencing data

Yy KR JFi 3R Quality control standard

Chip No quality control MAF=0.1 DR*=0.8 DR*=0.95
A1 #150K Geneseek 50K 0.886(0.828) 0.873(0.838) 0.938(0.917) 0.974(0.966)
Hp 5 —*550K Zhongxin I 50K 0.886(0.823) 0.876(0.835) 0.944(0.918) 0.976(0.959)
JAAS0K Liquid S0K 0.898(0.814) 0.866(0.825) 0.930(0.909) 0.969(0.960)

DEATPHEHNEEARNY —SFHERRALE); AR -KEHB T AR T &S E EARB AN s); A
B A AR &M R R W A AR 40,127 B % A5 A B A Z A 69 R RifbAE X R AR AT

1) Data in the table are genotype consistencies (genotype correlations) of loci; Genotype consistency refers to the proportion of the
number of completely consistent genotypes in the total number of genotypes; Genotype correlation is represented by the Pearson

correlation coefficient between the genotypes after converting genotype to dosage encoding of 0, 1, and 2
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