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Genotype imputation is used to predict unobserved genotypes due to different densities of 

markers available in the market and to improve the quality and reliability of genotypic data to 

contribute to the results of genomic studies. In this context, populations of composite breeds, 

such as Canchim beef cattle (CA), derived from crosses between Nelore (NE) and Charolais 

(CH) breeds, can benefit from the incorporation of genome information from the founder breeds 

for various purposes. The aim of this study was to evaluate the imputation accuracy for rare 

alleles in Canchim animals with the incorporation of genotypes from the founder breeds. For the 

target population, genotypes from 285 CA animals were used, while the reference population 

consisted of 814 NE animals and 897 CH animals. All animals were genotyped with the high-

density BovineHD BeadChip panel, containing 777,962 markers. However, the genotypes of CA 

animals were reduced to the density of the BovineSNP50 BeadChip panel, with 54,609 markers. 

Three imputation scenarios were tested, where the breeds with one asterisk represent the 

reference population and the breeds with two asterisks represent the target population (C1 = NE* 

x CA**, C2 = CH* x CA** and C3 = NE+CH* x CA**). Quality control of the genotypes was 

performed using the PLINK program, where SNPs or samples with call rates below 90%, SNPs 

with minor allele frequency (MAF) below 0.001, and SNPs deviating from Hardy-Weinberg 

equilibrium below 10-4 were excluded. Imputation was performed using the FImpute program. 

Imputation accuracy was determined by the concordance rate, which represents the percentage of 

correctly imputed alleles when comparing the original and imputed CA genotypes. Imputation 

accuracy for rare alleles was verified based on MAF with frequencies between 0.001 to 0.01, 

0.01 to 0.02, 0.02 to 0.03, 0.03 to 0.04, and 0.04 to 0.05. In scenario C1, accuracies were 

92.84%, 90.04%, 88.74%, 86.07%, and 84.74% for the described MAFs. For C2, accuracies 

were 95.32%, 93.13%, 92.10%, 90.73%, and 89.54%, respectively. Higher percentages were 

observed for C3, being 98.38%, 97.06%, 95.97%, 94.98%, and 94.14%, respectively. Important 

results for imputation accuracies of genotypes in MAF from 0.001 to 0.01 were observed, 

making it possible to impute rare genotypes with high confidence in CA animals with the 

inclusion of NE and CH breeds in the reference population. Scenario C3 showed the highest 

imputation accuracy for all studied MAFs compared to C1 and C2. Higher accuracies were 

observed in scenarios C1 and C2 when considering CH animals as the reference population, 

which is due to the closer genetic proximity between these breeds and the higher likelihood of 

them sharing similar haplotype blocks. It is concluded that there are benefits in imputation 

accuracy for rare alleles in CA cattle with the addition of genotypes from the founder breeds (CH 

and NE) and the use of multi-breed reference panels is suggested.  
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