
RESULTS. After conducting SNP quality control, 31746 loci were selected for further analyzes, which were polymorphic in both

the European mouflon and the domestic sheep. The average F(ROH) coefficients (Fig.2) for the mouflon and Romanov sheep

were 0.256±0.036 and 0.076±0.006, and varied from 0.155 to 0.462 and from 0.043 to 0.262, respectively. The sMLH coefficients

(Fig.3) in mouflon ranged from 0.630 to 1.024 and averaged 0.887±0.046. In the domestic sheep, the values varied from 0.819 to

1.078, and averaged 1.027±0.006.
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MATERIAL AND METHODS. The samples of European mouflon (n =

10) and domestic sheep of Romanov breed (n = 41) were used in this

study. DNA isolation was performed using Nexttec columns (Nexttec

Biotechnology GmbH, Germany). Whole-genome genotyping was

performed using the Illumina Ovine BeadChip 50K SNP chip. For SNP

quality control, the PLINK 1.9 software was used. First, polymorphic loci

were selected for mouflon and domestic sheep separately, and then only

polymorphic SNPs common to them were included in the final dataset.

The standardized multilocus heterozygosity (sMLH) indices were

calculated using the inbreedR R package. To calculate individual

inbreeding, F(ROH), we used the “consequtive” method in the

detectRUNS R package. The results were visualized in the ggplot2 R

package.

INTRODUCTION. The inbreeding coefficient is an important parameter in the individual assessment of animals. In agricultural

and domestic species, the calculation of the level of inbreeding based on pedigrees has traditionally been used, but this approach

only reflects the theoretical probability of a given locus in an individual's genome being autozygous and, moreover, it is not

applicable to wild animals. Currently, the most promising approaches for calculating inbreeding are molecular genetic methods

based on the calculation of multilocus heterozygosity (MLH) and runs of homozygosity (ROH).
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Fig.1. MDS plot showing clustering of the samples    

Fig.2. Boxplot with F(ROH) coefficients 

Fig.4. Correlation between sMLH and F(ROH) inbreeding values

Fig.3. Boxplot with sMLH coefficients 

The correlation coefficient (Fig.4) showed a high negative

relationship between sMLH and F(ROH) results: for mouflon – -0.99, p

< 0.001, for domestic sheep – -0.98, p < 0.001.

CONCLUSION. In our work, it was shown that the calculation of the

inbreeding indices sMLH and F(ROH) can be used both for model

species for which SNP chips were created and for phylogenetically

close wild species.


