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Mitochondrial genome is a part of the oxidative phosphorylation metabolic pathway and is responsible for the 
production of energy in an organism. Still, the impact of mitogenome inheritance on the production traits in livestock 

is rarely studied. We sequenced (NGS) complete mitogenomes of cows representing 109 maternal lineages. This 
enabled us to assign mitogenome sequence information to 3,040 cows with 7,576 milk production records (milk 
yield, fat yield; and protein yield). Thus, we were able to apply quantitative genetic model and estimate the proportion 
of total variance explained by mitohondrial inheritance (m2). We estimated m2 with three different models: (1) 
cytoplasmic model with maternal lineages (m2

CYTO), (2) haplotypic model with mitogenome haplotypes (m2
MITO) 

and (3) amino-acid model with unique amino-acid combinations (m2
AMIN). Effects of animal, parity, calving season, 

region, year, heard and age at first calving were also considered in each model. Estimated proportions of phenotypic 
variances explained by m2

CYTO and m2
MITO were almost identical ranging from 0.04 to 0.05 for all three milk traits. 

In amino-acid model, the explained proportion of total variance was higher for protein yield (m2
AMIN=0.07), equal 

for milk yield (m2
AMIN=0.05), and lower for fat yield (m2

AMIN=0.03). Obtained results show that considerable 
proportion of the phenotypic variance in milk traits is explained by mitogenome variation. While our further research 

is targeted towards identification of causal mutation, the utilisation of mitogenome inheritance in practical animal 
breeding remains challenging.
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Understanding genetic correlations among traits is important for multi-trait breeding. In this study we partition 
correlations among dairy and beef traits by chromosomes in dual purpose Fleckvieh breed. The data comprised 

4,105 progeny-tested bulls genotyped with Illumina BovineSNP50K. Dairy traits were milk yield (MY) and fat 
yield (FY), while beef traits were net daily gain (NG) and carcass grading (CG). To partition correlations we 
performed a two-step analysis. First, we estimated allele substitution effects of SNP markers with a multivariate 
marker model (ridge regression). For this step we used a Monte Carlo Markov Chain method and saved samples 
from posterior distribution of allele substitution effects. Second, we used these samples and marker genotype data 

to obtain samples from posterior distribution of breeding values, which were in turn summarized to obtain samples 

from posterior distribution of genetic covariances and correlations among traits. We performed the second step for 

the whole genome as well as for different chromosomes, which enabled us to partition overall correlations among 

traits by chromosomes. Allele substitution effects were positively correlated among all traits (rMY:FY=0.30, 
rMY:NG=0.17, rMY:CG=0.15, rFY:NG=0.17, rFY:CG=0.15, and rNG:CG=0.28). Overall correlations within dairy 
and beef traits were high and positive (rMY:FY=0.76, rNG:CG=0.46), while they were low between these two groups 
of traits (rMY:NG=0.16, rMY:CG=-0.06, rFY:NG=0.11, and rFY:CG=-0.10). Chromosome specific correlations 
ranged between -0.03 and 0.02 for all pairs of traits. The chromosomal partitioning of the overall trait correlations 
indicated a positive contribution from within chromosomes and a substantial negative contribution from between 

chromosomes. For example, the negative correlation between MY and CG of -0.06 had the contribution of 0.41 
from within chromosomes and the contribution of -0.47 from between chromosomes. This methodology will be 
used for further fine partitioning in the future.


