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Motivation and Aim: Phylogenetic connections between cultivated barley and its 
wild forms are insufficiently explored field in evolution genetics [1]. Chloroplast and 
mitochondrial genome sequencing was performed for wild and domesticated barley 
lines. the fraction of chloroplasts obtained by differential centrifugation was used for 
dnA extraction. Such a dnA sample contains an admixture of mitochondrial dnA, 
which allows studying both chloroplast and mitochondrial genomes. However, the 
genome assembly is complicated by presence of extended areas of homology within 
chloroplast and mitochondrial genomes as well as between them. thus, the aim of this 
research was to develop the nGS-data processing method, which allows assembling 
complete sequences of each genome from the mixture of chloroplast and mitochondrial 
dnA.
Methods and Algorithms: the algorithm of sequencing data processing included the 
following steps: trimming of row reads (trimmomatic); aligning reads to the “double” 
reference, containing full sequences of chloroplast and mitochondrial barley genomes 
(Bowtie2); obtaining mapping statistics (bash scripts, BCftools); alignment visualization 
(Tablet); generating VCF files (Samtools); filtering VCF files (VCFlib). The algorithm 
was tested on artificial Illumina reads synthesized using the ART program. Ultimately, 
VCF files containing all polymorphic loci of the chloroplast and mitochondrial genomes 
were obtained.
Results: testing of the developed algorithm showed its applicability for the mixtures of 
barley chloroplast and mitochondrial dnA with different ratios of concentrations. 
Conclusion: the developed algorithm allows obtaining complete sequences of chloroplast 
and mitochondrial barley genomes from the mixtures of plastid and mitochondrial dnA 
using the next-generation sequencing data. Modifications of this method can be used to 
study the organelle genomes of other cereals.
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