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Introduction: Tick-borne encephalitis virus (TBEV), a member of the Flaviviridae 
family, is the causative agent of a severe disease of the human central nervous system. 
Currently, in accordance with classification TBEV is divided into three subtypes: Far 
Eastern, Siberian (TBEV-Sib) and European [1]. Until recently, three genetic lineages 
were described for TBEV-Sib: Zausaev, Vasilchenko, and Baltic; subsequent studies 
showed that there are at least two more lineages, Obskaya and Bosnia [2, 3]. 
In the majority of TBEV collections genetic studies, sequencing of only genome 
fragments is used, which limits the use of the data obtained to assess genetic diversity, 
the distribution of certain virus variants, phylogeography, as well as the patterns that 
determine the evolution of their genomes, and only complete genome sequences provide 
the necessary information. The use of "classical" approaches based on Sanger 
sequencing for this is inefficient and time consuming. The solution to this problem could 
be the use of high-throughput sequencing (next-generation sequencing, NGS) to analyze 
large sets of TBEV strains samples from virus collections. 
Currently, only about 250 TBEV complete genome sequences are presented in the 
GenBank databases (https://www.ncbi.nlm.nih.gov/nucleotide/) (and only about 30 of 
them for TBEV-Sib), so the task of replenishing data on the genomes of various TBEV 
genetic variants is a crusial task. 
Aim of the study: The aim of this work was to develop approaches to high-throughput 
sequencing of TBEV strains, obtain TBEV complete genome sequences of strains from 
different regions of Western Siberia, and perform molecular genetic analysis of the 
obtained data in comparison with the available TBEV sequences from the GenBank 
database. 
Materials and Methods: For the study, 85 TBEV strains previously isolated by bioassay 
method from various natural samples (different ticks and small mammals species) in 
various regions of Western Siberia (Novosibirsk oblast, Omsk oblast, Khanty-Mansiysk 
Autonomous District, the Altai Republic of the Russian Federation, as well as 
Kazakhstan) were taken. From the isolated genomic RNAs, genomic libraries were 
constructed and sequenced using Miseq (Illumina). After assessing the quality of the 
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data and trimming, genomes were assembled either de novo (with sufficiently high 
coverage) or using the data mapping method with published reference TBEV genomes 
(with low coverage). For further analysis, TBEV complete genome sequences from the 
GenBank database corresponding to various subtypes and genetic lineages of the virus 
were used. 
Results: Analysis of determined complete genome sequences of TBEV strains isolated 
in various regions of Western Siberia revealed predominantly TBEV-Sib strains, with 
single findings of TBEV of the Far Eastern subtype in the Altai Republic and the 
Novosibirsk Region, and of the European subtype in the Omsk Region. Zausaev lineage 
was found to be the most represented among the studied strains, and the Vasilchenko 
lineage was represented to a lesser extent, which correlates with our earlier data. Also, 
strains of the Baltic lineage were discovered and characterized in the Novosibirsk and 
Omsk oblasts, as well as, for the first time, in Kazakhstan. No representatives of the 
Obskaya lineage previously described in the indicated territory were found, which, as 
previously shown, is most genetically different from other TBEV-Sib lineages. Analysis 
of the chronogram demonstrated that within the TBEV-Sib, the Obskaya lineage 
diverged from the common ancestor the earliest, after that the Bosnia lineage was 
separated, then the Baltic lineage, and the Zausaev and Vasilchenko lineages diverged 
most recently.  
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