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Abstract 
The complete mitochondrial genome was sequenced in two individuals of the Kamchatka 
grayling Thymallus mertensii. The genome sequences are 16 662 bp in size, and the gene 
arrangement, composition, and size are very similar to the salmonid fish genomes 
published previously. The low level of sequence divergence (0.92%) detected between 
the genome of T. mertensii and the GenBank complete mitochondrial genomes of the 
Arctic grayling T. arcticus (FJ872559) may likely be due to recent divergence of the 
species and/or historical hybridization and interspecific replacement of mtDNA. 
 

 
 
Figure 1. Maximum likelihood tree based on 12 protein-coding genes (excluding ND6) 
for the Thymallus mertensii specimens Tm232 and Tm234, and the GenBank 
representatives of the family Salmonidae. The tree is based on the General Time 
Reversible+gamma+invariant sites (GTR+G+I) model of nucleotide substitution. The 
numbers at the nodes are bootstrap percent probability values based on 1000 replications. 
 



The Kamchatka grayling T. mertensii Valenciennes has wide distribution in freshwaters 
of the northeast Asia including the Kamchatka Peninsula, eastern part of the Magadan 
region, and up to south of the Chukchi Peninsula. The species status of the Kamchatka 
grayling was supported with morphological data (review in Bogutskaya & Naseka 2004). 
However, no genetic data are available to confirm the species identity of T. mertensii. 

We have sequenced two complete mitochondrial (mt) genomes of T. mertensii 
(GenBank accession nos, KT867088 and KT867089) from Ozernaya River (eastern 
Kamchatka, Russia) to increase the power of phylogenetic analysis of this complex 
salmonid group, using primers designed with the program mitoPrimer_V1 (Yang et al., 
2011). The size of the genome is 16 662 bp and the gene arrangement, composition, and 
size are very similar to the salmonid fish genomes published previously (Balakirev et al., 
2015). The overall base composition was 28.2% A, 27.4% T, 17.1% G and 27.3% C. The 
55.6% A+T base composition was higher than G+C, 44.4%. There were 12 single 
nucleotide differences between the Tm232 and Tm234 isolates; total sequence divergence 
(Dxy) was 0.0007±0.0002. 

The comparison of the mt genomes now obtained with other complete mt 
genomes available in GenBank for the family Salmonidae, including the genera 
Thymallus, Prosopium, and Coregonus (Figure 1), reveals a close affinity of T. mertensii 
to other Thymallus species. There is a low level of sequence divergence 
(Dxy=0.0092±0.0006) between our specimens Tm232 and Tm234 and the complete mt 
genome of the Arctic grayling T. arcticus (FJ872559) (Figure 1). The level of divergence 
between T. mertensii and T. arcticus inferred from the 12 protein-coding genes 
(excluding ND6) was higher (Dxy=0.0115±0.0010), but still too low for considering them 
as separate species. Low divergence is also detected between other Thymallus species, T. 
burejensis and T. tugarinae (Dxy=0.0073±0.0008) and three Coregonus species 
(Dxy=0.0120±0.0009) (Figure 1). The low level of sequence divergence between T. 
mertensii and T. arcticus and other Thymallus and Coregonus species could be explained 
by recent divergence and/or hybridization and interspecific replacement of mtDNA, as it 
has been found for other salmonids (Balakirev et al., 2013; Bernatchez et al., 1995; 
Shedko et al., 2007).  
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