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BIOCHEMISTRY, BIOPHYSICS,
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New Haplotypes of the Mitochondrial Gene CytB in the Nesting 
Population of the Siberian Black Kite Milvus migrans lineatus Gray, 

1831 in the Territory of the Republic of Tyva
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Abstract—We analyzed a fragment of mitochondrial CytB locus obtained from young and adult black kites
Milvus migrans lineatus from 19 nests in the Republic of Tyva, Russia. Three previously known (CytB-6, CytB-14,
CytB-19) and three new haplotypes identified as CytB-6.1, CytB-6.2, and CytB-19.1 were detected. We
described a set of substitutions specific to M. migrans lineatus but not to M. migrans migrans, the European
subspecies of black kite.
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The black kite Milvus migrans is widespread in Eur-
asia, Africa, Australia, and adjacent islands and is rep-
resented by a number of subspecies with wide intergra-
dation zones between them. The black kite is an inter-
esting object because it is one of the few species of
birds of prey that has not been damaged as a result of
development of its habitats by humans but, conversely,
has successfully adapted to living next to humans and
has populated new biotypes (even large cities), becom-
ing a usual synanthropic species in many parts of the
range. The black kite is already an important part of
the biological communities that emerged near the
landfills, water development facilities, as well as agri-
cultural and cattle-breeding complexes. Thus, the
state of the population of this raptor can serve as an
indicator of the ecological situation in these areas, and
the study of breeding and migration routes of black
kites can be useful for assessing the anthropogenic
impact on the scale of the entire Eurasia.

According to the modern notion, the mainland part
of Eurasia is inhabited by the black kites belonging to
three subspecies: the European black kite M. migrans
migrans, the Siberian black kite M. migrans lineatus,
and the Indian black kite M. migrans govinda [1–3].
The conventional phylogenetic methods in some cases
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lead to discrepancies in the determination of the taxo-
nomic status of M. migrans subspecies. For example,
there were attempts to distinguish M. migrans linea-
tus as a separate species on the basis of morpholog-
ical traits [4, 5], which contradicts the population
studies [6].

The development of molecular phylogenetics pro-
vided an opportunity to supplement and clarify the
results obtained using the morphological approach.
Currently, the most extensive molecular data for the
black kite, which are available in the literature, were
obtained for the mitochondrial markers—cytochrome b
(CytB) and cytochrome oxidase 1 (CO1) loci. It was
shown that CytB haplotypes can be used as a marker of
M. migrans subspecies [7]. The CytB nucleotide
sequence variation is widely used in molecular phylo-
genetics for constructing cladograms and in phylogeo-
graphic studies. To improve the reliability of the con-
structed phylogenetic tree for a specific molecular
marker, it is important to obtain the maximum sample
of the existing haplotypes of the population. This
makes it important to search for the new haplotypes in
different parts of the range.

Previously, the attention of researchers was focused
on the European part of the range of the black kite.
The majority of the published data were obtained
using the material from Germany and the Czech
Republic, where the nominative subspecies M. migrans
migrans is distributed. In this area, ten haplotypes of
the CytB gene (including three major and minor seven
ones) have been identified [7]. However, for the other
part of the range, which includes Africa and Madagas-
car, Australia and the adjacent islands, India, Paki-
stan, and Japan, which are inhabited by at least five or
2
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Fig. 1. Dendrogram with the maximum value of the log-likelihood function (–1002.54), constructed using the MEGA7 software
[12] by the maximum likelihood method on the basis of the Tamura–Nei model [13]. Bootstrap support values   are specified
for the branches with a support greater than 50%. The haplotypes found in the Tyva population are framed. The red kite M. milvus
was used as an outgroup.
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six subspecies, only five haplotypes are known to date
[8–10]. Virtually nothing is known about the possible
set of haplotypes of M. migrans lineatus, which inhab-
its the eastern part of the Eurasian continent. In Rus-
sia, the range of this subspecies includes the vast terri-
tories from the Urals to the Far East.

The aim of this study was to obtain data on the CytB
haplotypes of M. migrans lineatus. For this purpose, we
have selected a compact nesting group in the Republic
of Tyva, inhabiting the forest bands around lakes Kha-
dyn and Cheder. This area is entirely located within
the   M. migrans lineatus range [6]. Our choice was
based on the good knowledge of this group over the
years as well as by its transport availability and the
location of nests at a low height.

We collected pin feather samples of chicks from
19 nests. Under four nests and one perch, we also col-
lected molted feathers. In total, we examined 28 sam-
ples from 24 individuals. From each sample, the total
DNA was isolated using the Diatom™ DNA Prep 200 kit
(Isogen Laboratory, Russia). Amplification and sub-
DOKLADY BIOCHEMISTRY AND BIOPHYSICS  Vol. 48
sequent sequencing were performed using L14996 and
L15828 primers [7]. Sequencing was performed in a
3500 Genetic Analyser capillary sequencer (Applied
Biosystems, United States). To prevent contamina-
tion, work with PCR products and total DNA was car-
ried out in different rooms. In unclear cases, PCR and
sequencing were repeated. During DNA isolation and
PCR amplification, negative control was always
included.

We analyzed the sequence of a 650-bp CytB locus
fragment, which is slightly longer than the fragment
used in [7]. Nevertheless, we have used the same num-
bers of haplotypes that were used in [7] to avoid con-
fusion.

In addition to the CytB-6, CytB-14, and CytB-19
haplotypes, already known from [7], we have found
three new haplotypes, which were designated CytB-6.1,
CytB-6.2, and CytB-19.1 (Table 1). The nucleotide
sequences of all found haplotypes were published in
the GenBank database [11] under accessions
2  2018
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Table 1. Genetic characteristics of the studied birds. The
location of nucleotide substitutions in the CytB haplotypes
found in M. migrans lineatus in the breeding population of
the Republic of Tyva in relation to the CytB-4 haplotype,
typical for the European population of M. migrans migrans
(fragment 87–736 of the AY994400 sequence from the
GenBank database [11])

Dash means that the study was not performed.

Haplotype
Position no. Number of 

individuals44 77 146 230 245 425 530 648

CytB-4 A A G C A T A G –
CytB-14 G C A 7
CytB-6 G C A C 8
CytB-6.1 G C A C C 1
CytB-6.2 G C A C A 3
CytB-19 G C A G 4
CytB-19.1 G C A T G 1
MH190419–MH190424. The number of individuals
for each haplotype is indicated in Table 1.

It should be emphasized that the samples contain-
ing the CytB-6.2 haplotype mitochondria had a signif-
icant admixture of the CytB-6 haplotype mitochon-
dria. Apparently, this was not contamination, because
other samples contained no such admixtures. Possibly,
these individuals had heteroplasmy (i.e. a simultane-
ous presence of mitochondria of two types in approx-
imately equal amounts).

Thus, in the M. migrans lineatus population in the
Republic of Tyva, we found a complex of close haplo-
types: haplotypes CytB-6 and CytB-14, which were
previously found as minor ones in Germany and the
Czech Republic in the M. migrans migrans range; the
CytB-19 haplotype, which is known for the samples
from India, Pakistan, and Japan and which was previ-
ously attributed to the M. migrans govinda subspecies
[7]; and three new haplotypes, which apparently
derived from CytB-6 and CytB-19. All the birds studied
looked like the typical representatives of M. migrans
lineatus. On the dendrogram constructed using the
new and previously known haplotypes (Fig. 1), all the
haplotypes found in the Tyva population of M. migrans
lineatus belonged to the branch that also includes the
previously known haplotype CytB-18, which was
found in India, while the haplotypes CytB-3, CytB-4,
CytB-5, CytB-11, and CytB-13, found in the Czech
Republic and Germany [7], belong to the other
branch. Thus, it is obvious that the attribution of the
CytB-19 haplotype to the subspecies M. migrans gov-
inda and the attribution of CytB-6 and CytB-14 haplo-
types to the subspecies M. migrans migrans in [7] is at
least premature, and the distribution of haplotypes in
black kite subspecies, which was performed earlier,
needs improvement. To understand the population-
genetic structure of this species, further studies involv-
DOKLADY
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ing various regions are required, including the large
breeding groups in the European part of Russia and
eastern Siberia, as well as the collection of material
from birds of other subspecies from Europe, India,
and Australia.
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