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Georgian cattle, sheep, goats: are they of Near-Eastern origins?
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ABSTRACT
The main aim of this research was to establish the nucleotide sequence of the highly variable region
of the D loop of the mitochondrial DNA of some Georgian domestic animal species (cattle, goat, sheep)
as well as their phylogenetic position among the worldwide set of domestic animals. In this study, a
total of 5 haplogroups (T – 5; T3 – 7; T1 – 1; T2 – 2; T5 – 2) in 17 Georgian Mountain cattle (GMC), 4
haplogroups (A – 15; A2a1 – 3; A1a – 1; A6 – 3) in 22 Georgian goats and 3 haplogroups (A – 10; B –
16; C -15) in 41 Georgian sheeps (15 Imeretian and 26 Tushetian) were detected. This study represents
the first attempt of Genetic study of native Georgian livestocks. The GMC, Georgian (Megrelian) goat,
Georgian (Imeretian and Tushetian) sheep mitogenomes were grouped phylogenetically in the hap-
logroups indicating the closeness to the Near Eastern animals.
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Introduction

MtDNA sequencing

DNA extraction was carried out from blood samples by
standard proteinase K/phenol-chloroform procedures
(Baechtel 1989). Aliquots of blood samples were collected in
EDTA vacutainer and after cell lysis with SDS was undergone
enzymatic digestion by proteinase K. Further, isolation pro-
cedure was followed by Phenol/chloroform extraction and
alcohol precipitation. The DNA pellet was finally dissolved in
TE buffer, pH 8.0.

PCR conditions included denaturing of genomic DNA at
94 �C (1min), 30 cycles of 94 �C denaturing (1min), 55 �C
annealing (1min), and 72 �C extension (2min), followed by a
final extension step at 72 �C (5min). Purified PCR products
were sequenced at the Laboratory Services Division of the
University of Guelph (ON, Canada) (GenBank accession;
Table S1 in Supplementary material).

For detection of SNP (single-nucleotide polymorphism)
and Indels (insertion/deletion) computer Mafft software was
used (Katoh et al. 2002). To illustrate the evolutionary rela-
tionship among the studied animals, a phylogenetic tree was
constructed based on multiple alignments using Jalview ver-
sion 2 (Waterhouse et al. 2009).

Cattle
The Georgian Mountain Cattle (GMC) is a local breed from
Georgia. The breed is distributed in 15 districts in the west
and east part of Georgia. It is well adapted to the harsh
mountain conditions of the Caucasus. The slope of grazing

lands reaches 45 degree. GMC are very small: the live weight
of mature cows is 220–280 kg and that of bulls is 270–370 kg;
Coat color is black, black-and-white or red-and-white.

Detailed diversity analysis of a worldwide cattle (Bos tau-
rus) is given in several publications (Troy et al. 2001; Di
Lorenzo et al. 2016) According to recent publications,
molecular diversity approach revealed that modern taurine
mitochondrial genomes cluster within a number of closely
related branches, termed T, T1, T2, T3, and T4, are geograph-
ically well structured: T1 predominantly found in Africa; T2
originates in the Near East and Western Asia; and T3 found
in Europe and originates from the expansion of a small cattle
population domesticated in the Middle East (Di Lorenzo
et al. 2016).

Seventeen cattle of GMC breed were selected in the
Dusheti District (Georgia). A 350-bp fragment located in the
most highly variable region of the D-loop of mtDNA (includ-
ing hypervariable region I, nucleotide positions
16,023–16,262) was amplified using the primers AN4 (50-
GGTAATGTACATAACATTAATG-30) and AN3(50-CGAGATGTCT
TATTTAAGAGG-30), as described by Cymbron et al. (1999) to
positions 15,959–16,334. The highly variable regions of the D
loop of the mtDNA of 17 cattle of GMC were sequenced
(Table 1). Sequence analysis of PCR products revealed that 17
animals belong to 5 haplogroups: T – 5; T3 – 7; T1 – 1; T2 –
2; T5 – 2. Four novel haplotypes were observed which have
not been found in any other cattle breed so far. The GMC
mitogenomes are grouped phylogenetically in the T-hap-
logroup indicating the closeness to the Near Eastern Cattle
as well as to the South European Red Mountain Cattle
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Table 1. Mitochondrial control region sequence variations observed in 17 Georgian mountain cattle.
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Figure 1. MtDNA phylogeny of GMC (a), Georgian (Megrelian) goat (b) and Georgian (Imeretian and tushetian) sheep (c). Neighbor joining tree using PID
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(Figure 1(a)) Four mitogenomes of one of the maternal foun-
der lineages of GMC coincide with the mitogenome of the
Red Mountain Cattle (Samples #4,5,7,8) (Ludwig et al. 2014).

Goat
More than 1,200 breeds are described in the world domestic
goat (Capra hircus) (Colli et al. 2015). In the domestic goat six
distinctive domestic haplogroups of mtDNA were identified –
A, B (B1, B2), C, D, F, and G (Naderi et al. 2007). Globally, hap-
logroup A has the largest geographic distribution, more than
90% of goats examined were in haplogroup A (Colli et al.
2015). Haplogroup B occurs in eastern and southern Asia and
at low frequencies in South Africa and Namibia. Haplogroup
C occurs at low frequencies in Mongolia, Switzerland,
Slovenia, Pakistan, and India, while haplogroup D occurs only
in Pakistan and India. Haplogroup F is exclusive to ‘Sicily
(Italy)’ while haplogroup G has been observed in Turkey, Iran,
Iraq, Saudi Arabia, Kenya and Egypt (Colli et al. 2015;
Tarekegn et al. 2018)

The Georgian 22 (Megrelian) goat is an ancient breed
from West Georgia. The blood samples of Georgian
(Megrelian) goats have been taken in West Georgia, villages
Maghlaki (Tskaltubo District), Nakiani and Akhuti (Chkorotsku
District). The variable fragment (HVI segment) of the control
region of the goat mtDNA was amplified by PCR analysis
using the primers CAP-F (50-CGTGTATGCAAGTACATTAC-30)
and CAP-R (50-CTGATTAGTCATTAGTCCATC-30). The 638 bp
fragment, which correspond the 15,635–16,273 positions of
the reference (LS992661_1) DNA (Naderi et al. 2007) was
amplified. 15,679–16,254 region of HVI segment was
sequenced. Twenty-two animals belong to four haplogroups:
A – 15; A2a1 – 3; A1a – 1; A6 – 3. Seven novel haplotypes
were observed which have not been found in any other goat

breed so far (Table S2 in Supplementary material). The goat
mitogenomes are grouped phylogenetically in the A-hap-
logroup indicating the closeness to the Near Eastern goats
(Figure 1(b)).

Sheep
More than 1,400 breeds are nowadays recognized in the
world domestic sheep (Ovis aries) diversity (Scherf 2000). Four
haplogroups A, B, C and D have been found in the domestic
sheep. Group B has been found in European domestic sheep,
although archeological evidence supports sheep domestica-
tion in the central part of the Fertile Crescent (Zeder 2008).
Four haplogroups A, B, C, and D were observed in Caucasus,
three A, B and C in Central Asia, and two A and B in the
Eastern Europe. Only one example of haplogroup D was
detected in a single Caucasian sheep (Tapio et al. 2006).
Culture of sheep farming has been known in Georgia for cen-
turies predominately in mountainous regions (Rcheulishvili
1957). Coverage of the Tushetian sheep is located in east
part of Georgia. Specifically, it is very popular for its high
resistance against severe environmental conditions. The
Imeretian sheep was obtained by the selection of folk cul-
tures in VI-VII century. The 15 samples of Imeretian sheep
have been taken in West Georgia, from Imereti Province (vil-
lage Maghlaki, Tskaltubo District), 26 samples from Alvani vil-
lage in East Georgia (Akhmeta District). The mtDNA control
region (positions 1–33, 15451–16616 of the reference was
analyzed (Hiendleder et al. 1998). PCR analysis was used for
amplification of two overlapping fragments (for fragment 1,
SIF: 50-CCCCACTATCAACACCCAAA-30 and SIR: 50-CATGGT
GAACAAGCTCGTGA-30, and for fragment 2, SIIF: 50-
TGCTTGACCGTACATAGTACAT-30 and SIIR: 50-CATCTAGGC
ATTTTCAGTGCC-30) (Pereira et al. 2006). The highly variable

Figure 1. Continued.
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regions of the D-loop of mtDNA of 41 Georgian (15 Imeretian
and 26 Tushetian) sheep were sequenced. They belong to 3
haplogroups: A – 10; B – 16; C – 15. Twenty-six novel haplo-
types were observed that have not been found in any other
sheep breed so far (Table S3 in Supplementary material). No
specific difference between Imeretian and Tushetian sheep
were observed. The sheep mitogenomes are grouped phylo-
genetically in the A, B and C haplogroups indicating the
closeness to the Near Eastern sheep’s as well as to the
European type of sheep’s (haplogroup B) (Figure 1(c)).

Conclusion

This study represents the first attempt of genetic study of
some native Georgian livestocks.

The GMC, Georgian (Megrelian) goat, Georgian (Imeretian
and Tushetian) sheep mitogenomes are grouped phylogenet-
ically in the haplogroups indicating the closeness to the Near
Eastern animals (Figure 1(a–c)).
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