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Abstract    Genetic variation among the individuals is considered as an important tool for conser-

vation of livestock animals. This study was conducted to analyze the genetic variation, phylogenetic 

relationship and paternal lineages among Iranian dog populations using seventeen autosomal and Y 

chromosome-specific microsatellite markers. Total DNAs of the samples were extracted and applied 

for genotype analysis. The results demonstrated that all populations except the Bakhtiari, Sarabi and 

Alborz samples showed significant deviations from Hardy–Weinberg equilibrium (HWE) at more 

than one locus. The number of alleles per population ranged from 4 (FH3053) to 9 (FH20609,20) 

with a mean of 6.2. In addition, based on the effective alleles, Shannon index and PIC, FH3053 and 

FH20609, 20 loci indicated the least and the most diversity. The expected heterozygosity varied from 

0.53 in Sangsari population to 0.72 in Kurdish population. The highest and lowest genetic distance 

were detected between Tazi and Alborz and between Bakhtiyari and Sarabi populations, respectively. 

Y-Specific markers identified eight paternal haplotypes in the populations, indicating various pater-

nal lineages in Iranian native dogs. The results of the current study indicated the segregation of breed-

specific alleles in some dog populations, and showed that the populations had a relatively high ge-

netic variation. The findings could be useful in the designing of breeding strategies and conservation 

of the dog populations in Iran. 
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Introduction 

Domestic dog (Canis familiaris) belongs to the order 

Carnivora, and is originated from their carnivorous an-

cestors and probably gray wolf in the past (Bannasch et 

al., 2005). The dog has been one of the companions of 

human from ancient time until now and has been used 

for various purposes such as guarding and hunting. Over 

thousands of years, the species has evolved into differ-

ent breeds with various behavioral and physiological 

characteristics (Parker et al., 2004). Breeding of the do-

mestic dog provides an unparalleled opportunity to ex-

plore the genetic diseases as well as morphological var-

iations and behavioral characters. The position of the 

dog within the mammalian evolutionary tree also makes 

it an important guide for comparative analysis of the hu-

man genome (Lindblad et al., 2005). 

From animal breeders' standpoint, the knowledge of 

the genetic structure of populations can be of great help 

to preserve genetic resources (Kukekova et al., 2009). It 

has been shown that genetic diversity of animals is use-

ful in population and its lack or shortage reduces the 

strength of future selections. Therefore, the knowledge  

 of genetic diversity is important for reformers to main-

tain the genetic resources and develop the genetic strat-

egies for next generations (Jack and Felix, 1996). Fur-

thermore, it would be helpful to reduce the risk of re-

duction of the animals in nature and prevent their ex-

tinction, creating the opportunity for oncoming new 

markets and use the native gene pool for saving the 

quantitative or qualitative and fitness related traits in a 

population. Reduction of the genetic diversity enhances 

the risk of inbreeding in which consequently pave the 

way to fix some specific alleles within a breed and then 

result in increasing the hereditary defects in the popula-

tion (Kang et al., 2009). 

The domestic dog shows great variations in mor-

phology and behavior which make it an interesting sub-

jects for scientific studies (Kukekova et al., 2009). In 

recent years, various studies have been designed by ge-

netic markers that have helped in separating the species 

and could be used in breed preservation programs. 

Moreover, these markers are useful in determining the 

genetic diversity between or within populations (Lindb- 
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lad et al., 2005). The most available and efficient mark-

ers, microsatellite markers, have been developed and are 

being used in population diversity and conservation 

studies or mapping the canine genome (Parker et al., 

2004; Kang et al., 2009). 

In addition to autosomal markers which are able to 

show genetic diversity in different populations (Ban-

nasch et al., 2005), the application of Y chromosome 

markers also can be used to determine the paternal line-

ages and male diversity within or between populations. 

Because male and female animals do not play the same 

role in population structure, this asymmetry between the 

sexes affect the breeding strategies (Greenwood, 1980). 

The effect of male offspring on inbreeding is greater 

than that of the females, therefore, male animals have a 

significant role in creating pure samples in the popula-

tion, which decreases the variation among animals. Low 

variation within the population leads to inbreeding de-

pression. Since the Y chromosome is passed only 

through male animal to the next generation and it shows 

low recombination, the study of this chromosome is use-

ful to follow the derivation of origin of the sire lineage 

of animals. The results could be applied in designing the 

mating systems to increase the variation within or be-

tween populations. 

Few studies on Y chromosome, using a specific re-

gional sequence or specific microsatellite markers, have 

been carried out to uncover the genetic structure and pa-

ternity lineages of animals (Sundqvist et al., 2001; Ban-

nasch et al., 2005; Ding et al., 2012). Moreover, the Y-

chromosome markers in combination with autosomal 

chromosomes have been used for better understanding 

of the dog-wolf genetic analysis and hybridization 

(Iacolina et al., 2010).  

Archeological findings have indicated the presence 

of dogs in Iran as early as 6000 BC (Dadvar and 

Khosravifar, 2012). Dog rearing in Iran has been 

strongly influenced by the environments within which 

they have been raised, from the rough terrain and hilly 

regions in the northwest to dry and harsh conditions in 

the south or east. This has resulted in the development 

of discrete populations of dogs with distinct genetic 

characteristics such as herding, guarding and hunting. 

Iranian native dog populations could be divided to sev-

eral ecotypes, according to physical appearance and 

habitats.  

In spite of the presence of a range of diverse indige-

nous dog ecotypes in Iran, genetic studies on dogs are 

not well established. Therefore, the current study was 

recommended by the Research Center of Antinarcotic 

Police of Iran to analyze the genetic structure, variation, 

distance and the paternal origin and diversity between  

 Iranian native dog populations. The findings could be 

applied not only for understanding the structure and re-

latedness of the animals, but for designing the breeding 

strategies to protect the effective size of the populations. 

Materials and methods  

Sample collection 

A total of 97 blood samples were collected randomly 

from 5 dog ecotypes, namely, Sarabi (n=20), Kurdish 

(n=12), Bakhtiari (n=15), Tazi (Saluki) (n=8) and Sang-

sari (n=6), and 3 free populations of Western part 

(n=11), Khorasan (n=10) and Alborz (n=15). These 

populations are distributed across various parts of Iran. 

The Tazi (Saluki) ecotypes were widespread along the 

Silk Route from east to west and were used as good 

hunters due to its high flexibility and quickness in run-

ning. The Sarabi ecotype is considered one of the oldest 

and powerful indigenous dogs in Iran which is used for 

guarding and fighting. These two dogs are native of East 

Azerbaijan province. Kurdish dog is a large- ecotype 

originating from the West Azarbaijan., Kurdestan and 

Kermanshah provinces. Other Iranian dog ecotypes, in-

cluding the Bakhtiari and Sangsari, are commonly used 

for herding. 

DNA extraction and microsatellite markers 

The DNA was extracted using the phenol-chloroform 

method (Paabo et al., 2004). A total of 17 microsatellite 

markers, including 13 autosomal markers and 4 Y-chro-

mosome-specific markers, from unconserved genome, 

were used in this study (Table 1). Microsatellite markers 

were chosen on the basis of polymorphic information 

content (PIC) and heterozygosis values reported in ear-

lier studies (Richman et al., 2001; Guyon et al., 2003; 

Breen et al., 2001; Mellersh et al., 2000; Bannasch et al., 

2005; Olivier et al., 1999). The PCR reaction was ac-

complished in a total volume of 15 µL using 30 ng of 

genomic DNA, 2 mM MgCl2, 2.5 mM dNTPs, 1.5 µL 

PCR buffer (10x), 10 ρmol of each primer and 1 µL of 

Taq polymerase. The amplifications were carried out 

using a denaturation at 95ºC for 5 min followed by 35 

cycles of denaturation at 95ºC for 30 s, annealing (44-

60ºC) for 30 s, extension at 72ºC for 30 s and a final 

extension for 5 min at 72ºC. Then, 7 µL of amplified 

product was mixed with 4 volumes of formamide load-

ing dye and denatured at 95ºC for 5 min and separated 

on a 6% polyacrylamid gel for 14 h. The gels were silver 

stained and the bands were visually observed on the 

gels. The discrimination of the microsatellite alleles was 

determined by comparison with an adjacent DNA ladder. 
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Statistical analysis 

The size of alleles, allele types and kind of genotypes 

were determined by the Excel software. The Pop-

Gene1.31 Software was used for estimation of the 

Hardy–Weinberg equilibrium and diversity criteria such 

as, allele frequencies, the mean number of alleles per lo-

cus, observed heterozygosis (Ho), expected heterozygo-

sis (He), and Shannon index for each locus (Yeh et al., 

1999). The Shannon index criterion is very useful for 

the measurement of genetic diversity of the loci that 

have high polymorphism, like microsatellite markers 

(Alipor et al., 2013). The PIC was calculated by the Het 

Software (Ott, 1992). 

The genetic relationships among Iranian native dogs 
were analyzed using two different approaches based on 

allele frequencies at microsatellite loci: first, pair-wise 
FST was used to establish genetic distances among the 

breeds under genetic drift, which is the main factor pro-
moting genetic differentiation between the breeds; sec-

ond, the genetic distance between the breeds was calcu-
lated according to Nei’s genetic distance (Nei, 1972). 

The former was analyzed using GeneAlex 6.5 (Peakal 
and Smouse, 2006), and the latter was calculated by 

Pop-Gene1.31 Software (Yeh et 1999al., ). Phyloge-

netic trees were constructed using neighbor-joining 
(NJ) clustering (Nei, 1972) from Nei’s distance method. 

The number of Y-chromosome microsatellite haplo-

types in different populations were used as a measure of 

genetic diversity. Because mutations in microsatellite 

loci are normally produced by the addition or deletion 

of one or two repeat units (Ellegren, 2004), two haplo-

types that differ at multiple microsatellite loci or by 

multiple repeat units are not likely to have recently been 

derived from each other. Haplotypes were constructed 

 based on the presence of alleles for the four Y-chromo-

some microsatellites, and allele and haplotype diversity 

were calculated using Arlequin 3 software (Excoffier et 

al., 2007). 

Results 

Genetic diversity in Iranian native dogs 

The allele and genotype frequencies of 13 microsatellite 

loci were determined in 8 Iranian native dog popula-

tions. Some characters of the microsatellite loci in all 
animals are shown in Table 2. All microsatellite markers 

used in the current study showed polymorphism, except 
the FH20169,20. Although some unique alleles were 

found in certain populations, these are unlikely to be 
useful as population specific markers due to their low 

frequency in the populations.  

Seventy six alleles were identified across the 13 mi-

crosatellite markers. The total number of alleles per lo-

cus varied from 4 (FH3053) to 9 (FH20609,20). The av-

erage allele number of polymorphic loci was 6.2 allele 

per locus. The highest and the lowest effective alleles 

ranged from 5.93 (FH20609,20) to 2.44 (FH3053) 

among the populations. The heterozygosity was used to 

investigate the diversity and effectiveness of genetic 

marker. The highest rate of intended heterozygosity was 

related to FH20609, 20 locus (0.83) and the lowest to 

FH3053 locus (0.59). The highest and lowest Shannon 

indexes were observed in FH20609,20 locus (1.81) and 

FH3053 locus (1.06), respectively. These values seem 

quite reasonable in comparison to the allele numbers of 

these two loci. 

The FST value for each locus is very close and levels 

of apparent breed differentiation were considerable (Ta-

ble 2). Multi locus FST values indicated that approxima- 

Table 2. The criteria diversity of all animals 

Loci No. of Alleles No. of effective alleles Shannon Index PIC FIS FIT STF eH 
*

oH 

C26.73320 7 3.72 1.41 0.70 0.49 0.63 0.23 0.73 0.24 

CXX.6727,1

0,18, 
5 3.34 1.32 0.63 0.58 0.64 0.16 0.71 0.24 

FH20609,20 9 5.93 1.81 0.83 0.46 0.59 0.18 0.83 0.32 

FH2790 6 4.78 1.65 0.75 0.29 0.43 0.16 0.79 0.45 

FH2795 6 3.23 1.42 0.61 0.68 0.72 0.09 0.69 0.19 

FH2914 5 4.38 1.53 0.68 0.57 0.68 0.14 0.77 0.24 

FH3053 4 2.44 1.06 0.46 0.30 0.41 0.15 0.59 0.30 

REN59H07 6 4.34 1.50 0.63 0.58 0.65 0.18 0.77 0.27 

REN87O21 5 3.38 1.33 0.61 0.91 0.93 0.21 0.70 0.05 

REN126A15 8 4.50 1.62 0.79 0.54 0.59 0.09 0.78 0.29 

REN144M10 7 5.14 1.72 0.77 0.48 0.56 0.12 0.80 0.36 

REN86G15 8 4.94 1.7 0.79 0.40 0.52 0.14 0.80 0.32 

Mean 6.2 4.4 1.5 0.68 0.52 0.61 0.15 0.73 0.27 
*All breeds examined, PIC: Polymorphic Information Content, He: Expected Heterozygosity, Ho: Observation Heterozygosity 
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Table 3. Sample size, allele diversity (the mean number of observed alleles per locus), observed 

heterozygosity (Ho), expected heterozygosity (He) and P values of Iranian dog populations across all loci 

Populations Sample Size Allele Diversity Ho He P-val. (No. of Loci)a 

Tazi (Saluki) 8 3.8 0.36 0.64 0.084 (2) 

Khorasan samples 10 3.5 0.30 0.56 0.040 (2) 

Sangsari    6 3.0 0.26 0.53 0.010 (3) 

Kurdish 12 5.1 0.29 0.72 0.081 (2) 

Western part samples 11 3.4 0.27 0.61 0.032 (2) 

Bakhtiari 15 4.5 0.23 0.66 0.031 (1) 

Sarabi 20 4.5 0.28 0.68 0.025 (1) 

Alborz samples 15 4.0 0.25 0.59 0.038 (1) 

Average 12.1 3.9 0.28 0.62 0.042 (14) 
aNumber of locus showing departure from Hardy–Weinberg equilibrium. 

tely 15% of the total genetic variation was explained by 

breed differences, with the remaining 85% correspond-

ing to differences among individuals. On the average, 

breeds had a 5.2% deficit of heterozygotes, whereas the 

total population had a 61% deficit of heterozygotes. 

All populations, except the Bakhtiari, Sarabi and the 

Alborz samples, showed a significant deviation from 

HWE at more than one locus (Table 3). Out of 96 cases 

(8 populations, 12 loci), 14 loci (locus FH20609, 20 in 

Sarabi, loci FH3053 and FH2914 in Western area,, loci 

FH3053 and C26.73320 in Khorasan, loci FH3053 and 

FH20609,20 in Tazi (Saluki), loci FH3053 and 

CXX.6727,10,18 in Kurdish, loci REN86G15, 

REN144M10 and REN59H07 in Sangsari, locus 

FH2790 in Alborz and locus FH3053 in Bakhtiari pop-

ulations) showed significant deviations from HWE 

(P<0.05). The maximum and minimum of inter popula-

tion diversity, which is calculated as the average in-

tended heterozygosity in all loci for every population, 

were obtained from Kurdish (0.72) and Sangsari (0.53) 

populations, respectively.  

Genetic relationships among the  

Iranian native dogs 

Table 4 shows the Nei’s genetic distance, FST, and 

 Nm values when were are considered in couples. Across 

the 12 loci, the mean genetic differentiation values (FST) 

ranged from 0.04 for the paired population of Sarabi-

Bakhtiari to 0.15 for the Tazi (Saluki)-Alborz. The num-

ber of migrants per generation (Nm) varied from 1.5 for 

the Tazi (Saluki)-Alborz to 5.17 for the Sarabi-Bakhtiari 

paired populations, indicating high gene flow between 

the Sarabi and Bakhtiari dogs (Table 4). It should be 

noted that the gene flow among the Khorasan dogs 

seems to be relatively high in comparison to the other 

dog populations. When genetic data are obtained from 

several populations to investigate genetic similarity, ge-

netic distance matrix is used. The smallest genetic dis 

tance (0.31) was observed between the Sarabi and 

Bakhtiari populations, and the largest (0.85) was de-

tected between the Tazi (Saluki) and Alborz samples 

(Figure 1; Table 4). The Alborz population showed the 

highest levels of between-population divergence (FST= 

0.06 to 0.15 and Nei’s distance= 0.37 to 0.85) in com-

parison to other populations. 

Analysis of Y chromosome microsatellite markers 

in male animals 

To analyze the locus-specific markers from the Y chro-
mosome, four microsatellite loci were genotyped in 25 

Table 4. The Nei’s genetic distance, mean FST estimates, and migrants per generation (Nm) values between each pair of 8 

Iranian dog populations 

Populations Sarabi Bakhtiari 
Alborz 

samples 
Kurdish 

Khorasan 

samples 

Western 

part 

samples 

Tazi 

(Saluki) 
Sangsari 

Sarabi - 0.04 (5.17) 0.08 (2.63) 0.11 (2.02) 0.06 (3.73) 0.10 (2.19) 0.08 (2.79) 0.08 (2.73) 

Bakhtiari 0.31 - 0.06 (3.43) 0.11(2.00) 0.06 (3.89) 0.11 (2.02) 0.08 (2.82) 0.09 (2.34) 

Alborz samples 0.58 0.37 - 0.10 (2.25) 0.08 (2.76) 0.13 (1.57) 0.15 (1.50) 0.14 (1.35) 

Kurdish 0.35 0.44 0.55 - 0.09 (2.47) 0.12 (1.76) 0.08 (2.78) 0.13 (1.58) 

Khorasan samples 0.58 0.5 0.61 0.80 - 0.06 (3.66) 0.06 (3.61) 0.06 (3.83) 

Western part samples 0.38 0.42 0.75 0.34 0.47 - 0.09 (2.40) 0.11 (1.99) 

Tazi (Saluki) 0.42 0.62 0.85 0.33 0.62 0.53 - 0.10 (2.17) 

Sangsari 0.54 0.61 0.45 0.48 0.52 0.68 0.44 - 

Above the diagonal, FST values and Nm (between bracket) values; below the diagonal, genetic distance values are given. 
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Figure 1. The genetic relationships among 8 populations of Iranian native dogs, based on the Nei’s distances. Values along the 

branches represent bootstrap support in percent from 1000 replications of resampled loci. The scale indicates genetic distance. 

males from Iranian dog populations. All markers, ex-

cept650-79.3, were polymorphic, having two to four al-

leles. In a preliminary analysis of Y chromosome hap-

lotype diversity among Iranian native dogs, 8 different 

haplotypes (A, B, C, D, E, F, G, and H) were found (Ta-

ble 5). Haplotype F showed the highest frequency (7) 

among the haplotypes. Haplotypes C-D and haplotypes 

E-F differed only in the genotypes of the locus AF192268, 

 , and A-G differed only in the genotypes of the locus 

650-79-4. Haplotypes B and H showed variation at loci 

AF192268 and 650-79.4. Haplotypes D and E were ob-

served in Sarabi population but haplotype F was only 

found in Khorasan samples (Table 6). The number of 

haplotypes found per populations varied from 1 (Tazi) 

to 5 (Sarabi). The Tazi (Saluki) showed the lowest hap-

lotype diversity. 

Table 5. Y-chromosome microsatellite haplotypes found in the Iranian native dogs and allele sizes (bp) at four 

microsatellite loci 
H G F E D C B A Haplotype 

Locus 
150 150 150 150 150 150 150 150 650-79.3 

128 128 150 150 144 144 138 144 650-79.4 

140 138 140 140 140 140 140 138 SRY 

218 212 212 218 218 212 212 212 AF192268 
 

 

Table 6. Distribution of Y-chromosome microsatellite haplotypes across the male dogs 

Total 
Western part 

samples 
Bakhtiari 

Khorasan 

samples 
Sarabi 

Tazi 

(Saluki) 

Population 

Haplotype 
6 - - - 1 5 A 

2 - 1 - 1 - B 

2 - - 1 1 - C 

1 - - - 1 - D 

3 - - - 3 - E 

7 - - 7 - - F 

2 1 1 - - - G 

2 1 1 - - - H 
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Discussion  

Because of the gene flow among the dog populations, 

analyzing the genetic relationships of dog breeds could 

be difficult. Evaluation of frequency differences in mi-

crosatellite markers may be used for differentiation 

analysis of closely related species (Kim et al., 2001; 

Kang et al., 2009). In the current study, using the thir-

teen autosomal and four Y-linked microsatellite loci, the 

diversity, genetic structure and genotype distributions 

were analyzed in eight populations of Iranian native 

dogs.  

All dog populations showed significant deviation 

from HWE. Genetic drift and division of the populations 

to smaller sub-populations over many generations is 

likely to cause changes in their genetic structure. In ad-

dition, lack of a control in exchange of genetic material 

in different areas, decreasing the number of native ani-

mals in each geographical region, uncontrolled mating 

and the limited number of samples could also affect the 

deviation of the populations from HWE. Deviation from 

HWE is being observed in some dog populations (Zajc 

et al., 1997; Kang et al., 2009; Kim et al., 2001). More-

over, grater genetic homogeneity and bottlenecks asso-

ciated with catastrophic events such as war and eco-

nomic depression could be observed in domestic dogs, 

which resulted in some deviations from HWE (Zajc et 

al., 1997). The microsatellite loci with 4–9 alleles per 

loci showed high variability in these populations. In the 

present study, six microsatellite markers (FH20609,20, 

REN144M10, REN86G15, REN126A15, FH2790 and 

C26.73320) showed high polymorphism in all popula-

tions indicating a great potential for parental testing and 

population-based genetic studies.  

One of the most common criteria of molecular mark-

ers for the evaluation of the allelic diversity is heterozy-

gosity. Our results indicated that the heterozygosities in 

these populations ranged from 0.53 (Sangsari) to 0.72 

(Kurdish), indicating a strong contribution of different 

individuals in matings. The expected heterozygosities in 

the Iranian dog populations are similar to those of Asian 

dogs (0.54, Kishu; 0.69, Jindo; 0.59, Eskimo and 0.71, 

HAD) reported by Kim et al. (2001) and European dogs 

(0.52, English Setter; 0.65, Epagneal Breton and 0.55, 

German shepherd) reported by Parra et al. (2008), and 

Cho and Cho (2003). The Sangsari showed the lowest 

average allele number as well as the lowest heterozy-

gosity, showing a considerable reduction in inter-popu-

lation variation and extensive inbreeding. In addition, 

the low diversity in this population could be due to the 

reduction in the number of the dogs in its native region  

 and the small sample size. High variation in Kurdish 

population might be related to the sampling of the ani-

mals from a vast geographical region in which they are 

spread. Gene flow, an evidence of gene exchanges be-

tween populations, has an important role in gene fre-

quency changes within and between populations. The 

FST statistics and Nei’s genetic distance of the breed re-

lationships and evolutionary studies are applied in com-

paring of the genetic values of the desirable animals. 

The highest genetic distance was observed between Tazi 

(Saluki) and Alborz samples (0.85) and Khorasan and 

Kurdish samples (0.80). It should be noted that the geo-

graphical locations of the animals are far from each 

other and migration among populations is less likely to 

have occurred. On the other hand, specific physical 

characters of these populations resulted in the reduction 

of the breeding between animals and consequently re-

duced the gene fusion between the populations. The 

dendrogram of the relationships between the samples 

showed a low genetic distance between Sarabi and 

Bakhtiari samples which is concordant with the evi-

dences on the close relatedness of these two popula-

tions. 

 Autosomal microsatellite markers indicated a high 
genetic divergence in the Iranian native dogs (FST= 

15%), which are similar to the Asian dogs (FST= 15.4%) 
reported by Kim et al. (2001), but lower than those re-

ported by Parker et al. (2004) who analyzed 85 breeds 
of dogs and found a value of 27% for FST. However, the 

FST value in European dog breeds ranged from 0.099 
(Jordana et al., 1992) to 0.108 (Morrena et al., 1999). 

The results might support the hypothesis of the origin of 
the dog from a single place in southeastern Asia in the 

Old World, and migration of some of the haplotypes to 

Europe or other parts of the world (Ardalan et al., 2011; 
Ding et al., 2012). During migration, a limited number 

of haplotypes succeed to pass the origins in the ancient 
world to reach Europe.  

Subsequently, to understand the paternal lineages of 
the dog population in Iran, Y-chromosome microsatel-

lite analysis was applied to available male animals. Alt-
hough a small portion of the samples were male ani-

mals, 8 different haplotypes were observed. The results  
indicated that haplotype A in Tazi (Saluki) and Sarabi 

populations, haplotype B in Sarabi and Bakhtiari, hap-
lotype C between Sarabi and Khorasan samples and 

haplotypes G and H in Western part and Bakhtiari pop-
ulations were common, therefore, similar parental line-

ages are observed in Iranian dog populations. Y-chro-
mosome common microsatellite haplotypes in Shepard 

and Border Collie also indicated a common origin for  
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paternal lineages of these dogs during the past decades 
(Bannasch et al., 2005). Our data are in line with the data 
of Sundqvist et al. (2001) who detected 11 Y- chromo-
some microsatellite haplotypes in different dog breeds. 
The paternal lineages of the majority of Iranian dog pop-
ulations likely originated from a vast number of males 
in the past; however, to confirm these findings, more 
samples must be assessed. The highest genetic diversity 
of Y chromosome was found in Sarabi ecotype. The ex-
act reason for this high degree of diversity is not known, 
but the habitat of Sarabi dogs is adjacent to that of for-
eign dogs such as Ghafghazi dogs, which might have 
introduced some new paternal lineages into the popula-
tion in the past. On the other hand, the Tazi (Saluki) eco-
type showed only one Y-chromosome haplotype; the 
special features of the animal resulted in avoiding cross-
mating with other dog populations. These animals had 
been kept for hunting by Iranian kings during the past 
centuries, which resulted in a special attention in treat-
ment of Saluki dog. 

Conclusions  

Since the mutations in microsatellite loci usually occur 
through insertion or deletion of one or two repetitive 
units, it may be concluded that the difference in genetic 
diversity of the animals is a reflection of differences in 
genetic coverage. Although numbers of these popula-
tions have significantly decreased there is still enough 
genetic diversity for use in breeding programs and ap-
propriate matting plans to preserve the populations. The 
existence of the remarkable genetic diversity in Iranian 
dog samples may be due to the location of Iran on Silk 
Road in the past. Transportation of animals through this 
road was usual and this animal because of its marked 
role in human societies and trades has been introduced 
to ancient Iran in past centuries. These findings, in ad-
dition to the partnership that exists between human and 
dog, and their migration could be helpful in determining 
human migration history in the Middle East.  
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 هلي ج ت حفظ  ين ذخايي ژن ي ي  حستتو  گي ن حيو نات تنوع زيستت ي ي ي  ز او  م   ب اي ا  حتت   چکیده    

ن، اا  س فاده هاا او ي  يي شود. در  ين تحقيق اه ايرسي تنوع ژن ي ي، ر اطه فيلوژن ي ي و خطوط پدرا جمعيت سگ ي

شانگي ريز اهو ره  17 ز  شانگي  خ ص کيو وزوم    ان شد. کم   Y توزو ي و ن س خي ج و اي ا   ،هانمونه DNAپيد خ ه   

ست آ ده حاکي  ز آن اود که همه جمعيت    شد. ن ايج اد سي اي و  لبي تعيين ژنوتيپ ا ار گيف ه  ز در ها اه جزء اخ يارا، 

در  ( د  نه تعد د آلم   P <0.05ينبيگ ر  نشتتتان د دند .   و-د را  ز تعادل هاردا   يک جايگاه يا ايشتتت ي،  نحي ع  عني    

چنين  طالعه تعد د آلم  وثي، شتتتاخص      (. هب2/6( اود  اا  يانگين   FH20609,20  9( تا  FH3053  4ها  ز  جمعيت 

شان د د که جايگاه   PICشانون و  عيار   ش يين تنوع در    FH20609,20و FH3053نيز ن اه تيتيب د ر ا کم يين و اي

( و کم يين آن در جمعيت 72/0جمعيت کيدا  ااشند. ايش يين  يز ن ه يوزيگوسي ي در    هاا  ورد  طالعه  ياين جايگاه

سيا      شد. هب   53/0سنگ شاهده  حله ژن ي ي اين جمعيت   (   ش يين فا هاا او ي  لبيز و تازا و کم يين آن اين چنين اي

شاهده گيديد.    جمعيت سي اي و اخ يارا   شانگيهاا  خ ص کيو وزوم  هاا  شان دهنده وجود   Yآناليز ن هاپلوتيپ  8ن

ن ايج  ين تحقيق نشتتان د د که هاستتت. ود که نشتتان دهنده تنوع ااد در  ين جمعيتهاا  طالعه شتتده اپدرا در جمعيت

تو ند ها  يااشتتند.  ين ياف ههاا جديدا  يتحت  طالعه حاوا آلم هاانشتتانگيهاا  ورد ايرستتي در ايخي  ز جمعيت

 ها  فيد و قع شوند.هاا  ح   نژ دا و حفاظت جمعيتاي ا  س ي تژا

 


