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Table 1- The name of the marker used, the sequence, the binding temperature, the chromosome, and the allele size

range
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Marker Chromosome Alle NCBI
name range Registration ~ Connection Sequence of back and forth primers
number in temperature
NCBI
F- AACCGCCTGAGCAAGGAAGT
AHT4 24 164144 Y07733 58 R: CCCAGAGAGTTTACCCT
F: ACGGACACATCCCTGCCTGC
AHTS 8 144126 Y07732 >8 R: GCAGGCTAAGGAGGCTCAGC
F: ACCATTCAGGATCTCCACCG
129-8
ASBI7 15 87 X93531 o8 R: GAGGGCGGTACCTTTGTACC
F: CACTAAGTGTCGTTTCAGAAGG
ASB2 2 250-216  X93516 A R: CACAACTGAGTTCTCTGATAGG
F: GAGGGCAGCAGGTTGGGAAGG
ASB23 3 2U-175 - Y93537 8 R:ACATCCTGGTCAAATCACAGTCC
F: CATCCTCACTTTTTCACTTTGTT
HMS3 9 170-148 - X74632 58 R: AACTCTTTGTCACATAACAAGA
] F: AGCTGCCAGTATTCAACCATTG
HMS6 4 169-151  X74635 o8 R: CCATCTTGTGAAGTGTAACTCA
F: TTGTTGAAACATACCTTGACTGT
HMS7 ! 185165  X74636 o8 R: GGAAACTCATGTTGATACCATC
F: TTTTATTCTGATCTGTCACATTT
HTG10 21 11595 AF169294 ok R: AATTCCCGCCCCACCCCCGGCA
F: TATCTCAGTCTTGATTGCAGGAC
HTG4 ? 139-127  AF169165 > R: CTCCCTCCCTCCCTCTGTTCTC
F: TTTAATCAAAGGATTCAGTTG
LEX33 4 217203 AF075635 o8 R: GGGACACTTTCTTTACTTTC
VHL20 % 10587 x75970 6 F: AGTCCTCTTACTTGAAGACTAG

R: ACTCAGGGAGAATCTTCCTCAG
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Table 2- The name of the marker, the number of observed and effective alleles, the observed and
expected heterozygosity and the Shannon index

ks gl walie JIs poe S opli omls Sipie Sy cesSige
X% ol odalin )Ua.u‘
Marker name The number ~ Number of  Shannon  Heterozygosity Expected
of alleles effective  Indicator observed heterozygosity!
observed alleles
AHT4 10 5.15 1.83 0.79 0.81
AHT5 8 4.19 1.60 0.81 0.76
ASB17 12 3.67 1.73 0.68 0.73
ASB2 10 4.43 1.78 0.77 0.77
ASB23 10 5.02 1.81 0.72 0.80
HMS3 8 431 1.63 0.77 0.77
HMS6 6 4.56 1.61 0.76 0.78
HMS7 8 4.48 1.72 0.71 0.78
HTGI10 10 4.86 1.83 0.74 0.79
HTG4 7 3.40 1.46 0.68 0.71
LEX33 8 431 1.65 0.79 0.77
VHL20 10 6.15 1.96 0.77 0.84
Sl 8.92 4.54 1.72 0.75 0.78
Average
5kl Gl ol 1.68 0.71 0.13 0.04 0.03

Standard deviation

! Nei's (14) unbiased expected heterozygosity
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Figurel- Molecular analysis of variance analysis on all subjects studied based on Fs criterion
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Table 3- Distant and unbiased genetic similarity between examined species (14)

S5 b OmelS o
Breed Taleshi Caspian Arab
SAlb ok 0.945 0.877
Taleshi
OelS 0.057 HkAk 0.824
Caspian
e 0.132 0.194 ok
Arab
Taleshi horses
Lrp.tdﬁ sl
Caspian horses
— CrlS (gl !
Arabian horses
ot sl !
D.1:94 D.{;ST D.[;DD

(V) UPGMA 59, 5 (&5 o)l (S5 dliold olal ;00 s 1,590 =Y S
Figure2- Draw a dendrogram based on the irregular genetic distance and the UPGMA method (14)
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Figure 3- Two-dimensional diagram of the distribution of the subjects with the help of two main components
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Introduction Due to having historical value and climatic diverse, Iran has unique horse breeds.

Unfortunately, due to the lack of attention and control of the import of foreign breeds into this rich
genetic source, huge damage has been created. Therefore, many horse breeds in the country got
crossbred and their racial purity reduced. Knowing the genetic structure of native breeds will play
an important role in their safeguarding and ensuring of their survival. Indigenous breeds, due to
their unique characteristics, are considered as part of the genetic resources of the country, and their
genetic structure will help them to protect and develop eugenic programs.

Materials and Methods This study was conducted on 136 horses including Taleshi (25 samples),
Caspian (49 samples) and Arabic (62 samples) breeds from their breeding areas. Taleshi horse
samples was captured from local stock in the Guilan province, Caspian samples was captured from
horse riding clubs around Tehran and Guilan provinces, and Arabian samples was captured from
horse riding clubs around the provinces of Tehran, Khuzestan and Alborz. They were unrelated and
selected randomly. The race recognition of horses was based on books published by the Federation
of Equestrian and their phenotypic characteristics. After determining of the concentration and
uniformity of the concentration of extracted DNA, all individuals under study were conducted for
12 microsatellite markers recommended by the Animal Genetic Association (ISAG) to determine
the genotype in order to estimate the parameters such as heterozygosity, inbreeding, Hardy and
Weinberg equilibrium, and so on and find an appropriate strategy to maintain these valuable breeds.
The number of observed alleles (na), and effective (ne), observed heterozygosity (Ho) and the
Expectation case (He), Shannon index (I), inbreeding coefficient (ISF), genetic distance, genetic
similarity, Hardy-Weinberg equilibrium, and phylogeny tree between races were calculated using
POPGENE 1.31 software.

Results and Discussion All of the used markers were multi-shaped and the ASB17 markers with 12
alleles and HMS6 produced the highest and lowest number of alleles with 6 alleles, respectively.
The highest and lowest expected heterozygosity were calculated in VHL20 (0.78) and ASB23
(0.62) markers, and the average Shannon index for all sites was 1.72. Hardy Weinberg balance
analysis by Chi square test showed that except ASB2 and HMS3 markers in Taleshi breed, ASB17
and HTG4 markers in the Caspian breed and ASB17 markers in the Arabic breed, all markers had a
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significant deviation from Hardy and Weinberg equilibrium (P <0.05). The highest observed
heterozygosity was related to AHTS marker (0.81) and the lowest observed heterozygote was
related to ASB17 and HTG4 markers (0.68). The Shannon index, like the observed heterozygosity,
shows the amount of genetic diversity, and because the maximum value is equal to Ln (n), it is
useful to express the genetic diversity of multi-formed sites. The highest and lowest values of
Shannon index were 1.96 and 1.46, respectively, for VHL20 and HTG4 markers. Given the fact that
the VHL20 marker showed the highest and the HTG4 marker showed the least effective allele, so
the calculated values for the Shannon index are justified. Phylogeny diagram showed that Caspian
and Taleshi horses were placed in one branch and Arab horses in separate branch.

Conclusion Breeds with fewer populations are more at risk for genetic changes and extinction.
Reducing of the genetic diversity of indigenous populations will result in the loss of many useful
genes, especially those that are compatible with different environments and resistant to regional
diseases. Undoubtedly, it is very important to pay attention to the genetic diversity of small-sized
population of breeds such as Taleshi and Caspian. The results of this study showed that due to the
low number of Caspian and Taleshi horses, genetic diversity is still at a high level, so it would be
hoped that by adopting the principled measures, we would prevent their extinction in the long
duration.

Keywords: Genetic diversity, Microsatellite markers, phylogeny tree, Taleshi, Caspian and Arabian
horse.



