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Gene position Sequence
F: AACCGCCTGAGCAAGGAAGT
AHTA 24q14 (AC)WAT(AC)n  R: GCTCCCAGAGAGTTTACCCT 144-164  Binns et al.
(1995)
F: CAGGAAACTCATGTTGATACCATC
HMS7 1025 (AC)2(CA)n R: TGTTGTTGAAACATACCTTGACTGT 165-185  Guerin et al.
(1994)
F: CTATCTCAGTCTTGATTGCAGGAC
HTG4 9 (TG)nAT(AG)sA R: CTCCCTCCCTCCCTCTGTTCTC 127-139 Ellegren et
AG (GA)s al. (1992)
ACAG(AGGG)3
F: CAAGTCCTCTTACTTGAAGACTAG
VHL20 30 (TG)n R: AACTCAGGGAGAATCTTCCTCAG 87-105 Haeringen et
al. (1994)
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Table 2- Number of Allele, Observed and expected hetrozygosity, Diffrences Observed and expected
hetrozygosity and average in Arab and Caspian horse breeds
a5 HT slaas

ousS sl Ho  He (Ho-He)
Locus Breed  Allele number

VHL20 aaslS 7 0.866 0.84 0.026
Caspian
o 7 0.727 0.782  0.055
Arab

HTG4 aslS 6 0.8 0.858 0.058
Caspian
ose 6 0.863 0.71 0.153
Arab

AHT4 aeslS 8 0.733 0.862 0.129
Caspian
ose 10 0.818 0.876  0.058
Arab

HMS7 aslS 7 0.8 0.8 0
Caspian
ose 7 0.636 0.749  0.113
Arab

bgis  OuulS 7 0.799 0.84 0.053

Average Caspian
o 7.5 0.761 0.779  0.095
Arab

H Ho-He
H He
Ho

m Allele number

OHwamm\'oo

caspian

g osdionaldis S )eSa g ia SRS g (He) HUiil oy 90 9 (Ho) cudioanlie Jin 98y 9 sia a3 9 HT wlasd ) Jsid
wls‘ggﬁ .AlSl L_;LAg:_w.nl BY) (Ho-He)JLléﬁ| 4y90

Figure 1- Number of Allele, Observed and expected hetrozygosity, Diffrences Observed and expected
hetrozygosity and average in Arab and Caspian horse breeds
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Introduction: Nowadays the genetic markers are very usual for the diversity and management in
different horse breeds all around the world. One of the most important goals for horse breeders is
conserving the typical phenotype and characters of horses. This conservation is performed based on
selection and inbreeding (Winton et al. 2015). In this regard, the main disadvantage is the
homozygosity of undesirable alleles in the populations, which results in the reduced level of genetic
variation, that in turn leads to lots of defects and susceptibility to recessive diseases (Shahsavarani
et al. 2010). DNA genotyping by microsatellites is usually used for determining genetic diversity
and parentage testing. However, there are inherited regions of DNA that can vary in different
creatures. Variations in DNA sequence are hamed "polymorphisms™. As findings show, sequences
with the highest degree of polymorphism are very useful for DNA analysis in paternity
verifications. This term is based on analyzing the inheritance of a class of DNA polymorphisms
known as Short Tandem Repeats (STR). STRs are short sequences of DNA, normally of length 2-5
base pairs, that are repeated numerous times in a head-tail manner. The polymorphisms in STRs are
due to the different number of copies of the repeat element that can occur in a population of
individuals. On the basis of different repeat units, STRs can be classified into different types. On
the one hand, according to the length of the major repeat unit, STRs are classified into mono-, di-,
tri-, tetra-, penta-, and hexanucleotide repeats. The total number of each type decreases as the size
of the repeat unit increases. Short tandem repeats (STRs) like microsatellites represent lots of
advantages including codominant inheritance and extreme polymorphism (Miller et al. 1988). This
study determined short tandem repeat (STR) and allele frequency of Arab and Caspian horse breeds
in different regions of Iran using four loci (VHL20, AHT4, HTG4, HMS7) recommended by the
(ISAG).

Material and methods: Blood samples were collected from 37 Iranian horse breeds (East
Azerbaijan and Gilan provinces). EDTA as an anticoagulant agent was used in blood tubes.
Genomic DNA was extracted and purified by salting out method from whole blood (Miller et al.
1988). Then, DNA concentration was evaluated using NanoDrop at 260 nm. Next, four
microsatellite markers were used as labelled with fluorescent dye (6-FAM) (Tablel). Afterwards,
multiplex PCR was performed in a total volume of 25 pl using the following cycling conditions: the
first denaturation at 95°C for 5 min followed by 25 cycles at 95°C for 30 sec, 59°C for 1 min, 72°C
for 30 sec, and a final extension at 72°C for 5 min. PCR products were checked through
electrophoresis on 1/8% agarose gel. Then, they were genotyped by capillary electrophoresis on
Genetic Analyzer ABI PRISM 3100 (Applied Biosystems, USA). The size of alleles was measured
by fluorescent fragment analyzer Gene Marker genotype software and the alleles per locus were
calculated by counting.

Results and discussion: Genotypes showed the mean number of alleles 7.5 in Arab horses and 7 in
Caspian horses. As regards that mean observed heterozygosity (Ho) 0.761 in Arab and 0.799 in
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Caspian horse also expected heterozygosity (He) calculated 0.779 in Arab and 0.84 in Caspian
horse. The equine microsatellite was introduced by (Ellegren et al. 1992). In the present study, the
highest number of polymorphism was 10 for AHT4 locus in Arabian horses compared with 9 in
Egyptian Native horses (Mahrous, Hassanane et al. 2011). Two Iranian horse populations (Caspian
and Arabian) had high heterozygosity. Iranian Caspian pony heterozygosity (0.84) was higher than
that of UK Pony (Winton, Plante et al. 2015). This result was even higher than what was obtained
in another study 0.605 (Amirinia et al. 2007) and lower than 0.8 (Shahsavarani et al. 2010).
Conclusion: Our findings were in agreement with other studies in that microsatellite DNA
genotyping is useful for individual identification, and paternity and maternity verification on horse
population. These kinds of studies help in assessing genetic diversity for conservation, management
and breeding program in horse breeds. The number of alleles and heterozygosity level in four loci in
our studied population showed higher genetic variability and polymorphism.

Keywords: Genetic variability, Microsatellite, Paternity testing, Multiplex PCR



