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Figure 1. Allelic pattern drawn by GenALEX software for different strains of Arabian horses
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Figure 3. Three-dimensional diagram of the distribution of the individuals using the principal component analysis test

sle it S 4 ol w3l iy wls
sp D Cumed (SWB) g (Jeb Cumdg g Cunex
D09 & Cusl (Ses 3:9 (pl U (i 3,5 o)L
L o155 2ol 5 (S5 95 Cappto (sl ol i
25 45l (olp Mol slasilinl (b plSa

A8 S8

RSO LE N
d)bﬁ. Aged Cozxax> iy B e ol yols asllas @Lu
@Y (S5 g5 558 ope sl il (lao s ) ol
5,5 5 3 01 saalis (ela ol plos o om0
AHTE  bSls & oS aomd g o wob
ASB2 Silss 5 5Vl IS ks VHL20 4 ASB17
i3 e (Ui e sl Cumex 3 |y ISS dix (g S


http://dx.doi.org/10.52547/rap.13.37.158
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.20.0
http://rap.sanru.ac.ir/article-1-1299-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0 ]

[ DOI: 10.52547/rap.13.37.158 ]

M el g oy p Lo ¢ ol Sl
VY YV 50l YV oyleds /ead s Jlo (oo Slides sloaiang

FL%)

1. Abdoli, M., M.B. Zandi, M.T. Harkinezhad and M. Khalili. 2020. Genetic structure survey of Iranian
native horse breeds by microsatellite markers. Journal of Animal Production, 23(2): 155-163 (In
Persian).

2. Alberts, C.C., J.T. Ribeiro-Paes, G. Aranda-Selverio, J.R. Cursino-Santos, V.R. Moreno-Cotuli,
A.L.D. Oliveira, W.F.M.M. Porchia, W.F. Santos and E.B. Souza. 2010. DNA extraction from hair
shafts of wild Brazilian felids and canids. Genetics and Molecular Research, 9: 2429-2435.

3. Anonymous. 2015. Studbook of Iranian Arab horses, Equestrian Federation of the Islamic Republic of
Iran. Tehran, Iran (In Persian).

4. Behroozinia, S., S.Z. Mirhoseini, F. Afraz, A. Sohrabi, S.A. Mohammadi, S. Shahbazi and S.B.
Dalirsefat. 2011. Genetic characterization of two Iranian Turkoman horse populations from Turkoman
Sahra and Turkoman Jergelan regions. Iranian Journal of Animal Science Research, 3(1): 63-66 (In
Persian).

5. Berber, N., S. Gaouar, G. Leroy, S. Kdidi, N. Tabet Aouel and N. Saidi Mehtar. 2014. Molecular
characterization and differentiation of five horse breeds raised in Algeria using polymorphic
microsatellite markers.  Journal of  Animal Breeding and  Genetics, 131(5):
387-394.

6. Cervantes, |.R. Baumung, A. Molina, T. Druml, J.P. Gutierrez, J. Solkner and M. Valera. 2009. Size
and shape analysis of morphofunctional traits in the Spanish Arab horse. Livestock Science, 125(1):
43-49.

7. Di Stasio L., G. Perrotta, M. Blasi and C. Lisa. 2008. Genetic characterization of the Bardigiano horse
using microsatellite markers. Italian Journal of Animal Science, 7(2): 243-250.

8. Glazewska, I. and T. Jezierski. 2004. Pedigree analysis of Polish Arabian horses based on founder
contributions. Livest Production Science, 90(2): 293-298.

9. Glowatzki-Mullis, M.L., J. Muntwyler, W. Pfister, E. Marti, S. Rieder, P.A. Poncet and C. Gaillard.
2005. Genetic diversity among horse populations with a special focus on the Franches-Montagnes
breed. Animal Genetics, 37(1): 33-39.

10. lwanczyk, E., R. Juras, G. Cholewinski and E.G. Cothran. 2006. Genetic structure and phylogenetic
relationships of the Polish heavy horse. Journal of Applied Genetics. 47(4): 353-359.

11.Jabbari, S., M.R. Mashayekhi, A. Hasanpour and B. Shirmohammadly. 2020. Evaluation of the
genetic diversity of Iranian Arabian horses. Iranian Journal of Animal Science Research, 11(4): 478-
481 (In Persian).

12. Khanshour, A., E. Conant, R. Juras and E.G. Cothran. 2013a. Microsatellite analysis of genetic
diversity and population structure of Arabian horse populations. Journal of Heredity, 104: 386-398.

13. Khanshour, A.M., E.K. Conant, R. Juras and E.G. Cothran. 2013b. Microsatellite analysis for
parentage testing of the Arabian horse breed from Syria. Turkish Journal of Veterinary and Animal
Sciences, 37: 9-14.

14.Luis, C., R. Juras, M.M. Oom and E.G. Cothran. 2007. Genetic diversity and relationships of
Portuguese and other horse breeds based on protein and microsatellite loci variation. Animal Genetics,
38(1): 20-27.

15. Machmoum, M., I. Boujenane, R. Azelhak, B. Badaoui, D. Petit and M. Piro. 2020. Genetic Diversity
and Population Structure of Arabian Horse Populations Using Microsatellite Markers. Journal of
Equine Veterinary Science, 93: 103200.

16. Othman, O.E., K.F. Mahrous and H.l. Shafey. 2017. Mitochondrial DNA genetic variations among
four horse populations in Egypt. Journal of Genetic Engineering and Biotechnology, 15(2): 469-474.
17.Peakall, R. and P.E. Smouse. 2012. GenAlEx 6.5: genetic analysis in Excel. Population genetic

software for teaching and research — an update. Bioinformatics, 28: 2537-2539.

18.Rukavina, D., D. Hasanbasic, A. Durmic Pasic, B. Kalamujic and A. Zahirovic. 2016. Genetic
diversity of Arabian horse from Stud Borike (Bosnia and Herzegovina) using microsatellite markers.
Research & Reviews: Journal of Veterinary Sciences, 2(1): 21-25.

19. Sadeghi, R., M. Moradi-Shahrbabak, S.R.M. Ashtiani, F. Schlamp, E.J. Cosgrove and D.F. Antczak.
2019. Genetic diversity of Persian arabian horses and their relationship to other native iranian horse
breeds. Journal of Heredity, 110(2): 173-182.

20. Saedi, A., S. Hassani, F. Shadkam, J. Pishkar and H. Karimi Birgani. 2022. An investigation on the
effects of environmental factors on biometric traits in the head and neck of Thoroughbred horses in
Golestan province. Research on Animal Production, 12(34):
148-155 (In Persian).

21.Samoozad, M., M.R. Nassiry, A.A. Aslaminejad, M. Tahmoorespur, M. Doosti, A.J. Ghiadi and S.
Ghovvati. 2012. Study of Genetic Diversity in Iranian Turkmen Horse by Four Microsatellite
Markers. Iranian Journal of Animal Science Research, 4(4): 345-351
(In Persian).


http://dx.doi.org/10.52547/rap.13.37.158
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.20.0
http://rap.sanru.ac.ir/article-1-1299-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0 ]

[ DOI: 10.52547/rap.13.37.158 ]

M sl g (i pbes L) 023l Soms
k) oylsaloss; (o S3lis l oalitil b ] Ciliss (slao 5 g oy sl (S5 €95 )

22.Shakeri, R., A. Javanmard, K. Hasanpur, M.A. Abbasi, S.M. Mazlom, M. Khansefid and M. Rahimi

Varposhti. 2021. Assessment of genetic diversity within Holstein population using bovine SNP chip
data. Research on Animal Production, 12(32): 140-149 (In Persian).

23.Van de Goor, LHP., W.A. Van Haeringen and J.A. Lenstra. 2011. Population studies of 17 equine
STR for forensic and phylogenetic analysis. Animal Genetics, 42(6): 627-633.

24.Vieira, M.L.C., L. Santini, A.L. Diniz and C.F. Munhoz. 2016. Microsatellite markers: what they
mean and why they are so useful. Genetics and Molecular Biology, 39(3): 312-328.


http://dx.doi.org/10.52547/rap.13.37.158
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.20.0
http://rap.sanru.ac.ir/article-1-1299-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.20.0 ]

[ DOI: 10.52547/rap.13.37.158 ]

Research on Animal Production, Vol. 13, No. 37, AUtumn 2022 ...ttt e e et e e et 165

Investigation the Genetic Diversity of Arabian Horses and their Different Strains
Using SSR Markers

Sajjad Badbarin?, Reza Seyed Sharifi> and Hamed Falahi®

1- Academic staff member, Animal Sciences Research Department, Kermanshah Province Agriculture and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization,
Kermanshah, Iran, (Corresponding author: s.badbarin@areeo.ac.ir)

2- Professor, Department of Animal Sciences, Faculty of Agriculture and Natural Resources, Mohaghegh Ardabili
University, Ardabil, Iran
3- Veterinary student, Faculty of Veterinary Medicine, Islamic Azad University, Tabriz branch, Tabriz, Iran
Received: 26 April, 2022 Accepted: 8 June, 2022

Extended Abstract

Introduction and Objective: Among the country's horse breeds, the Arabian horse has the
largest population. Arabian horses are very beautiful and resistant to harsh environmental
conditions and are mostly bred in the southern regions of the country. Due to the large
population of this breed in the country, it has given rise to several genera that may be
genetically distinct. Knowing these differences is important in managing and conserving genetic
resources. The aim of this study was to investigate the genetic diversity of Arabian horses and
their different breeds in Iran.

Material and Methods: In the present study, the genetic diversity of nine Iranian Arabian horse
breeds including Kahilan, Abyan, Hamdani, Saglavieh, Julfan, Khersan, Maliha, Nasmani and
Vedeneh was investigated. The identification of the strais was based on the information in the
studbook of the Arabian horse that has been published by the Equestrian Federation of Iran. All
samples were genotyped using 12 microsatellite markers recommended by the international
society of animal genetics (ISAG). Electrophoresis of amplified DNA fragments was performed
by 3130 genetic analyzers. Data analysis was performed using GENALEX version 2.0 and
NTSYS version 2.02 softwares.

Results: A total of 100 alleles were identified using this number of markers on 251 Arabian
horses. ASB17 marker with an average of 7.22 alleles and HTG4 marker with an average of
4.77 alleles showed the highest and lowest number of alleles among all strains, respectively.
The highest and lowest heterozygosity was observed in AHT4 marker with a mean of 0.786 and
ASB23 marker with a mean of 0.631 allele in all studied strains. Also, the highest and lowest
mean heterozygositys were calculated in AHT4 markers with 0.784 alleles and ASB2 with
0.598 alleles, respectively. The average Shannon index for all markers was 1.427. The principal
component analysis test showed no specific grouping due to the demographic separation of
different Arabian horse strains, and all horses were located in one area on the coordinate axis.
Conclusion: The results of the present study showed a better understanding of the genetic
structure of different strains of Arabian horses. The results of this research can also help horse
breeders to manage their genetic diversity and breeding. Because there is relatively large genetic
diversity within different strains of Arabian horses, there is good potential for breeding
programs to improve performance and prevent their extinction.
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