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ABSTRACT

The Arab horses are famous for endurance riding, jumping and beauty. Kurdish horses are native to hilly regions of
west of Iran and they are suitable for Polo tournament. Kurdish horses are shorter and heavier than Arabian horses. In
this study, we use the linkage disequilibrium-based method, XP-EHH statistic, for Identification of regions that have
undergone selection in the genome of Arabian and Kurdish horses. For this purpose, genomic DNA from blood and
hair samples from 38 Arabian and 58 Kurdish horses were extracted. All DNA samples genotyped by the Axiom
MNECG670 array. After data pruning, XP-EHH statistic was calculated. We identified 51 genomic regions (85 genes)
in Iranian Arab horses and 7 genomic regions (13 genes) in Kurdish horses showing signatures of selection. We
found positively selected genomic regions in the Iranian Arab horses associated with immune system related
pathways, milk protein formation, muscle growth and development, vision, nervous system and body size whereas in
the Kurdish horses associated with G protein—coupled receptors, growth and maturation of muscle fibers, cellular
oxygen homeostasis and skin and hair pigmentation.
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Table 1. Detected genes in the regions under selection in Arabian horses

Chromosome Position (Mbp) Genes K‘ggﬁm
1 9.1-94 CPXM2, GPR26 54
1 10.5-10.8 HTRA1, PLEKHA1L, BTBD16, TACC2 5.4
1 13.3-13.6 EIF3A, RF00413, CACUL1 6.6
1 15.9-16.2 ATRNL1 5.8
2 54.6-54.9 EBF2 55
2 69.6-69.9 TMEM192 6.4
3 60.1-60.4 CXCL11, CXCL10, CXCL9, SDAD1, NAAA, PPEF2, USO1 5
3 64.5-64.8 CABS1, CSN3, ODAM 5.9
4 17.4-17.7 RF00108, TNS3 5.6
4 69.2-69.5 LRRN3 6.7
5 11-11.3 RF00565, COP1 8.4
5 11.4-11.7 COP1 6.1
6 9.1-94 INHA, STK11IP, SLC4A3 59
6 13.5-13.8 DOCK10 5.3
6 24.6-24.9 - 5.8
6 43.8-44.1 LMO3 49
6 46.7-47 - 5
6 48.2-48.5 ST8SIAL, C2CD5 48
9 29.7-30 - 5
9 45.4-45.7 VPS13B 4.8
9 73.3-73.6 LRRC6, TMEMT71, TG 59
10 72.1-72.4 RNF217, TPD52L1, HDDC2 6.2
11 12.8-13.1 AXIN2, RF00100, CEP112 6
11 60.9-61.2 USP22, DHRS7B, TMEM11, NATD1, MAP2K3 34
14 0.5-0.8 - 49
14 50.4-50.7 CEP120, PRDMS6, PPIC 4.6
15 21.9-22.2 - 5
16 69.8-70.1 AMOTL2, CEP63, KY 51
16 70.7-71 - 5
17 3-3.3 - 5.5
17 4.7-5 - 5.7
17 7.6-7.9 PDX1, FLT3, PAN3 54
18 21-24 - 59
18 2.8-3.1 SAP130, AMMECRLL, POLR2D, WDR33 6.3
18 3.1-34 WDR33, LIMS2, GPR17, MYO7B, IWS1 5.7
18 28.6-28.9 - 5.3
20 0.3-0.6 - 39
20 51.9-52.2 - 4.7
21 0.9-1.2 - 33
21 45.2-45.5 ANKH, OTULIN 5.2
23 0.3-0.6 CTSV, ZNF782 4.4
23 16.7-17 - 7
25 13-13.3 RAD23B, KLF4 5.7
26 8.7-9 - 5.4
29 4-4.3 PARD3 5.6
29 11-11.3 GPR158 55
31 12.4-12.7 TFB1M, CLDN20, TIAM2, RF00100 5.3
X 9.5-9.8 OFD1, GPM6B, GEMIN8 49
X 78.7-79 PCDH19, TNMD, TSPANG, SRPX2 4.6
X 115.8-116.1 - 3.2
X 115.9-116.2 - 3.6
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Table 2. Detected genes in the regions under selection in Kurdish horses

Chromosome Position Genes Maximum
(Mbp) |XP-EHH|

4 67.8-68.1 5.4

8 2.3-2.6 - 34

21 57.5-57.7 EXOC3, AHRR, PDCD6, SDHA, CCDC127, LRRC14B 3.7

22 49.6-49.9 DNAJC5, ZNF512B, PRPF6, TCEA2, RGS19, OPRL1, NPBWR?2 3.7

29 0.1-04 - 3.7

X 2.6-2.9 3.8

X 46.5-46.8 39
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Table 3. Functional annotation of under selection genes using PANTHER gene list analysis

PANTHER gene ontology terms

Arabian horses (%) Kurdish horses (%)

Cellular process (GO:0009987)

Metabolic process (GO:0008152)

Cellular component organization or biogenesis (GO:0071840)
Biological regulation (GO:0065007)
Developmental process (GO:0032502)
Localization (GO:0051179)

Multicellular organismal process (GO:0032501)
Response to stimulus (GO:0050896)
Reproduction (GO:0000003)

Biological adhesion (GO:0022610)

Locomotion (GO:0040011)

Immune system process (GO:0002376)

26.5 30.4
14.6 21.7
11 4.3
9.6 8.8
9.6 4.4
7.4 13
7.4 -
6.6 17.4
2.8 -
15 -
15 -
15 -
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