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Abstract

Native breeds of each region should be given particular consideration, and we should put
excessive effort in preserving these breeds. Studying and evaluating the population
structure and diversity is a technique to protect the genetic reserves of indigenous breeds.
In this study, regarding the importance of preserving diverse breeds of Iranian horses, we
investigated the effective population size of Kurdish horses. One of the significant
variables for examining the population structure is the effective population size. For this
purpose, we estimated linkage disequilibrium using Single Nucleotide Polymorphism
information obtained from 70k SNPchips in Kurdish horses. At first, data quality control
procedures were performed on the initial 65157 SNPs by Plink software (mind > 0.05,
geno > 0.05, MAF <0.01, hwe < 10°%), and then some data were removed posteriorly, and
ultimately the number of 56012 SNPs on autosomal chromosomes were left for further
analyses. linkage disequilibrium was calculated using the r? statistic, and we employed
this information to estimate the effective population size. r* had the highest value in the
distance from O to 2.5 kb, which decreased with increasing distance between markers. The
average 1> was estimated at 0.046 in all chromosomes, and ranged from 0.041 to 0.052
among chromosomes. Likewise, the effective population size was predicted to be 6674 in
4463 previous generations, which reached 26 in the current generation.

Keywords: Effective population size, Linkage disequilibrium, Single nucleotide polymorphism,
Kurdish horse.
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Table 1- Distribution of markers and r2 changes per chromosome

Number of Number of Length of chromosome Average of distance Average of 12
Chromosome SNP (bp) (bp)

1 4394 185811721 42287.602 0.045 £ 0.080
2 3137 120843329 38521.94 0.047 £+ 0.083
3 2768 119456949 43156.41 0.048 £+ 0.086
4 2691 108559396 40341.66 0.050 + 0.09
5 2524 99631010 39473.46 0.051 £ 0.092
6 2247 84707408 37698 0.045 + 0.077
7 2372 98426293 41495.06 0.052 + 0.093
8 2451 93811532 38274.8 .048 £ 0.088
9 2156 83494725 38726.68 0.048 £+ 0.088
10 2121 83947835 39579.37 0.051 + 0.091
11 1609 61282299 38087.2 0.057 £ 0.110
12 803 32916810 40992.29 0.043 £ 0.073
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13 1017 42556495 41845.13 0.041 + 0.073
14 2423 93893549 38750.95 0.045 + 0.079
15 2318 91556092 39497.88 0.047 + 0.082
16 2220 87348489 39346.17 0.044 + 0.078
17 2039 80701936 39579.19 0.046 + 0.080
18 1965 82495575 41982.48 0046 + 0.082
19 1601 59909834 37420.26 0.044 + 0.077
20 1587 64162481 40430.04 0.043 + 0.075
21 1534 57654847 37584.65 0.044 + 0.075
22 1301 49944830 38389.57 0.044 + 0.075
23 1358 55576895 40925.55 0.044 + 0.079
24 1287 46707155 36291.5 0.043 + 0.074
25 985 39531737 40133.74 0.045 + 0.078
26 886 41846202 47230.48 0.046 + 0.081
27 987 39932455 40458.41 0.043 + 0.074
28 1159 46050707 39733.14 0.046 + 0.080
29 731 33632759 46009.25 0.042 + 0.076
30 762 30032225 39412.37 0.041 + 0.071
31 579 24867684 42949.368 0.043 + 0.071
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Fig. 1. Examination of changes in r2 and number of SNPs at different distances between markers. The
columns indicate the number of SNPs at different distances and the line graph indicates changes in 2.
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Fig. 2. Effective population size (Ne) of Kurdish horse breed in different generations
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