Iranian Journal of Animal Science ol ol
Vol 49, No 2, Summer 2018 (247-255) ot ”"Lc
DOI: 10.22059/ijas.2017.214013.653463 (YEV-YOO (2) WWAV lnls oF 8 Lo F9 5,90

@bqb)é‘r 3§ gslhuiﬁ.oglf 39 6)5;7&‘.6‘ éfsb )b&hj‘;’um dala’&ols ¢;§Am‘5~a)ﬁ
S O o 1 g0 (SdAll 5 3l oalatw! b

F s T alfous aiey 9 b e (631 yo oo Tl g (631 g0 cyppud> ¢ (M > AoRe
C)S ;d',@i NES ‘ﬁb c\}.a‘g 6})_5[.:.5 Bl géuw“’)l.lbb.w‘ g.)uﬁv)‘ wt&,\f ‘5_9?.'.5:3‘: .Y’JY Al
[)‘;@J e@‘: ;b\a.‘u_”‘ 6})3\3&5 Bty ‘@‘5 (}Lﬁ a"; ;JL::LL.«‘ £

OFRVANY 5oy sl = \WR0/0/Fe 1l ;s g ,b)

ol

e sl Cmer S50 301 5 (o Bhle) (5575 S gk bl e (Sawgn Joliel Ol 3550 e cpl 5 Sas
22 (SNPchip 90K) 44K (S1 20 slaasl5 51 Jools (p55) OS pual 53 08T 3 SNP (sla Klts SleMb! 31 eslinad b Sl 31
Dlmby3 5 B Olmlbdl (Jus)l (S SOkl 53 o1y Smlb)dl iaaslE ul) YE¥ L5505 s 3590 sW0Is>
J\i"l.w u:l..»l;..i (o> Jh’il.u J.:l’r.‘i}ﬁ}qﬁ 6‘,_» SNP 1Y\ ¢y s(&-;};j) ‘élfé‘}; 6\&9:‘: C—._-A.‘;S J;JS j‘ o e d}
G5k Clr S Y/0 g Aol 55 Comer S ‘ﬁa” ol U‘:'{’L:“‘ R osliin) Coames J 50 35101 5 e, 2 SO
SNV b S S Vel ol s (D) SKiwse Jolaael oKl o S 5 /YA-/Y0 o 3L i WS 0
sdalie S gy VNAY olday o (sladigod S 55 als OLES (oL 2als LSNP i Sle Aol 258l b i el Canay
Sig 1y a5 OS5 S 5oL i K YO YEM/E 5 Wid gduad g 6,5 S b 0,0 LSNP S s V) &S as

S 550 EYY 4 3 p e fed 93 390 Camer e 6311 . dmmslone (F) 55l 51 03Ul b Comezr 3o 65101 i3 o

VP NEE N WL PR JUTIANE I L RUPSPPPPES ST SN RGOSR § 7 SNV PN W Lgyp-IT 5 1

Invistigation of effictive populatioin, linkage disequilibrium and haplotype block
structure in Azarbaijani breed buffalo using high density SNP markers

Mohammad Hossein Fallahi?, Hossein Moradi Shahrbabak?*, Mohammad Moradi Shahrbabak®
and Rostam Abdollahi Arpanahi*
1,2, 3. M. Sc. Student, Assistant Professor and Professor, College of Agriculture & Natural Resources, University of Tehran, Karaj, Iran
4. Assistant Professor, Department of Animal Science, College of Agriculture Abureyhan, University of Tehran, Iran
(Received: Aug. 20, 2016 - Accepted: Nov. 3, 2017)

ABSTRACT

The aim of this study was to determine genomewide linkage disequilibrium (LD), Haplotype block and effective
population size using the information obtained from 243 Azarbaijani breed buffalo using a high density SNP panel
(Axiom® Buffalo Genotyping 90K). After quality control of SNP markers data, 62,141 SNP markers remained for
identification of linkage disequiliberum, haplotype blocks and effective population size. LD was measured by the
square of the correlation coefficient (r?) between alleles. The maximum LD measured by r? varied from 0.25 to 0.29
at a distance of < 2.5 kb, and the minimum average values of r® varied from 0.012 to 0.014 at distances ranging from
900 to 1000 kb, clearly showing that the average r® reduced with the increase in SNP pair distances. Overall, 1693
blocks were observed through the genome. Eleven percent of all SNPs were clustered into haplotype blocks, covering
202 +3.4 Mb of the total autosomal genome size. Effective population size (Ne) was estimated based on expected
linkage disequilibrium. Ne was estimated to be 422 in our population.
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Table 1. Distribution frequency of Minor allele
(MAF) in the total population

MAF Number SNP Proportion of SNP (%)
0.01-0.05 956 1.543
0.05-0.1 2579 4.15
0.1-0.2 9262 14.9
0.2-0.3 13595 21.87
0.3-04 17134 27.6
0.4-0.5 18612 29.95
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Figure 1. The extent of linkage disequilibrium in the
different distances genome of buffalo population
Azerbaijani based on (R?)
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Table 2. Summary of the analysis of linkage disequilibrium SNP in total genome

Distance(kb) SNP pairs r SD Median SNP pair with r2 > 0.3 (%) D'
<25 148 0.25 0.27 0.14 47(31.76) 0.71
2.5-5 119 0.28 0.29 0.15 43(36) 0.70
5-7.5 181 0.29 0.32 0.13 66(36.5) 0.70
7.5-10 142 0.27 0.27 0.16 53(37.3) 0.74
10-20 1482 0.26 0.28 0.15 485(32.73) 0.70
20-30 26443 0.24 0.26 0.14 7961(30) 0.68
30-40 16103 0.24 0.27 0.13 4847(30.1) 0.67
40-50 11905 0.20 0.24 0.11 2811(23.6) 0.63
50-60 17094 0.19 0.23 0.10 3823(22.36) 0.61
60-70 16503 0.18 0.23 0.09 3478(21.1) 0.60
70-80 15420 0.16 0.21 0.08 2861(18.55) 0.56
80-90 15753 0.15 0.20 0.07 2593(16.5) 0.55
90-100 15775 0.14 0.19 0.06 2343(14.85) 0.53
100-200 157369 0.10 0.17 0.04 15212(9.66) 0.46
200-300 157282 0.07 0.11 0.024 7030(4.46) 0.37
300-400 156234 0.04 0.085 0.015 3634(2.32) 0.30
400-500 155787 0.03 0.07 0.01 2046(1.3) 0.26
500-600 155936 0.026 0.055 0.008 1129(0.75) 0.25
600-700 155640 0.021 0.048 0.006 746(0.48) 0.24
700-800 155387 0.017 0.043 0.005 544(0.35) 0.23
800-900 154861 0.014 0.037 0.004 361(0.23) 0.22
900-1000 154735 0.012 0.033 0.004 265(0.17) 0.22
Sulydl glo el Carez 10 (5,925 slaS ol LSl 5l glasds ¥ Jgax
Table 3. Haplotype block summary in total buffalo population Azerbaijani
Chr Number of Chrlength Average SNPs Number of Block coverage Mean-Block % Chrblock ~ SNPs 9% SNPs
SNPs (Mb) distance (kb) Blocks length (Mb) (Kb) Coverage  inblocks in blocks
1 3947 158.13 40.06 141 16.34 1159 10.33 584 15
2 3434 136.5 39.75 115 14.33 124.6 10.5 465 13.54
3 3024 121.22 40.1 94 10.64 113.2 8.77 392 13
4 2964 120.4 40.6 74 8.54 115.4 7.01 306 10.32
5 2961 120.53 40.71 90 12.043 133.8 10 395 13.34
6 2891 119.4 41.3 75 8.83 117.7 74 310 10.72
7 2781 1125 40.45 58 6.525 1125 5.8 253 9.1
8 2764 113.14 40.93 76 11.6 152.6 10.24 365 13.2
9 2561 105.9 41.19 62 8.33 134.3 79 287 11.21
10 2616 103.85 39.7 68 7.36 108.2 7.1 290 111
11 2668 107.13 40.15 86 8.9 103.5 8.31 338 12.8
12 2088 91.01 43.6 56 7.3 130.3 8.01 250 12
13 2160 83.7 38.74 50 4.62 92.4 553 190 8.8
14 2171 83.36 38.4 42 4.6 109.5 5.5 178 8.2
15 2044 84.9 41.54 50 5 100 59 184 9
16 1979 81.2 41.02 71 8.2 1155 10.1 284 14.35
17 1857 75 40.37 41 4.8 117.1 6.4 180 9.7
18 1630 65.6 40.25 40 3.1 715 4.72 130 8
19 1601 63.5 39.66 50 7.3 146 115 239 15
20 1743 71.8 41.18 41 5.7 139.02 7.94 177 10.15
21 1707 71.04 41.61 52 6.5 125 9.15 222 13
22 1587 61.24 38.6 46 5.225 113.6 8.53 190 12
23 1299 52.11 40.12 35 5.34 152.6 10.23 165 12.7
24 1628 62.06 38.12 35 3.942 112.6 6.3 148 9.1
25 1167 42.7 36.6 36 244 67.8 5.7 115 9.85
26 1313 51.23 39.02 25 35 140 6.83 109 8.3
27 1164 45.33 38.94 27 31 1148 6.84 108 9.3
28 1171 46.04 39.32 26 34 130.7 74 113 10.2
29 1221 50.8 41.6 31 4.5 145.2 8.9 135 111
Total 62141 2501.3 40 +1.36 1693 202+3.45 1194 8+1.83 7102 11+2.1
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