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ABSTRACT

This study was conducted with the Hanwoo SNP chip (50k_v1) analysis to investigate genotypes of SNPs of Hanwoo (Korean native
cattle) in Jeollabuk-do and extent of linkage disequilibrium (LD) among SNP markers. Genomic DNA for genotyping was extracted
from the hair root samples of Hanwoo cows (n=1,523). A total of 52,195 SNPs were obtained and 11,056 unnecessary SNPs were
removed through the QC process, and a total of 41,139 SNPs were used for LD analysis. The total length of the SNP markers used in
the analysis was 2,500 Mb, the mean of minor allele frequency was 0.27 and the average interval distances of adjacent SNP markers
by each chromosome was 0.0463 to 0.0725. The results of this study which confirmed by using Hanwoo in Jeollabuk-do, showed a
pattern similar to previously reported studies for Hanwoo. The r 2 value was 0.234 for the SNP distance between 0 and 50 Kb and was
0.068 for distance between 150 and 200 Kb. Therefore this study could be utilized as baseline data using genetic improvement for
Hanwoo industry.
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SAIZHE Ol A FE3F DNA Sample2 57157 SAtatatol| A 7iEHE -7 2 (Hanwoo 50K SNP BeadChip v1)< ©]-8
Sto] Rt A48 sttt 142 A B & GenomeStudio 2.0 software (Illumina Inc, 2016)5- AF8-510] Final report TS &
51312, Perl languageS: ©]-8-5+0] PLINK formatting X+ & ped, map file2 2/J5tlth. 42 £A4S Fdto] A2 5 SNP 4
= 52,195°]™, Quality control (QC)E Zl3jsto] 7dof] F&61A] %= SNPE A| #5H3A tHTable 1). QC 7152 SNP2] Call rate”} 90%
o] qke] SNP(1,0667H), MAF(Minor Allele Frequency)”} 1% T]TH1 SNP (9,5517H), HWE(Hardy-Weinberg Equilibrium)7} 1} 107 8|21
SNP (43971)) A 2.2 A 7}5to] 2| &4 0 & 41,605712) SNP A H-Z AF&-5}THTable 2).

Table 1. Test Hanwoo population and Single Nucleotide Polymorphism (SNP)

Materials No. of marker
Hanwoo 1,523
Total SNP 52,195
Unnecessary SNP 11,056
Used for Analysis SNP 41,139

Table 2. Quality Control(QC) criteria of Single Nucleotide Polymorphism(SNP)

List Quality control Thresholds No. of marker

SNP Call rates <0.90% 1,066
Minor Allele Frquency <0.05% 9,551
Hardy-Weinberg Equilibrium <1X107 439
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RESULTS AND DISCUSSION
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Table 3. ber of markers, map distances and adjacent linkage disequilibrium on 29 autosomes

Chromosome ~ No of SNP Mean r SD Total length (Mb) ~ Average Interval Size Inte]gvealwitt?;iiard
1 2,591 0.268 46.048 158.09 0.061 0.055
2 2,142 0.267 41.443 136.66 0.064 0.069
3 2,047 0.267 34.904 121.14 0.059 0.062
4 1,912 0.271 34.918 120.01 0.063 0.055
5 1,678 0.265 36.839 121.08 0.072 0.071
6 2,551 0.269 31.076 118.98 0.047 0.056
7 2,000 0.275 30.376 112.38 0.056 0.064
8 1,750 0.267 32.317 113.01 0.065 0.055
9 1,613 0.263 31.000 105.46 0.065 0.064
10 1,854 0.265 32.705 104.17 0.056 0.093
11 1,696 0.268 32.426 107.18 0.063 0.060
12 1,254 0.267 26.255 90.83 0.072 0.120
13 1,308 0.273 24.455 83.84 0.064 0.056
14 1,796 0.258 23.167 83.15 0.046 0.047

15 1,317 0.269 23.576 84.73 0.064 0.065
16 1,226 0.270 23.495 8141 0.066 0.071
17 1,205 0.261 22.673 74.85 0.062 0.067
18 1,025 0.268 19.309 65.16 0.064 0.063
19 1,112 0.273 18.021 63.54 0.057 0.053
20 1,223 0.263 20.993 71.60 0.059 0.052
21 1,124 0.278 19.926 71.10 0.063 0.069
22 962 0.266 18.297 61.22 0.064 0.053
23 919 0.277 14.859 52.10 0.057 0.056
24 993 0.268 18.443 62.10 0.063 0.054
25 781 0.281 12.644 42.65 0.055 0.044
26 815 0.273 14.438 50.95 0.063 0.049
27 740 0.276 12.688 45.33 0.061 0.060
28 707 0.267 13.650 46.18 0.065 0.059
29 798 0.273 14.611 51.10 0.064 0.067
Mean/Total 1,419 0.269 25.019 2,500 0.061 0.062

*SD: Standard deviation
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Table 4°A1:= SNP BEX|RIAHE= 50Kb {HH 0 & Uheof ¢ gfof| theh ot W BEHA} T12] 11 A2 SNPe 7lj4=& &<ls}o]
AT F 750,800712] SNP o] L E2A] FAE]of Q1 om, SNP Ato] ] A2)7t 77kE45 ¢ gfo] =2 Zo] &RI=| ]} A
HSNPO] 7i4~= A7} 850-900 Kb ™ 35,656%4 2. & 7 A1, 50~100 Kb w] 43,6992 &2 714 woth 2 2+ SNP A 2|7t
0~50 Kbl 7% 0.234, SNP A 2] 7} 150~200 KbQ! 74-%- 0.0682 AT-EHEG 0] F43] ZAashe A4S FIsH o, Fig 201 2]
T2 AT A2 ohe 3R kol AP A48 B3 Cho 5(2012), Hong 5(2017) L8] 1L Lee 5(2021)2] H31of A
=200 Kb B[ Thoj| A APET o] 545] ZHashe /gl UERAL, ] Zho] 200Kb o] ol = 7H4sh= 21 0 & SHRIE| T},

Table 4. Pairwise Linkage disequilibrium by distance

Fragment size (Kb) No. Mean (12) Median SD R2> 0.2(%) R2> 0.3(%)

0-50 36,887 0.234 0.10 0.29 351 27.0
50-100 43,699 0.125 0.05 0.19 18.7 12.3
100-150 42,048 0.087 0.03 0.15 11.4 6.9
150-200 40,663 0.068 0.02 0.13 8.1 4.6
200-250 39,646 0.057 0.02 0.11 5.8 3.2
250-300 38,723 0.051 0.02 0.10 4.6 2.5
300-350 37,877 0.047 0.02 0.10 4.1 2.1
350-400 37,900 0.043 0.02 0.09 3.4 1.9
400-450 37,258 0.041 0.02 0.09 3.1 1.7
450-500 36,928 0.040 0.02 0.09 3.0 1.6
500-550 36,326 0.040 0.01 0.09 2.9 1.7
550-600 36,350 0.038 0.01 0.09 2.7 1.6
600-650 36,084 0.037 0.01 0.08 2.6 1.5
650-700 36,149 0.037 0.01 0.08 2.5 1.5
700-750 35,990 0.037 0.01 0.08 2.4 1.5
750-800 35,844 0.036 0.01 0.08 2.4 1.5
800-850 35,713 0.036 0.01 0.08 2.4 1.4
850-900 35,656 0.036 0.01 0.08 2.4 1.4
900-950 35,689 0.035 0.01 0.08 2.4 1.4
950-1,000 35,370 0.035 0.01 0.08 2.3 1.3

“SD: Standard deviation (r?)
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