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Abstract : Genome-wide association study was performed on data from 266 Hanwoo steers derived from 66 sire using
bovine 10K mapping chip in Hanwoo (Korean Cattle). SNPs were excluded from the analysis if they failed in over
5% of the genotypes, had median GC scores below 0.6, had GC scores under 0.6 in less than 90% of the samples,
deviated in heterozygosity more than 3 standard deviations from the other SNPs and were out of Hardy-Weinberg
equilibrium for a cutoff p-value of 177 Unmapped and SNPs on sex chromosomes were also excluded. A total of 4,522
SNPs were included in the analysis. To test an association between SNP and QTL, GWAS for five genetic mode (additive,
dominant, overdominant, recessive and codominant) was implemented in this study. Three SNPs (rs29018694, ss46526851
and 1s29018222) at a threshold p</.1/ X10” were detected on BTA12 and BTA21 for dressing percentages in codominant
and recessive genetic mode. The G allele for 1529018694 has 4.9% higher dressing percentage than A allele, while the
T allele for ss46526851 has 2.57 % higher dressing percentage than C allele. Therefore, rs29018694 SNP showed a bigger
effect than the other two SNPs (ss46526851 and rs29018222) in this study. In conclusion, this study identifies three
loci with moderate effects and many loci with infinitesimally small effect across genome in Hanwoo.
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Fig. 1. Distribution and quantile-quantile plot (Q-Q plot) for dressing percentage in Hanwoo.
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Fig. 2. The location of SNP associated with dressing percentage shown as a Manhattan plot. Values above -logP>3 are equivalent
to p<0.001. We set significant P-value at -logP 5.5 by Bonferroni correction.

Table 1. Association of rs29018694 SNP on BTA12 with dressing percentage in Hanwoo.

Model n estimates se dif” lower” upper p-value

Codominant

A/A 221 0.05 0.06 0 9.96E-11
A/G 43 0.21 0.16 0.16 -0.17 0.49

G/G 2 497 6.04 4.93 3.49 6.36

Dominant

A/A 221 0.046 0.06 0 3.73E-02
A/G-G/G 45 0.422 0.28 0.37 0.02 0.73

Recessive

A/A-A/G 264 0.073 0.05 0 1.82E-11
G/G 2 4977 6.04 4.90 3.47 6.33

Overdominant

A/A-G/G 223 0.091 0.08 0 5.18E-01
A/G 43 0.210 0.16 0.12 -0.24 0.48

Additive

0,1,2 0.55 0.23 0.88 8.38E-04

Vdif indicates differences of estimations between SNP genotypes.
Jower and upper are confidence intervals
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Table 2. Association of ss46526851 SNP on BTA21 with dressing percentage in Hanwoo.

Model n estimates se dif” lower” upper p-value

Codominant

C/C 187 0.08 0.06 0 3.19E-08
C/T 73 -0.01 0.11 -0.09 -0.38 0.18

T/T 6 2.57 1.69 2.50 1.65 3.34

Dominant

C/C 187 0.08 0.06 0 5.05E-01
C/T-T/T 79 0.18 0.17 0.1 -0.19 0.39

Recessive

C/C-C/T 260 0.05 0.05 0 5.15E-09
T/T 6 2.58 1.69 2.52 1.68 3.37

Overdominant

C/C-T/T 193 0.16 0.08 0 2.50E-01
C/T 73 -0.02 0.11 -0.18 -0.47 0.12

Additive

0,1,2 0.29 0.03 0.55 2.73E-02
Vdif indicates differences of estimations between SNP genotypes.
Ylower and upper are confidence intervals
Table 3. Association of rs29018222 SNP on BTA21 with dressing percentage in Hanwoo.

Model n estimates se dif” lower” upper p-value

Codominant

G/G 219 0.06 0.06 0 5.58E-07
G/A 41 0.05 0.15 -0.01 -0.36 0.34

A/A 6 2.40 1.75 2.34 1.48 3.20

Dominant

G/G 219 0.06 0.06 0 1.03E-01
G/A-A/A 47 0.35 0.27 0.29 -0.06 0.64

Recessive

G/G-G/A 260 0.06 0.05 0 7.60E-08
A/A 6 2.40 1.75 2.34 1.49 3.19

Overdominant

G/G-A/A 225 0.12 0.08 0 7.02E-01
G/A 41 0.05 0.16 -0.07 -0.44 0.29

Additive

0,1,2 0.46 0.17 0.75 1.94E-03

Vdif indicates differences of estimations between SNP genotypes.
Jlower and upper are confidence intervals.
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Fig. 3. The quantile-quantile plots of the observed distribution of the p-values for the genome-wide association study of dressing
percentage in the gwas dataset compared with the standard normal distribution.

Table 4. Number of significant SNP and false discovery rate (FDR) at different thresholds for the dressing percentages in Hanwoo.

Number of sig SNPs

False Positive Rate

Genetic models

P<0.0001 P<0.001 P<0.01 P<0.0001 P<0.001 P<0.01
Additive 0 7 31 - 0.64 1.43
Overdominant 0 4 36 - 1.12 1.23
Dominant 0 5 32 - 0.90 1.38
Codominant 3 11 52 0.15 0.41 0.85
Recessive 3 18 64 0.15 0.25 0.69

2(P=0.01) o/FollA] gt &3} Pk}, F 2 Ao
R 423t GWASS| BE pgte] A5t REaith A5k
= 7125k, 7 HE S AERithe A onleitt =4
&0l thste] FAZ £ 2Hp0.0D)E HQl SNP of of
5}0] false positive rate(FPR)2 AAFSH A3} codominant
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