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ABSTRACT

Consumption trends of beef are continuously changing, therefore customized improvements are needed for high-value parts that
are preferred by consumers. This study investigated the genetic correlation between each trait by estimating the genetic parameters
of 4 carcass traits and 9 primal cut weight traits targeting 1,241 Hanwoo steers in the Jeonbuk region. The heritability of tenderloin,
loin, striploin, neck, blade, bottom round, brisket and flank, shank, and rib was estimated to be 0.60, 0.49, 0.58, 0.43, 0.40, 0.68, 0.51,
0.65, and 0.57. The genetic correlation between carcass weight and 9 primal cut weight traits was very high at 0.63-0.90. The genetic
correlation between loin, striploin, and ribs, which are the preferred parts for grilling, generally showed a tendency for the genetic
correlation to be high in parts adjacent to each part. Therefore, in addition to improving the meat yield and quality of Hanwoo, it is
believed that customized improvements for each part will also be possible.
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UM EE 8 U SEYL

SH- A A2l thst -5 4| ©| o] El+= Hanwoo SNP 50K chip version.1 (Illumina, San Diego, CA, USA)E- 53l £~ 53T} & 52,284
7i2] SNP7} A el o, th2 7] &of whet -G AFE quality control 28-S 43852 i) identity by state test (>0.95)°]] 23] 5
QAR S ZH= A S A A, i) call rate (<0.90) B2 ZHH| S A7, i) minor allele frequency (<0.01)2] SNP A 71, iv) Hardy-
Weinberg equilibrium (P<1E-07)2] SNP A 7. o] 42 PLINK(verl.07)2 AF&-5}0] £3Y|9l 0 H, 5,171712] SNPe} 357} A A =91
t} 2|22 0 2 47,1137112] SNPR} 1,238 %7} 4] of] AFR-E| I THTable S1).

Table S1. The number of available SNPs and average interval distance between adjacent SNPs in Bovine SNP 50K chip.

BTA! Number of SNPs Remove Fre. (%) Mean of Interval SNPs
Before QC After QC Before QC After QC

1 3,238 2,967 0.916 48.73 53.18
2 2,759 2,466 0.894 49.36 55.17
3 2,588 2,339 0.904 46.66 51.63
4 2,460 2,212 0.899 48.66 54.12
5 2,169 1,947 0.898 55.32 61.63
6 3,135 2,837 0.905 37.50 41.44
7 2,490 2,274 0.913 44.25 48.46
8 2,268 2,028 0.894 49.86 55.76
9 2,104 1,876 0.892 49.58 55.61
10 2,335 2,091 0.896 44.18 49.33
11 2,173 1,939 0.892 49.18 55.11
12 1,641 1,450 0.884 52.96 59.94
13 1,676 1,523 0.909 49.52 54.50
14 2,212 1,974 0.892 37.07 41.54
15 1,702 1,509 0.887 49.62 55.98
16 1,623 1,459 0.899 49.67 55.26
17 1,565 1,400 0.895 46.60 52.05
18 1,314 1,200 0.913 49.61 54.21
19 1,405 1,274 0.907 44.86 49.47
20 1,596 1,428 0.895 44.74 50.00
21 1,404 1,283 0.914 49.04 53.31
22 1,213 1,099 0.906 49.94 55.13
23 1,148 1,055 0.919 45.58 49.49
24 1,229 1,113 0.906 50.39 55.65
25 936 857 0.916 45.18 49.17
26 1,028 922 0.897 49.97 55.62
27 932 843 0.905 48.67 53.81
28 906 815 0.900 50.20 55.62
29 1,035 933 0.901 49.12 54.29
Total 52,284 47,113 0.901 47.79 52.98

hovine chromosome
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Figure 1. Distribution and quantile-quantile plot (QQ plot) for carcass traits and primal cut weight traits in 1,241
Hanwoo steers.

Table 1. Analysis of variance results (mean squares) on carcass traits and primal cut weight traits'.

Source? d.f Carcass traits
CWT EMA BFT MSC

SYSF 40 5305.00™ 326.83™ 51.03™ 4.52
SAD 1 44353.00™ 55.23 187.74" 23.45"
Residuals 1,199 1797.00 97.47 24.78 3.71
Source d.f Primal cut weight traits

TL LN SIL NK BE BR BF SK RB
SYSF 40 1.53™ 85.10™ 3.32™ 27.51™ 31.30™ 29.00™ 66.60™ 5.93™ 5.93™
SAD 1 3.85™  209.10™ 7.91™ 26.74™ 39.10° 97.40™  492.30™ 13.24™ 13.24™
Residuals 1,199 0.27 7.90 0.64 244 6.40 6.40 5.00 1.29 1.29

" p<0.001, 7 p<0.01, * p<0.05, 'CWT, carcass weight; EMA, eye muscle area; BFT, backfat thickness; MSC, marbling score; TL,
tenderloin; LN, loin; SL, striploin; NK, neck; BE, blade; BR, bottom round; BF, brisket and flank; SK, shank; RB, rib, 2SYSF:
slaughter year-slaughter season-farm, SAD: slaughter age day
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RESULTS AND DISCUSSION
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Table 2. Basic statistics for 1,241 Hanwoo steers in carcass traits, and primal cut weight traits.

Trait! Mean+SD? Min Max CV3 (%)
slaughter age (month) 30.58 + 0.05 25.43 33.47 5.36
Carcass traits

CWT (kg) 446.95 + 1.25 320.00 597.00 9.87
EMA (cm?) 92.85 = 0.29 60.00 135.00 11.03
BFT (mm) 12.86 = 0.14 2.00 34.00 39.47
MSC (score) 6.11 + 0.05 1.00 9.00 31.71
Primal cut weight traits

TL (kg) 6.06 & 0.02 3.90 8.80 11.64
LN (kg) 36.84 = 0.12 22.80 54.60 11.93
SL (kg) 9.16 &= 0.03 5.80 13.50 12.57
NK (kg) 15.35 4= 0.06 8.40 26.00 14.70
BE (kg) 24.86 & 0.09 13.20 34.40 13.32
BR (kg) 35.54 = 0.11 24.90 48.30 10.91
BF (kg) 29.95 £+ 0.11 19.20 44.10 13.01
SK (kg) 16.24 = 0.05 11.50 23.70 10.43
RB (kg) 54.27 = 0.17 34.90 79.60 11.19

ICWT, carcass weight; EMA, eye muscle area; BFT, backfat thickness; MSC, marbling score; TL, tenderloin; LN, loin; SL,
striploin; NK, neck; BE, blade; BR, bottom round; BF, brisket and flank; SK, shank; RB, rib; *standard deviation; *phenotypic
coefficient of variation
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Table 3. Estimated Additive genetic variance (c.?), residual variance (o), and heritability (h?) by trait.

Trait! Od’ o h?

Carcass traits

CWT 988.06 708.47 0.58
EMA 43.61 49.18 0.47
BET 7.66 17.22 0.31
MSC 2.04 1.68 0.55
Primal cut weight traits

TL 0.26 0.17 0.60
LN 7.84 8.18 0.49
SL 0.67 0.48 0.58
NK 1.75 2.37 0.43
BE 3.90 5.86 0.40
BR 8.89 4.23 0.68
BF 6.26 6.03 0.51
SK 1.65 0.88 0.65
RB 18.14 13.65 0.57

ICWT, carcass weight; EMA, eye muscle area; BFT, backfat thickness; MSC, marbling score; TL, tenderloin; LN, loin; SL,
striploin; NK, neck; BE, blade; BR, bottom round; BF, brisket and flank; SK, shank; RB, rib

Table 4. Genetic correlations (above the diagonal) and phenotypic correlations (below the diagonal) between the
carcass traits and primal cut weight traits.

Trait' CWT EMA BFT MAR TL LN SIL NK BE BR BF SK RB
CWT 0.50 0.38 0.14 0.63 0.73 0.66 0.69 0.74 0.76 0.81 0.77 0.90
EMA 0.23 -0.15 0.41 0.58 0.72 0.85 0.68 0.53 0.63 0.64 0.61 0.45
BFT 0.17 0.00 0.00 -007 -001 -001 -0.19 0.01 0.00 014  -0.01 0.22
MAR 0.08 0.72 0.00 0.10 0.28 0.44 0.20 0.08 0.06 0.23  -0.03 0.27
TL 0.32 0.23 0.01 0.05 0.72 0.64 0.76 0.87 0.84 0.69 0.81 0.60
LN 0.36 0.27 0.05 0.12 0.31 0.81 0.83 0.83 0.72 0.75 0.71 0.75
SL 0.35 0.35 0.05 0.18 0.32 0.35 0.77 0.04 0.72 0.71 0.65 0.62
NK 0.32 0.21 0.04 0.05 0.30 0.28 0.29 0.79 0.77 0.75 0.69 0.74
BE 0.29 0.19 0.01 0.07 0.29 0.27 0.25 0.24 0.86 0.70 0.83 0.75
BR 0.39 0.27 0.00 0.03 0.44 0.35 0.37 0.32 0.33 0.77 0.91 0.66
BF 0.39 0.26 0.07 0.10 0.34 0.33 0.35 0.31 0.30 0.38 0.76 0.75
SK 0.38 0.25 0.01 0.00 0.40 0.33 0.32 0.30 0.33 0.49 0.36 0.70
RB 0.45 0.21 0.11 0.11 0.30 0.35 0.32 0.29 0.26 0.34 0.37 0.34

ICWT, carcass weight; EMA, eye muscle area; BFT, backfat thickness; MSC, marbling score; TL, tenderloin; LN, loin; SL,
striploin; NK, neck; BE, blade; BR, bottom round; BF, brisket and flank; SK, shank; RB, rib

CONCLUSION

9 BERW A8 EHEN], B, A7 5)) o] 2 18] AulatEe Weo| ufe) 2 HeEE 417]8 dulska glor, et
A 374 R9lol| the YA Folrt BRF Agolck A7) 9ol it AT R 4] EAPAEAT, SHDU, 5
AR, UG )20l B4 Uit Theb 2 Aol o7 RES FF UM, 54, A, 24, drtel, A, o
A), Abel, 2wl)e] $0H SAS Trgho 2, 908 2 sl o|sixlakat shirh £ Aol B9 AN 124152 o
024l AAYL WA ) 25 5L Y| FUAE SIS, $ 24 Sl o kL 0400089 oz @
99 A&7 AL 5ol 2 £2 Fol S Y 7Hs Aol Y AOR ARE EAFY RES Y P U SAYTL
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0.63-0.90, EHF/AFT-2 0.29-0452 UER} TAH ST B ES Alo]o] Afato] =2 7102 Uelgth BES S P24 7H {1400
S 3RIs) 2ok uwff, SAIT X|E, 2] Afo]o] GHARTo] =2 Zlo g e} AvjatSo] A S5k oy gy $H9 o)
7hsalld Ao 2 Atz Hct B o] Avh= by, 54 Bl A E 5o 7] Bejo] Akre 5e)7] st 7|Hk 2tg 2 g8 4
AS Aoz Atz
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