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ABSTRACT

In this study, the genetic diversity of the commercial Hanwoo population was monitored through the analysis of genotype
information of a total of 33,300 heads. Setl is a group that has the dam's genotype. Set2 is a group without dam’s genotype. As a
result, it was confirmed that the genetic diversity of the analysis group was well maintained. The locus with the highest diversity
identified is TGLA53. On the other hand, the locus with the lowest diversity was identified for TGLA126. Of the mismatched
individuals with the dam’s genotype, 58% identified only one KPN. Monitoring using genetic information is necessary for the
development of the Hanwoo industry and the enhancement of the efficiency of improvement projects.
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Table 1. Number of samples in this study

Year Number of samples

No. Set 1 No. Set 2 Total
2018 4,550 1,052 5,602
2019 6,448 855 7,303
2020 6,448 1,282 7,730
2021 5,594 807 6,401
2022 5,912 352 6,264
Total 28,952 4,348 33,300

“Setl: calf and dam were analyzed together, Set2: Only calf individuals were ana-lyzed

2. Genomic DNA ==

DNA F&& 93l H#] 1.5 mL FHof 2o] 2 10~157H2] 28K 0.5~1 cm)= H]3FSIth F8]H A]Z0]| E-Prep 50 ple}
Proteinase K 0.5 uf (20 mg/mL)E- 31 F535]| vortexingSt & spin downdto] A|2kol] Ho] 7| == 59Tt o] & 65°Col|A] 20,
90°Col|A] 158 52t incubationS A A|5F 3L Al 20| A 23] 2131 & deep freezerol] 2417t o] WW&5H3A T OFA|2FO 2 centrifuge
£ 018519 13,000 pmOlA 527F DAL 2T F PCR TF-E EEE T2 DNAS -70°Coll HA5to] ARESH3iTh

3. MS markere| H&

PCR 3= ¥H5-2 &34 AAH MS markerd] A/} 37]0) b2 i 4 xke] EEE 312 5t0] Multiplex PCREZ 3431
t}. Multiplex PCR= 43517 9]k -8-2H2] /-2 primer mix 8250, PCR reaction buffer 1.8 pf, 10 mM dNTP 1.2 pf, Taqg DNA
polymerase 0.6 [0, genomic DNA 1.5 pf, ddH.O5 AF8-5}10] & WS- 9] volume= 15 Wl 2 5F3ITh PCR ¥Hg-ofl+=Authorized Thermal
Cycler (Eppendorf. Germany)& AH&-5F%1 3L, PCR 2712] 749 95°CollA] 1587 ol A3t 5, 94°Col|A] 15 denaturationdt &, 56-58°C
ofA] 18 1527} annealing, 72°COl|A] 127} extensionstRATE. 0] 5 393] §HE-2 AA|5taL, mpz|ato 2 65°Col|A] 3027 X1 8¥sto] &
A5 th. PCR productE 2732 deionized water®2 5|45} DNA:formamide:size standard (500 liz)Z 1 10:9.25 pl:0.5 ple] Hl-&=
=3tsto] 95°Col| A 3827 WAJAIZ] & ABI3500xL Genetic Analyzer (Applied Biosystems, USA)2} Gene Mapper version 5.0 (Applied
Biosystems. USA)E- ©]-&5to] &A]5}3lct.
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Figure 1. Process of Hanwoo parentage testing based on pedigree information

Table 2. Parentage identification results in each year by sets

Group Years Matched Mi Dam Sire Mismatched WholeMismatched ~ Unanalyzed
ismatched
2018 84% 7% 3% 3% 3%
2019 82% 7% 6% 3% 2%
Set 1 2020 84% 5% 2% 3% 6%
2021 88% 4% 4% 4% 0%
2022 90% 3% 4% 3% 0%
2018 82% - 17% - 1%
2019 92% - 8% - 0%
Set2 2020 90% - 9% - 1%
2021 88% - 12% - 0%
2022 93% - 6% - 1%
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Table 3. The statistical analrss of No. of Allele, Heterozygosity, Polymorphism information content, F value

using selected 11 microsatellite markers.

Locus No. of Al-leles Hex Hob PIC F
BM1824 10 0.731 0.742 0.685 -0.0073
BM2113 18 0.735 0.746 0.694 -0.0078
ETHI10 12 0.777 0.782 0.744 -0.0034
ETH225 10 0.693 0.698 0.649 -0.0036
ETH3 17 0.760 0.775 0.720 -0.0101
INRA23 16 0.779 0.774 0.751 -0.0038
SPS115 13 0.721 0.720 0.678 -0.0001
TGLA122 28 0.840 0.850 0.820 -0.0059
TGLAI126 10 0.662 0.669 0.620 -0.0062
TGLA227 20 0.848 0.850 0.830 -0.001
TGLAS3 20 0.893 0.895 0.883 -0.0011
Overall 15.8 0.767 0.772 0.734 -0.0045

“ Hex: Expected heterozygosity, Hob: Observed heterozygosity, PIC: Polymorphism Information Content, F: Inbreeding
coefficient
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Table 4. Heterozygosity and Polymorphism information content, and F-value (within in-breeding) obtained
from the group.

Year Sample size MNA Hex Hob PIC F
2018 5,602 13.09 0.767 0.773 0.734 -0.0050
2019 7,303 13.54 0.769 0.772 0.735 -0.0024
2020 7,730 13.18 0.767 0.773 0.733 -0.0043
2021 6,401 12.27 0.767 0.772 0.733 -0.0039
2022 6,264 10.54 0.764 0.774 0.730 -0.0065
Total/Mean 33,300 12.52 0.767 0.773 0.733 -0.0044

* Hex: Expected heterozygosity, Hob: Observed heterozygosity, PIC: Polymorphism Information Content, F: Inbreeding
coefficient

Table 5. Match rate of microsatellite markers for each set.

Marker Set 1 Set 2
Match Mismatch Match Mismatch

BM1824 94.47 5.53 96.99 3.01
BM2113 94.54 5.46 96.16 3.84
ETHI10 93.58 6.42 95.88 4.12
ETH225 94.38 5.62 96.60 3.40
ETH3 93.17 6.83 96.00 4.00
INRA23 93.42 6.58 95.24 4.76
SPS115 94.60 5.40 96.67 3.33
TGLA122 92.48 7.52 94.50 5.50
TGLA126 95.21 4.79 97.42 2.58
TGLA227 91.10 8.90 94.43 5.57
TGLA53 89.81 10.19 93.08 6.92

Table 6. Estimation of the number of KPN for paternal mismatch using microsatellite geno-typing data.

] Set 1 Set 2
Estimated KPN TN e KPN search
Estimated 0 94 24
Estimated 1 305 36
Estimated 2 60 87
Estimated 3 20 o2
Estimated 4= 44 275
Total 523 474
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