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ABSTRACT

DNA marker information is used to identify or distinguish cattle breeds or individual animal. The purpose of this study was to
apply Bovine Genotypes Kit Version 1.1/2.1 to bovine DNA samples (National Institute of Animal Science) taken from Australian
/ American beef (n=148), Holstein beef (n=170) and Hanwoo cattle (n=177) bred in Jeongeub, Jeonbuk, Korea, so that it could
distinguish Hanwoo breed. The Bovine Genotype Kits consist of 16 ISAG MS markers, which were used to build a database of
genotypes in each group. Genotyping results were analyzed using MS Tool kit and Phylip program to create phylogenetic tree.
The GeneClass 2.0 was used to estimate breed identification. These analyses found that this kit had 100% capacity to distinguish
Hanwoo beef, 95.3% capacity to differentiate Australian / American beef and 90% capacity to identify Korean Holstein steer beef.
Hence, it is expected that 16 commercial microsatellite markers is useful to categorizegenetic characteristics of Hanwoo breed and
also identify Hanwoo individuals and the origin of beef. In particular, it is expected that these markers will be advantageous in
discriminating domestic Holstein beef from Australian / Americanbeef.

(Key words : Hanwoo, Microsatellite, Individual identification, Geneclass analysis, Phylogenetic analysis)
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1. SAIM=Z, DNA
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Holl A Alggk 3574 32 =4k =919 26072k Holstein
26672 E2|H genomic DNA sample2 ©]-&3}3lom, =
W AR debe A5AY SARs 7R
9 190572 H 10mlO.ZHE DNA Purification kit
(SolGent co., Ltd) S ©]&3}o] genomic DNAS +&]3}¢]
o] 8313 th. DNA A& #412 spectrophotometer (Pharmacia
Biotech, England)E ©]-8-3}°] 260 nm~280 nmoll A &3 =&
=73le] DNA®| 559 ¢eE eIkt
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2. Microsatellite (2 ¥S)

Microsatellite marker= ISAG (S Al & A &3]0l A A
o 44 A A= f8 JiA AE B A A
SOl &83l=F P 1152 microsatellite markerE
E3g3te] AZek Finnzymes (DIAGNOSTICS)AFS]  Bovine
Genotypes Version 1.1 Kit (TGLA227, BM2113, TGLAS3,
ETH10, SPS115, TGLA126, TGLA122, INRA23, ETH3,
ETH225, BMI1824)9} Bovine Genotypes Version 2.1 Kit
(BM1818, CSRM60, HAUT27, CSSM66, ILST006)= A3}
o] % 1652 microsatellite markerE ©]-8-3}31 U} (Table 1).
3. MicrosatelliteE 0|&% PCR +& 3 Genotyping

ol 2 RERE 24
PCR HF§- A2 PCR reaction buffer (10 mM Tris-
HCI, pH8.3, 50 mM KCI, 1.5mM MgCL)2} 2.5mM dNTPs,
3pmol fluorescent dye labeling primer pairs, 10ng<]
template DNA, 0.5U h-Taq DNA polymerase (SolGent co.,
Ld)st ddH:05 AH&ste] & g2 10m= SRtk
PCR %H§o|&= GeneAmp PCR System 9600 (Perkin-Elmer
Co., USAE /\}9“; 3, PCR Z712 95ColA 1583
pre-denaturation 3t & 95Co| 4 20%3F denatruation, 60C
ol|A] 40%37} annealing, 12|l 727 ColA 17}t extentions
33cycles TaAS F wiRHtoR 60Tl 60E7F HE
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Table 1. List of microsatellite markers used in this study

Genetic Characteristics using MS loci in Domestic Cattle

Chromosomal

Annealing

Reference

Locus location Size range, bp temperature, °C  (UniSTS, No) No. of alleles Ht
TGLA227" 18 63 to 115 60 UniSTS:250914 20 (17) 0.884
BM2113f 2 116 to 146 60 UniSTS:250697 14 ( 8) 0.759
TGLAS53' 16 147 to 197 60 UniSTS:250986 19 (14) 0.838
ETH10' 5 198 to 234 60 UniSTS:250848 11(7 0.776
SpS115 15 235t0 265 60 UniSTS:279634 12(7) 0.652
TGLA126 20 104 to 132 60 UniSTS:250991 14 ( 6) 0.711
TGLA122" 21 133t0 193 60 UniSTS:250911 26 (15) 0.833
INRA23" 3 194 to 236 60 UniSTS: 18 (11) 0.841
ETH3' 19 89t0 131 60 UniSTS:250763 14 (10) 0.678
ETH225*‘ 9 132 to 166 60 UniSTS:250852 18( 6) 0.799
BM1824" 1 170 t0 218 60 UniSTS:44288 15(7) 0.759
BM1818* 23 24810 276 60 UniSTS:14056 9(7) 0.723
CSRM60* 10 79 to 115 60 UniSTS:251062 17(9) 0.703
HAUT27* 26 120to 115 60 UniSTS:251732 13 (10) 0.788
CSSM66* 14 171 to 209 60 UniSTS:251104 14(9) 0.824
ILSTS006* 7 277 to 309 60 UniSTS:250879 9(7) 0.735

t : ™
Bovine Genotypes

Panel 1.1 kit, F-840S/L

* Bovine Genotypes™ Panel 2.1 kit, F-840S/L
©) Number of alleles that is found in Hanwoo population
Ht : Expected total heterozygosity.
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USA)$} 10xBuffer (with EDTA)S 1x2 3]4]&to] A3
3, run times 22802 FATE F-ZAFES Genotyper
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Table 2. Expected and observed heterozygosity obtained from 16 microsatellites in 3 beef cattle populations

Populations
Locus Hanwoo (domestic) Holstein (domestic) Imported beef
ExH ObH PIC ExH ObH PIC ExH Ob H PIC

TGLA227' 0.857 0.887 0.839 0.842 0.817 0.821 0.832 0.837 0.811
BM2113" 0.676 0.723 0.635 0.725 0.722 0.677 0.875 0.837 0.859
TGLA53' 0.849 0.881 0.830 0.834 0.852 0.811 0.832 0.735 0.813
ETH10" 0.802 0.757 0.772 0.707 0.686 0.674 0.818 0.735 0.789
SPS115' 0.724 0.780 0.686 0.470 0.420 0.440 0.761 0.728 0.733
TGLA126' 0.639 0.605 0.590 0.689 0.651 0.641 0.804 0.816 0.773
TGLAIZ%T 0.832 0.791 0.810 0.802 0.627 0.778 0.864 0.816 0.847
INRA23' 0.780 0.819 0.753 0.882 0.728 0.868 0.860 0.748 0.843
ETH3' 0.626 0.661 0.576 0.604 0.586 0.521 0.805 0.803 0.775
ETH225' 0.774 0.785 0.735 0.833 0.633 0.810 0.792 0.741 0.762
BM1824" 0.631 0.610 0.584 0.850 0.722 0.831 0.797 0.803 0.766
BM1818¢ 0.725 0.718 0.682 0.743 0.675 0.695 0.701 0.653 0.645
CSRM60* 0.675 0.695 0.648 0.609 0.574 0.580 0.825 0.782 0.800
HAUT27* 0.723 0.638 0.679 0.806 0.793 0.776 0.834 0.633 0.811
CSSM66I+ 0.788 0.763 0.756 0.788 0.799 0.754 0.896 0.823 0.883
ILSTS006* 0.782 0.774 0.750 0.705 0.698 0.649 0.719 0.633 0.687

" Bovine Genotypes™ Panel 1.1 kit, F-840S/L
* Bovine Genotypes™ Panel 2.1 kit, F-840S/L
Ex H: expected heterozygosity

Ob H: observed heterozygosity

PIC: Polymorphism Information Content
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Fig. 1. Allele frequency distribution for 9 microsatellite loci in 3 beef cattle populations.
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Fig. 2. A neighbor joining dendrogram was constructed from allele-sharing distances among 277 individuals in 3
beef cattle populations.
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Table 3. Characterization of genetic variability and cumulative power of breeds discrimination (CPD)

Breed, No.
Locus Observed features Hanwoo (177) Holstein (169) Import cattle (147) Cross breeds mean
Allele number 16 11 14 13.67
: 0.857 0.842 0.832 0.84
TGLA227 N, 4 3 3 333
PIC 0.839 0.821 0.811 0.82
fy lele number 0 6876 0 7725 0 8% 3'92
BM2113 N 3 3 5 3.67
PIC 0.635 0.677 0.859 0.72
i lele number 0 1819 0 18234 0 18%2 lg'gzt
TGLAS3 Ne 4 5 p) 367
PIC 0.830 0811 0.813 0.82
o o o8 i
ETH10 N, 4 3 4 3.67
PIC 0.772 0.674 0.789 0.74
fy lele number 0 7724 0 270 0 17261 g'gg
SPS115 N 4 2 4 3.33
PIC 0.686 0.440 0.733 0.62
Allele number 6 5 13 8.00
TGLAL26 h o.g39 0.%89 0.2;04 g:g %
PIC 0.590 0.641 0.773 0.67
ﬁnele number 0 8%3 0 %3%2 0 8%2 1825
TGLAIZZ |, 5 3 4 400
PIC 0.810 0.778 0.847 0.81
fy lele number 0 17%;0 0 18%2 0 %3660 1(3)'22
INRA23 Ne 4 3 3 333
PIC 0.753 0.868 0.843 0.82
fy lele number 0 16%6 0 6704 0 %;%)5 18'22
BMI818 Ne P p) 3 233
PIC 0.576 0.521 0.775 0.62
fullele number 0 7674 0 %3 0 17592 1(1)'g8
ETH3 Ne 4 P 4 400
PIC 0.735 0.810 0.762 0.77
fy lele number 0 6731 0 18250 0 17%7 3'%
ETH225 N 3 b 3 2.67
PIC 0.584 0.831 0.766 073
fullele number 0 7725 0 7743 0 7601 8'%
BM1824 Ne 3 3 3 3.00
PIC 0.682 0.695 0.645 0.67
fullele number 0 6975 0 6609 0 l8625 18'%(3)
CSRM60 Ne P 3 3 267
PIC 0.648 0.580 0.800 0.68
fy lele number 0 17%3 0 8806 0 %;134 3'%
HAUT27 Ne 3 4 P 367
PIC 0.679 0.776 0.811 0.76
Allele number 0 988 0 988 0 %‘é . lggg
; 7 7 . .
CSSM66 Ne 3 4 3 333
PIC 0.756 0.754 0.883 0.80
fy 1ele number 0 7782 0 7705 0 ? 19 8'%431
ILSTS006 5 3 4 400
PIC 0.750 0.649 0.687 0.70
Allele number 09.3612 09.191 (1)38.(2)0 18.58
: : 7 77 827 7
Among loci mean  \j. 3412 3.118 3.529 3.353
PIC 0.708 0.708 0.787 073
CPD — — — 99.06%

hi : mean heterozygosity,

N : mean effective number of allele,
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Table 4. Analysis of individual identification system using 9 and 16 Microsatellite markers in 3 domestic beef

cattle populations

Correct Assignment Correct Assignment
Breed sI:I?{OIE: (9 microsatellite makers) (16 microsatellite makers)
P 100% >95% <95% 100% >95% <95%
Hanwoo 177 64.4 98.9 0.6 96 100 0

population (n=114) (n=175) (n=2) (n=170) (n=177) (n=0)

Holstein 184 40.2 79.3 11.4 65.9 90 53
population (n=74) (n=146) (n=21) (n=112) (n=153) (n=9)

Australian/American 189 72.5 90.5 2.1 87.8 95.3 2.0
cattle population (n=114) (n=171) (n=4) (n=130) (n=141) (n=3)

* Microsatellite makers were referenced from Oh et al., 2008
n = Number of observation
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