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ABSTRACT

To estimate the genetic characteristics and cumulative power of discrimination (CPD) existing among Hanwoo
(Korean cattle) and exotic foreign population (Angus, Herford, Charolais, Holstein) we used a total of 414 genomic
DNAs from five breeds population (Hanwoo, Angus, Hereford, Charolais, Holstein). Genetic characteristics indices

including mean allele number among loci, unbiased heterozygosity (A:) within locus and polymorphic information con-
tent (PIC) and unbiased average heterozygosity (H) among loci in four breeds were calculated using the generated allele
frequencies by each marker. The mean allele numbers for all loci ranged between 5 and 7 while heterozygosity (H)
ranged from 0.75 (HW) to 0.64 (HF) among loci and across breeds heterozygosity (H) was 0.69. The generated unbiased
average heterozygosity among loci in each breed was integrated to the global formula of CPD resulting in 99.71%
within the populations. The genetic variation of HW (Hanwoo) showed highest estimates among the analyzed breeds.

(Key words : cumulative power of discrimination (CPD), microsatellite marker, Hanwoo, genetic characteristics)
M OB thBaker 5, 1997; Blott ¥, 1999; Li &, 2000; Bjornstad 5,
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SRS 98 A S $AAYe) BED 8 g3 2 oy B33 gk AAZMA microsatellite markere 3
S84} A7 E I 2l thNotter, 1999). B8] #2210 & o) AR FA A 83 A28 (QTL) mapping, XA+ &9l
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AZEA QAHA AQem, debd oldd SEAY v E FEAY AR 540 A chgeA 4D W AA 2
9 AAE A% Bgd e 9T 4AY AP A0 A FHET 44§89 8do] shseithe SAd 2AE ¥
TE A X (molecular genetic marker)E 8337 it I lth(Barker 5, 1994; Behl 5, 2002; Zhang &, 2005) ot
Microsatellite marker= 7}= A& dAdlo] 244 S3F BxF £ 438 kAol HL microsatellite markerS T3 &
T glow AAER WS cheAe] ol Al 2 ke {4 & A% 2Hg ThEoly vhEEC oA fiA 2ol o
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FR BAE Hohg 23 ¢ st o A (Angus),
3 o] £ E(Hereford), AFE#(Charolais) ¥ =2E}2(Holstein)
S B A7 FA AEE o] 855 F(Table 1), microsatellite
markere= FAA Fwkel AA Ex7 #l€
AATAT ol 959 marker&-2 ISAG(International Socie
4x of Animal Genetics)ol A 71 ¥ 2 X1z} el A Fol
o] 83171E AR AT F 95§ MAEA EAd o &

3} THTable 2).

marker® 9%

2. Microsatellite® O] &8 PCR £& 3 Genotyping =&

DNA £Z-& 93 vh-2 ZA2 PCR reaction buffer(10
mM Tris-HCI, pH 8.3, 50 mM KCl, 1.5 mM MgCL)%} 2.5 mM
dNTPs, 3 pmol fluorescent dye labeling primer pairs, 10 ng®]
template DNA, 0.5U Taq DNA polymerase(TaKaRa Shuzo Co.,
Shiga, Japan)®t ddH.OF AHE-ste] & w392 104LE 3t
fth PCR ¥HS- S GeneAmp PCR System 9600(Perkin-El-

Table 1. Breed, number of individuals and origin of the cattle used

in this study
Breeds No Origin MNA'  Sample
Hanwoo (HW) 131 Korea 7 Korea
Augus (AG) 38 Scotland 5 Korea
Hereford (HF) 33 England 5 USA
Charolais (CH) 35 Frence 5 Korea
Holstein (HOL) 20 Netherlands 5 Korea

Total 257

' MNA : Mean Number of Alleles.

o= 5 = o)
T, #F8 dgF, ojFgy

mer Co., USAYE AHE8F4 3, PCR 22-& 94Tl A 587} pre-
denaturationd & 94°CelA] 3027 denaturation, ZF marker'#
2 HAA3t annealing ==l A 4037F annealmg, I35 72T

ol 4] 127} extentiond 35 cycles 533 & wpA Lo 2 72T

oA 1087 HE extention 44 -E F33Ah PCR TF 4
2o 22y @y A7 A4 allele size M9 Wl EA
&=x%], PCR 279 AAA J2LE #1sl7] ¢t EtBr(ethi-

dium bromide)e] EF ¥ 2% agarose gelol A 719FsL UV
el A HEE AT

FAE 248 A8 PCR A2 AR %9 deionized wa-
terZ 34183 DNA : formamied : size standard(Genescan-350
TAMRAYE 1¢L : 12xL : 05uL &2 EF3te] 95T ©
Arell A 387} denaturationA] 7132, ABI 3100 Genetic Analy-
zer(Applied Biosystems, USA)E #4831t} GeneScan soft-
ware version 2.1(Perkin-Elmer Co. USA)& ©]$-3}4 PCR 4t
£ DNA A3 gz 7)o B3 A5E T8 A7)
9% A} Performance Optimized Polymer 4(POP4)(Applied Bio-
systems USA)2}F 10x Buffer(with EDTA)S 1xZE 523t AL

23593, run timed 2802 9k FAAHL
per software version 2.5(Applied Biosystems, USA)E o]-&-3}
o E43H3ich

Genoty-

384 24

Genotyper Softwared] 28] 27 =011 microsatellite marker
H g §AXELS microsatellite Toolkit software(Park, 2000,
in personnel)E o] &3te] ¥4 HAd B AAEE AT F
#Z& o) 3 A A (observed heterozygosity), HE A2t ¥l k(al-
lele frequency), ZF locus® g FAY = 2 FF 392
U A FE AEsdth

z+zke] B4 Microsatellite 2412 534 T (homozygosity;
H,), 18 A S (heterzygosity; h)E T Zol EAET

Z H=XP’, h=I-H,

P& microsatellite &9 Z+7-9] dig £312 W&
o} T BAE 2E microsatellite marker 59 HFolg
A o] &

HEE T,

o]
2

_&

H= j975) microsatellite marker®] ©]E&/dolH, r
2 224 )4t microsatellite marker 4=o)th @7 3 A
8 (Cumulative power of discrimination; CPD)+= Fan 5(2002)

o] AAIG vhell weh thgH o] AEE AT

CPD=(1-[(1-H)(1—Hy)(1—-H)(1-H)(1-H.)]) * 100%



Microsatellite MarkerE AM&-8F 8%

Table 2. DNA amplification primers and characteristics of PCR produ

5 Adyg g g 24 BA 205

cts analyzed in five catlle breeds

Locus Primer Chromosome Size range (bp) Tm

BM1824 GAGCAAGGTGTTTTTCCAATC { 178~192 58C
CATTCTCCAACTGCTTCCTTG

BM2113 GCTGCCTTCTACCAAATACCC 2 123~143 58T
CTTCCTGAGAGAAGCAACACC

ETHI10 GTTCAGGACTGGCCCTGCTAACA 5 212~224 58C
CCTCCAGCCCACTTTCTCTTICTC

ETH225 GATCACCTTGCCACTATTTCCT 9 138~168 60T
ACATGACAGCCAGCTGCTACT

ETH3 GAACCTGCCTCTCCTGCATTGG 19 105~125 60T
ACTCTGCCTGTGGCCAAGTAGG

SPS115 AAAGTGACACAACAGCTTCTCCAG 15 242258 58T
AACGCGTGTCCTAGTTTGGCTGTG

TGLA122 CCCTCCTCCAGGTAAATCAGC 21 137~181 58
AATCACATGGCAAATAAGTACATAC

TGLA126 CTAATTTAGAATGAGAGAGGCTTCT 20 116~122 58T
TTGGTCTCTATTCTCTGAATATTCC

TGLA227 CGAATTCCAAATCTGTTAATTTGCT 18 76~104 56T

ACAGACAGAAACTCAATGAAAGCA

ANM H...H 2 72420 B4 did e &4 48
microsatellite marker®] W o|FAA otk &, Zr7te] ot
o] ]34 B4 (polymorphic information content; PIC)= t}
&34 7o

ol

k k-1 _k o
PIC=1-( B P)- 5 2P

=1

A7V P, P 2 A AR Y FR AT Yehde

Bgoiy, p2 U FARY Aol
=R R=(ink 4

% microsatellite marker® E30 /A o #HXE &3 &
ol A fd BA B4 P FE AY FE44 g
Asf ME o} FAE EAL AT g sEFM e A
EAE 1FHTE (), FEAEAFPIO) B A FETHEY
(CPDYE Al 4bshdtiTable 3). W3 5 #3413 24 &
Q13br] flef a7k B o vbsE Oy fAA 28 9E

S F2WE A A &G HFig 1)

& B 2 o AT F9 30 o fu4 Ay
1708 A vl ) 55

£ TEoA H$3 %éﬂ_ e vehtod, 1159 ¥ #

Aare] 7ol

HAH(115)7} 3

2y g ok 117 WY faAke] 73%0%1« Dkf—‘— ﬂ%%
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o ALY 180 Ay FARE BE FHA 6ldA e
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3

2899 28 Nert A JEc B3, 184 g $737
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Fig. 1. Allele frequency distributions for three loci in five breed population.
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Table 3. Characterization of genetic variability and cumulative power of breeds discrimination (CPD)

Breeds
Locus Observed features
HW AN HF CH HOL Cross breeds mean
Allele number 8 6 12 10 9 9.00
by . .892 8 . . )
TGLA122 0.783 0.89 0.802 0.757 0.810 0.81
Ne 4.598 2.311 4,040 4.109 5.000 4.01
PIC 0.817 0,902 0.848 0.836 0.824 0.85
Allele number 7 6 6 5 3 5.40
TGLA126 i 0.675 0.686 0.684 0.648 0.601 0.66
N. 3.077 3.185 3.165 2.841 2.506 295
PIC - 0.781 0.661 0.662 0,622 0.558 0.66
Allele number 17 5 4 5 4 7.00
h; .85 743 4 . .536 .65
TGLA227 0.857 0.743 0.494 0.634 0.536 0
N, 6.993 3.891 1.976 2.732 2.155 3,55
PIC 0.703 0.719 0.477 0.607 0.507 0.60
Allele number 7 4 4 7 5 5.40
hy 0. 725 . 7 0.741 0.69
BM1824 673 0.72 0.570 0.752 7’
N, 3.058 3.636 2.326 4.032 3.861 3.38
PIC 0.607 0.699 0.540 0.732 0.718 0.66
Allele number 7 8 8 7 5 7.00
h; 0.717 . 713 0.764 0.726 0.75
BM2113 1 0.809 0.713
N. 3.534 5.236 3.484 4.237 3.650 4.03
PIC 0.716 0.796 0.699 0.748 0.704 0.73
Allele number 9 5 5 3 6 5.60
h; 0.748 0.495 0.676 0.071 0.568 0.51
ETH10 > 67
N, 3.968 1.980 3.086 1.076 2.315 2.48
PIC 0.761 0.463 0.650 0.070 0.550 0.50
Allele number 9 8 5 5 7 6.80
hy 0.672 . 65 646 0.728 0.70
ETH2S 6 0.786 0.656 0.646
N 3.049 4,673 2907 2.825 3.676 3.43
PIC 0.708 0.785 0.656 0.646 0.728 0.70
Allele number 6 4 3 7 4 4.80
h; 0.770 0.711 0.509 0.775 0.601 0.67
ETH3
Ne 4,348 3.460 2.037 4.444 2.506 3.36
PIC 0.753 0.683 0.452 0.757 0.577 0.64
Allele number 7 4 4 4 4 4.60
h; 0. . 583 64 0.611 0.65
SPS115 773 0.632 0.583 0.645
N. 4.405 2.717 2.398 2.817 2.571 2.98
PIC 0.735 0.601 0.557 0.615 0.587 - 0.62
Allele number 8.5 55 5.6 5.8 5.2 6.12
Among loci h; 0.745 0.728 0.637 0.642 0.671 0.68
mean Ne 1.183 1.262 1.417 2.676 1.381 1.58
PIC 0.731 0.7067 0.615 0.627 0.650 0.67
CPD -~ - - - - 99.71%

HW: Hanwoo, AN: Angus, HF: Hereford, CH: Charolais, HOL: Holstein, h;: mean heterozygosity, Ne: mean effective number of
allele, PIC: mean polymorphic information content, CPD: mean cumulative power of discrimination.
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