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This study examined the genetic distance among Chikso (Korea native brindle cattle) in nine regional
areas using allele frequencies and a genetic diversity analysis with microsatellite markers. The analysis
of the genetic diversity and genetic relationships of 2068 Chikso (383 KW, 180 GG, 52 KN, 129 KB,
332 UL, 24 ]N, 198 B, 148 CN, 622 CB) was carried out using 11 microsatellite markers. The number
of alleles, observed heterozygostiy (Hobs), expected heterozygosity (Hexp), and polymorphism in-
formation content (PIC) of the 11 microsatellite markers were 8 - 24, 0.672 - 0.834, 0.687 - 0.886, and
0.638 - 0.876, respectively. The expected probability of identity values in random individuals (PI), ran-
dom half-sib (Plssis), and random sibs (Plys) were estimated to be 5.24x10™, 2.63x10™, and 2.63x
10", respectively, indicating that these markers can be used for traceability systems in Chikso cattle.
The results of a phylogenetic tree (neighbor-joining tree), principle component analysis (PCA), and fac-
torial component analysis (FCA) revealed genetic distance among nine Chikso populations. In con-
clusion, this study provides useful basic data that can be utilized in Chikso breeding and development.
In addition, we will have to manage and conserve as a valuable genetic resource, without losing di-
versity of Chikso.
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Table 1. The number of Sample in study

Population The number of Sample
Kangwon (KW) 383
Gyeonggi (GG) 180
Kyeongnam (KN) 52
Kyeongbuk (KB) 129
Ulleung (UL) 332
JeonNam (JN) 24
Jeonbuk (JB) 198
ChungNam (CN) 148
Chungbuk (CB) 622
Total 2068
A gy, S AE, 444 54 % BE 59 3AL
#13t microsatellite markerg g€ ©]-&3}7] A&3HTH3,
6, 10, 12, 13, 22, 23, 25]. Microsatelliter= T2 ]2l 2} o]
Wstel 744 A BAARZA, GAMel7t Fob AT

He] BA 2 FE, 23 AR ot i H o] 8o st
¢ A JA5]. WekH £ A= microsatellite markerE ©]
£3to] T oA ASHI Qe 4 Y Y {14 A
24 2 AF AE A4 59 AFFATE B4S AA s,

T A ASHI s 9xde F4 A T AAE
Fsto o5 EUE 4 FFS TAF S HAAACR

Table 2. Primer information for 11 Microsatellite markers in study
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Microsatellite (MS) Markere M

£ A4 A Microsatellite (MS) Markere @4 &
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A A 2009268) AHEEE 11%(TGLA277, BM2113,
TGLAS53, ETH10, SPS115, TGLA126, TGLA122, INRA23,
ETH3, ETH225, BM1824)& o] &3t 99 49 34
034 st (Table 2).

Multiplex-PCR =AM 3l iy

Dye MS Ch. size range Primer Sequence
A7 s 76 R - ACAGACAGAAACTCAATGAAAGEA
B3 2 e R - CTTCCTGAGAGAAGAACACC
FAM TGLAS53 16 154~188 E :: iﬁgﬁ%ﬁ%ﬁ?éﬁfﬂgf\ég%AA
FHO s wem R - CCTCCAGCCCACTTICTETTCTC
spons B ) R - AACCACTGTCCTAGITTGGCTGTG
L R - TIGGTCTCTATICICTGAATATTCC.
vie ez a0 wem R - AKTCACATGGCAATAAGTACATAC
INRAZ: s v R - TAACTACAGGGTGITAGATCAACT
Fis B s R - ACTCTGOCTGTGRCCAAGTAGS
NED S o R - ACATGACAGCCAGCTGCTACT
— 1 178~19 ; : GAGCAAGGTGTTTTTCCAATC

: CATTCTCCAACTGCTTCCTTG
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Multiplex-PCR #8919 %4 Genomic DNA (20-100
ng/ul) 2 pl, Primer Mixture 8.25 pl, Hot start Taq DNA
Polymerase (Genetbio, Korea) 0.6 ul, 10x Buffer 1.8 pl, ANTP
15 & #A7Me &, 3 dE F 15 pl2 2439 GeneAmp
PCR system 9700 (Applied Biosystems, USA) = ©] &3}
PCRE 3t Ant. PCR ZAL 95T A 15 3t Pre-dena-
turatione QA & 94T A 60%, 55CAA 75 %, 72°C 9
A 602E 1 cycleZ 3} 5 cycle, 94Tl A 60%, 54°C ¢l A
75%, 72T A 6025 1 cycle® 3+ 10 cycle 18] 3L 94T
A 602, 55T A 75%, 72T A 60%F 1 cycleZ 3t 25
cycle §H53l= Touch Down PCR WH & AH&3tGith 1 &
65Tl A 30% extension & 8TCAH FEI}HT.
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USA)E o] &3te] RAH 27]195S AT %, GeneMapper
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ZE29(CB) 622F)5 U4 CZ 11 T2 MS markers &4
st A9 ko] f4d4 "4‘%“ < 5'"‘—10}05‘\5} AA SAA =
Ako

F42 4 (No.
5 \j?ﬂ & (observed heterozyg051ty Haobs), 7]
o] 8 4 & & (expected heterozygosity, Hexp), TFHE 44 BA|
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Fy(6) 2 Euff))S A4+3ke] Table 39] AASAT 11 %2 MS
markerE £413 A3} 871 (BM1824) % B 247)(TGLA122)7}HA]
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Table 3. The statistical analysis of No. of Allele, heterozygosity (Hows and Hep), polymorphism information content (PIC), and F-sta-
tistics value using selected 11 microsatellite markers among the nine populations

Locus No. of Allele Hobs Hexp PIC Fi(f) Fu(F) Fa(6)
BM1824 8 0.684 0.690 0.638 0.010 0.029 0.019
BM2113 14 0.744 0.737 0.693 -0.011 0.008 0.018
ETH10 9 0.776 0.777 0.745 0.001 0.015 0.014
ETH225 12 0.683 0.689 0.652 0.013 0.031 0.019
ETH3 12 0.736 0.759 0.722 0.022 0.045 0.023
INRA23 11 0.764 0.780 0.746 0.020 0.034 0.014
SPS115 10 0.753 0.763 0.726 0.005 0.029 0.025
TGLA122 24 0.818 0.834 0.815 0.011 0.031 0.021
TGLA126 10 0.672 0.687 0.644 0.021 0.041 0.020
TGLA227 17 0.814 0.821 0.798 0.000 0.019 0.018
TGLA53 18 0.834 0.886 0.876 0.046 0.066 0.021

Mean 13.18 0.753 0.766 0.732 0.013 0.032 0.019
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Table 4. Mean number of alleles (MNA), Heterozygosity (Hobs
and Hgp), and polymorphism information content
(PIC) and F; (within inbreeding) observed across 27
microsatellite loci for each population

Population =~ MNA  Hows Hep PIC Fis

KW 1000 0733 0746 0710  0.019
GG 855 0756 0740 0700  -0.022
KN 736 0738 0755 0706  0.022
KB 836 078 0756 0718  -0.038
UL 882 0755 0753 0714  -0.002
JN 6.91 0742 0754 0700  0.015
JB 945 0756 0756 0721  -0.001
CN 1073 0758 0783 0750  0.033
CB 1118 0754 0754  0.718  0.000

Mean of Pop.  9.04 0.753 0.755  0.715 0.003

KW : Kangwon, GG : Gyeonggi, KN : Kyeongnam, KB :
Kyeongbuk, UL : Ulleung, JN : JeonNam, JB : Jeonbuk, CN :
ChungNam, CB : Chungbuk

gtom], ZUA G KW)o] 07332 714 Y& Ao R 89
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18 Ches
” ChUL Fig. 1. Neighbor—]oining tree shc.)wing the g’enet-
ic divergence among nine populations,
) Chi using Nei's DA genetic distance on the
—93‘ ChJN basis of alleles frequencies from 11 micro-
satellite loci. The number in the branch
ChEW T .
indicates the percentage occurrence in
ChCB 1,000 bootstrap replicates, KW: Kang-
CheN won, GG: Gyeonggi, KN: Kyeongnam,
KB: Kyeongbuk, UL: Ulleung, JN: Jeon-
29 ChiB Nam, JB: Jeonbuk, CN: ChungNam, CB:
5 ChJB Chungbuk.
o] sibe cluster FHHE 2S H T 5 AU K2H  AYKB) Ho] THE 849 AT} W G FHE
Ag7b 71 | Aoz g9 A9 B71A9(GG)H d=A BAshs AS A T AT A 28 9] 24| = 2593
qpAd ez FAHT =& dPFAAY NEE 7] %2 FAH o, o] Wl o8 FHAH(CN), FTEAY
O7 HA 9AH 4 HASE FA4EE4(PCA, Principal (CB) 18] al AFAY(B)o] 3hte 7+ & FAste AL &
Components Analysis) % 221t]-&%4(FCA, Factorial ol & UATE §HHo] Al 3R] BAAE 1783% &, A5
Components analysis)& 4 A3t Fig. 2, Fig. 3¢ 22 Al Al A9 (B)e]l FEAHCN)Y FEAYCB)Y EFrgs &2
St5th PCA £4 A3 A 1889 B4 598%=, 45 g &t S SES A F BAAE 71.22%(Axe 1
Projection of breed on axes 1 and 2 Projection of breed on axes 1 and 3
(PCA) (PCA)
4 CB
) cN00’CEB 9 CNe
" ML * KW 4 GG
u]l “i 9 VB
3 & KN® KW g ¢ KN N
E + e 3 o

Axis. 1(25.93%)

Axis. 1(25.93%)

Fig. 2. Principal Components Analysis(PCA) of allele frequencies from 11 microsatellite loci typed in six population using the GenAlEx,
KW: Kangwon, GG: Gyeonggi, KN: Kyeongnam, KB: Kyeongbuk, UL: Ulleung, JN: JeonNam, JB: Jeonbuk, CN: ChungNam,
CB: Chungbuk.

Fig. 3. Factorial Components Analysis (FCA)
of allele frequencies from cattle mi-

crosatellite loci genotypes calculated
using GENETIX, KW: Kangwon, GG:
Gyeonggi, KN: Kyeongnam, KB:
Kyeongbuk, UL: Ulleung, JN: Jeon-
Nam, JB: Jeonbuk, CN: ChungNam,

CB: Chungbuk.



Table 5. The expected probability values among genotypes of
random individual (PI) for discrimination chicken
lines using markers

No. of . .
Marker Random Half-sib Sib

1 1.11x10® 2.90x10" 2.90x10™

2 1.25x10™ 8.44x10" 8.44x10*

3 2.37x10% 2.58x10™ 2.58x10%

4 4.95x10™ 7.92x10™® 7.92x10™

5 1.09x10% 2.45x10™ 2.45x10%

6 251x10™ 7.62x10™ 7.62x10™

7 6.36x10™" 2.40x10™ 2.40x10™

8 1.61x10™ 7.58x10™° 7.58x10™

9 5.20x10™ 2.47x10™% 2.47x10®

10 1.56x10™" 8.05x10% 8.05x10%

11 5.24x10™" 2.63x10™ 2.63x10%
(35.99%), Axe 2 (21.16%), Axe 3 (14.07%))Z 21 = ATt 33}
4 =8 A4 A3, FEAYCB), FLALEKW), 25EAY
(UL b2 A9y At b2 #3738 JAste 2 8
& Ao o] 3 AFL AEHoZ G137 Fol oH Y
Z A9 AL A% Aoz AzHY

SUNA ST

2 A7 AEE 1159 MS marker (TGLA227,
BM2113, TGLA53, ETH10, SPS115, TGLA126, TGLA122,
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A FYNA SINEE A4t Table 59 A AlsHS
249 W ¥ (Random) 0.2 748 A A4 SUANA =
AN e = 11709 markerS AH&5tE S o, 524x10"° W&

e S g & e, vy w3 o (Half-
sib)Z AP ZuASsib) o2 AERE A Sl 2.63x
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