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Revised September 16, 2019 ABSTRACT The aim of this study was to assess the levels of genetic diversity and

Accepted September 23, 2019 relationships of Korean native black goat (n = 58), compared with the exotic breed,
+Correspondence Boer (n = 97). For the analysis of genetic characterization 11 microsatellite markers
Hong Sik Kong (MAFO65, INRAO63, CSRD247, OarFCB20, SRCRSP5, INRAOOG, ILSTSO0S8, ILSTS011,
E-mail: kebinkhs@hknu.ac.kr INRAOOS, ILSTSO87, SRCRSP8) were genotyped. The number of alleles was observed
3 (INRAOO5) to 10 (SRCRSP8) each markers. The mean expected and observed
heterozygosity (H,,, and H,,) and polymorphism information content (PIC) for the
Korean native black goat breed varied from 0.551 to 0.860, 0.517 to 0.948 and 0.464
to 0.835, respectively. Principal Components Analysis (PCoA) and FCA results showed
that Korean native black goat breed was confirmed to be clearly separated from bore
breed. These results were scientific evidence that Korean native black goat represents
a unique and valuable animal genetic resource.
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o] F52& FREU SN ES Hole A Sdare
HAc = F2 4G L AFERAFOR o]§Eo] gto}, &
= 94, A7 AEo gt &AL ASE VIR A8E0R
T @o] AH|E 1 glo] FA9] AHFE A& F716kaL ArH(Kim
5, 2010; Suh 5, 2012). ¥= Al SF4 &H] S7H= =4t
Y 949 R8T G425 = AHFSeE o4 T &
BoHAY Eol(BoenFS EFTL 4HS-5E 0] S-43 Q| EF5 3}
23&F0] AFSE I JtHChung, 2002; Suh 5, 2012).
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& 58%9 771 7oA AMSGEQ] FEAHWEAE Hoj(Boer) 975
£ FJAIst] £A0] o] &5t tHTable 1). 3AARS] EHog
BE 9 DNA &2 QuickGene SP kit DNA whole blood
(KURABO, Japan)E A3ttt £ Atol AHg-E 291484 vt
Ar FASEG A (ISAG: International Society for Ani-
mal Genetics)olA Ask= A F 11709 vFA(MAF065,
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INRAOG3, CSRD247, OarFCB20, SRCRSP5, INRAOOG,
ILSTS008, ILSTS011, INRAOO5, ILSTS087, SRCRSP8)E °l&
SAtH(Table 2).

Multiplex PCR 5%

Multiplex PCR %2 GeneAmp“PCR system 9700 (Ap-
plied Biosystem™, USA)S A&3}9 01, -39S Genomic
DNA (20-50 ng/uL) 2 uL, 1159 primer Forward®} Reverse
Z¥Z} 0.5 ul, Hot start Taq DNA $%8 4 (Genetbio, Korea)
0.8 uL, 10 mM dNTPs 2.5 uLE 37I3t &, D.WE o]8sto] &
30 uLZ 245kt PCR 242 95°ColA] 1583t Pre-dena-
turatione A F] 94°ColA4] 18, Annealing Temperature
£ 58°ColA 1°CH 3 33E W=7 42 187 30%, 72°C 1&
< 1 cycleZ 319 & 35 cycles?] Touch-down PCRES 3§35}
931, 65°CoA] 1A17F Final-extension ¥+ ¥ 4°CE Z83}9
o}

KU 29

PCR Product:= Hi-di™ Formamide (Applied Biosystems,
USA)E o]-&3}9] 108 3]4] &, Hi-di™ Formamide®} Genes-
can™-500LIZ™ standard £&& 9 uL¥} 345 PCR product
1 uLE EZAIA 95°Co A 287F heating A|A HAo] dojuHA
stal, WA AEE fAAIZ17] 916t icing E5°ll B3ttt 1
3, ABI 3730 Genetic Analyzer (Applied Biosystems, USA)
£ 5 ZAIE A71FF AAl ¥, Genemapper 4.0 0|85
o 1159 2484 vHAQ qd{AA 2718 2Asoh 4

3 d|o]El& Microsoft Excel Program (Microsoft, ver. 2013,
USA)E o]&-sto] sttt

SH 24

MS Toolkit v 3.0 (Park, 2001)<& AR&-5to] djH /544 (No.
of Allele), 7|l HF=(H,,,; expected heterozygosity), T
Z0|FHA%E(H,,,; observed heterozygosity) & thdA AR A
%(PIC; polymorphism information content)2 215} ch.

Table 1. Description of the 8 goat populations used in study

Population The number of sample
NZD-1 (Boer) 29
NZD-2 (Boer) 10
NZD-3 (Boer) 10
NZD-4 (Boer) 9
NZD-5 (Boer) 6
NZD-6 (Boer) 19
NZD-7 (Boer) 14
KOR (Korean native black goat) 58
Total 155
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Table 2. Primer information for 11 microsatellite markers in study

No Loci Dye Allele size (bp) Primer sequences Annealing temperature (°C)
1 MAF065 FAM-6 116-158 F- 5’AAAGGCCAGAGTATGCAATTAGGAGS 58
R- 5'CCACTCCTCCTGAGAATATAACATGS
2 INRAOG3 FAM-6 160-186 F- 5'GACCACAAAGGGATTTGCACAAGC3 58
R- 5’AAACCACAGAAATGCTTGGAAGS
3 CSRD247 FAM-6 218-248 F- 5'GGACTTGCCAGAACTCTGCAAT3Z 58
R- 5'CACTGTGGTTTGTATTAGTCAGGZ’
4 OarFCB20 VIC 86-132 F- 5'GGAAAACCCCCATATATACCTATACS 58
R- 5’AAATGTGTTTAAGATTCCATACATGTGS
5 SRCRSP5 VIC 161-185 F- 5'GGACTCTACCAACTGAGCTACAAGS 55
R- 5 TGAAATGAAGCTAAAGCAATGC3
6 INRAQOG NED 97-125 F- 5’AGGAATATCTGTATCAACCTCAGTC3’ 56
R- 5'CTGAGCTGGGGTGGGAGCTATAAATAZ
7 ILSTS008 NED 168-182 F- 5'GAATCATGGATTTTCTGGGG3 58
R- 5 TACAGTGAGTGAGGTTGGC3’
8 ILSTS011 NED 250-300 F- 5'GCTTGCTACATGGAAAGTGC3 58
R- 5'CTAAAATGCAGAGCCCTACC3
9 INRAQOS PET 119-125 F- 5 TTCAGGCATACCCTACACCACATGS 54-58
R- 5’AAATATTAGCCAACTGAAAACTGGGS
10 ILSTS087 PET 142-164 F- 5AGCAGACATGATGACTCAGCZ’ 58
R- 5'CTGCCTCTTTTCTTGAGAG3’
1" SRCRSP8 PET 215-255 F- 5 TGCGGTCTGGTTCTGATTTCACS 55

R- 5'CCTGCATGAGAAAGTCGATGCTTAGS

Table 3. Number of alleles and private alleles for 2 goat breeds

Korean native black goat Boer Total
Loci Number of Number of Number of Number of Number of Number of
alleles private alleles alleles private alleles alleles private alleles
CSRD247 7 1 6 - 7 1
ILSTS008 4 - 4 - 4 -
ILSTSO11 5 1 5 1 6 2
|ILSTS087 9 6 4 1 10 7
INRAOOS 3 - 3 - 3 -
INRAOO6 9 2 7 - 9 2
INRAOB3 5 - 5 - 5 -
MAF065 8 2 6 - 8 2
OarFCB20 7 1 7 1 8 2
SRCRSP5 8 - 9 1 9 1
SRCRSP8 10 6 6 2 12 8
Total 75 19 62 6 81 25
Mean 6.82 1.73 5.64 0.55 7.36 2.27
A 7 733 FEBAE FAsH7] AsiA F9EEA(PCoA; 4 3
principal components analysis) @ Q91-3-E4(FCA; fac-
torial components analysis)& 22} GenAlEx 6.4 (Peakall®t ZQ|AMA| 09 LHEIQEAL HIEZ
Smouse, 2006)2} Genetix (Belkhir 5, 2004)E o]-835}0] ¥4 St AF] 4 58F9F RRAMENA £AH HolF 97%F5
st o 11719 29147 vh = Ba% 23t 7 H9jo14 et

v HH78A9] € Table 39 AAJSHATE 4] 81719]

185



] Anim Reprod Biotechnol Vol. 34, No. 3, September 2019

A3 g El 3, 1 F 2570(30.9%)7F At-Eo] thH
ZWE A SA4 FaollA 1971, Bol HolA 67171 gl
At 11 XHEH% 4 Ao A= 370(INRA005)°IA 1074
(SRCRSPS)WW B 6.8719 E-R AR e, Hoj Jok
o A& 37](INRA005)°IA 97H(SRCRSP5)7HA] Bt 5.6709] df
HHAA7E Ykt
Z8ldx| o712 X LY

SAARE AR 1159 244 vtA o Hig 7[dold
AP, AZ01FFYE 2 dFPPEALE ALstATHTable

o e X742 ¥ %ﬁﬂ.ﬂl
% 2849 ERAAL REE 7|Rte g J
%%%*%~%ﬂ}d4@g . B4 2, A 14%
£ 81.18%, Al 24 £-9] BAX| = 14.92%, Al 34£-9] #4kA]
3.47%2 % BAHE 99.58%2 SQ1E It} A 1489] BAt
o o5 A EP4 FHKOR)S HoJ(NZD) Ao g HE
Z=o] 9l A& T &Rl & 4 Aolth T3, A 24
Atz)0]| 95 F WA st AREE Bol YTH(NZD-2)0] tf
65719 Ho] AGEZRE EEFHo] 9t AL AT 4 9]
3, 1 9 65719 Ho] Jh2 23S g4 Ao FRIEA

=
i)

L
h
:

X X Ay

g

M
32 ru M Me

4). & 94+ 23,

9 &2 ko

Z AN 5

wol W3] &

ol gzt

ZIHol FHTE} B0l FHAES] A2

1 0. 76334' 0.754, ¥o] A2 0.5949} 0.581

o FHPES] BAGol B FoE AU
Solek, AAH 02 SAT A1 A S24 Felo] 1]

o
e

2} Lo jhZo

o R1T&

SO|FHFEI A &
7} 0.8522, Ho] Atke] 0.2673 0.258¢] H|3]
o7 AL} E3F ILSTS087 ZFlolA Ho] o]
2 O|FHFEE BQl vhd, A SH4L AT
QoA 0.551&2 7}

oA 0.517& 7}
INRA006 F$1(0.8603+ 0.948)014 A 5

Hert /Mg B2 AR FUHU.

I HA S &
Hol AH0.545)Ht}t 2 AL
Aol A= INRA0CO5 FHFlolA 0.464F 71 &
INRAOOG F$]ollA 0.8352 7H =2
ol A= ILSTS087 &4 0.2492 7148

B2 9N BF A 594
< 3Hl3F 2= 919

{k— B
Zlol Uehet ®of g

2 S HYoy 53] ILSTS087 HHolAE 7]
A& FekollA 0.826
AAS] 2

71
INRAOO5 #
719 olFHIE, ILSTS008 F
14 =rt 2= a8n

G N EL E

o A

= R b
_]_

(Fig. 1).

FAHAE B4 3‘}% BA4% g3 &4 A3 &
AFRE 62.31% (Al 1 %*J 2], 23.55%; Al 2487 EA
22.74%; Al 3A3E A OZ‘V)E ey, 4ol %o

Az e 288

2 SRIE A HFig. 2).

Principal coordinates (PCoA)

®NZD-2

ONZD 3

Axis 2

< KOR

NZD-7%4 1
NZD-1 Nz
N

N

ZD-5

Fig. 1. Principal coordinates analysis (PCoA) of allele frequen-
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o

cies from 11 microsatellite loci typed in 8 population using the
GenAlEx. NZD-1 to NZD-7: New Zealand goat (Boer), KOR: Ko-
rean native black goat.

Table 4. Descriptive statistics of the 11 microsatellite loci for the 2 goat breeds

Loci Korean native black goat Boer Mean

o Hoxo' Hops PIC® Hop Hops® PIC* Hexo” Hobs PIC°
CSRD247 0.850 0.793 0.822 0.575 0.557 0.480 0.712 0.675 0.651
ILSTS008 0.661 0.517 0.587 0.534 0.495 0.481 0.597 0.506 0.534
ILSTSO11 0.708 0.759 0.655 0.678 0.639 0.625 0.693 0.699 0.640
ILSTS087 0.852 0.914 0.826 0.267 0.258 0.249 0.559 0.586 0.537
INRAOOS 0.551 0.690 0.464 0.281 0.247 0.259 0.416 0.469 0.362
INRAOOB 0.860 0.948 0.835 0.723 0.722 0.686 0.792 0.384 0.761
INRAOB3 0.751 0.552 0.702 0.655 0.701 0.589 0.703 0.626 0.645
MAF065 0.790 0.879 0.752 0.719 0.742 0.667 0.754 0.811 0.710
OarFCB20 0.738 0.603 0.690 0.704 0.691 0.663 0.721 0.647 0.677
SRCRSP5 0.820 0.793 0.790 0.725 0.680 0.682 0.773 0.737 0.736
SRCRSP8 0.808 0.845 0.774 0.675 0.660 0.613 0.742 0.752 0.693
Mean 0.763 0.754 0.718 0.594 0.581 0.545 0.678 0.627 0.631

H.,,": expected heterozygosity, H,,,": observed heterozygosity, PIC*: polymorphic information content.
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