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Abstract

This research was conducted to present the possibility of utilization as basic data and future genetic resources for planning for
breeding and breeding direction planning for the preservation of the Gyeongsang National University (GNU) line through genetic
diversity, genetic structure and character analysis of GNU line black goats, by using Microsatellite (MS) marker. A total of 247 Korean
native black goats of four lines were used (Dang-jin; DJ : 68, Jang-su; JS : 80, Tong-yeong; TY : 71, GNU : 30), and a basic statistical
analysis confirmed values suitable for the study. In addition, as a result of Fis analysis, it is thought that line differentiation is
occurring in the case of the GNU line because it is farther away from 0 (-0.110), which is the standard of Hardy-Weinberg equilibrium,
in a negative direction than other goat lines. Also , through Factor Correspondence Anlysis (FCA ) and STRUCTURE analysis , it has
been determined that the GNU line displays a different genetic structure compared to other native black goat lines, indicating that
there has been no genetic exchange or admixture. Therefore, in this study, it is judged that the GNU line is valuable as a future
genetic resource and can be used as basic data for maintenance and conservation through planned breeding considering inbreeding
rate.
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Introduction
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Materials and method
SANSE

AAZYSL B4 E 250l A Eol A4 9 AE 665, A4 AE 505, 59 AE 7159t A=t

A% 3052 Y& A 3HH}F O™ genomic DNA (gDNA)= Sucrose-Proteinase KH & &-8-510] =511 ChBirren et al., 1997).

MS marker 412 3! Multiplex PCR

2 ALo] AFE-H MS marker= Lee 5(2020)°] 29Vt 11702] marker set2 225t TH 11712] marker set®] JRE &HHs517] 9
Sl multiplex PCR2- touchdown 2] 0 2 435191 © ™ template DNA 100 ng/pl< 2 pl, 117H2] MS marker”} S primer mixture
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Results and discussion
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Table 1. Total basic statistics for a Korean native black goat using 11 MS marker

Marker No. of Animal No. of Allele Hops Hexp PIC Fis

BM4621 242 6 0.698 0.724 0.693 0.003
BM1329 246 6 0.565 0.618 0.560 -0.022
INRAO11 245 10 0.784 0.816 0.789 -0.063
BM2830 244 5 0.582 0.648 0.600 0.032
BM6526 247 6 0.692 0.718 0.678 -0.038
SRCRSP8 245 9 0.641 0.802 0.774 0.019
MAF065 246 6 0.573 0.655 0.599 0.064
SRCRSP5 245 7 0.522 0.612 0.575 0.047
CSRD247 243 6 0.687 0.681 0.630 -0.076
BM302 246 6 0.524 0.546 0.462 -0.085
PI19DYA 243 8 0.477 0.507 0.473 -0.048
Mean 247 6.818 0.613 0.666 0.621 -0.015
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Table 2. Average basic statistics for a Korean native black goat

line No. of Animal No. of Allele Hobs Heo PIC Fis

YGNU 30 2.64 0.482 0.435 0.354 -0.110
S 80 5.64 0.632 0.621 0.566 -0.016
yDJ 66 4.82 0.618 0.619 0.554 0.026
TY 71 5.00 0.646 0.601 0.550 -0.029

“GNU : Gyeongsnag National University line
S : Jang-su line

vDJ : Dang-jin line

“TY : Tong-yeong line

Table 3. Basic statistics for a Korean native black goat Gyeongsang National University line

Marker No. of Animal No. of Allele Hobs Hegp PIC Fis
BM4621 30 3 0.600 0.533 0.440 -0.127
BM1329 30 2 0.500 0.508 0.375 0.016
INRAO11 30 5 0.800 0.670 0.616 -0.198
BM2830 30 2 0.367 0.508 0.375 0.282
BM6526 30 3 0.533 0.472 0.419 -0.132
SRCRSP8 30 2 0.667 0.472 0.357 -0.422
MAF065 30 2 0.367 0.345 0.282 -0.063
SRCRSP5 30 3 0.500 0.474 0.372 -0.056
CSRD247 30 3 0.633 0.501 0.387 -0.270
BM302 30 3 0.333 0.297 0.272 -0.126
PI19DYA 30 1 - - - -
Mean 30 2.64 0.482 0.435 0.354 -0.110

Table 4. Basic statistics for a Korean native black goat Jang-su line

Marker No. of Animal ~ No. of Allele Hobs Hexp PIC Fis

BM4621 79 6 0.684 0.682 0.639 0.022
BM1329 80 5 0.613 0.680 0.617 0.100
INRAO11 80 7 0.775 0.734 0.680 -0.057
BM2830 80 3 0.513 0.468 0.406 -0.095
BM6526 80 5 0.763 0.710 0.663 -0.075
SRCRSPS8 80 7 0.650 0.697 0.647 0.068
MAF065 80 5 0.575 0.611 0.550 0.059
SRCRSP5 80 6 0.600 0.584 0.532 -0.027
CSRD247 79 6 0.810 0.756 0.710 -0.051
BM302 80 5 0.488 0.482 0.387 -0.011
PI19DYA 80 7 0.475 0.427 0.399 -0.114
Mean 80 5.64 0.632 0.621 0.566 -0.016
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Table 5. Basic statistics for a Korean native black goat Dang-jin line

Marker No. of Animal  No. of Allele Hobs Hexp PIC Fis

BM4621 64 4 0.781 0.739 0.683 -0.005
BM1329 66 4 0.348 0.319 0.298 -0.093
INRAO11 65 8 0.831 0.790 0.751 -0.028
BM2830 65 4 0.631 0.688 0.62 0.111
BM6526 66 5 0.591 0.631 0.554 0.064
SRCRSPS8 65 5 0.369 0.496 0.410 0.290
MAF065 65 4 0.569 0.631 0.556 0.128
SRCRSP5 65 4 0.615 0.716 0.655 0.165
CSRD247 65 6 0.677 0.609 0.524 -0.075
BM302 66 5 0.652 0.535 0.466 -0.219
PI9DYA 64 4 0.734 0.655 0.576 -0.056
Mean 66 4.82 0.618 0.619 0.554 0.026

Table 6. Basic statistics for a Korean native black goat Tong-yeong line

Marker No. of Animal ~ No. of Allele Hobs Hexp PIC Fis

BM4621 69 6 0.681 0.665 0.620 0.031
BM1329 70 4 0.743 0.627 0.568 -0.150
INRAO11 70 7 0.743 0.685 0.627 -0.056
BM2830 69 5 0.710 0.657 0.593 -0.022
BM6526 71 5 0.775 0.734 0.685 -0.055
SRCRSP8 70 6 0.871 0.787 0.747 -0.084
MAF065 71 4 0.662 0.688 0.626 0.038
SRCRSP5 70 6 0.357 0.339 0.321 0.015
CSRD247 69 5 0.580 0.513 0.453 -0.045
BM302 70 4 0.529 0.495 0.439 -0.024
PI19DYA 69 3 0.449 0.418 0.371 0.029
Mean 71 5.00 0.646 0.601 0.550 -0.029

TS ZAIUNLD AE 4 24

11712] MS marker2] 32152 -85 704 'H FCA 24 ZHHE Fig. 100 AASHR S0, Al 1A= 13.94%, H224E2] 7.44%,
A|3EAR| = 4.90% 2 & 26.28%2 2 I AL PN AEL 2 AT HE 3} = A4S Jeh= 718 39
o 4= ARl G2, 5P A §48 707 5841 91X &2 ERlEl= 21 11709] MS markers &-8-510] T o] E]2] righ
517] wl<Zell 7HA7F 7FA] = allele 2ko] AlES-2] BIHA allele 442t 20| & Qg A 0 &2 wheketh. Q1 ¥ R4S Fofl 474
&l A2 A2 H o EO”*OP?#IEO] ST A AT WS A0 ERIgh 4= Il o, o] 2|3t A2 kA 7iA| 2 o]+ A
59| fHx 25 Bl A 02 AT 7l o2 FrhETh Bayesian HHS 83t h aplotype B0 4 223
sz el 7Hzﬂ;u F2E 9ot 72 BA ﬂ% Fig. 20f) AAI3EA. 2.0, )4 23] 4~(K)°] 44742 Table 71| A
g

Jjo

mlo ml
ot )y 1o
Lo O

H

N

ro
3

4
r_l'J O}'IA.,

4
m

Z

N

H T =

|5tk 12 BA L Zcko] A1 2 AbHof AFRSHA] 9F1 K =2 ~ 69] ZHS Ao, A2o] 21 —.—E(Ln likelihood) Z}-& B
3171 913 AHEEISIT Evanno®] HH(2005)0] w2 2 24 gﬂ 7o) 27 4 AKO] 2314 417} 2112 o Syl
onj(K = 4), 7 A5 §HA T2 hE 2 ) B 4 Aol K =20k K = 3004 2 44, 59, AN theka A, E9n
HAZYSL AE ) § T2} fARE A0 UeRdeh L Ao K = 4ol4 §24 727 DR A Felsigle

M—"1

ol
@
r-|u: HJlﬂJ

>~

ol

Journal of Animal Breeding and Genomics



A'study on conservation value evaluation of native black goat using Microsatellite (MS) marker information

e
Ane 1 (1194 %)

K=2
K3
K=4
K=h
k=6
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Fig. 2. This is result of the analysis of the STRUCTURE 2.3.4 program. The optimal value of K is 4, and each
line shows an independent genetic structure..
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Table 7. Estimated posterior probabilities [Ln Pr(X|K)] for K = 2 ~ 6 of inferred clusters (K) and AK statistic

K (Cluster Number) Replicate Mean LnP(K) AK

2 20 -6904.0450 -

3 20 -6539.8000 1.570348

4 20 -6218.9750 28.233235

5 20 -6087.7300 11.452982

6 20 -6015.7000 1.770594
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