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DNA marker traceability in Korean Cattle
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Abstract

Samples of 33 Hanwoo individuals from Korean elite sire families were used, and
five microsatellite markers were selected finally, which were located on
chromosomes different chromosomes with the end sequencing of 100 HW-YUBAC
that were recorded in the NCBI by Yeungnam University. Ten major microsatellite
markers were selected from alleles amplified, their frequencies, H(Heterozygosity)
and PIC(Polymorphism information content) with Hardy-Weinberg equilibrium. Next,
in order to evaluate the power of the markers selected on the individual animal
identification, the match probability(MP) and the relatedness coefficient(R) were

computed.
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[Candidate setol MPRIE ?U] ™ |, 3 mvsosig, JLSTS035, BMS94L, BMS1675)
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<2%¥1> DNA wA A8d A £4 #A

3. Informativeness(DNA marker AR89 FX%k)
3.1 H(Heterozygosity) & PIC(Polymorphism Information Content)
DNA marker? FBZolg sjaade 20N BG4S o dFde] x5z &
F glen o] ARYe =52 H, PICE A8
H(Heterozygosity)= Locus® ol@AdAE =hae dHolg Ao A IFHF
A Hge Udehiis, b3 Zo] Ao

H=(1-Yp7) 2)
i=1
2 n= no. of alleles of locus

p ;= estimated allelic frequency of allele 7 of locus k.
o 47 locus A HPFARAE ol sto-gdwia BHE KA ot

PIC(Polymorphism Information Content)® HEZFEH o] A2dsHe HHRA
A2 pEs @ F de FEoH g ()AH? 2o

P/C=(1~§n]p, E Z 2p7p3) 3

i=1 i=1j=i+1
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%, n = no. of alleles of locus
by, = estimated allelic frequency of allele () of locus

olwl, allele®) F7} 2, tFA ARZFPIOHE )FFFAEZIA FH vz
=3

<¥2> DNA marker?] Allele frequencies

Marker Alleles amplified
1 2 3 4 5 6 7 8 9 H PIC

BMS2519 p 0226 0016 0.081 0.177 0242 0.161 0081 0016 08195  0.7947
g 0053 0016 0034 0048 0054 0047 0034 0016

TGLA44 p o 0097 0129 0210 0210 0.161 0.177 0.016 0.8282  0.8047
g 0037 0042 0052 0052 0047 0048 0.016

ILSTS035 p 0059 0324 0147 0088 0088 0206 0.088 0.8043  0.7824
g 00410 0081 00616 0049 0049 0070 0.049

BMS1242 p 0206 0029 0.206 0235 0.118 0206 0.8027 0.7856
g 00704 0029 0070 0073 005 0.070

HUJ223 p 0076 0106 0258 0015 0106 0227 0076 0121 0015 08328 08125
o 00339 0039 00560 0015 0039 0053 0033 0041 0.015

BMS941 p 0016 0032 0177 029 0113 0065 0161 0081 0.065 0.8296 0.8095
s 0016 0022 0048 0058 0040 0031 0.047 0034 0.031

BMS1675 p 0061 0039 0212 0.121 0076 0.076 0015 0.045 0.7677  0.7401
g 0029 0061 0051 0041 0032 0032 0015 0025

BM3507 u 0.081 0097 0339 0.048 0242 0.194 07706  0.7506
g 0034 0037 0060 0027 0054 0050

HW-YU2-CA-95 3 0207 0138 0069 0293 0293 0.7615  0.7480
g 0.053 0045 0033 0.060 0.060

HW-YU2-CAO3 p 0183 0183 0017 0333 0233 0.050 0.7651  0.7285
g 0.050 0050 0016 0061 0055 0.028

4. Evaluation
A G233ty AeAE DNA markerS2 ZAAHE #7137 Y3ixE MP,
R& Atg 3l

4.1 MP(Match probability) & R (Relatedness coefficient)

MP(Match Probability)s ¥ F 5% Atoldl 5YUE alleles 7Hd & oz,
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Aed 8 LER
5 a DNA marker 2% "
~ B 1 oo A H8(%)
Y
; 5 1 CA-03 13.7446
£ a 2 lca-03 BMs2s19 4.38093
3 3
2 3 CA-03 BMS2519 ILSTS035 3.71657
£ 2
g
2 . 003352 4 CA-03 BMS2519 ILSTS035 BMSg41 0.11109
0000162 0.000013  0.000001
o na 5 CA-03 BMS2519 ILSTS035 BMS941 BMS1675] (.022649
1 2 3 4 )

R A%:s B8 5B Aol €89 AEE E2AHsE =72 AL FHRA ston,
A EL XAdAQ FTEE Alolo] #HA ZAHA<QU #E(empirical probability)S Y
b A tH(Queller and Goodnigth, 1989).

v(i,5)
R(laj)" (Z)
NS al 0 if z =y, =m
”(”)‘k;,p;,z {[1 —fim,0)} if =z, Lyp=m
LA 0 if z, =m
= 2 ; 2 {[1 fm,) if z,=m 5)
2 r-odg 4
s, = 97 r 9 alleles®] T
m = 87 ro 22+ alleles
z, = { HA B2 Jelde allele, £ A x|, ;HA locus
y, = 7 HA BFEAA UEYE allele, p AA A, /HUA locus

fim,0) = 7 9HA locusol #FA m9 allele = Hl&

4.2 Percentage of animal incorrectly identified

Ritol 0852 =W ] B2 DNA vt# 9 Ago] masolol ). (Cunningham
et al.(1999)) o)l Percentage of animal incorrectly identifiede &3 (6)4 3% 2
Ao FE F A

. . . . Lia
Percentage of animal incorrectly identified = o= (6)
_ 1 ReA _
IA_{O R A A={R|R>0.85}
A

14 U DNA marker &% MP

al Tazee oA T
£ ol 1 TGLA44 0.053092
-g i
% w0t 2 TGLA44  ILSTS035 0.003352
3 st
E 3 TGLA44  ILSTS035 HUJ223 0.000162

sk
s =z} 4 TGLA44  ILSTS035 HUJ223 BMS1675 0.000013
*

ot

o ARG ) 5 TGLA44 ILSTS035 HUJ223 BMS1675 CA-03 | 0.000001

1 H 3 4 5

No.markers

<71¥3> DNA upA 2ol 94§ R A4S Percentage of animal incorrectly identified3t(¥& %t X109 7 Az
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27t 2o} AAS 26-29% 367HA 3055 Chromosomesl Al 155709] DNA vtA &
gt AAAEe] §&% DNA vk (BMS2519, TGLA44, ILSTS035, BMS1242,
HUJ223, BMS941, BMS1675, BM3507 HW-YU2-CA-95, HW-YU2-CA03)& %9k,
I z2%E & MP## R#2 zde o AAadd 713 frald 232 BMS25IS,
ILSTS035 BMS941, BMSI1675, HW-YU2-CA-0322 %3 A o] 2%& 305F
o AL TE oBF HFEL yFHoZ 10000F F 2F AR g mEhA
o) 5719 wAR @I FA AN FHEArdE tdx EFEIUL E 5 U
a3e2 o] A4 AFHE B4 Ao HEsy] JAME wA FE FT o £
BN ol It AES WY F7F AT
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