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Construction of DNA marker for traceability in Hanwoo
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Abstract

Considering all the factors involved in beef production, individual identification using
DNA marker testing is the most appropriate solution to give all the breeders’ information
to the consumers. After taking into account the genealogical information from the Hanwoo,
only animals that did not share some parent or grandparent were analysed 33 from the 305
initially sampled. Ten major microsatellite markers were selected from allele amplified and
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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Ad¥ol A% 2001 99 F4H HA ofF JE/AAYE Iw AuAIAE #2002 6
B ZolA Al&slhe RE Lo dld] §5& whATh g, 20039 69 FE 17| o]HFAA
28 g FA48 2004d 129 AL IHF - FET A okl e o]HFHA LY £5E An
g} EUY 495 19979 29 AMAAEARLE 2l 1998 195HE o8 oF3s] 7t A
olt} AXEE RHojsla AHALE 5& 7|Ed o]FAl ol& FHIES JJRgFon, olF {F
A= AAE oFaEt 13, 28 195EHE ASY £% - duide BE AESH AEY o
& AatoldA A4 oFastn vk Fulde Ads F 9N FeEE SFEHAEE HA
& & 3¢9RE AHALRE oAEE =Y - EFden Arh webA E3FEAE] AR o A1) <t
AL geid 99 A - =E -7 - FEHAY 7 dAE HEE VE - #e, EAEAA
oA 2E wel 34 Lt Lgdty 4A&d dAdE 2 2AE JHsEA she ArtolHAAE
A3 §FoR FHo) AAE 42F Aot

71E9 AAY FYA Akl AHEd wyoz oy 9 AaetAel 2] tEgad B
S AMgEgith 2y 2ol gloid HAHAAE Hud FAEEE AAstA Rate dAol o
t}.(GLowatzki-Mullis) ©]2 ¢13] DNATHEAlol 7128 ohdkdt 44 EAUHEe] MEEHAH

%l =

o|F ol&dte] MARY FLG HAPL o]FoiAn
marker®] A2 ZAS] FLY AAIM {8 ETR EOMJ_ Sith ¥ °2 DNA markeri=
A1) T Al AHE o gl

2 dye A e v FE3 ASAFAAGELEERE e 9] AR AR
18 =7 FUARS 26297 367HA 305%F ZH-9 7t AR 247 U2 3BT A ol &
of AAlT o] mEe EH2 §9E FAULR Aul olFAMAANA HAA Ll 2% DNA
marker?] FEMH, PIC)E Yoll, 7 DNA marker?] ZHE o]-&3to] oj2] 7}2 DNA markere
235 FARHAMP, RS Yobiil, 4 datad]M o] ded 2ol A& AAEHE 225
AZH oz A Eo] F43 DNA markerd] 23-E e Zojth

2. Informativeness(DNA marker AR & 9] &%)

O

DNA marker®] Arojz s g FHelA Hoksd] ttgAde Sxgtn & F ok Ue
% 289 alldes® 7P T 9 DNA makerrh A4l 83tk 2 4 9tk o ArE
252 H(Heterozygosity), PIC(Polymorphism Information ContentyE AH§-¥th H, PICZ2 DNA
marker7} Avpr} B alleles’t #UsHA AAYEZHE YEhE At & 5 313, 19 Jke
F2 A A Hel] §83 DNA markerzh 3 ¢ Utk

2.1 H(Heterozygosity)

710 digfAae] gadoz ol gy MAY ddEE H&olv tg AT 2o o] g
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Hardy-Weinberg Equilibrium™ 23 W52 of A3 o IUh

H=(1- 7% &)

=1
where n= no. of alleles of locus

p = estimated allelic frequency of allele ¢ of locus k

2.2 PIC(Polymorphism Information Content)
BRaRE el ALHE PFAAE P 2 F Qs FEOH oy @4 4 2k

PIc=(1~ Bpi- 8 3 2% ®

where n= no. of alleles of locus

b, = estimated allelic frequency of allele i(j) of locus

3. Evaluation

MAAEe sty Add DNA maker59 HAHS A7y HdiMde MPMatch
Probability), R(Relatedness coefficient)S AH&-ZHCh.

3.1 MP(Match probability)

Hardy-Weinberg Equilibrium 3 & w&al= 587k §9U% alldes® 712 52 ¥olH, o

OREE

up=TL(E 1)+ 2 25 (2004)" (Weir, 1996) ©)

where m= no. of loci
n= no. of alleles of locus k

b= estimated allelic frequency of allele i(;) of locus k

3.2 R(Relatedness coefficient)
ERE alolg] AL UelllE AR 2egos, g A5)e 2o

RG, ) =412 Queler and Goodnigth. 1989) )
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_ 0 if x,%=y,+m
oli, )= ﬁlp 1 { [1—-Am, D] if xk—yi

TOEDIDID: 1{[1 om0 if v

7 = number of markers

s ,= number of alleles of marker »

m= each one of the alleles of marker »

% ;= allele present in ¢ th anmal, £ th position, / th locus
v ,= allele presint in ; th animal, p th position, / th locus
fm, D)= alleles frequency of marker # at / th locus

3.3 Percentage of animal incorrectly identified

RZko] 0857} Yo DNA marker’} © ¥ 23 CHCunningham et al,(1999)). Yol A T3 REES Al
-8-3t9] Percentage of animal incorrectly identified® T (6)2 % ol 3 71 ik

. e o Iam
Percentage of animal incorrectly identified= Total 7imber of compares (©6)

1 ReA

L=} "ol A=(RIR0.8)

4. A%}

27} o) AAF 26293 3674 3055F Fof 2EIF O 33FE AHE L, RS AA A
7He) FAEE Jerlle A8A grelnz Fof 25Ut 41 BAA A8 05T AE54
A grlsiddnh A Heol 2RI & 33F9 Chromosomesol A 155719 DNA markerE A}

89 3. o] DNA markerS ¥ Hardy-Weinberg Equilibium®] Aol w5 =] 95+ DNA markers
A Aol A Qe A% markers FolA HaT PICEC] %S DNA marker[ 115 %olr St

A A e 83 DNA marker® TGLA44, BMS2519, ILSTS035, BMS1242, HUI223, BMS941,

BMS2116, BMS1675, HW-YU2-CA-95, HW-YU2-CA-03& A &3}3itl. o5 markerES AHE-3te] 57)

A

ox ajn

fo oo oY

L

&

Z 3 2oz Rl FR 2FE BE £ Utk o 2HEY MPHE BT Tl 1 F
g Fhol /M e 2FS thE[HE219 2o

o] ThA 7N(TGLA44, ILSTS035, HUJ223, BMS1675, HW-YU2-CA-03)2] markerE AHE-3l-& wl MP
ke wokRol 12 vepytl 28] [E1]3 22 allelesd] T2 EH frequencyS 7HA T YT
g2 F A9 allelsE HAANAE Wo] HFEo|ng Addaaste Zol7t Ue oA Frolzt
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7 8 4 oy A 27 T ARG 3057 AeE 23 RgkE A8-38k] Percentage of
animal incorrectly identified & &tk L Aze vhE [H3)F 2o

& 7]9] DNA marker(HW-YU2-CA03)Z 183812 w /xS EBFAstA AE3 Percentage:
ok37%°] 2, A 7H9] DNA marker(TGLA44, ILSTS035, HUJ223, BMS1675, HW-YU2-CA-03)E A}
23S o 02%% UePgth e RE £ 28-S 538 Percentage of animal incorrectly identified S
2% 789tk 2 F Percentage”} 7 2 ZH(H4]T 21 23] MPESIRE TR

[% 1] 287} 2 &9 335%0] 3 DNA marker®] Allele frequencies

Marker Alleles amplified
1 2 3 4 5 6 7 8 9 H PIC
BMS2519 p 0226 0016 0081 0.177 0242 0.161 0.081 0.016 0.8195 0.7947
g 0053 0016 0034 0048 0054 0047 0.034 0.016
TGLA44 ¢ 0097 0129 0210 0210 0.6l 0177 0016 0.8282 0.8047
c 0037 0042 0052 0052 0047 0048 0016
IL.STS035 g 0059 0324 0147 0088 0088 0206 0.088 0.8043 0.7824
o 00410 0081 00616 0049 0049 0070 0.049
BMS1242 ¢ 0206 0029 0206 0235 0118 0206 0.8027 0.7856
o 00704 0029 0070 0073 0056 0070
HUI223 r 0076 0.106 0.258 0.015 0.106 0.227 0.076 0.121 0.015 08328 08125
o 00339 0039 00560 0015 0039 0053 0033 0.041 0.015
BMS9%41 p© 0016 0032 0177 0.29 0113 0065 0.l61 0.081 0.065 0.8296 0.8095
g 0016 002 0048 0058 0040 0.031 0.047 0034 0031
BMS1675 u 0061 0039 0212 0121 0.076 0076 0015 0.045 0.7677 0.7401
g 0029 0061 0.051 0.041 0032 0032 0015 0.025
BM3507 p 0081 0.097 0339 0048 0242 0.194 0.7706 0.7506
g 0034 0037 0060 0.027 0054 0050
HW-YU2-CA-95 , 0207 0138 0069 0293 029 07615 0.7483
o 0053 0.045 0033 0060 0060
HW-YU2-CA03 4 0183  0.183 0.017 0333 0233 0050 0.7651 0.7285
s 0050 0050 0016 0061 0055 0028
(X 2] 2571 & &% 3357 uig 53 MP &
NO. Marker DNA marker 3 MP
1 TGLA44 0.053092
2 ILSTS035 0.003352
3 HUJ223 0.000162
4 BMS1675 0.000013
5 HW-YU2-CA-03 0.000001
[3E 3] 3% 30559] Percentage of animal incorrectly identified
no. of marker 1 2 3 4 5
DNA marker HW-YU2-CAO3 TGLA44 ILSTS035 HUJ223 BMS1675
(%) 13.7446 5.74094 4.50496 0.7129 0.25022

%=Percentage of animal incorrectly identified
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[3E 4] 3% 30559 Percentage of animal incorrectly identified

no. of marker 1 2 3 4 5
DNA marker HW-YU2-CA03 BMS2519 TLSTS035 BMS941 BMS1675
(%) 13.7446 4.38093 3.71657 0.11109 0.022649
£ 5] %9 30559t FH MPRt

NO. Marker DNA marker T4 MP

1 HW-YU2-CA-03 0.053092

2 BMS2519 0.003624

3 TL.STO35 0.000178

4 BMS%41 0.000015

5 BMS1675 0.000001

[£ 49 AFo)AME thA 719 DNA marker(BMS2519, ILSTS035, BMS941, BMS1675, HW-YU2-
CA03)E &3S 4 002%2 He A3 2FET AAE o F&3ivdr T ¢ UL, [
519 232 S A g MPRHE 319 vludle w & ZolE HolA &u vk LA
HZ2Hog MP#Y RS EF 1AL v HFTAHoZ Med th39] DNA marker(BMS2519,
ILSTS035, BMS941, BMS1675, HW-YU2-CA-03)7} WAl & e el 7b4 fg3ickn & 4 3tk

5. 48

=71 T AAS 26293 36714 30559 Chromosomeso) A 15570¢] DNA markerE A}-§31]
MA Ao §23 DNA marker(TGLA44, BMS2519, ILSTS035, BMS1242, HUI223, BMS94],
BMS2116, BMS1675, HW-YU2-CA-95, HW-YU2-CA-03)& Zgti, 1 25T MPEI R ¥
HS o A" s Sl ZIHBMS2519, ILSTS035, BMS941, BMS1675, HW-YU2-CA-03)S
sokrh o] Z3HE 305F°] 483 Percentage of animal incorrectly identified= HEF3 22 100005
Z 25A4%w Jeidth £ 5709 Marker2& AR tha EFETL & + itk 2dBuR

marker T2 58 AAANE EHE FEL Eoopdittn £
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