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Method Discrimination for Product Traceability and Identification
of Korean Native Chicken using Microsatellite DNA

Park, Mi-Hyun - Oh, Jea-Don - Jeon, Gwong-Joo * Kong, Hong-Sik -
Yeon, Sung-Hum - Sang, Byong-Don * Choi, Chull-Hwan + Cho, Byong-Wok * Lee, Hak-Kyu

In an animals, identification system has been widely used by ear tag with dummy
code and blood typing for parernity. Also, genotyping methods were using for
useful mean of individual identification for live animals. In the case of genotyping
estimation of gene in population of korean native chicken. In this study, we tested
for development of genetic markers used it possible to determination of individual
identification system. The candidate genetic markers were used already know 10 of
microstalite DNA sequence information in chromosome No. 1 and 14. Result of
analysis for genotyping, the number of alleles of those microstatelites DNA was
shown minimal 3 to 12 and the heterozygote expression frequency range was
shown from 0.617 to 0.862. In our result, effective number of allelé for each
microsatellites DNA was shown 3~7, and the accuracy of individual identification
was shown nearly 100%, when used with 6 genetic marker. This study was about
genotyping method for identification used specific genetic marker form micro-
satellite DNA in the brand marketing of korean native chicken. Our results suggest
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that genotyping method used specific genetic marker from microsatellite DNA
might be very useful for determination of individual identification.

Key words : Individual identification in live animals system, Microsatellite DNA,
Individual traceability of origin, DNA test, Distribution of chicken
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g iE e AL AEE 8] g Bede A F3 o8 BF 5§
& A AT & de MEAA Ade] FAHI glon AR AF FUHHS 4%
BT 71&9 =& FAE3 L e dAolth olgdt diA :4 HZ 7l&¢9 FL&& ¥y
Aol A AEHT e AAF oy YT dF SolMe At Y EFoZ AS &
8 713 A o) AMSE AR 7HEAC7E WS £7) W), drFor &
Fof e4R9] AR AdEHE AFge] Bol e Aotk B grFHox] @ F
E AR §Y =E2AEC U EF A2de 0F 59 0oz gy Aax) Hur}
QAHA F3t Ut o]¢} ot A AL AT Y= 2vAe] W AT &
FEE A4AA A B& AA JE7F J2E ¢ Ae Alzdy 8o W$ FoFdF A
Zolth. ojo] FF Ut FAA 24 /Y Y-S 58 93A AR Ay of
& A=t Qi

stARE G 12 dolA Al Aol 7Hsd ZHQ(domainye He EF wa} o}
FHA Uehdr] wi&, A g AA ES JNE AW G SolFHA FAYF
A BA fF3AE AR, o5& LT FAA 24 /EE A Aol uS
F83t @9, SHdME diiie] A ' fAAe] HE Uy 5 7 443 oY
A A7 A glgoz st FA2 EX(ZAAA F42}: Microsatellite DNA)S &
23 f-HAF 744 7o) AFEE L ATh(Vignal et al., 2002; Fries et al., 2001; SanCrostoval
et al., 2000).

a8, A7) AFEEI Sle fAA BEAE REFo R A He fAA Hager &
&8 At 784 ¥ FFEr} HolAE dio] Atk BF, A ALE R A4
Ae JAAGAE A% §E2 3 AMESIL e AAo)7) R, FH 443 43
A BAE ABete A | A A 4K A5 fFEAS woldA, T A
FE5E AT F U= FEF 59 K312 EA(Genetic marken)E 742 a7} Aok

I. M2 o 9y

1. A& 9 Genomic DNA &%

A gel D R 71t 23 AlRCAM AA AES AT FAA BAZ, N4A U 2
= d4dEele o8 F gAAe FAHE 244 f A 2K Microsatellite DNA)E ©]-8-3F
Aot S A F A FolM 3007, L4 HAALS A AE AQelA &5 S0FE F
AAEE BE3AS FAA TAA AARE)SE A GolA LEHIL, o]&Fez gy
FA2F 4719 B R o]€ DNAY FF 2= =3 Fo] AR Aoz AqEe f3iA
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EXE HEHoz AAs, 47 34 BX g /A WEE Primerg FHA ®
A%} 2%9] PrimerE A|23}ITHTable 1). 3§ A2 Genomic DNA £32] H B
= Miller S(1998)9] WL YR WAs FastgchMiller et al, 1988). £ AA=
DNAX TE buffer(10mM Tris-HCl pH 7.4 ; 1mM EDTA)ol &35t £4o] AL&stAth

2. PCR &%

Z wree ¥% FAE microsatellitese] Az Y FHA] I7E BX §&
a2 3t =2 multiplex PCRE 4331, Y59 microsatellites= T marker2 A4} PCR
& 233}t GeneAmp 9700(Applied Biosystems)oll Al 2t g2 22 10 PCR
reaction®. 2 &1 <F 50ng template DNA, 20ng each primer, 1.25mM each of dNTP, 0.5U, of
Taq DNA polymerases(Promega)3} 144 10X PCR buffer mM(100mM Tris-HCI, pH 8.3, 500mM
KCl, 0.01% gelatin, 0.25% nonidet P40 and 20mM MgCI2). 95Coll A 5&3F 3 ¥-8-& AJ&s}
o] , 94°Col|A] 30X, microsatellites markero] whe} 53~55TolA] 183k, 72CollA 1£2.2 35
3 HhEulS-S AASn wpA e 2 A whe-e T2TolM 1083 AAjst FEIAT

3. Microsatellite

PCR 43 ¥ ZZEAEE-S deionized formamide, loading buffer ¥ Genescan 350-TAMRA
internal size standard®} 2+ E§3}9], 5% polyacrylamide genaturing gel A% 3t § ABI PRISM
377 DNA sequencer(Applied Biosystems)E A}8-31%1t}h Genescan analysis software(version
3.1)& o]&3ld zZ PCR ©¥HES =A7|E 3x4 FH A A4 H(Third order least squares
method) .2 2418} 11, Genotyper analysis software(version 2.0} o]-8-5}] microsatellites
locid Y FAAS] A4S 2715 AR Y AR 2717} MS markero] o
2 gE9d, #=g o]F A4 (Observed heteroztgosity) 2 Hy A W= MS toolkit
siw (Park, 2000 olg3lgony EA4® MS sE Fool U HA JFAHHDLS
Nei(1972, 1978)¢] P& E3] SAS Packaged AHE-3t%lTh

Table 1. DNA amplification primers used in the study.

Primer Location on DNA Product Analysis Reference
Chromosome (bp) Temperature(C)
ADL268 104-116 48 Cheng et al., 1995
LEI094 248-284 Gibbs et al., 1997
MCW216 137-148 Crooijmans et al., 1996
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Primer Location on DNA Product Analysis Reference
Chromosome (bp) Temperature(C)
MCW295 91-103 55 Crooijmans et al., 1996
MCW330 269-289 55 Crooijmans et al., 1996
MCW67 177-183 55 Crooijmans et al., 1996
ADL278 138-146 48 Cheng H. H et al.,, 1995
ADL158 un 183-199 52 Cheng H. H et al., 1995
ADL181 2 174-180 50 Cheng H. H et al, 1995
ADL176 183-199 54 Cheng H. H et al, 1995
. #= 3! g

Table 2. Characterization of 10 microsatellite loci analyzed in Korean chicken.

Mtk Allelos No. Allele size(bp) Effect allele No.’ Heterozygocyte
Min Max 10%< 5%< (%)
ADL268(M1) 5 104 116 5 5 0.764
LEI094(M2) 9 248 284 5 6 0.862
MCW216(M3) 6 137 148 3 5 0.710
MCW295(M4) 5 91 103 4 4 0.751
MCW330(MS5) 3 269 289 3 3 0.637
MCW67(M6) 3 177 183 2 2 0.617
ADL78(M7) 9 113 125 2 6 0.687
ADL158(M8) 8 183 199 2 4 0.632
ADL181(M9) 4 174 180 3 3 0.670
ADL176(M10) S 183 199 4 4 0.756
Average 5.71 162.71 178.29 343 4.43 0.72

a : the no. of alleles identified in different breeds(http://www.NCBLnlm.nih.gov)
b : the no. of effective alleles are based on the average frequencies(5% <, and 10% <) of alleles.

Table 2 w2 ztzte] FAAE 2HA DNAFAZ EA) e e ol
AAE FAAY 28 548 £ doh $FE 4 FAARA F3AF £40M di¥
FAAE Hd 78787 UElle s 4 BEXHFAAEEZREH LEEE A KA o)FH
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&3] &-(heterozygosity)-2 0.617~0.8628 B gon ole A AdMe ol& BEAFAA
o] Wy o] w¢ teksitte AL BEFy ok YukFHOE AL AEE AF #
AR FA ] F8A4L BT o 7)1F ol HHREE JI3 FAHA BAY 2H §4U
O|FHFUTE 7]1F 02 FrHLee et al, 2004). AR} A& Y FHA EAZAME 06
ol4te] o]¥ AL L Hole FAATAMS)E A Aoz Atd F At} E=F A
) AHEE Fol7) As) AUH Aol B4 AHE 7ELE A 2¥HE KY
FAA} FAA FEH AEFAAT FiFe s B H9ol AAFEY FH £ A
& FAA BAZ A € 5 AE Aoz AZEc) AAJE AN Table 2)9|4 BE oF 7%
] primerdl] 9J3) AAF FBNA KA} AL AT A4 FAZ AL 5 UL AL
2 gddn

Table 3. Estimated incidental probabilities of same genotypes for two different animals.

Genetic marker(MS)

ADL268 LEI094 | MCW216 | MCW295 | MCW330 | ADL181 | ADL176

No. of alleles 5 9 6 5 3 4 5

No. of effective
alleles

(10%>) 5 5 3 4 3 3 4
(5%>) 5 6 5 4 3 3 4

Allele frequency

(10%>) 0.20 0.20 0.33 025 033 0.33 0.25

(5%>) 0.20 0.17 020 0.25 033 033 025
Provability of

Individual 0.07 0.05 0.07 0.1 0.17 0.17 0.1

identification®
(All of genetic
markers)

0.7x10™) | (3.5x10%) | (2.5%10%) | (2.5x10%) | (4.3x107) | (7.3x10%) | (7.3x10°)

a : Type Il error rate

Table 4. Results of DNA tests between tissue samples at postmortem and live animals.

Genetics markers (Allele type of Genotype)* Test for

: : Individual
Live animal | 1y 560 | LEI094 |MCW216|MCW295 |MCW330| ADLISI | ADL176 |[dentification

(Tissue sample)

ID-01 104 {110| 248 (250 137 | 141| 97 | 93 [ 269 1271|172 | 174 191 | 193
Sample 1 104 |110] 248 [250| 137 | 141| 97 | 93 | 269 |271| 172 {174 191 {193
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Genetics markers (Allele type of Genotype)® Test for
Live animal Individual
(Tissue sample) ADL268 | LEI094 [MCW216{ MCW295 MCW330| ADLI81 { ADL176 Identification

1D-02 104 | 1121248 250 133 {141 | 91 | 101|267 |277| 174 |176| 193 | 193

Sample 2 104 1112|248 |250| 133 [141] 91 [101| 267 |277| 174 | 176] 193 | 193 ©
ID-03 104 | 112} 246 (2501 137 {143 | 91 | 93 | 269 |277| 178 | 176| 197 | 197

Sample 3 104 | 1121246 |250| 137 | 143| 91 | 93 | 269 |277| 178 |176| 197 | 197 ©
ID-04 104 | 110|248 |250| 133 | 143| 97 | 101|269 |277| 174 | 174| 191 | 193

Sample 4 104 1110 248 (250 133 {143 97 {101 269 [277] 174 | 174 191 .193 ©
ID-05 108 | 112|248 |252( 137 | 143| 91 | 93 | 269 (277 178 | 176 191 | 191

Sample 5 108 | 112|248 1252|137 | 143} 91 | 93 | 269 {277| 178 |176| 191 {191 ©
ID-06 104 1110 248 |250| 137 {141 | 91 | 93 | 267 |279| 174 | 176} 191 | 193

Sample 6 104 | 110|248 {250| 137 | 141 | 91 | 93 | 267 |279| 174 | 176 191 | 193 ©
ID-07 104 | 112} 248 |252| 137 | 141} 97 | 105|269 {277| 176 |176| 193 {193

Sample 7 104 | 112|248 |252| 137 | 141| 97 |105] 269 |277| 176 | 176 193 | 193 ©
ID-08 108 | 110| 246 |250| 133 |142| 91 | 93 | 269 | 277} 174 | 178 191 | 193

Sample 8 108 | 110( 246 |250{ 133 | 142] 91 | 93 | 269 {277| 174 {178 ] 191 [ 193 ©
ID-09 104 | 118 248 [268| 145 | 147| 91 | 105|275 273|174 [ 178 191 (199

Sample 9 108 | 110| 246 |258| 137 | 147} 95 | 97 | 269 {277 176 [ 176 191 | 199 )
ID-10 106 | 110|246 [258| 137 [141| 91 | 97 | 269 277|176 | 176| 199 | 199

Sample 10 106 | 110| 246 (258 137 [ 141} 91 | 97 | 269 (277|176 | 176 199 [ 199 ©

a : 6 microsatellite, selected on the basis of effective allelesa

Ao FXo &He FHA At Z2be] & FFE(Yoon et al, 2002), =)
&% 2(Choi et al, 2003) 542 EolA Hrh 49 A F53 viksA A Aoy
YU FHo e FRA Y 71E HEE A8 54 FF £F00M A AR #
A A& HAshe Aol Fodth o8 s ¥ dFoMe ¥8 WEs} 5% B 10%
olde dYRAAE Hole FAARAE FET A2 Arsen 2z #2 #3
AHE HEeHe W HNZ g8 AV 993 59T AP E Ul d F e gES
F4 3 tH(Table 3). Table 3914 fA2 EAE &3 A A & YA oM AH-
AR 7 ] dstet FEDAAN AFE A8 KA 24 FHE @, #
249 B7REAG A A FEA wdel did FEAY Hrks 10set(QAA A + =
AS A NEE AT BAsGE, A2 E 23t BF AEE 33, 47
WAL A AAYEZ 5g oo 22& AFHstH PR AAZE S} =AY &
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o o] ABE lset2 3t Y2 T /HAE FAZ HHst lsetE T8 A
3 3, Table 39) ¥Pyo] wet f-32 W AALE AAst Hrstyet oW, AH-E #
Az} EA|= ADL268, LEI094, MCW216, MCW295, MCW330, ADL181, ADL176& AH-8-31 3
o EEE gy $ARS| 3ARE o 67171A Hole FAREAZ} vl FEEA &
£9 4 9 Aoz woEcth BF F34 2L 98 2 79 34 RAE Y
A7t sFe QBE B4 vjgn EAe) 285 Azt Hegog A A # B
T 4L 58 g4 §3 A AFL 0 Fodith B BYdA BE f3A BAE
AR §AA 2L T A M O AANAN BAT FAA4E £4 A7t FL3t
A UEME S8-& 0.05%(0.0005) A= 2 2T PAatA] o2 BEE BHoh AU AF
S YA E AX BN FYEE O B9 oF FES 9HH2E 0% Jto] € BF 2
AT AN E 6~7F9] FHA BA9 o] 3470 W) FHR BAVL F7H2 £4
g A% 7He8 A2 Ronh
Table 4 B AT AAE A2 BAE &3t A AAAA A Al
2 B A4 24 A 2239 13 713E AR olv] A oj¥e U &
e AN ARE A8 FAALA AAE vng Aot 1EY AYHES
11900 o|EERE 28 ¥ 7 AAERH FES AUz A AS 1714
SAANA Y 270 20A AAF F EAF A vlwsiden 4z AART AlRE
o A8 23 ZA3 gozXE YHY ANEES UE MAA AEE FAAZ A9
2 g HABA
Aufol A B /A 97l Alge FAAEA ARy A7 gEEA dAsa 3
BojFm glon g st oy BAF dde AAJeAN E4T 27
AL & 47} AUk mebA AR A FA2HAL AThet DNAS A H7L
= % olu AlolA 23 EAF 43A4E AR} Hlago 2N sRAY Ay
Qe Aoz g

A & Aol B NER 283= AR EXA(ZAAEA DNAYE F3A4 E4she
Mo gesto s A A Yehte §AAXES tUAE JR3}ste, A4t
2 A g ARZRE EAE FA4 FARPRE A FESI 44A A #F A
29 U A GRE 100% BHEY § dE FEAHl B FAA 7S AFSHA
= Aot

old Wa}, B A7E BHiy] §5 AN A2 RE EF FEH2E #YE B2
719 Y /A SRE PEsEY B, AS JRE Bhste FH FAA 2
9L Holdoy a9 el & ARE FEAY % FR AL F A= 77
7 QHAX ARE 2HY 4 UE HE $9 FRY FHE A 2 F AU AT
A7E B3 1A I AAY ADoA ooz HAHE A BAIE + 294
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A DNA(microsatellite)) & F¢ FHAEA 718 e GEFo2M AA A Ao Ueht
EAEAY B 2299 YAYPRE AEsle] DB AT & Utk 8 o s
l2de FUe) Adg 5 54 32E 5i) 4EHE ERAAHC Aeata 9aRe
AR Y A% FUE AFFL2A Y 59 2HE 4 25 $AIG 750 =

€ 0% 47 90 uehA o F BATHL Ao} e Holq Folu} &
2( 9Re) REo] XYY A¥)ozrH FHY 434 ZUYRY £ F 17) 2=

FAALY YRE NN A9 YD AAZHE SAE ASoNE 100% £
U 2HE AA ot A olHT BANAHE EQT Aol MG 4F AFoIA
QAR EF $5YOE 498 A% RE PIsod BePozA 7= A%
AFE AAshe A9¢ Wy 9UAY FRE AAAIE $Ho2NY BRE BE o
A4 GRE 27 Aye AEsvozAe ARE 9 & Yo

>

Ny g

7t5e AAAEL dutaog 45slE I=E B o|EES Feaw Qo T3
AACNA FAEA HFE s AA BAY So] 450 sty Tt AV e LRk
ST A HAS AT R0 HZ FAALY JYe] da] 451 Q). ojuj A}
5 FAREAE AW E5o wat oS ksl 2d 5o A e =&
E17] A3l Adg Al hy FAREAY FHAY B P BHs 3
EA FAAEAE BAHsH Aol Westh gty E d7E = g 94k 3
L AANE HF A2l M AE) ALY 4 AEE A §42 724 7190 A8EFE
Tr AR 2| (genetic marken)& 7)E317) 98 $YE ALY, FAYEIE 2U) A o A
T 300, U HAE A8 A AGoX 2818 5052 257 ATA 9 WA
THE RS =5 F A5 CAM BHE FH1RY L o)4F A AR A
€ fsl S AR F7IERE 2319 1058 EXo] BANAY. TR $AATAE
A 19U 1498004 B0 B3 @ 1029 YA DNA(Microsatellite :MS)2] 7]
MNE JEE o] &3AT Adg JBolM Uehd Zzte) gy SAAEA SARY B
A2RE Y dHRAAE 4 3700 Ho 128200 o) HPA LHEL 0.617-0.862
At FENGRAATE 229 g f23A vl 379 M8 Bgon o5 = 6709
FAABAE A3 AA AL YA S 100%0) 717+ FS=7 Ygd Aoz
FAR A

B A7E AdFoAN & V52 28 2944 FAANN 32 EAE A
3o, AR EEEZRE A4A A At AR E W] 9@ FHR
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