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Application of DNA Test for Individual Traceability in
the Brand Marketing of Korean Native Pig.

Choi, Bong-Am - Lee, Hak-kyo - Jeon, Gwang-Joo - Oh, Jean-Don
Choi, II-Sin - Park, Mi-Hyun, Kong, Hong-Sik - Jung, II-Jung - Kim, Tae-Hun
Yoon, Doo-Hak - Cho, Byung-Wook

Identification of animals has been used with an ear tag with dummy code and
blood typing has been used for paternity and individual identification in live
animals. Various genetic markers are different for breeds of pig and hence, it is
necessary to identity the discrete genetic marker in korean native pig. A total of
240 pigs were used to find korean native pig population specific markers that
expressed in population of korean native pigs. To identify the individual trace-
ability, 20 animals were randomly chosen and tested for a whole process from
being live to slaughter stages. The candidate genetic marker used in the study were
18 DNA microsatellites which were identified in pig genome. The number of
alleles of those DNA microsatellites ranged form a minimum of 3 to maximum of
6. The heterozygote frequency ranged from 0.44 to 0.69. Effective number of
alleles for each DNA microsatellotes were 2 to 4. By choosing 6 candidate genetic
markers among all, the traceability of individual identification was estimated as
accurate as 99.99%(p>0.0014), nearly.

Key Words : Individual traceability Korean native pig, Brand marketing, DNA test

S CLLEREE FEEES
wEeaEy FuaTe
PPy
o QEAZ, SAUGR FAPRATL



198 HEg- o3 - AT - 2AE - HYA - IE - FEY - YA - P - 25 2

I.M o

5L @A FU AA SF 2vlY 50% 7hrlo] AR‘e 8 FEA @¥d FFLe
A vl$ F8F HXE AAd Ytk 2 olH T FF 4v FRAE BFEL FH
= 2H]AY] FF4H Yo AP v&e) §F Ao nFA3) ApEs SFo g
AE Aol TR FAA 71F AMS FAd EAFIE A3l aH3 PAE 29,
FAA Q)0 digt +HE SFE A o) A g Ao F43) Fiks o
713 gl

olo) upe} £49) AN a9 glo] 2uRelA AN R £3TH) 98 847} EA)
34 gethe AHE AT A A FEstd BT oHEe) 728 aho B 4
At

FFE =] 4v B 4EFE e dEY AEs AR A& RE §FAY
X B FFE g E5E QY 71E9) E5F Wl 5& AP S 2 A
TZE AL Jer §F Iy FFAAM LF3A @S DNA vlAE 45
Hge] BIE £F EF 5 ZUHIY FA E59 F9& 930z Addy
Tt =¥& 7Igelx Utk Y9 Afole IBAR7IED AMSHAHOE HASIA &7
2 GFEE B =52 QBT o) AHE) Ui o] Hld FHE AnjzloA F
o] 7|&8 ESRO & AEAE EAAA =& /S 21 Qg olyE F 1A
o] delA B wf Sue] 5 AF 9A] FH 1FEA=Sr} FiEHT glony 53] A
HAE B8 IFES BA=S] 2 A8 ARZA) 43 /7] E Aol =98 A
o8 AZET. o)g o2 B FF(HA FAHY 1FHE /e & 1RIpA &
5 AdE AMe ANEFED) £ =F AW H ol 59 #5HAAAY JAE &
F 5E9 ZUEZ L2 YA A B A S T2 & Fubo) Qich
FAEQ AE FHo] 29 Agde AAE=E Ao FEHI} o|FolAe FAd
onf o] FPdA 17}k HA= E8o] A7t FUA ES 2 U502 FREeE 5
FETEEY 474 A7 o71H I Qe AFHolth HZdE ol ERAY 27 /)
A4 B otz FAE W FEdE A3 L4FNA € 2F PAE #F)9 44 Agd
%A TF ALY AL F e DA 34 ol 27H A Yok B3I £ A
BollA HF FEoERE doz Y] FHE FHHUE o8 L27ERHA AR &
€71€, DANTYA AN7|1e)e] £Yo] ¢ 4oz &89 7HsA40) g EThLee
et al., 2004; Lee, 2003; Seo et al., 2001). .
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b BEAES 50 48 ARt 2 Adsrt APHL e §3) 4F nRIHA 84
71207154 §71 B) Foet A2 o A 39F Fidel we €29 F=o @ A
H3 5ol APFH1 JYe RS FET 987 A ARG /715380 % EHEFFS
ZIREe 2 g E4HE AAA] AuiRiAlE A8 94X AFEAAE A F sk ATt
AFo] F83 AL R AR F o AR FHAAE 27ty BAE FAEY] E
F 589 27 MAAGE Adein) ddg ALl 7|6t BEE 93A 7Hed st 3y
o] & 824 7)€ E{lo] Wl$ AFE F A olHF 84 V|e2A ST KA
W @47] B3 BAHSNP's : Single nucleotide polymorphism)yg B3 /|44 whjo] A7
Ho oew dA 714 BHFHQ BA uhio g XA DNAMS : microsatellite)e] 7)X)
d FAAEE &5 KA 7ol AP QATH(Vignal et al, 2002; Fries et al,
2001; SanCrostoval et al., 2000). @W2}A AR IH7}712] BAHE E8 A4 5 3A
el Ao Y3 gio et xpEStE = AfRel g IS AFde AL &
Ao A&HQ MY FEF FHAA vl ToF Syt glon YA 48 A% 3
% 71€2A DNA ZALE B8 /1A 394 £4 71de 8] 493 uigte] € 4 Sl

O2tA B a7 IU AAHA JDolA Folzos wElss DNA oA 43 ¢4
£ 2439 ol& rtAE B3l AADANAY E50) =F & {FEHANA FFHez
AgHE 719 4RE Y HFE & Ae EEE AAA AAEHT

I. 42 % 4y

FAAEEE FE FAAEAY AYHHAIG 2S5 £48 93l 32F9 A=A
E B4 FASAT B =557]) A DAY AFA E4E AR =& F /-5
FH A AHE A5AM E4E FHAYE o] 83 A FAAR(FLYA AF)9 35S
sl 4 AY FHFLENE 231 10058 40 T3 $FEA NA s} =& ¥
%02 Hol A =579 94 95E HF A 94tA HA o FAAet
Z2F 53 TYAH ARAA AFEE AFE] A8 Y AAANA AT 2% A=w
o & AAAM AFHF 159 A8dA E43 {FAANY S viwsdch A=z Qo)
Al Fol3og U= 34 A FAAE £48 93l 29494 DNAWMicrosatellite
: MSYE E83AT. o] FAAY 47 93l 18F 7] Y MSE HA T o5 &
AARAENE 7FE3EE 3l FAAY JGE PrimerE FuU JE AN FE A%
3} g<Tabel 1>.

HA AR AAEE BEE= A4 DNAY §HAY B4 4L 3@A R o]Fo)x|
<t AA /4AE DNAE £2l3te 33, 42 7/IAE genomic DNAJA 74AE T3 &
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Uehlle 29144 DNA 98 3ZA)7]1 3Z¢ DNA B2 AF 47149 ZXE ¥
3 fAAYE BA5ln viAgoz EME old2ay FHE tXE FERIZ JP3A
MAY] TRUTE FA3he A2 o|FojArt A €Y W ZAA|F A9 genomic
DNA9] Z#j9} A= Millere] wHy-L F23} 4=8)3}9 cHMiller et al., 1988).

PCR Z-& W32 ¥33 ¥4 ¥ microsatellitese] 433 diy FAS 3718 BX 5&
328l £2 multiplex PCR-E 433191, Y32 microsatellites= @Y marker2A] PCR
< 339}t GeneAmp 9700(Applied Biosystems)ol|A] 2} whg-oleo] FaS 10y PCR
reaction© 2 3}1 ¢F 50ng template DNA, 20ng each primer, 1.25mM each of dNTP, 0.5U, of
Taq DNA polymerases(Promega)®} 144 10X PCR buffer mM(100mM Tris-HCI, pH 8.3, 500mM
KCl, 0.01% gelatin, 0.25% nonidet P40 and 20mM MgCL)-& ¢]&3} 95CH A 583 A vt
£2 A&t |, 94 Col Al 303, microsatellites markerol] @We} 53~55T oA 187, 72ColA
1222 353 WENEE AAStL v R o2 A7 v 72ToA 1083t AAjstod F
234ty PCR 3] & ZE AHE-E5-2 deionized formamide, loading buffer % Genescan 350-
TAMRA internal size standard®} & E§3}ed, 5% polyacrylamide genaturing gel #| %3 ¥
ABI PRISM 377 DNA sequencer(Applied Biosystems)E A}-838199t}. Genescan analysis soft-
ware(version 3.1)& ©]8-3}e] Zt PCR ©¥HES] A7E 339 H2A <5 H(Third order least
squares method).0. 8 ¥ 41&9 1, Genotyper analysis software(version 2.0)-& ©] %3¢ micro-
satellites loci'¥ NYFAAES Y FA71E FAAST Y F34 =771 MS
markero] W2 YHFY, F2H o] AX(Observed heteroztgosity) R WY FAA ¥lEE
MS tolkit s'wE ©]-§38t.2n £4d MS Fd e i A o] FAP(HT)L Nei
(1972, 1978)2] ¥}H-& %3] SAS PackageS AM&3t}.

Table 1. List of microsatellite markers used in this experiment.

Locus l‘h(:zi:?;);;i SizzzbSngc Annea(lig temp Reference
S0036 2 114-132 56 Brown et al., 1994
SW1695 2 160-210 58 Alexander et al,, 1996
SW902 3 188-210 64 Rohrer et al., 1994
50301 4 246-258 55 Archibald et al., 1995
SW2409 4 77-93 51 Alexander et al., 1996
SW4a4s 4 184-208 58 Rohrer et al., 1994
Sw2 5 83-119 57 Rohrer et al, 1994
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Locus ;lorz?:g;);z Sizzb;a;nge Annca(ling% temp Reference
SW71 6 gi-121 54 Rohrer et al,, 1994
SW205 8 144-160 56 Rohrer et al,, 1994
SW61 8 227-259 60 Rohrer et al., 1994
SW0070 10 260-294 54 Ellegren et al., 1994
SW1377 11 200-226 57 Rohrer et al,, 1994
SW874 12 189-217 54 Rohrer et al., 1994
SW225 13 80-112 56 Rohrer et al,, 1994
SW2616 14 150-172 60 Rohrer et al., 1994
SW510 14 148-158 54 Ellegren et al., 1994
SW1119 15 144-184 64 Rohrer et al., 1994
SW936 15 85-133 55 Archibald et al, 1995

. gz % n@

18%9) 29142 DNA AgelM AAE oF L vehle WHFAR 2d FFe
HW(Table 2) W E& A4t F2 85T Qe A F5o] T =R JdoAe
Aoz Pi 129 Qe APFHATL dehbe Zes USRI glen §44 FA
¥ 5 AYHA JiXe g 4471 2RHT Je Aoz EYIHUTG

metA AR #UE A FH2 BAE E837] g3 2o GFE Y KRR 2
e + e 2A4A DNA Ao thg £40] 712 a7Eo

Y F32e Z7]e 8lbpoll A Al 280bpE FAF U2 10% o3¢l LR g 7}
A P RAAES FA 2984 FAARAEANN BF 2570 23 5% o)Fg Hole
e 2970 AEE Yeigth ARtHo 2 AN 4EE A% F3A BAY /&4 @
9T v 71F o3 LANEE 71 FAA BA9] B 54U oJYHAEE Vg
FoH(Lee et al, 2004). @ AAHAA] AGANA EHE 18F9] 294A DNA f3d= £
o] | PHFUEE 0.54-0.68F UEIoD Bl F& o|FHYTE HAFI A 0.60 0]
29 JYHREE Hole KA EAMS)E HEY - 50036 T 1099Fo] Agdgjge
2 ALE & 3E Aeg HAY. BF ol ¥ FE HHERAAI} 37 o4 BeE
S0036, SW1695, SW902, S0301, SW2409, SW61, SW225 ® SW11199 . wlElA o] & 8% <]
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FAA BAMSE 53 AA /F2AY 248 F9E B AR AA 48 A3
AAE AR=r RE § 0E Aoz A4En

AR R4 2 E-E HB3] A8 /8% Y FAAE AE3te] Multiplex PCR
FY 5 Y 58S BY 7 UEF 99T 3719 Rd{EAT EEHe /A BX7L
ARHE 2ol vt & A7dA £48 AAHA D B¢ 2EHE oY £A
Ax7t A& 2%0A 6371 dddA TRAUD. FAA FA S B3 AYHAAE HY
3171 A8iA 4~670S] Wiy fAAE $EE B B4 B84 AAAM 7P wEAE A
o2 gddn.

Aoz 4 FEHE FAA A0 Azte] & FFE FF SA4E HolA €
TH(Yoon et al, 2002). & FF3 BIK3A AANA Feold dA] FH ©e A
#Y 1ge H8e A8 53 FF FEAN MR AR £AA A& dHs= 20|
F83ict ol§ A3 ¥ dFolME ¢ WEr} 5% R 10% o3 Y FAAE Kol
fAA BAE FED A2 AN 449 A FAAE H LU @ N2 o
& A7 $98 9T AT ved £ UE FEL FHSHUT Table 394 A
FEHE B FARAEC] INFH & 6747 Bole /AR BA7L i KA &8
2 F YT Ao Addrh 8 £12 4L A8 R F79 A BAE AT A
A7t sk AR £4 udH 40 £85E AT FAHeE HF AA H A=
A%RE B9 88 fAA EA) AL vfe FRET & EHAN BHE 2FMI, M2)9] &
Az A E 4Aste] FA2 24 T 3 A2 o AAAM B4 f3A9 4
237t FUSA e FEL 1%(p-001) F=E FHIR. 4R R} Fdd B
BEE AFE AAAE AR FAREEE B £ 27 GES 9PFH 22 0% o]
g A 2 ATAM ANE 6~7F9 FAA A9 viEo] 3~474 Wele /AA BA7}
F712 BN 39 e AR Ry

EZ AAY 43R AAHA FAF JE} =25 F HFE AY =F B 94
A5 A% d¥E AABATHTable 4). £4 A did A FolA 4vt2|e) A =
(ID-1234)E A% el £48 Frs Jdehiglen 48 AAE25EH =58 &
2zt A2 RE RS ZEE AE A 27IMNEE T AAT 249 NEE AHK
ow o] A FEFE Q& NAY A8E Y2 dB3te £ FHE v
2z} Atk A8 44 Y A%E FARI

4 Aol B AN 2709 A8 FAAEY 247t N2 gestA dAsta 9

= RA0)2 BAF glor g s g E4F dae A o AAYE B
= YA GEdM 24% 2o} A vehd AX)E ¢ F7F Ak B3 B3 g
o frHAA L Z3hek DNAS] HH7} 7Hed =5 F o= dAdMRR £4F #24F
BRI vimdo2H fAS ANARE A + € Aoz AddT
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2 A7 Axg 53 BE AAHA PN SolHoz wddsE KA BA(YD ¢
2947 DNA(microsatellite))& F& FAAEA 71HE FEFoZHN MAY YA ol
YJehe #8248 #48 Z20d¢ OAEIRE AEste DB ARE & 0. EF
ol § AlAYL e HAE A §F 5 F2E ¥4 REHE 2 EFALRA A
&3t YA o) g HAF £ ATFLEA A T 9A FHL AR F
AHE QM Al2dlT fAME 7150l £8E & AE Aoz A4Ed. A o £4
HZ L Aol Qe AAAANAN BYolu (IR e 2o THA AX)2=2RE Y
g 443 AR £ F 17) ARERE BAY fAARY PRE vind B¢ F
48 AAN=RE FAY Fole AY FUF FAAY 24 2HE A vk HHA
ol g FHANLHE =YY A5l AA 7] §F AFelA AN 53 fFEH2E
YUY ALY HRE AFSEH B4E F A% T B T BHAE FHA BA
N8E o153tn BNt B oF A4S 4 7AAvT /348 £4 24
9 Wol4 59 FAE 712 £ ol AF 717 I7t A4 BER R FY Y b
7189 A4 zA0| oozl FAY Y& ¥ho] o]FolF £ & AL AZEn

Table 2. Characterization of the 18 microsatellite loci analyzed in population of korean

native pig.

Locus No. of allelles Alleles size(bp) No. of effective allele® Heterozygocity
(Marker ID) « Min Max | 10%< | 5%< %)
S0036(M;) 5( 9) 114 130 3 4 0.65
SW1695(Ms) 6(17) 160 204 3 4 0.67
SW902(Ms) 3(12) 196 202 3 3 0.64
S0301(M.) 3( 6) 250 254 3 3 0.62
SW2409(Ms) 4 9) 79 91 4 4 0.60
SW445(Ms) 3311 184 200 3 3 0.56
SW2(My) 3313) 99 109 3 3 0.57
SW71(Ms) 4(13) 81 117 2 3 0.59
SW205(Mo) 3(9) 144 150 2 2 0.57
SW61(Mj) 4(16) 235 257 3 3 0.69
SWO0070(M; ) 3(16) 262 280 2 2 0.59
SW1377(M2) 3( 8) 206 210 3 3 0.54
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Lacus No. of allelles Alleles size(bp) No. of effective allele” Heterozygocity
(Marker ID) . Min Max | 10%< | 5% < 8
SW874(Mis) 213) 205 215 2 2 0.64
SW225(Mie) 4(14) 9 12 2 3 0.68
SW2616(Mis) 3( 9) 156 168 2 3 0.5
SW510(Ms) 4( 6) 148 156 2 2 0.44
SW1119(Mr7) 4(14) 150 172 2 3 0,61
SW936(Mis) 213) 107 11 1 2 0.63
Average 412) 159.56 | 17433 2.50 2.89 0.60

*The number of alleles identified in different breeds.(Landrace, Yorkshire, Duroc, etc)

®The number of effective alleles are based on the average frequencies (5% <, 10% <) of alleles.

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

Genetic marker(MS)

M, M; M; M, M; Mo My
No. of alleles 5 6 3 3 4 4
No. of effective alleles
( >10% ) 3 3 3 3 4 2
(> 5% ) 4 4 3 3 4 3
Average allele
frequency
(>10% ) 0.34 0.33 0.33 0.33 0.25 0.33 0.48
(> 5%) 0.25 0.25 0.33 0.33 0.25 0.33 0.32
Provability of
Individual
. . . a 0.1 0.1 0.17 0.17 0.1 0.17 0.17
dentification” | | 0 10™ | (1.0x10% | (1.7x10%) | 2.9x10% | 2.9x10%) | (5.0x10% | 8.4x10”
) . ) . . 0x Ax
(Single markers) ( )i ¢ )| ¢ ) )
A9 +3&8g)

"Type I error rate (Under the basics of 5% allele frequency).
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Table 4. Results of DNA tests between tissue samples at postmortem and live pig.

Genetics markers (Allele type of Genotype)®
; Test for
Live animal Individual

(Tissue M, M; M; M, M; Mio Identification
sample) ‘

ID-1 114 | 120 | 160 | 174 | 196 | 198 | 250 | 252 1 79 | 81 | 235 | 249

(1-n 114 | 120 | 160 | 174 | 196 | 198 [ 250 | 252 | 79 | 81 | 235 | 249 0
(1-2) 114 { 120 | 160 { 174 | 196 | 198 | 250 | 252 | 79 | 81 | 235 | 249 o
(1-3) 114 | 124 | 160 | 174 | 196 | 202 | 250 | 252 | 79 81 235 | 249 x
ID-2 124 | 126 | 182 | 184 | 198 | 202 | 250 | 254 | 85 | 91 | 253 | 257

-1 124 | 126 { 182 | 184 | 198 [ 202 | 250 | 254 | 85 | 91 | 253 | 257 )
(2-2) 124 | 126 | 182 | 184 | 198 1 202 | 250 { 254 | 85 | 91 | 253 | 257 O
2-3) 124 | 126 | 182 | 186 | 198 [ 202 | 250 | 252 | 85 | 91 | 253 | 257 x
ID-3 126 | 130 | 186 | 204 | 196 | 202 | 252 | 254 { 79 | 85 | 235 | 253

3-D 126 | 130 | 186 | 204 | 196 | 202 | 252 { 254 | 79 | 85 | 235 | 253 0
(3-2) 126 | 130 | 186 { 204 | 196 | 202 | 252 | 254 | 79 | 85 | 235 | 253 )
3-3) 126 | 126 | 186 | 204 | 196 | 202 | 252 | 254 | 81 | 85 | 235 | 253 x
ID-4 114 | 124 | 160 | 182 | 198 | 202 | 250 { 252 | 81 | 91 | 249 | 257

4-1 114 | 124 | 160 | 182 | 198 | 202 | 250 | 252 | 81 | 91 | 249 | 257 e}
4-2) 114 | 124 | 160 | 182 | 198 | 202 | 250 | 252 | 81 | 91 | 249 | 257 )
4-3) 114 | 120 | 160 | 182 | 198 | 202 | 252 | 252.| 81 | 91 | 249 | 257 x

* 6 microsatellite, selected on the basis of effective alleles.

N.&H 2

7}Ee AAAEE dit3os A53E ISE FoF o] BE @83a o =
AAAA AR AF5E A3l HA A Fol L5 foh Y A Feldf A
G AA UL A8 F2o2 HZ FAAFY 71Ye] e f&HT A ojd A
8HE FAA BX A HAS FF wge vj ¢ FstA E@= o A g =
€ £017] A3 A AR FM Y A2 BXY FAAY LE FFE £4349
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Ao A §34 EAE 4ASE ol ey BN & A7 A HAY 9
A 27 B AANE 2% Axgels AHE ST & ASS A FAR 2R 2
25 #94 B (genetic marke® MBI o5 F34 A §§ 154 24E 9
A FRHUT. FAARZE TR A EAY PPAD A A AS $ESHY 2
4¢ g8 A AA NFEELATL BHE FHAGLR 557 A BAY AFA
248 4389 5 F AEHANA BHE F348S o188 /A ¥ ojxe 7
2¢ 98 T HA F/IERE 259 2058 240 FANAD. FE 434 EAE
2] 2 H(Genome) Rl o] HuH 18F 9 A A DNAMicrosatellite : MS)2] & 714
9 AHE ol LA A HAAYTIN Uehd 224 g4 #2A EXe) 4AAY 2
427E 29 RPRIAE HL RN Ao AgeH YWY BALL 044~
0695 T FENLRAASE ZAzte) byt FAA I 2~49] HAE BYOM o)F F 6
A} F1% EAE AFsted AA BAE ANY HS S £ FHEE001)7} vehd
RAeg FAHUT

[=82A3Y : 2004. 3. 20. HE2E=EH4Y : 2004. 6. 1]
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