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Division of Applied Animal Sciences, College of Life Science and Natural Resources, Sangji University

Abstract

This study was carried out to develop the breed-specific DNA markers for breed identification of Korean
native goat meat using amplified fragment length polymorphism (AFLP)-PCR techniques. The genomic DNAs of
Korean native goat, imported black goat and four dairy goat breeds(Saanen, Alpine, Nubian and Toggenburg)
were extracted from muscle tissues or blood. Genomic DNA was digested with a particular combination of two
restriction enzymes with 4 base(Mse I and Taq I) and 6 base(EcoR I and Hind III) recognition sites, ligated to
restriction specific adapters and amplified using the selective primer combinations. In AFLP profiles of
polyacrylamide gels, the number of scorable bands produced per primer combination varied from 36 to 74, with
an average of 55.5. A total of 555 bands were produced, 149(26.8%) bands of which were polymorphic. Among
the ten primer combinations, two bands with 2.01 and 1.26 kb in M13/H13 primer and one band with 1.65 kb
in E35/H14 primer were found to be breed-specific AFLP markers in Korean native goat when DNA bands were
compared among the goat breeds. In the E35/H14 primer combination, 2.19, 2.03, 0.96 and 0.87 kb bands
detected in imported black goat, 2.13 kb band in Saanen breed and 2.08 kb band in Nubian breed were observed
as breed-specific bands showing differences between goat breeds, respectively. The E35/H13 primer combination
produced four DNA bands distinguished between Korean native goat and Saanen breed. The is study suggested
that the breed specific AFLP bands could be used as DNA markers for the identification of Korean native goat
meat from imported black goat and dairy goat meats.

Key words : AFLP DNA fingerprinting, breed-specific DNA marker, Korean native goat meat.
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Identification of Korean Native Goat Meat using Amplified Fragment Length Polymorphism (AFLP) DNA Markers

o] TEA] =AZRE Zhz} oF 10 go] AJAE8F A FH 5o
YgEE G2 2wtk £ DNAE E£e]sto] ¥g Rass
o}, §-8-% < 4(Saanen, Alpine, Nubian 2! Toggenburg) 47}
FTS AU A da5AelM 4 1054 ez R E
A B E #)Fslo] genomic DNA B & 93t A|RR o]
&3tk

Ay

1. Genomic DNA 22| 2! x|

‘='E-| DNA9| 2al o M|

HE] genomic DNAS) & I
A= Miller %‘(1988)4 tly % AR A slo] )BT
=, 2822 5 goll 3ule] lysis buffer 1(155 mM NH.Cl, 10
mM KHCO;, 1| mM EDTA)E #7}8t & homogenizerE ©]
£-&5k] 13,000 rpme.2 A3t A7l g 3,000 ipm e 2 10
3 ARt AHE pelleto] buffer
1I(Tris-HCI, pH 8.0, 10 mM EDTA, 10 mM NaCl, 0.5% SDS)
4 mL¢} proteinase K(500 g/mL)& 3718k 65Col|A] 158

fr

lysis

7¥ vjekst & 6M NaCl 1.5 mLe} chloroform 4 mLE& A 7138}
o 14,000 rpmo)A] 1087 QA1 B2 8Ll ethanol2 A HE

DNAE TE buffero]] 83fsle] 2519t

2) gozHE DNAS 22| U HxA

303

g oF 5 mLZHE] genomic DNAS] & 2 AA= 3 &
(2000)2] "o wa} =Z3led )3k DNA= TE buffer
(10 mM Tris-HCI pH 7.4, | mM EDTA)ol| €131 7. DNA
FEE+= 260 nm2] spectrophotometer 2 UV &2k o8] &%

o 1

sgeh

2. DNA Zct U Adapter Ligation

Genomic DNA 2 pu g2 EcoR I, Taq I, Hind 111 % Mse
I(BRL, Germany) 47}%] A& &AZ 72} 2284 28310
7 AT EAE S unitS Hrlsted H2E BH7)l 25407 e
E 23T 2 37T 65Tl 4A)17HEt w31 A
5t TF2 2.5 volume?] ethanol& #7}sked —70°CoA] 14]
B AAHAIZI AL 14,000 rpmolA] 302 E<F Wl st
@E DNAE HAAZh 24" DNA= 5~7 pmol9]
double strand adapter9} 1 mM ATP % 1 unit T4 DNA ligase
Hrrete] #F Fo)7h 50 w7t HEE 29 3 370
A 3A17F ligation A]Z]th Ligation® DNAX TE bufferg 3
7¥ske] 1:109] H]&2 3]A8ke] pre-amplificationS 93+ A
22 Apgakeh

o)z A

mZi (R

[e]

=

3. PCR
12} PCR GeneAmp PCR System (Perkin-
Elmer Cetus, USA)S o] &3t t}-&3 & ZAdtoA 4
AT = dle e mL tubeol] EAN 5 4L, AFE

Table 1. Adapters and selective primers sequences used for AFLP analysis in this study

Adapters

Primer sequences(5' to 3')

EcoRl-adapter
For strand 5'-CTCGTAGACTGCGTACC-3'
Rev strand 3-AATTGGTACGCAGTCTAC-5'

Taq [-adapter
For strand 5'-GACGATGAGTCCTGAC-3'
Rev strand 3'-CGGTCAGGACTCAT-5'

Hind Ill-adapter
For strand 5'-GACGATGAGTCCTGA C-3'
Rev strand 3'-CTGACGCATGGTCGA-S

Msel-adapter
For strand 5-GACGATGAGTCCTGAG-3'
Rev strand 3'-TACTCAGGACTCAT-S'

E01

E35
E38

TOl

HO1
HI11

MO1
M1l

MI12 :

M13

: 5-GAC TGC GTA CCA ATT CA-3
E32 :

5'-GAC TGC GTA CCA ATT CAA C-3'

1 5-GAC TGC GTA CCA ATT CAC A-3
: 5-GAC TGC GTA CCA ATT CAC T-3'

1 5'-GAT GAG TCC TGA CCG AA-3
T32
T35 :
T38 :

5'-GAT GAG TCC TGA CCG AAA C-3
5'-GAT GAG TCC TGA CCG AAC A-3
5'-GAT GAG TCC TGA CCG AAC T-3'

: 5-GAC TGC GTA CCA GCT TT-3'

: 5-GAC TGC GTA CCA GCT TTA C-3'
Hi12 :
HI3 :

5'-GAC TGC GTA CCA GCT TTA G-3
5-GAC TGC GTA CCA GCT TIC T-3

: 5-GAT GAG TCC TGA GTA A-3'

: 5-GAT GAG TCC TGA GTA ACA G-¥
5'-GAT GAG TCC TGA GTA ACT G-3'
: 5-GAT GAG TCC TGA GTA ACA T-3
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2] <13

04 o2 F 8] A] A
2" one selective primer 2} 75 ng, dNTP 2} 200 zm, 10 x
PCR buffer 72]31 Taq DNA polymerase lunitE = 7}5}a]
PCR 1} 20 pL2 2339k PCR ¥He2 F % 9
4T oA 387k pre-denaturationS- Al A1 3 t}-S- denaturation 9
4CollA] 1, annealing 56 Tl A 18, extension 72CollA] 15
te] cycled % 303 ¥HE-GH & vix|eto 72°Co|A SR
extension A7l T3 TE buffer2 108} 3] 4 35le] v}-& 714 &
oA Th 22} PCR SERM-2 12} 2 E21E 5] 2 4L

o] two selective primer z} 10~30 ngE A 7}5}ed 13} PCR

O o O &
sAE &

(a) AFLP template preparation

Whole genomic DNA

228 A 43(2002)
W33 T 2gslick whez712 touchdown PCRH
< o]-83le] 94Tl A 30%, 65T ~56T (3] 0.7CH 7+A)d]
2302, 72Tl A 6027F 123] A A % annealing 58 56T
oM 3022 13te] F 2438 wHE S8)5l¢t). PCR 2%
A& 6%9] denaturing polyacrylamide gel(29:1) 7)< =
S % 1,800~2,000 voltol| 4] ¥ 1.5~2A1 g 7|9 S8}o]
DNA @& #2]3t o2 silver staining kit(Bioneer Co.)E
HH5te] DNA band& &8tk £ A79] AFLP B-40)

AH8-gF A $FE A9} adapter D selective primere] sequencel=

Msel adaptor
L T O T B

AT

[T N

Restriction enzymes EcoRl adaptor
(50 and EcoAl) T TTTT
+ and N
DNA ligase . -
L el
Ecofl cut
E N T 1T T T T T T T 77T T T 717 T T T T
. 3 AAT T C
CT T AA G
3 O U N N S / { S NN WO U WU SN (SO VS NS SN ST WO AN R N | \ L
Vs adaptor EeoAt adaptor
T ] TT T 1777777
G AATTG
CAT [ ‘
N N O T O I O | LN T I
T T T T T T T T T T T T T T T T T T T T T T T
[ G A AT TG
oA T C 1T T AANL
[OE TN NS N NS 0N U SRS AN NN NN SO OO G SO NN NN FNUN NN NN SN SO NOU SN NN NS N S N NN N
(c) Selective amplification {one of many primer combinations shown)
. .
Msel primer 1 i
T T T 17 T 1771 T
G I A
B
S TTTTTTT T T T T T T T T T T T
G o CAT C GAGAATTG
COAT G TA G CT CTTAAC
fc ST SN VRS VRN NN SO SN JUNS AU NN NN NN JUN (N VOO SN NN (U O N N SN SN NN T S N U SN S N
C GAGAAT TG
F S NS S NSRRI SO U SO JOOOE S N

Fig. 1. Schematic representation of the four basic steps of AFLP
Genomic DNA was digested by restriction enzymes and adapters we

EcoRl primer 1

[ S——

technique : digestion, ligation, amplification and gel analysis.
re ligated to the restriction fragments. A subset of the ligated

fragments was amplified by PCR using primers with selective nucleotides at the 3'-end. AFLP fingerprinting patterns were visualized

by running the amplified products on a denaturing polyacrylamide gel.
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Table °“ Jebd L o]} o] 2 AgelA] o83 AFLP

=&)5le] Fig. 1o #AA8IAT)

= AeEELas Al

T PCR 7|45 o] &3 A2 F4A AEEHes
.1 AFLP 7]®-& genomic DNAZ A 3+E A Qx| F-¢] Wiwr}
VEQrare cutting) A|TEAY ¥} H&
AFEAR o)F HUgt F 1 DNA WHEY FES
adaptor® FEA|3}31, EAF-92] DNA 97 1M L& }%2
“ 1243 primerE PCR primer & A}&-3}o] E3) #|%
o Q& AAdE DNA @& ZZXA7 & o

I’NA band z}o]& &, FF U QA7 vlw B438l= 7]
JEHVos et al., 1995). AFLP ¥4 &of o] &% & primere
i daptere} A& F A Q12799 ArINE T FE3taAl st
% DNA T k& Ueho] 2~3 bp F7IM AR FHE
150)=1, AFLP Z&%8 -2 primer sequence 3=of|A] o]
19 @71 de] 2% SR et AT ME 3 W
to] Wo| R g AVIMES] $E 1~35 AHdsto FEHE
ONA @ o] 708 248 5 =l AFLPI| ofstod A
3% DNA ©H 2 oF 50~1007] 2 F3 =1 2dvk whelA,
\FLPE RFLPZ: AZ3}7] o]#l$ genomeo) AFE A
AX| 59| Wlol g B} o] F&sta gol3tA E=E 4 Avh

B Ao A= 4bps} 6bp2] A H-2E Zte= Mse 13} Taq

12] 31 EcoR 13} Hind 111 4&F-9) A EA4LE A}&3lo] o)
At E A9} primer 23F o wWE AFLP fAx; A &2
d g vlm BAsATh Fig 2& 2] vt A
Sdr D 4559 {85 ¢ 4A(Saanen,

(frequent cutting)

N

I

=
25 P

o
s
\lpine, Nubian 2 Toggenburg) 2 £E] FZ3%F genomic DNA
Z Hind 119} Mse | AgE4L2 dotet o2 MI2/HI2¢]
«elective primer Z28¥ 0.7 FEZ 3 T A7) °§ %’3]-0% &3
INA 2§38 HolFa glvk 23|n
Mse 17} Taq | 28] 1 EcoR 13} Hind 111 Zﬂ?ﬂ}i = z}7}
5] 8-8le] A3t e M11/T32¢} E35/H13 primer 2338 <
& %23 DNA band g2 2] < 0.2~1.0 kb HY oA F
3 I 7RAI 7R} A2 Arol gt DNA band pattern 2, 7H
HejF AFLP #74) A& o] A2E
3w Age] @GN BE vhet o] AREL
primer 2330l whel o]l DNA R &ddE Hehde
H MI12/H12(Fig. 2)&} M11/T32(Fig. 3) primer 2882 &

4 2= FEL oe AAHRelE BoFa o
E35/H13(Fig. 4) primer 2832 A= 5 U £ 25

ol ZFEA o7 Z28H= DNA band7} 89151t} =, Fig.

NUB TOG

KNG IBG

SAA  ALP

M(kb)
1.0 —

0.7 -

0.6

04 -
0.3 -~

02 -

Fig. 2. Comparison of AFLP fingerprint patterns using a
primer combination M12/H12 in Korean native goat(KNG),
Imported black goat(IBG), Sannen(SAA), Alpine(ALP), Nu-
bian(NUB) and Toggenburg(TOG). M : Molecular size marker.

KNG IBG SAA ALP  NUB TOG

Fig. 3. Comparison of AFLP fingerprint patterns using a
primer combination M11/T32 in Korean native goat(KNG),
Imported black goat(IBG), Sannen(SAA), Alpine(ALP), Nu-
bian(NUB) and Toggenburg(TOG). M : Molecular size marker.

4ol A Bi= npe} 7ro) oF 1.0 kbeo} 0.65 kb= ML 4, 7

4 2 AlpineFo)] #E# o2 A sl= v SaanenF
= 1 80| A A Lk NublanJJr Toggenburg %
AE A )29t band7} VEFETE 23 0.78 kb band 9]
oA = AR ZE TRA] ] A AEHAoY
SaanenZFel M= 8 1 Edo] A=A okr) wWIh= of
0.8 kb band+= SaanenZ 7| A A= 2F A& 1 Alpine
Zoll e 1 A Re] iAo A ZAhe 0 9 g
FEAME He A=A gk kA A S A
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SAA NUB  TOG

KNG

ALP

Fig. 4. Comparison of AFLP fingerprint patterns using a
primer combination E35/H13 in Korean native goat(KNG),
Imported black goat(IBG), Sannen(SAA), Alpine(ALP), Nu-
bian(NUB) and Toggenburg(TOG). M : Molecular size marker.
The arrowheads indicate the breed-specific bands.
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DNA A ZFd= ES
Aart #83F daEve §89 FdSdas f34
A#AE | 7

g, AAEE s

ALFF| AFLP |

E29 10279 primer 283 o whE AFLP bande] 28 &
3 84 £52& B wd A= Table 20 AAISHALE %
aviel AZad o] AFLP band 2882 2F 0.2 kb~1.0
kb ¥¢jolA] A2 DNA bandZ 7} Fo.2 10Z59] primer
Z&88 71ed HI2Z/MI2, T32/M11 2 T38/M13 primer
oA ztzt HaReg 747, 67 E 627 o=
AFLP band7} 725 vk E35/H132F E32/HI1 primer
o] AFLP band4: 247} #t 36719 2742 718 2
VeI A& A4 & 555709] AFLP band&

COfNoal N
o % rlo o%

P o)
FITE
A& ¢ 9d9lony o] 7} 14971¢] band7} polymorphic
3t band 2 1% 31 7t primer 2319 H AFLP band®)

do ®

FE 555702 79 T4 71E F8-F9] 524~53.87) K
o} ohh B 9 bandEol AEHUCh g thE A band
o] & primer ¥ ol wpel 9~247) 2 thFEtg om ot
t}8 A bande] e 1497) 93 o] #& ZTE= Ajmone-
Marsan 5(2001)0] 7Z&52] primer %33 & 0|3l Ita-
lian 77 PAEFNM Eng P 31.3£7.370(22~3970)<]
T34 A band FRUF= A oz e AFgkolqity. a8
Aehitekel AFLP o134 wl&2 E35T38 2 olA 42.0
% 7MY B FES B W T38MI3 primer 2332
16.0%5 7} g 42320 AFLP T84S B3ion Agat
oro] WH U}HLL 26.8%2A £UTYH 29} 7B 8839
202%~253% Bt} tha L Wol4d g Bk @, B o
9] o)) 8k A= Ajmone-Marsan 5(1997)0] HolsteinZo]]
A B3 g $E 22.0%9 o9 AR 23E 2ol o]
E A E A0} primer 2342 /15 EE2] AFLP 03 &4
o Wi f&E Aew sdiEch ¢, Ovilo F(2000)°]

Iberian pig £Z 1455 WY& EcoR [/Mse ] AFEAZ

Table 2. Level of polymorphism and fingerprinting pattern of AFLP markers in KNG and other five goat breeds

No. of total bands

No. of polymorphic bands

Primer Percentage of polymorphisms
combination KNG IBG SAA ALP NUB TOG KNG IBG SAA ALP NUB TOG KNG IBG SAA ALP NUB TOG
E32/T35 58 53 55 55 59 52 19 12 11 10 12 7 33 23 20 18 20 13
E35/T38 57 58 48 53 62 65 24 17 13 19 19 22 42 29 27 36 31 34
E32/H11 4 47 42 59 45 38 12 10 7 15 7 5 29 21 17 25 16 13
E35/H13 36 34 39 36 34 45 9 7 9 7 8 8 25 21 23 19 24 18
T35/HI12 59 52 56 44 51 42 13 11 12 16 13 16 22 21 21 36 25 38
T38H13 48 43 41 38 43 40 1m 9 8 11 6 12 23 21 20 29 14 30
T32/M11 67 57 59 66 64 60 24 16 15 19 12 12 36 28 25 29 19 20
T38/MI3 62 60 65 55 59 58 0 9 7 9 13 9 16 15 11 16 22 16
H12/M12 7465 72 68 65 71 5 9 9 15 10 13 20 14 13 22 15 18
HI3/MI3 52 55 61 60 356 59 12 11 15 14 12 15 23 20 25 23 21 25

Total 555 524 538 534 538 530 149 111 106 135 112 119 269 213 202 253 207 225

Mean 555 524 53.8 534 538 53.0 149 111 106 128 117 11.9 269 213 202 253 207 225

Polymorphism(%) was derived from polymorphic bands divided by total bands.

KNG : Korean Native Goat, IBG : Imported Black Goat, SAA : Saanen, ALP :

Alpine, NUB : Nubian, TOG : Toggenburg.
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2k T 12709] primer 283 S o] &ste] F 1,7337)9]
AFLP bandE ZAZ&slw o] 7120 ttd 2 band7b 10670
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