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Differentiation of Hanwoo and Other Breeds of Cattle Using PCR-RFLP and Allele-specific PCR

Seung-Mee Lee’, Woo-Won Lee, Gang-Rok Lee and Dong-Soo Lee

Veterinary Service Laboratory

Abstract

The melanocortin 1 receptor (MCIR) plays an important role in regulation of melanin pigment synthesis within mammalian
melanocyte. Mutation within the gene encoding MCIR was used for differentiation of Hanwoo and Holstein. To develop a rapid
and accurate method for the identification of Hanwoo and other breeds of cattle, we performed a single nucleotide polymorphism
(SNP) analysis in Melanocortin 1 receptor (PCR-RFLP method) and 8 genes of Hanwoo specific SNP and 7 genes of non-Hanwoo
specific SNP (muliplex allele-specific PCR). The PCR-RFLP provides a reliable and sensitive result for the identification of Hanwoo
and Holstein (sensitivity 100%), whereas it doesn't guarantee accurate result for differentiation of Hanwoo meat and imported beef
(specificity 70%). Another method, allele-specific PCR was proven to be more useful in generating high specificity (92%) to
differentiate Hanwoo meat from imported beef. But this method is required to be an additional measure in differentiation of

crossbreed meat.
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Table 1, Primer and Enzyme for PCR—RFLP

Nucleic lysis solution(promega, USA) 500 pLof Zo] 65T
305 ®-2-A]7] &, phenol/chloroform(1:1) 500 pLE Z3ls}
o] 12,000 rpmoll4] 3% F= YilEelste] TalAE A g
S AlZolS jsopropanol 600 pLe} &36lo] 12,000rpmollA]
55 A= Y4lEdste] DNAE IAAHTE &% DNA:=
70% ethanol® 23] A& & 65CoA 58 H= 7AxRsto] ==
gk 32} FHol aliste] 50~150 ng/pul FE= 3]k
—20ColA Hasglrt,

PCR-RFLPY

GenBanke] GE% 49 MCIR £219] €7] A9& 7|22
sto] primerE AASH S Bioneero] WS s o™
ARESE primer 2 enzyme2 Table 13} Zth PCR ¥ ¢
3] PCR Premix(solgent, Korea)E AME3}S™ template
DNA 1 pL, Z} 10 pmol/uL®] forward, reverse primer 1 uL
e Arpsha Bisie= 20 ¢ L7F HA 24830 5%
£ PCR thermocyclerS AR5} ow 38 954 587
F8 T 95T 30%, 55C 1&, 72T 1ES 35cycles =343t
T 72CollA 52Xt WHSAA PCRE ¢h=sHYith 53 PCR
AHEE 1.5% agarose geloflA 27|9-5sto] 4 It &
enzyme A2 2417t HF-3-8}0] THA] 2.5% agarose gelo] F7]
FEstol DNA AH-E 2RIkt

Allele—specific PCR

oo} Ma, 2| Ty] WAL 93 7S] @ Soly =
Zolmel 77le] vlake Holn zjolslsl EFE multiple
allele—specific PCR premix kit (solgent, Korea)E ©|-83|%]
o] AMEE gene ¥ 3> A, B type band size®} H|FR- C,
D type band sizet Table 22} Zt},

PCR HF3-Z 93l template DNA 1 g L, premix 12.5 uLE
A, B, C, D stripeo| ZtZ} Arfste] BHEHF4E 25 ul7}
A 2AsIF £Z&F2 PCR thermocyclerE AR5} o
=82 95004 155 denaturation 4=3] & 95ColA] 20%,
59TolA 40z, 72CoA 11t BHgSks S 35 cycle A
Algt & 727004 3E Hkg-Sle] PCRS A& 2.5%
agarose gelollA A7|FE580] AIE HAISHIT

. product Restriction
oligo name sequence(5'— 3) .
band size enzyme
MCIR F TGC CAA GAA CCG CAA CCT GCA CT
350 bp MspAl 1
MCIR R GGT GAT GAA GAG CAG GCT GGT GA
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Table 2. Gene and band size for Hanwoo(A, B type) and non—hanwoo(C, D type)

Band Gene A-type B—type Band Gene C—type D—type
1 LM371-1 501bp 501bp 1 LM215-1 422bp 422bp
2 FASN 449bp 340bp 2 UPK18-2 369bp 372bp
3 CBNU003 302bp 302bp 3 BR36 321bp 320bp
4 BR200 274bp 227bp 4 LM68 276bp 275bp
5 LM215-1 242bp 422bp 5 MGC 250bp 250bp
6 BR187 211bp 268bp 6 Caveolin 3 202bp 202bp
7 LM70 181bp 177bp 7 LM32 166bp 166bp
8 CBNU023 151bp 152bp - - - -
ZAup 2 =k Allele—pecific PCR
Fheel HIghY AfoloA RIEX0](0.3)5 YEl= SNP
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Fig. 1. PCR—RFLP standard marker, Lane 1 : MCIR standard mar

Lane 4 : Crossbreed DNA,
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Uelol 292 YR W <147 308 BN A
= Fig. 49] lane 4~6, lane 10~122} Fig. 59| lane 4~6,
lane 10~120]t}. A, B type PCR A¥}= Fig. 49] lane 4°JA]
A type®] homo 7l5== 0, lane 594+ 2, lane 694 35 &
Fom Fig 59 C, D type PCRY A¥} C type?] homo 7H7}
lane 44 4, lane 2°A] 5, lane 3°|A 47}& UfERfo] vIgH
22 WYE. olie Yo Wem| 56 WY A
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ker, lane 2 : Hanwoo DNA, lane 3 : Holstein DNA,
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Fig. 2, PCR—RFLP using MCIR gene and MspAl I in imported beefs,
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Fig, 3. Multiplex allele—specific PCR using 8 genes of Hanwo specific SNP(A,B) and 7 genes of non—Hanwoo specific

SNP(C,D)
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Fig, 4. Allele—specific PCR with Hanwoo specific marker(A,

beef A type, lane 7~9 :

B Type).
Hanwoo B type, lane 10~12 :

lane 1~3 : Hanwoo A type, lane 4~6 : imported

imported beef B type.

Fig. 5. Allele—pecific PCR with non—Hanwoo specific marker(C, D Type). Lane 1~3
Hanwoo D type, lane 10~12 :

imported beef C type, lane 7~9 :
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