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I dentification of Hanwoo and Holstein meat using M GB probe based
real-time PCR associated with single nucleotide polymorphism (SNP)
in Melanocortin 1 receptor (MC1R) gene
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Abstract : The melanocortin 1 receptor (MCI1R) plays an important role in regulation of melanin pigment
synthesis within mammalian melanocytes. Mutations within the gene encoding MCI1R have been shown
to explain coat color variations within several mammalian species including cattle. To develope a rapid and
accurate method for the identification of Hanwoo meat, we performed a single nucleotide polymorphism
(SNP) analysis in Melanocortin 1 receptor (MC1R) gene using TagMan" MGB probe-based real-time PCR.
Two specific probes (one for Hanwoo and the other for Holstein and Black angus) were designed. At the
5 end of 2 TaqManD MGB probes, 6-carboxyfluorescein (FAM) was labeled for Hanwoo, and VIC for
Holstein and Black angus. As a result, Hanwoo samples showed FAM-positive signal only, whereas other
samples showed VIC-positive. This result suggests that the TagMan” MGB probe based real-time PCR
technique would be very accurate, easy and reproducible method to discriminate between Hanwoo meat

and Holstein/Black angus meat.
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DNA purification

&0 ®HE ] DNARE 2 AAE Miler 5 [12]9]
phenol/chloroform FZ&WHe] 55 WA HAI5HY
22 DNA+= TE buffer(10mM Tris-Cl, 1mM EDTA, pH
7.4) AFEe Qo] A F-F A1A 50 pgml FEZ )
stttk 22 ¥ DNAE 1% agarose geb AHE-3te] &
sttt

Real-tme PCRE primer ¥ TagMan® MGB probe
MCIR 572 (AF445642)¢] 559H A4 576 7}
A& forward primer(5-GCTGGAGACGGCAGTCAT-3)

2, 617HA N4 633H7AE reverse primer(5'-
TCCAGCTGCTGCACCAC -3)= ARS8t 75 bpe PCR
55 ALhetaA stdvh ProbeR e -0 S
594Hd_7%H guanine?] 2<% dleles 143 FAM—
labeled reporter 1 TagMan” MGB probe(5-FAM-
CCAGGACACCGCCT-MGB-3)¢} guanine®] <2 8l=
dleeS 2143k VIC-abeled reporter 2 TagMan” MGB
probe(5'-VIC-CCAGGACACCGGCCT-MGB-3)E ©|&
3ttt Alldic discriminationl] AMS-El= 33 probes}t
5 nucdease assayoll ek W-4-2 Livak [10]9] 2J3] o]w]
Awd v} gt} o] primer set} probe sete Assays-hy-
Design service™ (Applied Biosystems, USA)E ©]-&-5}o]

40X assay mixE 1|3 T

PCRO 28t MC1Re &= % MI s

PCR uF3-& 9]3l] uk-g-2 template DNA 11.875 i,
40X assay mix 0.625 pl, TagMan” Universal PCR master
mix(2X) 12.5 YIE & 25 pul & 2314t} Red-time PCR
2 ABI Prism” 7000 sequence detection system(Applied
Biosystems, USA)S ©]§-3to 3= ¢l=d PCR 43
£ 95°Cof| A 10487} pre-denaturationdt 5~ 92°C, 15,
60°C, 1%-719] 297l & PCRE 40cycles 3 55Tt
PCR 3jo] 1t & ZA7}e] £4-2 SDS 7000 software
(Applied Biosystems, USA)E ©]&-3te] HAJ&3itt.
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o] IS Table 190 Vel St} o] A3}, 2 A
o ARg-E 27 prlmer 2 271 2] TagMan™ MGB probe
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Fig. 1. Genotyping of Hanwoo and non-Hanwoo cattle using
nove fluorescent MGB probes. After PCR, increase in VIC
and FAM fluorescence representing the presence of Hanwoo
and non-Hanwoo alldes, respectively, was mesasured. Hanwoo
(round) and Hereford samples (triangle) distributed only in
FAM-positive region, whereas Holstein (diamond) and Black
angus samples (large square) in VIC-postive regions. No
template controls were double negetive (small square).
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Table 1. Raw data of fluorescence intensity for alelic
discrimination
Sample VIC FAM

Han*1 0.233 1.595
Han2 0206 1.06

Han3 0116 201

Han4 0246 1.579
Han5 0.249 2599
Han6 0252 1.597
Han7 024 3599
Han8 0.189 2208
Han9 0251 1.589
Han10 011 2739 Hol20 1.008 1.072
Hanll 0267 1679 Her*l 0243 2627
Han12 028 1676 Her2 0.258 2.643
Han13 0267 2674 Her3 0.256 2.636
Hanl4 0252 1644 Herd 0109 1.851
Han15 0255 1702 Her5 0289 263

Han16 0.058 3.897 Her6 0.257 1.606
Hanl7 0265 2649 He7 0245 1795
Han18 0271 1656 Her8 0255 261

Han19 0139 1501 Her9 0.189 1.997
Han20 0263 2659 Herl0 0232 2572
Hol*1 0826 0977 Ang*l 1254 0.572
Hol2 0.8 0.66 Ang2 1772 0.633
Hol3 0772 0606 Ang3 1283 0.613
Hol4 1563 1636 Angd 1938 0.63

Hol5 0972 0649 Ang5 1244 0.669
Hol6 0.887 0.654 NTC*1 0.307 0.583
Hol7 0677 0688 NTC2 0239 0.58

Hol8 126 0643 NTC3 0266 0567
Hol9 1404 1317 NTC4 0281 0581
Hol10 091 114 NTC5 0248 0576

*Han: Hanwoo, Hol: Holstein, Her: Hereford, Ang: Black
angus, NTC: no template control

Sample VIC FAM

Hol11 0957 0.603
Holl2 1266 0.624
Hol13 1273 0.648
Hol14 0827 0.795
Holl5 128 0.646
Holl6 1279 0.687
Holl7 115 0577
Hol18 0654 0.623
Hol19 0611 1116

-2 Holgteino]u} Black anguse FAM dye®] &8 &
3L VIC dyed] #dvkS BT
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