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Identification of Hanwoo Using 3'-tailed Primer Associated with

Single Nucleotide Polymorphism(SNP) in Melanocortin 1
Receptor(MC1R) gene

T. J. Kim, S. D. Park and J. I. Lee

College of Veterinary Medicine, Chonnam National University

ABSTRACT

To improve the methods used for the identification of Hanwoo, we performed a PCR using 3’-tailed pri-
mer associated with single nucleotide polymorphism(SNP) in Melanocortin 1 receptor(MC1R) gene. MCI1R
plays an important role in melanin synthesis and the SNP within MCIR was used as a target for PCR-

RFLP studies previously.

A forward 3’-tailed primer, which matches with the template DNA of Hanwoo but not with others(black-
haired; Holstein and Black angus) at the site of 594th base sequence, and one reverse primer were designed for
this study. When use this primer set, a size of 343bp was amplified by PCR only in Hanwoo, not in Holstein
and Black angus. This result suggests that the PCR using our 3-tailed primer would be very accurate, easy, re-
producible and economic method to discriminate between Hanwoo meat and other black-haired ones.
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At o] ofEd] HITole & AT
71221 Melanocortin 1 receptor(MC1R)E ©]-&
gk o] ol s AL Tk
MCIRE Hephde] stk 8l jHdE A5she
2 FEA2A H A e sh= phacomelanin

A = Ao 3koldli= eumelanin®] A4~
e 2l F8% 9Es FdetHCone 5,
1996; Vage 5, 1999). ¥frs=o A2 o]
A Azl EEe] wp AAEEdH 49
MCIR gene d7elxe A& Yehll= domi-
nant allele?! £7, FEATAL o A4S et
W+ frameshift mutation®! e, oJ8] 71X EAS
Uelll= el Al 7EA alleleo]  HarE|g]tt
(Klungland -5, 1995). 4 -5(2000)=> MCIR®]
PCR-RFLP(restriction fragment length poly-
morphism) markers ©|-8-3F 95 FHHS B
39+l PCRZ S%% MCIR genes Bsell8
I, MspIl % Acil A 7FH¢] A3 &4 A7
ato] -5} 2ol A Z47F T2 DNA band
pattern<- EH133I T}, o] WH-E o] d o] RAPDL}
SCAR el Hlate] Aghstar PgARl 4
A3 IS 4 JAT PCR F UHA] enzyme A
g IZE Aok sk HAREC] Ak A &
(2000)& AFFEA BsrFITF MspAllS: ARE-3h=
PCR-RFLPE ©]-&3to] 953 B} FE31e] 7
5 AANEIEE, 25% T 4%  metaphore
agarose gel-S ARE3ste] WHARFo] U A2
size®] band= H.o]A] & whdo] Ut

T A S(2001)& MCIRS] PCR-SSCP(single-
strand conformation polymorphism) 7S ©]-&
g S-S WENS BIsglEd, o WY
DNAS] =87 445 o] &3 b3 =
24 $H9-2} Holstein 7tol]l g sk 2fo]& Ko
T EE 5o]4Ql SSCP f-HAES gRlEkqit
o] RFLPo}= 9] Algh a4t Fagle] b
HelAl =dwio]l2 fdd FdAe] v3dAds
A3 HET 7 o, 3ol ARRE= poly-

acrylamide gel2] #|Z9} silver staininge] =

& b

oL

O

(3

Hol agarose gel®] #1329} ethidium bromide 344
of HlalA Alte] Wol Hejal, Eshy Bl&}
A A e A FolA] Hatal 53] Ad
/dol Wojx|= o] ATt EES EfEEel
Al MCIR =<iWie]7} Aol
o] gtrge] wjg} PCR-RFLP A4S o8&
g Wole} MCIR

RG] BAE AT, BHaslchloerg 5,
199; 7 &, 2000; A &, 2000; ©| &, 2000). &
3] A 5(2000)S GenBank(S71017)0] =¥ A
97 MEE 7122 o] 3% Holstein 2 Black
angusES] MCIR gene SA7IAMES A3 A
1049 opn|:=2kS A= codonoll A Holstein}
Black angus%S GGT(Gly)e] G71ME= o] Fo]
A o}, 9= GTGE T WAl G 97] skt
7} ZAold single nucleotide polymorphism(SNP)7}
Ao I8k

SNP= 3hke] 1717} deletion, insertion HE&
substitution=|©] YER= Z S 2 human genomeol]
A 7P B Wole] dRle R (Wang 5, 1998)
Aot} okze] /s flal B2 A7) o F
X351 ATHNebert, 1999; McCarthy<} Hilfiker,
2000). $-2i= oldl AF HIES 7|Z2E SNPE
S-S ZAage] IPAHS SISk primer A&l
835k 4= 9l& Zo® HI Guanine®] deletion
Ho] = 3H5-9] sequenceS HIEFO. R 3ol 3R
9] sequenceol| = “dH Ao} SREQl Holsteinz}
Black angus®] sequencedll= A=A = 2
mers?] tailS Eol o= DNA FZo] o]+
©JX]aL Holstein®} Black angusollAl& o] Fo]x]X]
L= primerE AT = & 4ol 19 mers
FolA 5%2] 17 merst FEXCZ bindingZ
o 9ot 397} opd sampleo| A= 2 mers7} 3
Z:ol| A bindingsh4| == g Zlo|th

pfu Z-> DNA polymerase 72 7% 3 —5'
exonuclease Z-go] o] 3 Zof] Abw Fo]x] o
= 719 primer7t 9= 73, proofreading®] 7|
o] tails ZepHE il DNA SHAZ
QO EZ 35 exonuclease 280 gl A
91 Tag DNA polymeraseS A&-3ttk o] pri-
merg ©]83sto] PCRE Al HW oA

—

— 898 —



Kim et al. ;

343bp2] band”} &<21=u, Holstein¥} Black angus
oAM= band7t ERIEA] ke Ao® 7|tHEY
o} wjebd o g o] PCREX §-9-9} Holstein,
Black angus®] 71'#o] 7Fs3Al Ht}. olo] X A
ol A= 3-tailed primer= A 3H9-2-3} Holstein
9 Black angusSollA sl A9E 48 3l
A Lolugit) 3 MCIR -Frax[Fel A 3
}\ﬂ UAﬂTorxqz}g]. 1:} UAH,] quz} a||e|eo] het-
erotypel 2 Ho Q= EEFQA Hereford(H4 2L
A B3 2 w2 B A 23
A= 3-tailed primerE ©]-8-8F PCR A37} o]g A
UER =A% 3] dolr gttt

o
oA EHEHALE WL FFo] E919 ;:
oA gzt 24 E3He] Holstein 2072,
7} kA3 AL Black angus 5], $HdgH 3
Ae] &9 20mbe], LEjal Hlalar o ® 2}
S}z o]l okl YAt Hereford 5vke]<}l £
N} shde] B3 JF9(9% 99 19

28 AR ske] Aol ALgatonk

) é O{N o

J_lé

fl rlg ot Y o

4

F”l

A
1=
B
2. DNA 22|

<502 FE|9 DNA & 2 AAE= Miller
(1988) 2] phenol/chloroform FEHWHe] dF-E
M3 AAIBIRaL ©]5 TE buffer(10 mM
Tris-Cl, 1 mM EDTA, pH 7.4) Z3&S Qo] A
FAA Sougme FEE FHISIY 2
DNAT 1% agarose gels AH&-sto] gR1sH3iT)

3. Primer

MCIR {-42}2] GenBank(AF445642)°] =%
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Identification of Hanwoo Using 3’-tailed Primer

e

S SESISITE Forward  primers 5-GCC
GCT GCT GGA GGC CGT G-3' (PF2men) =, re-
verse primer= 5-GGC CAG CAT GTG GAC
GTA GA-3(20 mers)Z AFg3IGEd], o=
GeneRunner™  softwareS AR&3slo] d7]ajdS
A1 =, $9(Bionics, Korea)dtol ARE-5HA T
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7} 50 pM primer 1u¢, MgCl, free 10 x PCR
buffer 5ug, 25 mM MgCl; 5uf, 2.5 mM deoxy-
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A EASFFE AUt & 50 245t
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Mg F9]e] 343 bp TS FH3GITE PCR
A3} Fig. 1914 ¥ A ghellM= 343 bp

Fig. 1. PCR amplified product(343bp) with
3-tailed primer(PF2mer) by 1% agar-
ose gel electrophoresis. M: 100bp DNA
ladder, upper and lower:lane 1-10:
Hanwoo.
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9] band7} Z2EAAIRE Holstein(Fig. 2), Black
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o] AA=ATHFig. 3 lane 1-5). FE S
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A

343bp -

343bp -

Fig. 2. PCR amplified product with 3'-tailed
primer(PF2mer) by 1% agarose gel
electrophoresis. There was no PCR
products in Holstein. M: 100bp DNA
ladder, upper and lower: lane 1-10:
Holstein.

343bp —

Fig. 3. PCR amplified product(343bp) with
3-tailed primer(PF2mer) by 1% agar-
ose gel electrophoresis. M: 100bp DNA
ladder, lane 1-5: Hereford(White and
brown), lane 6-10: Black angus, lane
11 : Mukwoo(Black and brown).
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Allele for brown (yellow) color
5'-GCCGCT GCTGGAGGC CGT G(T) -3
3. CGGCGACGACCT CCG GCA CAG -5

olymerization

Allele for other colors TG(T)-¥
5'-GCC GCT GCT GGAGGC CG
3 - CGG CGACGACCT CCG GCC ACA-5'

NO polymerization

Un-matching

Fig. 4. Mechanism of 3'-tailed primer(s) dur-
ing DNA polymerization.
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plateol] R 2 o]x] o} AFE A ¢FS 3-tail o]
7= AL g1ed 4 vk 3 —5' exonuclease
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