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Association of Genetic Missense Mutation and Economic Traits
of Leptin Gene using PCR-RFLP in Korea Cattle(Han-Wo0)
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ABSTRACT

The identification of the leptin gene in 1994 and it's adipocytes specific protein leptin has provided the first
physiological links to the regulatory system controlling body weight and fat deposits. The meat tastes is
mainly determined by quantify and quality of triglyceride stored in adipose tissue. This study was conducted to
analyze genetic characteristics of Hanwoo leptin gene and also to investigate the association of DNA marker
with some economic meat traits for Hanwoo.

The leptin hormone gene polymorphisms were identified by digestion with Kpn2 [ and Msp [. Slaughter
weight(SWT), slaughter percentage(SP), longissimus muscle area(LMA), beef marbling score(MS) and back fat
thickness(BF) were compared among three genotypes by PCR-RFLP and showed significant differences
among genotypes. PCR-RFLP(Kpn2 ) were detected significant for SP, MS and BF. The allele was associated
with fatter carcasses and C allele with leaner carcasses.

(Key words : Hanwoo, Leptin gene, PCR-RFLP, Marbling score, Meat quality)
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leptin ©] -9~ T8k S Sfal Qlrkar Kl
a2 ) e m™(Blache 5, 2000 ; Delavauel 5, 2000
; Ehrhardt 5, 2000), leptin®] S=<=ol w2} A=
AFFe] A= A 243 2o o
YA ZA AR AL v Aos deA Qlth
leptin T =10] olejgh A% 542 Aot
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W SAell Avte $H fAEA L] 7
S AAEkE Tk Jiang 5(1997)F Kennes %
(2000)2 =] =2 FF JH leptin F#}
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BAPAGEAY A, 4 SAHe] AHA
S Btk 53] Lol leptin AR
exon 2 A SNP 9|7} WA Aol w9
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12 missense mutation®] PoJi= O = leptin
A2 AHES] Z42Ee] polymorphismel] whe} #1173
wo] leptin®] 7154 Wstel - defxl gy
= Zo=® Buskal 9 th(Buchanan 5, 2002). gk
T Fel A Agoiatel dHE s SEA
Axtz 4H 7 leptin A2 exon 2 F-9]9]
PCR-RFLP (Kpn2 7 Msp J) @& EAS ¥4
st o]E E=AIFAY mA= S avE
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1. 3AIH

WAl ol g FAARE EAYH S

B8 39 313F, 322F FHFRS Hu 228

Adk & gNS APF 5] Genomic DNAL]
g 2 GA= Miller 5(1998)2] WS dF-
Ysto] g AAsNoH, 2l¥ DNATE
TE buffer(10 nM Tris-HCL pH 7.4 :
EDTA) &35ttt

1 mM

i

2. Genomic DNA 22| SMXte 24

AHZ PN Ao Genomic DNA 2] L
A= Miller 5-(1998)] WS dF WA}
o] 333l £ ¥ DNA:= TE buffer
(10 mM Tris-HCI pH 7.4 ; 1 mM EDTA)°| &
sjato] 4o ARgSR3TE

Bovine leptin gene®] 7141 <¥E(GenBank Ac-
cession No. U503615)& A= 3dfo] Z42te]
A agr2 A= e siteo] primerS Table 1
o vrebli Tt

PCR(Polymerase Chain Reaction; Saiki 5,
1998) ¥H3-S ¢J3lo] Template DNA 100 ng,
Taq polymerase 2.5 unit, 25 mM dNTP 4y,
sense primer 10 pmole 1pf, antisense primer 10
pmole 1pf¢, 10x reaction buffer 5pg 2 & o]
252 HArkske] & 50pe0] mixturesS =4S}
o] 94°C [A] 10% &<t pre-denaturation - 94°C
1% 5 #Hel i3t annealing <% 61°C Kpn2 1)
55 Msp [)ollA 45%, 72°C F-7F 353] Wk-3-A]
71 % 72C |4 103 “5<F final-extention 3}t

PCR F3ol5- 4l 7|7} €l PCR-Products
100 Z7ke] AZFEA(Kpn2 [: MBI Fer-
mentas, Msp [ :Promega, ToYoBo)= 55C - 37
T 1A TF S eds] Add v A Zith 4
@ DNA oS EIsh] 93kl 5% pol-

Table 1. Primer Sequence and site of leptin gene with cattle

Fragment Primer sequence Location size(bp)
5'ATGCGCTGTGGACCCCTGTATC3

OB amp 1 1108~ 201 94
5TGGTGTCATCCTGGACCTTCC3'
5'AGCAGTCCGTCTCCTCCAAACAGAGS3

OB amp 2 3004~ 395 392

5'GGACTTTGGGAAGAGAGGCCTTCA3Z

<F) Primer 91 %]:= NCBI database®ll 5=% 2 leptin gene(dkb)oll <73k Z <.

(Genebank acc. no U503615 : R.L. 1996)
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; PCR-RFLP of Leptin Gene in Hanwoo

Eﬂﬂr% Adarz ddst %Xﬁ}ﬁé‘ﬂ] o &t
AS el Msp 102 A3 Ai(Fig. 2).
EH Afdz 38 JFAE 7 A A
% 90 bp9) band YFS Hola glom MY}
m«l Olfﬂﬂﬂzﬂa 7E 7RA ] 785 90 bpet
50 bp 2 40 bp2] band E& Y-S W)
Z}zke] PCR-RFLP Z3 1o)X leptin gene
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Table 2, 33 2t} AFEA Kpn2 122 A&
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TTEY HlEE 05602 #zEAon Msp |
o= Aeg A% MME S Rk

o £ M
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500bp- -

94bp
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Fig. 1. A 5% polyacrylamide gel displying a
Kpn2 I restriction digest on an am-
plified portion of Hanwoo leptin exon
2. Lane 1, 100bp ladder, lanes 2, 8
are CC, lanes 3, 4, 5, 10, 11 are CT,
lanes 6, 7, 9 are TT.

12 34567 891011121314151617

500bp

100bp

Fig. 2. A 2% agrose gel displying a Msp I
restriction digest on an amplified por-
tion of Hanwoo leptin exon 2. Lane 1,
100bp ladder, lanes 14, 15 are MM,
lanes 1, 2, 3, 4, 8, 9, 10, 11, 12, 13
are Mm, lanes 5, 6, 7, 16 are mm.
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Table 2. Genotype and gene Frequencies of
Kpn2 I polymorphism in leptin gene

Genotype Gene
Genotype Frequency Frequency
cC 0.05( 11) C =024
CT 0.39( 89) B
T 0.56(128) T =076
Total 1.00(228) 1.00

Table 3. Genotype and gene Frequencies of
Msp [ polymorphism in leptin gene

Genotype Gene
Genotype Frequency Frequency
MM 0.20( 45) M = 035
Mm 0.31( 70) — 0.65
mm 0.49(113) m= v
Total 1.00(228) 1.00
o] W= 031 282 mmEe HEE 049
2 7 =3
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Table 4. Least square means of economic traits on the genotype(Kpn2 ]) in Hanwoo.

Geno type SWT'(kg) SP*(%) MS® LMA*(cm?) BF°(cm)
Mean 302.66+4.80  56.65+0.29 1.97 +0.67 75.18 + 0.64 0.73+0.05
cT 297.36+861  56.00+051*°  1.20+0.40° 75.30+0.35 0.66 + 0.09°
cc 306.38+3.16  57.11+0.19°  2.35+0.15" 75.32 +0.86 0.79 +0.03"
TT 304.23+265 56.85+0.16°  2.36+0.12° 74.93+0.72 0.73+0.02°

L SWT : slaught weight, ®SP :slaught percentage,

backfat thickness.

¥ MS : marbling score,

*LMA : longissimus muscle area, °BF:

® Values with different superscripts are significantly different(P<0.05).

Table 5. Least square means of economic traits on the genotype(Msp [) in Hanwoo

Geno type SWT'(kg) SP*(%) MS? LMA*(cm?) BF°(cm)

Mean 303.20 + 3.58 56.92 +0.22 2.38+0.17 74.97 £0.98 0.75 +0.04
MM 300.01 +4.42°  56.92+0.27 2.63+0.21 74.86 +1.21 0.75 +0.04
Mm 300.25+353*  56.97+0.21 2.21+0.17 74.44 +0.97 0.72+0.04
mm 300.35+2.78"  56.86+0.17 2.30+0.13 75.61 +0.77 0.78+0.03

1 SWT : slaught weight, %SP : slaught percentage,

backfat thickness.

¥ MS : marbling score,

*LMA : longissimus muscle area, °BF:

® Values with different superscripts are significantly different(P < 0.05).
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