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Effects of melanocortin-3 receptor gene A167T on the body weight trait of Beagle dogs
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Abstract

BACKGROUND: Melanocortin-3 receptor (MC3R) gene mutation is an important factor in weight gain.

OBJECTIVE: To analyze the relationship between MC3R gene mutations and body weight traits in Beagle dogs.

METHODS: The blood samples were taken from 112 Beagle dogs, and their body weights were recorded, then their genomic DNA
was extracted. The A167T site of MC3R gene was detected by the methods of AS-PCR, and mutant-type MC3R gene was
sequenced. The relationships between MC3R genotypes distribution and body weight were observed.

RESULTS AND CONCLUSION: The A167T site of Beagle canine MC3R gene was found with two alleles A and T and three
genotypes AA, AT and TT. Statistical analysis showed that the base substitution of T167A had significant influence on canine body
weight (P < 0.05). It suggested that MC3R gene mutation can lead to a significant increase in canine body weight, which can be

used as a candidate gene for body weight labeling.
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TagDNA 4. pMD18-T k.

EcoR 1. Hind III. Mbo 1.

DNA Ladder Marker. DH5a &2 &40
AxyPrep Ifi ZE K41 DNA /N BGRF &
AxyPrep JiUhL/IN s BEIGRAT £

AxyPrep HEiE AR I
514

KIEFED AT

Axygenbio 2

HIRIE T AW A 7 5%

Kk

A I E FADNARFRER: KA R AT ik s mL,
0.5 mL#i#E51(0.5 mol/L EDTA)ukE. ] AxyPrepifi.
FEP 21 DNA/N SR G & $2 R FE R Z1DNA, -20 C
TRAE o

B ey E E3REL: M GenBank A A1 [t RMC3R %L K]
J¥-%1(GenBank & 5t 5 : FJ005193), 15 Mcit#tt
primer premier 5.0%PCR5 ¥, SIMFEHK: F:
5’ ATGAAC GCTTCG TGC TGC CTAC3’, R: 5’
CTACCC CAG GTTCATGCC GTTG 3, x5 #h
LRI FTAG, 736 7 B /972 bp. PCRX
A Z 4R : FEPIZHDNA 1 pL, dNTP 1 uL, MgCl, 1 L,
10xbuffer(Mg®*free)2 pL, EM51#1 ub, 514
1 uL, Taqg DNAR G 0.2 pL, M4k = S AH
20 L. PCRJW%f}: 94 °C, 5 min; 94 C, 50 s,
60 °C, 50s, 72°C, 60s, 30/MEH; 72°C, 10 min.
PCRFA=HIH 10 o/LE R B A fics oL Sk AS M

BROEREANF: 5 S RPCR™ 9% H DNAKERL
SRR g Rl R gtk , 5pMD18-T #ifki%s:, 16 C
R, WH AR K AT # DH5ai 2 41 i, 37 CH;
F£14~16 ho @k B E AR TE Y R R . FRi
Foki G EcoR 1 Al Hind TIIXUAY) %5, 10 g/LIiE
Bt s FEL VKA I ML 52 25 2, 20 pLBH P TR a6 K =
A= AT

AS-PCRIEH#MAIGIT S SGIA: KW FH 5
GenBank I % & [K 4 14 [X /7 41 (GenBank & 3¢ %5 :
FJ005193)blasttb it &I, L e i A167 THR L &
e . FI FH Premier 5,08 1F 1 vH A Ik RIS 544 5 197 )
Wr: WE&AMTIY: F:5 ATGAAC GCT TCG TGC
TGC CTAC3’, R: 5 CTACCC CAG GTT CAT GCC
GTTG3’; #/EMS|MF5 GCATCG TCAGTC TGC
TGG AAAA3Z’, RAMG|IHR: 5 GGC CAG GAT GAC
CAG GAT GA 3. JxMiff#: HEKZIDNA1 pL, dNTP
1 uL, MgCl, 1L, 10xbuffer (Mg®* free)2 uL, M2
MBIY% pL, BPERFISA R 51)%1 yb, TagDNA
W4 0.2 uL, #B4E/K10.8 pL, M4AR20 pyL. PCR
RV4AE: 94 °C, 5min; 94°C, 50s, 60 C, 50s,
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72 °C, 60s, 30MEFR, 72 °C, 10 min. PCR™#jH
10 g/LE IER el v VAT I, e A% 22 B8 MR S A 55
AS-PCR%Z; %,
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EAH IR A L
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2 R

21 PCR¥ AR Pt is I 9ns ks Rt
ITPCRY™ 4, 2210 g/LEt Bl ke e r vk ki, 45 R
1P, 389 7 BeS WO BOR/NEA—3(972 bp), H.
TAFE Y 1Y

1000 bp —> <— 972bp

500 bp

1, 2: canine MC3R PCR product; M: 100 bp DNA maker

Figure 1 PCR products of canine melanocortin-3 receptor
(MC3R) gene
1 R MC3R K PCR 45

2.2 AS-PCRiZx#mzER N2,

o <186 bp

M: 100 bp DNA maker; 1, 2: genotype was AA; 3: genotype was AT; 4,
5: genotype was TT

Figure 2 AS-PCR detection of melanocortin-3 receptor
(MC3R) gene
2 AS-PCR 4l
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WY, 5 BRI SLTFE 2 3 T A16TT X (I 1 1R 11950

X LS R I AT A4 FAS-PCR ¥ R #EAT 2 & 4>
B, 420 g/LL bl BE i kA I . AR P5AS-PCR4%
S B R B, T k3 FREEL: AAL ATAHITT,
AARY, 674 A A, W UL 45417 (972 bp Al
826 bp); AT#Y, NJT W34 (972 bp. 826 bp.
186 bp); TTALH F16747 555848, HLyknl oy 40l
(972 bp. 186 bp).
23 REAMCIRABRWAEBEMNALER AL
AS-PCRAT M (R FF A, A0 D0 381 1) 5 A% K PR 284 (1)
PCR&™WEAT Il el )y, 43 ILE3.

167

CTGGAAATCATCCTG

AT | il ]

Figure 3 Sequence of melanocortin-3 receptor gene mutation
K3 AR sy 4y

K BT Iy 51 55 NC B e J55 D5 44 B DX 7 31 64T

Blastbtxf /4, 45N . MC3RIEEHN G X 551674k
BRI R AR T RRE E e, A167T S5 80U97 4 i 16 2 1 i 3p
(N56F), J& T4 X5z,
2.4 A RMC3RA B 16745 & 2 B & 54K & MoK
a9AR K AT AS-PCRMTEE IREW], 16741 pi K IN
HAL T AR EEPIRIAA. AT R TT3MEERA, AL T
LA HE R 7)) 63.6%F136.4%, FEIK 24 (H)
$10.52. FE K AR AA K 60.7%, AT 8%, TT 431.3%.
2 X2, WA RP > 0.05, 1 0] %E B R 55 &
Hardy- Weinberg/&, W31,

%1 S-PCR il PCR-RFLP #3455

Table 1 Results of AS-PCR and PCR-PFLP (%)
Sample Genotype frequency Allele frequency
Breed b
TUMSET Ay AT TT A T
Beagle dogs 112 60.7 8 31.3 63.6 36.4

Hardy-Weinberg x%=0.437 P>0.05 H=0.52

TELOAE R, TTHROR 7R 00 S 38 (H f5e e, AAZLR T
PR E A . FER B P LL S B RT TR R S5 AA
BRSO ZE ST, ZRf REEE (P < 0.05).
ATRUR 5 TTRURIAATY R AR 5 1 L2 e o w2 s
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(P>0.05), W#2.

# 2 MC3RA167T A8 5 RAK TS v 43 Hr
Table 2  Statistical analysis of the genotypes of T167A with
canine body weight (xxs)
Genotype
Trait AA AT T

Body weight (kg) 8.92+2.35 9.41+2.71 10.37+2.64%
Statistical analysis df=2 F=3.954 P <0.05
2P <0.05, vs. AA

3 itig

BT AT 82 MC3REL B A iF g &5 512,
ARG FEALAES L ELAS R DNAREARA T 5w B 7, &
IPREARST AR IEAE /T RHAS-PCRELAXT T
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M RAFAEIRIE B e, JLrp 35 LR R A TT Y, 9L AT,
RMC3REE K167 47 14 T 4 i 1) 45 56 7 FE R A7 T — X
PENRIX M2 TH, S ARSI, A167T Rl 3556
RIERR AR AR AR . WFFCIESE—. IR
X e FE AR LS A DXk, T BRI X Ry
RS A R S X, DA %
B SR REFEMMC3R S A4 & o EARSLIG T, 1
WR I RMCIRIE R FELEA1GT THRIL B e, 5 HoAh 4y Ff
AR AR -

Gl AN R, AM6TT SRR, TTH RS
AATUR LR, TTRURAR G W8, 3 MC3R
RIGAR S 5 A T I R 32— DAk, fE# % 1E
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