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ABSTRACT

Signaling by the Melanocortin 4 Receptor (MC4R) is important for mediation the
effect of leptin on food intake, homeostasis energy which effects to economic traits such as
body weight, EBV and carcass weight. MC4R gene plays a key role in the hypotalamic
control of food intake and energy balance. The aim of this study was to identify Single
Nucleotide Polimorphism (SNP) of Melanocortin 4 Receptor (MC4R) gene in Madura cattle.
Twenty seven Madura cattle were used in this study. Primers were designed based on
alignment 11 Genbank in both Bos taurus, Bos indicus and Bos grunniens. The forward
primer: 5’-GTCGGGCGTCTTGTTCATC-3’and reverse primer: 5’-
GCTTGTGTTTAGCATCGCGT-3" were used to amplify 493 bp of PCR product. Single
nucleotide polymorphism was detected by means of DNA sequencing. As a result, this study
detected two SNPs of MC4R in exon region (g. 1108 C>T and g. SNP 1133 C>G). In case of
g. 1133 C>G was missense mutation and 1108 C>T was silent mutation. SNP g. 1133 C>G
was changed of amino acid valin (V) to leucine (L). Based on restriction enzyme mapping,
HpyCH4I1V can recognize the SNP in region 1133 C/G. The HpyCH4IV enzyme may be used
for digesting of the targeted gene using PCR-RFLP method. Next, the SNPs may be used as a
marker to be associated with growth traits and feed intake in Madura Cattle in the future
study.
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INTRODUCTION

Madura cattle as one of the local Indonesian cattle which should preserve its existence
and we need to increase production to meet the needs of meat in Indonesia. The Madura
cattle (Bos indicus), is an Indonesia native cattle which is considered belong to the crossing
Zebu cattle and Bison breeds. In Indonesia, consumer demands are driving efforts to increase
meat production and produce higher quality meat. Breeding and selection of a company with
high potential for meat production or meat quality is incorporating molecular approaches, in
particular the identification of selection markers. Knowledge of genetic polymorphisms that
are involved in different quantitative traits, and increased understanding of how these
polymorphisms interact with the environment or with other genes affecting economic traits is
essential. In particular, the identification of genetic markers associated with such traits could
contribute to an increased rate of genetic gain in farmed animals (Seong et al., 2012).
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Melanocortin-4 receptor (MC4R) is a G-protein-coupled receptor with seven
transmembrane domains that is highly expressed in the hypothalamus, a region of the brain
intimately involved in appetite regulation (Zhang et al., 2009). MC4R signaling is important
for mediating the effect of leptin on food intake and energy homeostasis. It is associated with
obesity, energy homeostasis and control of feeding behavior (Dubern, 2015). In bovines,
MCA4R is located on chromosome 24; the gene has a length of 1,808 bp and one exon
(GenBank accession No. EU366350.1) (Zhang et al., 2009).

MATERIALS AND METHODS

Animals and data collection
Twenty seven Madura cattle were used in this study (Figure 1). The animals were

collected from Madura cattle farmers: Beef Cattle Research Station, Pasuruan, East Java and
Pamekasan Distric, Madura Island, East Java. The cattle were reared under the same
condition in a tradisional management by local farmers.
Single Nucleotide Polymorphism (SNP) identification

Primers were used based on Seong et al. (2012), the forward primer: 5°-
GTCGGGCGTCTTGTTCATC-3’ and reverse primer: 5’-GCTTGTGTTTAGCATCGCGT-
3’ were used to amplify 493 bp of PCR product in MC4R Gene (Figure 2). Reference DNA
sequence were used from research result on Brahman cattle (Bos indicus) was saved on
National Center for Biotechnology Information (NCBI) website and was did alignment using
11 Genbank in both Bos taurus, Bos indicus and Bos grunniens.
Sequence analyses

The PCR products which represented different PCR-RFLP genotypes, including both
homozygous and heterozygous genotypes were purified with PCR DNA Purification Kit and
sequenced using the 1st BASE DNA Sequencing Division (www.base-asia.com). Sequences
were read using BioEdit 7,5 and aligned using web based on CLUSTAL-W
(http://www.ebi.ac.uk/clustalw/ index.html) program. Identify SNP and heterozigosity base
on chromatogram sequence (Figur 3).

RESULTS AND DISCUSSION

The DNA samples from 27 unrelated cattle were amplified and sequenced for the
bovine MC4R gene. Two polymorphic sites (SNPs) were identified by sequencing. Two
SNPs (g. 1108 C>T and g. SNP 1133 C>G) were detected in the exon 1 region (Figur 4). In
case of g. 1133 C>G was missense mutation and 1108 C>T was silent mutation. SNP g. 1133
C>G was changed of amino acid valin (V) to leucine (L) (Figure 5). Previous studies have
detected several SNPs (C293G, A193T, T192G, A129G) (Zhang et al., 2009), T927C (Valle
et al., 2004); SNP C1133G (Maharani et al., 2016); C1108G (Thue et al, 2001) C927T,
C1069G (Zhang et al., 2006); Vall45Ala and Alal72Thr (Haegeman et al., 2001), in the
MC4R gene of cattle, and have linked the SNPs to growth traits. Based on restriction
mappping, Hp H4\4as detected to recognize SNP in region 1133 C/G (Fiqure 6).
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GG TE G TN A TTTAC TCAGACAGCAGTGOTGTTATCATCTGOCTCATC
ACCGTGTTC T TCACCATGC TGGOTCTCATGGOGTCTCTCTATGTOCACATGTTOCTCA
TEGOCAGACTOCACATTA AGAGEGATOGUGGTOOTGOCAGGTAGCGGCACCATCOGC
CAGCGOGOCAACATGAAGGGGGOGATTACCCTGACCATACTGATCGGGGTCTTTGTT
GTOTGCTGGGOCCCCTTCTTOC TGO ACCTGATATTCTACATCTCTTGTCOOCAGA ACT
CATACTGTGTGTGTTICATGTCTCACTTTAACGTGTACCTCATOCTCATCATGTGOA A
TTCCATCATTGACCCTCTGATT TATGOOCTGOGEAGOCA AGAACTGAGEGA AANCCTT
CAAAGAGATCATTITGTTGC TCTCCTC TAGGTGGOOTCTGTGATTTGTCTAGOAGATAT
TAAATGGGEGACA A NGNS

Figure 2. Target sequence result (493 bp) on MC4R gene
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3217.1114: 473 ﬂ 3220, 629: 463

Figure 3. The chromatogram results: a. g SNP 1108 C>T, b. g SNP 1133 C>G with
BioEdit programs

(b)

PRODUCT COCCTTCTTOCTGCACCTGATATTCTACATCTCT TG TCCCCAGARCCCATACTT TGETGE
j=4-] CCCTTCTTCCTECACCTGATAT TC TACATCTCT TG TCCCCAGAACCCATACTGCETETS
P2 CCC T T C T TCC T GCACC TGAT AT TCTACATC TCTTGTCCCCAGRACCCATACTECETETS
Pl CCCTTCTTCCTGCACCTGATATTCTACATCTCTTGT CAGARACCCATACT] TETG
3 COCCTTCTTCCTGCACCTGATATTC TACATCTC T TGTCCCCAGRARCCCATACTHTETGTG
=3 COCCTTCTTCCTGCACCTGATATTC TACATCTC T TGTCCCCAGRRCCCATACTETRTGTG
PSS CCCC T T C T TCCTGCACCTGATATTCTACATCTCTTGTCCCCAGRRCCCATRACTE FLGTG
Fc CCCC T T C T T CC T GCACC TGAT AT TCTACATC TCTTGTCCCCAGRACCCATACTG 'I‘C—‘TG\
P7 CCCC T T C T TCC TG CACC TGAT AT TCTACATC TCTTGTCCCCAGRARCCCATACTEITETCGTG ‘
=4:! COCCTTCTTCCTGCACCTGATATTCTACATCTC T TGTCCCCAGARCCCATACTG TGETG
e e R e e e e R e e R W e e e ke R e e e e R e ke e R e R R ey
PRODUCT TTTCATGTCTCACTTTAR] GTACTTEATCCTCATCATGTGCAATTCCATCATTGACCT
j=4=] CTACCTCATCCTCATCATCTEGCARATTCCAT CATTGACCC

P2 CTACCTCATCCTCATCATCGTGCART TCEATCATTGACCS

Pl TETCTCACTTTAA] GCTACCTCATCCTCATCATGTGCRAATTCCAT CAT':_E:_Z:CCC*
T TGETCTCACTTTAA] GTACCTCATCCTCATCATGTGCAATTCCATCATTGACCC

TGETCTCACTTTAA] GTACCTCATCCTCATCATGTGCAL CCATCATTGACCC

PSS T TSTCTCACTTTARA] GCTACCTICATCCTCATCATGTGCAATTCCATCATTGACCC

PG CTACCTCATCCTCATCATGTGCAATTCCATCATTGRACCC
P7 CTACCTCATCCTCATCATGTGCAATTCCATCATTGRACCC
B3 TTTCATGTCTCACTTTALC GTACCTCATCCTCATCATGTGCAATTCCATCATTGARACCC

e e R e e e e R e e R R ke e R e e e e e e R e e Rk e R W R e R R e R o
"E‘ROD'::'I‘ WCTGAGE CCTTCRARLDGRAGATCATTTSTTS
j=4=] L CTELGE CCTTCARR GATCATTTGSTTS
P2 L CTELGE CCTTCARR GATCATTTGSTTS
Pl L CTEAGE CCTTCARAGAGATCATTTGTTG
3 LT EAGE CCTTCARAGAGATCATTTGTTG
F4 LT EAGE CCTTCARAGAGATCATTTGTTG
FS LT EAGE CCTTCARR GATCATTTSETTS
P& L CTELGE CCTTCARR GATCATTTGSTTS
P7 WCTEAGE. CCTTCALRMGRAGATCATTTSETTS
FB T« GATTTATGCCCTGOGEGAGCCAAGARNCTGEAGE. CCTTCAAMRMGAGATCATTTGETTG

e i e o e e e e v e ke o e i ke e e i s i R ke Ry e e e ke v e e e ok ok ke o o e o e e R e ke ok e e

Figure 4. The SNP g. 1108 C>T dan g.1133 C>G detection using alignment method
(Clustal W)
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CLUSTAL 0(1.2.4) multiple sequence alignment CLUSTAL 0(1.2.4) multiple sequence alignment
[ SEVLFITYSDSSAVIICLITVFFTMLALMASLYVHMFLMAR LHIKRIAVLPGSGTIRGA T SEVLFITYSDSSAVIICLITVFFTMLALMASLYVHMFLMARLHIKRIAVLPGSGTIRQGA
c SGVLFIIYSDSSAVIICLITVFFTMLALMASLYVHMF LMARLHIKRIAVLPGSGTIRQEA  © SGVLFIIYSDSSAVIICLITVFFTHLALMASLYVHHFLMARLHIKRIAVL PGSGTIRQGA
FEFFFREB IR IERERE RS EEE
T NMKGATTLTILIGVFVVCWAPFF LHLIFYISCPQNFYCVCFHSHFNLYLILIMCNSTIDR
G NMKGAITLTILIGVFWVCHAPFFLHLIFYISCRQNPYCVCFMSHRNVILILIMCNSIIOR NMKGALTLTILIGYFVVCWARFF LHL IFYISCRQNPYCVCFMSHFNLYLILIMCNS IIDP
C MMEGAITLTILIGVFVVCWAPFFLHLIFYISCPQNPYCVCFMSHFNILYLILIMCNSIIDP
SEE S FEEREREREREE
T LI¥ALRSQELRKTFKEIICCSPLGELCDLSSRYMGTHANLNTS
G LI¥ALRSQELRKTFKEIICCSPLGELCDLSSRYMGTNAMLNTS C LIYALRSQELRKTFKEIICCSPLGELCOLSSRYMGTNANLNTS
C LIYALRSQELRKTFKEIICCSPLGGLCDLSSRYMGTNAMLNTS
wEEE
(a) (b)

Figure 5. The Amino Acid translation, a. In SNP g.1133 C>G (missense mutation Valin to
Leusin) b. SNP g.1108 C>T (silent mutation)

HpyCH4IV's cuts

unnamed sequence

Cut position
(blunt - 5' ext. - 3’ ext.)
*318/320 | 308 TCTCACTTTA ATCG_T GTACCTCATC

Figure 6. Restriction enzyme mapping (HpyCH4IV recognize SNP ¢.1133 C/G
using NEBcutter ProgramsV2.0)

Restriction enzyme HpyCH4IV may be used for digesting with identifies the site 5'-
A | CG|T-3 on both homologous chromosomal devices in PCR products that produce two
GG alleles meant the animal having GG genotype. Individu with CC genotypes were marked
with unbroken fragment size and remained at 493 bp while CG heterozygous animals were
characterized by digested the fragments into 175, 318 and 493 bp.

CONCLUSIONS

Two SNPs (g. 1108 C>T and g. SNP 1133 C>G) of MC4R gene have been identified in
Madura cattle. The HpyCH41V restriction enzyme may be used for digesting the targeted
gene using PCR-RFLP method. Moreover, the Single Nucleotide Polimorphisms identified
may be used as a marker to genotype the Madura Cattle in the future study.
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