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Abstract. Myf5 gene belongs to myogenic regulatory factors (MRFs) families and has an active role in mus-
cle differentiation and the development of skeletal muscle cells. The study aimed to detect genetic variants
of the Myf5 gene in Anatolian buffaloes. PCR-RFLP and DNA sequencing methods were used to detect
SNP regions of the Myf5 gene. Seven restriction enzymes were used to identify the polymorphic regions.
Six enzymes (Rsal, Sspl, Dral, HinfI, PstI, and EcoRI) showed monomorphic regions and only, BsuRI enzyme
showed a polymorphic region in the intron 2 site. It was detected a novel SNP in the C14553A site in the

second intron of the Myf5 gene in Anatolian buffaloes. These novel findings may be used as a genetic marker
and contribute to the performance of buffaloes in the future.
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Introduction

BBuffaloes are the second source of milk produc-
tion after cows. Buffalo milk has distinct nutritional
qualities, the most important of which is the high-fat
content and the white milk color that consumers pre-
fer. Buffaloes are more endurance to environmental
conditions and resistant to diseases than other farm
animals (1-3). The number of buffaloes population in
the world is about 207 million heads. Asia ranks first at
about 97 percent; 2 percent in Africa, primarily Egypt;
0.7 percent in South America; and less than 0.2 per-
cent in Europe and Australia. Pakistan, China, India,
Nepal, and Egypt have many of buffaloes (4). The buf-
falo in Turkey originated from the Mediterranean buf-
falo, a subspecies of river buffalo, defined as Anatolian
Water Buffalo (Bubalus bubalis Linnaeus, 1758). In
2004 it was registered as a native breed by the Breed
Registration Committee (5-7). According to the Turk-
ish Statistical Institute (TUIK), in the 2020 year, the
number of buffaloes in Turkey was 188,771 heads,
milk yield was 70,341 tons, and meat production was

73 tons. Anatolian buffalo are bred for three purposes:
milk, meat and work. In Turkey, kaymak (creamy), yo-
gurt, cheese and ice cream are produced from buffalo
milk, and sucuk (sujuk) is made from buffalo meat.
The productive characteristics of the Anatolian buffalo
are; live weight in adult males and females is 550-600
and 400-450 kg; respectively, average birth weight is
30 kg, daily live weight gain 550-600 g, lactation milk
yield 800-1000 kg, lactation period 200-250 days and
the fat rate in milk is around 6-8% (7). With the de-
velopment of molecular genetic techniques, it has be-
come possible to improve the traits of farm animals.
Molecular markers allow the detection of variations
or polymorphisms that exist among individuals in the
population for specific regions of DNA.

Different markers have been used successfully for
these purposes (8-10). With the development of mo-
lecular biology, it has become possible to identify can-
didate genes associated with economic traits in farm
animals. In addition, these genes are used as genetic
markers in marker-assisted selection (MAS) programs
(11-13). Muscle formation is a multistep process
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involving commitment, proliferation, and specification
during embryo growth to postnatal maturation and
function and is controlled by the myogenic determi-
nation (MyoD) gene family (14-16). MyoD contains
four genes; Myf3, Myf4, Myf5, and Myf6. The Myo-
genic factor 5 (Myf5) gene belongs to the myogenic
regulatory factors families plays a vital function in the
gene expression related to muscle, differentiation, and
forming of muscle fibers, especially the development
of skeletal muscle (17-21). QTL position of the Myf5
locus mapped 0 and 30 ¢cM within BTAS5. The length
of the bovine Myf5 gene is 3236 bp and contains two
introns and three exons (22-24).

In Canadian cattle, an association was determined
between the Myf5 gene polymorphism and growth
traits (25); average daily gain (ADG) and growth
traits in Han woo breeds (22); growth traits in Qin-
chuan breeds (23), and carcass and growth traits in
Korean Han woo breeds (19; 26). Various studies de-
tected significant effects of the Myf5 gene on carcass
traits instead of meat qualities traits in pigs (27-29).
However, Khang and Ngu (2013) showed a significant
association between Myf5/Hin1II with loin weight,
compression force, dressing percentage and meat
pH45min in Mong Cai breeds. In contrast, it identi-
fied an association between Myf5/Hsp92II polymor-
phisms, meat moisture content, and intramuscular
fat (20). However, the genetic polymorphisms of the
Myf5 gene were investigated in various mammal spe-
cies. However, no study was conducted to investigate
Myf5 gene polymorphisms in buffaloes. This study
aims to detect the novel variants of the Myf5 gene in
Anatolian Water Buffaloes.

Table 1. The primer sequences of Myf5 gene locus

Materials and methods
Animal Material

A total of 80 animals were collected from two na-
tive Anatolian Water Buffalo breeds including forty-
one animals from Kiitahya and nineteen animals from
Konya provinces in Turkey. Blood samples were taken
from the jugular vein and placed into 10 mL tubes
containing EDTA and stored at -20 oC.

DNA extraction, PCR assay, genotyping and DNA
sequencing

Genomic DNA was extracted from bloods.
QuickGene DNA whole blood kit S (DB-S)
(KURABO, JAPAN) was used to DNA extraction.
After extraction, the DNA concentration of all sam-
ples was measured with the Nanodrop spectropho-
tometer (ND1000; NanoDrop Technologies, USA).
The primer sequences and PCR conditions for the
Myf5 gene locus are shown in Table 1.

The PCR mixture (10 uL) contained the follow-
ing components and conditions; genomic DNA, 5
pmol L-1 DreamTaq Green PCR Master Mix (2X;
Thermo Scientific), 0.3 pmol L-1 of each primer and
3.4 pmol L-1 bdH2O. The RFLP method was used to
determine for polymorphisms in the Myf5 gene locus.
A 20 pL of the PCR products was digested with 5 U
of Rsal, Sspl, BsuRI, Dral, Hinfl, PstI and EcoRI fast
digest restriction enzymes (Thermo Scientific) 5-30
min at 65 °C, 37 °C and 37 °C in incubator and then
the reaction being stopped by 65 °C. The restriction
fragments were separated in 2% agarose gel and stained
with ethidium bromide The gel was viewed under UV
light, and scored in a gel documentation system. The

Gene Primer sequences Fragment length | PCR conditions | Reference
Myf5 5-GATAGCTGGCTGTGAATGAT-3’ 1190 bp 94°C 3m, Barth et al.
5-CTGGCAACTGGGGAGAGAGA-3 94°C 30s, (1993) (GenBank
60°C 40s, accession
72°C 1m, No. M95684)
39 cycles
72°C 10m




Progress in Nutrition 2022; Vol. 24, N. 2: €2022044

digest products were sequenced in both directions for
the identification of the SNPs.

Statistical analysis

The Chi-square test whether the distribution of
the genotype frequencies was in the Hardy-Weinberg
equilibrium was carried out by PopGene Version
1.32. The sequences analysis was made in MEGA
version 6.0.

Results

1190 bp was amplified of PCR product. RFLP-PCR
technology was used to identify SNP regions at the
Myf5 locus. Seven restriction enzymes were used to
detect a novel polymorphism in the intron 2 region
of the Myf5 gene in Anatolian Water Buffalo. No
polymorphic regions were detected when using Rsal,
Sspl, Dral, HinfI, PstI and EcoRI enzymes and it was
a monomorphic restriction pattern (Figure 1). A poly-
morphism region was detected when using the BsuRI
enzyme. Two different genotypes have been identified
(Figure 2). Sequencing results showed a point muta-
tion at the C14553A site (Figure 3).

Discussion

The Myf5 gene plays an essential role in the growth
and development of livestock. The reason for choosing
this locus of the Myf5 gene is because of its association
with growth traits in different cattle breeds. There are

Figure 1. Digest the Myf5 gene locus with different restriction
enzymes

Figure 2. Digest the Myf5 gene locus with BsuRI enzyme

CATGGJRCCAGCCCC

CATGGC@ccAaGcccece
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Figure 3. A: Sequencing map of novel SNPs in Myf5 gene, B:
Sequencing map of Myf5 gene
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few studies that characterizing the Myf5 gene in buf-
faloes. Daldaban et al. (2020) determined the genetic
characterization of the Myf5 gene in Anatolian water
buffalo. Two genotypes were detected with allele and
genotype frequency 0.23(AG), 0.77(GG); 0.12(A),
0.88(G). Zhang et al. (2007) showed significant effects
of the Myf5 gene on height at hip cross and withers
height in Qinchuan breeds (p<0.05). Nasr et al. (2016)
observed an association between the Myf5 gene and
body weight in Friesian bull calves. Fadhil and Zil-
kadir (2021) reported an association between genes
and fattening performance in Brown Swiss and Hol-
stein cattle breeds. Wang et al. (2017) showed effect
variation of Myf5 gene in intron 2 site on carcass lean
meat yield in New Zealand Romney sheep. Liu et al.
(2007) found a significant association between Mfy5
gene in intron 1 and 2 locus with biceps femoris mar-
bling score (p<0.01), longissimus dorsi Water moisture
content (p<0.01), water holding capacity (p<0.05),
drip loss rate (p<0.05), biceps femoris meat color value
(p<0.05) and longissimus dorsi intramuscular fat per-
centage (p<0.01).

Conclusion

Several studies have been reported in cattle,
sheep, and pigs for the intron site of the Myf5 gene.
However, a few studies described the Myf5 gene in
buffaloes. In this study, novel SNPs were detected in
the Myf5 gene at the intron 2 site, which can change
the protein's activity and can use as genetic markers in
animal breeding programs. However, further associa-
tion studies are necessary to verify whether this SNP
is associated with growth or other traits in the Turkish
Anatolian Water Buffalo.
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