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Abstract

The variation in body weight of Magra sheep depends on the gene affecting the muscular growth.
Therefore the present study was carried out to investigate the genetic variation in growth regulating
MSTN gene through PCR based SSCP marker. Genomic DNA was isolated from whole blood of
randomly selected Magra sheep (N=74) maintained at Livestock Research Farm, CSWRI, Bikaner
campus through spin column method. A 311bp fragment comprising of intron 2 region of MSTN gene
was amplified through designed homologous primers (GenBank accession number JN856480) at an
annealing temperature of 54 °C. SSCP marker analysis was carried on 8% non denaturing
polyacrylamide gels at 120 V for 7 h at 4 °C to detect SNP's responsible for genetic variation. The results
detected three conformational patterns in the genotypic frequency of 0.73 (AA), 0.17 (AB), 0.10 (BB) with
allele frequency of 0.818 (A) and 0.182 (B). The study concluded that nucleotide variation exist in intron
2 of myostatin gene.
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1. Introduction

Variation in biometric traits such as body weight plays a critical role in the selection of
individuals for production of future generations and an overall productivity of the livestock
production system. Candidate gene such as myostatin (MSTN) or Growth and Differentiation
Factor 8 (GDF 8) has been claimed as a negative determinant of body weight in many
livestock species through its effect on skeletal muscle growth . Quantitative trait loci studies
showed that myostatin gene had a major gene effect on muscular development in different
sheep breeds throughout the world [, Differential regulation of myogenesis and adipogenesis
due to polymorphism in Ovine MSTN gene sequence was found to be associated with variation
in muscular mass and muscular hypertrophy in sheep population F1.

Ovine MSTN gene is located at the end of the long arm (2g32.2 locus) of chromosome 2 [,
The gene is identified to be composed of three exons and two introns which encode a
glycoprotein that is expressed widely in skeletal muscle Fl. The different exons of the MSTN
gene were found to be highly conserved among all species & 4 7 8 Significant impact of
polymorphism in intron 2 of MSTN gene on the body weight of sheep was reported 1. The
National Center for Biotechnology Information (NCBI) database also includes information for
more than 40 single-nucleotide substitutions in myostatin gene of sheep which were mostly
located in introns, 5UTR and 3'UTR regions apart from only two single nucleotide
substitutions in exons [* 1% suggested that genetic variation in intronic region of myostatin
gene could affect the variation in muscle weight due to change in composition of muscle fibres
through altered mRNA splicing during gene expression. Highest additive estimated breeding
value for weaning weight was observed in Baluchi sheep for genetically variable intronic
region (1,

Polymerase chain reaction based single strand conformational polymorphism (PCR-SSCP)
analysis is considered as an effective tool for the detection of genetic variation in MSTN gene
122, Therefore, in order to detect effective alleles influencing body weight of Magra lambs, the
present study was designed to analyze the genetic variation in intron 2 of MSTN gene in Magra
sheep through PCR-SSCP.

2. Materials and Methods
All work was carried out in the Molecular Genetics Laboratory of Animal Genetics and
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in collaboration with Central Sheep and Wool Research
Institute, Bikaner (CSWRI, Western Campus). Seventy four
(n=74) contemporary and apparently healthy male Magra
lambs with no history of any illness in the past six month
were randomly selected from flocks with most distant genetic
background on the basis of available pedigree information
from Magra Sheep Farm maintained at Livestock Research
Farm of CSWRI, Bikaner. About 2ml blood sample was
collected from jugular vein in sterile vacutainer tubes
containing EDTA as an anticoagulant. Uniform feeding
practices with full grower ration were adapted for all the
studied animals. All animals were kept in optimal ventilated
conditions with proper and timely vaccination and
deworming.

The genomic DNA was extracted by spin column method as
per manufacturer protocol through commercial kit supplied by
HiMedia. The quality and the concentration of extracted DNA
were checked on 0.8% agarose and Nano Drop
Spectrophotometer, respectively. A pair of amplification
primer (F-5CAC ATT TTT CCC CCA GAA GAG3; R-
5AAG ACA GTT CAG AAA ATA GCT GG3) was
designed from homologous ovine MSTN gene sequences
available at NCBI BLAST (GenBank accession No.
JN856480) using primer 3 software to amplify the 311bp
fragment comprising of intron 2 region of MSTN gene.
Amplification reactions for each fragment was done by using
the following constituents: in a final volume of 25pl
containing 5X PCR buffer (SuL), 1 unit of Tag DNA
polymerase (0.2uL), 10mM each of dNTPs (0.5uL), 25mM
MgCl, (2.5uL), 100pMol of each primer (0.5uL) and 100ng of
template DNA (2uL). Amplification was performed in a
thermal cycler with the following program; after an initial
denaturation step at 95 °C for 5 min, 35 cycles were
programmed as follows: 94 °C for 45s, 54 °C for 60s, 72 °C
for 60s and final extension at 72 °C for 10 min. The optimum
number of cycles and annealing temperature were identified
through gradient PCR approach. Negative controls were used
during every batch of amplification to observe any
contamination during process. The size and integrity of
amplicons were analyzed on 1.5% agarose gel with standard
molecular marker in horizontal gel electrophoresis. The gels
were stained with ethidium bromide dye and visualized under
ultraviolet light in gel documentation system.

SSCP marker analysis was carried out for genetic analysis and
nucleotide variation in intron 2 of MSTN Gene in Magra
sheep. Sul. PCR amplified amplicons were mixed and
denatured with 10pL denaturing solution (including 800pL
formamide (99%), 100uL loading dye, 100uL glycerol (98%),
3uL 0.5M EDTA, and 2ulL 10M NaOH), heated for 10 min at
95 °C in Thermal cycler, and chilled on ice immediately for
20 min. Polymorphism at studied locus between different
samples was detected on 8% non denaturing polyacrylamide
gels at 120V for 7h at 4 °C. The different polymorphic
patterns were visualized using ethidium bromide staining
method.

3. Results

The SSCP marker analysis revealed polymorphism in intron 2
region of MSTN gene in Magra sheep in the form of
significant shift in band mobility of amplified fragments on
8% polyacrylamide gel. Three different genotypic patterns
referred as ‘AA’, ‘AB’ and ‘BB’ with varying number of
bands, were detected for the locus under study (Figure 1).

———

Genotypic Patterns

Fig 1: SSCP conformational patterns of intron 2 region of MSTN
gene on 8% polyacrylamide gel

The genotypic pattern ‘AA’ was observed to be dominant in
most of the animals under study. The genotypic patterns ‘AB’
and ‘BB’ were present in low number. The frequency of
different genotypic patterns and their allele is presented in
Table 1. Likewise, the frequency of 'A" allele was observed to
be predominant in Magra sheep. Significant deviation in gene
and genotypic frequency observed for the studied locus in
Magra sheep indicates Hardy Weinberg disequilibrium and
suggest the role of natural selection.

Table 1: Gene and genotypic frequency of MSTN intron 2 gene in
Magra sheep

Gene Frequency

Genotypic Frequency A B Chi? Test
AA 0.73 (n=54) 0.182

AB 0.17 (n=13) 0.818 ' 12.50**
BB 0.10 (n=7)

4. Discussion

Growth traits are one of the important traits that are
specifically considered in animal breeding programmes. In
addition, fast growth rate in small ruminants ultimately
determines the meat producing capability up to marketing age
and economic success of the production system ¥, Magra
sheep is considered as one of the best ovine genetic resources
of semi arid region of Rajasthan in terms of body weight of
the lambs 4 and could be considered as a potential meat
genotype of the country. Knowledge of the genetic diversity
in genes affecting the growth traits in Magra sheep is essential
for the improvement of breed. Identification of polymorphism
in candidate gene related to growth traits such as MSTN gene
could explain partial source of genetic variation in growth
traits *°1, The findings of the present investigation is in strong
corroboration with the findings in Zel sheep breed who also
observed frequency of 73.50% for AA genotypic pattern [61,
Similar results were observed [16 171, The present study also
observed PCR-SSCP marker analysis as a robust and a
reliable tool [*® to screen the sheep population for variability
in MSTN intron 2 genes. The present study concluded that
genetic variability in intron 2 region of MSTN gene in Magra
lamb may affect the body weight in Magra sheep at different
stages of life and could be useful for developing marker
assisted selection programmes for improving weight gain in
Magra sheep.
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