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Abstract : Myostatin, or growth and differentiation factor-8(GDF-8) is a member of
the transforming growth factor (TGF)-RR superfamily. The objective of this study was
to investigate the association between genetic polymorphism of the myostatin gene
with the body-weight of Iraqgi local ducks by DNA sequence analysis. The results of
DNA sequence showed nitrogen base change (G>A) at 129 base pair sites of the
exonl of MSTN gene. Therefore, two alleles, G and A and two patterns of genotypes,
GG, AG were observed. The observed numbers of GG and AG genotypes were 25
and 6, respectively. The G allele was of the highest frequency (0.9) while A allele
showed the lowest frequency (0.1). The GG genotype showed the highest frequency
(80.65%) and AG genotype showed the lowest frequency (19.35%). Additionally, the
percentages of observed and expected heterozygosity were 0.19 and 0.17 respectively.
Moreover, the percentages of observed and expected homozygosity were 0.80 and
0.82, respectively. The average heterozygosity was 0.17. The results revealed no

significant (P>0.05) effect of the MSTN gene on body weight.
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Introduction

The great latest advances during the few
decades at molecular genetics level and DNA
technology created significant changes in the
animal breeding and genetic improvement
field. Determination of influential genes of
many economic traits may open interesting
prospects for future selection programs,
especially marker-assisted selection (Sabir et
al., 2014 ; Nandedkar et al., 2016). Myostatin
gene also called a specialized growth factor 8
(GDF 8) that belongs to a wide range of
growth proteins that are called (TGF-B)
family. It involves the negative regulator of
skeletal muscle development and body mass
(Saxena et al., 2009). In poultry, myostatin
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controls muscle cells' growth before and after
hatching and repair damaged muscle fibres, in

addition to its role in the regulation of the
final number and growth of muscle fibers
(Langley et al., 2002; Zhang et al., 2019).
Numerous studies have shown that myostatin
protein is produced mainly in skeletal
muscles, and it consists of 376 amino acids in
domestic birds such as chickens and ducks
(Lee & McPherron 2001; Tries et al., 2001;
Wolfman et al.,, 2003). Loss of MSTN
function because of mutations associated with
increased  skeletal muscle mass and
pleiotropic effects have been observed in
chickens (Mcfarland et al., 2007). A number
of studies by different researchers (Zhang et
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al., 2011; Paswan et al., 2014) reported that
genetic polymorphisms of the MSTN gene
have many effects on productive traits such as
body weight, weight gain, carcasses
specifications and reproductive efficiency.
Respecting studies on ducks (Lu et al., 2011 ;
Gong et al., 2014) found different effects of
MSTN gene mutations on body weights at
different ages, explaining that the nitrogen
base change due to genetic mutation may alter
an amino acid that has an effect on body
weight during the growth phase. Thus, the
MSTN gene could be considered as primarily
responsible for muscle development and
could be a potential candidate gene for muscle
growth-genetic  analysis. Due to the
adaptability of the local duck in Iraq to the
environmental conditions and the lack of
focus on it as a source of diversity and meat
production in  programs of  genetic
improvement, this study aimed to detect the
association between polymorphism of MSTN
gene with body weight.

Material & Methods

Experimental birds

This study carried out at the duck hall, animal
production farm, College of Agriculture, The
University of Basrah for the period from
22\11\2018 up to 30\4\2019. The study
included 80 chicks of local ducks. Chicks
were housed up to 10 weeks of age in pens of
(3.5 m? space) on deep litter. Birds were fed
ad libitum commercial diets according to their
age: a starter diet (from 0 to 3 week of age)
containing 20% crude protein and 2900 kcal
of metabolizable energy and a grower diet
(from 4 to 10 week of age) containing 18%
crude protein and 3100 kcal of metabolizable
energy according to the recommendation of
NRC (1994). Birds had also free access to
water. The lighting program during the
experimental period was by the use of (500-
1000) watts lamps. The temperature degree
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inside pens was(32-34°C) during the first
week of age and then it was decreased
gradually to 30°C with preceding age. The
experimental birds were individually weighed
at 4, 6, 8 and 10 weeks of age by using a
sensitive balance.

Isolation of genomic DNA

This part of the work was conducted at
genetic engineering laboratory \College of
Agriculture, The University of Basrah.
Genetic analysis was conducted to extract
genetic material and determine the genotypes
of MSTN gene and find out its relationship
with body weight. From all birds (aged 10
weeks), blood samples were collected into test
tubes containing EDTA. Genomic DNA was
isolated from aliquots of 100 ul of blood
samples using a genomic DNA extraction Kit,
Geneaid according to the manufacturer's
instructions. The quality and quantity of the
DNA template were measured using a
Nanodrop spectrophotometer (Thermo
Scientific, Fisher Scientific, Loughborough,
UK). Genomic DNA samples were stored at -
18c until subjected to DNA sequencing
analysis.

Amplification of MSTN Gene:

This part of the work has accomplished after
sending DNA samples to Yang Ling Tianrum
Acka Biotechnology Chinese Company. The
MSTN gene was amplified with the following
primers: forward 5-
TGCAAAAGCTAGCAGTCTATGT-3,

reverse 5-AAGAGCCATCGCTACTGTCG-
3. This primer was designed from the duck
MSTN gene (Gene bank accession NO EU
33699). The polymerase chain reaction was
performed in 30 pL total volume using 4 pL
of genomic DNA, 15 pL of Master mix, 1 pL
for each of forward and reverse primers and 8
uL of distilled water. The time and
temperature of the thermal polymerase device
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have been set depending on the optimum

temperature of myostatin primers (table 1).

Table (1): Program of myostatin gene used in PCR reaction.

Stages Temperature 'C Time Cycles
Pre-denaturation 95 3 min 1
Denaturation 95 45 sec
Elongation 55 30 sec 30
Elongation 72 45 sec
Final- Elongation 72 5 min 1

DNA Sequence Analysis

After identifying and revealing PCR products
using  electrophoreses  and  products
purification. Sequencing was performed to
analyze the nucleotides sequences of the
target region of exon 1 of the MSTN gene and
to identify the mutation site. Assembly of the
forward and reverse strands were done using
codon code aligner 7.1.1 (codon code
corporation). The alignment of sequences also
was done using the Bio Edit program (Hall,
1999). Popgene (the reference) program was
used to estimate population parameters, T-test
was used to compre the statistical differences
between the body weights of the two
genotypes (SPSS, 2016).

Results & Discussion
Polymorphism of MSTN Gene

A total of (32) samples were successfully
amplified (figurel) and sequenced according
to MSTN gene partial exonl (figure2). One
nitrogen base change was identified. This
nitrogen base change was (G>A) at 129 base
pair sites of the exonl of the MSTN gene
(Gene Bank accession number LC495884.
1129A. G), where the Guanine (G) nitrogen
base has replaced by Adenine (A) nitrogen
base (Figure2). Consequently, the G and A
alleles were indicated and derived two
different patterns of genotypes, GG and AG.

Fig (1): Amplification product of myostatin gene on agarose gel.
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Fig. (2): Site of nitrogen base change of the myostatin gene.

Alleles and genotype frequencies are
described in table (2).The observed numbers
of GG and AG genotypes were 25 and
6,respectively.The numbers of G alleles were
50 respecting GG genotype, and the numbers
of G and A alleles were six respecting AG
genotype. The results also revealed that the
GG genotype showed the highest frequency
(80.65) whereas AG genotype revealed the

lowest frequency (19.35). Our results also
showed that the total expected numbers of GG
and AG genotypes were 25.24 and 5.50,
respectively. The current results indicate that
the lack of genetic improvement programs for
local ducks in Irag and a small sample size of
birds used in this study may be the causes of
differences in  genotypes  frequencies.

Table (2): Observed numbers of genotypes, allele's numbers, genotype frequencies, expected
numbers and chi-square (X?) .

The Gene  Genotypes  Observed numbers fgenotyp_e expected X2
requencies numbers
MSTN GG 25 80.65 25.24
AG 6 19.35 55 0.29
Total 31 100 30.74

The results of allelic frequencies shown in
the table (3) represented that the G allele had
the highest frequency (0.9) while A allele
showed the lowest frequency (0.1). Lu et al.
(2011) found three genotypes (AA, AB and
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BB) of the MSTN gene at G753A, G658T,
and G235C sites of mutations in different
lines of ducks. Xu et al. (2013) also found
three genotypes (AA, AB and BB) of MSTN
gene at T129C, T780C and T952C sites of
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mutations in pekin ducks. The two previous
stated studies showed different observed
numbers of genotypes according to the
mutation site and the sample size of birds
used in those studies. Our results indicate a
higher frequency of G allele compared to A
allele, which may be due to the higher
adaptability to the environmental conditions
for individuals carrying G allele within their
genotypes in comparison with individuals
carrying A allele. In this regard, Xu et al.
(2013) found that gene frequencies of A and
B alleles were 0.53 and 0.47, respectively at
three mutated sites (T126 C, T 708 C and T
952 C) of MSTN gene in ducks. In addition,
in a study of the MSTN polymorphisms in
(White Liancheng * Whit Kaiya) duck cross

(Gong et al., 2014) the results showed
frequencies (0.31 and 0.69) for G and A
alleles, respectively at G 129 A SNP site of
exonl of MSTN gene, while frequencies of T
and C alleles were 0.39 and 0.61, respectively
at C324T SNP site of exon2 of MSTN gene.
In chickens, Paswan et al. (2014) found that
frequency of A allele was higher (0.76) than
that of B allele (0.24). Respecting y? analysis,
the value of ¥*> was 0.29 which revealed that
the ducks' population in our study is in
equilibrium  with  the  Hardy-Weinberg
equation. Zhao et al. (2016) found
equilibrium status with the Hardy-Weinberg
in a population of Pekin ducks in the study of
polymorphisms in exonl and exon3 of the
MSTN gene.

Table (3): Allele frequencies of the MSTN gene and Fixation Index.

Allele Allele frequencies Fixation Index
A 0.1
G 0.9 -0.314
Total 1
Heterozygosity and Homozygosity due to the unplanned breeding of local ducks

Percentages

Table (4) showed that the percentages of
observed and expected heterozygosity were
0.19 and 0.17, respectively. The percentages
of observed and expected homozygosity were
0.80 and 0.82, respectively. The average
heterozygosity was 0.17. From our current
results, it can be observed that the small size
of ducks’ sample in this study may have an
effect on the different distribution of the
percentages of heterozygosity, homozygosity
and the average heterozygosity. Moreover,

101

in Iraq and the lack of genetic improvement
programs, this may have an impact on the
different percentages of observed and
expected heterozygosity and homozygosity.
Our results are similar to those of Zhao et al.
(2016) in a study of the MSTN gene
polymorphism in Sansui ducks, where the
observed and expected percentages of
heterozygosity were convergent at 106G>A
SNP (0.50, 0.49), respectively and also at 159
G>A (0.50,0.49), respectively of the exonl.
The percentages of observed and expected
heterozygosity were also close together at
5368 G>A SNP (0.55,0.44) and at 5389 A>C
(0.55,0.44), respectively of the exon 3.
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Table (4): Observed and Expected percentages of Heterozygosity and Homozygosity and the
average of Heterozygosity.

Observed Expected Observed Expected average of
. Hetero Hetero Homo Homo g
Sample size . . : : Hetero
zygosity zygosity zygosity zygosity 2vaosit
(%) (%) (%) (%) YOORIY
62 0.19 0.17 0.80 0.82 0.17

Effect of MSTN Gene on body weight

Table (5) revealed no significant (p<0.05)
effect of the MSTN gene on body weights at
4, 6, 8 and 10 weeks of age. Although the
differences of body weights of AG and GG
genotypes did not reach the level of
significance, birds of AG genotype were
mathematically higher in body weights than
other genotypes. This result may be due to the
positive effect of G allele on body weight in
birds of AG genotype as in birds of GG
genotypes. Our current finding did not agree
with those of Lu et al. (2011) that indicated
superiority of AG genotype compared to AA
genotype in body weight at 6 weeks of age
(2652.64 and 2611.12 g, respectively) at
G753A site of the MSTN polymorphism. As
well as, GT genotype exceeded GG genotype

weight at 6 weeks of age (2807and 2736 g,
respectively) at G658T site of the MSTN
polymorphism. On the other hand, Gong et al.
(2014) found significant proceeding for GA
genotype in comparison with GG genotype in
body weights at 4, 6, 8 and 10 weeks of age
that were (1373.99,1810.65,1895 and 1892) g,
respectively for GA  genotype and
(921,1406.47, 1881.57 and 1972.16) g,
respectively for GG genotype. The previous
study showed that the change of the nitrogen
base as a result of mutation will cause change
in particular amino acids that may affect body
weights  during growth stage. This
inconsistency in the results may be ascribed to
breed differences wused in the studies,
populations and sampling size and frequency

in body distribution of genetic variants.

Table (5): Effect of the MSTN genotype on body weight of local duck (Mean+ Standard

deviation).

Age \ Weeks Body

Genotype Numbers Weigh

4 6 8 10 mean
1250.0 1790.0 a

AG 4 740.0 £21.2 100" 100" 1260.0
1220.0 1773.3 2025.0 a

GG 12 722.5 £7.67 113,22 11258 +73 59 1238.6

Age mean 731.25¢ 1235.0° 1781.65° 2025.0?
Different letters show significant differences (p <0.05)

*one replicate
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Conclusions

We concluded from our study the possibility
of using the MSTN gene polymorphism as a
molecular marker in selection programs for
growth-related traits with an increasing
sample size of local Iragi ducks.
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