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for2 min. That of exon 3 consists of 35 cycles of 95
°C for 30 sec, 54°C for 1 min and 72 °C for 2 min.
The gels were analyzed by 2% agarose gel
electrophoresis. Selected PCR products were
bidirectionally sequenced at the Sain
Biotechnology (Shanghai) Co., Ltd, China using
Sanger sequencing.

BLAST (Basic Local Alignment Search Tool) was
conducted in NCBI (National Centre for
Biotechnology Information) using BlastX options
to retrieve homologous sequences relative to other
species from the GenBank
(http://blast.ncbi.nlm.nih.gov/Blast/). Amino acid
sequences that were not available at the NCBI
were retrieved from the Universal Protein
Resources (UniProt) database. Sequences were
aligned with those of the reported exon 1 and exon
3 MSTN genes of selected species obtained from

GenBank using ClustalW algorithm in BioEdit
Sequence Alignment Editor Software (version
7.2.3). The phylogenetic analysis was conducted
using MEGA version 6.06.

Results and Discussion

The results of the percent amino acid sequence
identity of Nigerian Red Sokoto goat at the exons
land 3 regions of MSTN gene with selected animal
species are presented in Table 1. The sequence
identity of the exon 1 region of MSTN gene of
Nigerian RS goat with published species ranged
from 88 - 100% in ruminants and 78 - 92% in
monogastric and nonruminants. The percent
amino acid sequence identity of the Nigerian RS
goat with selected animal species at the exon 3
region of MSTN gene ranged from 95 - 100% in
ruminants and with little variation from 97 - 98%
in other nonruminants.

Table 1: Percent amino acid sequence identity at exons 1 and 3 regionso f MSTN gene in Nigerian goat (Red

Sokoto) with selected animal species

MSTN exon 1 MSTN exon 3

Common name Species Accession Identity (%) Accession Identity (%)
Goat Capra hircus BADO00019.1 100 AAK49790.1 100
Sheep Ovis aries ABO09983.1 99 AAF78069.1 99
Cow Bos taurus BAE20190.1 91 Q401B2* 96
Zebu Bos indicus ACNG65830.1 90 COLQKO* 96
Yak Bos grunniens AAV67873.1 91 G3MCFo* 96
Buffalo Bubalus bubalis Q645Q8* 88 COLQKS8* 95
Horse Equus caballus AGN95439.1 91 AGN95439.1 98

Pig Sus scrofa ABR08657.1 92 CAB40844.1 98
Chicken Gallus gallus DIMIC0* 78 ACY72559.1 97

* UniProt; The RS goat was taken as the reference for Nigerian goat

The phylogenetic tree constructed for Nigerian
goat breeds with the sequences of other selected
animals' exon 1 MSTN gene using UPGMA is
presented (Figure 1). The Nigerian goat breeds
and the published goat clustered in the same clade
supported over a node with 69% bootstrap value.
The small ruminants comprising of published
sheep, published goat and Nigerian goat breeds

were supported on a node with 97% boostrap

value. The published horse and pig were found to
cluster together on a clade at a node with 88%
boostrap value. The published cow, yak and Zebu
clustered in one clade and supported over 96% at
the node. Bufalo was found supported over a 96%
node with the other large ruminants. The
published chicken sequence is distantly related to
these other animals at the exon 1 region of MSTN

gene.

The Nigerian SH and RS goat breeds and the
published goat sequences clustered over a node
with 48% bootstrap value and these were
supported on the same clade with WAD goat at a
40% bootsrap value over a phylogenetic tree using
UPGMA at the exon 3 region (Figure 2). All the
goat breed sequences and the published goat
sequence with the published sheep sequence were
supported on a node with 82% boostrap value. The
published horse and pig were found to cluster

- together on a clade at a node with 68% boostrap

value and these were supported on the same clade
with the published chicken sequence at a node with
74% bootsrap value. The published cow, yak and
Zebu clustered in one clade and supported over
67% bootsrap value at the node.



Proc. 41st Conf. Nig. Soc. for Ani. Prod. 20-24 March, 2016. Federal University of Agriculture, Abeokuta, Ogun State, Nigeria

WAD MSTN Exon 1
21 Capra hirus MSTN o 1 (BADOCO1S.)
1 | RS MSTNExont
L Ovis aries MSTN Exon 1 (ABO09983.1)
_[: Equus caballus MSTN Exon 1 (AGN85439.1)
® Sus scrofa MSTN Exon 1 (ABROBEST. 1)
—— Bubalusbubalis MSTN Exon 1 (Q6450)
Bos grunniens MSTN Exon 1 (AAVETS73.1)
—w{ Bos indicus MSTN Exon 1 (ACN65830.1)
Bos taurus MSTN Exon 1 (BAE20180.1)
Galls galus MSTN Exon 1 D1MUCO)

o0 0B 06 0%k o 00

Figure 1. Phylogenetic tree constructed for
~ Nigerian goat breeds and other exon 1 MSTN gene

Phylogeny analyses show sequences from within
the same species having close relationships and
clustering together. Macromolecules, in particular
sequences, have gone beyond morphological and
other organismal characters as the most accepted
form of data for phylogenetic or cladistic analysis
(Brinkman and Leipe, 2001). This study takes
advantage of the utility of sequences for its
molecular phylogenetic analysis. Comparative
analysis of goat MSTN gene peptide sequence
with that of sheep has been very closely related in
cohort phylogeny. Phylogenetic closeness of goat
with sheep as observed in this study has also been
reported in MSTN gene (Li ef al., 2006) and other
genes.

Chicken is genetically most distant to goat.
Chicken was included in the phylogeny analysis
as outgroup for possible outgroup rooting in the
phylogeny reconstruction for MSTN gene exon 3
sequences. However, the outcome supports the
underlying knowledge that MSTN gene is highly
conserved among vertebrates. Outgroup rooting
involves including a sequence that is known to be
more divergent than the rest of the sequences in
the analysis, and then making sure that it branches
at the very base of the tree. Outgroup rooting is
very reliable if solid prior information that permits -
choosing of a good outgroup is known (Guttman
and Provart, 2014). Unfortunately this
information is not known for many studies
(Guttman and Provart, 2014).

Sheep and goat share the same cluster with 97%
boostrap value at the exon 1 region, and greater
than 80% boostrap value at the exon 3 region
indicating that these two species have had a small
number of mutations in MSTN gene (at these
regions) since their break up in evolution.
Similarly, horse and pig must have had small
number of mutations at this gene from the time of
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Figure 2. Phylogenetic tree constructed for
Nigerian goat breeds and other exon 3 MSTN gene

their break up in evolution. This was supported in
the work by Shah et al. (2006) where the
researchers reported that sheep and cattle shared
the same cluster with 96% homology to show the
small amount of mutation that might have existed
in the two breeds since their break up in evolution.
The high homology of goat myostatin with
selected animal species confirmed that vertebrate
myostatin genes are highly conserved. Taking into
consideration the existing high homology of
MSTN among the vertebrates, there are grounds to
suppose that the same correlation (Dybus ef al.,
2013) will occur in goat. Shah et al. (2006) found
high homology of more than 90% between camel
myostatin with cattle, sheep and pig which
confirmed that vertebrate myostatin genes are
highly conserved. This implies that such high level
of sequence conservation among all studied
myostatin orthologs suggests the importance and
conservation of its function in vertebrates.

Conclusion

The homology of MSTN in the evolution of
Nigerian goat breeds and the selected species used
for the study is highly conservative. This study
providing a baseline framework on mystatin exons
1 and 3 regions in Nigerian goats and other
selected animal species could be used as a target
intervention to provide theoretical reference for
further research.
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