ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/281738931

Investigation of the polymorphism of the myostatin gene by using PCR-RFLP
in two tilapia species (Oreochromis aureus and oreochromis niloticus)

Article in Journal of Food Agriculture and Environment - January 2015

CITATIONS READS

3 198

5 authors, including:

Makbule Baylan Gamze Mazi Seker
=+!
= Cukurova University { Cukurova University
35 PUBLICATIONS 75 CITATIONS 12 PUBLICATIONS 11 CITATIONS
SEE PROFILE SEE PROFILE
Numan Ozcan - B.Devrim OZCAN
Cukurova University Osmaniye Korkut Ata university
21 PUBLICATIONS 98 CITATIONS 14 PUBLICATIONS 80 CITATIONS
SEE PROFILE SEE PROFILE

All content following this page was uploaded by Makbule Baylan on 09 January 2017.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/281738931_Investigation_of_the_polymorphism_of_the_myostatin_gene_by_using_PCR-RFLP_in_two_tilapia_species_Oreochromis_aureus_and_oreochromis_niloticus?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/281738931_Investigation_of_the_polymorphism_of_the_myostatin_gene_by_using_PCR-RFLP_in_two_tilapia_species_Oreochromis_aureus_and_oreochromis_niloticus?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Makbule-Baylan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Makbule-Baylan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Cukurova-University?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Makbule-Baylan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gamze-Mazi-Seker?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gamze-Mazi-Seker?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Cukurova-University?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Gamze-Mazi-Seker?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Numan-Ozcan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Numan-Ozcan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Cukurova-University?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Numan-Ozcan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/B-Ozcan?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/B-Ozcan?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Osmaniye_Korkut_Ata_university?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/B-Ozcan?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Makbule-Baylan-2?enrichId=rgreq-2de9569f3e6f59089a57950b4edca91d-XXX&enrichSource=Y292ZXJQYWdlOzI4MTczODkzMTtBUzo0NDg2MDAxMjg5MjE2MDZAMTQ4Mzk2NjAxMzc0Nw%3D%3D&el=1_x_10&_esc=publicationCoverPdf

WEFL Publisher

*\ Science and Technology

Journal of Food, Agriculture & Environment Vol.13 (2): 228-231. 2015 www.wor [ d-food.net

Meri-Rastilantie 3 B, FI-00980
Helsinki, Finland
e-mail: info@world-food.net

I nvestigation of the polymor phism of the myostatin gene by using PCR-RFLP in
two tilapia species (Oreochromis aureus and Oreochromis niloticus)

M akbule Baylan'*, Gamze Mazi %, Numan Ozcan 2, Bahri Devrim Ozcan 2and Ali irfan Guizel *
'Cukurova University, Faculty of Fisheries, Department of Basic Sciences, 01330, Adana, Turkey. >Cukurova University, Faculty of
Agriculture, Department of Animal Science, 01330, Adana, Turkey. *Osmaniye Korkut Ata University, Faculty of Arts and Sciences,
Department of Biology, 8000, Osmaniye, Turkey. “Recep Tayyip Erdogan University, Faculty of Medicine, Department of Basic

Medical Science, 53100, Rize, Turkey. *e-mail: makyan@cu.edu.tr

Received 14 January 2015, accepted 30 March 2015.

Abstract
The aim of the study was to investigate the restriction fragment length polymorphism (RFLP) of the exon 1-3 fragments from the myostatin gene in
two tilapia species, Oreochromis aureus and Oreochromis niloticus. Tissue samples were collected from a total of 50 fish, and the total genomic
DNA was extracted and used for PCR amplification. Particular regions of exon 1-3 from the myostatin gene (390, 435 and 342 bp, respectively) were
amplified with specific primers for each exon region by using PCR. The PCR-amplified products of each exon region were digested with appropriate

restriction endonuclease enzymes and analysed using agarose gel electrophoresis.
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Introduction

Myostatin (MSTN) is an important negative regulator gene of the
skeletal muscle mass and has a potential application in both

agriculture and aquaculture. The myostatin gene, also known as
GDF-8 (growth and differentiation factor-8), inhibits muscle

growth'. It is a member of the TGF-b (transforming growth factor-
beta) superfamily, which is comprised of proteins that have

important roles in cell growth and signal transduction. Because of
its regulator role in muscle development and growth, MSTN has
been studied for productivity, growth and performance in livestock,
including cattle 2, pigs 3, sheep *, chickens > ¢, rabbits 7, and some
commercial fish species, such as rainbow trout *, Mozambique
tilapia °, white perch ', Atlantic salmon ', shi drum 2, gilthead sea
bream '3, European sea bass !4, white bass °, and catfish spp.'>-"".
Several polymorphisms have been identified in the gene, indicating
that the MSTN gene is highly variable *'°. Since the discovery of
MSTN’sprimary role in skeletal muscle growth and development,
a considerable number of MSTN polymorphisms have been

investigated. Several researchers showed polymorphisms of this
gene in two breeds of cattle, the Piedmontese and the Belgian
blue, both of which cause double muscling phenotype naturally
occurring mutations (11 bp deletion) of the myostatin gene! > ¥~
2, These polymorphisms,including an 11-base pair deletion in the
third exon of the gene > '8, are directly related to the double muscling
phenotype 2'-2*. This gene consists of three exons and two introns
in fish. Exon 1, responsible for the N-terminal signal sequence for
secretion, includes the highest inter-specific variability, while exons
2 and 3 are highly conserved across species and are translated
into the pro-peptide and C-terminal bioactive dimer '*%. Sun et
al.* investigated partial genomic fragments of the MSTN gene in
common carp (Cyprinus carpio L.) for single nucleotide

polymorphisms (SNPs). They also identified two SNPs in intron 2
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and two synonymous SNPs in exon 3. Wang et al. #’ found two
mutations by screening 103 cultivated mollusc Chlamys farreri
specimens for polymorphisms in the MSTN gene using both DNA
sequencing methods and PCR-single strand conformation
polymorphisms (PCR-SSCP).

The aim of this study was to investigate the variability of three
exon fragments located on the myostatin gene of two tilapia species
by using polymerase chain reactions (PCR) for the amplification
of the region of interest by using appropriate restriction enzymes,
followed by the restriction fragment length polymorphism (RFLP)
method.

Material and Methods

Samplesand DNA isolation: Tilapia tissue samples (Oreochromis
aureus (n = 25), Oreochromis niloticus (n = 25)) were obtained
fresh from Cukurova University, Fisheries Faculty, Fresh Water
Fishes Research and Production Station in Adana (Turkey). The
total genomic DNA was extracted according to Asahida et al. %
procedures.The purified DNA was electrophoresed on 2% agarose
gels and stained with ethidium bromide.

PCR: The pairs of primers (Table 1) were designed for each of the
exon 1,2 and 3 regions. The 100 ng of genomic DNA was amplified
in the total volume of a 23.875-ul PCRmix. The PCR mix consisted
of 16.25 ul Master mix (Thermo, KO171), 2.5 ul forward and reverse
primers (20 pmol/ul), 0.125 pul (2.5 U/ul )Tag DNA polymerase and
5-ul ddH,O. The amplification conditions are shown in Table 2.
Negative controls were used in all experiments. Assays were
performed in a thermal cycler (Techne), and the amplicons were
analysed with 2% agarose gel electrophoresis. The ethidium
bromide stained gels were visualised under ultraviolet light.
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Table 1. Region, methods, primer’s sequence (5!3) and length of PCR products of the

myostatin gene.

Region Using method  Primer’s sequence (5—3) Length of
fragment
(bp)
Exon 1 PCR-RFLP F:GACAATGCATCTGTCTCAGATCGTG 390
R: CACTTACGTTCAGTTGCCATCATTAC
Exon 2 PCR-RFLP F.-TTCCCATGTCTCCGCAGCTGATTCCG 435
R:CTTAACCACAAGCTCCCTGTTAAAT
Exon 3 PCR-RFLP F:CTAGACAGCTGTGGCTAACCAACCATC 342
R:TCCAGTCCCAGCCAAAGTCCTCGAAGT
F: forward and R: reverse
Table2. PCR conditions.
Location Primary Denaturation Annealing Elongation Final Number
denaturation extension of
in 1™ cycle cycles
°Cls °C S °C S °C S °Cls n
Ekzonl 94/120 94 30 58 45 72 120 72/600 30
Ekzon2 94/120 94 30 58 45 72 120 72/600 30
Ekzon3 94/120 94 30 58 45 72 120 72/600 30

Digestion reaction: In this experiment, 10-u of each PCR product
was incubated for 16 h at 37°C with 1-u1 (10 units) of Msp I, Hinc
II, and Bsp120 I enzymes separately for the myostatin gene,
respectively, for the exon1, exon 2 and exon 3 regions. Digestion
products were separated using 2% agarose gel. All DNA samples
in gels were stained with ethidium bromide.

Resultsand Discussion

PCR-RFLP analysis of the exon 1 DNA region of the MSTN
gene: A 390 bp fragment for the exon 1 region of the MSTN gene
locus was amplified (Fig. 1a). An Msp I (142 bp cutting base
position) restriction enzyme was used to digest the PCR products.
Digestion of the exon 1 DNA region produced two fragments of
142 and 248 bp. The samples were digested by Msp I and showed
one genotype pattern. Consequently, all samples were found to
be monomorphic with respect to the digestion of PCR products
using the Msp I enzyme (Fig. 1b).

PCR-RFLPanalysisof exon 2 DNAregion of theMSTN gene: A
435 bp fragment for exon 2 of theMSTN gene locus was amplified
(Fig. 2a). The Hinc II (276 cutting base position) restriction enzyme
was used to digest the PCR products. Digestion of exon 2 PCR
products produced two DNA fragments of 159 and 276 bp. The
samples were digested by Hinc II and showed one genotype
pattern. Consequently, all samples were found to be monomorphic
with respect to the digestion of PCR productsusing the Hinc II
enzyme (Fig. 2b).

PCR-RFLPanalysisof exon 3DNAregion of theMSTN gene: A
342 bp DNA fragment for the exon 3 region of the MSTN gene

A B

locus was amplified (Fig. 3a). ABsp120 1 (227 cutting base position)
restriction enzyme was used to digest the PCR products. Digestion
of exon 3 PCR products produced two DNA fragments of 115 and
227 bp. The samples were digested by Bsp120 I and showed one
genotype pattern. Consequently, all samples were monomorphic
(Fig. 3b).We scanned the restriction fragment length polymorphism
(RFLP) of the amplified exon 1, 2 and 3 regions in the myostatin
gene in two different tilapia species (Oreochromis aureus and
Oreochromis niloticus). The results showed that exon 1, exon 2
and exon 3 were monomorphic.

Polymorphism of the myostatin gene from several species,
including cattle, sheep, chickens, fish and others, were studied.
The mutations in the myostatin gene from cattle contributed to
phenotype double muscling (DM). In various cattle breeds, several
mutations have been found that could be responsible for this
phenotype? 3.

In other livestock, Dehnavi €t al. # detected that intron 2 was
polymorphic but intron 1 and exon 3 were monomorphic in the Zel
sheep myostatin gene. Hickford et al. * reported that variation of
the MSTN gene in ovine is correlated with meat production, but
growth rate or birth weight were not correlated in New Zealand
Romney sheep. Sahin et al. * found that the exon 3 region of the
MSTN locus was monomorphic in both Holstein and Brown Swiss
cattle breeds.

Baron et al. ¥ determined seven SNPs and one deletion in the
exon 2 region of the MSTN gene in chicken lines. The studies on
the myostatin gene in some fish species were also carried out.
Sun et al. 2% identified four SNPs in common carp MSTN. They
also found that two SNPs in exon 3 were significantly associated
with body weight and conditional factors. In another study,

Figure la. PCR amplifications of exon 1 in MSTN gene region (390bp, A: Oreochromisaureus,
B: Oreochromisniloticus, 1-25). Lane M, molecular size marker (1000 bp DNA ladder).
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Figure 1b. Photograph of Msp I enzyme digestion products of the exon 1 DNA fragment of
MSTN gene on agarose gel. (A: Oreochromis aureus(142bp/248bp), B:Oreochromis niloticus
(142bp/248bp) genotypes, Lane 1-25). Lane M, molecular size marker (1000 bp DNA ladder).
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Figure 2a. PCR amplifications of exon 2 in the MSTN gene (435bp, A: Oreochromis aureus,
B: Oreochromisniloticus, 1-25). Lane M, molecular size marker (1000 bp DNA ladder).
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the MSTN gene on agarose gel. (A: Oreochromisaureus(276bp/159bp), B:Oreochromisniloticus
(276bp/159bp) genotypes, Lane 1-25). Lane M, molecular size marker (1000 bp DNA ladder).
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Figure3a. PCR amplifications of exon 3 in the MSTN gene (342 bp, A: Oreochromisaureus,
B:Oreochromisniloticus). Lane M, molecular size marker (1000 bp DNA ladder).
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Figure 3b. Photograph of Bsp120 Ienzyme digestion products of the exon 3 fragment in the
MSTN gene on agarose gel. (A: Oreochromisaureus(227bp/115bp), B:Oreochromisniloticus
(227bp/115bp) genotypes, Lane 1-25). Lane M, molecular size marker (1000 bp DNA ladder).

Kocabag et al.'® characterised the myostatin locus and its
expression in channel catfish (Ictalurus punctatus). They showed
that the myostatin locus was highly polymorphic in channel catfish
because of the presence of several microsatellites and single
nucleotide polymorphic sites.

Polymorphism on the myostatin gene of Oreochromisaureus
and Oreochromis niloticus species in our research has not been
previously studied. Because of this, we investigated the
polymorphism of the myostatin gene in exons 1, 2 and 3 using the
PCR-RFLP technique. We amplified the exon 1, 2 and 3 regions
of the myostatin genes from both species. After amplification,
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the PCR products of exons 1, 2 and 3 were digested with Msp I,
Hinc IT and Bsp120 I, respectively.

Conclusions
In this study, all samples were monomorphic. It can be concluded
that although myostatin polymorphism was not observed in the
Oreochromisaureusand Oreochromisniloticusexon 1-3 MSTN
gene with Msp I, Hinc II, and Bsp120 I enzymes, further analysis
needs to be conducted to research the SNPs of the exon 1, 2 and
3 regions of the related gene regions.
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