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ABSTRACT  

Sandelwood horse is one of local horses in Indonesia that has become known for its use in horse racing competition. 

Many genes are known to have an effect on performances traits, but the role of one gene, Myostatin (MSTN) has not 

been explored yet. This gene is responsible for embryonic and adult muscle development. Due to the rare information 

about this gene characteristic, this study aimed to identify myostatin (MSTN) gene in Sandelwood horse in both male 

and female horses. The blood sample from five stallions and five mares which reared half wildly in Sumba Island 

were collected and analyzed. The method used in this research was polymerase chain reaction (PCR), electrophoresis 

and DNA Sequencing. Myostatin gene was successfully amplified with a temperature 600c for 463 bp. A total of 10 

samples have been sequenced in PCR machine. The MSTN gene forward primer was 5’-

TATTCTTCTTGGGAGGGAGGACTACT-3’ and reverse primer was 5’-

GCAAGTAATTAGCACAAAAATTTGAATG-3’.  The software Basic Alignment Local Search Tool (BLAST) was 

used to sequence and to analyses the samples. The results showed that the MSTN gene in local Sandelwood horse in 

both stallion and mare horses have similarities with Anglo Arabian horse according to the existing data in GenBank.  
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1. INTRODUCTION  

One of local pony horse in Sumba Island that has 

been known for its purpose in racing horse competition is 

Sandelwood horse (Equus caballus) [1][2]. This type of 

horse has been declared by Decree of Ministry of 

Agriculture, Indonesia No.426/Kpts/SR.120/3/2014 as 

one of local genetic sources in Indonesia. In modern 

racing horse’s competition, athletic breeding 

performance has been considered as the most important 

criteria for selecting the candidates with the superior 

value. Traditionally, recording and conformation 

characteristics are used to identify Sandalwood horse 

with superior quality. Sandelwood horses are highly 

aerobic athletes with a capacity to skeletal muscle mass 

that is related to its genetic selection for speed and 

stamina. Although its selection process for racing is 

mainly depending on its phenotypic traits but genetic 

factors have become an effective way to measure the 

values of racing horses.  The most important gene that is 

expressed in skeletal muscle cells is myostatin (MSTN) 

gene which is a member of transforming growth factor-8 

(TGF-8) superfamily [3]. In livestock, this gene has 

showed its function in regulating body weight and 

production parameters [4][5][6][7]. This gene is related 

with optimum racing distance and muscle development 

in horses breed [8][9]. Moreover, it has been established 

as the most significant  gene for various distance horses 

races [10], but no report has been recorded about MSTN 

gene in Sandelwood horses that is one of the local horses 

in Indonesia who wildly half reared in Sumba Island. 

Therefore, this study aimed to identify myostatin 

(MSTN) gene in Sandelwood horse in both male and 

female that is associated with equine racing performance.   

 

 

Advances in Biological Sciences Research, volume 12

Proceedings of the 2nd International Conference on Veterinary,

Animal, and Environmental Sciences (ICVAES 2020)

Copyright © 2021 The Authors. Published by Atlantis Press B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 40

mailto:cynthia.gaina@staf.undana.ac.id


  

 

2. MATERIALS AND METHODS 

2.1. Samples and DNA Collection  

Blood samples were randomly collected from 5 

stallions and 5 mares of Sandelwood horses which reared 

wildly in Sumba Island, NTT and were stored at –20 C 

for further analysis. Genomic DNA was isolated by DNA 

blood mini kit (Geneaid). The quality and quantity of 

isolated DNA was measured by spectrophotometer 

methods and agarose gel electrophoreses. This work was 

approved by the Animal Research Ethic Committee, 

Faculty of Veterinary Medicine, Nusa Cendana 

University with the series number 

KEH/FKH/NEPH/014/2019. 

2.2. PCR Primers and Amplification 

The horse MSTN primer sequence were forward 

primer, 5’-TATTCTTCTTGGGAGGGAGGACT ACT-

3’ and reverse primer, 5’-GCAAGTAATTA 

GCACAAAAATTTGAATG-3’ adopted from [8]. Using 

this primer, the expected PCR product size was 463 base 

pairs (bp) approximately. The PCR was performed in a 

25µl, containing 10 pmol of each primer, 10gDNA 

sample, 12.5 PCR master mix (Geneaid). The PCR 

cycling conditions was an initial denaturation step of 95 

C (3 min); followed by 35 cycles of 98 C (15 s), 55 C 

(30 s) and final extension at 68 C (45 s). Electrophoresis 

of PCR products was performed in 1 % TBE agarose gel 

and was visualized by a UV trans-illuminator. 

2.3. Sequencing and Data Analysis 

The sequencing analysis was used to identify the 

variations of MSTN gene in all samples, both in mares 

and stallions. Results of the DNA sequencing was 

analyzed using Mega version 6.0 [11]. The software 

Basic Alignment Local Search Tool (BLAST) was used 

to sequence and to analyses the samples.  

3. RESULTS AND DISCUSSION 

The myostatin (MSTN) gene was successfully 

amplifies in the PCR process using a pair of primers that 

cover entire coding sequence of MSTN gene. The results 

show that amplification fragment size is a DNA fragment 

with 463 bp. The optimization PCR is shown in Figure 1.  

The PCR products were visualized with 1% TBE agarose 

gel. The results showed that amplification fragment has a 

good specificity, which directly proceed to sequencing 

analysis. Visualization of PCR products is shown in 

Figure 2. 

 

 

 

The DNA to be sequenced must first be broken into 

smaller pieces and amplified. The nucleotide sequence of 

DNA fragment from 10 samples showed different length 

in base pairs (Table 1).  

 

Sequenced fragments of the horse MSTN gene were 

assembled into one sequence of 463 bp that resulted 

100% identical with that was in the existing data in 

GenBank derived from Equus caballus compare with 

 
Figure 1 PCR products sample were assessed by 1% 

TBE agarose (1. Annealing 50 C, 2. Annealing 53 C, 

3. Annealing 55 C, 4. Annealing 58 C, 5. Annealing 

60 C, M: Marker 1 Kb). 

 

 
Figure 2 Electrophoretic profile for the MSTN gene 

fragments amplified by PCR in a 1% TBE agarose 

gel. (M:1kb DNA ladder; Lane 1-10 represented a 

strand with 463 bp). 

 

Table 1 Samples numbers, Accession numbers and 

length of submitted fragments on the data base 

systems. 

Samples No. Accession No. Length (bp) 

1 KY746536.1 442 

2 KY746536.1 444 

3 KY746509.1 430 

4 KY746509.1 441 

5 KY746534.1 439 

6 KY746537.1 440 

7 KY746536.1 430 

8 KY746536.1 441 

9 KY746537.1 444 

10 KY746509.1 437 
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several types of other breeds, including E.c. przewalskii, 

E.c. appaloosa, E. asinus and E. burchelli [13]. The 

coding region of the horse MSTN gene in group 1-5 

which are mares’ group contained 442, 444, 430, 441, 

439 bp respectively, while the stallion groups from 6-10 

contained 440, 430, 441, 444, 437 bp respectively.  

Although some studies has mentioned about the mt-

DNA genetic variations in horses based on its breeds, 

countries and regions [12] [13][14], there is still rare 

information about the role of MSTN gene in Sandalwood 

horse. Up to now, the selection is just based on its 

morphology that has limitations. 

The results in this study showed various length of 

base pairs that is submitted to the BLAST NCBI data 

base under KY746509.1, KY746534.1, KY746536.1 and 

KY746537.1 accession number for MSTN gene as 

sequences from the 10 sample of Sandalwood horses 

derived from MSTN gene in Anglo Arabian race horse.  

The aerobic capacity that is associated with MSTN gene 

was reported in some of horses’ breeds, including Anglo 

Arabian horse [15], in which Sandelwood horses 

belonging to that breed. Its conformation characteristics 

affects equine kinematics, that also be found in 

Sandalwood racing horse.  

4. CONCLUSION 

The conclusion of this, finding showed an important 

contribution to the initial characterization of the MSTN 

genetic profile of Sandalwood racing horses and may be 

possibly add to further genotype phenotype association 

studies in future.  

AUTHORS’ CONTRIBUTIONS 

CDG and FDH equally contributed to this study in 

Laboratory and also review the result. 

ACKNOWLEDGMENTS 

The study was funded by DIPA Faculty of Veterinary 

Medicine, Nusa Cendana University in 2019. The 

authors also would like to thank local farmers in Sumba 

Island for the assistance during field study.  

REFERENCES 

[1]  C.D. Gaina, Foeh, D.F.K. Nancy, Studi performa 

umum tubuh dan status fisiologis kuda sumba, 6(2) 

(2019) 38-44, DOI: 10.35508/jkv.v6i2.01. 

[2]  C.D. Gaina, A.Y.N. Widi, A. Saputra, Age-sex 

related in hematological values of Sandelwood pony 

horses (Equus caballus) in East Sumba, NTT, 3(2) 

(2020) 103-109. 

[3]  A. Viluma, Polymorphism in myostatin gene and 

athletic performance in Nordic horse breeds, 2012. 

[4]  A. Batubara, Ekspresi gen myostatin dan aplikasinya 

pada program pemuliaan kambing (Myostatin gene 

expression and its application on goat breeding 

programme), Wartazoa, 27 (2) (2017) 89-94. 

[5]  D. Aiello, K. Patel, E. Lasagna, The myostatin gene: 

An overview of mechanisms of action and its 

relevance to livestock animals, Anim. Genet, 49(6) 

(2018) 505–519, DOI: 10.1111/age.12696. 

[6]  I.L. Haruna, U.J. Ekegbu, F. Ullah, H. Amirpour-

Najafabadi, H. Zhou, J.G.H. Hickford, Genetic 

variations and haplotypic diversity in the myostatin 

gene of New Zealand cattle breeds, Gene, 740(1) 

(2020) 144400, DOI: 10.1016/j.gene.2020.144400. 

[7]  A. Balakowska, J. Makulska, Associations of 

CAST, CAPN1 and MSTN genes polymorphism 

with slaughter values and beef quality, 20(3) (2020) 

757-774,  DOI: 10.2478/aoas-2020-0006. 

[8]  G.L. Pereira, R. de Matteis, L.C.A. Regitano, L.A.L. 

Chardulo, R.A. Curi, MSTN, CKM, and DMRT3 

gene variants in different lines of quarter horses, J. 

Equine Vet. Sci, 39 (2016) 33-37, DOI: 

10.1016/j.jevs.2015.09.001. 

[9]  B.A. McGivney et al., MSTN genotypes in 

Thoroughbred horses influence skeletal muscle gene 

expression and racetrack performance, Anim. Genet, 

43(6) (2012)  810-812, DOI: 10.1111/j.1365-

2052.2012.02329.x. 

[10]  M.F. Rooney, E.W. Hill, V.P. Kelly, R.K. Porter, 

The ‘speed gene’ effect of myostatin arises in 

Thoroughbred horses due to a promoter proximal 

SINE insertion, PLoS One, 13(10) (2018) 1-20, 

DOI: 10.1371/journal.pone.0205664. 

[11]  K. Tamura, G. Stecher, D. Peterson, A. Filipski, and 

S. Kumar, MEGA6: Molecular Evolutionary 

Genetics Analysis Version 6.0, (2014) doi: 

10.1093/molbev/mst197. 

[12]  O. E. Othman, K. F. Mahrous, H. I. Shafey, 

Mitochondrial DNA genetic variations among four 

horse populations in Egypt, J. Genet. Eng. 

Biotechnol, 15(2) (2017) 469-474, DOI: 

10.1016/j.jgeb.2017.06.004. 

[13]  R. Widayanti, W. T. Artama, R. Tabbu, Analisis 

genetika molekuler kuda sumba berdasarkan urutan 

D-loop mitokondria molecular genetic analysis on 

Sumba Horse based on D-Loop mitochondria 

sequence (2006) 23–26. 

[14]  E.G. Cothran, R. Juras, V. Macijauskiene, 

Mitochondrial DNA D-loop sequence variation 

among 5 maternal lines of the Zemaitukai horse 

breed. Genet. Mol. Biol, 28(4) (2005) 677-681, 

DOI: 10.1590/S1415-47572005000500006. 

Advances in Biological Sciences Research, volume 12

42



  

 

[15]  F. Castejón, D. Rubio, P. Tovar, M. Vinuesa, C. 

Riber, A comparative study of aerobic capacity and 

fitness in three different horse breeds (Andalusian, 

Arabian and Anglo‐Arabian). J. Vet. Med. Series A, 

41(1‐10) (1994) 645-652. 

[16]  R. Martinez, J.F. Rocha, D. Bejarano, Y. Gomez, Y. 

Abuabara, J. Gallego, Identification of SNPs in 

growth-related associated with race distance 

propensity and muscle fiber type proportions. Anim. 

Gen. 45(6) (2016) 827-835. 

[17]  J.L, Petersen, S.J. Valberg, J.R Mickelson, M.E. 

McCue, Haplotype diversity in the equine myostatin 

gene with focus on variants genes in Colombian 

creole cattle. Genet. Mol. Res, 15(3) (2014). 

[18]  E.W. Hill, B.A. McGivney, M.F. Rooney, L.M. Jats, 

A. Parnell, D.E. MacHugh, The contribution of 

myostatin (MSTN) and additional modifying genetic 

loci to race distance aptitude in Thorougbred horses 

racing in different geographic regions, Equine Vet. 

J. 51(5) (2019) 625-633. 

 

Advances in Biological Sciences Research, volume 12

43


