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Jeju horse (Equus ferus caballus) is a Korean horse breed that has been native to Jeju Island for a long
time. Jeju horses are used as racehorses, and their racing ability is a major economic trait. The role
of the myostatin (MSTN) gene in skeletal muscle mass has been studied in various mammals, and
mutations in the MSTN gene are known to affect the racing ability and stamina of thoroughbreds.
In this study, we compared the frequency of mutations in the MSTN gene in several horse breeds,
including 1,433 Jeju horses. Among the mutations (ECA18 g.66493737C>T) in the MSTN gene, the
long-distance aptitude genotype (TT) was found to have a frequency of 0.826 in Jeju horses, which
was higher than that in Halla horses (0.285) and thoroughbreds (0.252). The genotypes and arrival re-
cords of Jeju horses were compared according to various distances (400 m, 800 m, 900 m, 1,000 m,
1,110 m, and 1,200 m). According to the results, the CT type showed a faster-reaching record than
the TT type in races of less than 1,000 m. However, almost identical results were confirmed in races
over 1,110 m. This study suggests that the MSTN mutation in Jeju horses may be related to race dis-
tance aptitude. In future research, the data in this study can be used for developing markers related
to race distance aptitude and racing abilities in Jeju horses.

Key words : Halla horses, Jeju horse, MSTN, polymorphism, Thoroughbred

ME

)

Xi]-T—U}(Equus ferus caballus)= @&ste =9 FUT 1L
fr 2 FFoR U A TR oF 13%E A glom,
xi]-ru} & #g AH A 2H (jejuhorsejeju.go.kr) o] 83}
of A 747t AFEEAAE A ELAA #2H Al
ATk l 115~125 cm, A5 230~330 kgol ™, & &
Fe 7ML Y Aoz dHA YT At

Ao AYFel T2 T HE oy FF2
FEE W ZoE F2EYG AFEdA T A8 HF,
489 FEET FHAN qgT o] 2EH Aoz

2 Ll

Hol 9# 7|7t AN Ao 2 AT dAHZ 10734
AFEe] To] AAH 7]E0] 9o, 1,276 xﬂ%“ﬂ ey
2AS HYsa 1607

*Corresponding authors

Tel : +82-63-238-7130, Fax : +82-63-238-7136

E-mail : ratl121@korea.kr (Nam-Young Kim)

Tel : +82-64-754-5708, Fax : +82-64-754-5713

E-mail : jaechoi@korea.kr (Jae-Young Choi)

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Atk 7150 ATB]. A2 A AFA = AlFHL 5
A A7 MR AY =P s et gl o
S OE A EAE AL Sle AR YT 4F
Ak AAAA TETH| FHA EFo] AN ALz
EIHJTA7]. F=rAE] Al FA vkEd ol A AlFrt Z 7}
NPE, AFrtz 851 glo] AF Hol AlFrtelA
T3 AA AR FE&HI Yo
Myostatin (MSTN) fr&d 2o A 9 Wlo]& thefdh i F ol
A 25 vl #ojsts Aoz deA o 42 A%
o 2 4FE vA = ALZ BHAFHATL, 8]. Thoroughbred
AA AF71 5o that A AA A#HHE4 (Genome-wide
association study)< 3] MSTN frx7¢e @4 d7] o434
(single nucleotide polymorphism, SNP)¢| ¥ ©](ECA18
g.66493737C>T)E &<ttt 3|3 ®Wo]7} Thoroughbred
A AFsdd 2y §FE FE AR I
Rem vk AL A 78‘-7? AeE ﬁ’%o}i | ZA] o
el Bus 5, 6] 1 F theFd 2ol A MSTN A7
H SNPEol B3t A5 o FF 7 M2 4E 734
EAQS Hol: Aog BuHATI0, 12, 16, 19].
B Aol Ae AlFrtel A MSIN 242 W Hol Sl e
gatdth. 1F AFrtlA Sol Al =g Hol=
dAst Ao EG ojdd FdE g E A7 AH
X3 WE Fall AFvr A MSIN



o}, =3¢ Al F ot A MSTN
73 A o] A#AAgol A Felsty
T AFutolM &g HeAdE Flstua FHU

4}4
dlmt
i)
_,N_

ks A A& FAk

2AgA 5= A T Xl-ru} DNA A]E% S
Ao T horoughbr g Fetnt A e =il
iy Pﬂﬁo}%’\r/} ddgrIdoe
71539 A8 &l
At B+ 715 HolH XPE 4%} 300 Wzt g=npAtE]
AF7vksdol A AFFrk rke] tigh A 7152 A3k
. DNAE NanoDrop ND-1000 spectrophotometer (Nano
Drop Technology, Wilmington, DE, USA)& ©] 43t 3=
€ &439°5H 25 ng/ulE 3438t polymerase chain re-

1,
o

2 2 9
ol g

=4
gl

ot i O oy
o
AN 3
= 4
ek
12
o
n:

action (PCR) S%of o] &3}t & A1 55 4FL 71
FAA%Y FEAYEYANAIY AL Tgon A3
TAE F5otm 38k A TH(NIAS20191506).

S A0MHIS
AFrhel A7 5
3l 2.66493737C>T9|
ol el AF A4 Agol

Journal of Life Science 2021, Vol. 31. No. 12 1089

HIHATE]. dLdd7idold A48 24 A8l py-
rosequencing & ©] &3t} Pyrosequencings 9%
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Germany)< ©] 83} A 234 thH(Table 1). 34 A 5] DNA
g FYLE PCRE 73t faA AU S SE8g™ O
T PCR= #3830 2 primer (10 pmol/ul) 1.5 ul, dNTP (10 mM)
2 pl, 10xreaction buffer 2.5 pl, 0.5 unit HS Prime Tag DNA
Polymerase (GenetBio, Daejeon, Korea), 25~50 ng genomic
DNA, % 25 1l volume®] HE% SH4E EFst g
Z . PCR ¥F8 2712 DNA Engine Tetrad 2 (Bio-Rad, USA)
g o] &3te] x7] W4 94T 58 ¥, W4 94T 30%, primer
A% 55T 302 28 A 72T 3022 749 dHits
343] whE3 § HF 58 AAsAT
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beads (GE Healthcare, Uppsala, Sweden)Z &3 & 70%
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Table 1. PCR primers for amplification and sequencing primers for genotyping

SNP ID Chr:Pos

Sequence (5 —3")

Forward
Reverse
Sequecing

MSTN 66493737 18:66,493,737

MSTN 66493525 18:66,493,525
MSTN 66493582 18:66,493,582
MSTN 66493745 18:66,493,745
MSTN 66493775 18:66,493,775

MSTN 66494218 18:66,494,218

CGGAAGATTCTGTGCCATGTGT
Biotin- TGTCTTTAGAGCCAGGCTGTCATT
TAATCAGGTTATAACTGCAC

GCAGCTGTACCAATCAGTCTGGA
Biotin- CAATGACAGCCTGGCTCTAAAGA
GCTTTGGAATAGCCIT

GGACAAGACACACTGAGGAACTAA
Biotin- AGTGATTTTGCTCACAATGACAG
AATTTGAATGTTATATTCAG

AGGCTGTCATTGTGAGCAAAATC
Biotin- TCCTGCTTTACCCAGTGCTTTAT
AAAGGAAAATTATTTGGTG

Biotin- TTTTGGTTCCCCAAGATTGTTTAT
ACGGAAGATTCTGTGCCATGTGT
GGACACAACAGTTTCAAAAT

TATGGTCAAGGTGTAAGCAGGACT
Biotin- TTTGAAAGTTATTCCCCTGGAG
TCATTTTTCTTACTAATACA
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Table 2. SNP genotype frequency of MSTN in horse breeds

2l MSTN g.664937373} MSTN g.664942101 4 F%3+ W= 2}
o] Holx AL FAsAT mstn g.66493737 EF FFol
Hl ko] A F oo A TTH (A v 82.6%, §ekvt 28.5%, Thor-
oughbred 25.2%) W=7} % & 70| 2 Ath. MSTN
§.66494218°] 739~ A Futol A EF FF il AA FAAE W
S7HA F1E 90.6%, Tekrt 66.2%, Thoroughbred 39.5%) %=+
< Fst At (Table 2).
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Quarter horse ¥F 2 CCHo| 083022 7M4 =2 HEE
Hol Ao A9 IAH A2 FAFHJTH12]. ol &=
2] Polish Heavy Draft®} Polish Konik CC3 o] &7 5 A

Wgtom TTdOl 247} 0830, 0.7360.2 E& HI=E Yl o
FF NS Aol & RYTH16]. Arts T2 EF FF Uy

N7} w9 2o ukd TTH 1ﬂ57} ik
3

. Holstein ‘3! Brazilian Sport Horse & -4 %U}%
A CCHol 0073 B 006302 W xS RyA

SNPs No. Genotype frequency Allele frequency o Diversity parameter*
66493737 cC CT TT C T Ho He PIC
Jeju Horse 1433 0.006 0.169 0.826 0.090 0910  1.011™" 0169 0.164 0.150
Halla Horse 228 0.197 0518 0.285 0.456 0544 0269 0518 0.497 0.373
Thoroughbred 119 0.218 0.529 0.252 0.483 0517  0224%% 0529 0.502 0.375
66493525 TT TG GG T G
Jeju Horse 1436 0.847 0.149 0.004 0.921 0079 0762 0149 0.145 0.134
Halla Horse 228 0.895 0.105 0.000 0.947 0.053 ND 0.105 0.10 0.095
Thoroughbred 119 0.983 0.017 0.000 0.992 0.008 ND 0.017 0.017 0.017
66493582 TT GT GG T G
Jeju Horse 1426 0.811 0.180 0.009 0.901 0099 0027 0180 0.179 0.163
Halla Horse 228 0917 0.083 0.000 0.958 0.042 ND 0.083 0.080 0.077
Thoroughbred 119 0.983 0.017 0.000 0.992 0.008 ND 0.017 0.017 0.017
66493745 AA AG GG A G
Jeju Horse 1419 0.987 0.013 0.000 0.993 0.007 ND 0.013 0.013 0.013
Halla Horse 228 0.934 0.066 0.000 0.967 0.033 ND 0.066 0.064 0.062
Thoroughbred 119 0.983 0.017 0.000 0.992 0.008 ND 0.017 0.017 0.017
66493775 AA AG GG A G
Jeju Horse 1404 0.846 0.150 0.004 0.921 0079 0699 0150 0.146 0.135
Halla Horse 228 0.895 0.105 0.000 0.947 0.053 ND 0.105 0.10 0.095
Thoroughbred 119 0.983 0.017 0.000 0.992 0.008 ND 0.017 0.017 0.017
66494218 AA AC cC A C
Jeju Horse 1399 0.906 0.094 0.000 0.953 0.047 ND 0.094 0.090 0.086
Halla Horse 228 0.662 0.307 0.031 0.816 0184 0013 0307 0.301 0.255
Thoroughbred 119 0.395 0471 0.134 0.630 0370  0011™ 0471 0.468 0.357

, Ho, He, and PIC indicate the values of observed heterozygosity, expected heterozygosity, and polymorphic information content,

respectively.
, Degrees of freedom: 1
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Fig. 1. MSTN 66493737 SNP variants in horse breed (Global). Comparison of the genotypes of the MSTN 66493737 (C>T) SNP
in the previous studies of different horse breeds with the genotyping analysis conducted in this study. Hill et al., 2010[5],

Padilha et al., 2018[10], Polasik et al., 2015[16].
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Fig. 2. Comparative analysis of 66493737 SNPs genotype and race records in Jeju-horse MSTN. The race distances used in the
analysis were 400 m, 800 m, 900 m, 1,000 m, 1,110 m, 1,200 m, and the arrival times and genotypes for each distance were

compared. (*p<0.05, **p<0.01, ***p<0.001).
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