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ABSTRACT

This study was carried out to define the “Wolla” coat color using 376 Jeju registered horses (white patched 142, solid coat
color 234). Three major factors related to the white patches i.e ECA3-inversion for Tobiano, EDNRB 2 bp nucleotide substitution
for frame Overo, and the KI7 intron 16 single nucleotide polymorphism (SNP) for Sabino types of coat color were analyzed. It
was found that out of 142 Jeju horses with white patches that have the genotype for ECA3-inversion (7o) 140 horses were +/To
heterozygous and 2 horses were To/To homozygous all Jeju horses with white patches had ECA3-inversion allele. However, there
was no frame Overo or Sabino allele type in EDNRB and KIT intron 16 SNP in Jeju horses with white patches. As for 234 Jeju
horses with a solid coat color, there was no ECA3-inversion allele related to the white patches. Thus, it could be considered that
Wolla coat color with white patches in Jeju horses might have come from the Tobiano line in the genetic classification by coat
color.
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Tt 1,4657F & 9} EAo] 1% 1427 (0.096)5 °]&3t%e
o, W} (solid) A 23475 #Aol| o855Itk DNA &9
2 NanoDrop ND-1000 spectrophotometer (NanoDrop Technologies,
USA)Z F4EE 243 F 100ng/ulz 3Aste] PCR FZ&
A3 FYPoz oGt

2. ECA3-inversion R A 24

ECA3-inversion #4123 913l Brooks 5 (2007)°] X3t W
S Hgstel BAEtE Ze] 3% chromosome? inversiond

Table 1. Primer sequences used in this study

Q&t7] $18 Table 19] 39| primers &3] HAEAE &
A Ao FES 93k PCR WM& Ixreaction buffer, 12
mM dNTP, ECA3FE 15 pmol, ECA3xR¥} ECA3toR 77}
7.5 pmol, 1.5 units i-Tag DNA polymerase (iNtRON, Korea)
¢ 25 ng genomic DNAE 313t 15 1l volumeo® E3s}
%ok PCR WHS-%712 DNA Engine Tetrad 2(Bio-Rad, USA)
g o]&ste] 95T 3% Z7|WA ¥, 94°C 45%, annealing 68°C
45%, 72C 4522 F4H Aduke-S 303 WHEet § 72°ColA
587 FF AT PCR 5% 4HE2 QIAxcel Advanced
A5A719% A (Qiagen, Germany)E o]-838lo 28-S &
Qlatsitt.

3. EDNRB, KIT #4%td &4

EDNRB 747} exon 19 2bp 9A7IX3H(TC/AG)S #4517
A8 Metallinos 5 (1998)°] .13 dhH-S wWasto] o]-g3l3ich
KIT intron 16°] 1037bp 1X1¢] T/A SNP 42 Brooks®
Bailey (2007)9] & wgsto] £A8l8itt. EDNRBSE KIT
Azte] FES 98] PyroMark Assay Design 2.0 (Qiagen,
Germany) Z=Z713& o]83te] PCRE primer?} sequencing&
primerES IQFEFATH(Table 1). 8z dHe F3%H& 93
PCR WH3-2 1xreaction buffer, 20mM dNTP, ZZ 15 pmol
primer (Table 1), 1 units i-7ag DNA polymerase (iNtRON,
Korea)®} 25 ng genomic DNAE E33t9 25 4l volumeo =
&34tk PCR HH3-3712 DNA Engine Tetrad 2 (Bio-Rad,
USA)E o]&ste] 94T 5% 27| &, 94T 30%, annealing
30% (EDNRBS} KIT intron 16 217} 56°C), 72°C 3022 1A%
ARkS-S 343 HEESE & 72TCoA 52 HFT AIASITL
PCR Z% 422 agarose gel AolA W75 oz gQlaslo
W, EDNRB} KIT 317 344 274& PyroMark Q96 ID
(Qiagen, Germany)E ©]-&3}3ith.

Target Sequence(5'—3")

ECA3F : TGATAGATCAGTGTAGACGTAGTGTGACAGAGAC

ECA3-inversion

ECA3toR : TTCACCACAGAGTATCCAATTATGTCTTTCACATAATGC

ECA3xR : AACAGCTACTCCCACTCTAGCATAGGTTC

Forward : F1 *AGTAGTGTCCTGCCTAGTGTTCG

EDNRB missense mutation Reverse :

R1 GATATTAGGGCCGTTCCGC

pyrosequencing : S1 TCAGCAGTGTGGAGTTT

Forward : F1 *TTAAATGGCTTTCTTTTCTCCC

KIT intron 16 SNP Reverse :

R1 GGATATTTCTGGCTGCCAAGTC

pyrosequencing : S1 CTATGAATACACTATTAGGA

* : 5'-end biotinylated.
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(2008)2 Tobiano 20479} solid 2475 A 2
Ae 275 A9sH 2027914 ECA3-inversion®] UEREOM,
solid 247+ ECA3-inversion®] §l%lth. HE3F ECA3-
inversion®] WEPA] & 2% TobianoZ FEHo] lout &
o] A% Aow FAr

A0 o] 8" AFnt e ECA3-inversionol thal A7 (
3 inversion (7o) 0.5 T-ate] FHAFS] B 2 24 A
AR, AlFel Det 1425 % 14050l M= +/ To olFHE
2 YR 2%+ To/To s34 eE Ueht AFrt dep 25
olA} ECA3-inversions £918 4= SISith Z2e{uh H]e}(solid)
RARQL 234 A= B 4+ FHATOE UERITH(Table 2).
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so} o] e} wA) Aol A EF ECA3-inversion©] LEREO.
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Fig. 1. Phenotypes of Wolla coat color in Jeju horses. Various patterns in shape and proportion of white patches
on the trunk. Genotypes of ECA3-inversion are To/To homozygous in B and +/To heterozygous in A, C,

and D. White patch is in white circle (D).
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Table 2. Genotypes of the ECA3-inversion, the EDNRB
and the KIT intron 16 in Jeju horse Wolla

and Solid
Wolla No. Solid No.
Genetic variation  Genotype of horse of horse
(frequency)  (frequency)
. . 234
- + + —
ECA3-inversion / (1.000)
140
+ —
/To (0.986)
2
To/T¢ -
o/To (0.013)

EDNRB 2-bp o 142 234
missense mutation (1.000) (1.000)

+/0 - -

0/0 - -

. 142 234
KIT intron 16 SNP T (1.000) (1.000)

A/T - -

A/A - -

ECA3-inversion©] W29 FHF o] o] Fojol] dgE ==
£ 8915}7] 93] ECA3-inversion +/To F+AAEE 2= 3 (
2hH 179 H+ FAAES e g Eeh 378 welste] A
A Ak 6ol Ojsl £A41%F A1), ECA3-inversion (To) IS
A e 2t 45704 L} (+/70) BAo] e} dde] f
A& ma2e AoR g9l HIt)(data not shown).
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2bp A7IAZH(TC/AG) 23t missense mutation (Isoleucine118
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o} Qe} 14250 +4+ FAxE o] Yehgt) v el (solid) &
A 234FME BF Al +/4+ FHAFOR eI (Table
2.
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