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Abstract

To investigate the genetic polymorphism of serum protein of the horses on
Cheju, we assigned horses for three populations, they were Cheju-native horses
40herds, which were precious natural monuments, Cheju-racing horses S5herds in
Cheju Racing Association and Thoroughbred horses 46herds.

We analyzed the phenotypes and allelic frequencies of serum protein in three
populations in Alb, Es, A1B, Tf loci by using a polyacrylamide gel electrophoresis.

In albumin locus, it was identified that it is controlled by 2 codominant
autosommal alleles A and B, The phenotypes and allelic frequencies of serum
protein were Alb*=0.325, AIb®=0.675 in Cheju-native horses, Alb*=0.473, Alb"=0527
in Cheju-racing horses, Alb*=0.139, Alb®=0.860 in Thoroughbreds. In vitamin D
binding protein locus, The phenotype of FF was observed in 100% in Cheju-native
horses, 98.1% in Cheju-racing horses and 86.9% in Thoroughbreds. The phenotype
of FS, SS was not observed in Cheju-native horses. Phenotype SS was not
observed in all tested population. In Esterase locus, overall, the frequency of
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phenotype II was high. In Thoroughbreds, phenotype II was the highest in all
tested populations. The gene frequencies of the separate populations were
Es’=0337, Es'=0.662, Es>=0 in Cheju-native horses, Es"=0.309, Es'=0.581, Es®=0.109
in Cheju-racing horses and EsF=O.097, Esl=0.815, Es®=0.086 in Thoroughbreds. In
glycoprotein locus, Phenotype KK was observed 100% in all tested populations. In
transferrin  locus, Tff' was nonexistent in Cheju-native horses, but in
Thoroughbreds was the quantitative preponderance among all breeds. The
frequencies of the separate alleles D, F1, F2, H2, O and R were 0.1, 0, 0.428,
0.014, 0.314 and 0.142 in Cheju-native horses, 0.16, 0.05, 0.41, 0.04, 0.06, 0.28 in
Cheju-racing horses, and 0.365, 0.310, 0.229, 0.013, 0.081 and 0 in Thoroughbreds.

Key words : Cheju-native horse, Cheju-racing horse, Thoroughbred, phenotype, allelic
frequency, locus, Polyacrylamide gel electrophoresis, Albumin, Vitamin-D
binding protein, Esterase, Glycoprotein, Transferrin.
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Hl, H2, J, M, O, R9 1170 dPFAz
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ot i RFvte} MFute] g E @
HA FA4Y dygdEgel oA d7+E
vt7} ¢lo], Thoroughbred®}t |57 30}
o dogWy A7t 2T A

2 7= AFAY0Y AF7H T}
Thoroughbredoll Al FA A Xuj& Hol
Hagle dAGHAFAN WHolst P
& A Yelyi: Albumin, Vitamin D
binding protein, Esterase, Glycoprotein,
Transferrin® HE¥H A} dPFHAAA
EE ZAEoZM AFoly HAFHY
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1) BASE
HA7)E AFAH0} 0%, AFF0by

lo

A%} 5%,
1658 FA Y

£4 =22l Thoroughbred

2) Sampling

AAW A 10w AYael, wHL
AR oda Besto} 72T WF
nastd ANBZ A4sa.

3) #Ilgs

Polyacrylamide gel electrophoresis
(PAGE)E o83, 3dHAL ¥4
&t

Gel - Acrylamide, bisacrylamide, Tris,

TEMED, 2-Mercaptoethanol,
Ammonium persulfate® 12%, 4
%, 8%.

Gel buffer - Tris, boric acid.

Staining - Es staining, Protein staining.

Destaining - Methanol, acetic acid.

geld 4%, 8%, 12%F T2 31, geldl
of A& paperg loadingdts, pH9.0
Tris-boric acid electrode buffer& o]-&
39, A& 8% FU 1200V, 30mA‘del
X 9453 F paperg AA3I, 1200V,
S50Woll A oF 6AIHESY 45 ARG E
A& Esterase 4902 0.05M Citric
acid, 0.19M Tris, 1% @ -Naphthyl acetate
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1) Albumin(Alb) Hglo| KEX
Oy sy

a. Albumin #99 X¥8Y &7

Albumin zone2 7}% WE olFEE
AU, o3 =7t ME AAY, o|Fx7}
=3 BBY, ¥%9 band® EF 4£F%
AB¥9 EdYol EFHUZ, A
AlbPS] A o3 gL &
Ad ¥ F AU

b. Albumin(Alb) #99 8y =
AuE ¥ FARANE

Table 1. Phenotypes and gene
frequencies of Alb locus

No. of Gene
Genotype animal frequencies
Cheju- AA 0156  03%
native AB 035 (14)
horses  pp 0520 0675
total n=40
Cheju- AA 0236 (13) 0473
racing AB 0472 (26)
horses  pp 0200 (16) 0527
total n=55
Thorough AA 0023 (1) 0139
—breds AB 0232 (10)
BB 0744 (32) 0860
total n=43
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ojFE7t 714 WME AA¥9 FENEE
AFAFut7t 236%=, Thoroughbred 2.3
%, AFAAvt 15% B} =2 FJVEE
YJetuidz, 714 =¥ BBYY W&
Thoroughbred’t 744%2 713 &L ¥
£ Ugddd. F33Y ABE L AFAF
vhol A 472%=2 7V =& A% S JERN
o AFAYete] FAANEE AlbA=0.325,
AlbB=0675, AF7ZFvlE  AlbA=0.473,
AlbB=0.527¢1 22, Thoroughbredt= AlbA=
0.139, AIbB=0.8602 YElytt}.

2) Vitamin D binding protein
(Ge) =99 78 O A

a. Gc %919 E¥Y £57

ol¥x7t w& FFY, °ls=7t =¥
SS¥, 4% bandE BF 473 FS¥e
2 &59d.

Gee F, So dyd#wAzd o3 2w
< ¥ & UG

b. Gc #99 #IY U %
FAANE

AFAAvte] GeEEE Y EF@WEE
FF¥ol 100%& Jeld R, AFZ3F0t
£t FF3¥o] 98.1%7F Jehga, FS3o)
1.8%2 4YElA 3, Thoroughbred:= FF
8o] 869%, FS¥ L 13% S YeEAY T
AFAYte) FARNEE Gc'=1, Gc’=
0, AFAFHE G'=0990, Gc®=0.001 2
23 Thoroughbred= Gc'=0934, Gc'=
0.0652 uE}sTH
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Table 2. Phenotypes and gene

Table 3. Phenotypes and gene

frequencies of Gc locus

Genot No. of Gene
yoe animal frequencies
Cheju- FF 1 (40) 1
native FS 0
horses SS 0 0
total n=40
0.981
Cheju- FF (54) 0.990
racing FS 0018 (1)
horses
SS 0 0.001
total n=55
FF 0869 0.934
Thorough (40)
breds FS 0.130 (D
SS 0 0.065
total n=41

frequencies of Es locus

3) Esterase(Es) =29l #3H
Oy sy

a. Es #99 dYLHF

Est F, I, S ddfFAz o3 A
Wge &Y% 4 A4 FF, 1, SS, Fl,
IS, FS¥e #d3es £7¥d

b. Es #9%9 HEY Zduix 2
FAANE
Es B8YWEE BZE FoA Yo
AY e 2FNEE Yehidth 2 3
Thoroughbred?} 652%2 7% =& #
282 8% AFAActe) FRANE
+ EsF=0337, Es'=0662, AFAFue
Esf=0.309, Es'=0581, Es*=0.109 13 %

Genotype Nq. of Gene.
animal frequencies

Cheju- FF 0131 (5) 0337
native II 044707) 0662
horses SS 0 0

FI 0.394(15)

IS 0

FS 0

total n=40
Cheju- FF 02 (11 0309
racing i 0.436(24) 0.581
horses SS 0018 (1) 0.109

FI 0.163 (9)

IS 0127 (D)

FS 0054 (3)

total n=55
Thorough FF 0.021 (1) 0.097
breds I 0.652(30) 0815

SS 0 (00 0086

FI 0.152 (7

IS 0.173 (8

FS 0 O

total n=46

Thoroughbred+ EsF=0.097, Es'=0.815,
Es®=0.0862 utebyth.

4) Glycoprotein (A1B) =LY
FHX Oy A

a. AIB #99 233 &F

F, K, S 3719 didfAdAo o3 o
T zolo s FAHC
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b. AIB #99 #3d¥ Zdux ¢ Table 4. Phenotypes and gene

FAANE frequencies of Tf locus
339 E% KK¥ 100%E YJeHz, Genoype O Of  Gene
Al SR AH Ty K.1e animal _ frequencies
A FHANESF7E AIB =1& e Chers T
At native  F2 0142 (5)  D=0.1
horses F20 0.257 (9) F1=0
5) Transferrin H9l9| §HX} C} FR 0171 6) F2=0428
0 0.171 (6) H2=0.014
ey

HO 0028 (1) 0=0314

DF; 0142 5) R=0142
. Tf 399 EAYE S ?
a. Tf #49) JEH D 0028 ()

D, F1, F2, F3, G, H1, HZ, ], M, total n=35

(@)
2% RS WiPFAAZ ofe] 74x g@Y  Cheju- RO 009 ()
- DF: 0169 (9 D=0.16
e 2] racing 2 ;
°f 2R F; 0113 (6) FI=005

horses
o F:R 0245 (13)  F2-041
AN = OR 0018 (1) 0=006
oel 289 Ao Ughyg 1 & FiF; 0037 (2) R=028
T'= AFAdnily 22X A HR 0037 2
9t Thoroughbredoll = FA|ulFo 7} I;R gg?: i?;
% ge WESE Uehis, |
R 0056 (3)
DH, 0037 (2)
_ total n=50
V. 2 & Thoroug  F1 0108 (4)

hbreds DEF, 0.216 (8)
FiF; 0135 (5) D=0.365

D 0.189 (7}  F1=0310
F0 0.027 (1) F2=0.229

Albumin(Ab)f 482 AMHoz AP
Yol fAANESL BA et AF

Agete) fAxdEEgdRe o Y FIO 0054 (2 H2:0013
o] MAI FAR A3Z Yeiyc 3 5 DF» 0.108 (4) 0=0.081
o) oa) zAE AFAeYnl BAAE 9 DO 0027 (1) R=0
38 AFAFuHAL 0473, AlbP=0527) FH: 0027 (1)

o} ¥]&3 33E Bk Thoroughbred?) F. 0.081 (3)
FAANE B2 A3 Bowling 5791 ¢ 0O 0027 ()

# zAE s fAR NS A total _ n=46
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Vitamin D binding protein (Gc)9] &
YA AFAYul= KK o) 100%2
SS¥ I FS¥L #FHA ¥sid 33
2% A 100%°l 7t7E A#E el
ot

Esterase(Es)el ®#AA4x=z, AFAHH
nto & Es’=00.2, FS¥, SS¥o] A%
=2 ekskeh ole @ F'Mel s zA}
? A2 AdA3 A Thoroughbred
v 32399 II‘E?°] 652% = 339%F 7t
< Ui en, Es’=0.08
oz, Eﬁi% SS¥I FS¥ol HAEHA
sttt AFAete] Esgdge o 5
o] A|FANu} EMAAL {FAG Wk,
g 59 @ AFAetEM A3}, Es'
3, Es°go] zol7} AL 2AsA =
AL, olAL AFAFroie} FAR AT
g Jehd ESE 4uie] AA & o}
Y e F oulg e Az TEAA
ot wolgln BuHogt’ oz
of MF7Folel Es®Y EAE BEEY
LRFL uFFo] ojFoFUE Aoz
AlAbE T

Transferrin® g ZT@YHo] Yy
. 2 F F¥<L F1¥ F22 JUHoixn
I g E Fo ue gl iy
At Thoroughbred A$E= FI3 F2 &
2A4Ungi, 2 F Flo] ¥ ¥z
‘—}EHH?JP—“L 2 W A F R et
e Fl fAdgo] @33 ¥yt Fl
4 }—E wgalel A BHPYE B
Y AFAForY Tf=0059 FAE 2
Fol A Yehd Aoz AAgr

o]
=2 #AE

oy 4

Thoroughbred Z$ K. Bell®e] Z3ts}
Hx3tdt. 2¥FA 4%, DFY FFH
d3o| 714 ol BFEYT vuEw
Attt 238 %9 Thoroughbred &=yl
=42 39, T=0365 Tf'=0.310,
Tf?=02292, & #A8ud A 3
ZEL TFH & 57

248 23g 71Eeg, AFAY0}
F7F0 9 Thoroughbrede Z+7te
A ELFE JEEoE dE A
goe 2L 4 5 A

4 Fo 2
ox 2 o

v.3a &

AFzW AMSHIL e AFAY0,
A 57 F v}, Thoroughbredd] ¥ A ¢ A
Albumin, Vitamin D binding, Esterase,
Glycoprotein, Transferrin® fFAdAEH
g3 WES$LE polyacrylamide  gel
electrophoresis& ©| §39 ZA}lslA ),

1. Albumin #$AX, E8Y AAY Y
2z AFAFIE B6%E L
2@z Yehdidx, 283 BBY 9
¥ £ Thoroughbred’} 744%Z 713
2 T E YEAY. FEA AB%

AFAFoNA 472%2 7M1 =

g2 Jehldt. Al F Al vt %@1}
== Alb*=0.325, AlbP=0675, AF73F
uh= Alb*=0473, Alb®=0527°]3, Thorou-
ghbred: Alb*=0.139, AIb®=0.8602 }e}
w@ot.

2. Vitamin D binding protein &9l
A, AFAHety GeEEY e &@NE

o

14
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= FF3¥°] 100%& Jehiiz, AF7
Ful= FF¥o] 98.1%7F Yelwtx, FS3
o] 1.8%% YA, Thoroughbred:=
FF¥o] 86.9%, FS8< 13%& YEIUY
. AFAYety FARNEE GeF=l,
Gc®=0, AFAFoE GF=0990, Gc’=
0001 =28lx Thoroughbred® Gc'=
0.934, Gc®=0.0652 Lhebytt},

3. Esterase #$olA, ZE FoA I
o] AY EL FINEZE YERIAL
AFAHote] FHAANEE  EsF=0.337,
Es'=0.662, A37Fvh= Es'=0.300, Es'=
0581, Es=0.109 8] Thoroughbred
¥ EsF=0.097, Es'=0.815, Es°=0.0862 U
el

4. Glycoprotein F9olA, 33d 25
KK¥ 100%& 4Yech

5. Transferrin #$lolA, o8 FH9
E@Yo) el 2 F T ' AFA
Hulol A FAHA Gttt
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