Journal of Llife Science 2004, Vol. 14. No. 4. 696~701

©JLS

JHAIAE 3 MRS olet Lo HE TN et AT

1
U - EES

axohls SRR AN, RgTeE FEAN%LT

Received July 9, 2004 /Accepted August 16, 2004

Genetic Studies of Redcell Types for Individual Identification and Parentage Verification in Horse Breeds.
Giljae Cho* and Byung-wook Cho'. Laboratory of Equine Genetics, Korea Racing Association, Gwacheon
427-711, Korea, 'Department of Animal Science, Miryang National University, Miryang 627-702, Korea — The
present study was carried out to investigate the redcell types of horse breeds. A total of 210 horses
(73 Korean native horses, 118 crossbreed horses, and 19 Mongolian horses) were tested a redcell types
by serological procedure, and their phenotypes and gene frequencies were estimated. The blood groups
phenotypes observed with highest frequency were Aa (27.4%, 63.6%, 63.2%), Ca (97.3%, 94.9%, 89.5%),
K- (97.3%, 99.2%, 84.2%), Pa (39.7%, 44.9%, 42.1%), and Ua (71.2%, 70.3%, 63.2%) in the Korean native
horse, crossbreed horse, and Mongolian horse, respectively. In the D system and Q system, phenotypes
observed with highest frequency were Dbcm/dghm (12.3%), Dbem/cgm (14.4%), Degm/dghm (15.8%),
and Qc (56.2%), Qabc (36.4%), Qc (31.6%) in the Korean native horse, crossbreed horse, and Mongolian
horse, respectively. Alleles observed with highest frequency were A- (0.287), Ca(0.827), Ddghm (0.226),

K- (0.985), Pa
(0.306), K- (0.995), P-

(0.358), Qc (0.494), U-(0.529) in the Korean native horse, Aa (0.529), Ca (0.776), Dbcm
(0.531), Q- (0.504), U- (0.548) in crossbreed horse, and Aa (0.421), Ca (0.895),

Ddghm (0.421), K- (0.842), Pa (0.447), Qc (0.448), Ua (0.632) in Mongolian horse. Dcfgk and D- alleles
were not detected in these horses. These results present basic information for estimating the genetic
relationships between the Korean native horse, and developing a system for parentage verification and

individual identification in these horses.
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Table 1. Analysis of blood groups in the Korean native horse, crossbreed horse, and Mongolian horse

KNH CBH MGH*
System Phenotype
No.(%) of horse No.(%) of horse No.(%) of horse
A a 20 (27.4) 75 (63.6) 12 (63.2)
ab 12 (16.4) 12 (10.2) 3 (15.8)
ac 10 (13.7) 8 ( 6.8) 0 ( 0.0)
b 8 (11.0) 1(08) 2 (10.5)
be 3 (41 3 (25) 0 ( 0.0)
c 8 (11.0) 6 (51) 0 (0.0
abc 6 (82 4 (34) 0 ( 0.0)
- 6 (8.2 9(7.6) 2 (10.5)
C a 71 (97.3) 112 (94.9) 17 (89.5)
- 2(27 6 (51 2 (10.5)
K a 2(27) 1 (08) 3 (15.8)
- 71 (97.3) 117 (99.2) 16 (84.2)
P a 29 (39.7) 53 (44.9) 8 (42.1)
ab 13 (17.8) 12 (10.2) 1 (53)
b 25 (34.3) 19 (16.1) 2 (10.5)
- 6 (8.2 34 (28.8) 8 (42.1)
Q a 1(14) 0 (00 0 (00
ab 0 ( 0.0) 1 ( 0.8) 0 (0.0
ac 2 (27 0 ( 0.0) 0 (0.0
b 11 (15.1) 18 (15.3) 2 (10.5)
be 5 ( 6.8) 4 (34 2 (10.5)
c 41 (56.2) 22 (18.6) 6 (31.6)
abc 5 (68) 43 (36.4) 3 (15.8)
- 8 (11.0) 30 (25.5) 6 (31.6)
U a 52 (71.2) 83 (70.3) 12 (63.2)
- 21 (28.8) 35 (29.7) 7 (36.8)

*KNH: Korean native horse, CBH: crossbreed horse, MGH: Mongolian horse.
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Table 2. Analysis of D blood groups in the Korean native horse, crossbreed horse, and Mongolian horse

KNH CBH MGH KNH CBH MGH*

Genotype No.(%) of No.(%) of No.(%) of ~ Genotype No.(%) of No.(%) of No.(%) of
horse horse horse horse horse horse
ad/bcm 5(68) 2(17) 0 (00 ad/cgm 4 (55) 0 (00 0 (00
ad/de 3 (41) 0 (0.0) 0 (00 ad/dghm 2(27) 0 ( 0.0) 2 (10.5)
ad/dk 1(14) 0 (0.0 0 (00 adn/adn 4 ( 55) 0 (00 0 (0.0
adn/bcm 2(27) 0 (0.0 0 ( 0.0) adn/cfm 0 (0.0 0 (00 1 (5.3)
adn/cgm 0 ( 0.0) 1(08) 1 (53) adn/de 2 (27) 5 (42 1 (5.3)
adn/dk 0 ( 0.0) 3(25) 0 ( 0.0) adn/dghm 3 (41 2 (17 1 (10.5)
bem/bem 1(14) 12 (10.2) 0 (00 bem/cgm 3 (41 17 (14.4) 0 (0.0
bem/dghm 9 (123 6 (51) 1 (53) bem/cegimn 0 (00 5 (42 0 ( 0.0)
bcm/ cefgm 0 (00 3 (25 0 (0.0 bem/de 2(27) 9 (76) 0 (0.0
bem/dn 0 (0.0 4 (34 0 (0.0 bem/ dk 0 (00 1(08) 0 (00
bem/ dek 0 (00 1(08) 0 ( 0.0) cgm/cef 0 (0.0 0 (0.0 1 (53)
cgm/cgm 1(14) 2 (17 0 (00 cgm/cfm 0 (00 2 (17 0 (00
cgm/dk 0 (00 3(25 0 (00 cgm/de 5 ( 6.8) 4 (34 0 (0.0
cgm/dghm 3 (41 1(08) 3 (15.8) cgm/dfk 1(14) 0 (00 0 (0.0
cgm/d 1(14) 0 (00 0 (0.0 cgm/dn 1(14) 0 (00 0 (00
cegimn 0 (00 4 (34 0 (00) cegimn/ dk 1(14) 0 (00 0 (00
cefgm/cefgm 0 ( 0.0) 3 (25) 0 ( 0.0) cefgm/dghm 0 ( 0.0) 3(25 0 (0.0
cefgm/dn 0 (00 1 (08) 0 (00 cefgm/de 1(14) 5(42) 0 (00
d/d 1(14) 0 (0.0 0 (0.0 de/de 3 (41 4 (34 1 (5.3)
de/dfk 1(14) 2 (17 0 (0.0) de/dk 1(14) 6 (51) 0 (0.0
de/dghm 7 ( 9.6) 3 (25 0 (0.0 dek/dghm 1(14) 1 (08) 0 (0.0
dghm/dghm 4 (55) 3(23) 3 (158) dghm/dk 0 ( 0.0 0 (0.0 1 (53)
dghm/dfk 0 (0.0 0 (00 1(53) dk/dk 0 (00 0 (00 1 (53)

*KNH: Korean native horse, CBH: crossbreed horse, MGH: Mongolian horse.
Table 3. Gene frequencies of blood groups in the Korean native horse, crossbreed horse, and Mongolian horse
Gene frequency Gene frequency
System Allele System Allele
KNH CBH MGH KNH CBH MGH*
A Aa 0.285 0.529 0421 C Ca 0.827 0.776 0.895
Aab 0.091 0.053 0.000 C- 0.173 0.223 0.105
Ab 0.128 0.023 0.105 D Dad 0.103 0.008 0.053
Abc 0.041 0.031 0.000 Dadn 0.075 0.047 0.132
Ac 0.169 0.088 0.000 Dbcm 0.158 0.306 0.026
A- 0.287 0.276 0.105 Dcefgm 0.007 0.076 0.000
P Pa 0.358 0.329 0.447 Dcegimn 0.007 0.065 0.000
Pb 0.316 0.141 0.132 Dcfm 0.000 0.008 0.026
P- 0.326 0.531 0.421 Dcgm 0.137 0.136 0.132
Q Qab 0.000 0.000 0.079 Dd 0.021 0.000 0.000
Qabc 0.037 0.197 0.000 Ddek 0.007 0.008 0.000
Qac 0.030 0.010 0.000 Dde 0.192 0.179 0.079
Qb 0.108 0.126 0.158 Ddfk 0.014 0.008 0.026
Qc 0.494 0.162 0.448 Ddghm 0.226 0.093 0.421
Q- 0.331 0.504 0.316 Ddk 0.021 0.055 0.079
K Ka 0.015 0.005 0.158 Ddn 0.007 0.021 0.000
K- 0.985 0.995 0.842 8) Ua 0471 0.452 0.632
U U- 0.529 0.548 0.368

*KNH: Korean native horse, CBH: crossbreed horse, MGH

: Mongpolian horse.
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Ddghm (0.421), K- (0.842), Pa (0.447), Qc (0.448), Ua (0.632)
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