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On the Blood Protein Polymorphism in Tokara Horses
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Table 1. List of blood proteins examined

Abbreviation Name of blood protein Cited from
PA Plasma prealbumin Gahne”
Alb Plasma albumin Mogi et al.?®»
Tt Plasma transferrin Mogi et al.!®
Hp Plasma haptoglobin Ishimoto, '
a, Plasma slow-a,-macroglobulin Mogi et al.1®
Cp Plasma ceruloplasmin Imlah'®
Es Plasma non-specific esterase Gahne”
Ch Plasma cholinesterase Gahne”
LAP Plasma leucine aminopeptidase Scandalios?®
Hb-« a-hemoglobin Chernoff and Pettit®
Hb-8 B-hemoglobin Chernoff and Pettit®
PHI Erythrocyte phosphohexose isomerase Detter et al.®
PGD Erythrocyte 6-phosphogluconate dehydrogenase Bengtsson and Sandberg®
PGM Erythrocyte phosphoglucomutase Bengtsson and Sandberg®
Dia Erythrocyte NADH-diaphorase Hopkinson et al.!»
Acp Erythrocyte acid phosphatase Karp and Sutton!?
MDH Erythrocyte malate dehydrogenase Shotake and Nozawa?”
LDH-A Erythrocyte lactate dehydrogenase A Shotake?®?
LDH-B Erythrocyte lactate dehydrogenase B Shotake?s?
Cell Es Erythrocyte esterase Shaw and Prasad?®
TO Erythrocyte tetrazolium oxidase Baur and Schorr??
AK Erythrocyte adenylate kinase Bowman and Ronaghy*
Es D Erythrocyte esterase D Hopkinson et al. 1%
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Fig. 1. Electrophoretic patterns of plasma albumin
and esterase isozyme in Tokara horses.
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Fig. 2. Electrophoretic patterns of erythrocyte phos-
phoglucomutase isozyme and hemoglobin in
Tokara horses.
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Table 2-A. Phenotypic distribution and gene frequencies of plasma albumin and esterase loci of Tokara
horses in Iriki Livestock Farm, Kagoshima University

Albumin Esterase
No. of —_————
N Phenotypes Gene frequencies Phenotypes Gene frequencies
orses
AA AB BB Alb2  Alb® FF FI FS II SS OO0 EsF Es! Es$ Es°
10 3 7 0.15 0.85 4 1 0.70 0.30

Table 2-B. Phenotypic distribution and gene frequencies of the various plasma protein loci of
Tokara horses in Iriki Livestock Farm

Transferrin Leucine ami-
nopeptidase
No. of

Ceruloplasmin  Slow-a,-ma-
croglobulin

Cholinesterase Prealbumin Haptoglobin

horses EE TIF AA LAPA AA
10 10 1.00 10 1.00 10 1.00

CpAr AA

a, AA ChA 2-2 PA® AA  HpA
1.00 10 1.00 10 1.00 10 1.00

Table 3-A. Phenotypic distribution and gene frequencies of the various erythrocyte protein
loci of Tokara horses in Iriki Livestock Farm

Phosphoglucomutase Hemoglobin
Acid Phosphohe- Lactate
Gene phosphatase  xose dehydroge-
Phenotypes Gene frequencies Phenotypes frequencies isomerase nase A

No. of
horses FF FS SS PGMF

PGMS 1/1 1/0 Hb-a” Hb-a® AA

Acp® 11 PHI' 1-1 LDH-A!

10 1 5 4 0.35 0.65 7*3

0.45 0.55 10 1.00 10 1.00 10 1.00

Table 3-B. Phenotypic distribution and gene frequencies of the various erythrocyte protein loci
of Tokara horses in Iriki Livestock Farm

Lactate dehy- NADH-

Malate dehy- Adenylate

Erythrocyte 6-phospho- Tetrazolium Esterase D

drogenase B diaphorase drogenase kinase esterase gluconate oxidase
dehydroge-
No. of nase
horses 1-1 LDH-B' AA Dia4 1-1 MDH! 11 AK! 1-1 Cell Es AA PGDA 1-1 TO* 11 Es-D?

10 10 1.00 10 1.00 10 1.00 10

1.00 10 1.00 10 1.00 10 1.00 10 1.00
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Summary

Phenotype distribution and gene frequencies of Tokara horses maintaind in Kagoshima University were
assumed, using protein polymorphism in plasma and erythrocyte as markers. Furthermore, proportion of polymor-
phic loci (P,,,), expected proportion of heterozygosis per individual (H) and effective number of alleles per
locus (Nc) were assayed, to estimate genetic variabilities in population.

Of 23 loci analysed by electrophoresis, polymorphism was detected on 4 loci; plasma albumin (Alb), plasma
esterase (Es), erythrocyte phosphoglucomutase (PGM) and hemoglobin (Hb-a). Other 19 loci were monomorphic
and no polyomorphism was seen.

PGM locus in erythrocytes appeared with three phenotypes; FF, FS and SS. The gene frequencies were
PGMF as 0.35 and PGMS as 0.65 Hb-a locus showed two phenotypes: 1/1 and 1/0. The gene frequencies were
Hb-aA as 0.45 and Hb-a® as 0.55. Es locus showed three phenotypes, FF, EI and II, with the following gene
frequencies: EsF as 0.70 and Es' as 0.30. Alb locus was represented by two phenotypes AB and BB with the
following gene frequencies: AlbA as 0.15 and AIb® as 0.85.

From these results, genetic variabilities in the population of Tokara horses in Kagoshima University were
assumed, as follows;

P,0;,=0.1739£0.0790, H=0.0706, and Nc=1.076.



