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Fig.1. Electrozymogram of serum esterase in the Japanese quail.
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Table 1. Phenotypic distribution of Es-5 esterase isozyme in the progenies from various matings

Matings Presumptive parental genotili No. of No. of Phenotypes of progeny
Sire Dam Sire Dam mating progeny A O * F
Es-54/Fs-54 Es-54/Es-54
A x A Es-54/Es-54 Es-54/Es-50 3 11 11/11*
Es-54/Es-5° Es-54/FEg-54
Es-54/Es-5° Es-54/FEg¢-5° 4 41 31/30.75 10/10.25 0. 008 0. 995
A x O {Es-5A/ES—5A Es-5°/Es-5° 2 8 8/8
Es-54/Es-5° FEs-59/Egs-5° 14 65 31/32.5 34/32.5 0.138 0. 50-0. 75
o x {E5—50/Es—50 Eg-54/E5-54 22 22/22
Es-59/Es-5° Es-54/Es-5° 76  36/38 40/38 0.211 0. 50-0. 75
0O x O Es-59/Es-5° Eg-5°/Eg-59 15 117 117/117

*Observed/expected number
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Table 2. Phenotypic distribution of Es-6 esterase isozyme in the progenies from various matings

Mating Presumptive parental genotypi No. of No. of Phenotypes of progeny b
Sire Dam Sire Dam mating progeny A 0 *

Es-64/Es-64 Es-64/Es-64
A x A Es-64)Es-6° Es-64/Es-64 3 17 17/17*

Es-64/Es-64 Es-64/Es-6°

Es-64/Es-6° Es-64/Es—6° 10 72 52/54 20/18  0.148  0.50-0.75
A x O Es-64/Es-6° Es-69/Es-6° 5 30 17/15 13/15 0. 533 0. 25-0. 50

< A {E5—60/Es—60 Es-64/Es-64 5 57 57/57

Es-6°/Es-6° Es-64/Es-6° 6 66 38/33 28/33 1.515 0.10-0.25

0O x O Es-6°/Es-6° Eg-6°/Es-6° 8 58 58/58

*Qbserved /expected number

5% f57c » 7= (Table 1).
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Table 3. Phenotypic distribution of Es-7 esterase isozyme in the progenies from various matings

Mating Presumptive parental genotype ., of No. of Phenotypes of progeny
Sire Dam Sire Dam mating progeny A O g ’
Es-74/Es-74 Es-74/Es-74
A x A Es-74/Es-74 Es—?“’/Es—?o} 3 21 21/21%
Es-74/Es-7° Es-74/Es-74
Es-74/Es-7° Es-74/Es-7° 4 24 19/18 5/6 0.222  0.50-0.75
A x {Eﬁk74/Es-7A Es-7°/Es-7° 1 6 6/6
Es-74/Es-7° Es-7°/Es-7° 3 16 9/8 7/8 0.250  0.50-0.75
o x {Es—70/Es—7o Es-74/Es-74 1 8 8/8
Es-7°/Es-7° Es-74/Es-7° 3 22 8/11 14/11 1.636  0.10-0.25
x 0O Es-79/Es-7° Es-7°/Es-7° 6 53 53/53

*Observed/expected number
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Table 4. Substrate specificities and inhibitions of Es-5, Es—6 and Es-7 esterases

Staining reaction*

Substrates Inhibitors
Egs-5 FEs-6 Es-7
a-naphthyl acetate + + +
B-naphthyl acetate + + +
a-naphthyl propionate + + +
a-naphthyl butyrate + 4+ ++ 4+
B-naphthyl butyrate + + +4 + 4
a-naphthyl caprate + + +
Acethyl choline chloride — — -
B-carbonaphthoxy choline iodide — — —
a-naphthyl acetate EDTA + + +
a-naphthyl acetate Eserine sulphate + + +
a-naphthyl acetate Acetazolamide + + +
a-naphthyl acetate DDVP — — —
* + presence of staining reaction; — absence of staining reaction
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Table 5. Phenotype and gene frequencies of Es-5, Es—6 and Es-7 isozymes in the two

different populations

Phenotypic distribution

Populations Ng.ir d;) J Gene frequency
A o
Es-5 Es-54 Es-59
Kagoshima 56 39 17 0. 45 0.55
Toyohashi 136 24 112 0.09 0.91
Es-6 Es-64 Es-6°
Kagoshima 57 44 13 0.52 0.48
Toyohashi 151 75 76 0.29 0.71
Es-7 Es-74 Es-7°
Kagoshima 57 11 46 0.10 0.90
Toyohashi 144 27 117 0.10 0.90

Table 6. Combination of phenotypes in Es-5, Es-6 and Es-7 loci of serum esterase

Combination of phenotypes Populations
Es-5 Es-6 Es-7 Kagoshima Toyohashi
A A A 8.9% 2 1.5%
A A (0] 26 46. 4 10 7.3
A (0] A 1.8 2 1.5
(0] A A 3.6 11 8.1
A 0) 0 12.5 10 7.3
O A (0] 17.8 44 32. 4
0] (0] A 5.4 11 8.1
(0] 0] (0] 3.6 46 33.8
Total 56 100. 0% 136 100. 0%
*(Qbserved number
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Summary

With the aim of clarifying the modes of genetic control in serum esterase of Japanese quail,
Coturnix Coturnix japonica, were studied by means of the thin-layer agar gel electrophoresis. All
the esterase bands in serum were detected on anodic side. For convenience the bands were num-
bered from 1 to 10 in the order of mobility. The individual variations were recognized in 5, 6 and
7 bands by a- or -naphthyl acetate, with the respective observations of the two phenotypes, A
and O. To clarify the modes of genetic control of A and O phenotypes in the band 5, 6 or 7 of
serum esterase zymogram, various mating combinations were carried out to investigate the pheno-
typic distributions in the respective progenies. The ascertained phenotypic distributions of progeny
in the respective matings indicated that A and O phenotypes were controlled by a pair of alleles
on an autosomal locus. Therefore, these loci were called Es-9, Es-6 and Es-7, and the genes
controlling A and O phenotypes were designated as Es-54 and Eg-59 Es-64 and Es-69 and
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Egs-74 and Eg-79, respectively. EsA gene on the respective locus was noted to be dominant over
E gene.

To identify the characteristics of Es-5, Eg-6 and Eg-7 esterases, specificity to substrates and
susceptibility to inhibitors were studied, respectively. The results indicated that Es-5, Es-6 and
Es-7 esterases were in possession of an aliesterase characteristic designated according to Augustin-
sson’s classification.

The phenotypic distributions and gene frequencies in Es-5, Es-6 and FEs-7 isozymes of the
two different populations were estimated, respectively. The frequency of Es-5° was higher than
that of Es-54 in both the populations, especially in the Toyohashi population. Kagoshima popula-
tion indicated a comparatively high frequency of Es-64, while Toyohashi population showed a
high one of Es-6°. The frequency of Es-7° was remarkably higher than that of Es-74 in both
the populations.



