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Objective: Egg white proteins are the functional units of biological processes, some of
which show allozyme polymorphisms. These polymorphisms could be useful for
understanding of genetic diversity and genetic relationships in populations. In addition, the
polymorphism linked to better performance can improve egg productivity in poultry. The
present study was conducted 1) to examine genetic diversity in Japanese native chickens as
well as genetic relationships among Japanese native, Asian native and commercial chickens
and 2) to investigate the effect of the lysozyme polymorphism (F and S) on muramidase
activity, antibacterial activity and hatchability in Japanese quail. The allele frequency was
also examined in 27 Japanese quail populations.
Materials and Methods: 1) I genotyped 606 birds from seven Japanese native populations
for seven egg white protein polymorphisms. Genotype data were used to estimate the
proportion of polymorphic loci (Ppoly), the average heterozygosity (H) and the coefficient of
gene differentiation (Gs7). Dendrogram was drawn from standard genetic distances. 2)
Causative polymorphism was identified by comparison of the lysozyme sequences between
the two alleles. Purified lysozyme allozymes were used to analyze the muramidase activity
and the antibacterial activity. Hatchability was estimated for reciprocal crosses of Japanese
quail with the FF and SS genotypes.
Results: 1) The Ppoly and H ranged from 0.286 to 0.429 and from 0.085 to 0.158,
respectively. The Ggr was 0.250 in the Japanese native populations, which was higher than
those of Asian native chickens and of commercial chickens. Dendrogram showed that four
Japanese native populations were grouped into Asian native chickens whereas the remaining
three were far from the group, suggesting that the genetic differentiation of Japanese native
chickens was high. 2) The two alleles of Japanese quail lysozyme were generated by a
substitution at residue 21 of mature lysozyme (Q21K). Muramidase activity was F > S with
no significant difference. ~Antibacterial activity was significantly higher for the F allozyme
than the S allozyme (P < 0.05). Hatchability was FF male x SS female > SS male x FF
female with a significant difference (P <0.05). The S allele was a major allele with
frequency from 0.69 to 1.00 in all 27 populations. '

The results of the study provided more evidence for genetic diversity in Japanese native
chickens and improvement of egg productivity in Japanese quail.
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