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Genetic Diversity and Population Structure of
Japanese Meat Type Chicken and Foreign
Commercial Breeds Based on Microsatellite

DNA Polymorphisms

By

Takao Ora*, Yukimizu Taranasur**, Koh Nomura™, Hirofumi HANADA™,
Takashi AMANO™* and AKISHINONOMIYA Fumihito****

(Received February 22, 2011/Accepted June 17, 2011)

Summary : Microsatellite DNA polymorphisms of three populations of Japanese meat-type chicken
breed (Nagoya, Kumamoto, and Amakusa-Daiou) and five populations of foreign commercial breeds
(two populations of White Leghorn, broiler [Chunky], Barred Plymouth Rock, and Rhode Island Red)
were analyzed to determine their genetic diversity within populations and relationships among popu-
lations. Although high genetic diversity was observed in Amakusa-Daiou, significant inbreeding
(positive Fis value) was also observed. The current breed of Amakusa-Daiou was reconstructed from
three breeds. Therefore, it is considered that their high genetic diversity was derived from those breeds.
However, inbreeding also occurred during the process of reconstruction of Amakusa-Daiou. In contrast,
inbreeding was not detected in Nagoya and Kumamoto, which have been maintained for a long t*ime as
a large-size population after reconstruction. Foreign commercial breeds showed different degrees of
genetic diversity and inbreeding according to their purpose (ex. egg, meat and dual purpose), popula-
tion size and strain. However, Cochin (traditional meat-type breed originally from China) contributed
to most of the current meat-type chicken breeds including Japanese and foreign breeds (six breeds
except White Leghorn analyzed in this study). These breeds were not included in the same cluster in
phylogenetic tree analysis. The topology of this phylogenetic tree demonstrated two major genetic
backgrounds and high genetic differentiation with artificial selection and process of maintaining
populations subsequent to construction and reconstruction of breeds.

Key words : genetic resource, genetic diversity, commercial breeds, Japanese native chicken, microsatellite
DNA polymorphisms
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