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Discussion

Population stratification is a potential cause of the inflation of

false positive findings in genetic association studies. We demon-

strated that there was a substantial level of population stratification

in Japanese population, especially between Okinawa and other

mainland groups. Therefore, careful consideration on population

substructure is needed in genetic association studies in Japanese

population. It is recommended that case-control study is

performed by stratifying into two groups (mainland and Okinawa),

followed by meta-analysis integrating the results from the two

groups [17,45–47]. To a lesser extent, there were differences in

frequencies of HLA alleles and haplotypes among mainland

groups. In order to examine extent of population substructure

among mainland groups, we performed another PCA after

removing Okinawa from the dataset (Figure S2). In the first

component, both ends of the first component were Shikoku and

Hokuriku. In the first component of the PCA including all the

Japanese populations (Figure 2A), both ends were Okinawa and

Hokuriku, and Shikoku was closest to Okinawa. This result shows

the localization of mainland populations in the PCA plot (Figure

S2) is similar to that in Figure 2A regarding the first component,

implying that the population stratification exists among mainland

populations. A large scale study is needed to corroborate the

differentiations among mainland groups.
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