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Molecular basis of intracellular cholesterol regulation in the maturation of canine
erythroid cells.
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Dog red cells show low intracellular K+ (LK) phenotype; however, some Japanese
dogs have high intracellular K+ (HK) red cells which exhibit characteristics similar to reticulocytes. In
the present study, we determined that TSPO2 was the candidate gene for the HK phenotype by genome-wide
association study. HK dogs possessed two different mutant alleles in TSPO2 that resulted in amino acid
substitutions: C40Y and the triple mutations V89F/A F98/T1201 (VFT). Analysis of genomic DNA demonstrated
that the dogs possessing HK red cells were homozygotes for the C40Y allele or compound heterozygotes for
the C40Y and the VFT allele. In stable transfectants of K562 cells, the intracellular deposition of free
cholesterol was evident in K562 cells expressing wild-type TSP02 but not in cells expressing C40Y or VFT
mutants. These findings suggest that impaired cholesterol metabolism during erythroid development and
maturation are involved in the molecular cause of the HK red cell phenotype.
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