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A X DEHE Development of a novel in vivo gene mutation assay using the Pig-a gene as an

endogenous reporter
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The evaluation of gene mutations in vivo is useful to further assess the genotoxic potential of chemicals that
may be related with carcinogenicity. Recent studies suggested that the X-linked phosphatidylinositol glycan class
A (Pig-a) locus had been identified as a reporter of in vivo gene mutation in flow cytometry-based assays
conducted on peripheral red blood cells (RBC) or bone marrow erythroid (BME) samples from laboratory animals.
Mutation in Pig-a could abolish GPI synthesis, which, in turn, would cause a deficiency in GPI anchored protein
markers (e.g., CD59 or CD24) on the cell surface. The function of the Pig-a protein in the synthesis of GPI
anchors is conserved in variety of eukaryotic cells, including human and rodent cells, which implies that Pig-a
mutants can be measured in a similar manner in different mammalian species. Thus the Pig-a assay is expected as
a promising tool for evaluating in vivo mutagenicity.

I focused on further assessing the feature of Pig-a mutant kinetics and improving the assay protocol more
efficiently to increase the throughput of the assay. Several flow cytometric approaches have been developed for
measuring Pig-a mutant frequency using rats or mice treated with typical mutagen, N-nitroso-N-ethylurea. In
studies conducted with rats, I developed an original Pig-a assay and monitored the kinetics of RBC Pig-a
mutation frequency in rats treated with ENU. Our data indicate that ENU-induced Pig-a mutant RBCs in rats
persist for as long as 6 months after a single dose or the beginning of split doses of ENU, and that Pig-a mutant
RBCs accumulate in a near-additive fashion.

In studies conducted with mice, I developed an assay for measuring Pig-a gene mutation in BME and RBC
using an antibody to glycophorin-associated protein TER-119, a specific cell-surface marker of murine erythroid
lineage. By conducting both BME and RBC Pig-a assay, I provided the crucial evidence for the mutant
manifestation model, which Pig-a mutations causing deficiency in GPIl-anchored markers are fixed in BM, where
the mutants proliferate, differentiate and transit to RBC.

Furthermore, I developed novel rat Pig-a assays that facilitate measuring mutant frequencies in two early
arising populations of RBC, BMEs and reticulocytes. I believe that these Pig-a assays will become a useful in in
vivo toxicology assay of chemicals that might induce in vivo gene mutation.
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