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Transgenic rodent gene mutation assays: Development, significance and
challenges
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Transgenic Rodent Gene Mutation Assays are based on transgenic mice and rats that contain multiple
copies of transgene which is integrated in the chromosome. Phage and plasmid vectors carrying reporter genes
for the detection of mutations are used as the transgene. Gene mutations arising in a rodent are detected by
recovering the transgene from genomic DNA and analyzing the phenotype of the reporter gene in a bacterial
host. The assays can detect mutations induced in genetically neutral genes recovered from any tissue in
principle. So in vivo mutagenicity could be evaluated considering route of administration, metabolism and
distribution etc.. The assays are valuable in the field of toxicology, cancer research and mutagenesis. In
regulatory purpose, in vitro tests contain endpoints of gene mutations (Ames test) and chromosome
aberrations (chromosome aberration test). However, in vivo micronucleus test measures clastogenicity, not
gene mutations. And the existing in vivo tests are limited to particular tissues. Transgenic rodent gene mutation
assays may overcome those limitations. In July 2011, new OECD test guideline TG488 “Transgenic Rodent
Somatic and Germ Cell Gene Mutation Assay” was adopted. This is based on the protocol recommended by
the International Workshop on Genotoxicity Testing (IWGT). The features of the assays and challenges in
regulatory use will be discussed.
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