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Identification of the mechanism underlying the genetic modes of species-specific phe
notypic differences
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Although cataract formation caused by major intrinsic protein of lens fiber (Mip
) mutations in humans and mice has a dominant mode of inheritance, cataractogenesis in a rat model KFRS4,
which has a 5-bp insertion in Mip that truncates the protein, is recessively inherited. To confirm the spe
cies-specific differences in the genetic mode of cataractogenesis between humans/mice and rats, we generat
ed new mouse and rat Mip mutants and analyzed their lens phenotypes. First, we created mouse mutants with
mutations similar to that in the KFRS4 rat by performing genome editing using CRISPR/Cas9. The heterozygou
s Mip mutants exhibited severe lens opacity. Next, we screened an ENU mutagenesis library for novel rat Mi
p mutations and identified two missense mutations located at sites analogous to known mutation sites in hu
man patients. In phenotypic analyses of the lenses, no lens opacity was observed in the rats heterozygous
for either Mip mutation.
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