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Elucidating the role of Ras downstream pathways in hair and skin development
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To determine how Ras effector pathways contribute to hair and skin
development, we generated and utilized transgenic mouse models expressing H-Ras mutants after Cre
recombination. We utilized effector mutant Ras proteins, each of which retains binding to a
particular type of downstream effector proteins but not to others. H-RasT35S, H-RasE37G and
H-RasY40C can activate Raf, RalGDS and PI-3 kinase, respectively. The three mouse lines
overexpressing the effector mutants in the epidermis could survive to adulthood and showed different

phenotypes of epidermal keratinocytes. Epidermis-specific H-RasT35S-overexpressing mice showed
significant thickening of both Krt5 (K5)-positive basal and Krtl (K1)-positive suprabasal layers
during postnatal development. This indicates that overexpressed H-RasS35 increases Ras-Erk signaling
in epidermal keratinocytes, leading to Erk-dependent hyperproliferation of keratinocytes.
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