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Abstract of Thesis

In the retina, aberrant opsin transport from cell bodies to outer segments leads to retinal degenerative
diseases such as retinitis pigmentosa. Opsin transport is facilitated by the intraflagellar transport (IFT)
system which mediates the bidirectional movement of proteins within cilia. In contrast to functions of the
anterograde transport executed by IFT complex B (IFT-B), the precise functions of the retrograde transport
mediated by IFT complex A (IFT-A) have not been well studied in photoreceptor cilia. Here, I analyzed developing
zebrafish larvae carrying a null mutation in iftl122 encoding a component of IFT-A. Ift122 mutant larvae show
unexpectedly mild phenotypes, compared to those of mutants defective in IFT-B. Ift122 mutants exhibit a slow
onset of progressive photoreceptor degeneration mainly after 7dpf. Iftl122 mutant larvae also develop cystic
kidney but not curly body, both of which are typically observed in various ciliary mutants. Ift122 mutants
display a loss of cilia in the inner ear hair cells and nasal pit epithelia. Loss of ift122 causes disorganization
of outer segment discs. Ectopic accumulation of an IFT-B component, ift88, is observed in the ift122 mutant
photoreceptor cilia. In addition, pulse—chase experiments using GFP-opsin fusion proteins revealed that ift122
is required for the efficient transport of opsin and the distal elongation of outer segments. These results
show that IFT-A is essential for the efficient transport of outer segment proteins, including opsin, and for
the survival of retinal photoreceptor cells, rendering the iftl122 mutant a unique model for human retinal

degenerative diseases.
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