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Stractural and functional analyses on novel minor dyneins localized to the
proximal regions in cilia and flagella
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A green algae Chlamydomonas has fifteen axonemal dynein heavy chains (DHCs),
which hydrolyze ATP and generate force to translocate axonemal microtubules. We previously found
that flagellar contents of four minor-type DHCs (DHC3, DHC4, DHC11, and DHC12) are 10-20% of other
eleven major-type DHCs. We surmised that the four DHCs have some unique roles to produce flagellar
bending movements. To understand the function of each minor-dynein, we isolated novel mutants
missing specific DHCs and characterized the mutant motilities. Under usual culture condition, each
mutant motility appeared to be comparable to that of wild type. Interestingly, however, the swimming
speeds of mutants missing DHC4 or DHC12 decreased more steeply than that of wild type with the
increase of viscosity of culture media, suggesting that the two DHCs generate more power than other
DHCs to swim against large viscous resistance. This is the first report that reveals the function of
minor dyneins.
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