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    ABSTRACT
Ciliary stability and function are regulated by the covalent addition of polyglutamate and polyglycine chains to axonemal tubulin subunits. The Drosophila gene CG13442 encodes a predicted ubiquitin E3 ligase involved in the regulation of tubulin glycylation and glutamylation. Homologous to mammalian MARCH8, CG13442/dMARCH8 is required for male fertility. Sperm in dMARCH8 mutant testes appear to undergo a normal individualization process but fail to be transferred to the seminal vesicle. This phenotype is very similar to that of mutants in the Ntl gene, shown here to be a glycine transporter using a [3H]glycine uptake assay. Mutations in dMARCH8 are associated with a reduction of both polyglutamylation and polyglycylation of sperm tubulin. Polyglutamylation of tubulin is significantly increased in the Ntl− background, and recovers to wild-type levels in the Ntl−-dMARCH8− double mutant background, indicating that glycine and glutamate compete for some common site(s) on tubulin molecules in this system. By analogy to the regulation of the mammalian glycine transporter GlyT2 through ubiquitin-mediated trafficking between the plasma membrane and endosome, dMARCH8 may target Ntl and glutamate transporters, or other upstream regulators of these proteins.
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