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Genomic and structural studies on asymmetrical formation of male and female gametes
in the gametogenesis of the macroalgae Ulva by using immune-subtraction
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The genus Ulva is a green macroalga which has a haploid-diploid isomorphic life
cycle. Its gametes show asymmetric positions of a mating structure and an eyespot between the opposite
mating types. We analyzed whole genome sequences of two strains with opposite mating types (mt- and mt+)
in Ulva to find that identical genomic regions homologous with GCS1. Immunofluorescence observations
using an antibody against GCS1 demonstrated that its products localized to the cellular surface between
the two flagella at a potential site for an mt- mating structure. Comprehensive comparison of a total of
12.0 Gbp and 16.6 Gbp of the sequencing read data for mt- and mt+ genomes identified MT loci of 1.0 and
1.5 Mbp in size containing 46 and 67 genes, respectively. The MT loci of these mating types shared 23
genes. These provide a new model that sheds light on the evolution of the mating locus with ancestral
traits in multicellular organisms exhibiting haploid selection and low complexity.
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