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G Cytoplasmic inheritance of mitochondria and chloroplasts in the anisogamous brown alga Mutimo
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There are three sexual reproductive patterns in brown algae: isogamy, anisogamy, and
oogamy. In isogamy and oogamy, mitochondria (or mitochondrial DNA, mtDNA) is
inherited maternally. However, the pattern of mitochondrial inheritance in anisogamy has
not been clarified. Here, we examined derivation of mtDNA in the zygotes through
strain-specific PCR analysis using primers based on single nucleotide polymorphism in the
anisogamous brown alga Mutimo cylindricus. The result showed that mtDNA derived from
female gametes were detected, thus confirming the maternal inheritance of both organelles.
Additionally, the behavior of mitochondria in the zygotes was analyzed by examining the
consecutive serial sections using transmission electron microscopy. Male mitochondria
were encircled by a double-membrane and then completely digested into a multivesicular
structure 2 h after fertilization. Next, electron tomography using serial sections to analyze
the number, individual volume, and morphological complexity of mitochondria in the cells
were compared between the vegetative and reproductive cells in Mutimo cylindricus. The
morphology of the mitochondria in the male and female gametes changed to a nearly
spherical or oval shape from a tubular or discoidal shape before release. Additionally, it
became clear that the maternal mitochondria fused just before release.




