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An MBoC Favorite: Mitochondrial transmission during mating 
in Saccharomyces cerevisiae is determined by mitochondrial 
fusion and fission and the intramitochondrial segregation 
of mitochondrial DNA
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In celebration of MBoC’s first 20 years, members of the Editorial Board, members of the ASCB Council, and others comment on their favorite 
MBoC papers from the past two decades.

Because there is true equality of the sexes in Saccharomyces cerevisiae, the inheritance of its mtDNA after zygote formation is more 
complex than mtDNA inheritance in most larger eukaryotes. Early genetic studies showed that mitochondria fuse after mating, and their 
mtDNAs recombine. Nunnari et al. (1997) brought these phenomena, and more, into clear focus by studying labeled mitochondrial proteins 
and mtDNA microscopically in real time. The authors saw mitochondrial proteins mix rapidly after mating, while mtDNA movement was re-
stricted, suggesting mtDNA is anchored to and guided by cellular components outside the organelles. They observed fission and fusion, 
and obtained stereo pictures of the dynamic tubular network that effectively constitutes a single mitochondrial compartment. In retrospect, 
the paper marks the transition between studies based primarily on the non-Mendelian genetics of mtDNA, and current studies integrating 
mitochondrial behavior into our overall views of dynamic cellular phenomena.

A PDF file of the paper discussed above is attached to this article.
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