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Construction of eukaryotic cells lacking mitochondria and their molecular
biological analysis
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In the budding yeast Saccharomyces cerevisiae, the only essential function
of mitochondria is the biosynthesis of iron-sulfur (Fe-S) clusters by the ISC machinery. In this
study, we attempted to create “ eukaryotic cells without mitochondria” by modifying yeast so that
it can biosynthesize Fe-S clusters only in the cytosol. By expressing components of the prokaryotic
SUF machinery in the cytosol, we succeeded for the first time in disrupting the NFS1 gene that
encodes an essential component of ISC machinery. This gene disruption indicates that the essential
function of the mitochondrial ISC machinery could be bypassed by the foreign SUF machinery expressed

in the cytosol. Next, we attempted under similar conditions, to disrupt the gene for Tim23, a
central component of the protein transport machinery from the cytosol to the mitochondria. To date,
we have not succeeded in isolating the deletion strain, but we have paved the way for future
challenges.
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