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Attempts to create eukaryotic cells without mitochondria by engineering the
iron-sulfur cluster biosynthesis systems
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The essential function in mitochondria and mitosomes is the biosynthesis of
iron-sulfur (Fe-S) clusters by the mitochondrial ISC machinery. By contrast, another type of Fe-S
cluster biosynthesis system is brought to the cytosol by horizontal gene transfer in the eukaryotic
species that survives without mitochondria (Monocercomonoides sp.). In this study, we attempted to
bypass the mitochondrial ISC machinery in Saccharomyces cerevisiae by engineering the Fe-S cluster
biosynthesis systems. We expressed the components of the bacterial NIF machinery in yeast cytosol,
and various conditions were examined to delete the entire ISC machinery. We found that some of the
essential ISC components could be deleted, although some remained still essential.
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