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We use the fission yeast Schizosaccharomyces pombe, the unicellular eukaryotic organism, to research
the molecular mechanism by which environmental conditions change the gene expression profile in fission
yeast cells. Fission yeast cells switch their mode of cell cycle from mitotic to meiotic upon nutrient
starvation. Expression of hundreds of genes are upregulated during meiosis. We have shown that
specific control of the stability of meiotic transcripts, which ismediated by an RNA-binding protein
Mmi1, contributes to the meiosis—specific gene expression in fission yeast. Mmi1 recognizes a region
termed DSR in meiotic transcripts and induces degradation of them by the nuclear exosome. Mmil also
induces formation of facultative heterochromatin at a subset of its target genes. During meiosis,
ameiosis—specific nuclear body, called Mei2 dot, blocks the Mmil-mediated elimination system, so
that meiotic transcripts harboring DSR are stably expressed. We have shown that a conserved
multifunctional protein complex Ccr4/Not is recruited by Mmi1 to its target transcripts and plays
an essential role for heterochromatin formation in the Mmil-dependent pathway.

We have also characterized meiotic genes regulated by Mmi1 and identified three genes encoding
subunits of dynactin, a protein complex that is required for most dynein-mediated cellular
activities. The three subunits, namely Arp1, Mugh and Jnml, transiently colocalized with dynein
at the cell cortex during meiotic prophase and were essential for the cortical anchoring of dynein
We also found that another dynein-related cortical factor, Numl, cooperates with dynactin to
establish dynein anchoring at the cell cortex.




