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Nuclear morphology checkpoint: analysis of the nuclear division arrest caused

Yoshiharu, Inoue
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Methylglyoxal (MG) is derived from glycolysis. We found that MG inhibited the
nuclear division in yeast. MG treatment changed yeast vacuole to a single enlarged shape, which altered
the nuclear morphology to one with a central depression aligned with the mother-bud axis, which we
referred to as a “ jellybean-like shape” nucleus. We showed that the levels of phosphatidylinositol
3,5-bisphosphate (P1(3,5)P2) were increased with MG treatment. PI(3,5)P2 levels did not increase in
mutants defective in Fig4 or Vacl4 following treatment with MG, and these mutants did not show the
MG-induced nuclear division arrest. Atgl8, a PI(3,5)P2-binding protein, was enriched on the vacuolar
membrane with MG treatment, and the deletion of ATG18 suppressed the inhibitory effect of MG on nuclear
division. We showed that MG activated the DNA damage checkpoint. Degradation of cohesin was inhibited in
the presence of MG, which indicated that sister chromatid segregation was stalled.
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