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rly localized modified phospholipid synthase and inhibitors of phospholipid synthesis

Phospholipids, main components of organelle membranes are crucial for maintaining organelle
functions. As phospholipid synthetic enzymes are localized in the restricted organelle membranes, such as
the endoplasmic reticulum (ER) and mitochondrial inner membrane (MIM), phospholipids must bej
transported to different organelles from the site of synthesis. However, the mechanisms of the intracellular
phospholipid transport are not well understood. To tackle these problems, we developed a new
experimental system that can analyze intracellular phospholipid dynamics. Moreover we isolated smalll
molecule compounds that inhibits phospholipid synthesis or transport and used them to analyze 4
physiological role of phosphatidylcholine.

Specifically, we expressed E. coli phosphatidylserine (PS) synthase PssA in various organellg
membrane compartments with distinct membrane topologies in yeast cells lacking a solo PS synthase
Chol. Interestingly, PssA could complement loss of Chol when targeted to the ER, peroxisome or lipid
droplet (LD) membrane. The synthesized PS could be converted to phosphatidylethanolamine (PE) by
Psd1, the mitochondrial PS decarboxylase, suggesting that PS synthesized in peroxisome and LD can|
efficiently reach to mitochondria. Furthermore, we found that PssA integrated into the mitochondrial
inner membrane (MIM) from the matrix side could partly complement of loss of Chol. The PS
synthesized in the MIM was also converted to PE, indicating that PS translocates across the MIM to be
PE. These findings expand our understanding of the intracellular phospholipid transport routes via
mitochondria.

We also performed a chemical—genetic screening using yeast and identified small molecules capable of
inhibiting PC biogenesis, which we designated PC inhibitors 1, 2, 3, and 4 (PCiB-1, 2, 3, and 4).
Biochemical analyses indicated that PCiB-2, 3, and 4 inhibited the PE methyltransferase activity of Cho2
whereas PCiB-1 may inhibit PE transport from mitochondria to the ER. Interestingly, we found that
PCiB treatment resulted in mitochondrial fragmentation, which was suppressed by expression of a
dominant-negative mutant of the mitochondrial division factor Dnm1. These results provide evidence that
normal PC biogenesis is important for the regulation of mitochondrial division.
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