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Abstract:
All mammalian cell membranes contain the two metabolically-related phospholipids
phosphatidylserine (PS) and phosphatidylethanolamine (PE). The exposure of PS
on the cell surface is a signal for removal of apoptotic cells and for initiation of the
blood-clotting cascade. PE is abundant in mitochondrial membranes, is utilized for
synthesis of glycosylphosphatidylinositol anchors of proteins, and appears to be
required during cytokinesis. In mammalian cells, PS is synthesized on the
endoplasmic reticulum (ER) and mitochondria-associated membranes (MAM) by
phosphatidylserine synthase-1 (PSS1) and PSS2. We have generated viable mice
deficient in PSS1 and/or PSS2. Newly-made PS is imported into mitochondria via
membrane juxtaposition between ER/MAM and mitochondria. In mitochondria, PS
is decarboxylated to PE by PS decarboxylase (PSD). Although PE is also made
from CDP-ethanolamine in the ER, the majority of mitochondrial PE is made in
mitochondria. We have generated PSD-deficient mice. Complete elimination of
PSD caused embryonic lethality despite doubling in activity of the other PE
biosynthetic pathway, indicating that pools of PE can be compartmentalized
according to biosynthetic origin. Electron microscopy of embryos lacking PSD, and
fluorescence microscopy of embryonic fibroblasts, revealed aberrant mitochondria.
We propose that lack of PSD reduces the mitochondrial PE content, thereby causing
mitochondrial abnormalities.
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