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Analysis of the mechanism of phospholipid supply on autophagosomal membrane
formation
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Macroautophagy (hereafter referred to as autophagy) is a major catabolic
process to degrade cellular components in the lysosome. The source of phospholipids forming the
autophagosomal membrane is not yet clear. We found that newly synthesized phosphatidylcholine is
incorporated to the autophagic membrane preferentially, and that CTP:phosphocholine
cytidylyltransferase beta3 (CCTheta3), a minor isoform of the rate-limiting enzyme of the Kennedy
pathway, plays an essential role. Under prolonged starvation condition, CCTheta3 distributed to
lipid droplets generated from autophagic degradation products. The autophagic membrane emanated from

the vicinity of those lipid droplets. we also found that autophagy in prolonged starvation was
compromised by knockdown of CCTbeta3. The result demonstrates that phosphatidylcholine synthesis
enhanced by activation of CCTbeta3 plays a critical role in sustaining autophagy for a long term.
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