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Intracellular organelles, such as mitochondria,
lysosome, and ER, have their own membrane
lipid composition, which determine the identity
and function of each organelle. The maintenance
of each organelle function is crucial for cellular
integrity and tissue homeostasis. For instance,
mitochondria are involved in not only energy
production but multiple cellular events including
apoptosis and innate immunity. Disruption of
mitochondrial function is known to play a key
role in the pathology of several diseases such as
neurodegeneration and cancer and also aging,
highlighting the importance of the homeostasis
of the organelle. Therefore, understanding the
membrane lipid quality of organelles leads to
elucidate the mechanisms of multiple diseases
and aging. In order to understand the organelle
quality control from the lipid point of view, we
apply the combination of rapid organelle
isolation technic and untargeted lipidomics
analysis. With these, we will observe the
membrane lipid composition within the organelle,
and elucidate the relationship between the
organelle specific lipid environment and the
function of the localized protein and organelle
itself. Furthermore, by taking advantage of
untargeted lipidomics technic, we will try to
identify an organelle specific bioactive lipid
which regulates the fate of the organelle.
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