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New developments in organelle-selective lipid labeling (2): use of spatially localized esterase

( 'Graduate School of Engineering, Kyoto University, *JST PRESTO, *JST ERATO) O Yuma
Koike', Masaki Tsuchiya'?, Itaru Hamachi'~

To expand organelles targetable in spatially-limited lipid labeling, we devised a genetically-
encodable lipid labeling strategy using biorthogonal esterase. BS2 is an exogeneous esterase
derived from Bacillus subtills and can cleave a-cyclopropyl ester which is resistant to hydrolysis
in mammalian cells. Here, we exploited BS2 tagged with organelle-targeting signal sequences for
lipid labeling depending on the local enzymatic reaction of BS2. This approach involves labeling
of azido lipids with non-fluorescent FL-CM-DBCO bearing a-cyclopropyl-masked fluorescein
followed by BS2-dependent ester hydrolysis to generate fluorescence of the labeled lipids. To
demonstrate this, we engineered BS2 localized in mitochondria matrix, and examined the local
BS2 activity and lipid labeling with the laser scanning microscopy and TLC analysis.
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