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Live cell imaging of regulated necrosis

MURAI, Shin
3,700,000
RIPK3 MLKL
MLKL RIPK3
FRET SMART SMART
FRET FRET SMART
SMART RIPK3 FRET SMART

RIPK3

Regulated necrosis is a regulated form of necrosis that depends on RIPK3 and
MLKL. To monitor the induction of regulated necrosis, we have designed FRET biosensor (KLN) which
inserted the linker sequence derived from MLKL between CFP and YFP. Since KLN expression suppressed
the cell proliferation, the KLN linker sequence was modified. As the result, FRET biosensor without
cytotoxicity was developed and termed as SMART. SMART can monitor regulated necrosis, but not
apoptosis or necrosis in vitro, indicating that SMART is a specific sensor to regulated necrosis.
FRET was not observed by the knockdown of RIPK3 expression or the inhibition of RIPK3 activity,
suggesting that SMART can monitor RIPK3 activity which is required the induction of regulated
necrosis. Since the unphosphorylated SMART mutant can also monitor RIPK3 activation by its FRET, it
was concluded that FRET of SMART is required for the interaction of RIPK3 but not phosphorylation by

RIPK3.
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