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【Purpose and Background of the Research】 
Function of cell death was thought to be required to 
get rid of unwanted cells.  However, recent genetic 
study revealed that dying cells release signal 
molecules and act as a signal center.  Our research 
goal is to reveal the molecular mechanisms and 
physiological functions of cell-death coupled 
secretion.  Our study will provide the new type of 
intercellular communication and the novel strategy 
for diagnosis and treatment of diseases.  
 
【Research Methods】 
We have generated FRET sensor for activated 
caspase-1, named SCAT1.  By using SCAT1, the 
spatial and temporal activation of caspase-1 
occurred  as the manner of all-or-none (digital) at 
the single-cell level. Caspase-1 activated 
macrophage die immediately and real-time 
concurrent detection of caspase-1 activation and 
IL-1 release demonstrated that dead macrophages 
release a local burst of IL-1 in a digital manner.  
Thus, dying macrophages as the main source of 
IL-1 within cell populations.  To study the 
molecular mechanisms of caspase-1 mediated 
active secretion, identification of caspase-1 
substrates by Gel-enhanced LC-MS/MS and 
chemical library screening for IL-1 secretion will 
be conducted.   We also study the apoptosis- and 
necrosis-coupled secretion by using Drosophila 
genetics and bioimaging.  Three different types of 
cell death will be focused in our study.   

1. Caspase-1 mediated pyroptosis 
2. Caspase-3-mediated apoptosis 
3. Caspase-independent necrosis 

 

【Expected Research Achievements and 
Scientific Significance】 

Capase-1 activity is required for pyroptosis of 
macrophage but also for IL-1 secretion.  
Identification of the mechanisms of active secretion 
of signal molecules from three different types of 
dying cells will provide the novel concept of 
intercellular communication and contribute for 
understanding of active participation of cell death 
for development, tissue homeostasis and diseases.  
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