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【Purpose and Background of the Research】 
After bending in response to gravity or light, plant 
organs have the ability to stop bending and 
resume straight growth. Remarkably, nothing is 
known about the fundamental molecular 
mechanisms responsible for this response. Our 
recent studies indicate that straightening is driven 
by an actin-myosin XI cytoskeleton in a specific 
type of cell having a long actin cables. The first 
aim of this project is to disclose the molecular 
mechanism of straightening of plant organs. Our 
previous findings suggest a model whereby 
dynamic interactions between endoplasmic 
reticulum (ER) and actin-myosin XI cytoskeleton 
determine the architecture and movement 
patterns of the ER strands. We also found an 
ER-derived organelle and designated it as ER body. 
ER bodies develop in epidermal cells in seedlings 
and accumulate a large amount of β-glucosidases, 
which can produce substances that potentially 
protect against invading pests. The second aim of 
this project is to unveil an ER-body function as a 
novel defense system in Brassicaceae plants.  
 
 
 
 
 
 
 
 
 
 
 
 

 
【Research Methods】 

Specific aims are: (1) to genetically identify factors 
responsible for straightening, to analyze actin 
dynamics, and finally to show that long actin 
filaments act as a bending sensor to trigger the 
straightening system and (2) to address how the 
ER bodies support the innate immunity against 
herbivores.  

【Expected Research Achievements and 
Scientific Significance】 

Evidence from this research will provide an idea 
that plants have evolved the endomembrane 
-mediated strategies against biotic and abiotic 
stresses. This will give a valuable insight into the 
fields of plant tropism and defense. 
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