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1. Background of research 
In higher plants, shoots grow upward (negative gravitropism), whereas roots grow downward (positive 
gravitropism), after prostration by the action of wind or rain. Gravitropism, one of important environmental 
responses, is continuous control with regards to the orientation and juxtaposition of the various parts of the 
plant body in response to gravity. Consequently, plants can keep their organs in a suitable position for 
absorption of water or nutrients, photosynthesis, reproduction. Although gravitropism has attracted much 
attention from plant biologists including Darwin, the gravity sensing mechanism remains to be elucidated. 
 
2. Research objectives 
We have identified and investigated the gravity-sensing cell in Arabidopsis shoots with approaches based on 
molecular genetics and cell biology. In this research, we try to unveil the molecular mechanism of gravity 
sensing by using new techniques.  
 
3. Research characteristics (incl. originality and creativity) 
We will obtain RNA samples from gravity sensing cells dissected under the microscope. Then, we identify and 
quantify the genes expressed in the gravity sensing cells. By comparing the expression profiles in various 
gravity-sensing cells (from mutant, shoots, roots, and that from other species), we try to find genes involved in 
gravity-sensing and signaling mechanism.  
 
4. Anticipated effects and future applications of research 
Elucidation of one basic mechanism of plant response to environmental changes will greatly contribute the 
development of plant basic science. Also, gravitropism has an important impact on agriculture. For example, 
the compact and vertical tillers, which are critical traits during rice cultivation ensuring dense planting, are 
closely related to shoot gravitropism. This research is expected to provide basic knowledge that can be applied 
to breeding of various plants in future. 
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