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Abstract: Our studies are aimed at understanding the graviperception mechanism and its interactions with 
mechanisms of other gravity-influenced phenomena of plant growth and development. To understand the 
graviperception mechanisms, we isolated novel mutants defective in shoot or root gravitropism in 
Arabidopsis, identified the genes responsible for mutations, and clarified the roles of those molecules. In 
addition, we analyzed developmental phenomena that are regulated or influenced by graviresponse in plants 
as follows. It was found that graviresponse was required for circumnutation of rice coleoptiles as in 
dicotyledonous plants. Over-expression of MIZ1 resulted in an enhancement of hydrotropic response in 
Arabidopsis roots, independently from the magnitude of gravitropic response. Lateral placement of a peg in 
cucumber seedlings appeared to involve an auxin efflux carrier, CsPIN1, whose localization together with 
auxin distribution changed within 30 min after gravistimulation. Analyses of polar auxin transport and 
expression of ZmPIN1a revealed their roles in seedling development of maize coleoptiles, which could be 
used to establish a model for spaceflight experiment of the gravity-regulated growth and development of 
plants. To verify some of hypotheses obtained by our studies, we have conducted an experiment in KIBO 
module of ISS and prepared two others to be flown. 
 
Key words; Arabidopsis, Auxin, Circumnutation, Cucumber, Gravimorphogenesis, Graviperception, 
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