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Abstract: Peg formation in the Cucurbitaceae is a unique gravimorphogenesis. When cucumber
seeds (Cucumis sativus L.) are placed and germinated in a horizontal position, a protuberance,
which is called a peg, is formed on the lower side of the transition zone between the hypocotyl and
the root. When cucumber seeds were placed and germinate in a vertical position or under
microgravity conditions in space seedlings developed a peg on each side of the transition zone.
Thus, cucumber seedlings have the potential to develop a peg on each side, and peg formation on
the upper side of the transition zone is suppressed in response to gravity when seedlings are grown
horizontally on the ground. A phytohormone, auxin induces a peg formation and auxin distribution
determines the lateral placement of peg formation in the transition zone. The treatment of
seedlings with the inhibitors of auxin efflux such as 2,3,5-triiodobenzoic acid (TIBA) blocked the
suppression of peg formation on the upper side of the transition zone, even if the seedlings
germinated in a horizontal position. These results suggested that auxin efflux, which was modified
by gravity, was required for a decrease in auxin level on the upper side of the transition zone in
cucumber seedlings grown in a horizontal position. Therefore, we examined the localization of
cucumber auxin efflux carrier, CsPIN1, which is expressed in the endodermal cells that sense
gravity. We found that the accumulation pattern of CsPIN1 in the endodermis of the seedlings
grown in a horizontal position differed from those grown in a vertical position. This result implied
that CsPIN1 relocalization in the endodermis in response to gravistimulation influenced auxin
transport through the endodermis, resulting in asymmetric auxin distribution in the transition zone.
Now, we are conducting space flight experiments to demonstrate gravity-responses of CsPIN1
localization. Our experiments will provide a new insight of auxin transport system in response to
gravity of plants.
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