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Abstract: Cucumber seedlings express a unique gravimorphogenesis; namely, 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, although cucumber seedlings germinated in a vertical position develop a peg on each side
of the transition zone. Thus, the lateral placement of peg formation is thought to be regulated by
gravity-responses in cucumber seedlings. It has been shown that microgravity condition induces a
peg on each side of the transition zone. This result suggested that cucumber seedlings have a
potential to form a peg on each side by nature and that the cucumber seedlings grown in a
horizontal position on the ground suppress a peg formation on the upper side in response to gravity.
Pharmacological research revealed that a phytohormone, auxin induces a peg formation and the
regulation of auxin distribution determines a lateral placement of peg formation. To understand
how cucumber seedlings regulate auxin distribution in response to gravity, we conducted space
experiments termed as CsPINs on the International Space Station (ISS). Our results indicated that
CsPIN1 auxin efflux carriers were re-localized to the bottom of endodermal cells in response to 1g
centrifugation. The pattern of CsPIN1 localization in the transition zone suggested that
endodermal cells in the transition zone transported auxin from the upper to the lower flank of the
transition zone when cucumber seedlings were placed in a horizontal position. In addition, under
microgravity conditions the localization of CsPIN1 auxin efflux carriers in endodermal cells was
detected at the vascular side of the transition zone. This localization of CsPIN1 auxin efflux
carriers in endodermal cells might not prevent auxin from accumulating in the transition zone to
induce peg formation on each side of the transition zone in cucumber seedlings grown under
microgravity condition.
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