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Hydrotropism and auxin-inducible gene expression in roots grown

under microgravity conditions

Abstract: Using space environment, we will separate the hydrotropic response mechanism from that of
gravitropism for understanding the regulatory mechanisms of root growth orientation and determine whether
hydrotropic response can be used for controlling orientation of root growth in microgravity. To achieve these
objectives, we established an experimental system with cucumber seedlings and examined the role of auxin
in root hydrotropism. In cucumber roots, hydrotropic response was separated from gravitropism by nullifying
gravitropic response due to clinorotation. As reported for root gravitropism, it was confirmed that auxin
transport and action played important roles in hydrotropism of cucumber roots. Auxin-inducible gene,
CsIAA 1, was indeed expressed more abundantly on the high-water potential side of the root than the lower-
water potential side in the presence of moisture gradient. This implies that there is a competition in auxin re-
distribution due to gravistimulation and hydrostimulation in cucumber roots, which may accounts for
counteracting effects of the two tropisms. Our results suggest that these two counteracting factors can be
distinguished in microgravity. On the other hand, Arabidopsis roots may possess a regulatory mechanism for
auxin dynamics different from that of gravitropism or cucumber roots. In addition, we identified a gene
(MIZ1) specifically functional and essential for hydrotropism in roots. The MIZ1-involved pathway is
therefore independent of gravitropic one. Furthermore, we developed experimental chambers to be used
within EMCS or CBEF for hydrotropism experiments of cucumber roots and succeeded in inducing their

hydrotropic curvature in the vessels.
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INETOMET, bhbhEENIEAA —F 2 VEES L UA -2 VHIIEIZ TORBEE R XS B L EE S
ZEERMLZ [1-6]. 72, bhbtud, ROMEFHETIET S KF 0D L E TR MRS
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THZEIZE T, MBMEORTENRGS XCTHEHOIMAZHL NI TELIILARL TS, 512, bhvb
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