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Optimizing Growth Conditions for the Study of Plant Gravity Perception on the ISS

S.E. Waxman, D.M. Markus, O.A. Okoli, D.D.H. Tangbau, & C. Wolverton
Department of Botany & Microbiology, Ohio Wesleyan University, Delaware, OH, USA
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encoding an enzyme involved growth our experiment, seedlings will germinate and grow
early in the starch synthesis independently (B). for a period on flight at nominal 1 g before

The use of the

microgravity environment on the ISS, coupled with the observation of
wild type and starchless root responses to fractional g in Seed
Cassettes inside the European Modular Cultivation System will allow us
to test these two models of gravity perception.

experiencing microgravity and unilateral blue
illumination. This treatment will induce root
curvature away from the light source, resulting in
roots in a stimulated orientation for the application
of fractional gravity.

pathway. Roots with normal
starch biosynthesis show dense
staining with 2Kl in the
columella (far left), while those
of the mutant show clear root
caps with no dense staining
(near left). This mutant provides
a way to test the contribution of
plastid sedimentation to gravity sensing. We predicted that roots that
lack a full complement of starch will lack gravity perception.
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response that is g 20T have dermonstrated found a significant increase in root length due to elevated CO2 but no
independent of the Q hototrobism in g - o evidence of an interaction bfetween high_COz and the pgm-1 aI.IeIe.
angle of stimulation. §_ /Fz\rabidogsis oot 3 = Boxplot represents the m_edlan (central line), 1st and 3rd quartile (box),
This contrasts sharply ~ @ we sought 1o c range (whiskers) and outliers (>1.5X IQR); n = 80 for each box.
with the behavior of w 10+ confirm this
wild type roots, which response in the M I —T Conclusions & Next Steps
show a strong 1 1 1 . unique growth — We have completed 5 of the 6 objectives identified for our Flight
dependence of 30 60 90 120 conditions of the . ' —— ' —— Definition phase. We continue to work toward completing the
response rate on Angle (deg) Seed Cassette. Our _12 h Blue Control _12h Blue Control outstanding objective, which is to test storage longevity of our seed
:Ergv%u:tarri]ggff,(?esproduced from Wolverton et al. 2011). These and other tests demonsirated Col-0 pgm-1 stocks mounted and dried on the membrane-based growth system in
obse_rvation§ suggest th_at starchless roots rgtain a _robust, functional 25;:83%;%?; :Zsrsg)?lr;eentt)r?r(;t;i?ntglega;ggﬁ?;tigc)gzldlrllno(l)Jrrd Izrbtor(?:)l’:g Scl);[ gitﬁnvsiﬁg?y(ge fﬁ:%‘gns 1oL i stonags curing hendover, faunh an stonage on
gravity sensing system independent of statolith sedimentation. Our response, with median tip angles after 12 h between 30 deg (Col-0) and 304 pgm-1 showed a strong growth response away from a directional
flight experiment seeks to characterize the acceleration threshold 43 deg (pgm-1), both of which were significantly displaced from vertical blue (450 nm) light stimulus (25 ymol m= 1) after 12 h of stimulation
and overall contribution of this system to the regulation of (F11 = 86.2, p < 0.0005). See (3) for explanation of boxplot symbols. 9 H - Acknowledgements
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