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Plants and Spaceflight:

A snapshot

Dr. Sarah E. Wyatt
Ohio University

Challenges (for research) in microgravity

» Lack of convection
» Behavior of liquids

» Hardware constraints/ crew time

Plants in microgravity

* Finding mechanisms Underlying
responses to microgravity

» Bioregenerative Life Support

Liquid flow in microgravity
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Flooded roots (no oxygen)




Spaceflight — plant research
Approaches

1. Proteomics
2.RNAseq
1.sRNA regulation

Hardware
- BRIC/PDFU
* Veggie
» Advanced Plant Habitat

Petri Dish Fixation Unit (PDFU)

Seeds are plated..

What we got back

4 BRICs, 22 plates total/treatment

Data Sets and Metadata
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. Membrane proteins
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Expanded Gray Cloud

Gene ID Description

AT3G16290 ATPase, EMB2083 o 1D

ATEG64580 AT3G47450

AT4G33520
AT5GA44790
AT1G63440
AT5G57350  /
AT4G30190

AT3G52960 GeneID  Description
AT4G08390 AT4G11230
AT5G18580 PP2A subunit B-like

AT5G21100

AT4G08390

AT2G41680

Stimulus
Perception
Plastid

GoneD  Desormt GenelD  Description
AT4G32780 UF82 AT1GT05
AT2G45900 GenelD  Description AT5G25620
8 AT1G12080 Vacuolar C: AT2G01420
AT4G38530 -
AT1G05470 . T5G230 s|| AT2G21050
53 AT1G15580
AT5G63980 16155
AT3G28345
N 5 AT5G60450
AT3G45780

Veggie on the International Space Station

—
The hand of Scoff

APEXx -07

12-day old 35S:HF- RPL18
Arabidopsis seedlings

Overview
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Harvest Roots and Shoots
Freeze -80°C

Immunoprecipitated
Ribosomes




Preparation
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membrane using Guar gum

+ PES membranes layered

Insertion of APEX-07 into Veggie

Astronaut Thomas Prequet

June 16, 2021 at Kennedy Space Center

Experimental Treatments

Spaceflight aboard ISS

Kennedy Ground Control

Optimization of immunocapture methods of polysomal complexes

for limiting tissue of spaceflight

Input Unbound Elution
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h translating 50
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Translating mRNAs are \

a-FLAG Immunoblot

recovered for

downstream sequencing
non-translating mRNAs

Zanetti ... Bailey-Serres, 2005 are excluded
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3 RNA Populations

Cellular RNA
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Data Sets and Metadata

>
. mRNA, shoot

mRNA, root

)small RNAs, shoot
small RNAs, root
ORibosome associated RNA, shoot
, Ribosome associated RNA, root

Ribosomal Total mMRNA ¢
associated | @ o
mRNA
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miRNA
Regulation (Almises —

Targets lignan and beta tubulin

Ath-miR167c¢ LFC=2.9
nRNA miRNA Targets arf family

\ dsRNA / Ath-miR319aand b LFC=1
~—= Targets myb family

1 PERNA i l
el R e Degradation [ Ath-mir1sob LFC=1

LTI - - \N -
M up-regulated M down not significant - -

Targets myb and tcp

European Module
Cultivation

| Plant Grav:rty Perception |
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g Level Sampling Inclusion Earth .

WT Col-0

-l
=

31

European Module Cultivation System

g Level Sampling Inclusion Eearth .,

I::‘M‘;“!_'
Root Gravity Response- perception threshold

Col-0, 0.006 g pgm-1,0.38 g

2 genotypes
4 organs

12 g levels

000 OO0

Seed Cassettes
14 seedlings
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Gravi-Course

| Advanced Plant Habitat
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Arabidopsis seedlings in Lunar Regolith
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Overview and recommendations for research on
plants and microbes in regolith-based agriculture
— Fackrell et al. (2024) npj Sustainable Agriculture
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Cay 6_(belore thinning)
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GLARE: Discovering Hidden Patterns in
Spaceflight Transcriptome Using
Genelab

Representation Learning — Seo, et al.
Open Science Data Repository (OSDR)

- Uses ML approach trained on Single Cell
RNAseq to find new patterns in existing
spaceflight data.
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