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As on Earth, in space plants must defend themselves against microbial and fungal pathogens. For example, plants grown
on the International Space Station (ISS) recently became diseased from the fungal pathogen Fusarium oxysporum.
Although previous studies have demonstrated that plant defense pathways are altered by spaceflight when plants were
grown in sterile conditions, fundamental knowledge of how the plant immune system responds to microbes or defense
elicitors during spaceflight is lacking. This knowledge is critical to growing plants that can withstand the rigors of long
duration spaceflight, and is particularly important in a horticultural crop that will provide nutrition to the space crew. In
this proposal, we will perform the following objectives:

1) Investigate physiological and whole genome transcriptional responses to defense activation in wild-type and
immune-deficient tomatoes during spaceflight. Tomatoes will be grown in the Advanced Plant Habitat. We will activate
defense responses with a chemical elicitor. At 24 and 48 hours after defense activation, we will harvest tissue and
subsequently perform next-generation sequencing to identify genome-wide transcriptional defense responses. In
addition, we will use next-generation sequencing to examine the transcriptional response to spaceflight in
immune-deficient tomatoes. All plants will be imaged daily to understand the impact of spaceflight on growth rates of
immune-activated and immune-deficient tomatoes. All experiments will be performed in parallel on the ground.

2) Determine whether colonization of tomato by the fungal plant pathogen Fusarium oxysporum is impacted by
simulated microgravity. We will grow plants in a 2D-ground-based microgravity simulator and inoculate them with
Fusarium oxysporum. We will assess tomato plant colonization using histological techniques.

This work will generate key fundamental knowledge of plant-microbe interactions that is important for understanding
plant production in space. It is consistent with the goal of the Plant Biology Element in the Space Biology Science Plan
2016-2025.

New project for FY2019.
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