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Ege University, Türkiye

Dr. Rengin OZGUR UZILDAY
Ege University, Türkiye

Dr. Baris Uzilday
Ege University, Türkiye

DROUGHT STRESS RESPONSE OF SPACE EXPOSED ARABIDOPSIS THALIANA MUTANT
POPULATION

Abstract

The development of drought-resistant plant breeds using breeding techniques has emerged as a ne-
cessity to meet the challenges of food security in the context of global warming and to sustain plant life
support systems in long-duration space missions. While conventional mutagenesis techniques using chem-
ical mutagens and gamma rays offer limited mutational spectra, the conditions of the space environment,
including cosmic radiation and microgravity, offer mutation patterns and opportunities in plant breeding
and improvement. In this context, Arabidopsis thaliana Col-0 seeds were launched to space on board the
Shijian-19 satellite with the coordination of the Turkish Space Agency (TUA) and the Asia-Pacific Space
Cooperation Organization (APSCO). These seeds were exposed to microgravity and cosmic radiation in
low Earth orbit and returned to Earth after 13.5 days of exposure in space. The space-exposed seeds
were subsequently propagated to establish a mutant population for the investigation of stress response
mechanisms. Within this framework, the present study aims to explore drought stress response mecha-
nisms in microgravity-exposed Arabidopsis thaliana lines from physiological, biochemical, and molecular
perspectives. The evaluation of the lines under well-watered and water-deficit conditions will be per-
formed to identify genotypes exhibiting differential drought tolerance. The first research axis will focus
on the assessment of photosynthetic efficiency and plant vitality under drought conditions. Changes in
photosynthetic performance, chlorophyll parameters, and growth traits will be analyzed to determine
how microgravity-induced genetic variation influences carbon metabolism and energy balance during wa-
ter limitation. The second research axis will address biochemical mechanisms associated with oxidative
stress and redox homeostasis. As drought stress promotes the accumulation of reactive oxygen species,
alterations in oxidative damage markers and antioxidant capacity will be evaluated to gain insight into
the physiological mechanisms underlying stress acclimation. The third axis will investigate transcriptional
regulation under drought conditions. Expression profiling of drought-responsive genes involved in osmotic
adjustment, antioxidant defense, and stress signaling pathways will be conducted to identify molecular
signatures associated with tolerance. Candidate genes will be selected based on their functional roles in
drought adaptation and regulatory networks relevant to abiotic stress responses. The objective of this
study is to develop a framework to assess drought stress responses in microgravity-exposed Arabidopsis
thaliana. This work will contribute to understanding how space-induced genetic variation modulates plant
responses to water-deficit conditions and will provide a basis for the development of crops with improved
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resilience to abiotic stress factors.
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