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GO:0015979 photosynthesis

GO:0055114 oxidation-reduction process

GO:0006950 response to stress

GO:0009056 catabolic process

GO:0006094 gluconeogenesis

GO:0098754 detoxification

2B-PLS analysis
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Building gene network, layout, 
clustering & GO annotations

Differential gene
expression analysis

1) Genes correlated with
spaceflight treatment (2B-PLS)

2)Genes with heighest total
Fold-change and genes

presented in several
experiments

Salmon

Arabidopsis thaliana

Space flight conditions significantly affect
living organisms. Due to the psychological importance
 and physical well-being of the astronauts, 
it becomes necessary to study mechanisms of 
plant response to space flight conditions.
The aim of this project is to find the connection 
between gene expression change
and the peculiarities of spaceflight conditions.

Gene network associated with spaceflight
 

GO:0009411 response to UV
GO:0009630 gravitropism
GO:0009640 photomorphogenesis
GO:0065007 biological regulation
GO:0006950 response to stress
GO:0010117 photoprotection
GO:0009404 toxin metabolic process

GO:0042254 ribosome biogenesis
GO:0006412 translation
GO:0008152 metabolic process
GO:0044085 cellular component biogenesis

Spaceflight conditions trigger a number of various physiological responses. Behind these changes lies a complex system of gene expression
regulation changes, and by characterizing these changes we might be able to better understand what happens to plants in space on
morphological and physiological scales. Our analysis of gene expression regulation during spaceflight shows that plants alter their
metabolism in space, meanwhile adapting to many spaceflight-specific stressors, such as microgravity and intense radiation. In
these conditions, plant cells make the changes in expression necessary to reduce damage induced by harmful physical condition, as well as
chemical agents that could potentially be toxic. As a main results of our metaanalysis, we reconstructed the gene network related to
spaceflight conditions (which contains 766 proteins classifyed into 5 main clusters and 4430 interactions between them) and GO-
process based graph which describes the complexity of spaceflight treatment on molecular level.

GO:0042744 hydrogen peroxide catabolic process
GO:0009808 lignin metabolic process
GO:0048511 rhythmic process
GO:0050896 response to stimulus
GO:0044237 cellular metabolic process
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GO-process based network associated with spaceflight
 

Venn diagram of DEG
intersection between used

experiments


