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Effects of Spaceflights on the gene expression in mouse Brain
2022

Conclusions
Genes related to neuronal function, neuronal cell support, immune function, 
cellular growth , neuronal plascitity and stress were significantly altered



Effects of Spaceflights on the Brain

Frontiers in Neural Circuits

Conclusions

•Transient brain and intracranial cerebral
fluid shift. 
•Sensorimotor, language and visual function
areas alteration
•Permanent tissue changes (7 months)

Quantitive anisotropy measures

2022



Effects of Spaceflights on tumor cells
2021

Conclusions
Microgravity works reducing cellular growth in several tumor cells by promoting 
cell death

Effects of microgravity on non-cancer cells:
•mesenchymal stem cells into neurons (BDN, NGF …)
•oxidative stress: in hippocampus, activation of
glucocorticoid receptors
•reduction in b-synuclein, protein aggregation
•pyruvate dehydrogenase (PDK-1) regulation of 
glucose and fatty acid metabolism and homeostasis, 
(hypoxia and oxidative stress protection)



2022

Magnetic resonance imaging (MRI), 
Positron emission tomography (PET),
Computerized tomography (CT) 

Electroencephalography (EEG),
Functional near-infrared spectroscopy (fNIRS), 
Ultrasound

Measuring effects of spaceflights on hBody

On Earth Spaceflights

WHAT ABOUT A MOLECULAR BIOMARKER?



Post translational modification (PTMs)
SUMOylation 

SUMO 1, -2, -3 (BRAIN)

SUMO isoforms

SUMO 4 not in brain

Target protein
ψKxE/D

SUMO: regulating the regulator 
Guillaume Bossis and Frauke Melchior

OXIDATIVE 
STRESS,
INFLAMMATION

http://www.celldiv.com/content/1/1/13/figure/F2?highres=y


P. Krumova et al. Cell Mol Life Sci. 2013 Jun;70(12):2123-38.

Neurodegenerative diseases in which SUMOylation is involved



SUMOylation

Synaptic activity

NT release Ca influx

Aggregation

Tau/ALZ

TDP43/ALS

A-SYN/PD

HUMAN samples

Blood
Saliva CSF

Exosomes

Fibroblasts

TDP43/ALS

Scientific interests on protein SUMOylation
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FRS: Functional Rating Scale

SUMOylation in Human Serum



SUMOylation
deSUMOylation

Project to evaluate SUMOylation in human blood samples

1. General protein SUMOylation in the blood of astronauts
2. Modification of proteins of the brain
3. Can SUMOylation be a biomarker of oxidative stress in the blood?
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