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Primary immunodeficiency diseases
Inborn errors of immune cells — most often monogenetic mutations

Autoimmunity
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The immune system during space flights -
- Induced immune deficiency?
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T cell development, activation, and differentiation
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T cell development, activation, and differentiation
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Overall goal:
To understand the impact of microgravity during exposure
(minutes — days — weeks) on the T cell cytoskeleton and signaling

Working Hypothesis:
Microgravity leads to disturbance of
the transcriptional regulation for T cell activation



Loss-of-gravity (microgravity) effects on immune (T) cells

Mechanical forces; tension, sheer stress, compression
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Space Projects Westerberg lab
Immunodeficiency Group




Ongoing microgravity experiments

DLR, Germany

Human and Mouse T Cells
- Viability

- Kinetics

- Countermeasures
Gene-targeted cells
Status: Final analysis

IBMP, Moscow F [

Human T cells

- Gene profiles before, during, after
microgravity

- Functional assays

- Proteomics

Status: Final analysis
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dry immersion system

o Rymdstyrelsen
- Swedish National Space Agency



New: ESA CORA project
T Cells In Microgravity

High resolution microscopy and
deep gene expression profiling
to find the T cell gravisensor

MICACTINn

Sounding rocket at Esrange, SSC
Planned launch in June 2023
Status: Assay development started
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The immune system during space flights

2021 ESA Roadmaps in Physiology:
Immunology with Sarah Baatout and Jean-Pol Frippiat

’:Lntegraf&mmune Sy emdata Omnlcs approaches (database) “
~ + Study the interaction with the surroundings: contamination, dust, radiati
« Use diverse model systems, ground based and space platforms

~ « Monitor the immune system as a readout for health and disease

« Develop new technology — flow cytometry and microscopy for space

» Ultimate Goal: Identify countermeasures for long space flights
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Swedish National Space Agency




