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18. abstract: The participation in the SUTURE in SPACE (SiS) space mission to investigate wound healing in space, as well as in
four parabolic flight campaigns (PFCs, 2021-2024), were significant milestones for our research. For both cancer research and
tissue engineering, microgravity (ug) offers a unique environment in which human cells alter their morphology, metabolism, and
gene/protein expression, leading to scaffold-free three-dimensional (3D) growth (spheroid formation) and reduced tumor cell
aggressiveness. Understanding the mechanisms behind these changes is essential to develop new approaches for cancer therapies
and tissue engineering. The SiS experiment (SpX 26) was the first to investigate the behavior and healing of ex vivo wound models
(skin, vein) in ug. The new ex vivo tissue culture system allows human skin and vein samples to be maintained viable for 5 weeks.
Events associated with wound healing, namely changes in the ECM, were observed in the tissues near the wound. Apoptosis was
only minimally detectable in the endothelial cells of small vessels. Differences were observed between ISS and control samples.
The application of simulated pg offers new approaches for cartilage engineering. Exposure of cartilage cells to the random
positioning machine (RPM) and rotating wall vessel (RVW) led to the formation of 3D cartilage fragments and thus offers new
opportunities for cartilage engineering. In addition, we also investigated tumor cells on the RPM. RPM-exposure of PC-3 cells
induced changes in morphology, cytoskeleton, ECM, focal adhesion complex, and growth behavior. The significant upregulation of
genes belonging to the PAM (PI3K/AKT/mTOR) signaling pathway suggests its involvement in pg-induced changes. Results from
the 37" DLR-PFC demonstrated that prostate cancer (PC) cells respond early to gravitational changes that occur during PFs through
cytokine expression. These findings could further improve our understanding of PC and contribute to the development of new
diagnostic tools. New data in the field of wound healing in space, on tumor cells in pug, and the discovery of new targets and
biomarkers for diagnostics and therapy, as well as on 3D tissue growth in microgravity, could be of great benefit in both basic
research and translational regenerative medicine.
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