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Chemical factors guide stem cell differentiation in vitro
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https://kids.frontiersin.org/article/10.3389/frym.2018.00027
https://www.nature.com/articles/s41598-017-01311-4

Why is this important?

(i) the astronauts have stem cells in the body and in the brain and we need to
understand how these cells are affected by space conditions and if they are able to
maintain their property in space to replace damaged or dead cells;

(ii) since stem cells not only can produce new cells, but also can support other cells
types, we want to know if space conditions will change the supportive capacity of
stem cells;

(iii) if we look to the future, we might speculate that instead of moving a lot of people to
extraterrestrial settlements, it would be an option to produce new individuals from
stem cells, which can be transported in large amounts to other planets;

(iv)it is also possible that stem cells, which have been in space may acquire novel
features, which will be beneficial for medical purposes on earth;

(v) and finally, from stem cells we can generate new organs and tissues using 3D printing

technology, which has a great potential for exploitation in long-lasting extraterrestrial
voyages.



BC cell in mice

Model of neuron stabilisation.
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BC in avulsion model actively migrate and
display advanced differentiation in CNS

In vitro In vivo after transplantation . >
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Implantation of Stem Cells in avulsed spinal cord
results in sensory recovery

3 N ‘h:\ -~
\‘ . ‘, > .;. : -
Sta n&?ﬂer - 7 n .
L ‘ Q ~
) .
\ ‘&‘ y a }* . "
4- .g L - "
Ryggmarg g
| 4
/
Intact root




U4

(>



bNCSCs delayed dissase progression and increased survival

in mouse ALS model
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26 June 2019 Uppsala University in collaboration
with Goteborg company CELLINK, AB

and Swedish Space Corporation have sent bNCSCs
with MASER 14 to SPACE.

AlMs:

i) to determine the effect of hyper- and microgravity on stem cell
ability to survive, differentiate and maintain previously documented
characteristics

ii) to explore the possibility to protect neural stem cell viability
under space flight with 3D printed scaffold

iii) to investigate if stem cells develop new useful properties from
space joney

iv) to detect if “space” memory maintains after space voyage
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EARTH SPACE
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Patch clamp analysis 5 months after Space voyage have showed
resistance of SPACE BC to oxidative stress compare to EARTH BC

a, Representative I/V curves from patched control
and space cells. b, Representative I/V curve after
H202 application in both control and space cells.
Steps of voltage from a holding potential of -60
mV to step potentials of 20 mV between -140 and
80 mV used. c, |-V curves of control (black) and
space cells (red) summarized no changes in
resting membrane currents and H202 induced
current. d, |-V relationships obtained by the
subtraction before and after H202.

Collaboration with N Hamilton-Whitaker, King’s College, London




Space BC 5 months after Space voyage
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Cluster Heatmap: Space samples compare to Mimicing, Microgravity , Bench
and Incubator control expresiments
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Conclusions from 1%t Space experiment

Space conditions improved proliferation capacity of bNCSC

This proliferation capacity is inherited by stem cell progenies and maintains for
several months

After space conditions bNCSCs become more resistant to oxidative stress

They increase expression of genes responsible for cell survival

They increase capacity to support other cells



We now have received support from ESA to test if
space cells can induce proliferation of insulin
producing beta cells in space, and if beta cells
themselves can be induced to proliferate under

space conditions.

This experiment is now in preparation for next
MASER trip scheduled for 2022.
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