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The genesis of the project

View from physicist:

Stem cells are stored in liquid nytrogen for tens of years

Stem cells are inert ( no chemical activity)

Integrity of stem cells accumulating damages from natural radioactivity and cosmic-rays for tens of years ?

After several years , meeting with Fabrice Chretien Professor and Pierre Rocheteau biologist at Pasteur Institute

Interested to collaborate to make a first experiment with mouse muscle stem cell

Support of MITI (Mission interdisciplinaire CNRS) and Pasteur Institute

F. Piquemal - Stem cells preservation - Paul symposium 2024



Radiation effects

It is well know since long time that radiation can lead to DNA double strand break or ROS (Reactive Oxygen Species) 

teachnuclear.ca teachnuclear.ca
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The DNA of a living cell is repaired several
thousand times a day due to chemical effects
and natural radiation.

Double Strand Break caused by X-rays.   
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Radiation effects

Living cells Immediate DNA repair

Radiations Repair

Frozen cells

No DNA repair
Accumulation of 

damage over time

cells that have suffered too much
damage can no longer repair
themselves or repair themselves badly:
- Cell loss on thawing
- Potential mutations
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Why the preservation of stem cells is important

Stem cellsUmbilical
cord

Rare
seeds

Bllod

Storage time

Cancer treatment

Hair regrowth

Gametes

By 2050, 2/3 of diseases treated by stem cells

Exposure to 
natural radiation
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Results of the studies with mouse stem cells

The objectives were to measure Double Strand Breaks of stem cells from mouse muscles in different
conditions of natural radiation exposure and to do some in vivo tests.
We used 3 types of Stem Cells : Mesenchymal SC and Hematopoietic SC

Standard Pasteur Institute

LSM Underground

LSM surface + sand

LSM surface

Condition II: Increase exposure to CR flux and gamma rays by surrounding cells with sand (Thorium) 

corresponding to a daily dose of 0.21 mSv/day

Condition III : cells stored underground are shielded by lead
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Experimental setup

Underground condition 

Condition III Condition II

Radiopurity measurements of all materials
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Results

Published in Cell Transplantation Journal
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Results
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Results
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Results

Quality of the muscle repair seems better after
engraftment with stem cells protected from radiations
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Results

Condition II : CR (neutrons) + Gamma

Condition III : Underground

Condition IV : CR (Neutrons)

Double strand Break seems to be related to CR
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Outlook

➢ Still a lot of work to do to

➢ Long term preservation of biological materials is an issue for many applications : Fundamental research,
Medical research, illness treatment, fertility, biodiversity,…

➢ European patent CNRS – Pasteur Institute :
WO2019077048 - HIGH-FIDELITY LONG-TERM STORAGE OF BIOLOGICAL MATERIAL

➢ US patent in progress

➢ A Startup has been created in particular for fund raising to continue research work

➢ For Pasteur Institute, we would anticipate a public health problem if treatment with stem cells are used in the future

➢ More studies with physicians and biologists in progress : preservation of gametes, seeds,….
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