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Tracking stem cells at the single cell
level: New tools for old questions

Summary

Stem cell driven regenerative systems are highly complex and dynamic,
consisting of larges number of different cells expressing many molecules
controlling their fates. For example, millions of new cells of the more
than 10 different blood lineages are being produced from hematopoietic
stem cells (HSC) every second throughout lifetime. Despite intensive
research, many long-standing questions in stem cell research remain
unsolved. One major reason is the fact that stem cell systems are usually
followed by analyzing the fate of populations of cells - rather than
individual cells - at very few time points of an experiment, and without
knowing their individual identities. Real-time tracking of individual cells
in culture, tissues or whole organisms would be an extremely powerful
approach to fully understand the developmental complexity of stem cell
driven regeneration. We therefore develop culture and imaging systems
to follow the fate of individual cells over long periods of time. New
software is programmed, helping to record and display the divisional
history, position, properties etc. of all individual cells in a culture over
many generations. Our approaches also allow the continuous long term
quantification of protein expression levels in living stem cells. This novel
kind of quantitative data of single cell behavior and molecule expression
is used as the basis for the improved generation and falsification of
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stem cell research.
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