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When the Evil Assumes Power: On the Dominance of Stem Cell 

Mutations in Age 

Aging is characterized by a decrease in regenerative capacity and organ maintenance as well as an 

increasing risk of cancer which coincide with mutations in stem and progenitor cells. In a working paper, 

researchers of Leibniz Institute for Age Research – Fritz Lipmann Institute (FLI), Jena/Germany, University 

of Glasgow, UK, and Buck Institute for Research on Aging, USA, summarize and contrast international 

research results on the various cell-intrinsic mechanisms that lead to a clonal dominance of mutant stem 

and progenitor cells in aging tissues. The review will be published in Cell Stem Cell on June 4th. 

The incidence of tissue dysfunction, diseases and many types of cancer exponentially increases above the 

age of 45, showing a growing number of mutant stem or progenitor clones in the hematopoietic system, 

and the intestinal epithelium. New research results indicate that an increasing number of mutations in 

tissue stem cells are the main reason for carcinogenesis in age, starting years before the disease occurs. 

However, the mechanisms that initiate stem cell mutations and lead to their clonal dominance are poorly 

understood. Researchers from renowned age and cancer research institutes in Jena/Germany (Fritz 

Lipmann Institute (FLI)), Glasgow/UK (Beatson Institute for Cancer Research) and Novato/USA (Buck 

Institute for Research on Aging) now compiled and presented existing research results in order to show 

new approaches for the explanation of this dominance. 

In general, the review shows that an increase of clonal dominance of mutant stem cells depends on the 

kind of tissue, the organism type as well as on which mutations occur and which pathways are affected. For 

example, the effects of replication stress and telomere shortening in the human hematopoietic system are 

stronger than in the intestinal epithelium. In mice, there is no dependency between the clonal dominance 

of mural mutant intestine stem cells and the mice’s growing age. Further, the clonal dominance of mutant 

stem cells can be context dependent, e.g. occurs in the context of intestinal inflammation but not in the 

non-inflamed intestine. It’s a challenge for prospective research to find tissue-specific antecedents and 

consequences of cell mutations, especially with regard to the increasing dominance of mutations during 

aging. 

Furthermore, the research experts highlight the loss of stem cell quiescence, replication-associated DNA 

damage, telomere shortening, epigenetic alterations, and metabolic challenges as determinants of stem 

cell mutations and clonal dominance in aging.  

“There’s a wide variety of reasons for the clonal dominance of mutant stem cells, and research is still in the 

beginning”, Prof. Dr. K. Lenhard Rudolph, Scientific Director of FLI, resumes. “But we have to attach a high 

importance to this new research field regarding the development of therapies that aim to improve health in 

age. If we succeed to identify the antecedents of mutant stem cells’ dominance in age, these processes can 

be targeted and diminished, thus leading to a lower risk of cancer and disease in our later years.”  
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Background Information  

The Leibniz Institute for Age Research – Fritz Lipmann Institute (FLI) is the first German research 

organization dedicated to biomedical aging research since 2004. More than 330 members from over 30 

nations explore the molecular mechanisms underlying aging processes and age-associated diseases. For 

more information, please visit www.fli-leibniz.de. 

The Leibniz Association connects 89 independent research institutions that range in focus from the natural, 

engineering and environmental sciences via economics, spatial and social sciences to the humanities. 

Leibniz Institutes address issues of social, economic and ecological relevance. They conduct knowledge-

driven and applied basic research, maintain scientific infrastructure and provide research-based services. 

The Leibniz Association identifies focus areas for knowledge transfer to policy-makers, academia, business 

and the public. Leibniz Institutes collaborate intensively with universities – in the form of 

“WissenschaftsCampi” (thematic partnerships between university and non-university research institutes), 

for example – as well as with industry and other partners at home and abroad. They are subject to an 

independent evaluation procedure that is unparalleled in its transparency. Due to the institutes’ 

importance for the country as a whole, they are funded jointly by the Federation and the Länder, 

employing some 18,100 individuals, including 9,200 researchers. The entire budget of all the institutes is 

approximately 1.64 billion EUR. See www.leibniz-association.eu for more information. 
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