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Chronic inflammation is associated with an increased risk of
developing cancer, involving multiple potential mechanisms such
as compensatory hyperproliferation with reduced DNA-repair
fidelity, immune evasion and clonal dominance of mutated cells.!
The biological mechanism of clonal evolution is also very com-
plex and depends on cell-intrinsic, as well as cell-extrinsic,
factors. With the recent advent of single-cell sequencing,
tracking genetic evolution over time has become possible at the
single-cell level. Single-cell sequencing allows basic biological
mechanisms to be studied, which holds promise for the discovery
of new therapies that may influence clonal outgrowths of cancer
cells in the early stages of disease. Investigating cell-extrinsic
mechanisms remains challenging, however, and requires models
that can reliably reproduce the cancer microenvironment. In this
context, animal models are important but remain limited in pro-
viding the full spectrum of information on heterotypic cellular
interactions.
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Easy access to all cells at different stages of development makes
hematological neoplasms the ideal model for investigating and
understanding clonal evolution.? For example, clonal hemato-
poiesis (CH) has emerged as an age-associated phenomenon
characterized by the occurrence of single mutations in driver
genes like TET2, DNMT3A or ASXL1 at low allele frequency.®
Therefore, CH has the potential to reconstitute the full spectrum
of quasi-normal hematopoietic differentiation.® Exogenous
stressors (e.g., infections, tissue damage, inflammation) can
lead to subtle functional changes that alter biological inter-
actions during hematopoietic differentiation, resulting in a pro-
inflammatory phenotype.

At an early stage, CH seems to be innocuous for affected, gen-
erally elderly, individuals. However, slight changes in mutated
stem cells, as well as their progenies, can be observed. The
inflammasome, a multiprotein complex integrating cell-intrinsic
and cell-extrinsic stressors, is activated in CH. It plays a funda-
mental role in NF-kappa- and IL-1-beta () driven inflammation,’
clonal dominance of mutated stem cells and exhaustion of
normal stem cells.® This observation explains why clonal cells
expand over time without any proliferative advantage, laying the
foundation not only for the development of hematological

malignancies but also for several important degenerative-
inflammatory disorders observed in the elderly population with
CH.” Inflammaging is characterized by an age-associated
proinflammatory condition that contributes to an array of
inflammatory-degenerative diseases such as atherosclerosis,
chronic obstructive pulmonary disease (COPD), diabetes,
dementia and also cancer.'® We are just starting to gather a
deeper understating of the interaction of CH with aging, degen-
eration, inflammation and cancer. CH with activation of the
inflammasome is just one piece of the puzzle. By using drugs
that interfere with NF-kappa, IL-18 or inflammasome activation,
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the risk of hematological malignancies and other age-related
inflammatory-degenerative disorders may potentially be reduced.
Let us hope these developments help extinguish the fire of
inflammation in CH!
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