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Public Summary:
Our diet and microbiome have a big influence on our bodies, but how these directly influence tissue stem cell function remains poorly
understood. In this paper, we investigated how molecular pathways involved in blood stem cell maintenance were influenced by a
high-fat diet. We identified a gene called Spred1 as playing an important role in stem cell activity and as a tumor suppressor in the
context of a high-fat diet. These findings are helping us to understand the links between metabolism and stem cell activity.
Scientific Abstract:
Stem cell self-renewal is critical for tissue homeostasis, and its dysregulation can lead to organ failure or tumorigenesis. While obesity
can induce varied abnormalities in bone marrow components, it is unclear how diet might affect hematopoietic stem cell (HSC) selfrenewal. Here, we show that Spred1, a negative regulator of RAS-MAPK signaling, safeguards HSC homeostasis in animals fed a highfat diet (HFD). Under steady-state conditions, Spred1 negatively regulates HSC self-renewal and fitness, in part through Rho kinase
activity. Spred1 deficiency mitigates HSC failure induced by infection mimetics and prolongs HSC lifespan, but it does not initiate
leukemogenesis due to compensatory upregulation of Spred2. In contrast, HFD induces ERK hyperactivation and aberrant self-renewal
in Spred1-deficient HSCs, resulting in functional HSC failure, severe anemia, and myeloproliferative neoplasm-like disease. HFD-induced
hematopoietic abnormalities are mediated partly through alterations to the gut microbiota. Together, these findings reveal that dietinduced stress disrupts fine-tuning of Spred1-mediated signals to govern HSC homeostasis.
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