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            Abstract
The capacity to fine-tune cellular bioenergetics with the demands of stem-cell maintenance and regeneration is central to normal development and ageing, and to organismal survival during periods of acute stress. How energy metabolism and stem-cell homeostatic processes are coordinated is not well understood. Lkb1 acts as an evolutionarily conserved regulator of cellular energy metabolism in eukaryotic cells and functions as the major upstream kinase to phosphorylate AMP-activated protein kinase (AMPK) and 12 other AMPK-related kinases1,2,3. Whether Lkb1 regulates stem-cell maintenance remains unknown. Here we show that Lkb1 has an essential role in haematopoietic stem cell (HSC) homeostasis. We demonstrate that ablation of Lkb1 in adult mice results in severe pancytopenia and subsequent lethality. Loss of Lkb1 leads to impaired survival and escape from quiescence of HSCs, resulting in exhaustion of the HSC pool and a marked reduction of HSC repopulating potential in vivo. Lkb1 deletion has an impact on cell proliferation in HSCs, but not on more committed compartments, pointing to context-specific functions for Lkb1 in haematopoiesis. The adverse impact of Lkb1 deletion on haematopoiesis was predominantly cell-autonomous and mTOR complex 1 (mTORC1)-independent, and involves multiple mechanisms converging on mitochondrial apoptosis and possibly downregulation of PGC-1 coactivators and their transcriptional network, which have critical roles in mitochondrial biogenesis and function. Thus, Lkb1 serves as an essential regulator of HSCs and haematopoiesis, and more generally, points to the critical importance of coupling energy metabolism and stem-cell homeostasis.
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                    Figure 1: 
                        Lkb1
                         deletion leads to a severe pancytopenia phenotype.
                      


Figure 2: 
                        Lkb1
                         ablation results in reduced HSC reserves and decreased repopulating potential.
                      


Figure 3: 
                        Lkb1 regulation of haematopoiesis is Tsc–mTORC1-independent.
                      


Figure 4: 
                        Lkb1
                         deletion diminishes mitochondrial biogenesis and energy production in the haematopoietic system.
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        Editorial Summary
Lkb1 promotes haematopoietic stem cell survival
Haematopoietic stem cells are very sensitive to energetic and oxidative stress, and modulation of the balance between their quiescence and proliferation is needed to respond to metabolic stress while preserving their long-term regenerative capacity. Three new studies show that the tumour suppressor and metabolic sensor Lkb1 has a crucial role in maintaining energy homeostasis in haematopoietic cells. Lkb1 is shown to be necessary for cell-cycle regulation as well as for energy homeostasis, and haematopoietic stem cells depend more acutely on Lkb1 than any other haematopoietic cells.
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