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            Abstract
Little is known about metabolic regulation in stem cells and how this modulates tissue regeneration or tumour suppression. We studied the Lkb1 tumour suppressor and its substrate AMP-activated protein kinase (AMPK), kinases that coordinate metabolism with cell growth. Deletion of the Lkb1 (also called Stk11) gene in mice caused increased haematopoietic stem cell (HSC) division, rapid HSC depletion and pancytopenia. HSCs depended more acutely on Lkb1 for cell-cycle regulation and survival than many other haematopoietic cells. HSC depletion did not depend on mTOR activation or oxidative stress. Lkb1-deficient HSCs, but not myeloid progenitors, had reduced mitochondrial membrane potential and ATP levels. HSCs deficient for two catalytic Î±-subunits of AMPK (AMPK-deficient HSCs) showed similar changes in mitochondrial function but remained able to reconstitute irradiated mice. Lkb1-deficient HSCs, but not AMPK-deficient HSCs, exhibited defects in centrosomes and mitotic spindles in culture, and became aneuploid. Lkb1 is therefore required for HSC maintenance through AMPK-dependent and AMPK-independent mechanisms, revealing differences in metabolic and cell-cycle regulation between HSCs and some other haematopoietic progenitors.
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                    Figure 1: 
                        Lkb1
                         deletion causes HSCs to go into cycle before being depleted.
                      


Figure 2: 
                        Lkb1
                        -deficient HSCs have a cell-autonomous defect in their ability to reconstitute irradiated mice and to form colonies in culture.
                      


Figure 3: 
                        AMPK signalling requires Lkb1 in HSCs/MPPs but HSC depletion could not be rescued with rapamycin.
                      


Figure 4: 
                        AMPK
                         deficiency partially phenocopies the mitochondrial defects but not the HSC depletion observed after 
                        Lkb1
                         deletion.
                      


Figure 5: 
                        Lkb1
                        -deficient HSCs exhibit defects in mitotic spindles, aneuploidy and cell death.
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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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