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A. Personal Statement 
My laboratory studies the role of metabolism in hematopoietic stem cells (HSCs), hematopoietic progenitor 
cells, and leukemia cells. In my Ph.D. work in Bill Harris’s lab (2003-2007) I studied the role of the Wnt and 
Hedgehog pathways in the embryonic retina (Genes and Dev. 2006, Development 2009). I was a Research 
Fellow at Gonville and Caius College, University of Cambridge (2007-2011), during which time I initiated 
studies of metabolism in embryonic development and showed that energy metabolism regulates embryonic 
retinal proliferation and differentiation in Xenopus. This was one of the first demonstrations of the role of 
metabolism in normal stem and progenitor cells in vivo (Nat. Cell Biol, 2012, Development 2014). With support 
from an 1851 Research Fellowship, I joined Sean Morrison’s lab at UT Southwestern, where I developed rare 
cell metabolomics methods to profile the metabolome of somatic stem cells isolated from tissues. I discovered 
that ascorbate regulates hematopoietic regeneration and leukemogenesis by acting on Tet2 (Nature 2017). 
Thus, a dietary metabolite regulates stem cell function and leukemia suppression. I remained at UT 
Southwestern where I started my own laboratory in December 2017. Here we found that the requirement of 
leukemia cells for carbohydrate oxidation depends on the cell of origin, and we uncovered new metabolic roles 
for pyruvate dehydrogenase (Cell Metabolism 2021). Our current interests focus on metabolism in normal 
hematopoiesis, leukemia suppression, and infection.   
 
B. Positions and Honors 
 
Positions 
12/2017 - present Assistant Professor, Children’s Medical Center Research Institute, and Department of 

Pediatrics, University of Texas Southwestern Medical Center.  
 
Honors and Awards 
 
2000-2006 Junior, Senior and Research Scholar, Trinity College Cambridge. 
2007-2011 Research Fellow, Gonville and Caius College Cambridge. 
2011-2014 Research Fellow, Royal Commission for the Exhibition of 1851. 
2017 Cancer Prevention and Research Institute of Texas (CPRIT) Scholar 
2019 Alex’s Lemonade Stand Foundation ‘A’ Award for childhood cancer research. 
2020 American Society of Hematology Faculty Scholar award. 
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C. Contributions to Science 
 
1. Metabolism of stem cells and cancer cells 
 We showed that pyruvate dehydrogenase (PDH) is required in Pten-deficient T cell leukemia cells and their 
normal cell of origin, the double positive thymocyte, but not in HSCs, myeloid progenitors or myeloid 
leukemias. This suggests that some metabolic requirements of cancer cells reflect those of the normal cell type 
of origin. We showed that T cell progenitors in the thymus, but not hematopoietic cells in the marrow, oxidize 
glucose in the citric acid cycle. PDH in the thymus and in T cell leukemia was required to maintain appropriate 
levels of pyruvate, glutathione and for redox homeostasis. We also developed methods to perform stable 
isotope metabolite tracing in rare cell types in vivo for the first time (Cell Metab. 33:1777). 
 We developed methods to profile the metabolome of rare cell types isolated directly from tissues. We 
discovered that each hematopoietic stem and progenitor cell type is metabolically distinct and that most 
metabolites are enriched in specific cell types. Many of these metabolites have not been implicated in stem 
and progenitor cell function, raising the possibility that they have novel cell-type specific roles. We showed that 
ascorbate (Vitamin C) accumulates in hematopoietic stem cells and that it promotes the activity of the tumor 
suppressor enzyme Tet2, which oxidizes methylated cytosine on DNA. Ascorbate depletion promotes stem cell 
function, myelopoiesis and myeloid leukemia. Therefore, variation in the levels of a dietary metabolite can 
impact the stem cell epigenome, stem cell function and cancer initiation in vivo (Nature 549:476). 
 We showed that embryonic retinal development is accompanied by changes in central carbon metabolism. 
Metabolic changes are controlled by cell differentiation and are required for appropriate differentiation. 
Therefore, central carbon metabolism shifts from glycolysis to oxidative phosphorylation in the transition from 
cell proliferation to cell differentiation in embryonic progenitors (Nat Cell Biol. 14:859). We then showed that 
cell differentiation is under the control of a nutrient checkpoint, which prevents production of retinal progenitors 
from stem cells when an embryo is nutrient deprived (Development 141:697).  
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2. Retinal development 
We showed that, in the embryonic retina, the Wnt and Hedgehog signaling pathways not only stimulate cell 

proliferation but also set up terminal neural differentiation and cell cycle exit. This is accomplished by a 

network of signaling and transcription factors downstream of these pathways, which ensures that the onset of 

cell differentiation causes cell cycle exit. Proliferation and differentiation are thus coordinated so that 

proliferating progenitors give rise to postmitotic neurons and glia. 
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