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                Doctoral Thesis              
	
                 This thesis describes novel insights in human T-cell development by transplanting human HSPCs in severe immunodeficient NSG mice. First, an in vivo model was optimized to allow engraftment of hematopoietic stem cells derived from human bone marrow. This model was used to study aberrant human T-cell development in severe combined immunodeficiency (SCID) and leukemia. For SCID with known mutations as well as with atypical clinical presentation, stages of developmental arrest were determined. Using cellular barcoding, severe restriction of hematopoietic clonality during T-cell development was observed but the limited number of clones still makes up a very diverse polyclonal T-cell receptor repertoire. The restriction points coincided with arrests in development for SCID. In addition, new mechanisms whereby LMO2 causes aberrant human T-cell development, which eventually could lead to leukemia, were identified. The provided model can further aid in both fundamental studies,...Show more This thesis describes novel insights in human T-cell development by transplanting human HSPCs in severe immunodeficient NSG mice. First, an in vivo model was optimized to allow engraftment of hematopoietic stem cells derived from human bone marrow. This model was used to study aberrant human T-cell development in severe combined immunodeficiency (SCID) and leukemia. For SCID with known mutations as well as with atypical clinical presentation, stages of developmental arrest were determined. Using cellular barcoding, severe restriction of hematopoietic clonality during T-cell development was observed but the limited number of clones still makes up a very diverse polyclonal T-cell receptor repertoire. The restriction points coincided with arrests in development for SCID. In addition, new mechanisms whereby LMO2 causes aberrant human T-cell development, which eventually could lead to leukemia, were identified. The provided model can further aid in both fundamental studies, optimization of gene therapy approaches and stem cell expansion. Furthermore, it illustrates the need for more in depth understanding of human T-cell development, which could help improvement of T-cell reconstitution after transplantation and might aid in the diagnosis and future treatment of patients with T-ALL. Overall, the xenograft model has proven useful to advance our understanding of human T-cell development.Show less              
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