


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 The efficacy of bone marrow transplantation is critically dependent on the transfer 

of sufficient hematopoietic stem cells (HSCs) which possess the capacity for self-renewal 

and can fully reconstitute the hematopoietic system. By transiently manipulating the 

factors that govern HSC homeostasis it has been proposed that HSCs can be expanded 

without the loss of essential stem cell characteristics. Previously it was observed that 

ablation of Gfi1b in-vivo using the interferon based Mx-Cre system results in a dramatic 

expansion and mobilization of hematopoietic stem cells in the bone marrow and 

periphery. I was able to replicate this finding using a non-inflammatory, tamoxifen 

inducible, deletion system indicating this expansion is a property of Gfi1b ablation and so 

it was hypothesized that Gfi1b regulates the fate of HSCs and is a potential target for 

their ex-vivo expansion. Indeed, when deletion of Gfi1b was induced in whole bone 

marrow ex-vivo HSCs expanded both in absolute number and in terms of proportion of 

bone marrow by approximately 5-fold. 

 

 Furthermore, in ex-vivo expansion cultures of primary HSCs tracking of surface 

levels of cd48, which indicates an HSC has transitioned to a differentiation committed 

multi-potent progenitor, revealed that Gfi1b null HSCs underwent symmetric self-

renewal type cell divisions at a significantly increased frequency. Importantly it has also 

been shown that HSCs lacking Gfi1b cycle at a faster rate than control HSCs. This 

combination of increased cell division and preferential self-renewal of Gfi1b-/- HSCs 

indicates that inhibition of Gfi1b is an ideal strategy for ex-vivo HSC expansion. As well, 

in accordance with this preference for self-renewal, Gfi1b null HSCs that were cultured 



under myeloid differentiation conditions remained primarily in an undifferentiated state 

as defined by a lack of the myeloid surface markers Gr1 and Mac1. These cultures also 

demonstrated increased long term colony forming capacity versus controls, further 

supporting an undifferentiated phenotype in Gfi1b-/- cells. 

 

 Because the stem cell niche is a highly complex and heterogeneous environment I 

also investigated whether bone marrow in which Gfi1b has been deleted exerts paracrine 

effects that contributed to HSC expansion. Co-Culture assays demonstrated that Gfi1b-/- 

bone marrow was able to induce an expansion of progenitors in wild-type bone marrow 

of more than 10 fold compared to Gfi1b-/+ bone marrow. Interestingly cells co-cultured 
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