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Abstract (approximately 200-250 words) 
 
Erythroid progenitors can be induced to undergo renewal divisions in presence of Epo, SCF 
and glucocorticoids, whereas the same cells mature to erythrocytes in presence of Epo. This 
model has proved to be useful to study how SCF can sustain proliferation and inhibit 
differentiation of progenitor cells. The main objective of this study is to understand how 
Epo/SCF-controlled gene expression regulates the balance between proliferation and 
differentiation of erythroid progenitors. To achieve this goal we performed gene expression 
profiling using polysome bound mRNA from cells that are deprived from and re-stimulated 
with Epo plus SCF, and from cells at different stages of differentiation. Interestingly, we 
observed that Stem Cell Factor (SCF) transduced signals are not only capable to regulate 
gene expression at the level of gene transcription, but also at the level of polysome 
recruitment, hence translation initiation. The cap-binding translation initiation factor 4E 
(eIF4E) is an important target of the PI3K/PKB/mTOR signalling pathway. Overexpression 
of eIF4E inhibited differentiation of erythroid progenitors, similar to addition of SCF.  This 
observation prompted us to identify eIF4E sensitive transcripts that are recruited to 
polysomes in response to SCF. Through comparison of Epo/SCF-controlled gene expression 
in polysome bound RNA versus total mRNA, we were able to identify a unique list of genes 
encoding transcripts with signalling-dependent polysome loading that are potentially 
involved in SCF-repression of erythroid differentiation. Nine genes with a predicted function 
in signal transduction or gene expression regulation were selected to study their expression 
regulation in more detail and to examine their biological role in erythropoiesis. These studies 
revealed that Igbp1 (Immunoglobulin binding factor 1; α4) blocked erythroid differentiation. 
Igbp1/α4 is one of the regulatory subunits of the phosphatase pp2a and sequestrates the 
active subunits from dephosphorylating mTOR targets, hence maintaining activity resulting 
in enhanced translation initiation and ribogenesis. 
Finally, we addressed mechanisms of translation control of these transcripts. We screened 
for regulatory elements within the untranslated regions (UTRs) of these transcripts, and 
initiated functional assays.  
 
 


