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Introduction:  

 
The mechanisms of nuclear extrusion, the 

unique ability of Erythrocytes, are poorly 

researched. For a better understanding of 

erythroid differentiation and enucleation 

process, we performed an oligonucleotide 

microoarray analysis of human CD34+ cells 

during cytokine-induced in vitro 

erythropoiesis. Several genes were found to be 

differentially up- or down-regulated during 

erythropoiesis belonging to different 

functional categories. 

 

Material and Methods:  

 

Human CD34+ cells were isolated and 

cultured over 21 days in a three-phase liquid 

assay (d1-7: SCF, TPO, FLT3-L; d8-14: SCF, 

EPO, IGF-1; d15-21: EPO). Cell growth and 

differentiation was evaluated by flow 

cytometry and cytospin preparations. Cells 

were harvested on days 7, 10, 14 and 17 and 

RNA was isolated. Gene expression was 

analyzed by Miltenyi Biotech using topic-

defined PIQR Stem Cell Microarray. The 

measurements were compared to day 0 as a 

control. A pathway analysis was performed to 

identify genes which are involved in erythroid  

differentiation, such as genes involved in pro- 

and anti apoptotic and enucleation processes. 

 

 

 

Results:  

 

A total of 4 experiments were performed for 

the gene arrays. At the end of the culture more 

than 95% of the cells were glycophorin A 

positive and therefore clearly of erythroid 

nature. According to cytospins, cells showed 

morphological characteristics of normoblasts 

(43%) and reticulocytes (52%). 

Several genes and gene families were 

identified as being differentially regulated 

during erythropoiesis. Genes belonging to 

ribosome cluster were significantly down-

regulated during erythropoiesis with 18 genes 

including DDX21. Other annotations which 

were enriched were mitosis and stress with 14 

genes (including BUB1B) and 42 genes 

(including NFκ-family), respectively. 

 

Discussion and Conclusion:  
 

Associated with an appropriate in vitro 

erythropoiesis assay, we were able to identify 

a large amount of genes (about 73) which 

were significantly up- or down-regulated. RT-

PCRs of mRNA were performed to reproduce 

our observation. Further experiments should 

confirm our preliminary observations during 

RBC development. 
 
 
 
 

 


