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 Diamond Blackfan Anemia (DBA) is a severe anemia which typically presents with decreased or 

absent red blood cell precursors in the bone marrow. The disease is clinically and genetically 

heterogeneous making diagnosis complicated. Physical anomalies are common and there is an 

increased predisposition to cancer. To date DBA is the first and only human genetic disease linked 

to ribosomal proteins (RP). Since ribosomes are the main protein synthetic machinery, ribosomal 

proteins are required to be in appropriate amount to meet the cellular demand for protein synthesis.  

It has been suggested that bone marrow cells express ribosomal proteins at different levels and that 

some ribosomal proteins have to be expressed in certain amounts to enable ribosome assembly. This 

study was designed to investigate the levels of different ribosomal proteins in erythroid cells to test 

if deficiency for a particular ribosomal protein may be rate limiting for ribosome assembly in a 

specific tissue. Erythroid cells are series of cells at various stages of differentiation in the red blood 

cell development process called erythropoiesis. In normal bone marrow, erythroid progenitor cells 

need to synthesize huge amounts of proteins e.g hemoglobin, before losing their nucleus. In fact, 

patients with DBA display a block in erythropoiesis, This indicates that insufficiency for a 

ribosomal protein has severe effects on erythoid progenitor cells in the bone marrow. Experiments 

started with extracting total protein from three bone marrow cell fractions belong to early, 

intermediate and late stages in erythropoiesis.  Protein  levels  were then analyzed.  The expression  

levels of five ribosomal proteins (RPS12, RPS19, RPS20, RPL9 and RPL30) showed a tendency  

to  be increased in later stages when compared to earlier stages in erythropoiesis.  These data could  

suggest that in normal bone marrow there is a relatively higher demand for ribosomal proteins in

mature cells compared to progenitors. In addition, increased LSU/SSU protein ratio in later stages 

could indicate a higher demand for large subunit components in more differentiated cells. 

There are still lots of ribosomal proteins to be analyzed to obtain a ribosomal protein profile. The 

profile could then be compared to the one from DBA patients to see how RP levels result in DBA or 

how other factors are involved in ribosomal protein gene expression. 
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