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Transferrin Receptors and Hematopoiesis: Review
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The effectiveness of hematopoiesis depends on hematopoietic cell activity as well as on the presence of 
iron. Iron uptake is regulated by some of the members of the transferrin family of iron-containing pro-
teins – transferrin and its receptors which assigns them a key regulatory role in hematopoiesis. Transfer-
rins are expressed mainly in the liver, but small amounts arise also in the bone marrow, pancreas, testes, 
brain, spleen and kidneys. Experimental data show three types of transferrin receptors – transferrin 
receptor 1 (TfR1), transferrin receptor 2 (TfR2) and soluble transferrin receptor (sTfR). The expression 
of TfR1 and TfR2 is tissue- and cell cycle specific and is regulated by different control mechanisms, sug-
gesting that they have different roles in iron metabolism. Cell surface TfR expression and concentration 
reflect iron requirements of the cells and they may be a useful marker for quantitative evaluation of the 
erythroid lineage, erythropoiesis and iron deficiency.
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Introduction 

Transferrin receptor is a cell membrane glycoprotein regulating cellular iron uptake 
by transferrin (Tf), a plasma protein which binds and transports iron [13]. Cell sur-
face TfR concentration reflects iron requirements of the cell. Normally, about 60-70% 
of total body iron is incorporated in hemoglobin. Myoglobin, cytochromes and other 
iron-containing enzymes comprise 10% and the remaining 20-30% is stored in ferritin. 
Although iron bound to transferrin is less than 0.1% of the total body iron, it is the most 
important iron pool with the highest rate of turnover [13]. The transferrin binding site is 
situated on the extracellular domain of the receptor and each receptor subunit binds one 
transferrin molecule. Iron chelation by transferrin serves three main purposes: a) main-
tains Fe3+ in a soluble form under physiologic conditions, b) facilitates regulated iron 
transport and cellular uptake, and c) maintains Fe3+ in a redox-inert state, preventing the 
generation of toxic free radicals. Tf has an indirect defensive role against systemic in-
fections by depriving the potential pathogens of extracellular iron, which is essential for 
their growth [4]. Under normal conditions, approximately 30% of the Tf iron-binding 
sites are saturated. In humans, values of Tf saturation <15% indicate iron deficiency, 
whereas >45% are consistent with iron overload [4].

Admin-PC
Rectangle


