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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Transferrin Receptor 2 (TFR2) is a transmembrane protein expressed in the liver, where it is involved in the 
control of systemic iron homeostasis, and in the erythroid compartment, where it is a partner of EPO receptor 
(EPOR) and acts as a brake of EPO signaling. Liver Tfr2 inactivation causes systemic iron overload, whereas 
its deletion in the bone marrow enhances both normal (1) and ineffective erythropoiesis (2).  
Despite the strong evidence of an inhibitory role of TFR2 on erythropoiesis, the underlying mechanism 
remains to be elucidated. This effect is likely mediated by a direct binding between TFR2 and EPOR, but the 
precise mechanisms through which TFR2 negatively controls EPOR functionality remain unclear. Bone 
marrow Tfr2 deletion in thalassemic ineffective erythropoiesis (IE) induces the transcription of genes 
involved in cell proliferation and mitochondrial function (2). Since an increase in mitochondrial mass and 
activity parallels EPO-mediated erythroid differentiation (3), the transcriptomic changes we identified might 
explain the TFR2 effect on erythropoiesis. However, whether transcriptomic variations translate into 
functional changes, which of these pathways is instrumental to the negative regulation of erythropoiesis by 
TFR2 and their contribution to IE are still unanswered questions.  
We plan to verify whether mitochondria are dysfunctional in thalassemic cells, as a model of IE, and whether 
and at which extent Tfr2 deletion reverts this phenotype. In addition, we plan to define the contribution to 
thalassemic IE of the different pathways controlling cell metabolism: glycolysis, tricarboxylic acid (TCA) 
cycle, pentose phosphate (PP) pathway and oxidative phosphorylation (OXPHOS).  Overall, these studies 
might shed further light on the inhibitory mechanism of TFR2 on erythropoiesis, might unravel the 
contribution of cell metabolism to IE and help designing innovative therapies for erythropoiesis disorders. 
 
In detail the project includes: 
- the generation of TFR2 mutants lacking specific domains and the evaluation of their ability to interact with 
EPOR;  
- the development of a TFR2-null erythroid cell line for the study of EPOR functionality; 
- transcriptomic, proteomic and metabolomic analysis of wt and thalassemic erythroid cells with or without 
Tfr2 at different stages of differentiation to prove differences in mitochondrial respiratory machinery; 
- the evaluation of mitochondrial morphology and function in TFR2-null erythroid cell lines and primary cells 
from wt and thalassemic mice; 
- the assessment of the effect of modulators of cell metabolism on the differentiation of ex vivo erythroid 
cultures, followed by in vivo confirmation in murine models. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

- In vitro and ex vivo culture and transfection of cell lines and primary cells 
- RNA extraction and real-time PCR; hematological analysis and iron quantification; Western-Blot, FACS and 
Seahorse analysis  
- Management, genotyping and manipulation of mouse models; bone marrow transplantation procedure 
- Data presentation at national and international congresses 
- Manuscript writing 
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