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Description of the Project (max 3,000 characters including spaces)

Buckgroundlgqp of knowledge

B-thalassemia is an autosomal recessive disease due to mutations in the B-globin gene,
characterized by ineffective erythropoiesis (IE), anemia, splenomegaly and secondary iron
overload. Despite available treatments, therapeutic options remain inadequte'. With over 1

million affected individuals worldwide, there is an urgent need for novel therapeutic strategies.

Transferrin Receptor 2 (TFR2) is a transmembrane protein expressed in the liver, where it
regulates systemic iron homeostasis, and in the erythroid compartment, where it is a partner of
erythropoietin receptor (EPOR). Hematopoietic TFR2 functions as a brake of EPO signaling, though
the underlying mechanism remains unclear. Notably, its inactivation enhances normal
erythropoiesis? and improves anemia in murine models of non-transfusion dependent® and

transfusion-dependent B-thalassemia®“.

Overall, these findings position erythroid TFR2 as a promising therapeutic target for the
treatment of B-thalassemia. However, a pharmacologic approach capable of efficiently

interfering with TFR2 function in erythroid cells remains to be identified.

Rationale and hypothesis

At present, gene therapy is the only viable method for inhibiting a target of interest in erythroid
cells. However, its complexity, cost, and patient eligibility limitations restrict its widespread
application®. In contrast, interfering peptides and RNA degradation technologies are emerging
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as promising innovative therapeutic opportunities. This project aims to explore these

approaches to target TFR2 in erythroid cells effectively.

Objectives and specific aims

1. The first aim of the project is to identify the still unknown TFR2-EPOR interacting region and to
test whether this interaction is essential for the TFR2-mediated modulation of erythropoiesis.
These studies will lay the groundwork for designing a targeted interfering strategy to selectively
disrupt the erythroid function of TFR2 as a negative modulator of EPO signaling, with potential
applications in other forms of anemia.

2. The second aim of the project is to identify novel strategies to improve the delivery of anti-
Tfr2 oligonucleotides to hematopoietic cells. Indeed, achieving effective downregulation of the
target of interest within erythroid cells in vivo is a challenging task because of poor cellular

uptake®.

Expected outcomes

1. Identification of the domain responsible for TFR2-EPOR binding and elucidation of the relevance
of this interaction on the TFR2 erythroid function. Evolution of these studies will be the design of

an interfering peptide to be tested as therapeutic agent.

2. Identification and validation of an efficient and specific method for the inactivation in vivo of
erythroid Tfr2 by RNA degradation technology, to be proposed as a novel therapeutic strategy

for B-thalassemia and other anemias.

Skills that the student should acquire (max. 600 characters including spaces):

- 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

- Data presentation at national and international congresses

- Manuscript writing
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