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

Background/gap of knowledge

Tumor Progression Locus 2 (TPL2) is a protein that has been recently implicated in inflammation
and cancer [1,2] as well as in the regulation of immune functions[2]. It plays a role in the
regulation of the mitogen-activated protein kinase (MAPK) signaling pathway by directly
phosphorylating MEK, which in turn activates ERK. Interestingly, dysregulation of the MAPK
signaling pathway has been reported in Chronic Lymphocytic Leukemia (CLL) [3,4] potentially
being implicated in the development and progression of the disease. This dysregulation can
occur through various mechanisms, including genetic mutations, alterations in upstream
regulators, or interactions with the CLL microenvironment. TPL2 shows a dual role in cancer: on
the one hand, some studies have demonstrated that elevated TPL2 kinase activity is connected
to inflammatory diseases and acts as a strong promoter of tumor growth in various human
cancers [2,5]; on the other hand, suppressed TPL2 expression has also been reported in different
tumor types and its ablation is associated with increased tumorigenesis in several experimental

cancer models, being required for optimal p53 response to genotoxic stress [5,6].

Rationale and hypothesis

TPL2 has been found downregulated in patients with CLL and in particular in patients belonging
to subgroups associated with shorter overall survival (OS) and time to first treatment. Initial
analysis of public datasets reveals that TPL2 expression levels directly correlates with OS and
Failure-free survival (FFS), strengthening the hypothesis that the reduction of TPL2 might play a
role in the natural history of CLL. The functional relevance of TPL2 reduction in CLL is, to date,

unexplored, but it is of utmost interest to understand at the molecular level the mechanisms
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through which reduced TPL2 is involved in more aggressive clinical behavior and validate it as a
potential new target for a personalized medicine approach.

Objectives and specific aims

The aim of the project is to investigate the functional consequences of TPL2 ablation in CLL and
how it may impact disease evolution and aggressiveness. In particular, we are planning to
investigate:

- the effect of TPL2 ablation on cell proliferation, BcR signaling, resistance to apoptosis in human

CLL cell lines and in murine models of CLL

- the functional impact at the transcriptional level associated with TPL2 downregulation in CLL

cells (human cell lines, primary samples, and murine leukemic cells)

- the potential contribution, of TPL2 downregulation in leukemic cells, in shaping the supportive
tumor microenvironment

Expected outcomes

The results of this study have the potential to identify new ways to risk-stratify patients and test
new tailored treatment modalities. In particular, we aim to discover new biomarkers that can
enhance our current prognostic capacity and identify molecules that may be used as new
therapeutic targets.

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

The student will acquire deep knowledge of the molecular mechanisms responsible for the
development of B cell lymphoproliferative disorders, practical expertise in cellular biology
including handling, purification and sorting of primary human and murine cells, in molecular
biology, including CRISP/CAS technology, as well as in mouse handling. The student will also
become proficient in design and management of scientific projects and in data presentation

and discussion.
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