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EXTRACELLULAR VESICLES

The term ‘extracellular vesicles’ (EVs) refers to particles that are released from cells, are
delimited by a lipid bilayer, and cannot replicate on their own (i.e., do not contain a

functional nucleus).
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EVs play crucial roles as mediators of intercellular communication, facilitating the
transfer of bioactive molecules between cells in both physiological and pathological

pathways.
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LIQUID BIOPSY

depends on the type and even status of the producer cell.

considered.
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LIQUID BIPOSY consists in the isolation/analysis of disease-derived materials in bodily
fluids (e.g. peripheral blood, saliva...) and offers interesting opportunities for the

identification of novel diagnostic and prognostic biomarker (e.g. EVs).

Extracellular Vesicles can be regarded as a stable and accessible fingerprint of the parent cell since their composition

Depending on the disease for which the biomarker is being developed, an accessible biofluid, in which the EVs of

interest are likely the most concentrated and a liquid biopsy (LB) approach can be easily obtained, should be
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CHRONIC MYELOID LEUKEMIA

Treatment-Free-Remission (TFR), THE NEW CLINICAL GOAL, is tested in clinical
trials for patients with stable MR or undetectable MRD via RT-qPCR. HOWEVER,
Chr.9 relapse is experienced in ~40-60% of eligible patients, also in patients with

AR undetectable BCR::ABL1 levels.
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LEUKEMIC STEM CELLS
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[ CML stem cells are insensitive to TKls * CD34+CD38-CD26+ LSCs are considered the reservoir of CML. They
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EVs FOR CML-LSCs MONITORING
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OBJECTIVES

1. Detect EVs released by CD26" Leukemia stem cells in CML using advanced immunocapture techniques to isolate highly pure and
specific EVs.

2. Identify molecular markers associated with CD26* cells

3. Integrate the protocol into clinical practice: Enabling more sensitive and personalized monitoring for patients in Treatment-Free
Remission (TFR).

STRATEGIES

1. Specific isolation of EVs using peptides or antibodies to select vesicles specifically released by CD26™ cells.

2. Advanced EVs characterization: EVs quantification and analysis of membrane markers through technologies such as nanoparticle
tracking analysis (NTA), Flow Cytometry (FC) and Western Blot.

3. Molecular content analysis: Evaluating the intra vesicular RNA and protein to identify disease-related biomarkers by means of
sensitive techniques such as digitalPCR.




WORKFLOW

1. Feasibility Study and Semi-Quantitative Analysis of EVs: Isolation and preliminary characterization of
EVs derived from CML-LSCs in a cohort of patients at various disease stages, using specific markers
(CD34+, CD38-, CD26+) and analysis via Flow Cytometry.

2. High throughout put analysis of CD26+ stem cells and their EVs: Isolation of CD26+ cells from a small
cohort of patients and EVs analysis

3. Development of a Prototype for Selective EV Isolation: Design and testing of an innovative method
based on affinity for surface markers, validated on cell lines and ex vivo samples.

4. Feasibility Testing on Patient Cohorts: Validation of the optimized workflow on patients at different
stages of CML, aiming to improve disease monitoring and propose new clinical strategies.

5. Retrospective study and possible Prospective study.
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FIRST YEAR ACHIEVEMENTS

1 2 3

CD34

Design the research study, Conduct an in-depth literature Understand CML-LSCs
establishing theoretical and review on residual leukemic stem fte“ﬂt;m:'c characteristics and functions
methodological foundations. cells in CML. to develop a solid workflow.

4 Explore extracellular vesicle (EVs) isolation methods with a focus on affinity selection, examining

different techniques and their effectiveness in isolating EVs based on specific membrane markers.
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Assemble a specific and reproducible protocol for isolating EVs that preserves their integrity Assess the translational potential

and functionality, ensuring they = ‘ x of selected methodologies for

remain suitable for subsequent analysis. s I ‘ rr“‘w‘v“‘v““*ww clinical applications.
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FIRST YEAR ACHIEVEMENTS

Evaluate BCR::ABL1 transcript within EVs from CML patients at least in major molecular response (MMR), with the goal of investigating its
correlation with clinical and biological parameters, including circulating CD26+ cells. Preliminary findings, presented at several scientific

conferences, have yielded promising insights and initiated multiple ongoing in vitro experiments.
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Results cannot be disclosed prior to publication.
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